‘ ~ THELE
VE CONG BO CONG TRINH KHOA HQC VA
PANG BAI BAO KHOA HQC TREN TAP CHi CO KHI VIET NAM

1. Khai quat vé& Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam 1 co quan béo chi thuc hién ngdn luan - 1y luan ctia Téng hoi Co khi Viét Nam, dong thoi la tleng
ndi, kénh thong tin chinh thong ctua nganh Co khi Viét Nam. Tap chi cung con la dién dan nghlen ctru khoa hoc ctia cdc nha quan
ly-khoa hoc- chuyen gia- ngh1en ctru sinh, hoc vién cao hoc, ... trén cd nué6c, do d6 da dugc Bo Khoa hoc va Cong nghé cap ISSN
2615 - 9910 (md s6 chudn quéc té doi véi xudt ban pham nhiéu ky) va Hoi dong Chikc danh Gido sw Nha nueée cong nhdn tinh diém
cong tinh khoa hoc-bai bao khoa hoc.

Tap chi Co khi Viét Nam c6 nhi¢ém vu tuyén truyén, pho blen chu truong chinh sach cua Dang, phap luat ctia Nha nuéce va
dinh huéng phat trién, hoat dong cua nganh Co khi Viét Nam; cong bb cong trinh khoa hoc, két qua nghién ciru va chuyén giao cong
nghe chuyén dé khoa hoc va cong ngh¢ c6 ham lu'o'ng khoa hoc va gié tri thyc tién cao ctia nha quan ly-khoa hoc- chuyen gla giang
vién, nghién ctru sinh, hoc vién cao hoc, ... trong nganh Co khi va lién quan dén linh vuc Co khi. Ngoai ra, Tap chi ciing con [a noi
cong bo nhirng phat minh, sang ché, két qua, thanh tich, dién hinh tién tién trong hoat déng nghién ctu khoa hoc, quan ly, dao tao va
san xuat, kinh doanh linh vuc Co khi ¢ trong va ngoai nudc tdi dong dao ban doc.

2. Viée cong bd cong trinh khoa hec/ ding bai bao khoa hoc trong nganh Co khi va lién quan dén Iinh viee Co khi trén
Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam nhén cong b cong trinh khoa hoc/ ding bai bao khoa hoc trong nganh Co khi va lién quan dén linh
vic Co khi cia nha quan ly-khoa hoc- chuyen gia-nghién ctru ctru sinh, hoc vién cao hoc,. .. trén Tap chi Co khi Viét Nam (ban in glay)
gom: 'Co khi Ché tao may, *Co khi Quoc phong, *Co khi Giao thong, 1Co khi Nong-lam nghlep Co khi Xdy ding, °Co khi Thity san,
"Co khi Pia chat, Co khi Hoa chat, °Co khi Béio qudn ché bién nong lam thity san, "Co khi Béng co dot trong, "Co khi O 16 - May kéo,
2Co khi May thiy khi, " Co khi Cong nghé nhiét lanh, "*Co khi mdy nang lwong, >Co khi Cong nghé dét, '°Co khi Cong nghé cat may,
Co khi Co-dién tir, *Co khi Ky thudt hé théng cong nghiép, °Co khi dao tao nguon nhan huc va nghién cieu chuyén giao.

3. Thé 18 vé cong bd cong trinh khoa hoc/ diing bai bao khoa hoc trong nganh Co khi va lién quan dén linh vwe Co khi trén
Tap chi Co khi Viét Nam. Do dé, cong trinh khoa hoc/ bai bao khoa hoc khi dugc diang trén Tap chi Co khi Vi¢t Nam phai
dam bao cac yéu cau, nhu sau:

3.1. Yéu cu chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phai 1a két qua nghién ciru gbc;
bai bao tong quan hodc bai viet thong tin khoa hoc (short communications).

3.2. Ban thdo: Bai bao dang trén Tap chi Co khi Vi¢t Nam, gdm c6 cac phan:

1. Tén bai bao (bang tleng Viét va bang tleng Anh)

2. Tén tac gia, dong tac gia (kém theo ghi chii vé chtrc danh khoa hoc, hoc ham, hoc vi, tén co quan cong tac, email).

3. Tém tit bai bao bang tiéng Viét va tiéng Anh khong qua 350 tir (bao gdm c6 tir khoa tiéng Viét va tiéng Anh, di voi cum
tir khoa c6 khoang 5 - 15 tir khoa).

4. bat van de.

5. Vat liéu va phuong phap nghién ctru.

6. Ket qué va thao luan (co thé tach thanh 2 phén riéng biét: Két qua, Thao luan).

7. Két luan.

8. Tai liéu tham khao (trich dan theo dung quy dinh bai bao quoc té).

Ban thao dugc soan trén may vi tinh, sir dung Unicode, kiéu chir Time New Roman, ¢& chir 14, trén gidy A4 - mot mat,
ché d6 dan dong: “1.5 lines spacing”, can 1& trai phal moi bén: 3 cm, can 1& trén duéi: 2,5 cm, ché do 1&: “Justlﬁed” Dung luong moi
bai bao khoang 1.600-2.500 tur. Cac do thi, hinh va anh cin trinh bay rd rang.

Céc thuat ngir khoa hoc néu chua dugc Viét hoa thi uu tién dung nguyén ban tiéng Anh. Céc ky hiéu viét tit cin phai giai
thich khi xuat hién lan dau.

Thu tu bang va hinh dugc danh s theo trinh tu trong bai, khong danh theo thi tu d& muc. Khong dugce viét tit cac tiéu muc,
tén bang, hinh v&. Tén bang dugc ghi bén trén bang, tén hinh vé duoc ghi bén dudi hinh. Cha th1ch in ngh1eng

Chi co nhu’ng tai ligu duoc trich dan thyg sy trong noi dung bai Vlet méi dwa vao phan tai lidu tham khdo. Tai liéu tham
khao dugc sap xép theo thu tur trich dan (tai liéu tiéng nudc ngoai dugc sdp xeép theo ho cua tac gia, tai liu tleng Viét sap xep theo
tén tac gia) va theo trinh tu: tén tac gia, nam xuat ban trong ngodc don (.. ), tén sach, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bdo, tén tap chi, tip, s0 (d6i voi bai bao), trang déu va trang cudi cua tai liéu. Déi voi nhu‘ng tai liéu khong co tac g1a thi
xép theo chir cai cua tir dAu tién ctia co quan ban hanh tai liéy. Trong ban thao, & nhung noi dung tac gia da tham khao hodc str dung
két qua nghién ciru tir cac tai lidu khoa hoc khac, can danh dau bang so (dat trong dau .. ]) 1a so thur tu cua tai liéu xép trong danh
muc cac tai liéu tham khdo. Tai liéu tham khao cAn ghi theo ngdn ngr goc, khong phién am, khong dich.

3.3. Giri hodc ndp bai: Ban thao gdm 2 ban in va 1 ban dién tir. Khi ding ki nop bai, cac tac gia c6 thé dé xuat 2 phan bién. Viée
chon céac phan bién chuyén mon phu hop thudc quyén ctia Hoi dong Bién tap Tap chi Co khi Viét Nam.

3.4. Phén bién: Sau khi nhan bai viét giri ding dang v6i Thé thirc quy dinh ciia Tap chi Co khi Viét Nam, Hoi ddng Bién tap s& g
bai viet cho cac phan bién.

Nhu'ng bai viét duoc chap nhén déng, cac tac gid s€ nhén duoc thu phan hdi cua Hoi ddng Bién tap vai thoi gian stra chira
dugc yéu cdu tiy theo chat luong clia bai viét. Ban stra chita lan cudi cua tac gia s€ dugc coi 1a ban goc.

Bén thao co thé nop truc tiép hodc guri qua E-mail cta Tap chi.
Quy tac gia mudn biét thém thong tin, xin vui 1ong lién hé véi TOA SOAN TAP CHI CO KHI VIET NAM

Dia chi: S6 4 Pham Vian Dong (trong Vién Nghién ctru Co khi), Mai Dich, Cau Giéy, Ha Noi
Dién thoai: (024) 37 920 650 - 0904 177 637 / 0982 254 465
Email: Tcckvn.bbkh@gmail.com * Website: cokhivietham.vn / tapchicokhi.com.vn
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PHO TONG BIEN TAP
HA DUY KHANH
PANG VAN LONG

HQI DPONG BIEN TAP
TS. PO HU'U HAO (Chu tich)
GS,TSKH. BANH TIEN LONG (P. Chu tich)
KS. TA QUANG MAI (P. Chu tich)
TSKH. PHAN XUAN DUNG
PGS,TS. HA MINH HUNG
PGS, TS. TRUONG VIET ANH
GS,TS. PINH VAN CHIEN

GS,TSKH. PHAM VAN LANG
GS.TS. CHU V;&N PAT <+ Gi&i thidu mot sé (rng dung composite trong linh vee co khi 6 to

PGS.TS TRAN ViNH HUNG +%+ Nghién ciru tinh toan déng lwc hoc siing phong lwu lién thanh SPL-30
SIS,

PGS,TS. PAO QUANG KE
PGS, TS. NGUYEN VAN BAY

. $6 311+312, thiing 1+2 nam 2024
PGS, TS. PAO DUY TRUNG Tap chi Co khi Viét Nam pht hanh ngay 25 théng 2 nim 2024

PGS, TS. LE THU QUY

PGS,TS. BUI TRUNG THANH R , L
PGSTS. LE VAN BIEM TOA SOAN TAP CHI CO KHI VIET NAM

e ; Sb 4 Pham Vin Ddng (trong Vién Nghién ctru Co khi), P. Mai Dich, Cau Gidy, Ha Noi
GS,TS. LE ANH TUAN Dién thoai: (024) 3792 0650  Hotline: 0904 177 637 - 0982 254 465

GS,TS. NGUYEN HU'U LQC Email: teckvietnam@gmail.com
PGS, TS. DUONG VAN TAI Website: cokhivietnam.vn / tapchicokhi.com.vn

- * %k 3k
TS. PHAN DANG PHONG Gifiy phép hoat dong Tap chi in va Tap chi Dién tir ctia B§ Thong tin va Truyén thong
TS. TA NGQC HAI S6 378/GP-BTTTT, ngay 22 thang 6 nam 2021

PGS,TS. TRAN NGQC HIEN
PGS,TS. TRUONG HOANH SON
TS. HO TRAN ANH NGQC

Vin ban chép thudn ting trang s6 109/CBC-QLBC ngay 24 thang 01 niam 2024 ctia Cuc Béo chi,
B0 Théng tin va Truyén thong, dé xuét ban s 311+312 thang 1+2 ndm 2024

Vin phong dai dién:

1. Tai TP. Ho Chi Minh: 2. Tai tinh Quéing Ninh: 3. Tai Thai Nguyén:
- PGS,TS. Bui Trung Thanh - TS. Hoang Minh Thuén - GS,TS. Vii Ngoc Pi
Phong T4.0, Nha T, Truong Pai hoc Cong nghiép ~ Truong Cao ding Cong nghiép va Xay dung, $6234 Pha Xa, TP. Thai Nguyén, tinh Thai Nguyén
. . TP. Ho Chi Minh Lién Phuong, Phuong Dong, Udng Bi, Quang Ninh ~ Dién thoai: 0974 905 578
THIET KE MY THU AT S6 12 Nguyén Van Biio, phudng 4, quin Go Vép,  ién thogi: 0904 116 189 Email: vungocpi@tnut.edu.vn
J TP. Ho Chi Minh Email: minhthuan.tcckvn@gmail.com
NGAN GIANG Pién thoai: 0913 921 407

Email: teck.tphem@gmail.com

- GS,TS. Nguyén Hiru Lic

Phong 205, Nha B11, Truong Pai hoc Bach khoa,
Pai hoc Québc gia TP. HO Chi Minh,

sb 268 Ly Thuong Kiét, phuong 14, Quan 10,
TP. H Chi Minh.

Dién thoai: 0913 603 264

Email: nhloc@hemut.edu.vn

*Tap chi Co khi Viét Nam:

- In tai Cong ty C6 phan In Khoa hoc Cong nghé Ha Noi Phéng vién thuong tra:
- Khuén khé 20,5cm x 28,5cm

- 204 trang IL:“%:?I'{'::“

- Xudt ban m6i thdng mot ky Dign thoai: 0913 063 747

- Gid ban 120.000 dong/quyén Tap chi Email: daidientcck@gmail.com
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MUC LUC
TAP CHIi CO KHI VIET NAM SO 311+312, THANG 1+2 NAM 2024

NGHIEN CUU - TRAO POI (6 — 195)

1. Truong An Qudc, Phan Hoang Long, Duong Vin T, Nguyén Huy Hiing, Nguyén T4n Tién:
Nghién ctru ty dong hoa kiém dinh dau bao nhiét part 1 — Nghién ctru tiéu chi kiém dinh theo
TCOVN T568-5: 2013ttt sse et ase s se s sssssessssnsss s s st sensesenssns
2. Trwong An Quoc , Phan Hoang Long, Duong Van Tu, Nguyen Huy Hung, Nguyen Tén Tién:

Nghlen ctru ty dong hoa kiém dinh dau bao nhiét part 2 — D& xuét giai phap kiém dinh tu
dong QAU DA TXNICE. et e et ee e e e e e s e esseeeeen
3. Nguyén Ngoc Hung, Phan Hoang Long, Duong Vin Ti, Nguyén Huy Hing, Nguyén T4n Tién:
Nghién ctru giai phap tu dong hoa kiém dinh vong dém dau ndi voi chita chay, Phan L. Tiéu
chudn kiém dinh TCVN 5739: 1993 ....cvuuuriiimreiiereiieeesssssesssesssssssssssesssssesessssesssesees
4. Nguyén Ngoc Hung, Phan Hoang Long, Duong Van Tu, Nguyen Huy Hiing, Nguyén Tn Tién:

Nghién ciru gidi phap tu dong hoa kiém dinh vong dém dau ndi voi chita chay, Phan II. D&
Xudt glal phap KIEM QNN U QOG-
5. Nguyén Tran Dang Khoa, Nguyén Tan Tién: Nghién ctru khao sat dic trung dong hoc
va dong luc hoc mOt SO CO CAU MAY CUA LONE.....ccvviieiiieeiiieciie et e
6. Lé Thuwong Hién, Té Ngoc Thién, Lé Ha An, Hoang Vin Lue: Xu thé cta 6 t6 khong
st dung nhien HEU truy@n thONE...........o.oveveeeeeeeeeeeeeeeee e
7. Lé Thwong Hién, Té6 Ngoc Thién, Lé Ha An, Hoang Vin Luec: Thiét ké bang tai tu
AONEZ AUNGZ VIE INC....eoniiiiiiieiie ettt ettt et e et e et esabe et e sate e bt e snaeenseesnneenne
8. Buii Quoc Huy, Vii Vin An, Tran Ba Tuyén: Giai phap giam nhiét do dau hop sb tai va
budng méy cho cau truc chan dé tai kho cang Bac VAN PhONG............oovvevveveeeeeeeeeeeeeeen.
9. Ng6 Xuan Khoat, Luwu Hoang Minh, Ng6 Manh Diing: Hoach dinh quy dao cho robot
UP6 tranh vat can theo giai thudt probabilistic roadmap c6 xem xét d6 uyén chuyén cia cac

10. Hoang Pirc Quén: Nghién ctru gia cong banh rang khong tron bang phuwong phép cat day
11. Ngé Xuan Son, Lé Thai Son, Lwu Thuy Chung, Mai T4t Lei: Nghién ctru anh hudng
ctia dién ap dén tdc do boc vat lidu va chat lugng bé mat khi mai dién héa thép SKD11 bang
G4 MNAT KIM CUHOMIE. ....eeeitie ettt e et e e et e e st e e staeesbeeesasaeeesseeesnseeennseeensseeans
12. Huynh Hiru Nghi, Pinh Thanh Luan, Buii Trong Hié¢u: Ung dung ann dé du doan do
chinh xac kich thuéc cia miu duc duge ché tao bang cong nghé in 3D LCD.......................
13. P6 Duy Ha: Xay dung md hinh va khao sat dién bién ap suét, nhiét d6 va quy luat toa
nhiét ciia dong co xang bd sung nhién 1HeU ethanol..............co.coveeveeveeeeeeeeeeeeeeeeeeeee oo,
14. Nguyén Thi Ngoc Huyén, Lé Pirc Bio, KS. Hoang Tuin Anh: M6 hinh thuc nghiém
mon cip ma sat truc — bac trong hé thong loc bui tinh dién cong nghiép...........oovvvevevveeueeeee,
15. Poan Kim Binh, Biii Minh Hoang: T4i uu hoa cau tric cia may in 3D FDM dua trén
phuong phap phan tich phan tir BEu NAN...........c.oovieeeeeeeeeeeeeeeeeeee e
16. Nguyén Minh Triéu, Ping Tri Diing, Nguyén Trwong Thinh: Diéu khién hé thong
M08 TOT NUGC T AONE T KA..evoeeeeeeeeeee e s s ee e eee e
17. TS. Nguyén Quang Lu’o’ng, TS. Nguyen Nam Quy, TS. Lé Hiru Ban: M(t phuong
phap tinh toan khoi Trong HEU thuSe MOi.........o..eveeeeeeeeeeeeeeeee oo
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18. Nguyén Vin Thanh, Nguyén Hong Nhung, Thai Hoang Tuyét Nhi, Nguyén Viét Tinh,
Téng Chi Théng: Xac dinh phuong an ning lugng tai tao ¢& nhod cho ho gia dinh bang
phuong phap tich hop ra quyét dinh da tiEU Chi..........ocovoveeeeeeeeeeeeeeeee e
19. ThS. Kiéu Duy Thanh, ThS. Mai Vin An, ThS. Ta Ba Diing: Nghién ciru tinh toan
dong luc hoc sing phong lyu 1ién thanh SPL-30..........cccoiiiiiiiiiiieeeeee e
20. ThS. P4u Tin Cuwong, ThS. Ngo Ngoc Son: Anh hudng ciia thong s6 ché do ciat tdi do
nham bé mat chi tiét khi mai thép C45 da qua nhiét luyén trén may mai tron G20 x 750.........
21. Mai Quéc Trwéng, Nguyén Ngoc Hung, Nguyén Viét Anh: Nghién ctru anh huong
cta cac diéu kién han n6 dén do bén lién két nhom voi thep.aeeeii e,
22. Nguyén Vin Thanh, Nguyén Hf)ng Nhung, Nguyén Viin Thuan, Thai Hoang Tuyét Nhi,
Nguyen Viét Tinh: K§ thuat du bao va ing dung trong phan bo nhan lyc trong linh vuc stic

23. TS. Hoang Vin Thanh: Gidi thiéu mot sé tng dung composite trong linh vuc co khi 6 to
24. Lé Pirc Hanh, Lé Pirc Pao: Ung dung thi gidc may tinh cho tay may lp rap vat di
ChUYEN tr&N DANG CHUYEI. ......veveveeeeeeeeeeeee e
25. Tran Céng Thirc, Tran Danh Vii, Ta Thi Yén, Tran Thi Hong Anh, Vii Pinh Doanh,
Tran Thi Thu Huwdong, Nguyén Thi Sinh: Nghién ctru thiét ké va ché tao may danh bong
g0 sau truc sir dung cong ngh¢ nham CRO. s
26. ThS. Pau Tan Cwong, ThS. Trén Vin Giang, ThS. Nguyén Chuong Dao: Anh huong
ctia cac thong sé ché do cat (S va V) toi dd nham bé mit cua chi tiét gia cong trén may tién
CNC Emco Turn €65 vO1 vat LG thép CA45.....c.vviieiieee et
27. Nguyén Thanh Hao: Nghién ciru thyc nghiém qua trinh chay nhién liéu du do trong
budng dot 10 hoi dng 10 — ong 1ira v hé $6 XOAY S = 0,6......eeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen
28. Lwong Hai Chung, Trwong Hoanh Son, Nguyén Kién Trung, Trin Vin Huéng,
Nguyén Khic Chinh: Tim hiéu cong nghé mai khi mai hop kim titan bang d4 mai CBN....
29. Nguyén Quang Trung, Nguyén Si Pinh, Tran Thanh Lam: Nghién ctru d6 bén lién
két gita thung xe v6i khung sat xi xe co so khi cai tao thanh 6 t6 chuyén dung.....................
30. Nguyén Lan Phwong, Pham Thi Mai Anh: Danh gia d6 chinh x4c cia mot ddng ho khi
KIGU ITIAMIE ..ot e e ee e eneeees e
31. Nguyen Hoang Giang, Tong Duc Nang, Le Hong Chuong: Design of an integrated
cam mechanisms with real-time display SYSteM.........ccceccviriiiriiierieniieieee e
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-NO luc thi cong dua Dy 4n Nha may dién Nhon Trach 3 va 4 vé dich dung tién do...............
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DANH SACH

NHA KHOA HQC THAM GIA PHAN BIEN KHOA HQC CAC BAI BAO
KHOA HQC PANG TAI TREN CHUYEN MUC NGHIEN CUU - TRAO POI
TAP CHI CO KHIi VIET NAM, SO 311+312, THANG 1+2 NAM 2024

HOQC HAM, HQC VI;

TT HO VA TEN PON VI CONG TAC
1 | TS. Vii Trung Tuyén Vién Nghién ctru Co khi, B Cong Thuong
2 | TS. Nguyén Duy Phon
3 | TS. Nguyén Thanh Pién _
. Hoc vién K¥ thuat Quan sy
4 | TS. T6 Viét Thanh
5 | TS. Poan Tit Khoa
6 | PGS,TS. Phan Nguyén Ky Phic Erﬁxic‘)’l\r/l[%nll-l)ai hoc Quoc té, Pai hoc Quoc gia TP. HO
7 | TS. Huynh Hiru Nghi ) .
8 | TS. Nguy&n Thanh Truong Eﬁoﬁ%nlgal hoc Béch khoa, Dai hoc Quoc gia TP. Ho
9 | TS. Tran Ngoc Huy
10 | PGS,TS. Lé Thanh Danh Truong Pai hoc Kinh té TP. H6 Chi Minh
11 | TS. Lé Ngoc Tran Trudng Pai hoc Cong nghiép TP. H6 Chi Minh
~ s A Trung tdm nghién clru thiét bi va Con nghé co khi
12| PGS,TS. V6 Tuong Quan Béch khoa, Dai hoc Quoc gia TP. H6 C}gli Minh
13 | TS. Nguyén Pirc Thong Trudng Pai hoc Pong Thap
14 | PGS,TS. P§ Nhu' Y ' o
Truong Pai hoc M9 - Dia chat
15 | TS. Pham Thi Thuiy
16 | TS. Pdu Tri Diing EI%G(%% &ao dang Ky thuat Cong nghiép Viét Nam —
17 | TS. Nguyén Thanh Binh ‘ _ o
x Truong Pai hoc Su pham K¥ thuat Vinh
18 | TS. Nguyén Chung
19 | PGS,TS. Phan Vin Hiéu , ,
. Truong Co khi, Pai hoc Bach khoa Ha Noi
20 | PGS,TS. Bui Tuan Anh
21 | TS. Nguyén Anh Ngoc . _ , K o
. Truong Pai hoc Giao thong Van tai
22 | PGS, TS. Ta Duy Hién
23 | PGS,TS. Nguyén Hing Trudng Pai hoc Cong nghé TP. H6 Chi Minh
24 | TS. Nguyén Huy Hung Truong Dai hoc Sai Gon
25 | PGS,TS. Ha Minh Hung Vién Phat trién K§ thuat Cong nghé Tién tién
26 | TS. Nguyén Vin Tuin Truong Dai hoc Cong nghé Giao thong Van tai
27 | TS. Ho Triét Hung Cong ty TNHH Co khi Ché tao Pang Khoa
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NGHIEN C(PU TU DPONG HOA KIEM DINH DAU BAO NHIET
Part 1 —- NGHIEN CUPU TIEU CHi KIEM DINH
THEO TCVN 7568-5: 2013

STUDY ON AUTOMATION OF HEAT DETECTOR TESTING SYSTEM
Part 1 - STUDY ON ASSESSMENT CRITERIA OF TCVN 7568-5:2013

Truwong An Qudc"3, Phan Hoang Long" 23, Duong Vin Ta">3,
Nguyén Huy Hung*, Nguyén Tén Tién"23
"'Khoa Co khi, Truong Pai hoc Bach khoa, Dai hoc Quéc gia Thanh phé H6 Chi Minh
’DCSELab, Trudng Pai hoc Bach khoa, Pai hoc Qudc gia Thanh phd Ho Chi Minh
*Pai hoc Quéc gia Thanh phd HO Chi Minh
*Truong Pai hoc Sai Gon

TOM TAT

Bai bdo trinh bay nghién ciru dé xudt giai phdp tr déng héa quy trinh kiém dinh dau bdo
nhiét trong céng tac kiém dinh phong chdy chita chdy. Nghién ciru gom hai phdn: Phan 1 trinh bay
nghién cuu cdc tiéu chi kiém nghiém dau bdo nhiét lam co sé cho viéc dé xudt gidi phap tw dong
héa quy trinh kiém nghiém trong Phan 2. Bdi béo tdp trung viéc heong héa cdc tiéu chi kiém nghiém
dau bdo nhiét theo TCVN 7568-5:2013 va cdc tiéu chudn lién quan. Bai bdo nay trinh bay Phan
1 — Nghién ciru cdc tiéu chi kiém nghiém dau bdo nhiét theo TCVN 7568-5:2103.

Tir khéa: Dau bdo nhiét; Kiém dinh; Tw déng héa; Phong chay chita chay (PCCC).
ABSTRACT

The paper introduces the study on automation of point-type heat detector testing system.
The paper includes two part: Part 1 studies the criteria for point-type heat detector testing, and

Part 2 propose solutions for automating the inspection process for point-type heat detector. This
paper, Part 1, study the criteria TCVN 7568-5:2013 and related standards to give the base for the

automation solution.

Keywords: Point-type heat detector; Testing equipment,; Automation; Fire protection.
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1. TONG QUAN

Viéc tu dong hoa quy trinh kiém dinh
d6i voi cac thiét bi gitip nang cao hiéu qua cia
cong tac kiém dinh thiét bi. Hién nay, tu dong
hoéa quy trinh kiém dinh thiét bi chua dugc quan
tam dung muc. Trude tinh hinh nay, DCSELab-
Phong Thi nghiém Trong diém Qudc gia Pidu
khién S6 va Ky thuat Hé théng da xem viéc
tu dong hoa quy trinh kiém dinh cac thiét bi
PCCC la mot trong cac uu tién nghién clru tai
Lab. Mot sé giai phap da duoc trién khai va
tmg dung trong thyc té nhu: Ty dong hoa 10
d6t kiém dinh vat liéu chdng chay [4], [7], [8],
[9]; Thiét ké hé thong kiém dinh voi chira chay
[3],... Ngoai ra, DCSELab dang tién hanh thiét
ké va thuc nghi¢ém mot s6 hé théng nhu: Thiét
ké robot kiém dinh binh chita chay [5], [6]....
Dé ty dong hoa quy trinh kiém nghiém dau bao
nhiét, trude hét, cac bude cua phép thir trong
QCVN 03:2021/BCA va TCVN 7568-5:2013
(gém 15 tiéu chi) phai dugc lugng hoa. Tiép
theo, cac budc trong céac tiéu chi dugc sap xép
theo trinh ty phu hgp cho viéc tu dong hoa
kiém dinh. Sau d6, d& xuat phuong an két hop
cac ti€u chi theo nhém churc nang li€én quan,
phil hop cho viée thiét ké may. Cudi cing, dua
vao cac nhom tiéu chi da két hop, thiét ké, ché
tao may kiém dinh. Bai bao nay trinh bay tong
quan vé dau bao nhiét va luong hoa cac tiéu chi
kiém nghiém dau bao nhiét theo TCVN 7568-
5:2013.

Pau bao nhiét 1a mot loai thiét bi canh
bao chay, c6 kha nang phat hién nhi¢t do khac
thuong va/hoic sy thay d6i nhiét do moi truong,
phat tin hiéu canh bao khi dat dén ngudng nhat
dinh.
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i

a) Pau bdo nhiét c6 dinh sir dung thanh luong kim

i

b) Péu bdo nhiét sw dung nhiét dién tro

.

¢) Pau bdo nhiét gia tang sir dung nguyén Iy cong
tac ap suat

ik

d) Dau bdo nhiét két hop sir dung thanh heong kim
va cong tdc ap sudt
Hinh 1. So' d6 nguyén 1y dau bdo nhiét:
1. Nguon DC, 2. Cau chi, 3. Pén bdo hiéu,
4. Thanh luong kim, 5. Pién tro nhiét,
6. Cong tic ap sudt

Pau béo nhiét duoc phan loai theo:

1) Nguyén 1y hoat dong: Pau bao c¢d
dinh (canh bao tai nhiét do khong khi ¢ dinh),
dau bao gia ting (canh bao khi tbe d6 ting nhiét
vuot ngudng bao dong) va dau bao két hop (két
hop ca hai nguyén ly);

2) Phin tir cam tng nhiét: Loai co khi &~
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(thanh ludng kim, cong tic ap suat,...) va loai
dién tr (nhiét dién trd va mach nhay cam nhiét);

3) Nhiét d6 hoat dong: 8 cp twong Ung
v6i1 nhi¢t do moi truong st dung [1].

Bang 1. Phan logi dau bdo nhiét theo nhiét do

su dung
Nhiét | Nhigt | et .
A A ~ . | donhay | Nhiét
Cap do st | dosw . N
A cam do nhay
dau dung dung - R
. P A tinh | cam tinh
bao dién 16n . . £
on R £ nho 16n nhat,
nhiét hinh, nhat, £ °
oC oC nhat, C
°C
Al 25 50 54 65
A2 25 50 54 70
B 40 65 69 85
C 55 80 84 100
D 70 95 99 115
E 85 110 114 130
F 100 125 129 145
G 115 140 144 160

Badng 3. Cac gioi han dwdi va gioi h

2. TIEU CHUAN KIEM PINH PAU BAO
NHIET

TCVN 7568:5-2013 quy dinh vé moi
truong thtr nghiém trong Bang 2.

Bang 2. Quy dinh vé diéu kién khi quyén cho

thir nghiém
Nhiét do 15-30°C
P) am twong doi 25-75%
Ap suit khong khi 86 — 106 kPa

QCVN 03: 2021/BCA [2] duara 15 yéu
ciu va phuong phap thir d6i voi dau bao nhiét
dua theo TCVN 7568-5: 2013.

2.1. Su phu thu¢c huéng

Yéu cau:

Thoi gian nhay cam ctia mau thir & ca
08 huéng kiém nghiém phai nam trong gidi han
cho phép (Bang 3).

an trén cua thoi gian nhay cam

Piu bio nhiét cip Al Diu bao nhiét cic cip con lai
Téc d ting nhiét ddp khong khi,
°C/min Gio6i han duéi | Gi6i han trén | Giéi han duwdi | Giéi han trén
min s min ] min ] min ]

1 29 00 40 20 29 00 46 00

3 7 13 13 40 7 13 16 00

5 4 09 8 20 4 09 10 00

10 1 00 4 20 2 00 5 30

20 - 30 2 20 1 00 3 13

30 - 20 1 40 - 40 2 25

5 - 5505 (online)
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Quy trinh:

Budc 1: Lap mau thir vao may.

Bude 2: On dinh héa mau thir & nhiét
doswdung T _tuong ing vGi cap cua mau thi.

Téc d6 ting nhiét < 1°C/min.

Budc 3: Tang nhi¢t d¢ khong khi 10°C/
min dén khi mau thir dap tng.

Budc 4: Ghi lai thoi gian nhay cam cua
mau thir tai huéng duoc thir nghiém.

Budc 5: Xoay mau thir 45° theo chiéu
duong. Lap lai quy trinh tir Bude 2 dén Bude 4
0 08 hudng khac nhau.

Budc 6: Ghi thoi gian nhay cam theo
moi huéng, huéng cé thoi gian nhay cam 1én
nhét va nho nhit da duoc do.

2.2. Nhiét do nhay cam tinh

Yéu cau:

Nhiét do nhay cam tinh cua mau thir
nam trong gii han cho phép (Bang 1).

Quy trinh:

Budc 1: Lap 2 mau thir vao may.

Budc 2: Xoay mot mau thir dé dong khi
tac dong vao hudng nhay cam nhanh nhat, mau

kia & huéng nhay cam cham nhat.

Budc 3: On dinh hoa mau thir & nhiét do
T . Toc d¢ tang nhiét 1 + 3°C/min.

Budce 4: Tang nhiét do khong khi < 1°C/
min dén khi dat T . tuong img voi cap mau thr.
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Budce 5: Tang nhi¢t do khong khi <
0,2°C/min dén khi miu thir ddp tng. Ghi lai
nhiét d6 khién mau tht dap Gmg.

2.3. Thoi gian nhay cam & nhiét d¢ sir dung
dién hinh

Yéu cau:

Thoi gian nhay cam cua cac mau thir
nam trong gii han cho phép (Bang 3).

Quy trinh:
Bude 1: Lap 2 mau thir vao may.

Budc 2: Binh hudéng va on dinh hoa cac
mau thir twong tu Budc 2 va 3, muc 2.2.

Budc 3: Thir nghiém véi téc do ting
nhiét 1an luot 1a: 1, 3, 5, 10, 20, va 30°C/min.
Lap lai Budc 2 trude khi thay do6i tbe do ting

nhiét.

Budc 4: Ghi lai thoi gian nhay cam cua
ting mau thr & mdi toe do tang nhiét.

2.4. Thoi gian nhay cam ¢ 25°C
Yéu cau:
Mau thir phai dap tng theo muc 2.3.
Quy trinh:
Budc 1: Lap mau thir vao may.

Budc 2: Xoay mau thir dé dong khi tac
dong vao hudng nhay cam nhanh nhat.

Budce 3: On dinh hda mau the ¢ 25°C. ¥
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Budc 4: Thir nghiém véi toc do ting
nhiét 3 va 20°C/min. Lap lai Budc 3 trudc khi
thay doi toc do tang nhi¢t trong budng thur.

Budc 5: Ghi lai thoi gian nhay cam cua
mau thir & moi toc do ting nhiét.

2.5. Thoi gian nhay cam sau 6n dinh héa &
moi trwong nong, khé (van hanh)

Yéu cau:

Mau thir khong bdo dong. Thoi gian
nhay cam phai trong gidi han (Bang 4).

Bdng 4. Cdc gi6i han duwéi va gidi han trén vé thoi
gian nhay cam tir nhiét do sw dung lon nhat

Ciap
diu 3°C/min 20°C/min
bao
nhiét
min s min ]
Cic gioi han dudi caa thoi gian nhay cam
Al 1 20 0 12
Céc cap
Khéc 1 20 0 12
Cac gidi han trén cia thoi gian nhay cam
Al 13 40 2 20
Céc cép
Khac 16 00 3 13
Quy trinh:

Buéce 1: Lap mau thir vao may.

Budc 2: Pinh huéng mau thir twong tu
nhu Budc 2, muc 2.4.

Budc 3: Tang nhiét d§ khong khi < 1°C/

min dén khi dat giatri T_ . Phoi mau thir trong
2 gid 6 nhiét do nay.

Budc 4: Thir nghiém tuong tu véi Bude
4, muc 2.4. Thyc hién lai Budc 3 trudce khi thay
doi toc do tang nhiét.

Budc 5: Ghi lai thoi gian nhay cam cua
mau thir & mdi toc do tang nhiét.

2.6. Thoi gian nhay cam sau cac bién doi
trong dién 4p nguon cap

Yéu cau:

Mau thir phai dap tng theo muc 2.3.
Quy trinh:

Budc 1: Lip mau thir vao may.

Budc 2: Xoay miu thir dé dong khi tac
dong vao hudng nhay cam cham nhat.

Budc 3: On dinh héa mau thir ¢ T,
Téc do tang nhiét khong khi 1 +3°C/min, nham
rit ngén toi da thoi gian thir.

Budc 4: Cap cho mau thur gid tri gidi
han trén cta dién ap ngudn cap.

Budc 5: Thir nghiém tuong tu véi Bude
4, muc 2.4. Thuc hién lai Budc 3 trudc khi thay
ddi toe do tang nhiét.

Budc 6: Ghi lai thoi gian nhay cam cua
mau thur & moi toc do tang nhiét, tuong img voi
mirc dién ap dugc cap.

Budc 7: Cép cho mau thir gia tri gioi
han dudi cua dién ap nguodn cap, sau do lap lai
Buédce 5 va Budce 6.

2.7. Kha nang tai 1ap (sau cac thir nghiém
moi treong khac nghiét)
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Yéu cau:

Mau thir phai dap ung dugc yéu cau
tuong tu nhu yéu cau cuia muc 2.3.

Quy trinh:
Budc 1: Lip mau thir vao may.

Buéc 2: Pinh huéng mau thir twong tur
nhu Budc 2, muc 2.6.

Bude 3: On dinh hoa mau thu tuong tu
nhu Budc 2, muc 2.1.

Budc 4: Thir nghiém tuong tu voi Bude
4, muc 2.4. Thyc hién lai Budc 3 trude khi thay
dbi toc do tang nhiét.

Budc 5: Ghi lai thoi gian nhay cam cua
mau thir & moi toc do ting nhiét.

2.8. Thoi gian nhay cim sau on dinh héa &
moi trweong nong, kho (bén lau)

Yéu cau:

Mau thir khong phat ra tin hiéu bao
dong khi vira dugc cap dién lai. Voi cac dau
bado nhiét phuc hoéi dugce, néu céd thay doi veé
thoi gian nhay cam (so voi lan dau thyc hién
muc thtr nghiém 2.7), thi sy thay doi ¢ ting toc
do tang nhiét:

+ 3°C/min: < 2,40min.

+20°C/min: < 30s.

Quy trinh:

Budc 1: Lap mau thir vao may va khong
cap dién cho mau thu.
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Budc 2: On dinh hoa miu thir trong 21
ngay theo nhiét d quy dinh & Bang 5.

Budc 3: Phuc hoi miu thar vé moi
truong ti€u chuan, thuc hién muc 2.7.

Bang 5. Cac nhiét do on dinh héa nong kho

Capdaubio | ' | g | g
nhiét

Nhi¢t do 6n dinh | 80 | 95 | 110 | 125 | 140
héa, °C £2 |2 | £2 | 2 | £2

2.9. Thoi gian nhay cim sau 6n dinh héa &
moi trudmg néng am, c¢6 chu ky

Yéu cau:

Mau thir phai dap ing theo muc 2.8.

Quy trinh:

Budc 1: Lap mau thir vao may.

Budc 2: On dinh héa miu thir trong 2
chu ky* (Bang 6). Giam sat mau thir dé phat
hién tin hi¢u bao dong.

Budc 3: Phuc hdi mau thir vé diéu kién tiéu
chuan trong 1 +2 gi0, thuc hién myc thir nghiém 2.7.
(*) Chu ky: Tuong duong 12 gio, dugc

quy dinh cu thé trong tiéu chuan IEC 60068-2-
30 hoac TCVN 7699-2-30.

Bdng 6. Cdc thong s6 cho thir nghiém vin hanh
trong méi triecong néng am

cny A e g. PO Am twong dbi &
Nhi¢t d giéi han nhiét d¢ gioi han

Trén, °C | Duéi, °C | Dudi, % | Trén, %
2543 40 £3 >95 9343
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2.10. Chiju &in mén SO, (bén 1au)
Yéu cau:
Mau thir phai dap tng theo muc 2.8.
Quy trinh:

Budc 1: Lip mau thir vao may va khong
cap dién cho mau thur.

Budce 2: On dinh héa miu thir trong 21
ngay (Bang 7).

Budc 3: Cap dién lai cho miu thir, sy
kho mau thir trong 16 gid (Bang 8).

Buéc 4: Phuc hoi mau thir vé diéu kién
tiéu chuan trong 1 + 2 gi¢. Thuc hi¢n muc thir

nghiém 2.7.

Bdng 7. Céc gid tri 6n dinh héa cho thir nghiém

an mon SO,
Nhiét dg, °C 80 +
Do am twong dodi, % 93 +3
Nong d¢ SO,, pg/l 2545

Bang 8. Cdc gid tri cua moi truong say sau thir
nghiém an mon SO,

Nhiét d¢, °C 40 +2
P 4m twong doi, % <50

2.11. Chju va cham (soc) (vin hanh)
Yéu cau:
Mau thir phai dap tmg theo muc 2.8.

Quy trinh:

Budc 1: Lip mau thir vao may.

Budc 2: On dinh héa mau thir (théng
so trong Bang 9). Giam sat mau thir trong thoi
gian on dinh hoa va 2min b6 sung thém dé phat
hién tin hi¢u bado dong.

Budc 3: Thyuc hién myc thir nghiém 2.7.

Bdng 9. Cdc gid tri on dinh héa cho thir nghiém

va cham

Kiéu | Thoi |Congthic| ., | C3°
. (e So xung

xung gian xac dinh N
R . X luwgng | trén
dotva | xung gia toc <un mét

cham | d¢t, ms | dinh, m/s’ g .

hudng
1/2 hinh 200x
sin 6 (5 —-M*) 6 3

(*) M: Khéi lugng ctia mau thir (don vi kg).
2.12. Chiu va dap (vaAn hanh)

Thiét bi:

Bua thu theo TCVN 7568-5:2013.

Yéu cau:

Mau thir phai dap ing theo muc 2.8.

Quy trinh:

Budc 1: Lap mau thir vao may.

Bude 2: Xoay mau thir sao cho dau bua
dé~p vao vi tri [am suy gidm t61 da hoat dong ctia
mau thu.

Budc 3: ~(A)n dinh héa mau thfrv (Bang
10). Giam sat mau thur trong thoi gian 6n dinh

héa va 2min bo sung dé phat hién tin hiéu bao
dong.
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Budc 4: Thuc hién myc thir nghiém 2.7.

Bdng 10. Cdc théng s6 on dinh héa cho bai
thir nghiém va ddp

Nang lwgng va dap, J 1,9 £0,1
Téc do caa du baa, m/s 1,5+0,13
S6 lwong va dap 1

2.13. Chiu rung hinh sin (van hanh)

Yéu cau:

Mau thir phai dap tmg theo muc 2.8.

Quy trinh:

Budc 1: Lap mau thir vao may.

Budc 2: On dinh héa miu thir (Bang
11). Tac dong rung lan lugt vao 3 truc vudng
gbc voi nhau. Truc goc duge xac dinh 1a truc
vudng goc véi mit phang lap dat mau thu.

Budc 3: Giam sat mau thir dé phat hién
tin hi¢u bao dong. Thuc hi¢n myc thu nghiém

2.7.

Bdng 11. Cdc théng s6 quy dinh cho thir nghiém
rung hinh sin

e A Biéndd | Téc dd S6 chu
Dai tan . A . .
6. Hz gia toc, quét, ky, chu
’ m/s’ octa/min | ky/truc
10+ 150 5 1 1
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2.14. Thir nghiém bo sung cho cic dau bio
nhiét cé ky hiéu S

Yéu cau:

Mau thtr khong phat tin hiéu bao dong
khi chuyén méi truong, hoic trong 10 min dugc
phoi trong dong khong khi. Thoi gian nhay cam
ctia mau thir trong 2.1, 2.3, 2.5 va 2.6 khong
duogc thap hon gia tri quy dinh trong Bang 12,

Bang 12. Gioi han dudi cua thoi gian nhay cam
doi voi cac dau bdo nhiét co ky hiéu S

Tée d9 ting Gioi han dudi cua thoi gian
nhi¢t khéng nhay cim
khi, °C/min in .

3 9 40

S 5 48

10 2 54

20 1 27

30 - 58

Quy trinh:

Budc 1: Lap mau thir vao may.

Budc 2: Dinh huéng mau thir twong tu
nhu Budce 2, muc 2.4.

Budc 3: On dinh hoa mau thir (Bang 13).
Budc 4: Trong < 10s, chuyén mau thir
vao dong khong khi c6 nhiét d6 (Bang 13).
Phoi mau thir trong dong khong khi nay toi

thiéu 10min.

Budc 5: Ghi lai phan tng cua mau thir

trong toan bo qua trinh.
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Bdng 13. Cdc théng sé méi truong cho thir nghiém
cac dau bao nhiét co ky hiéu S

Bdng 14. Nhiét &g on dinh héa ban dau déi véi cac
ddu bdo nhiét ¢é ky hiéu R

Cép diu bao | Nhiét do 6n | Nhiét do dong C Nhiét d9 én dinh héa
nhiét dinh héa, °C | khong khi, °C Cép dau bao nhigt T e ’
AlS, A2S 542 50 +2 AIR, A2R 542
BS 20 +2 65 +2 BR 20 £2
CS 3542 80 +2 CR 3542
DS 50 +2 95 +2 DR 50 +2
ES 65 +2 110 £2 ER 65 +2
FS 80 +2 125 +2 FR 80 +2
GS 95 +2 140 +2 GR 95 +2

2.15. Thir nghiém bo sung cho cac diu bao
nhiét cé ky hiéu R

Yéu cau:

Mau thir phai dap ung dugc yéu cau
tuong ty nhu yéu cau ciia muc 2.3.

Quy trinh:
Budc 1: Lap 2 mau thir vao may.

Buéc 2: Dinh huéng 2 mau thir tuong
tu voi Bude 2, muc 2.2.

Budc 3: Tang/ha nhiét 1°C/min dén
nhi¢t d§ nhu quy dinh trong Bang 14.

Bud6e 4: Thir nghiém véi toc do ting
nhiét 1an luot 1a: 10, 20 va 30°C/min. Lap lai
Budc 3 trude khi thay ddi téc do tang nhiét
trong budng thir.

Budc 5: Ghi lai thoi gian nhay cam cua
cac mau thir & moi toc do tang nhiét.

3. KET LUAN

Bai bao trinh bay tong quan vé dau bao
nhiét va lugng héa cac tiéu chi kiém dinh dau
bao nhiét tuan theo TCVN 7568-5:2013. bay
1a co so dé xay dung luu d6 giai thuat cho timg
bai kiém dinh va dé xuat hop nhit cac cum thiét
bi, va sau d6 tu dong hoa quy trinh kiém dinh.
Noi dung tiép theo s& duoc trinh bay & bai bao
ké tiép.

Lo1i cam on:

Nghién ctru nay dugc tai trg boi Pai hoc
Quéc gia Thanh phé H6 Chi Minh (PHQG-
HCM) trong khudn kho Dé tai ma s6 TX2024-
20b-01. Ching t6i xin cam on Phong Thi
nghiém trong diém Piéu khién S6 va K¥ thuat
Hé thong, Truong Pai hoc Bach khoa, PHQG-
HCM da ho trg thoi gian, phuong tién va co s
vat chat cho nghién ctru nay. <

Ngay nhan bai: 03/11/2023
Ngay phan bi¢n: 10/11/2023
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NGHIEN ClrU TU PONG HOA KIEM PINH PAU BAO NHIET
Part 2 —- PE XUAT GIAI PHAP KIEM PINH TU PONG
DAU BAO NHIET

STUDY ON AUTOMATION OF HEAT DETECTOR TESTING SYSTEM
Part 2 - PROPOSED SOLUTION OF AUTO HEAT DETECTOR TESTING

Truong An Quéc"3, Phan Hoang Long" >3, Dwong Vin Tu"23,
Nguyén Huy Hung*, Nguyén Tén Tién"23
'Khoa Co khi, Trudng Pai hoc Bach khoa, Pai hoc Qubc gia Thanh phd HO Chi Minh
2DCSELab, Trudng Dai hoc Bach khoa, Pai hoc Qudc gia Thanh phd HO Chi Minh
Pai hoc Qudc gia Thanh phé HO Chi Minh

*Truong Pai hoc Sai Gon
TOM TAT

Pé ¢ thé lwu hanh trén thi truong, dau bdo nhiét phai dwoc kiem dinh theo quy dinh.
Nghién civu dé xudt gidi phdp tw dong hoa quy trinh kiém dinh givip gidm sai sét va nang cao hiéu
qua kiém dinh. Trong phan 1, cdc tiéu chi kiém nghiém dau bdo nhiét da dwoc nghién ciru. Trén co
s6 nay, bai bdo xdy dwng lwu do biéu dién quy trinh cdc phép thir, dé xudt phwong dn két hop cdc

tiéu chi theo nhém chike nang lién quan, phit hop cho bai todn t dong héa kiém dinh dau bdo nhiét.
T kKhéa: Pau bdo nhiét; Kiém dinh; Tw déng héa; Phong chdy chita chday (PCCC).
ABSTRACT

Point-type heat detector must be thoroughly tested by regulations before being made available
on the market. To make the inspection process more efficient, it is worth researching and proposing
automation solutions. This article focuses on the criteria for testing point-type heat detector and
suggest ways to automate the process. In part 1, we studied the criteria for testing point-type heat
detector. On this basis, the article presents flowcharts of the test process and proposes a solution to

combine the criteria, suitable for point-type heat detector automated testing.

Keywords: Point-type heat detector; Testing equipment, Automation; Fire protection.
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1. TONG QUAN

Trong phan 1, nhém nghién ctru di trinh
bay téng quan vé dau bao nhiét va luong hoa
cic budc cua céac tiéu chi kiém dinh dau bao
nhiét theo TCVN 7568-5:2013. Trén co s& nay,
bai bao xay dung cac luu d6 biéu dién quy trinh
cac phép thu theo TCVN 7568-5:2013. Tu cac
diém chung cta cic tiéu chi, bai bio dé xuat
giai phap két hop cac tiéu chi thanh cac nhom
tiéu chi theo céac chirc nang lién quan, phu hop
bai toan ty dong hoa kiém dinh dau bao nhiét.

2. QUY TRINH KIEM NGHIEM
2.1. Su phu thugc huéng

| Lap 1 mau thir vao may |

Théng bao “Mau thir

| Khoidongmay | khong dat ydu cau’
- -
/\lhap cap clia mau thly Xuat 2 goc 06 dap tng

dai va ngén nhat

Tang nhiét < 1°C/min

dénkhiT = Ty, * Phuc hoi™ buong thir vé
v diéu kién chuan
i=i+1 | A
v Xoay mau thir 45° theo
Tang nhiét 10°C/min chiéu duong

dénkhiT =T, *
hozc khi c6 bao dong
Ghiva xuét ra thoi diém
mau thir phattin hiéu

Yes

(*)T_ . T _:Nhiétdo st dung 16n nhét
va nhiét do su dung dién hinh, sd liéu dugc néu
trong Bang 2 [10].

(**) Phuc hoi: Pua mau thir vé moi
truong thu nghiém tiéu chuan, thong s6 moi
truong duoc néu trong Bang 1 [10].
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2.2. Nhiét do nhay cam tinh

| Lép 2 mau thir vao may |

Dinh huéng 2 mau thir

theo quy dinh* T
+ Thong bao “Mau thir
| Khoi dong may | khong dat yéu cau
* s No
/\lhap cAp cuia mau thi/

Ghi va xuat ra nhiét o
mau thir phattin hiéu

Tang nhiét < 3°C/min
denkhiT = T,,,

Tang nhiét < 1°C/min
dénkhiT = T,0

Tépg nhiét 0,2°C/min
dén khi mau dap ung

(*) Pinh huéng mau thir theo quy dinh

60 muc thir nghiém tuong tng [10].

2.3. Thoi gian nhay cam sau 6n dinh héa &

nhiét do sir dung dién hinh

| Lép 2 mAu thir vao méy |

Dinh huéng 2 mau thir
theo quy dinh

v

| Khoidongmay |

v
/f\lh ap cap cua mau thf/
v

Tang nhiét < 3°C/min
dénkhi T = T,

Théng bao “Mau thir
khong dat yéu cau”

y No
€s

Ghiva xuét ra thoi diém
mAu thir phattin hiu
A
Phuc hoi mau thir truoc
khi doi toc do tang nhiét

2

Tang nhiét vai toc do:
1,3,5,10,20,30°C/min
dén khi mau thir dép ung
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2.4. Thoi gian nhay cam ¢ 25°C

Lap mau thir vao may

Dinh huéng mau thae
theo quy dinh

Khai dong may
hap cp ctia mau thu,

Tang nhiét vai toc do:
) 3 va 20°C/min
dén khi mAu thar dap g
[

Thong bao “Mau thir
khong dat yéu cau”

Ghi va xuat ra thoi diém
mau thir phéttin higu

Phuc héj mau thir frude
khi doi toc do tang nhiét

2.5. Thoi gian nhay cam sau 6n dinh héa &

moi trwong néng, khoé (van hanh)

Bt dau

Lap mau thir vao may

Dinh hudéng mau thur
theo quy dinh

Khaoi dong may
hap cAp ctia mau thu,

Bat ngudn méay

Théng bao “Mau thar
khong dat yéu cau”

Y
eS

Ghiva xuat ra thoi diém
mau thir phattin hi¢u

Phuc hoi mau thir trucc
khi ddi toc do tang nhiét

Tang nhiét vai toc do:
3 va 20°C/min
dén khi miu thir dap ting
A

Téng nhiét < 1°C/min
denkhi T = Tax,
phoi mau thir trong 2h
[

2.6. Thoi gian nhay cam sau cac bién ddi

trong di€én ap nguon cap

theo quy dinh

Thong béo “Mau thir
khong dat yéu cau”

Ghi va xuit ra thoi diém
mau thir phéttin higu

Cap cho mau thir mirc I Do thoi gian nhay I
gioi han dudi ciia dién cam
ap nguon

Cép cho mau tha mirc
Do thoi gian nhay gi6i han trén cua dién ap
cam ngudn

L &

Do thoi gian nhay cam

Téngvnhiét < 3°C/min
dénkhi T = T,,,

Vé& churong trinh chinh

Phuc hdi mau thir trude
khi ddi téc do tang nhigt

Tang nhiét vai toc do:
3 va 20°C/min

dén khi mau thi dap ting

2.7. Kha nang tai 1ap (sau cac thir nghiém

mai truong khic nghiét)

| Lap mau thir vao may |

Dinh huéng mau thir
theo quy dinh

]

[ Khoidongmay |

v
/\lhap cAp cua mau thfr/
v

Théng bao “Mau thir
khong dat yéu cau”

No
Yes >

Bo thoi gian nhay
cam

Ghiva xuét ra thoi diém
mau thir phattin hiéu

7y

(Do thoi gian nhay cém)

Tang nhiét < 3°C/min
dénkhi T = T,,,

Tang nhiét vaéi toc do:
3 va 20°C/min

(Vé chuong trinh chinh )

Phuc hdl mau thit ruoe
khi déi téc do tang nhiét

dén khi mau thir dp tng
|

2

2.8. Thoi gian nhay

cam sau on dinh héa &

méi trudng néng khd (bén lau)

[ Lap mau thir vao may |

Binh huéng mau thir
theo quy dinh

| Khoidongmay |

hap cap ciia mau thuy,

[ Thuc hign myc thir 2.7

Théng bao “Mau thir
khong dat yéu cau’

Yes

| Cét dien cuia mau thur |

[ Cap dién lai cho mau thir |

Tang nhiét < 1°C/min
dén gia tri quy dinh*,
phoi mau thir 21 ngay

Phuc hoi mau thir vé
diéu kién chun trong
1-2h

)

(*) Gia tri quy dinh: Céc s6 liéu vé moi
truong thir nghiém dugc néu trong Bang 5 [10].
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2.9. Thoi gian nhay cim sau on dinh héa &
moi trweong néng am, c6 chu ky

[ Lép mau thir vao may |

[ Thuc hien myc thir 2.7 |

[ Khoidongmay |

On dinh héa nhigt do, Phuc hoi mau thir vé
dd am* budng thir trong diéu kién chuan trong
2 chu ky* 1-2h

| A

(*) On dinh héa nhiét do, do 4m theo
thong s dugc néu trong Bang 6 [10].

2.10. Chiju in mén SO, (bén lau)

[ Lip mAu thir vao may |

[ Thuc hien myc thir 27 |

[ Khoidongmay |

Phuc hdi mau thir vé

| Cétdien ciamauther |

On dinh hda mau thr
theo quy dinh**, phoi
mau thir trong 21 ngay

diéu kién chuan trong
1-2h
Cép dién cho mau thur,
séy* mau thir trong 16 h

(*) On dinh hoa mau thi theo cac thong
s6 quy dinh trong Bang 9 [10].

2.12. Chiu va dap (van hanh)

| Lép mau thir vao may |
\

Dinh vi mau thir theo
quy dinh _
.
Khoidongmay |
¥ | Thuc hien myc thir 2.7
On dinh hoa mau thir _
theo quy dinh* Thdng bao “Mau thir
+ khong dat yéu cau”
Giam satmau thir trong Yes
thoi gian on dinh hoa va T hidu bao don
2 minbé sung . -

(*) On dinh h6a méu thir theo cac thong
sd quy dinh trong Bang 10 [10].

2.13. Chiu rung hinh sin (van hanh)

(*) Say: Cac thong sb cho mdi trudong
sdy dugc néu trong Bang 8 [10].

| Lépmau thir véo may |

(**) On dinh hoa nhiét 46, d6 4m theo

thong s dugc néu trong Bang 7 [10]. | Khoi d{;ng may | | Thy hién muc thir 27
2.11. Chju va cham (soc) (vdn hanh) On dinh hoa mau thi Thong bao “Mau thi
theo quy dinh* khong dat yéu cau’
Yes

v

Giém sétmau thir trong
thoi gian 6n dinh héa

[ Lép mau thir vao may |

[ Knhoidongmay |

Thuc hien muc thir 2.7 A R A z
] v [ Thue hign myc th (*) On dinh h6a mau thir theo cac thong so quy
On dinh héa mau thr _ . ,
theo quy dinh* Thong bao “Mau thir dinh trong Bang 11 [10].
. khdng dat yéu cau”
Giam satmau thir tron Yes , on Z p A .
thoi gian n dinh hoa b 2.14. Thir nghiém bo sung cho cac dau bao
s in hiéu bdo dong cn oy oA
2 min b6 sung nhiét c¢6 ky hi¢u S

' &
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Thong béo “Mau thir
khong dat yéu cau”

| Lép mau thir vao méy |

Pinh huéng mau ther Yes
theo qiy dinh Thoa tiéu chuan
| Khoidongmay | _
* Phoi mau thir trong dong
~ — khi 10 min
/\lhap cap cua mau thfr/
, v _ Chuyén mau thir trong
On dinh hoa mau thir < 10 giay vao dong khi
theo quy dinh* ¢6 nhiét do Tg ™

| A

(*) On dinh héa mAu thir theo cac thong
sd quy dinh trong Bang 12 [10].

(**) Ty Nhi¢t d0 cua dong khi thu
nghiém, dugc néu trong Bang 13 [10].

2.15. Thir nghiém bo sung cho cic dau bao
nhiét c6 ky hiéu R

| Lép 2 mau thir vao may |

Dinh huéng 2 mau thir

theo quy dinh
py ? : Théng bao “Mau thir
| Khoidongmay | khong dat yéu cau”
- * — No
hap cap cua mau thi/ |Yes
/\‘ apcap(;uamaut 1/
Tang/ha nhiét 1°C/min . i
dénkhiT = T* Ghi va xuat ra thoi diem
v mau thr phattin hiéu

Tang nhiét vai toc do: i ‘f

10,20,30°C/min Phl_quh@ri mau thtr truée

dén khi mau thir dap ing khi doi tc do tang nhiét
[ A

(*) T: Nhi€t do cua moi truong thir
nghiém, dugc néu trong Bang 14 [10].

3. PHUONG AN

Du mdi phép thir déu nham kiém tra anh
huéng cia cac tac dong tir moi truong dén do
nhay cam cta dau bao nhiét, nhung mét sb quy
trinh kiém nghiém trong d6 lai ¢ tinh twong
ddng v6i nhau, mot sé khac lai co yéu cau dic
biét vé thiét bi kiém dinh. Vi thé, d¢ tdi uu héa
cong nang thiét ké ciia cac may kiém nghiém va
t61 wu hoa qua trinh kiém nghiém, tac gia da dua
vao quy trinh kiém nghiém va yéu cau vé thiét
bi dé nhom cac tiéu chi nhu sau:

3.1. Nhom 1

Nhom 1 gom cac bai thi (1), ), 3),
(4) (5), (6) (7) va (15). Nhu?ng bai kiém tra nay
déu yeu cau may thir c6 thé tao ra, duy tri moi
truong On dinh hoa trong thoi gian ngan va thay
d6i nhiét do trong budng thir bang cac toc do ting
nhiét khac nhau. Néu budng thir duoc thiét ké dé
c6 thé ha nhiét d6 xudng 5°C & quy trinh 6n dinh
hoa thi ¢6 thé théa man bai thir nghiém (15).

3.2. Nhom 2

Nhom 2 gdm céc bai thir (8), (9) va (10).
Nhitng bai kiém tra nay déu yéu cau may thir
phai c6 kha ning kiém soat d6 4m, ciing nhu
duy tri moi truong 6n dinh héa trong thoi gian
dai. Néu budng thir duoc thiét ké dé chiu duogc
moi trLrO'ng sunfua dioxit (SO,) ¢ bai (10) thi c6
thé dé dang dap ung duoc cac yéu ciu cia bai
(8) va (9).

3.3. Cac bai thir don

Bén bai thu (11), (12), (13) va (14) ¢o
cac yéu cau va quy trinh khac biét so v6i cac bai
thir khac, vi thé chung khong dugc gop thanh
nhom véi cac bai thtr khac ma phai dugc thuc
hién boi mot may riéng cho mdi bai.
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4. KET LUAN

Bai bao dé xuat giai phap tu dong hoa
quy trinh kiém dinh dau bao nhiét. Tiép theo
phan 1 [10], bai bao xay dung luu d6 biéu dién
quy trinh cc phép thir, dé xuét phuong an két
hop cac tiéu chi theo nhém chuc ning lién
quan, phu hop cho bai toan ty dong hoa kiém
dinh dau bao nhiét.

Duya trén co so dé xudt ndy, cac may
dang dugc thiét ké va ché tao tai DCSELab dé
khang dinh tinh kha thi ciia giai phap va nham
phuc vu cho nhu cau thuc té.

Loi cam on:

Nghién ctru nay dugc tai trg bdi Pai hoc
Qudc gia Thanh phé H6 Chi Minh (PHQG-
HCM) trong khuon khd Dé tai ma sé TX2024-
20b-01. Ching t6i xin cam on Phong Thi
nghiém trong diém Diéu khién Sé va Ky thuat
Hé théng, Truong Pai hoc Bach khoa, PHQG-
HCM da hd tro thoi gian, phuong tién va co so
vat chat cho nghién ctru nay. %
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NGHIEN Cc(rU GIAI PHAP T DPONG HOA KIEM BDINH VONG DEM
DAU NOI VOI CH(FA CHAY
Phan I. TIEU CHUAN KIEM BINH TCVN 5739:1993

STUDY ON SOLUTION FOR AN AUTOMATION INSPECTION SYSTEM OF FIRE-
HOSE COUPLING’S GASKET
Part I. TESTING STANDARDS TCVN 5739:1993

Nguyén Ngoc Hung" 23, Phan Hoang Long" 23, Dwong Vin Ti"2?,
Nguyén Huy Hung" >3, Nguyén Tén Tién"23
"'Khoa Co khi, Truong Pai hoc Bach khoa, Dai hoc Quéc gia Thanh phé Ho Chi Minh
’DCSELab, Truong Pai hoc Bach khoa, Pai hoc Quéc gia Thanh phé Hdb Chi Minh
*Pai hoc Quéc gia Thanh phd H6 Chi Minh

TOM TAT

Trén co s¢ nghién cieu cdc tiéu chudan kiém dinh vong dém dau néi voi chita chdy, bai bdo
trinh bay tong quan vé cdc chi tiéu va quy trinh kiém dinh. Tir d6 dé xudt phirong én t dong héa quy
trinh kiém dinh bang cach gép cdc phép thir theo nhém chirc nang lién quan, ¢6 kha nang tw dong
hoa trén mot may, nhom may, tao tién dé cho bai toan thiét ké hé théng kiém dinh tu dong vong dém

ddu néi voi chita chay.
T khéa: Vong dém dau néi voi chita chéy; Tiéu chudn kiém dinh; PCCC.
ABSTRACT

Based on the research of the inspection standards for fire-hose coupling s gasket, the article
provides an overview of the criteria and inspection process. Subsequently, it proposes an automated
inspection approach by consolidating functional tests into related groups, enabling automation
on a single machine or group of machines. This sets the foundation for designing an automatic

inspection system for fire-hose coupling s gasket.

Keywords: Fire-hose coupling's gasket; Inspection standards, Fire fighting.
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1. TONG QUAN

Tu dong hoa cac quy trinh kiém dinh
nham chuin héa san pham theo cac tiéu chi
quy dinh béi TCVN 1a van d& cp bach hién
nay. Piéu nay giup dam bao tinh khach quan
va minh bach cho don vi quan ly ciing nhu
doanh nghiép. Van d& nay 1a mot trong nhing
huéng nghién ctu trong tam tai Phong Thi
nghiém Trong diém Quéc gia Piéu khién S6
va K§ thuat Hé thong (DCSELab). Mot s giai
phép d3 dugc trién khai va tmg dung trong thuc
té nhu: tu dong hoa 1o d6t kiém dinh vat lidu
chay [11], [14], [15], [16]; Thiét ké hé thong
kiém dinh voi chira chay [10];... Mot s6 hé
théng dang dugc thiét ké va thuc nghiém tai
DCSELab nhu: Thiét ké robot kiém dinh binh
chira chay [12], [13];...

Bai bao nay trinh bay nghién ctru vé tiéu
chuan kiém dinh vong dém dau chita chay. Dé
1am 16 hon vé phép thir cho cac chi tiéu kiém
dinh va luong hoda cac budc thir, ngoai viéc tim
hiéu thong tin tir TCVN 5739:1993 [1], bai bao
da tim va tham khao cac tiéu chuan trong nudc
(TCVN) va ngoai nudc (GOST, 1S0,...) c¢6 dé
cap dén nodi dung lién quan. Tiép theo, bai bao
s& so 6 hoa va dé xuat phuong an kha thi nham
gdp cac phép thur theo nhom chirc nang lién
quan, c6 kha nang ty dong hda trén mot may,
nhom may dé thiét ké cac thiét bi thir nghiém
tu dong. Va sau cung, dua vao phuong an trén,
thiét ké va ché tao thiét bi kiém dinh. Bai bao
nay trinh bay téng quan va lugng hoa cac chi
tiéu vé kiém dinh dau ndi voi chita chay.

Pau nbi voi chita chay la mot by phan
ding dé két ndi gitra voi chira chay va hé thong
dng dan nude trong hé thdng chira chay. Trong
d6, vong dém cao su c6 chirc ning dung dé giir
chat hai dau ndi va tranh ro ri nude.
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ngoamkhop ndi  vongdémcaosu  Ongndi

Hinh 1. Cau tao dau noi

C6 hai loai vong dém: Vong dém dau
phun va vong dém dau hat (Thong sé k¥ thuat
cua vong dugc tham khao theo Tiéu chuan Viét
Nam [1]).

Tu dong hoa quy trinh kiém dinh vong
dém dau ndi voi chira chay mang lai nhiéu lgi
ich nhu giam sai sot, ting tinh dong nhit va
nang cao hi€u qua cong viéc. Tai Viét Nam
hién chua c6 nghién ctru chinh thtic vé viée tu
dong hoa quy trinh kiém dinh vong dém dau
ndi voi chita chdy. Vi vay, bai bao nay dé xuit
giai phap dé tu dong hoa quy trinh trén.

1+ 0,5—4>|-|< d | ﬁmax 0,5
K T
7 E
h, . d—— ghll
b 1Y
————
D i
a. Pau phun
D1 :
14058y 1405
‘?— ’
1 K T
e 1
g, —h,H
g 3h = dl ghlll
2 |
i 1y
< dz : B
< D !
b. Dau hiit

Hinh 2. Kich thuoc vong dém
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2. TIEU CHUAN KIEM DPINH VONG PEM

Theo Tiéu chuan Viét Nam [1], vong
dém dau ndi can duoc kiém dinh vé cac tinh
chat hoa-ly cua vat lidu lam vong (cao su);
kiém dinh do bén cta vong khi 1am viéc theo
ap suat thay luc va thoi gian; hinh dang bén
ngoai cuia vong dém; va kich thude cua vong.

Bang 1. Cdc chi tiéu kiém dinh tinh chat héa 1.

Chi tiéu kiém dinh Yéu ciu
1. Bg cting theo ShoreA, don vi 45 + 60
2. Gi6i han bén kéo, MPa >3
3. B¢ gian dai khi duat, % >350
4. Po bién dang du twong dbi khi - 30
duat, % -
5. Nhiét do bi gion, °C >-15

6. Do bién dang du tuong dbi sau
khi chiu nén 30% thé tich ¢ nhiét do <60
70°C £ 1°C (72h), %

7. Sy thay dbi do dai tuong dbi khi
dut, khi 120 hoa trong khong khi & <40
70°C + 1°C (168h), %

8. Su thay ddi thé tich sau khi tac
dong 10% dung dich HCI hodc
H,SO,, hoicxang/dau trong
24h + 1h (6 23°C + 1°C), %

-0,5+1

Céc chi tiéu va yéu ciu dé kiém dinh
vong dém khi 1ap ghép dau ndi dudi &p suat
thuy luc va thoi gian (Chi tiéu kiém dinh 9).

Bdng 2. Chi tiéu va phwong phép thir dé kiém dinh
vong dém khi lap ghép dau noi.

Vong Diéu kién Yéu ciu
t° lam viéc:
X —5°C +50°C
Bau phun Ap suét thay luc
2MPa bam bao
lap ghép cua
. n dau ndi kin,
t° lam viéc: khong ro ri
3 o Sorc —30°C dung dich
Pau hit Ap suat thuy luc ‘
0,3MPa v6i d6 chan
khong < 600mmHg

Yéu cau vé hinh déang bén ngoai cia
vong dém: Mat lam viéc c¢6 do nham R =
0,2um, khong co vét nut, bot va cac tap chat
(Chi tiéu kiém dinh 10).

Kich thuéc vong dém va chd thira theo
mat phan khuén duogc kiém tra béng dung cu
do c6 do chinh x4c < 0,0 1mm; kiém tra 3 1dn va
liy két qua trung binh cong (Chi tiéu kiém dinh
11).

Tuong ng véi cac chi tiéu kiém dinh
trén, bai bao di tham khao tir cc tiéu chuin
khac lién quan, c6 dé cap dén phuong phap thu
cho céc chi tiéu.

2.1. Xac dinh dg cirng cao su [4], [9]
Dung cu do: Mo ta trén Hinh 3.

Phuwong phap thue:
Budc 1: Chuan bi mau theo (*).
Budc 2: Nang mau thir cho dén khi
mau tiép xtc v6i mit cua dung cu do.
Budc 3: Nang dén khi phu tai bat dau
duoc nang va gilr trong 3 gidy.
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Budc 4: Ghi sé do tir ddng hd do.
(*) Chuan bi mau:
Str dung phu tai 0.85kg.
N bat dung’cu do d(f)chmg theo miéng do
mau thtr 8 va miéng do mau thtr 9 sao cho miii

nén cua dung cu do trung voi 16 ciia miéng do
mau thir 9, ¢ dinh mau thir tai vi tri do.

-%[

1. Pé mdy do, 2. Co cdu dan dong, 3. Tay quay, 4. Vong
gd, 5. Dung cy do dg cimg TM-2, 6. Gid, 7. Phy tdi, 8.9.
Miéng d& mau thir.

Hinh 3. M6 td thiét bi do dé cimg TM-2 [4]

2.2. Xac dinh giéi han bén kéo, d9 gidn dai khi
dirt, dd bién dang dw twong dodi khi diet [2]

Dung cu do:

Sai s6 do lyc trong hanh trinh tai khong
qué £2%.

Téi thiéu may phai c6 kha nang van
hanh tai tbc d6 kéo 100mm/min, 200mm/min

va 500mm/min.

Dbi voi may co dong ho do luc, thang
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tai trong dugc chon sao cho lyc do dugc nam
trong khoang tir 20 dén 90% gia tri gidi han cia
thang do.

Phwong phap thi:

Thir it nhat 3 miu (s6 lugng mau phai

quyét dinh trudc).
Khi tién hanh kéo can giam sét lién
tuc su thay doi chiéu dai thir va luc kéo voi do

chinh xac £2%.

Buée 1: Chuan bi mau theo (*).

Budc 2: Dat ¢dt tai ve mure “0” va tac
dung trude ung suat 0.1MPa.

Budc 3: Kéo dén khi mau dut.

(*) Chuan bi mau:

Dit mau thir vao thiét bi kéo sao cho
cac dau cua mau kéo dugc kep doi xing, giup
phan bo dong déu stic cang trén toan bo mat cat
ngang.

Két qua tinh toan:

Gi6i han bén kéo, MPa:

TS = — (1

Do gian dai khi dut, %:

L —
E, =100 x 2—2 )
LO
D6 bién dang du twong dbi khi dut, %:
H,— H
E =100 x =—2 3)
HO

V6i: F_1a lyc Ion nhit ghi duoc, N; A
la tiét dién mat cat mm?; L H la chiéu da1
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chi€u cao mau thtr tai diém dut, mm; L, H, 1a
chiéu dai, chi€u cao mau thir ban dau, mm.

2.3. Xdc dinh sy thay déi d¢ dai twong ddi
khi dut, khi 1ao héa trong khong khi & nhiét
d§ 70°Cx1°C trong 168h [4], [6], [8]

Dung cu do:

-Mau thtr cao su hinh tru cao 10+0.5mm,
duong kinh 10+0.5mm.

Cac cir kim loai cao 7mm.

1 2 3
/_/_//_

ke CTI ) |

1. Mau thit, 2. Cit kim logi, 3. Tdam thép (dé kep mau).

Hinh 4. M6 ta thiét bi kep va mau thi.

Phwong phap thu:

-Thir it nhat 3 mAiu.

- Mau thtr duoc nén xudng 30+5%.

- Bude 1: Do H; cua mau. ‘

- Budc 2: Nén mau va do chi€u cao H,.

- Budc 3: Gia nhiét ¢ t° = 70°C trong
168 gio.

Budc 4: Bé ngudi ¢'t° =23°C trong 2-3 gio.

Budc 5: Théo, 6n dinh miu trong 1 gio
va do chiéu cao H..

Két qua tinh toan:
Do bién dang, %:

Y. =(H H,) X 100
1 = (Hy 2) H, — H, (3)

Vei: H, H,, H, la chiéu cao mau thir
ban dau, khi nén, va sau khi thir, mm.

2.4. Xac dinh sy thay doi thé tich sau khi tac
dong 10% dung dich HCI hoac H,SO, hoac
xiang/dau trong 24h=+1h 6 nhiét d9 23°C+1°C [7]

Dung cu do:

- Binh chira: Hinh tru thanh day bang
kim loai, dung tich nhé hon 0,25cm’, ¢6 nip
day duoc 16t miéng dém dé dam bao kin.

- May do d6 day c6 gia tri chia 0,0 1mm,
luc do 1,5N, bé mat do c6 duong kinh 16mm.

- Cong cu do kich thudc tuyén tinh
(Cép chinh xac 14), can ¢ gi6i han do 200g
(Cép chinh x4c 2).

- B0 diéu nhiét, sai s6 +2°C.

- Nhiét ké thiy tinh long: 0+ 100°C, ¢6
gia tri chia 2°C.

- Pdng hd, gidy loc, gac gia dung, rugu
etylic, nudc cat, binh hat am.
Phuong phap thu:

- Moi truong ngam mau dugc thay doi
sau moi lan tiép xuc mau.

- Khi can, cac mau can dat trang thai
can bang truong nd (TTCBTN: khi khdi lugng
mau khong doi).

- Khéi luong mau dugc lay ra khoi
moi trudng thir dé can dinh ky, sai s6 cho phép
+0,001g, va khdi luong khong doi khi chénh
1éch giira hai lan can khong qua 0,001g.

- Do kich thude ban dau:

+ Khdi lwong méu khi can trong khong
khi M.
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+ Khdi lugng miu khi can trong ruou
etylic/nudce cat M.,

+ Chiéu dai mdu 1, + 0,5mm, do & 2 vi
tri gan truc doc theo bé mat trén va dudi.

+ Chi€u rong mau b, do ¢ 4 vi tri cach
déu nhau.

+ Chiéu diy mau h, +0,01mm, do béing
dung cu do d6 day ¢ 4 vi tri cach déu nhau.

+ Gi4 tri do 13 trung binh cong céc 1an do.

+ Do céc kich thude sau khi thu:
+ Khdi lwong mau khi can trong khong
khi M..

+ Khdi lugng miu khi can trong ruou
etylic/nude cat M ”

+ Céc kich thude 1, h,, b,.

- Budc 1: Chuan bi mau theo (*).

- Budc 2: Gia nhiét ¢ t° = 23° £ 1°C
trong thoi gian t = 24 + 1h.

- Buée 3: Rira miu véi thé tich xa
1500cm’.

(*) Chuén bi mau:

- Ngadm mau trudce trong rugu etylic tir
2 dén 3 gidy dé loai bo bot khi.

- Vat chta duoc d6 dﬁy moi truong
theo ty 1¢ thé tich cua moi truong va mau it

nhat 1 15:1 va khong qué 30:1.

- Mirc méi trudng trén mau it nhat phai
la 1em khi vat chira khong day qua 75%.

- Hop duoc day kin va dé thir nghiém 6

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 3114312, thang 142 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

nhiét d¢ cao, dugc dat trong bo diéu nhiét, dugc
lam néng trude dén nhiét d§ xac dinh trudce.

Két qua tinh toan:

Gia tri trung binh cdng cua chi tiéu
dugc tinh tir két qua thir nghiém cua it nhét 3
mau, d6 1éch 1én nhit cua tir phép do vé khoi
luong/thé tich 1a 10%, chiéu dai 5%.

ay o M=M= = M)
My — M,

2.5. Xac dinh nhiét do gion [3], [5]
Dung cu do:
- Sai s6 dung cu do nhi¢t do <=+1°C.

- Sai s6 diéu chinh nhiét do trang thai
on dinh cua méi truong < +1°C.

- Dung cu do d¢ day vdi gia tri chia
0,01mm va thudc do voi d chia nhé nhat Imm.

- Rugu etylic, CO, ran, nito long.
Phuwong phap thu:

- Mau duoc coi 1a bi pha hay néu c6 it
nhit mot trong cac ddu hiéu pha hiy sau: Mau
bi tach thanh nhiéu phan, c6 mot hodc nhiéu vét
nut, tach, sit mé.

- Thanh dép duoc chuyén dong theo
quy dao thiang hodc cong sao cho téc do thu
tuyén tinh 14 2 + 0,2m/s va duy tri trong quing
duong > 6mm sau va dap.

- Néu it nhat mot trong bon mau bi
hong, gidi han nhi¢t d cuia do gion cao su duogc

coi la cao hon nhiét d thir nghiém.
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Ngoai ra, néu sir dung budng lanh véi
moi truong 16ng, can trang bi thém mot thiét bi
dé tron moi trudng va 1am mét cac miu trong
moi truong dén nhiét do thir nghiém, giit va th
nghi¢m ching & nhiét do nay.

t° thir nghiém ban dau thap hon t° du
kién ma vat liéu khong bi pha huy.

Budc 1: Chuan bj mau theo (*).

Budc 2: Gia nhiét theo t° thur trong thoi
gian t =3 £ 0,5 phut.

Budc 3: Thuc hién ci dap (**) va kiém
tra mau.

Buéc 4: Khi tinh trang mau sau Budc 3
khong bi pha hiy thi uén mau mot goc 90° theo
phuong bién dang mau va kiém tra.

Budc 5:

+ Budc 5.1: Khi tinh trang mau sau
Budc 3 va Bude 4 bi pha hily thi tién hanh tang
At°=10°C va thyc hién lai tir Buéc 1 dén Bude
5.

+ Bude 5.2: Khi tinh trang miu sau
Budc 4 khong bi pha huy thi ghi nhan t | tang
At° = 2°C, sau d6 thyc hién lai tir Budc 1 dén
Budc 5.

- Buédc 6: Khi tinh trang mau ¢ Budc
5.2 khong bi pha huy thi ghi nhan t? .

(*) Chuan bi mau:

On dinh mau ¢ nhiét do 23 + 2°C it nhat
1 gi0, cho dung cu dat mau vao buéng lanh va
giit & nhiét do thir nghiém it nhét 10 phut. Thir
nghiém ¢ mdi nhiét 6 duoc thuc hién trén bén

mau moi.

(**) Yéu cau voi ca dap:

- Canh thanh dap s& chuyén dong twong
d6i v6i mau thir doc theo dudng vudng goc voi
bé mit trén ctia mau thir véi téc do thir tuyén
tinh 13 2 + 0,2m/s khi va dap. Toc do phai duoc
duy tri trong dai nay it nhit 6mm quing dudng
sau khi va dap.

- Theo kinh nghiém, ning luwong can
thiét dé dap it nhat phai 1a 3 Joules trén mot

mau thir.
5 4 3 2 1
A
_ 4///
- [
e %
AP

1. Thén dung cu kep, 2. Pém giit mau, 3. Chét giii, 4. Mdu
thit, 5. Thanh dap.
Ghi chu: a=(6.4+0.3)mm; b=(8+0.3)mm, ¢ > 19mm;
r=1.6%0. Imm.

a. Chuyén dong thang

i/
4\.//

] s %

e—p—
<t c ]

1.

N

1. Thén dung cu kep, 2. Pém git mau, 3. Chét giii, 4. Mdu
thit, 5. Thanh dap.
Ghi chu: a=(6.4+0.3)mm; b=(8+0.3)mm, ¢ > 19mm;
r=1.6+0.Imm; R > 125mm.

b. Chuyén déng cong
Hinh 5. Dung cu kep mau thir va dau ddp [3]
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3. KET LUAN

Bai bao da tim hiéu tong quan va lugng
hoa cac budc trong cac phép thur cho cac chi
tiéu kiém dinh vong dém cua dau noi.

Trong tuong lai, bai bao sé& tién hanh
so d0 hoa va dé xuat phuong an kha thi dé két
hop cac chi tiéu thanh cac cum nham téi uu hda
quy trinh kiém dinh va nghién ctru sau vao viéc
thiét ké thiét bi ty dong hoa cho tirng cum va hé
théng dé két ndi va quan 1y cac cum.

Loi cam on:

Nghién ctru nay dugc tai trg bdi Pai hoc
Qudc gia Thanh phé H6 Chi Minh (PHQG-
HCM) trong khuon kho Dé tai ma sé TX2024-
20b-01. Chuing t6i xin cam on Phong Thi
nghiém trong diém Piéu khién S6 va Ky thuat
Hé théng, Truong Pai hoc Bach khoa, PHQG-
HCM d3 hd trg thoi gian, phuong tién va co s
vat chat cho nghién ctru nay.

Ngay nhan bai: 22/10/2023
Ngay phan bién: 10/11/2023
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NGHIEN C(rU GIAI PHAP TV DPONG HOA KIEM BDINH VONG DEM
DAU NOI VOI CH(FA CHAY
Phan Il. DE XUAT GIAI PHAP KIEM PINH TU PONG

STUDY ON SOLUTION FOR AN AUTOMATION INSPECTION SYSTEM OF FIRE-
HOSE COUPLING’S GASKET
Part II. SOLUTIONS FOR THE INSPECTION PROCESS

Nguyén Ngoc Hung" 23, Phan Hoang Long" 23, Dwong Vin Ti"2?,
Nguyén Huy Hung" >3, Nguyén Tén Tién"23
"'Khoa Co khi, Truong Pai hoc Bach khoa, Dai hoc Quéc gia Thanh phé Ho Chi Minh
’DCSELab, Truong Pai hoc Bach khoa, Pai hoc Quéc gia Thanh phé Hd Chi Minh
*Pai hoc Quéc gia Thanh phd H6 Chi Minh

TOM TAT

Trén co s6 nghién ciru cdc tiéu chudn kiém dinh vong dém dau néi voi chita chdy, bai béo
trinh bay tong quan vé cdc chi tiéu va quy trinh kiém dinh. Tir d6 dé xudt phirong én t dong héa quy
trinh kiém dinh bang cach gdp cdc phép thir theo nhém chire nang lién quan, ¢6 kha nang tw dong
hoa trén mot may, nhom may, tao tién dé cho bai toan thiét ké hé théng kiém dinh tu dong vong dém

ddu néi voi chita chay.
T khéa: Vong dém dau néi voi chita chéy; Tiéu chudn kiém dinh; PCCC.
ABSTRACT

Based on the research of the inspection standards for fire-hose coupling s gasket, the article
provides an overview of the criteria and inspection process. Subsequently, it proposes an automated
inspection approach by consolidating functional tests into related groups, enabling automation
on a single machine or group of machines. This sets the foundation for designing an automatic

inspection system for fire-hose coupling s gasket.

Keywords: Fire-hose coupling's gasket; Inspection standards, Fire fighting.
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1. TONG QUAN

Trong bai béo [1], tic gia di dé cap dén
téng quan va luong héa cac quy trinh kiém dinh
vong dém dau ndi voi chita chay theo TCVN
[2]. Dya vao thong tin trén, bai bao nay s€ so
d6 hoa cac budc va dé xuat phuong an kha thi
nham gdp cac phép thir theo nhom chice ning
lién quan, c6 kha nang ty dong hoa trén mot
may, nhom may dé thiét ké cac thiét bi thu
nghiém ty dong.

2. SO PO HOA QUY TRINH KIEM DPINH
VONG PEM

Theo Tiéu chuan Viét Nam [2], vong
dém dau ndi can duoc kiém dinh vé cac tinh
chat hoa-ly cua vat liu lam vong (cao su);
kiém dinh do bén cta vong khi 1am viéc theo
ap suét thuy lyc va thoi gian; hinh dang bén
ngoai cia vong dém; va kich thudc cua vong.

Bdng 1. Cdc chi tiéu kiém dinh tinh chdt héa 1y.

Chi tiéu kiém dinh Yéu ciu
1. B§ cung theo ShoreA, don vi 45 + 60
2. Giéi han bén kéo, MPa >8
3. B¢ gian dai khi dut, % >350
4. D¢ bién dang du tuong déi khi dat, % | > 30
5. Nhiét d9 bi gion, °C >-15
6. Do bién dang duﬂtuong dbi sau
khi chiu nén 30% th¢ tich ¢ nhiét do <60
70°C £ 1°C (72h), %
7. Su thay doi do dai twong dbi khi
dut, khi 1ao hoa trong khong khi & <40
70°C £ 1°C (168h), %
8. Sy thay d6i thé tich sau khi tac
dong 10% dung giich HCI hoac 05+
H,SO,, hodc xang/dau trong 24h + 1h ’
(623°C £ 1°C), %

Céc chi tiéu va yéu cau dé kiém dinh
vong dém khi lap ghép dau noi duoi ap suat
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thity luc va thoi gian (Chi tiéu kiém dinh 9).

Bdng 2. Chi tiéu va phwong phép thir dé kiém dinh
vong dém khi ldp ghép dau néi.

Vong Piéu kién Yéu ciu
t° lam viéc:
Dau phun —5°C +50°C Pam bao
Ap suit thiy luc 2MPa | 14p ghép
t° lam viéc: ctia dau ndi
—5°C +50°C kin, khong
Pau hat Ap suét thay luc 1o 11 dung
0,3MPa véi d6 chan dich
khong <600mmHg

Yéu cau vé hinh dang bén ngoai cia
vong dém: Mat lam viéc c6 do nham R =
0,2um, khong c6 vét nit, bot va cac tap chat
(Chi tiéu kiém dinh 10).

Kich thuéc vong dém va chd thira theo
mat phan khuén duogc kiém tra béng dung cu do
¢ d6 chinh xéac < 0,01mm; kiém tra 3 1an va léy
két qua trung binh cong (Chi tiéu kiém dinh 11).

Tuong (mg véi cac chi tiéu kiém dinh
trén, bai bdo di tham khao tir cac tiéu chuin
khac lién quan, c6 dé cap dén phuong phéap thu
cho céc chi tiéu.

2.1. Xac dinh dd cirng cao su [5], [10]

Chusn bi m3u (*)

t&m d.cu do

Ghi s8 do tir dong hd do

Bing

Thoi gian 3 giéy

Nang mau dén khi phu tai
duoc nang va gitr trong
3gia

Phuy tai dwoc nang S

Hinh 1. Luu do phwong phdp thit.
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2.2. Xac dinh gi6i han bén kéo, 9 gidn dai khi
dirt, dd bién dang dw twong doi khi dirt [3]

| chuanbimiu() |
Y
| Dit tai vé mac 0" |

!

Tac dong truge ing suat
0.1MPa

v
| Tién hanh kéo
[

Hinh 2. Luu d6 phwong phdp thit.
(*) Chuan bi mau:

Dit mau thir vao thiét bi kéo sao cho
cac dau ciia mau kéo dugc kep dbi xtng, gitp
phan bb dong déu strc cang trén toan bd mit cat
ngang.

2.3. Xdc dinh sy thay déi d§ dai twong ddi

khi dirt, khi 130 hoa trong khong khi ¢ nhiét
do 70°C £ 1°C trong 168h [4], [6], [8]

| Do chigu cao mau thir H, |
* | Do chiéu cao mau thu‘HZ

Blng

|

Théo mau va dé mau 6n
dinh sau 1 gir

D& nguoi &t° = 23°C |

}

Hinh 3. Luu do phwong phdp thit.

| Nén mau thir

!

| Bo chieu cao kni bi nén H, |

!

| Gianhiet heothoigian |«

Thoigian168giv

Blng

2.4. Xac dinh su thay doi thé tich sau Kkhi tac
dong 10% dung dich HCI hoidc H SO, hoac
xing/diu trong 24h + 1h & nhiét d§ 23°C +
1°C [8]

| Chuan bi mau (*) |

v

| Gianhit theo thorigian [

;

Sai Rira mau véi thé tich xa
Thoigian24 + 1k 1500cm?
Bing f

Hinh 4. Luu d6 phicong phdp thir.
(*) Chuan bi mau:

- Ngam mau trudc trong ruou etylic tir
2 dén 3 giay dé loai bo bot khi.

- Vit chira duge d6 day méi truong theo
ty 18 thé tich cia moi truong va mau it nhat 1a
15:1 va khong qué 30:1.

- Mirc méi truong trén mau it nhat phai
1 1cm khi vat chira khong day qua 75%.

- Hop duge day kin va dé thir nghiém &
nhiét do cao, dugc dit trong bo diéu nhiét, duge

lam nong trudce dén nhiét do xac dinh trudce.

2.5. X4c dinh nhiét d¢ gion [4], [6]
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| Chugnbimiu() |

Y

| Phan| }<

Tangt® =véi At = 10°C

| t® = 9, maubijhdy |

\
| Tangt® = véi At = 2°C |

‘ Blng
| Phan| Mau bi pha hay
Sai

Két thic

Hinh 5. Luu d6 phwong phdp thit.
(*) Chuan bi mau:

On dinh mAu 6 nhiét d6 23 + 2°C it nhat
1 gi0, cho dung cu dit mau vao buéng lanh va
gilt & nhiét do thir nghiém it nhat 10 phat. Thir
nghiém ¢ mdi nhiét d6 duoc thuc hién trén bon
mau mdi.

(**) Yéu cau voi ca dap:

- Canh thanh dap s& chuyén dong tuong
dbi voi mau thir doc theo dudng vudng goc voi
bé mit trén ciia miu thir v6i toe do thir tuyén
tinh 14 2 + 0,2m/s khi va dap. Téc do phai duoc
duy tri trong dai nay it nhdt 6mm quéing duong
sau khi va dap.

- Theo kinh nghiém, ning luong can
thiét dé dap it nhat phai la 3 Joules trén mot
mau thi.
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3. PHUONG AN TU PONG HOA

1

* Blng *

Erl) Eed) Ford) [ord) [Eord]

Hinh 6. Luu do vé quy trinh kiém dinh.

Duya theo thong tin dugc tim hiéu &
Phén II, dé kiém dinh vong dém, cac chi tiéu co
thé dugc két hop thanh sau cum twong Gmg véi
cac phuong phap thu:

- Cum 1: Chi tiéu thtr 10, 11.

- Cum 2: Chi tiéu thtr 2, 3, 4, 7.
- Cum 3: Chi ti€u thir 1, 6.

- Cum 4: Chi ti€u thr 5.

- Cum 5: Chi tiéu thur 8.

- Cum 6: Chi tiéu tht 9.

Mot budng gia nhiét s& dugc thiét ké
riéng cho céc tiéu chi co6 thir nhiét.

Viéc chia thanh sau cum va budng gia
nhiét riéng dé kiém dinh ¢ nhimg wu diém va
nhuoc diém nhu sau:

Uu diém:

C6 thé dong thoi kiém dinh nhiéu chi
tiéu cung mot lac.
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Thuan tién cho viéc lép dat va stra chira.
Nhuoc diém:
Chura thé tyr dong héa hoan toan quy trinh.

Bdng 3. Phdn tich kha nang luong hoa/tw dong
hoa cua tieng cum.

Cum Van de

- Chua c6 thong s6 cho 131 vét nut, bot va
1 | cac tap chat.
- C6 thé sur dung camera d€ nhan dién 16i.

2 Céc thong sb c6 thé duoc lwong hoa.

- Can lam r& phuwong nén cho vong dém.
- Céc bude thao tac dé nén vong dém,
do kich thudc, dit vao budng gia nhiét
khong phu hop dé ty dong hoa (Thuc
hién bang phwong phap thi cong don
gian hon so voi phuong an tu dong hoa).
- BJ cing co thé dugc do b@fmg thiét bi
c6 san.

- Can phuong an tu dong héa cho thao
tac doi va c6 dinh mau méi khi mau hién
tai bi pha huy (Vi mdi lugt doi nhiét do
can thao tac voi mau méi).

- Cac thong sd danh gia khuyét tat trén
mau chua dugc luong hoéa, nhung co thé
str dung camera dé phan tich su khac
nhau ctia mau trudc va sau khi thr.

Khong phi hgp dé ty dong hoa.

Céc thong s6 c6 thé duoc lwong hoa.

4. KET LUAN

Bai béo d3 so d6 hoa cac budc trong cac
phép thir cho céc chi tiéu kiém dinh va dong
thoi dé xudt phuong an kha thi dé két hop cac
chi tiéu thanh cic cum nhim téi wu hoa quy
trinh kiém dinh.

Trong twong lai, bai bao s& tiép tuc

nghién clru sau vao viéc thiet ke thiét bi ty dong
hoa cho tirng cum va hé thong dé két noi va
quan ly cac cum.

Loi cam on:

Nghién ctru nay dugc tai trg boi Pai hoc
Quéc gia Thanh phé H6 Chi Minh (PHQG-
HCM) trong khudn kho Dé tai ma s6 TX2024-
20b-01. Chuing t6i xin cam on Phong Thi
nghiém trong diém Piéu khién S6 va K¥ thuat
Hé théng, Truong Pai hoc Bach khoa, PHQG-
HCM d3 hd trg thoi gian, phuong tién va co s
vét chat cho nghién ctru nay. <

Ngay nhan bai: 02/11/2023
Ngay phan bién: 21/11/2023
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NGHIEN Cl’U KHAO SAT PAC TRUNG PONG HOC VA BONG LUC
HOC MOT SO CO' CAU MAY CUA LONG

STUDY ON KINEMATICS AND DYNAMICS OF SOME KINDS OF JIGSAW
MECHANISMS

Nguyén Trin Ping Khoa?, Nguyén Tén Tién"2
'DCSELab, Truong Dai hoc Bach khoa, Pai hoc Quéc gia Thanh phé Hb Chi Minh
Pai hoc Qubc gia Thanh phd HO Chi Minh

TOM TAT

Cuea 1ong 1a mot thiét bi théng dung véi hedi cwa thang phéi hop chuyén déng tinh tién khir
héi ciia lwdi cdt ciing véi chuyén déng di tdi ciia cwa dé cdt cdc loai vt liéu kim logi cling nhuw phi
kim logi. C6 nhiéu co cau ding dé bién chuyén dong quay ciia déng co thanh chuyén dong tinh tién
khir hoi ciia lwdi cwa, nhung phé bién nhat la co cdu sin, co cdu tay quay con triegt, va co cdu cam
thung. Bai bao trinh bay khao sat dac tinh dong hoc va dong luc hoc cua ba co cau trén véi gia thiét
ciing mot cong sudt, cung chuyén vi cia lwdi cua trong mot vong quay dong co, va khoi lwong cdc
co cdu la twong doi nhw nhau. Két qua cho thdy véi ciing mét cong sudt, co cdu tay quay con trieot
cho liee cdt 16m nhat, tiép d6 la co cdu sin va cudi ciing la co cau cam thung. Do do, khi thiét ké cua
Iong, co cdu tay quay con trueot c6 thé xem la lia chon phit hop véi muc dich si dung.

T khoa: Mdy cuea Iong; S6 rang trén 1 inch chiéu dai; Co cdu tay quay — con truot.
ABSTRACT

A reciprocating saw is a common tool with a straight blade that coordinates reciprocating
translational motion of the cutting blade with the forward motion of the saw to cut various types
of materials, both metallic and non-metallic. There are several mechanisms used to convert the
rotary motion of the motor into the reciprocating translational motion of the saw blade, but the most
common ones are the sin mechanism, the slider-crank mechanism, and the barrel cam mechanism.
This article presents a study of the dynamic and kinetic characteristics of these three mechanisms
under the assumption of equal power, the same displacement of the saw blade in one revolution of
the motor, and roughly equal masses of the mechanisms. The results indicate that, with the same
power, the crank-arm slider mechanism provides the highest cutting force, followed by the crank
mechanism and, lastly, the cam mechanism. Therefore, when designing a reciprocating saw, the
crank-arm slider mechanism can be considered a suitable choice for the intended purpose.

Keywords: Jigsaw machine; Teeth per inch; Crank-arm slider mechanism.
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1. TONG QUAN

Cac phuong phap cua: Cua 1ong 1a mot
trong nhimg phuong phap gia cong cat got dé
cit phoi, dung cu cit 1a nhitng ludi dao c6 nhiéu
rang nho. Mdi rang sé& loai bd mot phan nho cia
phoi trén chiéu dai lam viéc cia ring.

Kha nang cong nghé ctia cua: Phuong
phap cua c6 thé dugc sir dung trén nhidu vat
li¢u khac nhau nhu kim loai hodc phi kim loai.
Tuy vao yéu cau, co thé cua duong thang hodc
duodng cong.

Ludi cua: Tuy thudc vao loai cua ma
ludi cua c6 nhiéu loai khac nhau, tuy nhién
trong pham vi nghién ctru cua bai bao nay chi
tim hiéu veé lu’(n cua dung trong may cua long
Nhirng yeu to dé chon ludi cua co thé ké dén:
chan cam, sb rang, loai vat li€u va hinh dang

rang [1], [2].

S6 luong rang (TPI): Sé ring trén mot
inch chiéu dai ludi anh huéng dén téc do va
d6 min cta duong cat. TPI thap, tbc do cit
s¢ nhanh hon nhung thd hon, phu hop dé cat
cac loai gb. Ludi cua dung dé cat kim loai va
nhimg vt liéu ctg khac can s6 TPI cao hon,
tdc d6 cit cham hon nhung duong cit s& min
hon. Thong thuong TPI = 6 + 20: cho gd, vat
liéu mém; 14 + 36: cho kim loai; va > 36:
cho céc vat li€éu dac biét nhu kinh (glass).

Vat liéu ludi cua: Ludi cua dugc ché
tao chii yéu 1a tir hai loai thép: high carbon
steel (HCS) va high speed steel (HSS). Ngoai
ra, con c6 loai Bi-Metal (BiM) két hop tir HCS
va HSS, loai vat liéu Tungsten Carbide (TC) va
Diamond Grid [3].

Bién dang ring: Hinh dang va cach sip
xép cua rang trén ludi cua dong vai trd quan
trong trong toc do cat va chat luong cit. C6 nim
loai rang pho bién duoc chia thanh hai nhom

chinh: “Milled Tooth” va “Ground Tooth” [4].

Milled Tooth: Loai rang nay cun hon
loai ring “Ground Tooth”, khién duong cit s&
tho, tbc do cat nhanh hon. Két cu ring khién
rang bao mon vat liéu tot, phu hop dé cat cac vat
liu day.

Loai rang | Hinh dang Ung dung

Dung dé cua thing,
nhanh, thé qua go,
nhom, kim loai
mau va nhuya.

Milled | ]| — |
Stide | I

Rang cua duoc
sap xép dang luon
- song dung cho céc
vét cua théng, min
trén van dam, van
¢p, nhom, nhya va

thép nhe.

Milled
Wavy

A i’ e R e e e i e

Ground Tooth: Rang cua loai nay dugc
mai st hon giup dudng cwa min, tuy nhién van
toc cwa giam, dong thoi phan rang cua in nhiéu
vao vat liéu khién ludi nhanh mon hon.

Loairiang | Hinh dang ['I’ng dung
Dang rang nay cho
phép cua ca duong

G;(i)lll:d ﬂ C: thang va duong
er—==—=| cong trén vt liéu gb
va mot sO loai nhura.

Rang dang con

duoc xép thang

Ground hang gitp dudng

.
W Q cua chinh xac, sach.

Taper cr—r—r—r | (¢ thé 4p dung cho
duong cua thang va
cong.
Hudng cua rang
Ground | - bi ngugc. Dung

Reverse |H e cho cua van ép,
———| melamine va cac vit

liéu gion.
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Chiéu sdu cat: Cac loai may cua phd
bién trén thi truong co thé c6 cac chidu sdu cit
khéac nhau dbi véi cac vat lieu khac nhau. Go:
thong thudng cé thé cat gd voi do sau tir 40 +
150; Kim loai mau: may cua long thuong co
chiéu sau cit tir 10 + 40; Thép nhe: chiéu sau
cit ciia may cua 1ong giam di dang ké vi thép
c6 do bén cimg hon nhiéu so voi gd hodc kim
loai mau, roi vao tam 5 + 15. Can luu ¥ ring
kha ning cit ciia may cua 16ng khong nhiing
phu thude vao vat liéu c6 thé cat, ma phu thude
vao cong suat dong co.

Kha ning cit: Kha ning cit ciia may
cua 10ng phu thudc vao cac yéu td: cong suat
dong co (hodc dién ap dong co), do dich dao va
tde do cit.

Cong suat: thong thuong cong suit cua
may cua long khoang 400W + 900W.

D¢ dich dao: khoang céch tdi da cua
ludi dao khi dich chuyén 1én-xudng khi cit,
thong thuong 18 + 26.

Toc do cat: thong thuong téc do cit
ctia ludi cua duoc tinh bang s6 1an ludi cwa 1én
hodc xubng/phit (spm), may cua 1ong thudong
c6 tde do cat bang 500 + 3500spm. Tc do cao
(> 2000spm) s& anh huong khi cit cac vat ligu
nhu nhyua, kim loai do sinh nhiét lam bién dang
nén khi cit cac vat liéu trén s& dung tdc do thép
hon. Thong thuong, toc do cat sé dugc chon
dua theo kinh nghiém [5].

* Nguyén ly chuyén dong ciia may cwa:

C6 nhiéu co céu dung dé bién chuyén
dong quay ctia dong co thanh chuyén dong tinh
tién khir hoi ctia ludi cua, nhung phd bién nhat
1a co cdu sin, co cdu tay quay con trugt, va co
cAu cam thung.
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Co cau sin:

Patent US4628606

Hinh 1. Co cau sin

Uu diém: Co céu sin c6 luc cit cao
nhd vao gia toc 16n. Su chuyén ddi truc tiép tir
chuyén dong quay sang chuyén dong tinh tién
tang hiéu suit cia may. Két cdu don gian.

Nhuoc diém: Tinh mai mon cao do cé
ma sat gitra 0 1an va ranh, lyc tiép xuc cao.

Co céu tay quay con truot:

Patent US20210107076

Hinh 2. Co cdu tay quay con trueot
Uu diém: Co ciu tay quay con trugt
khong c6 nhiéu khau, khép nén hi¢u suat cao.

Két cau don gian.

Nhuoc diém: Gia toc ctia co cau khong

cao bang co cau sin.
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Co cau cam thung:

A
7.2 =22 %/0)

Patent US20210107076

Hinh 3. Co cdu cam thing

Uu diém: Ban than cam thung 13 mot
banh da, do d6 moé-men quan tinh cia co ciu
cao, dan dén luc cét cao hon. Co cdu cam c¢6
thiét ké gon, chac chan.

Nhuoc diém: Ma sat gitta con lan va
cam dan dén mai mon, qud trinh san xuat cam
phtc tap.

2. PHAN TiCH PONG HQC VA PONG
LUC HQC

Phéan tich dong hoc:

Co cau sin

Cho: A(x,;y,); 1 @
Phén tich chuyén vi:

a=[xa ya 0 p=1[xpg yg 0J;

B=[x3 y3 0@, =[0 0 ¢];
o =[0 0 o]

Chuyén vi diém B(x,; yy):

XxXp = x4 + lyp sin @,
¥g = Ya + lapcos o,

Vi tri khau 3 (Iudi cua):
X3 — .xA
= (yg —ya) + [lgp— (xf — x2
Y3 Yp — Va BD B A

Phan tich van tde:

Van téc diém A(x RN
v,=[0 0 0]

Van toc toc diém B(x,; yp):
T_?)B = T})A + C!_J)l X‘FBA
= [~(vp —ya)w: (xp —x4)w; 0]
Khau 3 tinh tién theo phuong y:

v3=[0 (xp—x4)w; 0]

Phén tich gia tdc:

Gia tdc khau 1:
;=0 0 0];a;=[0 0 0]

Gia tc diém B(x,; yp):

&B :&A—I-C_fl XFBA‘l‘(A_))]_X(C!_)’l XFBA)

= —[(xg — xa)wf Vg — ya)wi 0]
Khau 3 tinh tién theo phuong y:
d3 =[0 —(yp —ya)wi O]

Co céu tay quay con trugt:

Cho: A(x,; y,)s L L 0,
Phén tich chuyén vi:

Ta=[x4a ya O %3=[xg yp O]

e =[xc Yy 0; 91 =00 0 ¢];

v, =00 0 0]
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Vi tri diém B(x;; yy):

X, =X, lAB sin, |
Yp = Ya T Ly cos,,

Vi tri diem C(x; y,):

X = Xy

Ye = Vs — Ya) +Jl§c_ (xg_xj

Phan tich vén tdc:

Vin toc diém B(x,; yy):

Up = Vg + @y XTga = [—(vp —Ya)wy (xp —x)w; 0]
Van toc diém C(x; y.):

I R A GO A |

Ve =Vp + Wy X¥ep = | (xp —xx)w; + (x¢ — xp)w,

0
Khau 3 di chuyén theo phuong y nén:

—(yp —ya)wy — (y¢ —yplw, =0
Suy ra:
_ —(Vp —ya) X @y
? Yc — VB

!

0
Ve = |(xp — x0)wq + (x¢ — xB)CUZN
0

Phén tich gia tdc:

Gia toc diém B(x,; yp):

dg =y + & X7y + &y X (@ X Tga) = | (v — ya)w?

—(xp — XA)wf]
0
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Gia tc diém Cxe Yo

&C:§B+&2XFCB+52X(52XFCB)

Khau 3 di chuyén theo phuong y:

—(xp — XA)CU% — (e —ypla; — (x¢ — XB)CUEZ! =0

Tir d6, gia toc goc khau 2 1a:

(xg — x4)w? + (xc — xp) w2
Yc — VB
Gia téc diém Cxes Yo

dy = —

i- =[0 a 0],

véiag = —(vg —ya)of + (xc — xp)a, — (yg — ya) w3

Co cau cam thung:

bé thlet ké cam cho may cua long,
chuyén vi ciia can nén duoc t61 wu cho viée cit,
tic khong c6 thoi gian can dung yén khi cam
quay, luc cat duoc tao ra nén 13 cao nhat, tirc
gia tdc cla can nen 1a 16n nhit. C6 nhiéu loai
chuyen vi cua can, chon loai chuyen vi full rise
and full return simple harmonic motion vi cd
gia tc 16n nhat. Dé tinh chuyén vi, van tdc va
gia tbc, ta dung cac phuong trinh chuyén dong
cua full rise and full return simple harmonic
motion [7].

Phéan tich dong luc hoc:

Ky hiéu:
p’i = {;’i + F}i = mig— mi&i
MGi = _IGL&I.

Vo1, g Hang s6 trong lyc; 1, M6-men
quan tinh khéu i;e: Gia toc goc khau i ? Luc
can khi cat. Ap dung nguyén ly cong do:

ﬁcba_jl + EI"‘_{’GI:Q_J’I: + Eﬁpiﬁsi + F’CT})S = 0

&
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Co cau sin:

ﬁcba_jl + p’lﬁGl + I_:;ZT})GZ + p’ST})Gg + ﬁc'l'}’g = 0

Co céu tay quay con trugt:

My @y + Mg, @, + Mg, @, + Pyiig, + Py, + Pyiog, + Feiig =0

Co cau cam thung:
MCBO_J’]_ + Pz‘f_}Gz + Fc'f_}z = 0

3. KET QUA MO PHONG

Gia str ba co ciu trén déu co cing mot
chuyén vi (do dich dao), tbe do gbc khau dan
nhu nhau, cung mét lyc can khi cat nhu nhau va
khdi lugng twong ddi giéng nhau, sir dung phan
mém Matlab dé md phong nhitng phan tich &
Phan II.

Véi toe do cat 1a 2400spm, d6 dich dao
20mm (may cua 1ong Ingco mau CJSLIS501)
va lyc cdt 1a F = 207N [8], ta c6 két qud nhu
sau:

Van tée lwdi cwa

sin

RN ~—~~ Tayquay controt
1 v X Cam Thing
7/
// \
/ “\
r \
N
2 |/
€ of
s 0 i
/
N /
\ /
R \ /

0 50 100 150 200 250 300 350
phi, o

Gia téc lw&i cwa

sin
150 — “ 7 Tayquaycontuot
/ Cam Thing
i/ N\

a,mis?

50 /

-100) //
Vi N

-150

-200
0 50 100 150 200 250 300 350

phi, do

Hinh 4. P6 thi dong hoc

Momen céan bang
: : T

25
Sin
— == Tayquay contruot
Cam Thing
€
z
c
17}
£
S
=
-
05 . . . . . . .
0 50 100 150 200 250 300 350

phi, do

Hinh 5. D6 thi dong luc hoc

Trong truong hop cung modt mod-men
dong co (6 day chon 1a 2Nm), thi luc cit duoc
tao ra:

x 10* Lwc cat cua lwei cwa
: : ; : :

Sin
Tay quay con trugt
Cam Thing

0.8 e

0.6

1| J

Lwc cét, N
o
\
|
|
|
I
I
i
|
i
|
|
H

-0.2rf
-04f
-06r

-0.81

0 50 100 150 200 250 300 350
phi, do

Hinh 5. Dé thi lyc cdt

Trong ca ba co ciu, co thé thdy co ciu
sin va tay quay con truot cho gia toc ludi cua
16n nhat, tuy vy mo-men can bang ctia co cau
tay quay con truot lai 16n hon hai co cdu con
lai. Néu st dung cung mgt mé-men dong co,
co cau tay quay con trugt cho luc cit 1on nhat,
tiép d6 1a co cau sin va cudi cing 14 co cAu cam
thing. Vi vdy, co cu sin va co cdu tay quay
con truot co thé xem 1a lya chon tot khi thiét
ké may cua 16ng (luc cét cao hon va gia cong
dé dang hon co céu cam thung). Co cau cam
thung do thiét ké gon nhe va chic chan, c6 thé
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dugc dung dé gan 1én thiét bi c6 chuyén dong
quay khéc dé tao thanh chuyén dong tinh tién
(vi du co thé gan 1én may khoan dé tao thanh
may cua).

4. KET LUAN

Bai bao khao sat dac tinh may cua 1ong
(voi1 cac co cau khac nhau tay quay — con
trugt, co ciu sin, co cdu cam thung) vol gia
thiét cung mot cong suat cung chuyen vi cua
ludi cua trong mot vong quay dong co, va khoi
luong cac co cau la tuong ddi nhu nhau. Két
qua md phong cho thiy co ciu tay quay con
truot cho luc cit 16n nhat, tiép d6 1a co céu sin
va cubi ciing 14 co cdu cam thung. Két qua nay
6 thé dugce st dung cho bai toan thiét ké cua
1ong.
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XU THE CUA O TO KHONG SU’ DUNG NHIEN LIEU
TRUYEN THONG

TREND OF CARS NOT USING TRADITIONAL FUEL

Lé Thuong Hién, Té Ngoc Thién, Lé Ha An, Hoang Vin Luc
Truong Pai hoc Dién luc

TOM TAT

Bai bdo trinh bay tong quan cdc nghién ciru ndy c6 muc tiéu givp giam tac dong ciia 6 6 lén
maoi truong, giam thiéu nhu cau sir dung nhién liéu va cai thién hiéu sudt, an toan va tinh tién nghi
clia cdc logi xe khong diing nhién liéu truyén thong. Cdc xu huéng nay dang tao ra mét sw bién doi
ddng ké trong nganh céng nghiép 6 16 va dang déng gép vao viéc giam tic dong ciia 6 16 doi véi
moi truong va cdi thién tinh tiét kiém nhién liéu, an toan va tién nghi cho nguoi sur dung.

Viéc sir dung 6 t6 khong ding nhién liéu truyén thong doi héi sw thay déi cd trong dao tao,
nghién ciru va san xudt. Ca ba van dé can song hanh va hé tro lan nhau cing véi chinh sach chung
vé nang liwong ciia moi quéc gia va toan thé gidi. Piéu nay tao co sé cho cdc don vi dd va dang ddo
tao nganh 6 16 néi riéng va co khi néi chung can linh hoat va dap iing dwoc nhanh nhat thay doi
trong thuec tién.

T khéa: Nhién liéu; Truyén thong.
ABSTRACT

In this paper, an overview of these studies with the goal of helping to reduce the impact of
cars on the environment, reduce fuel demand and improve the performance, safety and comfort
of non-motorized vehicles traditional fuel is presented. These trends are creating a significant
transformation in the automotive industry and are contributing to reducing the impact of cars on
the environment and improving fuel economy, safety and comfort for user.

Using cars that do not use traditional fuel requires changes in training, research and
production. All three issues need to go hand in hand and support each other along with the common
energy policy of each country and the whole world. This creates a basis for units that have been
training the automobile industry in particular and mechanical engineering in general to be flexible
and respond quickly to changes in practice.

Keywords: Fuel; Traditional.
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1. MO PAU

Xu huéng 6 to6 khong str dung nhién
lidu truyén thong di tro thanh mot phan quan
trong cﬁa nganh cong nghiép 0 t6 trong nhfrng
nam gan day [1-2]. Diéu nay Xuat phat tir nhiéu
yéu tb, bao gom quan ngai vé bién ddi khi hau,
dap g yéu cau vé hiéu suat va tiét kiém nhién
lidu, Va phat trién cac cong nghé méi. Tong
quan vé cac xu hudéng chinh lién quan dén 6
tQ khong str dung nhién lidu truyén thong bao
gom:

Xe dién: Nghién ctru vé pin, dién tir va
phan mém dé cai thién hi¢u suat va pham vi cua
xe dién.

Xe dung pin nhién liéu FCV — Fuel Cell
Vehicle hay FCEV — Fuel Cell Electric Vehicle:
Nghién ctru vé viéc st dung hydrogen hoic
nhién li¢u khac (vi du: nhién liéu metan) dé
tao ndng luong cho xe dién hodc xe nhién li¢u
khac.

Xe khong nguoi lai: Nghién ciu veé
cong ngh¢ tu 14i va tri tu€ nhan tao dé phat trién
xe khong nguoi 141, giup tang tinh an toan va
hiéu suat cia giao thong dudng bo.

Xe Hybrid: Xe két hop ca dién nang va
nhién liéu bo sung, nhu pin nhién liéu methanol
hoac nhién liéu khi (CNG), dé tao ra xe hoat
dong sach hon.

Vit liéu nhe: Str dung cac vat li¢u nhe
nhu soi carbon va hgp kim nhom dé giam trong
lugng cua xe 6 to, giup tang hi€u suat nhién
ligu.

Hé théng luu trit ning lugng: Nghién
ctru vé pin, dc quy va cac hé théng luu trir ning
luong tién tién dé cai thién hiéu suit va thoi
gian sac cua xe dién.
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Hé théng sac va ha tang: Nghién ciru
vé phat trién hé théng sac nhanh va ha téng sac
dé hd tro xe dién va cac loai xe khong st dung
nhién liéu truyén thong.

Nghién ciru lién quan dén phan phdi
nang luong: Nghién clru vé cach luu tri¥,
chuyén d6i va phan phdi ning luong sach cho 6
to khong st dung nhién liéu truyén thong, bao
gdém ca hé théng sac cong cong va ludi dién
thong minh.

Quan ly thong tin va dir heu xe: Nghién
ctru vé hé thong thong tin, két ndi internet, va
quan 1y dit liéu dé t6i vu hoa van hanh va bao
tri xe khong sir dung nhién liéu truyén théng.

Cac hudng nghién clru mang tinh tich
hop hoac riéng ré cho phép tao ra cac dang 6 to
khéc nhau.

2. CAC HUONG NGHIEN CcUU CHINH
2.1. Xe dién (EV)

Nghién cuu vé 0 to dién 1a mot linh vuc
rong 16n va da dang, lién quan dén nhiéu khia
canh khac nhau ctia cong nghé¢, hiéu sut va tinh
tién ich. Cac dang chinh cua xe dién bao gdbm [1,
3]. Doanh s6 xe dién toan cau hinh 1 [1].

Phat trién pin va dc quy: Nghién ctlru
lién quan dén cong nghé pin va ic quy dé cai
thién hiéu suit, tudi tho va kha nang luu trir
ning lugng ciia 6 to dién. Bao gdm nghién
ctru vé cac loai pin moi, cai thién kha nang sac
nhanh va t6i uvu héa quy trinh sac lai.

Hiéu suat va toi vu hoéa hé thong dién
nang: Nghién ciru vé t6i uvu hoa hé théng dién
nang ctia 6 to dién, bao gdm dong co, hé théng
truyén dong va bo diéu khién, dé cai thién hiéu

suat va tiét kiém nang luong.
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Heé théng quan 1y ning lugng: Phat trién
cac hé théng quan 1y ning luong thong minh
dé tbi wu hoa viéce sir dung nang lugng trong 6
td6 dién, bao gém viéc du doan pham vi va tuy
chinh dya trén diéu kién giao thong va dia hinh.

1600 000 2021 n2022 = 2023

1400 000

1200 000

1000000
800000
600000
400000
200000
0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hinh 1. Doanh so xe dién toan cau

Tuong tac xe hoi véi ludi dién thong
minh: Nghién ctru vé cach cac 6 t6 dién c6 thé
tuong tac voi ludi dién thong minh dé tdi vu
hoa sac va giam tai ludi trong thoi gian cao
diém.

Vat liéu nhe va ciu trac xe hoi: Sir dung
vat liéu nhe nhu sgi carbon va hop kim nhom
dé giam trong luong cia xe hoi va ting hiéu
suat nhién liéu.

Séang tao trong thiét ké xe hoi: Nghién
ctru vé thiét ké xe hoi sang tao dé tdi uu hoa
tinh nang va tién nghi, bao gém cai thién kha
nang thong gio, téi wu hoa khong gian nodi that
va cai thién kha nang aerodinamic.

Hé thong an toan va ty 1ai: Nghién ctru
vé cong nghé tr 14i va hé thong an toan dé dam
bao réng 0 t0 dién la an toan va tién ich cho
nguoi lai va hanh khach.

Ha tang sac: Nghién ctru vé phat trién
ha téng sac, bao gém hé théng sac nhanh va
co so ha tang sac trén dudng phd va cac diém
dung.

Su ti€p can doi voi xe dién: Nghién ctu
vé cach tao ra md hinh kinh doanh va gia ca

hop ly dé tao su tiép can va st dung xe di¢n dé
dang hon cho moi nguoi.

2.2. Xe dung Pin nhién li¢u [2, 3]

Céc nghién ctru vé xe dung nhién liéu
(Fuel Cell Vehicle — FCV) tap trung vao phat
trién va tdi uu hoa cong nghé nhién li€u cd, dac
biét 1a hydrogen, dé sir dung trong 6 6.

Phat trién hé thong nhién liéu: Nghién
ciu vé cach tao ra, luu trit va phan phdi
hydrogen mét cach hiéu qua va an toan dé st
dung trong cac FCV.

Hé théng truyén dong: Nghién ctru vé
cach ti wu hoa hé thong truyén dong cua FCV,
bao gdm cac loai dong co va hé thong truyén
dong dé cai thién hiéu suét va hiéu qua nhién ligu.

Hé théng luu trir hydrogen: Nghién ctru
v€ cach luu trlr hydrogen mot cich an toan va
hiéu qua trong cac binh chtra hodc ac-quy.

Hiéu suat va tich hop ning luong:
Nghién ctru vé cach tdi wu hoa hiéu suit tong
thé cia FCV va tich hop cac hé thong dé tao ra
va st dung nang lugng hiéu qua.

An toan: Nghién ctru vé cac yéu td lién
quan dén an toan trong viéc san xuat, van hanh
va bao dudng FCV, bao gdm an toan nhién li¢u
¢ va xir 1y su cd.

Heé thong nap nhanh: Phat trién hé thong
nap nhanh dé 1am cho viéc nap hydrogen trg
nén nhanh chdéng va tién loi hon.

Lugc do phat trién va dau tu: Nghién
ctru vé céc chinh sach cong cong va ké hoach
dau tu d¢ thuc day su phat trién va st dung
FCV.
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Ung dung va phan phdi d6 thi: Nghién
ctru vé cach tich hop FCV vao ha tang giao
thong va ha tang nhién ligu co trong cac do thi.
Giam gia thanh: Nghién ctru vé cach giam gia
thanh san xuat FCV dé 1am cho chung trd nén
canh tranh véi xe hoi truyén théng.

Nghién ctru vé FCV nham giai quyét
mot sb thach thirc quan trong, bao gdm véan dé
vé luu trir va phan phdi hydrogen, hiéu suat va
hiéu qué nhién liu, an toan va tich hop nang
luong, dé lam cho FCV trd thanh mot phuong
tién giao thong sach va bén viing.

2.3. Xe tu l4i [5]

Cac huéng nghién ciru vé xe khong
nguoi lai (Autonomous Vehicles — AVs) 1a mot
linh vuc déy trién vong va phuec tap, dugc dau
tu manh mé boi nhiéu cong ty cong nghé va to
chtrc nghién cuu.

Hé thdng cam bién va thi giac mdy tinh:
Phat trién va cai thién cac hé théng cam bién
(LIDAR, radar, camera, ultrasonic) va cong
nghé thi giac may tinh dé xe c6 kha ning phat
hién va hiéu méi truong xung quanh.

Hé thong quyét dinh va du doan: Nghién
ctru vé cach xe ty 1ai c6 thé phan tich dir liéu tir
cam bién, dy doan hanh vi ciia nguoi tham gia
giao thong va ra quyét dinh an toan va hiéu qua.

Tu dong hoa hoat dong giao thong:
Nghién ciru vé cach xe khong nguoi i twong
tac voi nhau va véi hé thong giao thong thong
qua giao tiép V2V (Vehicle-to-Vehicle) va V2I
(Vehicle-to-Infrastructure), dé tdi uu hoa ludng
giao thong va ddm bao an toan.

An toan va bao mat: Nghién cuu ve
cach bao dam an toan va bao mat cia hé thong
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va dir li€u cia xe khong nguoi 1ai khoi cac nguy
co nhu tdn cong mang.

Tich hop va hdi tu cong nghé: Nghién
clru vé cach tich hop cong nghé tir 1ai vao xe
hoi hién tai va phat trién mot hé théng hoan
chinh.

Phan loai va quy tic phap luat: Nghién
ctru vé quy tic phap lut va phan loai xe khong
nguoi 1ai, cling nhu cach xay dung chinh sach
va quy dinh dé dam bao an toan va hop phap.

St dung va chap nhan ngudi dung:
Nghién ctru vé tu duy, su chap nhan va ky vong
ctia ngudi ding dbi v6i xe khong ngudi 1ai va
cach thiét ké giao dién ngudi dung.

Ung dung va nganh coéng nghiép:
Nghién ctiru vé cach 4p dung cong nghé xe
khong nguoi lai vao cac nganh cong nghi¢p
khac nhau, bao gdm giao thong hang hai, nong
nghi¢p, van tai hang hoda va dich vu giao hang.

Kha nang phuc hoi va khic phuc sy c6:
Nghién ctru vé cach xe tu 1ai c6 thé xtr 1y céac
tinh huéng khan cp va dam bao kha ning phuc
hoi sau su cb hoic 13i.

Hinh thai hoa va thiét ké ha ting: Nghién
ctru vé cach xay dung va duy tri ha ting dudng
di dé hd trg xe khong nguoi 14i, bao gom ca hé
thong dudng thong minh va bién bao giao thong.

Nhitng nghién clru nay giup céi thién
hiéu sudt va an toan cta xe khong ngudi 14i,
dong thoi dinh hinh twong lai ciia nganh cong
nghiép 0 t6 va giao thong.

2.4. Xe Hybrid [1-4]

Xe hybrid 1a loai xe su dung ca hai

&
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ngudn ning lugng, thu:ong 1a dong co dbt trong
va dong co dién, dé cai thién hiéu suat va tiét
kiém nhién li¢u.

Phét trién cong nghé pin va ic quy:
Nghlen ctru va phat trién cong nghé pin va dc
quy dé cai thién hiéu suét va thoi gian sac cua
dong co dién trong xe hybrid.

Tich hop dong co dién va dong co dét
trong: Nghién ctru vé cach tdi wu hoa tich hop
giita dong co dién va dong co ddt trong dé dam
bao hi¢u suat tot nhat va tiét kiém nhién lidu.

Hé théng luu trit nang lugng: Nghién
ctru vé cac hé thong luu trit nang lugng tién tién
dé cai thién kha nang tai str dung nang luong va
t0i uru hoa hidu suat.

Hé thong sac: Phat trién hé théng sac
nhanh va hiéu qua cho dong co dién trong xe
hybrid dé giam thoi gian sac lai va tang sy tién loi.

H¢ thong quan 1y thong tin va dir lidu
xe: Nghién ctru vé cach toi wu hoa hé thong
quan 1y thong tin va dir liéu dé cai thién hiéu
sudt va tiét kiém nhién liéu cua xe hybrid.

Hé théng truyén dong: Nghién ctru vé
cach t6i wu hoa hé thong truyén dong cua xe
hybrid dé dam bao hiéu sut t6t nhat va giam
ti€u thu nhién li¢u.

Str dung nhién liéu thay thé: Nghién
ctru vé cach sir dung nhién lidu thay thé, nhu
ethanol, methanol hodc nhién liéu khi, dé cai
thién tinh than thién v&i moi truong va gidm tac
dong khi nha kinh.

Hé théng an toan va ty lai: Nghién ctu

ve cach tich hop cong nghé an toan va ty 1ai vao
xe hybrid dé€ cai thién an toan va tién ich.

Tu dong hda hoat dong giao thong:
Nghién ctru vé cach tich hop xe hybrid vao hé
thong giao thong ty dong hoa va tbi uu hoa giao
thong do thi.

Tich hop va hoi tu cong nghé¢: Nghién
ctru vé cach tich hop cong nghé ty 14i, dién tur
va nang luong tai tao vao xe hybrid dé cai thién
hi¢u suat va tiét kiém nhién li¢u.

Nhing nghién ctru ndy nham muc tiéu
cai thién hiéu suat va tinh tién ich ctia xe hybrid,
gitp giam tiéu thy nhién li¢u va tdc dong moi
truong.

2.5. Vat liéu [6]

Nghién ctru vé vat liéu nhe trong nganh
cong nghi¢p 6 td6 dang ngay cang quan trong,
boi vi giam trong luong ciia xe hoi co thé cai
thién hiéu suit nhién liéu, giam tac dong moi
truong va tang hiéu suat lai xe.

Aluminum (Nhom): Nhom la mot trong
nhimg vat liu nhe phd bién dugc sir dung
trong nganh cong nghiép 6 t6. Nghién clru xoay
quanh phat trién va cai tién cac hop kim nhom
va k¥ thuat gia cong dé giam trong lugng va
tang tinh bén cho cac bd phén 6 to.

Carbon Fiber (S¢1 Carbon): Sgi carbon
la mot vat li¢u si€u nhe va cing. Nghién ctru
lién quan dén cach sir dung soi carbon dé tao ra
cac bo phan xe hoi nhe hon va manh mé hon, vi
du nhu than xe va by khung.

Composite Materials (Vat li¢u ghép):
Vit liéu ghép két hop cac loai vat liéu khac
nhau dé tao ra su két hop t6i wu cua tinh cht
vat ly. Cac nghién clru xoay quanh cach sur
dung cac loai composite dé giam trong luong
va tang do bén cua xe hoi.
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Magnesium (Ma-gi€): Ma-gié la mot
kim loai nhe va c6 tiém ning str dung trong cac
b6 phan khong quan trong nhu banh xe va cau
tric bén ngoai dé giam trong luong.

Ti Alloy (Hop kim Titan): Hgp kim titan
c¢6 kha niang chéng dn mon va nhe, c6 thé duoc
su dung trong cac b phan nhu 6ng xa va phu
ting may dé giam trong luong.

Polymers and Plastics (Polyme va
Nhya): Polyme va nhwa nhe c6 thé duoc sir
dung trong cac bd phan nhu bang diéu khién va
vo ngoai dé giam trong lugng va tao ra cac bd
phan c6 tinh ning co hoc tdt.

Nanostructured Materials (Vat liéu co
ciu tric nano): Str dung cong nghé nano dé cai
thién tinh chét vt 1y cta céc vat liéu khac nhu
thép va nhom dé tao ra cac san pham nhe hon
va ctirng hon.

Biomaterials (Vat liéu sinh hoc): Su
dung vat liéu co ngué)n géc tr thién nhién,
chang han nhu soi gai dau hoic gd, dé thay thé
cac vat liéu truyén théng trong mot s6 bd phan
0 t0 va giam trong luong.

Céc k¥ thuat gia cong tién tién: Nghién
ctru vé& cach sir dung k¥ thuat gia cong hién
dai, chéng han nhu chén hinh, dé tao ra cac san
pham nhe va chinh xéc.

Cac nghién ctru vé& vat liéu cho phép
giam bdt tai trong khong can thiét cling nhu
tang do an toan, do bén cho xe.

2.6. Luu trir nang lwong [1-4]
Nghién ctru vé hé théng luu trir nang

luong cho 6 to tap trung vao phat trién va cai
thién cac cong nghé luu trir nang lugng, dac
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biét 1a pin va dc-quy, dé cung cip ning luong
cho dong co dién va cac thiét bi dién tir trén xe.
Phat trién cong nghé pin: Nghién ctru vé cach
cai thién hiéu suat va tudi tho cua pin xe dién.
Diéu nay bao gém phat trién cac loai pin mdi,
cai thién mat d¢ ning luong va tdi uu hoa viée
quan 1y nhiét d6 dé giam tinh trang mat dién.

Ac quy lithium-ion: Nghién ctru vé
phat trién ic quy lithium-ion dé cai thién strc
chira, higu suat va tudi tho. Cac nghién ciru nay
thuong tap trung vao viéc sir dung cac loai vat
liéu an toan va tiét kiém nang luong.

Pin nhién li¢u (Fuel Cell): Nghién cuu
vé cach phat trién hé thong luu trir hydrogen an
toan va hiéu qua dé sir dung trong xe dién nhién
liéu (Fuel Cell Vehicle — FCV).

Hé théng quan 1y nang luong: Phét trién
cac hé thong quan Iy ning luong théng minh dé
t6i uu hoa str dung ning luong trong hé thong
luu trit va phan phéi ning luong dén cac thiét bi
trén xe.

Hé thong sac nhanh: Nghién ctru vé cach
phat trién h¢ thong sac nhanh dé giam thoi gian
sac lai xe va tao sy tién 1gi cho nguoi st dung.

Ning luong tai sir dung va hé thong tai
str dung nhién liéu: Nghién ctru vé cach sir dung
nang lugng tai st dung tir phanh va hé thong tai
str dung nhién liéu dé cai thién hiéu suat va tiét
kiém nang luong.

An toan va bao dudng: Nghién ctru vé
cach dam bdo an toan trong viéc quan ly nang

luong va bao dudng hé thong luu trit ning
luong dé dam bdo tinh tin cdy va an toan cua xe.

Str dung nang lugng tai sir dung: Nghién
cuu vé cach sir dung nang lugng tai s dung tu
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cac nguon nang luong tai tao, chang han nhu
nang lugng mat troi va gid, dé sac lai hé thong
luu trlr nang lugng cua xe.

Cac nghién ctru nay giap cai thi¢n hi¢u
suat va tinh nang cho xe.

2.7. H¢ thong sac [1-4]

Cac nghién ctru vé hé thong sac cho 6
t6 tap trung vao phat trién va cai thién cac cong
nghé sac 6 to dé gitip xe dién nap ning luong
mot cach hi¢u qua va ti¢n loi. Dudi day la mot
s6 chu dé nghién ctru quan trong lién quan dén
hé thong sac cho 6 t6:

Sac nhanh: Nghién ctru vé& cach phat
trién hé thong sac nhanh dé giam thoi gian sac
lai xe va tao sy tién lgi cho nguoi s dung.
Céc tiéu chuan nhy CCS (Combined Charging
System) va CHAdeMO dang dugc phat trién dé
hd tro sac nhanh.

Ha tang sac: Nghién ctru vé cach phat
trién ha tang sac, bao gdm viéc xdy dung co s¢
ha tang cong cong va cach tich hop sac trong
cac d6 thi va khu dan cu. Diéu nay bao gom ca
viéc cai thién tién ich va tao diéu kién cho sac &
noi lam vi¢c va cac khu vuc cong cong khac.

Tram sac khong day: Nghién ctru vé
cach phat trién cong nghé sac khong day dé xe
c6 thé nap niang luong ma khong can két ndi
day. Cac tiéu chuan nhu Qi va SAE J2954 dang
dugc phat trién dé hd trg sac khong day.

Sac tir ngudn ning luong tai st dung:
Nghién ctru vé cach sir dung ning lugng tai sir
dung tir ngudén nhu ning lwong mit troi hodc
gi6 dé sac lai xe, gitip giam tic dong moi truong
va chi phi nang luong.

Tich hop hé thong sac thong minh:
Nghién ctru vé cach tich hop hé thdng sac thong
minh dé quan 1y tai nguyén nang luong mot
cach hi¢u qua, quan ly dinh tai va giup giam
chi phi sac dién.

Sac trong nha: Nghién ctru vé cach tich
hop hé¢ thong sac trong nha dé cung cap su tién
lgi cho nguoi sir dung xe dién tai nha.

Sac trong hé théng giao thong tu dong:
Nghién ctru vé cach tich hgp hé thong sac trong
hé théng giao thong tu dong hoa, cho phép xe
tu dong sac lai khi can.

Phat trién dac-quy: Nghién ctru vé cach
cai thién hiu suat va tudi tho cua ac-quy dé sac
lai mot cach hi€u qua va bén ving.

Tuong tic ngudi-may: Nghién ctru vé
cach tao ra giao dién nguoi dung thong minh dé
quan ly qua trinh sac va thong tin vé sac.

Céc nghién ctru nay nham muc tiéu cai
thién hi€u suat va tién ich cia h¢ thong sac cho
0 t6 dién.

2.8. H¢ thong phén phdi ning hrong [1, 3, 5, 7]

Céc nghién ctru lién quan dén phan phodi
nang luong cho 6 t6 tap trung vao cach cung
cap nang luong cho cac phuong tién di chuyén,
dac biét 1a xe dién, mdt cach hi¢u qua, an toan
va bén viing.

Ha ting sac cong cong: Nghién ciu
vé cach xay dung va quan Iy ha tang sac cong
cong dé dam bao tién ich va tién lgi cho nguoi
su dung xe dién. Piéu nay bao gém ca viéc dat
chd, quan 1y tram sac va tich hop v6i h¢ thong
giao thong tu dong.
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Hé thdng giao thong tu dong: Nghién
ctru vé cach tich hop xe dién vao hé théng giao
thong tu dong, bao gém cé co ché giao tiép xe-
to (V2G) va tuong tac voi ha tang thong minh
de t6i uu hoa viée st dung niang luong va giam
tac nghén giao thong.

Hé thng quan 1y nang lugng: Phét trién
cac hé théng quan 1y ning lwong thong minh dé
t6i uu hoa str dung nang luong, quan ly dinh tai
va cung cdp du bao vé nhu cau ning luong.

Phat trién ha ting sac dong: Nghién ctru
vé cach xdy dung va quan 1y ha tang sac dong,
bao gém cac hé thong sac khong dy va sac
nang lugng tai st dung tir phanh regenerative.

Nang luong tai st dung va nang luong
tai st dung nhién lidu: Nghién ctru vé cach sir
dung ning luong tai s dung tir ngudn nhu
ndng lugng mat troi, gid va tir cdc qua trinh tai
st dung nhién li¢u.

Tich hop va ti uu hoa diém sac: Nghién
ctru vé cach t6i uru héa vi tri va tich hop clia cac
diém sac trong cac d6 thi va khu dan cu dé dam
bao su ti€n loi cho nguoi st dung.

Chinh sach va quy dinh: Nghién ctru
vé cach xdy dung chinh sach va quy dinh lién
quan den phan phbi nang luong cho xe dién,
bao gom ca céac tiéu chuan sac va tiéu chuan
giao tiép xe-to.

Tuong tic ngudi-may: Nghién ctru vé
cach tao ra giao dién nguodi dung thong minh dé
quan ly qua trinh sac va thong tin vé sac.

Céc nghién clru nay gitp tao ra mot hat
nén co so ha téng hé tro cho xe dién va dam bao
rang phan phdi ning lugng cho cc phuong tién
di chuyén duoc thuc hién mot cach hi¢u qua va
bén viing.
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2.9. Quan ly xe [1, 7]

Céc nghién ciru vé quan 1y thong tin va
dir liéu xe tap trung vao phat trién cong nghé va
quy trinh dé thu thap, xt 1y, luu trit va sir dung
dwr liéu tur cac phuong tién di chuyén, dac biét
la xe 6 to.

Internet of Things (IoT) cho xe 6 to:
Nghién ctru vé cach tich hop cac thiét bi IoT
vao xe 6 to dé thu thap dir licu vé tinh trang xe,
diéu kién moi truong va thong tin giao thong.

H¢ thong telematics: Phat trién cac hé
théng telematics dé thu thap dit liéu tr cac cam
bién trén xe 6 t6 va truyén dir liéu nay dén hé
thong thong tin trén may hodc Gng dung di
dong dé theo ddi va quan Iy xe.

Bao mat dir liéu: Nghién ctru vé cach
bao vé dit lidu cua xe 6 t6 khoi cac mbi de doa
bao mat, chéng han nhu tin cong mang hoac 1o
thong tin ca nhan.

Hoc may va tri tué nhan tao (Al): Su
dung cong ngh¢ hoc may va tri tu¢ nhan tao dé
phan tich dir liéu tir xe 0 t6 dé cai thién hiéu
suat, du doan bao dudng va t6i wu hoa qua trinh
lai xe.

Tuong tac ngudi-may: Nghién ctru vé
cach tao ra giao dién nguoi dung thong minh va
tuong tac gitta nguoi va may dé quan 1y thong
tin va dir liéu cua xe 0 t0.

Quan 1y niang lugng va tiét kiém nhién
liéu: Sur dung dir liéu tur xe 6 t0 dé t6i wu hoa
qué trinh 14i xe va quan 1y ning luong dé giam
tiéu thu nhién liéu.

Chia s¢ dir liéu gitra xe 6 t6: Nghién
ctru ve cach cac xe 6 to co thé chia sé dir liéu

&
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v6i nhau dé cai thién an toan va thong tin giao
thong.

Dir liéu dia 1y: Str dung dir liéu dia 1y dé
cai thién hé théng dinh vi, thong tin giao thong
va du doan 10 trinh.

Dt liéu van tai cong cong: Tich hop dit
lidu van tai cong cong vao hé thong thong tin
ctia xe O t6 dé cung cap thong tin vé lich trinh
va tily chon di chuyén da dang.

Phan tich dir liéu 16n (Big Data): St
dung phén tich dit liéu 16n dé xir 1y va hiéu dir
liéu tir nhidu ngudn khac nhau dé cai thién quan
ly xe 0 to.

Céc nghién ctru vé quan 1y thong tin va
dir liéu xe 6 t6 gitp t6i wu hoa viée quan Iy va
stt dung thong tin lién quan dén xe 6 to, cai
thién an toan va hiéu suit cua xe, tao ra trai
nghiém l4i xe thong minh hon.

3. KET LUAN
Céc nghién cuou nham muc dich chinh,
bao dam nganh coéng nghiép 6 t6 tiép tuc doi

mdi cdi tien va dap uong cac ti€u chudn ve
khi nha kinh. Cac tong hop cho phép cac nha

nghién cttu, nha gido, sinh vién va céc nha san
xuat 0 t0 co sy lua chon phu hop voi xu thé
chung trong qua trinh hdi nhap. <
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THIET KE BANG TAI T DPONG DUNG VIiT ME
DESIGNING AUTOMATIC CONVEYOR BY LEAD SCREW

Lé Thuong Hién, Té Ngoc Thién, Lé Ha An, Hoang Vin Luc
Truong Pai hoc Bién luc

TOM TAT

Trong bai bao nay phirong phap thiét ké két hop giita cdc cam bién vao hé thong xi lanh va
vit me duwoc trinh bay. Pong thoi, tan dung nguyén ly clia vit me dé van chuyen hang hoa. Bang tai
hoat déng bang cdach nhén dién tin hiéu ciia cam bién dwge dat & moi phan. Viéc nay cho phép dé
dang nhdn dién, c6 16i hay khéng cé 16i va toan bg qud trinh dwoc gidm sat va hiéu chinh phit hop
thoi gian thuc.

Tw khoa: Bang tai; Vit me.
ABSTRACT

In this paper, the design method of combining sensors into the cylinder and lead screw
system is presented. It combined the sensor system into the cylinder and lead screw system, and at
the same time make use of the lead screw mechanism to transport goods. The conveyor works by
detecting the signal of the sensor placed in each section. This allows for easy identification if errors

are present and the entire process is monitored and calibrated in real time.

Keywords: Conveyor, Screw shaft.

1. MO PAU

Heé thong bang tai dugc lip dat két ndi
vo1nhau s€ tao mdt hé théng hoat dong doc lap,
g6p phan xay dung qua trinh san xuit chuyén
nghiép, nang dong va ty dong hoa, dong thoi
trg giap con nguoi giai phong suc lao dong,
mang lai hiéu qua kinh té cao trong san xudt
cong nghiép.

Trong nganh cong nghiép ndng, hé
théng bang tai dugc tng dung trong cac nha
may xi nghiép khai thac khoang san, kho bai
hay cac tram trung chuyén hang héa tai cac
cang song, cang bién,... N6 1a mot trong nhiing
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mit xich khong thé thao roi ciia hé thdng san
xuat. Trong linh vuc xay dung, bang tai dugc
st dung véi muc dich chuyén cho vat licu xay
dung 1én xudng d6 cao khac nhau va co kha
ning van chuyén trén moi dia hinh, gitip tiét
kiém t6i da stc luc va chi phi thué nhan cong.

Trong doi sdng, hé théng bang tai c6
kha nang lam viéc trong moi truong cd cong
suét cao va lién tuc. Su ra doi cua bang tai
gilip nang cao ning sut lao dong va tang ti 1&
san phém, mang lai lgi nhuan 16n cho doanh
nghi¢p. Céc thiét bi van tai lién tuc duoc ung
dung rat rong rdi va pho bién tir rat 1au nho cac

uu diém cua nd nhu ché tao don gian, nang suat &
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16n, @6 bén cao, tiéu hao nang luong khong 16n
1im. Chinh nho céc wu diém d6 ma cac thiét b
van tai lién tuc khong ngimg duoc cai tién dé
nang cao ning sudt, tiét kiém ning luong, phu
hop véi diéu kién moi trudng, giam hao phi vat
liéu khi van chuyén...

V6i thiét ké két hop hé théng cam bién
vao hé théng xi lanh va vit me, dong thoi tan
dung nguyén 1y cua vit me dé van chuyén hang
hoa 12 phu hop vé6i yéu cau thyc tién.

2. THIET KE HE THONG

Nghién ctru két hop hé théng cam bién
vao hé théng xi lanh, ciing nhu vao hé thong
vit me va tan dung nguyén 1y cua vit me dé
nang ha cac chi tiét va cing v6i kha nang dich
chuyén cua xi lanh dé van chuyén hang hoa.

Hoat dong dua trén nhan dién tin hi¢u
ctia cam bién duoc dit & mdi phé‘ln dé nham dé
dang nhan dién néu c6 16i hay khong thi moi
qua trinh s& dugc hién thi trén mot man hinh
nhét dinh.

Hinh 1. Hé thong néing ha bang vit me
Dé tinh toan, lua chon cac thiét bi va co

cau hop ly, & day sir dung cac img dung san c6
va hién dai nhu tinh dong co trén orientalmotor.

com. Cac thong s chinh nhu: Khéi lugng hang
hoa trén bang tai, khbi luong tong co ciu va tai
hang hoé; Pé lwa chon dong co budc phu hop
1a can can ctr vao: mo-men tai quy doi, mo-men
quan tinh, s6 vong quay t6i da (nhu hinh 2).

Unit

Select the unit Imporial @ Metric

Load and Linear Guide

=[150

=[4336422

=[9.99432 6

=[21672e2

=18

Hinh 3. Két qua tinh ddéng co [2]

Cac két qua thu dugc su dung dé lua
chon dong co hop 1y (hinh 3).

Cung voi do, thuc hién tinh toan boi
truyén vit — dai 6c¢ va cac két cau lién quan
(hinh 4).

Hinh 4. Cac két cdu lién quan [1]
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Phan diéu khién s dung vi xir 1y véi
so do thuat todn nhu hinh 5. Cac thong so lién
quan bao gom:

Céch két nbi:

- ID-VCC hodc VCC: Cung cap ngudn
5V DC-GND; nbi dit.

- COM/NO/NC:

+ Tin hiéu diéu khién muc thap: Relay
(ON), chan COM-NC dugc két ndi.

+ Tin hiéu diéu khién muc cao: Relay
(OFF), chan COM-NO dugc két ndi.

Ta chon ngudn: 24VDC/5A véi gia
thanh ré, dugc sir dung pho bién va dam bao
dicu kién hoat dong cac thiét bi.

Thong sb k¥ thuat:

- Dién ap vao: 180-240VAC.

- Bi¢n ap ra: 24VDC.

+ Dién ap diéu chinh: +/— 10%;

+ Dong dién: SA.

- Kich thuée: 198x98x42mm.

- Chtrc ning bao vé: Cong suit qua tai
l1a 105~150%; Bao v¢é qua ap 1a 10% Udm.

Chay ham setup

l

[thiét 1&p céc chan vao| hiét Idp trang théi cad]
12 chén

Hiéu chinh can ‘
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Quay déng co
Cn
céng tac hanh
drinh trén

Bung

Dirng ddng cor

By xi lanh trén
B0 chiéu dong co

quay dng co I

Cham cong
tac hanh trinh
duréi

Bung

Hinh 5. Lwu dé thudt toan cho chwong trinh ty
dong [3]

V6i thuét toan hop 1y va céc co cau diéu
khién, thiét ké mach di€u khién tong quat hinh
6.

- STAR: Muc dich khi bat may 1én thi
bam nut d6 hé théng s€ tu dong nap cau 1énh
vao Arduino dé bét dau diéu khién.

- STOP: Ngit ngudn dién cp vao trong
Arduino.

- RESET: Nhiam khéi tao trg lai vi tri
ban dau va chay mot chuong trinh mai.

Hinh 6. Mach tong qudt
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Viéc tyr thiét ké mach dua trén mé phong
code Arduino va lip rap chay thir timg phan.
Cudi cung t6 hop lai va kiém tra 16i chung tong
thé vé viéc thiét ké mach, cho phép rut ngin
thoi gian va toi wu hoa thiét bi.

Hinh 7. M6 hinh thuc

Viée thiét ké 2D, 3D, 1ap trinh, lép rap
linh kién dé dat duoc tong thanh diy du nhu
hinh 7 1a m6 ta mé hinh thuc té sau khi tinh
toan. Mo hinh nay cho phép m¢ rong va nang
cap phu hop véi cac yéu cau.

3. KET LUAN
Heé thong bang tai dung vit me cho phép
van chuyén vat liéu, hang hoa nhe téi nhitng bo

phan duoc chi dinh san. Pic biét nhu tai linh
kién dién tir, vat li€éu phong sach, day chuyén

bang tai ché bién dong goi, diy chuyén phan
loai. Bang chuyén ty dong duoc sir dung trong
cac nha may rap bo mach dién tir, cac cong ty
san xuat giay dép, doanh nghiép ché bién thuy
hai san,... dé tu dong hoa cac quy trinh san
Xuat.

Vi cach st dung vit me thiét bi don
gian va gia thanh phu hop. Bai tinh thiét ké
cling phuc vu tdt cho co sé dit liéu d6 4n mon
hoc va bai gidang dung trong céc truong dai hoc
va cao dang. <

Ngay nhan bai: 25/11/2023
Ngay phan bi¢n: 12/12/2023
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GIAI PHAP GIAM NHIET PO DAU HOP SO TAI VA BUONG MAY
CHO CAU TRUC CHAN PE TAI KHO CANG BAC VAN PHONG

REDUCE THE TEMPERATURE OF TRANSMISSION GEAR OIL AND ENGINE
CHAMBER OF MACGREGOR CRANE IN NORTH VAN PHONG PORT

Buii Quéc Huy*, Vii Vin An, Tran Ba Tuyén
Cong ty Kinh doanh than Pong Bac Mién Nam, Chi nhanh Tong cong ty Pong Bic

TOM TAT

Cdu truc Macgregor GL 4036-2 la thiét bi quan trong ciia hé thong xudt nhdp than cia kho
cang Bdc Vian Phong. Nhiét @ ciia dau hop sé tdi va buong mdy anh huwéng nhiéu dén an toan va
hiéu qua lam viéc ciia cdu truc Macgregor. Noi dung ciia bai bdo di phén tich gidi phédp giam nhiét
dé dau hép sé tdi va buéng mdy cia cau truc dé ndng cao cong tic an toan va vin hanh ciia hé
thong.

Tw khéa: Nhdp than; Dau hop $0; Bué‘ng may.
ABSTRACT

The Macgregor GL 4036-2 crane is an important equipment of the coal import-export system
of Bac Van Phong port. The temperature of the transmission gear oil and engine chamber affects the
safety and working efficiency of Macgregor Cranes. The content of the article analyzes solutions to
reduce the temperature of the transmission gear oil and engine chamber of the crane to improve the
safety and operation of the system.

Keywords: Import coal;, Gear oil; Engine chamber.

1. TONG QUAN

Cau truc chan dé Macgregor GL 4036-
2 lam khau then chét, quyét dinh moi mat vé
nang suit thiét bi trong céng doan bdc d& va
nhap kho tai tram ché bién va kinh doanh Van
Phong. Khi tau cap cang, than dugc bdc 1én hé
théng bun-ke di dong bang hé théng cau truc
chan dé Macgregor GL 4036-2, gau bdc than c6
khéi lwong 16m? (hinh 1).

Hinh 1. Cdu truc chdn dé Macgregor GL 4036-2 &
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Pic diém cua ciu truc chan dé
Macgregor GL 4036-2 dugc san xuat tai Lién
minh chau Au (EU) la loai cau truc A5, thoi
gian lam viéc 12h lién tuc. Khu vuc mién Trung
Nam B9, trong d6 c6 cang Bic Van Phong ning
nong quanh ndm, nhiét 4o binh quan 39-40°C,
c6 thoi diém trén 42°C, din t6i nhiét do dau

hop sb tai ting cao (tang trén 108°C) va nhiét
d6 khong khi tai budng may cta cau truc chan
dé Macgregor GL 4036-2 ting cao (ting trén
44°C) qua gi61 han cho phép nhu hinh 2 [4, 5].

Hinh 2. Nhiét do hop $6 va nhiét do bu5ng may
cau truc

Nhiét do dau hop sb tai va budng may
tang cao 1am cho dau hop s bi bién chat, giam
do nhodt lam tdng ma sat gitra cdc banh rang gay
ra mon truc banh rang mat troi, truc banh rang
trung glan va cac vong bi, gy qua tai nhlet cho

cac thiét bi dién trong budng may cia cau tryc
(hinh 3) [3].

Hinh 3. V& I phanh, banh rang mdt troi hdp s6 do
nhiét tang cao

Nhu vay, ta théy réng nhiét dau hop sb
tai va nhiét budng may ting qua muc cia ciu
truc chan dé Macgregor GL 4036-2 giy nén
hiéu qua van hanh kém, phat sinh nhiéu hu
hong, lam mét an toan cta hé théng nhap than,

can thiét phai c6 giai phap khac phuc dé nang
cao hi€u qua van hanh cua cau tryc.

2. GIAI PHAP GIAM NHIET PO DAU HQP
SO TAI VA BUONG MAY CUA CAU TRUC

Nguyén ly ctua gidi phap 1a sit dung
phuong phap dan nhiét va déi luu. Dan nhiét Ia
qué trinh truyén nhiét giira cac phan tir c6 tiép
xuc tryc tiép, nhiét luong dan nhiét duge xéac
dinh theo cong thue [1]:

d0=-2.22 ds dr 1)
60X

Trong d6: dQ —Nhiét lwong theo phuong

—

X; a—g— Gradien nhiét Iuu theo phuong x; dS

0X
— Dién tich nhiét luu di qua; dt — Thoi gian; A —
Hé s6 dan nhiét, W/°C.cm?,

Déi Iuu 1a qua trinh truyén nhiét trong
chat long, khi gan lién véi sy chuyén dich cua
cac phan tir mang nhiét tir noi c¢6 nhiét d cao
t61 noi c6 nhiét do thap, biéu dién bang phuong
trinh:

q)c = “c(ﬁ'z - 61)56 (2)

Trong do6: @ — Nhiét lugng truyén qua
bé mat ddi luu trong Is, w; S, — Dién tich bé
mat dbi luu, m%; a — He¢ s6 toa nhiét bang ddi
luvu, W/m?.deg; 0,, 6, — Nhiét do bé mat toa
nhiét va cua moi tm(‘mg, °C.

bé khic phuc nhuogc diém trén, giai
phap gia cong, 1ap dit hé théng 1am mat cuc bd
cho lwong dau nhét trong hop sb tai gitp cho
dau nhét trong hop sb duogc tun hoan, trao dbi
nhiét do va tan nhiét vdi moi truong bén ngoai,
so d6 cong nghé dé xuat nhu hinh 3.
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—
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Hinh 3. So' do lam mdt dau thuy lic

Theo nguyén tic hoat dong tuan hoan
ctia két mat, dau nhdt nong sé duoc bom hit
dau dan theo duong Ong tuy-6 ra két (thung
chtra dau nhét). Dau nhét tai day dugc 1am mat
bang quat tan nhiét, lic ndy bo phan ctra nap
khi va canh quat ¢ bén trén s€ hit hoi ndng bay
1én, con lai di xudng thung dau qua loc 1 nhét
hop s6 da dugc giai nhiét. V&i viée giir nhiét
d6 dau nhot boi tron trong hop sd & muc nhiét
d6 nhét dinh trong gidi han cho phép trong
diéu kién cau truc 1am viéc lién tuc nhiéu ngay.
DPong thoi s& tich hop lap dit thém bo loc gitip
loc sach nhiing tap chat, gitip cho dau boi tron
hop s6 sach trude khi ddy vao hop s6 1am viéc
tiép. Bom dau nhét s& day dau nhét vao hé
thong két 1am mat, dau dugc 1am mét “ha nhiét
d6” sé tiép tuc dugc day quay tro lai vao hop sd
dé tiép tuc boi tron cac banh ring,

Quat hut budng may c6 cong suat dong
co quat 0,75kW, toc do dong co 980 vong/phut,
canh quat nho c¢6 duong kinh 30x30mm, do
cong suit dong co quat thiét ké qua nho nén
luong khi néng duoc hat va dy ra ngoai rat
han ché. Giai phap cong nghé dé giam nhiét do
budng méy cta cau truc 1a lua chon thay thé
quat gié co cong suét 2,2kW, téc do vong quay
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1980 v/p, 16n hon gép 3 1an so véi quat gi6 cii
c6 cong suat 0,75kW, toc do vong quay 1050
v/p, dugc lap dat vao vi tri quat c.

3. CHE TAO, THU NGHIEM VA DANH
GIA HIEU QUA CUA SANG KIEN

Lép dat hé thong lélm mat cuc bo cho
luong dau nhot trong hop so tai giup cho dau
nhot trong hop s duge tudn hoan, trao doi
nhié¢t d6 va tan nhiét voi moéi trudong bén ngoai
vO1 mo hinh nhu hinh 4 va vat tu linh kién nhu
bang 1 va bang 2.

-

Hinh 4. Giai phdp giam nhiét dé dau hép sé tdi va
buong may

Bdng 1. Théng so, ddc tinh kj thudt hé thong gidi
nhiét dau hop so

TT | Ténchitiét | vt SL | 11OngsOKy
thuat
X - TMPA,
1 Bom dau Cai | 1 30L/ phiit
) . 1,5kW,
2 Moto lai bom Cai | 1 220v/60HZ
Puong 6ng thuy 1.3/4 kém
3 luc @30 m 75 gidc co
4 | Locdauhdopsd | Cai | 1 | P550478
Két lam
5 matdau KJ- | Cai | 1 | 20x50x50cm
KS18H14RD1
6 Cép dién m | 15 3x2.5
7 Khoi dong tur cai |1 6A
Contactor
Dé khung lip . .
8 tan nhiét Bo |1 Thép
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Bdng 2. Théng so, ddc tinh kj thudt thay quat buong mdy

TT Tén chi tiét PVT | SL Dic tinh Théng s6 ky thuat
L oA , . , . - bong co 2,2 kW
1 Quat hat gié budong may Cai 1 Canh thép 30x30mm | Tée do = 1980 vip
2 Contactor Cai 1 - 6A

Thir nghiém giai phap dé xuét trén hé théng cau tryc chan dé Macgregor tai kho cang Bic
Van Phong trong di€u kién cau truc lam viéc lién tuc trong thoi tiét nang nong trén 40°C cho két qua
nhu sau:

- Két qua thir nghiém nhiét do ctia dau hop s tai nhu hinh 5 va bang 3:

Hinh 5. Nhiét dé cia dau hop 6 tdi va buéng may cau truc

Bang 3. Nhiét dj ciia dau hdp s6 tdi va buong mdy cau truc

Nhiét do dau hop sb tai (°C) Nhiét d) budng may (°C)

STT Truckhidp | Saukhidp | ... | Truckhidp | Saukhidp | ...
dung SK dung SK T dung SK dung SK T
1 108 73 35 44 39 5

Sau khi lap dat giai phap giam nhiét do ctia hop sb tai giam 35°C va nhiét do budng may
giam 5°C, viéc nay dua dén dau hop so tai it bi bién chat, hé thong thiét bi it bi sy ¢d, qua tai nhu
hinh 6.

Hinh 6. Bién chat ciia dau hdp sé (a) va hw hong banh rang (b)

Sau khi st dung giai phap dé khic phuc van dé van hanh cua cau truc chan dé Macgregor
GL 4036-2 da lam cho h¢ thong boc d& va nhdp cta hé thong tang 1én hiéu qua sau khi ap dung giai
phap, duoc kiém chiing qua bang 4.
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Bdng 4. Bang danh gid két qua hiéu qud vin hanh cia hé thong tau than nhdp khau (70.000 tin)

. Y Y Tang (+);
TT Noi dung Trudce khi sang kién | Sau khi sang kieén Giam (-)
1 Ning suét thiét bi 250 (tan/gio) 310 (tan/gio) + 60 (tin/gio)
2 Thoi gian bdc d& va nhap kho 140 gio/tau 115 gio/tau -25 gio/tau
3| Chiphi dién nang cong dogn boe 4.400 d/thn 3.606 d/thn -794 d/thn
do va nhap kho
Chi phi nguyén nhién vat liéu,
4 sta chita cong doan boc do va 10.655 d/tan 7.512 d/tan -3.143 d/tan
nhap kho
Nhan cong van hanh cong doan n . .
5 béc & va nhap kho 215 cong 176 cong -39 cong
Su ¢b ngét dot ngdt, treo gﬁu , n
6 ngoam khi dang bdc dd than o Khong
4. KET LUAN duoc 18,1% chi phi di¢n nang va giam 29,5%

H¢ thong giai phap da co tac dung rat
16n dén hé banh ring trong hop sd, nhiét do dau
hop s6 tai ddu bom két mat & mirc 50-55°C khi
cAu truc 1am viée lién tuc trong diéu kién thoi
tiét néng néng trén 40°C thi nhié¢t do hop sb
& mirc 70-73°C cac thong s k¥ thuat cua cau
truc van dam bao hoat dong 6n dinh. Sau khi
thay thé quat hiit tai budng may c6 cong suat
16n hon, luc nay khong khi tai budng may duoc
lru thong do quat hat ddy khi néng ra ngoai,
khong khi mat luu thong tor khoang dudi cua
cdu truc nén tao ra ludng khong khi ra vao lién
tuc, lam mat budng may, dic biét 1a ddy cac
khi doc ra ngoai, khong lam anh huéng dén stc
khée cua nguoi lao dong.

Séang kién da duoc ap dung tai cang Bic
Van Phong dat hi¢u qua cao, nang cao cong
tac quan ly, khai thac trang thiét bi ky thuat
(TTBKT) tdt, bén, an toan, tiét kiém, hiéu qua.
Hé thdng cau truc Macgregor GL4036 ting
nang suat 24% dong thoi tiét giam duoc giam
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chi phi nguyén nhién vat liéu; Giam 17,85%
thoi gian thyc hién cong doan bdc do than va
nhap kho; Tiét kiém duoc chi phi san xuat trén
3,5 ty dong. <%
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HOACH DINH QUY BDAO CHO ROBOT UP6 TRANH VAT CAN THEO
GIAI THUAT PROBABILISTIC ROADMAP CO XEM XET DO
UYEN CHUYEN CUA CAC GOC KHOP

PATH PLANNING FOR UP6 ROBOT TO AVOID OBSTACLES USING THE
PROBABILISTIC ROADMAP ALGORITHM WITH CONSIDERATION OF THE
JOINT FLEXIBILITY.

Ng6 Xuan Khoat', Lwvu Hoang Minh?, Ngé Manh Diing?
'Khoa Dién Dién Tu, Truong Cao dang K¥ thuat Cong nghé Ba Ria — Viing Tau
2Nhom NC AIT, Truong Pai hoc Giao thong Van tai Thanh phé HO Chi Minh
’Khoa Dién Dién T, Truong Pai hoc Bach Khoa, Pai hoc Quéc gia Thanh phé H6 Chi Minh

TOM TAT

Hoach dinh quy dao cho canh tay robot tranh vdt can hoat dong trong moi truong 3D la
bai todn dang dwoc quan tam dé giai quyét cho robot ty hanh sé dwoc vmg dung rdt nhiéu trong doi
séng. Voi su phat trién ciia hé théng Camera Stereo thi viéc xdc dinh dwoc 6DOF cia doi twong da
dwoc gidi quyét kha tot, do dé néu canh tay robot tir hoach dinh dwoc quy dao dé di chuyén tranh
Vit can, tiép cdn doi twong, gdp va dwa doi twong vé vi tri xdc dinh trudce trong méi truong 3D
dang dwoc quan tam nghién ciru va phdt trién dé hoan thién quy trinh cho Robot tw hanh [1, 2].
Trong bai bdo nay, tdc gia dé xudt gidi phdp hoach dinh quy dao, tranh vt can cé dinh cho canh
tay robot UP6-6DOF dya trén gidi thudt Probabilistic Roadmap (PRM) [3, 4] ¢6 xem xét dén su
uyén chuyén cia cdc géc khép dé nang cao dé bén co ciing nhw giam sie rung lic diém lam viéc EE
(End-Effector) ciia canh tay Robot. Trong phwong phdp hoach dinh quy dao diea trén PRM, déu tién
ban do (Roadmap) duwéi dang lwdi hinh ldp phwong dwoc xdy dung trong hé truc toa dé (x, y, z) di
logi bo vdt can dwoc minh hoa trong hinh 1. Sau khi xdc dinh dwoc 6DOF cua doi twong twr hé th(fng
Camera goi la diém F (Finish) va voi vi tri hién tai cua diém EE goi la diem S (Start), dwa trén thuat
todn t6i wu quing dwong di chuyén ciia diém EE men theo cdc E (Edge) trong ban dé Roadmap dé
di chuyén tir diém S dén diém F, ta tim dwoc quy dao trong khéng gian 3D (x, y, z) dwoc minh hoa
trong hinh 4. Théng qua bai todn déng hoc nguwoc trong phan mém RoboDK, ta dé dang thu thip
dugc tap nghiém (q, q, 4, 4, 45 4,) theo thoi gian cua canh tay robot UP6 thoa man diém EE ciia
robot di chuyén doc theo quy dao vira xdy dung dwoc. Tuy nhién, quy dao xay dung trong Roadmap
sé c6 diém gay trong khéng gian 3D tai cac Niit N (Node), thong thuwong tai cac Niit thi trong khéng
glan tap nghiém goc khép ciing xdy ra diém gay [5]. Do dé, trong khong gian tdp nghiém thi bo diéu
khién déng luc cia cdc goc khop khong dwoc tron tru va uyén chuyen tai cac diém gay nay. Hé qua
gdy ra rung ldc diém EE va gidm tudi tho ciia cdc co cdu co khi. Pé cdi thién chat lwong diéu khién
Robot, mét doan chirong trinh dwoc phdt trién dé do ra cac diém gdy trong khéng gian nghiém géc
khép, sau dé gidi thudt Cubic Spline interpolation not-a-knot [6] dwoc dp dung tai cdc diém gay
nay véi dé tron tru ham bdc 3 dé cac b géc khép ciia UP6 dwege mém mai va uyén chuyén hon.
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Gidi thudt da dwoc trién khai mé phong cho tay mdy Robot UP6 trén phan mém Matlab két hop véi
phan mém RoboDK di cho két qud quy dao cia diém EE dwoc uyén chuyén va mém mai hon trong
méi trwong 3D ciing nhuw trong moi truong tdp nghiém ciia cdc bg géc khdp givip nang cao tuéi tho

cua cac ket cau co va giam thiéu sy rung lac cua diém EE.

Tir khéa: Ban do (Roadmap) trong hoach dinh quy dao,; Gidi thudt Probabilistic Roadmap
(PRM); Cubic spline; Interpolation; Not-a-knot.

ABSTRACT

In this paper, the author proposes a trajectory planning solution for avoiding fixed obstacles
for the UP6-6DOF robot arm based on the Probabilistic Roadmap (PRM) algorithm [3, 4]. The
algorithm considers the flexibility of joint angles to enhance mechanical durability and reduce
vibration at the robot arm's End-Effector (EE) working point. In the trajectory planning method
based on PRM, a grid-based roadmap is first constructed in the coordinate system (x, y, z),
eliminating the obstacles depicted in Figure 1. After determining the 6DOF of the object (referred
to as the Finish point) from the Stereo Camera system and considering the current position of
the EE (Start point), the algorithm optimally calculates the EE's path following the edges in the
roadmap to move from the Start point to the Finish point. This results in a trajectory in 3D space (x,
¥, z), as illustrated in Figure 4. Through inverse kinematics problems in the RoboDK software, time-
dependent motion data of the UP6 robot arm satisfying the EE point moving a along the constructed
trajectory can be easily obtained. However, the trajectories constructed in the roadmap may have
not smooth in 3D space at Nodes (N), typically resulting in joint angle discontinuities in its space
at these Nodes [5]. Consequently, the control system of joint angles is not smooth, which leads to
vibrations at the EE point and reduces the lifespan of mechanical structures. A program segment
is developed to identify discontinuity points in the joint angle space to improve the robot control
quality. Subsequently, the Cubic Spline interpolation not-a-knot algorithm [6] is applied at these
points with third-degree smoothness to make the UP6 joint angles smoother and more flexible. The
algorithm is implemented and simulated for the UP6 robot arm using Matlab in conjunction with
RoboDK software, producing trajectories with smoother and more flexible EE points in both 3D
environments and test spaces of joint angles. This approach enhances the lifespan of mechanical

structures and minimizes EE point vibrations.

Keywords: Roadmap; Probabilistic Roadmap (PRM); Cubic spline; Interpolation; Not-a-
knot. &
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1. TONG QUAN

Ngay nay, v6i su phat trién rat nhanh
clia cam bién camera, ciing nhu tbc do tinh
todn ciia may tinh, va giai thuat xa 1y hinh anh
da giup cho hé thong cam bién nay nhan dang
duoc 6DOF cua dbi tuong voi do chinh xac cao
va thoi gian xir 1y tot du dé ung dung vao didu
khién online trong linh vuc Robot théng minh
[1, 7]. Robot thong minh 1a robot c6 kha nang
tu van dong va thuc hién nhiém vy moét cach
doc 1ap thong qua cac cam bién va phan mém
tri tu¢ nhan tao. Vi du nhu robot thong minh
phan loai san pham trén bang chuyén. Dya vao
cam bién camera xir Iy anh & phia dau bing
chuyén, san phérn duoc phan loai va xac dinh
vi tri 6-DOF trén bing truyén. Két hop véi sy
tinh tién thang déu thi vi tri cho du gip Robot
tiép can ddi twong va gap ddi twong duge udc
luong. Nhu vy, vi tri dau S va vi tri cudi F
duoc xac dinh, do d6 can mot phﬁn mém thong
minh tu hoach dinh mét quy dao dwong di toi
vu giita diém dau S va diém cudi F, co thé co
thém cac diéu kién nhu tranh vat can,... thi lac
d6, chiing ta di kha hoan thién mot hé thong
Robot thong minh cho phéan loai san pham.
Ngoai ra, Robot thong minh con dugc ung
dung nhiéu trong linh virc quan su, y té, kinh té
bién, khai thac dau khi,... va mang lai nhiéu loi
ich cho doi sdng x4 hoi, va dan thay thé suc lao
dong cua con nguoi trong modi truong doc hai,
nguy hiém [4]. Cac giai thuat duoc trién khai
nhiéu cho méi trudng 3D trong cong nghiép
dugc ké dén nhu 13 giai thudt Probabilistic
Roadmap (PRM) [3], hay rapidly exploring
random tree [8], hodc artificial potential field
[9], non-uniform rational B-splines [10]. Trong
s6 d6, giai thuat Probabilistic Roadmap 1a giai
thuat don gian, hi¢u qua, va dugc Uing dung
nhiéu nhét. Trong hoach dinh quy dao, dbi voi
céc robot ¢ bac ty do thip nhu Mobile robot
thi viéc hoach dinh quy dao dugc thiét 1ap trén

mit phang 2D, d3 c6 nhiéu giai phap duoc dé
xuat cho loai Robot nay. Tuy nhién, véi robot
c6 bac tu do cao, vi du nhu canh tay UP6 co
6 bac tu do thi viéc hoach dinh quy dao duoc
thiét 1ap trong moi truong 3D van dang 1a thach
thirc va tiép tuc duoc nghién ctru, phét trién
[13, 14, 15]. Trong bai bdo nay, nhom tac gia
dé xuét ph'?m hoach dinh quy dao cho canh tay
Robot UP6 hoat dong trong moi truong co vat
can cd dinh va biét trude. Néu quy dao hoach
dinh trong mién khong gian cua h¢ truc toa do
X, y, z thi bo thong s6 vi tri cia diém EE di
chuyén trong khong gian 3D (x, y, z) theo thoi
gian xuat phat tir diém bat dau S dén diém két
thuc F ma khong va cham vao vat can. Con
néu xét trong khong gian bd nghiém cia cac
khop (Joint) thi quy dao hoach dinh chinh la b
nghiém cta cac goc khép theo thoi gian dé 1am
cho diém EE di chuyén trén quy dao tir diém S
t6i diém F trong mién khong gian 3D. Trong
bai bao nay, ing dung giai thuat Probabilistic
Roadmap (PRM) [3, 12] dé hoach dinh quy dao
cho cénh tay Robot trong moi truong 3D, dugc
mo ta nhu trong Hinh 4. Gidi thuat nay duoc
gidi thiéu lan dau tién boi Kavrali va cac cong
su [3]. Y tuong chinh cua giai thuat nay 1a xay
dung mot ban d6 gdm nhitng cau hinh tu do cia
robot, va két néi chiing lai véi nhau, tir 6 truy
vén va tim ra mot quy dao di tir diém dau S dén
diém cudi F vai trong s6 danh gia 1a quy dao di
chuyén giira diém S va F 1 ngén nhat.

2. HOACH PINH QUY PAO CHO CANH
TAY UP-6 BANG PHUONG PHAP
PROBABILISTIC ROADMAP (PRM)

Néu xem khong gian 1am viéc ciia canh
tay robot lam vi¢c trong moi truong 3D three-
dimentional space (R%), c6 mién khong gian
hoat dong 1a (W), trong khong gian hoat dong
nay chtra vét can ¢ dinh goi 1a (W,). Vay, mién
khong gian ty do 1a viung khong gian (W, =W-
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Wo). Trong hoach dinh quy dao cho canh tay
robot thi ching ta str dung mién khong gian tu
do W, , hodc su dung thém vung khong gian
bo nghiém gia tri cia cac goc khdp canh tay
robot hay con goi la vung kh(‘)ng gian C__, néu
tay may c6 n khép thi mot diém trong vung
khong gian C__, dugc xac dinh boi (q,, q,, K,
q,) hay néi cach khac la tdp hop cac bo nghieém
goc khop cua canh tay Robot trong vung khéng
gian C_ deu anh xa tuong thich v&i mot diém
thich hop ctia diém cudi EE cua canh tay Robot
trong vung W

free”

Hinh 1. Ving lam viéc kha di cua Robot va vdt can
co dinh dwoc xdy dung trong hé truc toa do (x, y, z).

1 Node

Mode {

‘ /
O i
.\.-
- L
y
.

Hinh 2. Xay dung Ban @6 Roadmap vé hiréng ciia
canh tay robot bao gom tdp it N va tdp canh E.

Hoach dinh quy dao theo giai thuat
Probabilistic Roadmap (PRM), thong thudong
budc dau ching ta can phai xac dinh duoc quy
dao t6t nhat va chon lam quy dao di chuyén
cho diém EE trong vung khéng giaq W, . trong
Hinh 4. Quy dao duogc chon bao gdém tap hop
cac diém nut N va tap canh E ndi vi tri dau S
va vi tri cudi F trong ,meg khéng gian W s€
dugc trinh bay chi tiét trong phan hoach dinh
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quy dao theo phuong phap gitra Probabilistic
Roadmap. Két hop véi bai toan dong hoc nguoc
trong qué trinh ta chuyen ddi quy dao trén tur
*mién khong gian W, Ve tap gia tri tap hop bd
bién goc khép trong m1en khong gian C__ chtra
toan bd nghiém goc khép dé van hanh tu dlem
q, t61 g, trong mién khong gian C,__

CI'.H:I.H-EI cle

Hinh 3. Mién khong gian C, ,Chita toan by nghiém
géc khép dé van hanh 1ir diém q,tdiq,

Vi canh tay Robot UP6 thi q  va q,
duoc biéu dién nhu sau:

(951’052’053’054’9 9s6)

559

(0F1’9F2’0F3’9F4’0F5’9F6)

Giai thuat hoach dinh quy dao cho canh
tay Robot UP6 c6 diém lam viéc EE di chuyén
tr diém S t6i diém F dé khong cham vao vat
can Ung dung giai thuat Probabilistic Roadmap
(PRM) duogc chia ra lam hai giai doan nhu sau:
Giai doan hoc tap (Learning Phase) va giai
doan truy van (Query Phase). Giai doan hoc
tap: Trong giai doan nay, ban d6 Roadmap cho
canh tay robot dugc xay dung. Roadmap la ban
d6 vo hudéng R = (N, E), trong d6 N 14 tap hop
cac nit (node) va E (edge) 1a cac canh két ndi
gitra hai nat, dugc minh hoa nhu trong Hinh 2,
va qua trinh thyc hién duoc dién ta trong luu
d6 giai thuat Hinh 4. Tap N 1a tap diém EE cua
robot dugc xay dung trong mang ludi phan phdi
déng nhét cta hé truc toa do (X, y, z) thoa man
hai diéu kién sau: Thir nhét 13 cac niit nay phai
phai tdn tai it nhit mot bo nghi¢m trong bai toan
dong hoc nguoc ciia robot khi gan diém EE, =
N.. Thtr hai la cac ntt N khong bi va cham voi

vat can (collision-free configurations).

(M
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£ e

Mode
ﬂ%‘l

o
0

l'l ~

-‘x_
o wl

Hinh 4. Thém canh noi S, F véi Roadmap dé
hoach dinh quy dao theo Probabilistic Roadmap
(PRM).

Tap canh E (Edge): Bao gom céc canh
E duoc hinh thanh bang cach két nbi giira hai
nat 1an can kha di va ciing cn thoa man hai
diéu kién sau: Thir nhat 1a canh nay khong di
xuyén qua vat can, thr hai 1a toan bo toa do
theo vi tri (X, y, z) cua canh nay khi gén cho
diém EE cua canh tay phai ton tai it nhit mot
bo nghi¢m trong bai toan dong hoc nguoc, diéu
nay khang dinh day c6 thé 1a mot phan cua quy
dao tuong lai. Tiép theo phan md rong ban do
Roadmap c6 thé xem xét 14 khi cac nat gan véi
vat can, thi luéi phan phdi dong nhit cta hé
truc toa do (x, y, z) dugc phan chia nho hon
dé b6 sung thém cac diém nat tai vang lan cin
nay. Vi giai thuat nay thi robot di chuyén uyén
chuyén hon khi gan tiép xtic véi vat can. Giai
doan truy van va hoach dinh quy dao. Trong
giai doan nay, quy dao dugc hoach dinh dya
trén gidi thuat Probobilistic Roadmap, sau
khi xac dinh duge toa do diém dau S va toa
d6 diém két thuc F canh edge E, ,Vél canh E_ s¢
duoc xay dung theo gidi thuat noi S véi F vao
nat N ctia ban d6 Roadmap thong qua diéu kién
canh edge E_va canh E_ dugc chon la ngén nhat
dugc miéu ta trong Hinh 4. Bai toan hoach dinh
quy dao tir diém S dén F thong qua cac canh E
va nit N dua theo k¥ thuat smoothing va chi
tiéu danh gia ude luong quy dao nio co tong
chiéu dai 1a ngan nhat.

[ Bt diu )
_ ¥
+ Khdn tao thar vién b trg, khaa bao thong & cna robot,
+ Load tap diédm kha di D trong phiin ¢d xem xét dén
chu hinh Trrde-trén va Trrde dudi.
+ Mhiap thén tin v thoéng 56 cna vit can biét tnrde

s /

/7 Loai trir di¢m virdng vit can tir Tap D Bé xay /

/ dymg tip MNode ™ Vi
< 2
," et nnt Miovh xdy dumg tip eonh E (Edge) ’,".
£ + 7
i= i+l N

B xét cde didm MNode

r Y

Hudt ra tip Roadmap RN, £)
¥
( Kétthhie )

Hinh 5. Luu do gidi thudt xdy dung ban do
Roadmap

.

Hinh 6a. Ban do Roadmap dwoc mé phong cho
UP6.

([ Bétdiu )
' ¥
+ Nhap théng tinh didm S, F
+ Load ban d& Roadmap R(N.E)

. ¥
;:' Két ndi tao canh F va S vio Roadmap |
,,"] loach dinh quy dao ngdn nhit tir F— S sir /
/ dung cae b hoach dinh cue bg va ke /
/ thuit smoothing ’

/
F ¥ -
S Xy dung bé nghiém 61 (i=1-6) theo tip ;"
.;" thdn gian At /

Nudt dir hiéu bod nghiém 01 theo thi gian

vio Robot
¥
[ Kétthie )

Hinh 6b. Luu do xdy dung quy dao bang gidi thudt
Probabilistic Roadmap (PRM).
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Hinh 7. M6 phong quy dao duoc lyva chon Robot
UPo.

3. BAI TOAN PONG HQC THUAN VA
PONG HQC NGUQC CHO CANH TAY
ROBOT UP6

Dbi véi bai toan dong hoc thuan cho
canh tay 6-DOF, nguoi ta thuong dung nguyén
tac Denavit-Hartenberg (D-H) dé tinh toan tim
vi tri diém lam viéc EE khi ta biét by nghiém
goc khop 0. kha dé dang [17]. Tréi lai, bai toan
dong hoc nguoc 1a mot bai toan kho, vi day la
bai toan da nghiém va c¢6 nhiéu dé xuat phuong
phap gidi cho bai toan nay. Trong bai bdo nay,
nhom tac gia st dung phuong phap giai bai
toan dong hoc nguoc theo hai giai doan va cé
su dung thém céc chi thi vé vi tri d3 dugc G.
Lee & M. Ziegler dé xuét [18]. Vi giai phap
hai giai doan, thi & giai doan 1 bai toan gilp
ta tim ra dugc bdén bd nghiém kha di cho ba
khép dau. Trong giai doan 2, dya trén timg bo
nghiém d biét & giai doan 1 va két hop véi goc
huéng roll, pitch, yaw cta diém EE, ta tiép tuc
thu duoc cac bd nghiém cho ba khép cubi.

Do do, tir mdt yéu cau 6-DOF trong h¢
truc toa do (X, y, z) ban dau cho diém EE. Bai
toan dong hoc nguoc cho ta nhiéu nhat 1a 8 bd
nghiém, hay con goi la 8 kiéu cdu hinh canh tay
thoa mén yéu cau cua diém EE. Néu bai toan
v6 nghiém ttc 1 diém EE ndm ngoai ving hoat
dong cua canh tay. Bai toan dong hoc nguoc
theo vi tri: Xét hinh chiéu canh tay trén mat
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phiang Oxy nhu hinh Hinh 6, ta s& ¢6 2 nghiém
gbe khop q,, va q,, trong tng véi 1 vi tri diem
C trén mat phang Oxy. Theo [18] x4c dinh dugc
goc khop q, nhu sau:

D, o =>0, = Atan2(p,,p,)

tg(l)=— 2
( 1> 12 =>0,=Atan2(p,p )+ @)
¥ ¥
E E
L R — £ L E— !
5 i
A :
e, |
@ @
e € p {g r—

Hinh 8. Géc khdp 0, theo vi tri diém C trén mdt
phang xy

Xét trén mit phang (z, xy), voi mdi gia
tri goc khdp q, ta s€ c6 2 c@p nghiém q,, g, tao
thanh 4 cau hinh canh tay nhu Hinh 7 cac bg
nghi¢m theo vi tri trén va dudi.

I F

c) Sau — trén d) Sau — duoi
Hinh 9. Céc cdu hinh dong hoc
Truoe, sau — Trén, duoi
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Céu hinh 1 (Trudc-trén):

0, = Atan2(p ,p,)

0, = CAF + BAC 3)
0, = DBC — (7 — ABC)

CAu hinh 2 (Trudc-dudi):

0, = Atan2(p,,p,)

0,, — CAF — BAC @)
6,, = DBC + (7 — ABC)

CAu hinh 3 (Sau-trén):

0,=Atan2(p, ,p, )+
0., = — (CAF + BAC) (5)
0,, = DBC + (7 — ABC)
Céu hinh 4 (Sau-dudi):

0, =Atan2(p,,p,)+m
,, =7 —(CAF — BAC) (6)
0,, = DBC — (r — ABC)

C6 thé thiy ring bai toan dong hoc nguoc
theo 1 vi tri cua diém EE ta da xac dinh duoc 04
bd nghi¢m cuia tap hop 3 gockhdp q,, q,, q, tao ra.

Bai toan dong hoc nguoc theo goc
hudng: Pé xac dinh caic’ gboc khop qp s> e
ta sir dung goc hudng biét trude cua diém EE.
Trong trudng hop nay, ta c6 nhiéu phuong phap
miéu ta goc hudng cia canh tay theo tung khau,
trong d6 phuong phap xoay Euler va Roll-
Pitch-Yaw (RPY) duoc sir dung pho bién. Phan
nay st dung phuong phap xoay RPY dé biéu
dién cdc ma tran xoay cua cac khop va toa do
dau cudi cta canh tay [18].

Ma tran ham truyén cho canh tay R
duoc biéu dién nhu sau:

R =R'RR;RR!R. =R).R (7)

Trong do:
cd, 0 s6 cd, —s0, 0
R'=|s6, 0 —cO| R =|s0, «cO, 0
0 1 0 0 0
cty 0 s0; cd, 0 —s0,
R} =|[s6;, 0 —cb,| R =|s6, 0 «cb,
0 1 o0 0 -1 0
chy 0 56, ety —sbg 0
Ri=|sb; 0 —cb,| R =|s0, cb
0 1 o0 0 0 1

Ma trén xoay theo goc quay RPY biéu
dién theo 3DOF goc xoay cua diém cudi EE
duoc thé hién nhu sau:

R0 =R(®).R (0).R () (®)
Trong do:

cpcld  cpsOsih —soperp  cpsOerp + spsi

Ri,pm= spcl  spsOs+ copcp  spsOcp — copsip
—s0 clsy clcy)

¢, —s, 0 ¢ 0 s,

R@)=[s, ¢ O R@®=0 10
0 1 -s, 0 ¢

1 0 0
R@)=|0 cy —s¢

0 sv cv

Vi 3-DOF goc xoay cia diém EE da
biét, d& dang ta xac dinh dugc ma tran R, -

Mat khéc, ta co:

R =R

6 (0.0.0)

- R: = (R;))AR(@,@,L&) (9)

Trong d6, 1a ma tran dugc biéu dién
thong qua cac goc khop thong qua q,, g, g,
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cb,c0,c0, — 59,50, —c,cl,s0, —s0,c0, c,s0,
R =|s0,50,c0, + 0,560, —s0,c0.50, +cO,c0, 50,50, (10)
—s0,co, 56,56, c,

Nén ta c6 thé xac dinh duge céc gbc
khop con lai q,, q., q,.

Twr cac phuong trinh trén theo [18] tinh
duoc:

6, :Atanz[,h—Rg@,s)z,Rg(3,3)] (11)

Truong hop 1:sq, >0
6, = Atan2 [Rg (3,2),—R}(3, 1)]

0 = Awn2[I-RIG3 KRG  (12)

0, = Atan2[R7(2,3),—R(1,3)]

Truong hop 2:sq,<0
O = Atan 2[R (3,2), R} 3,1)]

05, :Atan2[,/17R2(3,3)2,R63(3,3)] (13)

0, = Atan 2[R} (2,3), R (1,3)]

Nhu vay, v6i canh tay UP6 c6 6-DOF
va diém EE biét trude trong ving khong gian
W, ., ta co thé xdy dung duoc tdp nghiém q

trong mién khong gian C,_.

Két hop v6i phan mém mo phong cho
canh tay Robot UP6 trén phan mém RoboDK,
va Matlab [19], ta dé dang thu duoc tap nghiém
nghiém q trong mi‘én kyh(mg gian C_ = duoc
trinh bay trong so d6 khoi ¢ Hinh 11.

Tt e met wisng Lo wide | | Phin m#im

theo cdu hinh cla tay mdny L=
! [ B 3 v A Fan cudi GHE thaadt
i Probahilisie

Ghi mhkn sor A8 Moackr g
BE e v e

: I MDD s - B ofi Ean
i khHEn
7 I Erncosiers = Robot
{ - ]
§ PAS rundong -:_'.MT = }.\l
i thas'c Ll — R

Hinh 10. Gidi phdp diéu khién robot tranh vit can
thong qua huan luyén robot trong moi truong ao
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(oc |l-.'|.-p-L1.'-| -

A

1 ! 1.4
Thiri ginn {gidy )

Hinh 11. Gid tri tdp nghiém q trong mién khéng
gian C e khi di chuyén diém EE theo quy dao 3D.

Hinh 12. Quy dao diém EE ciia canh tay robot di

chuyén trong mién khéng gian w...
4. MEM HOA TAP NGHIEM “q”
TRONG MIEN KHONG GIAN C,  DUA
TREN GIAI THUAT CUBIC SPLINE
INTERPOLATION

Vi gia tri tap nghiém goc khop q trong
mién khong gian Cfiee & Hinh 11, dé dang ta
truy dugc diém gy cta timg tip nghiém q, voi
i = 1:6 theo doan chuong trinh duoc dién giai
trong Hinh 13. Sau khi biét dugc diém giy, ta
lira chon chiéu dai tai diém gdy vé hai phia cua
doan thiang va trién khai phuong phap ndi suy
spline da thuc bac 3 dugc trinh bay trong Hinh
15.

Bai toan ndi suy ham sé f tai diém gy
cua tdp nghiém q. dua trén ham spline bac 3
thudc 16p C? dugc xem xét nhu sau: Néu tai
diém giy cua q,, ta phin bd tap roi rac X, =
[)50,xl,, X ], vOi cac gia t‘ri trong tap x, duoc
sap x€p theo thur ty tdng dan va tuong ung véi
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tung gid tri cua x.: £ =y, = [y,,¥,»---,¥,] theo
[20] thi luon luon ton tai ham béac 3 S, (X) lién
tuc trong khoang x € [xJ X, ] voi dleu kién
(14, 15) dugc thoa man:

-2) (14)

Va kém thém diéu kién bién thoa diéu
kién not-a-knot:

{ Sy (x) =5 (%)
Si (x) =Sy ()

Nhu vay, tir diéu kién (15, 16), ta xay

dung dugc cac ham S (x) trén moi khoang [x,,
J ]

X, ], trong d6 j = 0,1,2 .,n 1a ham noi suy
sphne bac 3 ctia ham f. Két qua thu duoc sau khi
mem hoa gia tri tdp nghiém goc khép q trong
mién khong gian C,.. 0 Hinh 11 dugc thé hién
trong Hinh 15 va quy dao dlem EE cua canh tay
Robot di chuyen trong mién khong gian W, ..
sau khi mém hoa dugc trinh bay trong Hinh 16.

(15)

rael
indices-indicos(®: ond-1

- L3 Al
- TS T

Hinh 13. Diém gay q trong mién khéng gian

Cfiree

sult = spline{xm, :Iu-t.u.{lc}];
e = 11 spacel(l, 176, 17é); X diém |-. trgc =
ine{k} = ppv .:1( .’Il:l.ll‘.' result, x_spline); X Tin

.--|I|-.---_\|.-L:.
near', "% we

ta_spline{l}, w«s,theta spline(2}, =s,theta

a_spline{5}, xs,thet
s theta_spline{S});
ewise Linear®, Spline " );

ala ine{a x4
plati{x_sp e ‘thf! {-\.} * r'lm
legend( "Plie

Hinh 14. Mém héa tip q, trong mién khong gian C ree
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Hinh 15. Gia tri tap nghiém goc khop q trong mién

khong gian C e SAU khi dwgc mém héa.
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Hinh 16. Quy dao diém EE di chuyén trong mién
khong gian W,.sau khi mém héa.

Ir

[
Hinh 17. Mé phong diém EE ciia UP6 di chuyén
trong mién khong gian W iee

sau khi mém héa.
5. KET LUAN

Trong bai bdo nay, tdc gia da trinh
bay két qua mo phong Hoach dinh quy dao
cho Robot UP6 tranh vat can theo giai thuat
probabilistic roadmap c6 xem xét do uyén
chuyén cua cac goc khép dwa trén phuong
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phép ndi suy spline da thirc bac 3. Giai thuat da
duogc trién khai mé phong cho tay may Robot
UP6 trén phan mém Matlab két hop véi phan
mém RoboDK Két qua cho thay sau khi trién
khai mem hoa gia tri tap nghiém q, véii=1:6
trong mlen khong glan C,.. ta cing thu dugc
su uyén chuyén va mém ma1 hon cua diém EE
trong mdi truong 3D duoc thé hién trong Hinh
17, va dic biét khong c6 diém gy trong mién
khong glan e SE glup cho cac goc khop nang
cao tudi tho va cac két cau khac cta canh tay
Robot co va giam thiéu sy rung lic cta diém
EE trong mién khong gian Wiree.

Loi cam on:

Tac gia xin cdm on Truong Pai hoc
Giao thong Van tai Thanh phd HO Chi Minh;
Trudng Cao diang Ky thuat Cong nghé Ba Rija
— Viing Tau; va Truong Pai hoc Bach Khoa,
DHQG — HCM d4 hd trg thoi gian, phuong tién
va co s6 vat chit cho nghién ciru nay. <%
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NGHIEN CU’U GIA CONG BANH RANG KHONG TRON BANG
PHUONG PHAP CAT DAY

REVIEW ON TECHNOLOGICAL MEASURES IN MANUFACTURING NON-
CIRCULAR GEAR USING WIRE ELECTRICAL DISCHARGE METHOD

Hoang Dirc Quan
Trung tam HJ tro viéc lam va Hop tac doanh nghiép, Trudng Cao dang nghé Cong nghiép Ha Noi

TOM TAT

Bdnh rang khéng tron cé ty sé truyén chinh xdc va tinh ndng déng tot nén dwoc sir dung
trong nhiéu mdy méc quan trong. Tuy nhién, ché tao banh rang khéng tron la mét trong nhitng van
dé khé khan nhdt dinh trong cong nghé ché tao. Do kha ning céng nghé han ché ciia mdy méc va
céng truyén thong, cdc phwong phdp san xudt trde ddy khong thé tinh todn dwoce hinh dang gid
dinh cia dwong rang va bién dang ciia né. Gia céng cat day (WEDM) la phwong phdp hiéu qud dé
ché tao hdu hét cac loai banh rang khéng tron. Bai bdo trinh bay khia canh cong nghé ciia phirong

phap cat day img dung trong ché tao banh rang khéng tron.

Tir khoa: Bdinh rdang khéng tron; Phwong phdp cdt day,; Gia céng banh ring; Cdt banh

rang khong tron.
ABSTRACT

Non-circular gears have the characteristics of gear ratio accuracy and good dynamic
performance, so they are used in many important machines. However, the construction and
manufacture of non-circular gears is one of the most difficult issues in machine technology. Due to
the limited technological capabilities of traditional machines and tools, past manufacturing methods
were unable to calculate the assumed shape of the tooth line and its profile. Wire electrical discharge
machining (WEDM) can process almost all kinds of non-circular gear. This article presents the
technological aspects of wire electrical discharge machining (WEDM) applied to manufacturing

non-circular gears.

Keywords: Non-round gears; Wire cutting methods, Gear machining, Cutting non-round

gears.
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1. GIOI THIEU

Y tuong vé banh riang khong tron c6
tr lich sir ban dau cua k¥ thuat. Leonardo Da
Vinci phac thao mot sé phién ban khong gian
ctia banh rang khong tron. Vao thé ky 18, cac
banh rang khong tron dugc str dung trong may
bom, dé)ng hd, hop nhac, dd choi va cac thiét
bi khéc. Céc banh rang dugc san xudt vao thoi
diém d6 c6 hinh dang don gian, dan dén diéu
kién an khép khong phu hgp. Hién nay, banh
rang khong tron va cam rang dugc st dung
trong may dét, bo truyén dong chiét ap phi
tuyén tinh, hop sé bién thién lién tuc, thiét bi
chi s6 Geneva va cac co cau khac. Mic du céac
may diéu khién sé (CNC) hién dai cho phép
ché tao cac hinh dang phtc tap, nhung cic
phuong phap thiét ké banh rang khong tron
thich hop lai khong san c6 va thuong sir dung
céc banh rang hinh elip don gian nhat.

Nhiéu hoc gia trén thé giéi quan tim
dén banh rang khong tron. Du vdy, su phat
trién trong linh vyuc nay van con cham do tinh
chét phtic tap cta cac phuong trinh mé ta banh
rang khong tron [1, 2]. Sy phuc tap nay da lam
cho viéc phan tich cac banh rang khong tron
hau nhu khong thé thuc hién dugc néu khong
cO sy tro gitp cua cong nghé may tinh [3, 4].

So véi cac banh rang tiéu chuén, viéc
thiét ké va ché tao cac banh rang khong tron
c6 tryc song song con c6 thém mot sé van dé
nhu: Tinh toan duong lan cho ca hai banh rang
phéi hop tt v6i nhau, tic 1a 1an khong trugt
[5], tinh toan cac dang rang ma truc an khép
va duong lan cua gia tham chiéu thay d6i vi tri
cua chung theo thoi gian. Ngoai ra, & cac banh
ring khong tron, mdi sudn cla ring c6 mot
duong co s& doc lap. Cac phuong phédp san
xuat hién dai cho phép tao ra cic banh ring
con khong tron c6 bién dang rang dang tu do
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va rang cong theo hudng doc cua ching.

Béanh rang khong tron c6 dac tinh
chinh xac vé ty s6 truyén va tinh ning dong tot
nhung kho ché tao. Gia cong cit day — Wire
electrical discharge machining (WEDM) c6
thé xir Iy hau hét cac loai banh ring khong
tron. Dé ché tao banh rang khong tron dap ung
yéu cau bé mit, cAn nghién ctru cac khia canh
cong nghé trong qua trinh ché tao. Nghién ctru
nay nham muc dich khao sat dic trung cong
ngh¢ khi tinh toan chi tiét phuong phap cong
nghé¢ gia cong banh rang khong tron su dung
phuong phap cit diy WEDM.,

2. CAC PHUONG PHAP CHE TAO BANH
RANG KHONG TRON

Cac phuong phap ché tao banh ring
khéng tron co ban bao gdm: phay lin, phay
lan chéo, xoc va cit day WEDM. Pa c6 mot
sd nghién ctru md ta quy trinh gia cong banh
ring khong tron bang phuong phap phay lin
chéo [6, 7]. Khi phay cac banh ring xoin
khong tron, c6 mot s6 van dé anh hudng dén
rang cua dao phay nhu tai trong tac dung lén
ring dao khong déu va do mon cua dao. Dé
giai quyét nhing van dé nay, mo hinh phay
lan sau truc déng thoi da dugc phat trién dua
trén phuong phap phay lan chéo. Két qua thyuc
nghiém cho thay, phay lin chéo c6 mét s6 wu
diém so v6i phay lan khong chéo. Banh ring
khong tron ciing dugc ché tao bang phuong
phap xoc. Phuong phap xoc dugc st dung
trong cac truong hop ma cic phuong phap
khac khong cho phép gia cong bién dang 1om.
Phuong phap cit ddy WEDM c6 wu diém 1a
¢6 thé ché tao hau hét duge cac loai banh rang
khéng tron. Tuy nhién, dé ché tao banh riang
khong tron dap mg yéu cau bé mit ciing 1a
mot kho khan trong qua trinh gia cong.
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3. PAC PIEM CONG NGHE KHI GIA
CONG BANH RANG KHONG TRON SU
DUNG PHUONG PHAPCATDAY (WEDM)

Banh ring khong tron dugc biéu dién
dudi dang hai duong lan P, va P, v6i tim quay
lan luot & cac diém O, va O,. Nhitng duong do
an khép v6i nhau, 1an khong truot.

Hinh P, dugc mo ta bang phuong trinh
theo toa do cyc la ham cua ban kinh r (). Ty
sd truyén duoc mo ta bai ham sb:

_olp) n(a)
v(m_wz(col)_ n(o) 0

Trong do, o, (¢,) va o, (¢,) lan luot 1a
cac ham van tdc goc cua banh rang thi nhit va
thtr hai.

Khoang cach truc A khong doi:

A=r1(¢)+r, ()= const (2)

Céc duong lan lam viéc phdi hop voi
nhau ma khong truot:

n(o)
d 3
rz((”l) 1 4

do, =

Két hop phuong trinh (1) va (3) va tién
hanh tich phan:

IR,
®, _£W¢l 4)

Hing s6 tich phan dugc tim thay tir diéu
kién sau: néu ¢, =0thig,=0.

Hinh 1. Cdc dwong lan biéu dién banh ring khéng
tron: P, P, - DPuong lan; 01, 02 — Tam xoay.

L

ol
Hinh 2. Duong lan dwoc chia thanh cac doan.

Dé truyén chuyén dong lién tuc thi ham
ty s truyén phai tuan hoan va chu ky T cua
banh rang phai li€n hé¢ v6i chu ky T va T, cua
banh rang 1 va 2 twong ing nhu sau:

T=—_L=-2= (5)
Trong d6n, van, lacac sO ty nhién.

Trong truong hop trén Hinh 1, chuky T
ctia ham ty sb truyén vp)=mn, T =2, vaT,=
3n; do d6, khi @, = thi ¢,=2/37. Diéu nay lam

cho:
’”1 (01
6
IA n(o) ©)

Gia tri ctia tham sd A c6 thé duoc tinh
tlr cdng thtrc (6). P,=r1,(¢,) c6 thé duogc tinh tir
cong thue (2) va (3).

Chung ta gia sir ¢6 dudong lan P, ma tai
d6 can tim dudng hop tac P, dap ing cac yéu
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cau duoc mo ta & trén. Buong P, da dugc chia
thanh i doan 1 .sao cho moi doan do c6 thé duoc
biéu dién dlIO‘l dang duong xoan 6¢ Archimedes
v61 do chinh xac phu hgp (Hinh 2).

Puong xodn ¢ Archimedes droc mo t boi:

r=kx (7)

K’ 2’%; k:rz;rl; dl = \J(dr)’ +(rda)" ; dr = d(ka)=kda
CiS \/(‘kdOf)2 +(rda)’ = \/(kda')2 +(kada)’ = N1+ aida

Jar=Eafe 1 (e 1)
lzzfdl%[%\/ﬁﬂn(az+\/m)_“l\/ﬁ‘ln(a‘ +WH(8)

Néu cac duong P, va P, lan khong truot
1én nhau va duong P, duoc chla thanh i phan
1, twong (g v6i P, th1 dua vao cong thuce (3),
chung ta co: 1, = 12i 9)

Phuong trinh cua duong P, duoc ude
luong tir phuong trinh (2) dén (9).

Budc tiép theo 1a tinh todn cic dang
rang. Puodng lan cua banh rang khong tron
dugc mo ta boi L = r(). C6 thanh tham chiéu
dan huéng S lin trén dudng lin ma khong bi
truot. Bién dang chir T cta gid tham chiéu duge
lién két v6i duong S (Hinh 3). Toa d6 tiép diém
P ciia cac dudng thang la:

(10)

Hinh 3. Thanh ddn tham chiéu trén dwong lan cia
banh rang.
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Hinh 4. Uéc lvong dang rang

Goc giita ban kinh r(¢) va thanh dan
huong S cua gia dugc tinh tir cong thuec:

Q:arctan(r((p)/(dr/d(p)) (11)
Nén: p=¢—0 (12)

Néu ¢ = 0 thi P, = p,- Vi thanh dan
huong S dang lan trén duong L ma khong trugt
tir diém P, dén diém P, nén d6 dai doan I cua
duong thang L giita cac diém P,vaP bang do
dai cua vecto s giita cac diém p,va P cua duong
thang S.

Neu duong L bao gom 1 cac doan L,
theo yéu cau liét ké o trén thi diém P tuong u'ng
voi L dong thoi tim dugce d6 dai I, va he¢ so k.
cho m01 doan L, tir cOng thirc (8), th1

dr L
2 = habl=24, (13)

Hinh 4 thé hién cac vi tri lién tiép cua
duong lan S] dén S, va bién dang cua gia tri
tham chiéu T, dén T

Dé tim céc diém c6 dang rang banh rang
khong tron, cac du’O’ng thing u, dén u_da duogc
dua vao. Cac diém giao nhau cua cac mat cit T,
dén T, v6i cac dudng thiang u, dén u duoc tlnh
todn bang hinh hoc giai tich. Cac dlem nam trén
bién dang rang banh rang khong tron duoc loc

ra khoi tit ca cac diém tim dugc. Quy trinh nay &
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duoc lap lai cho tat ca cac mat cua banh rang
khong tron. Modun cua banh rang khong tron
duogc tinh bang:

>,
m:ﬂzﬂ (14)

nz nZz

Trong do, z 1a s0 rdng cuia banh ring.

M5 hinh s6 nay dugc st dung dé tao ra
cac chuong trinh san xuit cho may cit day dugc
diéu khién bang CNC. Cac banh riang dugc so
sanh voi mo hinh k¥ thuat s6 bang may do toa
do (CMM - Cordinate Measuring Machine).

Két qua cua viée gia cong cac banh ring
khong tron trén bé mit cua ching s& hinh thanh
cac nhip nho trén bé mit. Chung c6 thé duoc
loai bo bang dau cha soi gbm [8].

6. KET LUAN

- Pi mb ta ddc diém cong nghé cua cac
phuong phap cat diy (WEDM) dé ché tao banh
ring khong tron 1a cong nghé duy nhét hién co
cho phép ché tao mot banh ring khong tron
thich hop hon ca. Pdng thoi thyc hién cac hinh
dang tuy chinh cho cic phin & chan ring va
céc phan do ¢ thé khac nhau d6i véi mdi suon
rang.

- Chi ra nhugc diém cuia phuong phap

x0c la can c6 cac loai may méc chuyén dung va
hinh dang hinh hoc cua dao phuc tap.

- Cac két qua nay duoc dit 1am nén

tang cho viéc nghién ctru sdu hon vé céac tinh
chat cu thé cua banh rang khong tron nhu dong

hoc, cling nhu céc van dé lién quan dén do bén,
dong luc hoc va ma sat. «
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NGHIEN Cl’U ANH HUONG CUA BIEN AP BbEN TOC PO BOC VAT
LIEU VA CHAT LUWONG BE MAT KHI MAI BIEN HOA THEP SKD11
BANG DA MAI KIM CUONG

STUDYING THE EFFECT OF VOLTAGE ON MATERIAL REMOVAL SPEED AND
SURFACE QUALITY WHEN ELECTROCHEMICAL GRINDING SKDI11 STEEL
WITH DIAMOND GRINDING STONE

Ngé Xuén Son, Lé Thai Son, Luu Thuy Chung, Mai Tit Loi
Truong Dai hoc Su pham K¥ thuat Vinh

TOM TAT

Bai bdo nay trinh bay két qua nghién ciru anh hieong ciia dién dp dén toc do boc vit liéu va
chdt lwong bé mdt khi mai dién hod thép chong mai mon, SKDI11, bang dd mai kim cwong khong
dan dién nham tim ra mirc dién dp gia cong hop 1y. Nhém nghién civu thwe nghiém madi & cdc mirc
dien ap 3V, 6V, 9V va 12V o cac khoang thoi gian 10, 20, 30, 40 phut voi dung dich dién phdan NaCl
5%. Két qua cho thay khi dién dp tang cao, ndng sudt mai tang lén nhung chat lwong bé mdt giam
xuéng. O dién ap 6V cho chat lwong bé mat cao nhat do su can bdng cua an mon dién hoa va mai

mon co hoc. O dién dp 12V, bé mdt chii yéu bi phd huy do dn mon dién hod.
Tiwr khoa: Dién hoad; Boc vat liéu; Pién cuc.
ABSTRACT

This paper presents researchs on the influence of voltage on material removal speed
and surface quality when electrochemically grinding abrasion-resistant steel, SKD11, with non-
conductive diamond grinding wheels to find the reasonable processing voltage level. The research
team experimented with grinding at voltage levels of 3V, 6V, 9V and 12V at intervals of 10, 20, 30,
40 minutes with 5% NaCl electrolyte solution. The results show that when the voltage increases,
grinding productivity increases while surface quality decreases. At 6V voltage, the surface quality
peaked due to the balance of electrochemical corrosion and mechanical abrasion. At 12V voltage,

the dominant cause for the destruction of the surface is electrochemical corrosion.

Keywords: Electrochemistry, Peel off material; Electrode.
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1. GIOI THIEU

Thép SKDI1 1a thép hop kim chéng
mai mon thuong duoc sir dung dé lam khuén,
mau. Pay 1a loai vat liéu khé gia cong, thong
thuong dé gia cong tinh loai vat liéu nay phai
dung d4 mai kim cuong thay cho viéc dung da
cabitsilic [1, 4]. Ngay nay, cung vdi su phat
trién cua khoa hoc ky thuat cadc nha khoa hoc
dd dua ra cac phuong phap gia cong tién tién
dé gia cong thép SKDI11 nhu: Mai dién hoa
[2, 3], gia cOong bang siéu 4m, gia cong bang
xung dién, v.v. [7, 8]. Cac nghién ctru vé& mai
dién hoa bang ¢a mai kim cuong da chi ra rang
ngoai cac anh huong cua dién ap, do hat, chét
két dinh, ap luc don vi mai thi anh hudng cia
dién héa khi mai 1a yéu td vo cing quan trong
anh huong dén ning suit va quyét dinh nhiéu
dén chat luong bé mit vat mai [5, 6].

bé dat duogc nang suét, chat luong, gia
thanh cia qua trinh mai dién hoa bang da mai
Kim cuong can tip trung nghién ctru vé mai
dién hoa. Mai dién hoa co thé ding d¢a mai dan
dién, hoic da mai khong dan dién (da co chat
dinh két hitu co). Trong ndi dung bai bao nay,
tac gia tap trung nghién ciru toe d6 boc tach vat
liéu (nang suét) [3] va chat luong bé mit sau
khi mai [7] véi d4 mai trung tinh (d4 khong dan
dién).

2. PHUONG PHAP NGHIEN CUU

Tac gia su dung thi nghiém la may mai
FS cua Buc dugc cai tao thanh may mai di¢n
hoa (Hinh 1.1). Chi tiét truc mau la thép SKD11
cua Nhat Ban co kich thudc 1a ©62x200. Pa co
van tdc mai V = 35m/s. P4 mai duoc st dung
la d4 mai kim cuong dang dia 300x127x20 ky
hiéu PR 300x127x20-40-H, day la loai da co
kim cuong dugc san xuét tai Dai Loan, ¢ chat
dinh két hitu co, dung dich chat dién phan 1a

Natri clorua (Nacl) dugc pha theo ty 1€ 5% vao
nudc cat.

Hinh 1.1. May mai dién hoa:

1. Bé diéu chinh dién dp, 2. Man hinh hién thi
vonke, 3. May mai dién hoa, 4. Pau cach dién
trieée, 5. Pd mai kim cwong, 6. Ong dan dung dich
Nacl, 7. Phéi mai, 8. Pdu cdch dién sau,

9. Ban may

Hinh 1.2. Phéi lam thi nghiém

Qua trinh mai, chi tiét dugc phan chia
cac khoang déu nhau véi cac dai dién ap 1a: 3V;
6V; 9V; 12V. Chi tiét dugc chéng tam 2 dau,
mot dau duoc kep tc va duge mai so bo khi
chua c6 dién ap. Thyc hién mai dién hda véi
cac ché d6 mai cho cac cép do dién ap ra: 3V;
6V; 9V; 12V. Mbi ché do dién ap tién hanh mai
trong th(n gian 10 phuat, 20 phat, 30 phut, 40
phiit va s6 liéu duoc chia trung binh khi kiém
tra va c6 két qua do duong kinh chi tiét, sir
dung kinh hién vi dién tirt ARCS — KIM 4530U.
Do cing cua phdi duge kiém tra bang may do
do cirng Matsuzawa cua Nhat Ban, phoi co6 do
cung khoang 62 HRC.
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3. KET QUA VA BAN LUAN
3.1. Két qua

3.1.1. Anh hwéng ciia di¢n dp dén toc dp béc
vdt liéu va chat lwgng bé mdt

Két qua do dudng kinh chi tiét thay d6i
luong du gia cong trung binh theo ban kinh va
theo thoi gian nhu sau:

Bdng 1-1: Bdng tong hop suw thay doi lwong gia
cong theo ban kinh, theo thoi gian, mm.

Thoi Cic ché do dién ap Gh,i

gian chu

(phit) | 3y | 6v | 9V | 12V | mm
10 0.0334 | 0.2173 | 0.2843 | 0.3754
20 0.1454 | 0.2889 | 0.3765 | 0.4287
30 0.257 | 0.3793 | 0.3955 | 0.4976
40 0.3102 | 0.4762 | 0.498 | 0.5589

Str dung phén mém Excel, ta v& dugc
d06 thi nhu sau:

‘Thay 8 kich thube gia c3ng trung binh theo bin kinh theo thii gian Thay d8i kich thuéc gla céng trung

binh theo ban kinh theo thoi gian

0.6
0.6

0.1
30 0

m0-0.2 m0.2-04 m04-06 ——3V ==V =9V 12v

Hinh 1.3. P6 thi thay doi leong dw gia cong trung
binh dwong kinh phéi theo thoi gian

3.1.2. Sw thay déi ciu tritc té vi bé mdt khi
thay doi cdac ché dj dién ap mai

Tién hanh chup anh dé phéan tich cau
truc, chat luong bé mat tai cac ché do dién ap
khi mai:
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Dién ap 6V

Dién ap 9V Pién ap 12V
Hinh 1.4. Anh chup bé mdt chi tiét 6 cac ché do
dién ap khdc nhau

3.2. Thio luan

Tu biéu dd va anh chup trén, ta nhan
thdy rang thay d6i dién ap anh huong 16n dén
d6 boc vat liéu, ning sudt mai va chéat luong
bé mat tac dong truc tiép 1an nhau [6], khi mai
dién hoéa véi dién ap mai ting, thi ning suat
mai ting nhung chat luong bé miat giam. Khi
thuc hién mai & cac ché d6 dién ap khac nhau,
ta théy dd boc tach vat lieu phu thudc vao dién
ap rat nhiéu. Khi dién ap ting thi do boc tach
vat lidu tang, dan dén ning sut mai ting nhung
chat lugng bé mit giam xudng, diéu nay tring
v6i cac két luan cua [2, 3] khi thuc hién mai
dién hoa véi da mai dan dién.

Téc do boc vat liéu chi tiét mai phy
thudc nhiéu vao viéc thay doi cac ché do dién
ap. O mirc dién ap 3V, tde do boc vat lidu x4y
ra cham, dién cuc da tac dong trén bé mit cua
chi tiét nén chat luong bé mit nhin kém hon so
v6i viée khong stir dung mai dién hoa. Khi tang
dién 4p lén 6V, tdc do boc vat lidu tang 1én do
tac dung cua di€n hoa lam nhao bé mat phoi két
hop voi qua trinh cao xudc ctia cac hat mai [8].
O muc dién ap 9V, cac dinh nhap nho trén bé
mit lién tuc bi ban pha, bi bong troc va cubn ra
ngoai theo cac hat mai. Trong giai doan nay, bé

&
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mat mai bi mon nhanh do ap luc don vi trong
vung mai lon, bé miat duoc mai cua chi tiét lién
tuc tiép xtc véi bé mat da mai va lién tuc bi
hién tuong dién hoa, cac dinh nhép nhd trén bé
mit chi tiét nhanh chéng bi san phing, dé cac
dinh nhdp nh6 méi dugce hinh thanh [5], do d6
toc 40 mon giai doan nay la rat 1on. Khi thuc
hién mai & ché do dién ap 12V, ta thay toc do
boc tach vat liéu ting, tuy nhién trén bé mit chi
tiét xuét hién cac vung [6m lam cho bé mit chi
tiét xdu di nén chi phu hop dé mai tho.

4. KET LUAN

Véi dién ap ngudn mot chiéu hoa tan
Anot tir 3V =+ 12V: Khi dién 4p su dung 1a 12V
dan t6i ting do nhap nho té vi bé mat mai, tang
s0 lan phong tia ltra dién, cuong héa qua trinh
hoa tan cuc duong ting, dan toi giam lyc cit,
nang suét ting. Song sy ting dién ap qua 12V
khong c6 loi vi n6 phong tia Ira manh trong
ving mai, lam giam chat lugng bé mit gia cong
va dan dén tang lugng mon cua da, giam chat
lugong bé mat. Khi sir dung mai di¢n hoa & ché
do 3V, ta théy chét luong bé mit tt, song nang
suat boc tach khong cao so voi qua trinh mai &
ché do dién ap cao hon.

Nhu viy, dé dam bao do boc vat licu
tao ra ning sut cao khi mai thép SKD11 bang
phuong phap mai dién ho4, ta nén chon dai di¢n
ap mai 3V voi ché d6 mai tinh va chon 9 + 12V
v6i ché do mai tho 1a hop 1y nhat. <

Ngay nhan bai: 18/11/2023
Ngay phéan bién: 05/12/2023
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U'NG DUNG ANN BE DY DOAN BQ CHINH XAC KICH THU'OC CUA
MAU BUC BU'Q'C CHE TAO BANG CONG NGHE IN 3D LCD

APPLYING ANN TO PREDICTE THE DIMENSIONAL ACCURACY OF CASTING
SAMPLE FABRICATED USING 3D LCD PRINTING TECHNOLOGY

Huynh Hiru Nghi, Pinh Thanh Luén, Bui Trong Hiéu*
Khoa Co khi, Truong Pai hoc Bach khoa, Dai hoc Quéc gia Thanh phé HO Chi Minh

TOM TAT

Viéc ing dung cong nghé in 3D dé ché tao mau cho qud trinh diic mau chay (Investment
Casting — IC) mang lai nhiéu loi ich do gitip it ngan quy trinh, tiét kiém thoi gian va chi phi.
Day ciing la linh vuc dang dvwoc cac nha khoa hoc trong va ngoai nuoc quan tam nghién curu. Mot
trong nhitng van dé quan trong la sai $6 kich thuée ciia mau diic do hién twong bién dang, co riit
trong qud trinh ché tao mau. Bai bdo nay trinh bay qua trinh s dyng phuwong phdap mang than
kinh nhan tao (Artificial Neural Network — ANN) dé dw dodn a6 chinh xdc kich thude ciia mau diic
dwoc ché tao bang cong nghé in 3D sir dung vdt liéu nhira long (3D Printing Resin) theo cong nghé
LCD (Liquid Crystal Display). Qua trinh quy hoach dugc thiét ke theo quy hoach doi xing dang B
(Face-centered Central composite design — FCCCD) gom 32 mdu. Mau dwoc ché tao bang vit liéu
Anycubic Dental Castable Resin, mét loai vét liéu giong sap dwoc sir dung dé diic cac san pham
trong nha khoa. Két qud cho thdy mé hinh dw dodn dwoc xdy ding la phiv hop, ¢é méi lién quan chdt
ché voi dir liéu dau ra véi sai léch giiva két qua duw dodn véi két qua thuce nghiém (MAE) la 0,0425.

T khéa: IC; LCD; FCCCD; Théng sé cong nghé.
ABSTRACT

The application of 3D printing technology to create samples for the investment casting
process (Investment Casting - IC) brings many benefits because it helps shorten the process, saving
time and costs. This is also an area that is being researched by domestic and foreign scientists.
One of the important issues is the dimensional error of the cast sample due to deformation and
shrinkage during the sample manufacturing process. This article presents the process of using the
artificial neural network (Artificial Neural Network — ANN) method to predict the dimensional
accuracy of cast sample fabricated using 3D printing technology, using liquid plastic materials
(3D Printing Resin) based on LCD (Liquid Crystal Display) technology. The planning process is
designed according to symmetrical plan type B (Face-centered Central composite design — FCCCD)
including 32 models. The model is made of Anycubic Dental Castable Resin, a wax-like material
used to cast dental products. The results show that the built prediction model is suitable, has a close
relationship with the output data with the difference between predicted results and experimental
results (MAE) being 0.0425.

Keywords: IC; LCD; FCCCD; Technology parameter.
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1. GIOI THIEU

Cong nghé bdi dip vat liéu (Additive
Manufacturing — AM) hay con duoc goi la
cong nghé in 3D la mot trong nhitng cong nghé
tién tién va nhiéu tiém nang nhat cua thé ky
21. Coéng nghé nay dang phat trién manh mé
va duoc st dung rong rai ¢ nhiéu linh vuc khac
nhau trong d6 c6 linh vuc IC. Cong nghé AM
c6 thé gitp rat ngan quy trinh ché tao mau duc
bang sap so voi cac phuong phap truyén thong.
Viéc quan tam, st dung AM cho linh vuc IC
bat ddu ngay tir khi cong nghé nay duogc phat
trién. Pidu nay duoc thé hién trong tac pham
trinh bay qua trinh str dung SLA cho dic nhanh
(Rapid Casting — RC) dugc thuc hién bdi Paul
F. Jacobs dau nam 1992 [1], trong d6 c6 mot sd
nghién ctru dién hinh vé viéc ché tao cic mau
duc bang cong nghé SLA (Stereolithography)
dé thay thé cho miu sap trong qué trinh san
xuat don chiéc. Mot s6 nha nghién ciru [2-4]
da trinh bay két qua nghién ctru cua ho trong
viéc tim ra anh hudng ciia cic thong s6 cong
nghé dén do 6n dinh kich thudc ctia mau sap.
Morwood va cdng su [5] da nghién ctru va tim
ra phuong phap st dung mau sap dic ¢ khoang
nhiét do thép, c6 do ciing vura phai dé dam bao
d6 co rat t6i thiéu ciia mau sap. Trong giai doan
tao khuon, Bates va cong sy [6] da trinh bay
viéc st dung mdt loai vat liéu phu la hon hop
gilta zircon va vita dé kiém soat do day cia
khuon. Bén canh do, Singh va cong su [7], va
Kumar va cong su [8] di st dung két qua nay
két hop véi cac yéu td khac dé nghién ctru vé
qua trinh tao khudén dtic mau chay. Trong giai
doan duc, Okhuysen va cong sy [9] da bao céo
nghién ctru vé hién tuong sai I¢ch kich thudc
c¢6 thé xay ra khi dic cac miu bang vat lidu
hop kim khac nhau. Harste va Schwerdtfeger
[10] da do do co rut cua thép trong qua trinh
dong dac va lam nguoi, dong thoi xac dinh anh
huéng cua ham luong cacbon dén d6 co rit.

Anh hudng cua nhiét do rot dén do chinh xac
kich thudc da dugc nghién ctru bodi Farhangi va
cong sy [11] va Seidu va Onigbajumo [12], két
qua nghién ctru di xac dinh rang viéc tang nhiét
do rot sé lam tang hién tugong bién dang. Vé
viéc ung dung cong nghé AM trong viéc ché
tao mau dac, Huynh Hitu Nghi va cong su [13]
da chi ra hai vin dé chinh déi v6i qua trinh duc
nhanh d6 1a sy nut vo cua vo khudn trong qua
trinh nung va cac mau bi chay khong hoan toan
s& d¢é lai tro va giai phong cac san pham phu
¢6 tac dung an mon anh huéng dén vo khuon.
Trong nghién ctru, cac tac gia da sir dung ba
thong sb gom s6 10p vo, mat do dién day va
kiéu dién day dé xac dinh anh hudng cua ching
dén lugng tro con lai. Cac mau thir ABS dugc
ché tao bang cong nghé FDM. Nhya ABS duoc
st dung vi n6 c6 nhiét do chay cao va thuong
duoc st dung trong san xuat cong nghiép. Sau
do, cac tac gia da huan luyén mang ANN dé du
doan két qua cta cac thir nghiém va so sanh
v6i két qua dy doan theo phuwong phap Taguchi
bang cach sir dung sai s6 phan tram tuyét d6i
trung binh (MAPE). Két qua cho thiy sy twong
tac gitta mat do dién day va kiéu dién day, kiéu
dién day va sd 10p vo 1a quan trong nhat ddi
v6i lwgng phan trim ciia phan tro con lai trong
khuon. Phan tich MAPE gitra két qua du doan
cua phuong phéap Taguchi va phuong phap ANN
cho thay rang phuong phap ANN déang tin cay
hon. Bén canh d6, nhom tac gia ciing dé& xuét
can cai thién thém mot vai khia canh trong quy
trinh thyc nghiém. Muslim Mukhtarkhanov,
Asma Perveen va Didier Talamona [14] da xem
x€t tinh trang hién tai cua cong nghé AM su
dung vat li€u nhya long trong san xuét bé“mg
phuong phap IC. Céc tac gia két luan rang cong
nghé SLA 1a mdt cong cu t6t dé san xudt ca
khuon mau va dung cu, von 1a nhimg yéu tb
chinh cua nganh cong nghi¢p IC. Bai bdo nay
cling da trinh bay mot van dé can dugc khic
phuc l1a d§ gian nd nhiét cao cua cac loai nhya
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do6i khi gay nat vo khuon.

Qua trinh khao sat cac nghién cuu trén
cho thdy, viéc ung dung coéng nghé in 3D dé
ché tao miu duc mang lai nhiéu loi ich tich cuc.
Trong qua trinh nay, do chinh xac kich thudc
ctia mau 1a chi tiéu quan trong trong viéc danh
gia chét lugng cua vat duc. Muc dich cua bai
b4do nham tim hiéu anh huéng cua cac thong
s6 cong nghé sir dung vat liéu nhya dang 1ong
theo cong ngh¢ LCD va du doan dd chinh xac
kich thudc cua san pham nham giam thiéu sai
sO trung gian va ting chat lugng san pham diic
cudi cung phuc vu cho qua trinh ing dung cong
nghé in 3D dé ché tao cac mau duc tai Viét
Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Quy trinh thwe nghiém

bé du doan do chinh xac kich thudc cua
mau dic duogc ché tao bang cong nghé in 3D

LCD. Quy trinh thuc nghiém va danh gia dugc
tién hanh theo luu dd duoc trinh bay ¢ Hinh 1.

Chon thong s6

Kiém tra kich thuée Thiét 13p mé hinh hudn

va mire gid tri chiéu cao

l

Xéy dung ké hoach
thye nghigm FCCCD

|

Thi nghiém méu
theo ASTM céng nghé

| T

Hinh 1. Luu do quy trinh thwe nghiém va déanh gid

luyén mang ANN

‘ Ché tao min ‘ Hudn luyén mang ANN

Chira tot

Thiét lip thong s6

2.2. Thong s6 cong nghé

Duya vao khao sat cac nghién ctru, cac
thong so dau vao dugc lya chon str dung trong
qué trinh thuc nghiém goém: chiéu day 16p, thoi

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 3114312, thang 142 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

gian phoi sang, mat d¢ dién day, chiéu day vo
va do phoi sang 16p cudi. Theo phuong phap
FCCCD, v6i mdi thong sb ta cAn lwa chon gia
tri & hai muc thap (-1) va cao (1). Marc trung
binh (0) cua cac thong sb s& 1 gia tri trung binh
gitra hai mirc thép - cao da duoc lua chon trudce
d6. Cac thong s con lai nhan mirc gia tri trung
binh va duoc giir khong doi dé tiét kiém thoi
gian va vat li¢u. Gia tri cac thong sb duoc chon
vao cac cong trinh nghién ciru da cong bd va
kinh nghiém van hanh may cua nhom nghién
ctru. Céc thong sb va mirc gia tri duoc trinh bay
trong Bang 1.

Bang 1. Théng sé va mikc gid tri thi nghiém

Trung
Thong Ki | Ma | Don | Thap | Binh | Cao
i) hi¢u | héa | vi | (-1) ) a
Chicu 1 1 ) T mm | 0,05 | 006 | 0,07
day 16p
Thoi
gian phoi | B x2 S 20 22 24
sang
Matdd e 3w | 20 | 40 | 60
dicn day
Chitu 1 bl a T mm | 15 2 25
day vo
Do phoi
sangl6p | E x5 s 60 70 80
cudi

2.3. Miu thi nghi¢m

o

30 )

Hinh 2. Mau thir nghiém va cdc vi tri do kich

thuée (H) ciia mau



NGHIEN CUU - TRAO DOI

Hién nay van chwa c¢6 mau thir nghiém
tiéu chuan nao dugc quy dinh riéng cho linh
vuc nay. Dya trén céc tai liéu tham khao, nhém
nghién ctru dé xuat mau thyc nghiém c6 hinh
dang 13 hinh try réng véi kich thudc nhu Hinh
2. Mau dugc ché tao trén thiét bi in 3D LCD
dong PhotonS cua hang ANYCUBIC. Vat
liéu dugc su dung 1a nhya Anycubic Dental
Castable Resin dang long dung dé ché tao mau
phuc vu cho qué trinh diic trong nha khoa. Dé
do gia tri kich thudc, nhém str dung dung cu do
la thudce kep dién tur cua hang INSIZE véi do
chinh xéc thiét bj 1a + 0,03 mm.

Thi nghiém dugc thiét ké theo phuong
phép quy hoach hdn hop ddi xtmg bac hai dang
B (Face-centered Central composite design

— FCCCD) 1a mét bién thé cua phuong phéap

CD [15]. Trong thiét ké nay, cac diém sao
niam & tim mdi mat cua khong gian giai thira,
do d6 a = =1. Tong s6 thi nghiém N = 2k + 2k
v6i thuc nghiém nhan td toan phﬁn. Cac nhan
t6 dau vao duoc biéu dién qua phuong trinh (1):

Xii—X;
§ij = (_U_L) * 2 (1)
J_\.xi
2
2y
= % and Ax; = x;, — x5 for =1,2,3,...,Kand j =1,2.

Vi i va x la gia tri da dugc ma hoa va
gia tri thuc tuong g cta nhan t6 tht i, mirc
thr j va k 1a s6 luong nhan t6 dau vao. Ma tran
quy hoach va két qua thuc nghiém duoc trinh
bay trong Bang 2.

Bdng 2. Ma trdn quy hoach va két qua thire nghiém

Miu thi Nhintdmahoa | CMEU | yx g Nhin t6 ma hoa | Chi€u
nghiém cao H, nghiém cao H,
x1 | x2 | x3| x4 | x5 mm x1 | x2 | x3 | x4 | x5 mm
1 -1 -1 ]-1]-1] 1 3548 17 -1 0] 0|00 3531
2 1 |-1|-1]-1|-1] 3529 18 1 0] 0 0|0/ 3528
3 -1 1 | -1 -1 -1 3544 19 O /-1 00| 0] 3512
4 1 I | -1]-1] 1] 3539 20 0 110 ]00]| 3525
5 1) -1 1 -1 1 3547 21 00 |-1]01]0] 3533
6 1 -1 |1]-1|-1] 3544 22 O 0| 1]0]0] 3524
7 -1 01 1|-1|-1] 355 23 0O 0| 0 |-1]0] 3518
8 1 1 1 -1 ] 1] 3542 24 0O ]0|] 0|10 35,2
9 1) -1 -1 1 1 3522 25 0O 00| 0| 0]-1] 3526
10 1| -1 ]-1]1]-1] 3529 26 00,0701 35,25
11 -1 1 -1 1]-17] 3519 27 0O ]0|0]0]0] 352
12 1 1 -1 1] 1] 3525 28 OO0 0|00 353
13 -1 -1 1] 1] 1] 3549 29 0O 0| 0]0]0] 3531
14 1| -1 1|1 ]-1] 3527 30 0O 00| 0| 0] 0] 35206
15 1)1 1|1 -1] 3524 31 00,0100 35,1
16 1 1 1|1 |1/ 3515 32 00| 0| 0]0] 3519
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2.4. Xdy dung md hinh dw doin bang ANN

[T —

. ——— — Fa—
i ':-iﬂ- ’jia- ]

i Tpemeg Begermen Fins
Hinh 3. Thiét ldp mang ANN trén ph[{n mem
Matlab

Mo hinh ANN duogc xdy dung voi cdu
trac 5-10-1, str dung ham truyén tansig-purelin
cung thuét toan lan truyén nguoc Levenberg-
Marquardt (LM) dé huén luyén. Céu triic mang
dugc thé hién nhu Hinh 3. S6 lidu thuc nghiém
duoc chia ngau nhién thanh céc tap dir liéu nhu
sau: 70% dugc su dung dé huén luyén, 15%

(a) ' (b)

Brwl Velidstion Performance in 0LV 08 of spach T

ey

L

Hasr Sopusrss Erar jmas)

cho viéc xac thuc va két thiic sém dao tao khi
¢6 hién tuong qué khop, 15% con lai dé kiém
tra vé tinh tong quat.

3. KET QUA - THAO LUAN

Két qua qué trinh huén luyén mang s&
hién thi sai s6 binh phuong trung binh (Mean
Square Error — MSE) va hé s twong quan (R)
clia cac tap dir liéu. DO thi hinh 4.a cho thay,
trong qua trinh huén luyén, gia tri MSE cuia tap
xac thyc dat duoc gia tri tdt nhat & 1an lap tha 2
(epoch 2), sau do bat dau tang. Vi vay, ky thuat
két thic sém da dugc st dung dé tranh hién
tugng qua khop. Gia tri MSE tot nhét cua tip
xac thuc thu duoc 1a 0,01088. Bén canh do, sai
s6 huan luyén (duong mau xanh duong) va sai
s6 kiém tra (duong mau do) déu thap, nghia la
két qua du doan rat chinh xac.

D6 thi hdi quy ciia ANN (Hinh 4.b) cho
thiy hé sé twong quan R cho qué trinh huin
luyén (Traning) va kiém tra (Test) déu réat cao
(R>0,9), diéu nay c6 nghia 1a mang dugc huin
luyén t6t, md hinh dy doan c6 moi tuong quan
rat chit ché véi dit liéu dau ra.

WEEk S

Triaas g M=8REar

E.-... ::
¥ v é
Torges C e
S Toma Wi @i FaR = T M=
:E_... LD 3 s - px
- — v ey
£ B
v o L -
- T o -___,f
"=

Hinh 4. o6 thi gid tri MSE ciia 3 tdp so liéu trong hudn luyén mang (a) va
Do thi hoi quy cua moé hinh ANN (b)
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* So sanh gitra gia tri thuc nghi€ém va gid tri dy doan:

Bang 3. Bang so sanh gia tri MAE gitta mé hinh ANN va thyc nghiém

S6 thir tw | ANN thlié;g;ism MAE_ANN | S6 thir tw | ANN thié;‘gll‘:%m MAE_ANN
1 35,145 35,18 0,034778 17 35,163 35,31 0,14601
2 35,328 35,29 0,03843 18 35,432 35,28 0,152607
3 35,156 35,14 0,01668 19 35,231 35,22 0,011231
4 35,394 35,39 0,004363 20 35,311 35,25 0,061836
5 35,15 35,27 0,119776 21 35,241 35,23 0,01195
6 35,386 35,44 0,053165 22 35,298 35,24 0,058276
7 35,171 35,2 0,028318 23 35,221 35,18 0,041766
8 35,437 35,42 0,017739 24 35,324 35,42 0,095198
9 35,158 35,22 0,061937 25 35,277 35,26 0,017332
10 35,427 35,49 0,062844 26 35,26 35,25 0,010416
11 35,193 35,19 0,00346 27 35,268 35,29 0,021248
12 35,462 35,5 0,037333 28 35,268 35,3 0,031248
13 35,174 35,19 0,015818 29 35,268 35,21 0,058751
14 35,459 35,47 0,010775 30 35,268 35,26 0,008751
15 35,232 35,24 0,007388 31 35,268 35,2 0,068751
16 35,48 35,45 0,03018 32 35,268 35,29 0,021248

MAE 0,042488
Pé danh gia do chinh xac ctia md hinh Trong do:

du doan, nhom suir dung sai $6 tuyét ddi trung
binh (Mean Absolute Error — MAE) gitra bo dir
liéu cua phuong phap ANN véi dir ligu thuc
nghiém. MAE do d¢ 16n trung binh cua cac 16i
trong mot tap hop cac du doan ma khong can
xem xét hudng cua chung, do 1a gia tri trung
binh trén mau thu nghiém vé su khac biét tuyét
dbi gitra du doan va quan sat thuc té, trong dé
tat ca khac biét riéng 1é c¢6 trong sb bang nhau.
Gia tri MAE dugc tinh dua theo cong thuc [16]:

n Fa-

1 .
MAE = N Qui= |y,; — :V;| )

y 1a gié tri quan sat thuc té;
Vi la gia tri du doén;
N la tong so thuc nghi¢m.

Két qua tinh toan duoc thé hién trong
Bang 3.

Két qua tinh toan do léch chuin ctia mo
hinh dy doén theo ANN so véi gié tri thuc té
14 0,0424 cho thdy mo hinh ANN c6 kha ning
du bao tot d6i v6i do chinh xéc kich thude cua
mau duc duge ché tao bf?mg cong ngh¢ in 3D
LCD.
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Hinh 5. So sanh gia tri thuc va gia tri dy doan
bang phwong phdap ANN

4. KET LUAN

Trong nghién ctru nay, cac tac gia da su
dung m6 hinh ANN dé du doan do chinh xac
kich thudc ciia mau duc dugc ché tao bang cong
nghé in 3D LCD véi 5 thong sé cong nghé dau
vao gdm: chiéu day 10p, thoi gian phoi sang,
mat do dién déy, chiéu day vo va do phoi sang
16p cudi véi ba mirc gia tri. Két qua cho thiy
cac thong sd ndy co anh huong 16n dén chat
lwong san pham LCD va mo6 hinh ANN c6 kha
nang du doan tdt voi do sai léch so véi gia tri
thuc nghiém thap. Piéu nay cho thay kha ning
tmg dung mé hinh nay dé du doan cho cac chi
tiéu chat lugng quan trong khac nhu: d6 nhdm
bé mit, cac dic tinh co hoc ctia san phém in 3D
LCD noi riéng va cac cong nghé in 3D khéc noi
chung.

Loi cam on:

Nghién ctru dugc tai trg boi Pai hoc
Qudc gia Thanh phé H6 Chi Minh (PHQG-
HCM) trong khuon kho dé tai ma sb C2021-
20-01. %%

Ngay nhan bai: 28/10/2023
Ngay phan bién: 20/11/2023
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XAY DUNG MO HINH VA KHAO SAT DIEN BIEN AP SUAT,
NHIET DO VA QUY LUAT TOA NHIET CUA BONG CO XANG
BO SUNG NHIEN LIEU ETHANOL

BUILDING MODEL AND SURVEYING PRESSURE, TEMPERATURE, LAW OF
THERMAL ELECTRICITY OF ETHANOL FUEL SUPPLEMENTED GASOLINE
ENGINES

D6 Duy Ha
Trung tam Cong nghé Co khi, Truong Pai hoc Cong nghé Giao thong Van tai

TOM TAT

Xac dmh dién bién qua trinh chay va quy ludt toa nhiét cua qua trinh chay trong xylanh
dong co la rdt can thiét va khong thé thiéu dwoc doi véi cac nghién cieu mé hinh hoa chu trinh cong
tac cua dong co va nghién ciru hoan thién qua trinh chady. Bai bdo sur dungphan mém AVL Boost daé
mo hinh hoa dong co xang sw dung nhién lieu Ethanol nham xdc dinh dién bién ap suat, nhiét do va
toc dé téa nhiét cia dong co.

Tir khéa: Quy ludt téa nhiét; Quda trinh chdy ciia dong co; Ap sudt khi thé.
ABSTRACT

Determining the evolution of the combustion process and the law of heat release of the
combustion process in the engine cylinder is indispensable for research on modelling the engine's
work cycle and studying the completion of the combustion process. The article uses AVL Boost
software to model a gasoline engine using Ethanol fuel to determine the engine's pressure,
temperature and heat release rate.

Keywords: Release law of heat; Combustion process of the engine; Cylinder pressure.

1. PAT VAN DE

Viéc nghién ciru dic diém bién thién ap
sut khi thé c6 vai trd quan trong trong nghién
ctru hoan thién va phat trién dong co.

Nghién ctru qué trinh nhiét dong cua
méi chat trong xylanh dong co duoc thé hién
trong nghién ctru [1] da st dung mgt mo hinh
tinh toan sy hinh thanh nhan ngon Itra va su
phat trién ban dau cua né trong dong co danh

Ira cuong buc dé kiém tra nguyén nhan cua su
bién d6i qua trinh chay gitra cac chu ky.

Uu diém cua mé hinh hoéa 1a c6 the dé
dang nghién ctru sy anh hudng cua mot thong
s6 bat ky dén dic diém dién bién cua 4p suat
chay trong xylanh ddng co nhu nghién ctru anh
huong cua toe d6 dong co dén sy thay doi ap
sudt khi thé gifta cac chu trinh [2, 3], hay nghién
ctru mbi lién hé giira dao dong, rung dong va
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tde do dong co voi dac diém thay ddi ap suét
khi thé trong xi lanh [4]. Dé ning cao d6 chinh
xac két qua tinh toan bang mo hinh héa can xéac
dinh dugc quy ludt téa nhiét hay tde do chay
cua nhién liéu mot cach dang tin cay. Trong bai
béo nay, tac gia sir dung phan mém AVL Boost
dé mo hinh hoa dong co xing st dung nhién
liéu Ethanol nham xéac dinh dién bién ap suit,
nhiét do va tdc do téa nhiét cua dong co.

2. XAY DUNG MO HINH VA TiNH TOAN
QUA TRINH CHAY PONG CO XANG

2.1. Xay dung mo hinh

Tac gid sir dung dong co xdng ZY-VE
dé nghién ctru, dong co nay c6 dung tich cong
tac 1,5 lit; ty s6 nén 10:1; Cong suit 1on nhat
76 kW g v6i toc dd 6000 vg/ph; Mb-men 16n
nhit 14 137 N.m tng véi tbe d6 4000 vg/ph.

1 R12

Hinh 1. M6 hinh mo phong dong co ZY-VE

Mo hinh dong co ZY-VE xay dung
bang phan mém AVL Boost st dung mé hinh
chdy Fractal, mo hinh truyén nhiét Woschini
nhu Hinh 1.
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Két qua md phong cho thay sy sai léch
trung binh cong suat, suit tiéu hao nhién liéu
tinh todn va sb lidu catalog theo dic tinh ngoai
1a 2,5% va 1,8%. Su sai Iéch nay khong 16n, do
d6 mo hinh mo6 phong dong co 1a dang tin cay.

2.2. Panh gia két qua

..

5 o
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Goc quay truc khuyu {35)

Hinh 2. Dién bién dp sudt.

Hinh 2 biéu dién bién cua ap suat trong
xylanh dong co khi st dung 05 loai nhién li¢u &
6000 v/ph.

Két qua cho thay, khi dong co sir dung

nhién liéu EO va E5 thi khong c6 nhiéu su khéac
biét, tir E10 tré di bt dau c6 su thay doi.
Ciing c6 thé nhan thiy rang, thoi gian chay tré
(goc chay tré) giam di khi ting ty 1& ethanol
trong khi thoi gian chdy nhanh lai c6 chiéu
huong tang 1én, nén khi dong co st dung nhién
liéu xing pha con xe chay ém hon do tdc do
tang ap suat nho nén kha nang chéng kich nd
cling dugc cai thién.

Ta c6 toc do téa nhiét dugc tinh theo
cong thirc sau:

aQ dx

o = gct-QH-%
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Trong do: g, 1a lugng nhién li¢u cap
cho mot chu trinh; Q,, 1a nhiét tri thap cta nhién

aoodx g A~ ;
li¢u; — 1a toc do chay.

60 1 i I 1 T
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Hinh 3. Téc dg téa nhiét dong co.

Lugng nhién liéu cip cho chu trinh
khong ddi, nhiét tri thép va toc do chay cua hon
hop xing — ethanol thap hon so v&i xdng, vi vay
c6 thé ching minh duogc tdc do toa nhiét cua
dong co sir dung hon hop nhién liéu xing pha
cdn 12 nho hon so véi dong co sir dung xang.
Va khi cang tang ti 1€ ethanol trong nhién li¢u
thi téc do toa nhiét cang giam nhu trén Hinh 3.

3. KET LUAN
- Nghién ctru da gidi thi¢u phuong phap

xéc dinh ap sudt khi thé trong xylanh dong co
va quy luat chay cia nhién ligu.

- Két qua c6 y nghia quan trong cho
viéc phén tich cac nhan t6 anh huong dén qua
trinh chdy dé nghién ctu hoan thién va nang
cao hiéu qua qua trinh chay ciing nhu hiéu suét
cua dong co. <
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MO HINH THYU'C NGHIEM MON CAP MA SAT TRUC — BAC TRONG
HE THONG LOC BUI TINH BIEN CONG NGHIEP

EXPERIMENTAL MODEL OF WEAR OF FRICTION PAIR “C-BUSHING AND
SHAFT BUSHING” IN INDUSTRIAL ELECTROSTATIC PRECIPITATOR SYSTEM

Nguyén Thi Ngoc Huyén', Lé Pirc Bao!, KS. Hoang Tuin Anh?
'"Pai hoc Bach Khoa Ha Noi
2Vién Nghién ctru Co khi, B Cong Thuong

TOM TAT

Hé thong loc bui tinh dién trong cong nghiép la mot trong nhu’ng phuwong phap loc bui va
lam sach khéng khi ¢6 hiéu qua cao, hién nay dwoc sir dung phé bién trong cdc nha may nhiét dién.
Bén canh vwu diém nhu vay thi hé thong loc bui tinh dién ciing co nhuoc diém I6n do lam viéc trong
moi truong khdc nghiét voi nhiét do cao, moi truwong bui ban khong dwoc boi tron dén t6i cac bo
phan, cum chi tiét co khi ciia hé thé'ng loc bui tinh dién bi mai mon, hong hoc nhanh can phai bao
duwéng, thay thé. Do d6, bai bdo nay dwa ra nghién civu vé ma sat, mon cdp truc — bac, la mét trong
cac cum chi tiét quan trong cua cum truc bua go cuc Icfng trong hé théng loc bui tinh dién cong
nghiép, anh huwéng khéng nhé dén hoat dong lién tuc va chat heong loc bui. Két qud buéc dau da
xac dinh mo hinh thuc nghiém thé hién méi quan hé giita lwong mon tcfng cong U cua cap truc —
bac phu thudc dong thoi vao ca ba yéu té: nhiét do (T, °C), nong do bui (B, g/m?) va tdi trong (P, N)
trong diéu kién lam viéc hé théng loc bui tinh dién trong nha may nhiét dién.

Tw khoa: Luong mon,; Cap ma sat truc — bac, Pdc tinh ma sat; Loc bui tinh dién.
ABSTRACT

Industrial electrostatic precipitator systems are one of the highly effective dust filtration and
air cleaning methods currently commonly used in thermal power plants. Besides such advantages, the
electrostatic precipitator system also has major disadvantages due to working in harsh environments
with high temperatures and unlubricated dusty environments. This leads to the mechanical parts
and assemblies of the electrostatic precipitator system becoming worn and damaged quickly and
requiring maintenance and replacement. Therefore, this article presents a study on friction and
wear of the shaft — bushings pair, which is one of the important details of the settled percussion
hammer shaft assembly in the industrial electrostatic precipitator system, significantly affecting the
dust filter performance and quality. The results have identified an experimental model showing the
relationship between the total wear of a pair of bearings depending on three factors simultaneously:
temperature (T, °C), dust concentration (D, g/m’) and load (P. N) under working conditions of
electrostatic precipitator system in thermal power factory.

Keywords: Linear wear; Journal bearing; Electrostatic precipitation.
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1. PAT VAN PE

Truc — bac 1a cap chi tiét dién hinh trong
cac két cau may lién quan dén cac bd phan
chuyén dong, dugc sir dung trong nhiéu nganh
cong nghiép khac nhau. Bac c6 chiric nang nang
dd cac bo phan chuyén dong, giam ma sat va
cling la bé mat chiu mon co thé thay thé. Bac co
thé chiu luc hudng tam, luc doc truc hoac vira
chiu lyc hudéng tam vura chiu lyc doc truc, vé
co ban ¢6 hai loai duoc thé hién & hinh 1 gém:
Bac truot (6ng 10t) (a) va Bac chéng ma sat
(b) [1, 2]. Viéc st dung va chu ky thay thé bac
phu thudc vao diéu kién lam viéc, moi truong,
diéu kién boi tron, vat liéu va cac yéu t6 khac.
Mon cuia cdp ma sat truc — bac 1a nguyén nhan
chinh gay ra hu hong va giam tudi tho cua cac
két cAu co khi. Tdc dd mai mon tang do do sai
léch kich thudc cua cac bd phan (tai khong doi
xtng, khe ho, quy dinh ctia nha san xuat) [3].
Mon cua cap truc — bac trong h¢ théng loc bui
cong nghiép anh huong khong nhé dén hoat
dong va chét lugng loc bui. Nhiéu nghién ctru
clia cac tac gia trén thé gidi vé hé thong loc bui
chu yéu tap trung t6i wru hidu suat va cac yéu t6

anh huong.
P | PO &
Bac 6 kim

Bac truot Bac ghép Bac 6diia  Bac dan

a) Cac loai bac trugt b) Cic loai bac chéng ma sat

Hinh 1. Hai logi bac co ban

Anh huong cua kich thudc hat bui,
né)ng do bui hay tdc do bui cling nhu su tang/
giam nhiét dg, dong dién &p dugc nghién ctru
lién quan tryc tiép dén hiéu suit lam viéc cua
toan bo hé thong loc bui [4-7]. Tac gia Tadeusz
Dziubak, Sebastian Dominik Dziubak va J.
Warczek dd cho thiy ba thong s bui: kich
thudc hat, d6 cing va ndng do6 bui trong khong
khi anh huéng dén d6 mai mon, ting toc mon

clia cdp ma sat: piston, vong piston, 6ng 16t xi-
lanh va 6 trugt [8, 9]. Nghién ctru cia Amandine
Regis, Jean-Marc Linares va cac cong su cling
chi ra sy mai mon cua 6 trugt do chiu tai trong
dong léch tim trong moi trudng khic nghiét
cua nganh hang khong [10]. Nghién ctru [11]
gan day nhat da gii thiéu mot phuong phap
ci tién giam ma sat sat, mon 6 trugt khong can
boi tron béng cach ché tao tir vat liéu thép —
ddng, trong d6 truc 13 thép hop kim va bismuth
oxit thong qua xir Iy laser xung ngin. Nghién
ctru trong nudce [12] nghién ciru vé tdi wu hoa
lwu lugng dong khi trong budng loc dé nang
cao hiéu suét loc bui tinh dién. Ngoai ra la céac
nghién ctru vé anh hudng ctia moi truong nhiét
am dén cac cap ma sat khac nhau nhu: dudng
dan hudng, truc vit me dai ¢ bi, chdi than — ¢d
gop, V.v.

Bai bo nay trinh bay nghién ctru dong
thoi cua cac yéu td vao gdm ca ba yéu td: nhiét
d6 (T, °C), ndng do bui (B, g/m?) va tai trong (P,
N) dén mon cua cap truc — bac cum truc bua go
cuc léng trong hé théng loc bui tinh dién, anh
huong truc tiép dén hoat dong loc bui cta hé
théng.

2. THIET BI THU'C NGHIEM

2.1. Cap ma sat truc — bac (bac ghép) trong
hé théng loc bui [13]

Xu ly bui cong nghiép 1a nhiém vu quan
trong cua cac nha may san xuét, dic biét 1a nha
may nhi¢t dién, nham giam thiéu su phat tan
va tac hai cua bui ra moi truong xung quanh.
Bén canh do, bui bam va phu 1én cac cum chi
tiét, trang thiét bi san xuét 1am hao mon, giam
kha nang trao doi nhiét, giam tudi tho cia thiét
bi. Trong cdc nha may nhi¢t luyén, thuong su
dung phuong phap loc bui tinh di¢n véi hi¢u
suét loc bui cao, xur 1y bui 16n, thu hdi duge ca
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bui kho va udt. Trong ndi dung nghién ctru nay,
cap truc — bac dugc st dung trong thiét bi truc
bua gd cuc ling, mot trong nhiing thiét bi quan
trong co6 vai tro lam rung theo chu ky va lam
sach hang dién cyc lang twong tmg. Cac cip
truc — bac dugc bd tri trong thiét bi truc bua go
cuc léng duoc thé hién trén hinh 2.

T o ling. ey

Hinh 2. Cum truc — bac trong thiét bi biia g0
cue ling

Diéu kién 1am viéc ctia cip ma sat bac
16t truc va bac chir C: chiu anh hudng cua tro,
bui do qué trinh dbt than tao ra, néng d6 bui dau
vao lén tdi 38,62 g/m?; Nhiét d6 cua moi truong
lam viéc cao, c6 thé dat hon 120°C do ludng khi
tro, bui dugc thoi vao tir 16 hoi vira dbt va giam
nhe khi qua budng siy; Tc d6 dong khong khi
<0,2m/s. Tdc d6 quay cua truc: 0,27 [vg/phit].
Ngoai ra, cac khi thai sinh ra trong qua trinh d6t
than da nhu CO, NO_, va SO, cling 1a nhing
tac nhan gay oxy hoa, gdy mon nhanh hon. Tai
trong tac dong 1én h¢ thong gom co truc bua va
btia. Mdi truc bua @50mm dai 5200mm va gom
c6 17 bua va 4 bé dd truc. Do d0, tai tong cong
tac dong 1én b€ do truc 1a 165 kg.

2.2. Thiét bi thue nghiém

Thiét bi thuc nghiém duogc thé hién &
hinh 3. Bac ghép (7) duoc lip cb dinh trén truc
(5) va dugc dat trong hdp tao moi truong bui
va nhiét do cao, chuyén dong cua truc — bac
duoc dan dong bang dong co dién thong qua
bo truyén dai. Kich thudc cua cap truc — bac
thtr nghiém dugc thé hién hinh 4. Nhiét do lam
viéc trong hop 9 duoc khdng ché boi day may
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so nhiét. Tai trong (8) duoc tao bdi co ciu thiry
luc. Van tde gi6 dugc xu ly nho quat gié dat
trong hop 9, néng d6 bui dugc dua vao dat phu
hop véi diéu kién 1am viéc tai nha may nhiét
dién.

Hinh 3. H¢ thong thiét bi thir nghiém

W i ma edi

£irh ra man
2 3
e T 4
.-"ff"’:-'-} -:Q;‘\".
) ’ ]
o 2ol s
v 2E0

Hinh 4. Mat cat cap ma sat truc — bac ghép (bac
ot va bac chir C), trong do: I - Bac chir C; 2 - Bac
lot; 3 - Truc; 4 - Géi do bac chir C

bac tinh k¥ thuat cia may thir mon:

- Kich thudc khuon kho may (Dai x
Rong x Cao): 1156 x 486 x 750 mm;

- Tai trong 16n nhét: P__ =4000N;
- Cong suét dong co chinh: N =5KW @ =
1440v/ph);

- Cong suat dong co bom dau: N,=1,5
KW (n, = 1440v/ph); ‘

- Kich thudc budng thur tao méi truong
(Dai x Rong x Cao): 320 x 250 x 260 mm,;

- Nhiét do thu: (80 + 120)°C;

- Tai trong tha: (300 ~ 500)N.

Két qua do do mon cua cdp chi tiét bac

chit C va bac 16t truc dugc do bang thude kep
dién tir Mitutoyo 150mm d6 chinh x4c 0,0 1mm.

&
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2.3. Thiét ké thi nghiém

Thiét ké thyc nghiém dugc thyc hién
theo phuong phap quy hoach Box-Behnken véi
ba yéu t6 anh huéng: nhiét d6 (T), nong do bui
(B), tai trong (B), s6 cac thir nghiém voi tim 1a
3, do d6 s6 thi nghiém can thyc hién n = 2k(k-
1) + C, (trong do, k 1a s6 thong sé dau vao, C,
la s6 thi nghiém & tam quy hoach) twong tng la
15 thi nghiém. Yéu t6 tht nhat 13 tai trong thay
d6i tir 300 + 500 N, hai yéu t6 nhiét ¢ va nong
dd bui c6 pham vi bién d6i phu hop véi didu
kién lam viéc cua cdp ma sat trong hé théng
loc bui: nhiét do thay doi tir 80 + 120°C, nong
d6 bui 40 + 100 g/m®. Ham muc tiéu dau ra la
lugng mon téng cong ciia bac ghép sau quing
duong ma sat L = 11km.

Xac dinh cac yéu t6 dau vao cho mé
hinh ly thuyét ba yéu t6 nhu bang 1.

Bdng 1. Cdc yéu té anh huong

Bdng 2. Bang dit liéu két qua do mon bac ghép

Cic yéu t6 anh hwéng Gia tri mi hoa

Téi trong P (N) 300 | 400 | 500

Nhi¢t d6 T (°C) 80 100 | 120

Nong do bui N (g/m?) | 40 70 | 100

Két qua do mon ctia mau bac ghép thir
gom bac 16t va bac chit C dugc lam bang thép
30X13, tryc 1a thép 40X dugc dua vao bang 2.

Cic thong s6 vao Hégléll:u‘lc

STT| 14 | Nhiét |Ndngdp| Lugng

trong doT bui B mon U
PN | (O | (g/md) (mm)
1 400 100 70 3.83
2 400 80 40 3.57
3 300 100 40 2.43
4 400 120 100 3.97
5 300 80 70 231
6 500 100 100 4.75
7 500 80 70 4.35
8 400 100 70 3.85
9 300 100 100 2.90
10 400 120 40 3.86
11 400 80 100 3.65
12 300 120 70 2.86
13 500 100 40 4.53
14 400 100 70 3.86
15 500 120 70 4.83

3. KET QUA VA THAO LUAN

Xtr 1y s6 liéu bang phan mém Design
— Expert, ta thu dugc két qua vé mo hinh hdi
quy va phan tich phuong sai. Phan tich phuong
sai dir liéu duoc thé hién & bang 3. Két qua
cho thdy mo hinh phu hop véi dit liéu va dam
bao do tin cdy quyét dinh boi gia tri P-value (<
0.05).
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Bang 3. Phan tich phuong sai

Source Sum of Squares df Mean Square F-value P-value
Model 8.5 9 0.9448 87.69 <0.0001
P-Tai trong 7.92 1 7.92 735.08 <0.0001
T-Nhiét do 0.3260 1 0.3260 30.26 0.0027
B-Nong d6 bui 0.1024 1 0.1024 9.50 0.0274
PC 0.0012 1 0.0012 0.1137 0.7497

PT 0.0156 1 0.0156 1.45 0.2824

TB 0.0008 1 0.0008 0.0702 0.8016

P2 0.1216 1 0.1216 11.28 0.0201

T2 0.0223 1 0.0223 2.07 0.2098

B2 0.0006 1 0.0006 0.0553 0.8233

Do d6, mé hinh hdi quy phu hop 1a: 4. KET LUAN

U = -4.25833 + 0.02395*P + 0.010094*T +
0.003771*B — 0.000018*P> [1]

Tir phuong trinh héi quy thuc nghiém
[1] cho thay ham hoi quy thé hién mbi quan hé
giita lwgng mon phu thudc dong thoi 16 rét vao
ba yéu t6 tai trong, nhiét do va ndng do bui va
o0 muc do khac nhau. Lugng mon tang khi tang
tai la phu hop tuan theo quy luat thuc nghiém
da c6 trong cac nghién ctu cong bd. Sir dung
phan mém nay c6 thé xac dinh bo thong s6 phu
hop dé giam mon dugc thé hién trén hinh 5.
Két qua cho thay anh huong ctia ndng do bui 1a
dang ké, véi gia tri né)ng d6 bui tai vung ma sat
thap nhat thi lugng mon giam. Su tac dong cia
nong do bui va nhiét do 1a dong thoi.

Lufging s, [rem

\ |

AL
o A ,

Hinh 5. Puong dong mirc véi bd thong so toi wu

B Wl 300
Lo E Ts
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Bai bao trinh bay nghién ctru thuc
nghiém vé mbi quan hé gitra lwvong mon tong
cong véi cac thong s6 dau vao tai trong, nhiét
d6 va nong d6 bui. M6 hinh hdi quy cho thay
su tac dong dong thoi ciia ba yéu td va cho
thiy yéu t6 nong d6 bui trong viing ma sat anh
huong dang ké dén qua trinh ma sat, mon cip
truc — bac trong diéu kién lam viéc thuc té tai
nha mdy nhiét dién. Pay 13 co so dé thuc hién
du bao mon va tudi tho cta bac dé dé xuét chu
ky thay thé ciing nhu nghién ctru vét liéu phu
hop nang cao nang suat loc bui, dam bao tién
d6 hoat dong ctia hé thong. <%

Ngay nhan bai: 15/11/2023
Ngay phan bi¢n: 25/12/2023
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TOI U HOA CAU TRUC CUA MAY IN 3D FDM DU'A TREN
PHUONG PHAP PHAN TiCH PHAN TU HOU HAN

THE OPTIMIZATION OF FDM 3D PRINTER STRUCTURE BASED ON FINITE
ELEMENT ANALYSIS

Poan Kim Binh, Bui Minh Hoang
Trudng Pai hoc Mo — Dia chat

TOM TAT

Bai bdo nay nghién civu vé cach cdi thién dé chinh xdc ciia may in 3D théng qua viéc toi wu
héa cau tric ciia may in 3D. Nghién ciru tdp trung vao mdy in 3D va sir dung phan mém Solidworks
dé tao mé hinh may in 3D. Sau d6, mé hinh dwoc phdn tich trén phan mém dé xdac dinh tinh bién
dang anh hwong dén cdu triic mdy in dudi tde dung cia dp liee, xdc dinh tan sé rung tw nhién anh
hwéng dén chdt eong in. Duea trén phén tich nay, cdc théng sé sau dwoc toi weu héa nhir dweong kinh
truc dan, dwong kinh vit me, dwong kinh 6, tang dé cimg vitng va giam dg vong ciia khung, lwa chon
vt lidu ¢é dé bén va do cung 16t hon, dam bdo chuyén dong can bdng va on dinh. Qua trinh 16i wu
héa dan dén su cdi thién dang ké vé tinh chit co hoc téng thé cia may in, trén co so do 16i wu dwoc
két cdu tong thé ciia mdy in da gip tang do chinh xdc dang ké ciia cdc chi tiét dwoc in.

Tw khoa: May in 3D FDM; Mo phong Solidwork; Ansys.
ABSTRACT

This article studies how to improve the accuracy of 3D printers through optimizing the
printer's structure. The research focuses on 3D printers and uses Solidworks software to create
3D printer models. Then, the model is analyzed on software to determine the deformation affecting
the printer structure under the effect of pressure, and determine the natural vibration frequency
that affects print quality. Based on this analysis, the following parameters are optimized such as
shaft diameter, lead screw diameter, drive diameter, increasing stiffness and reducing deflection
of the frame, selecting materials with durability and stiffness better, ensuring balanced and stable
movement. The optimization process results in a significant improvement in the overall mechanical
properties of the printer, on that basis optimizing the overall structure of the printer has helped

significantly increase the accuracy of printed parts.

Keywords: FDM 3D printer; Solidwork simulation; Ansys.
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1. GIOI THIEU

May in 3D sir dung cong nghé¢ FDM
(Fused Deposition Modeling) dugc ung dung
rong rai trén thi truong nho do chinh xac cao,
gi4 thanh thap va dé dang tim kiém vat liéu in.
Maic du cong nghé FDM c6 xu hudng truong
thanh, nhung vin con nhiéu han ché trong qua
trinh tao mau va san xuit nhu d6 chinh xac cua
khuon, loai vt liéu, v.v. Cac yéu té anh huong
dén do chinh x4c tao mau cua may in 3D loai
FDM c6 thé chia thanh 04 nhém: Phan mém,
thuat toan diéu khién, cu tric co hoc, v.v. Hién
nay, nghién ciru vé cdu trac co hoc ciia may
in chu yéu tap trung vao cac bo phén riéng 1¢
nhu voi phun, c0t, v.v., it quan tam dén céu trac
téng thé ciia may in 3D, thiéu tinh toan dién va
do sau nghién ctru chua du [1].

Bai bao nay chon mgt may in 3D dang
core XY lam ddi twong nghién ctru. Dau tién,
mo hinh téng thé cua may in 3D dugc tao mo
hinh. Thtr hai, phan tich co hoc tinh va phan
tich co hoc dong cuia mo hinh may in da dugc
thiét 1ap, dugc thuc hién bang cach st dung
phan mém Ansys Workbench dé c6 duoc d6
thi bién dang, tan s6 tu nhién va hinh dang mo
hinh ctia mé hinh may in. Cubi cung, két qua
ctia phan tich phan t hitu han dugc st dung
lam tham khao dé tdi wu hoa ciu trac co hoc
clia may in.

2. THIET LAP MO HINH PHAN TU HUU
HAN MAY IN 3D

2.1. Xay dung m6 hinh CAD cho may in 3D

Dong mdy in core XY la mét trong
nhitng dong may in FDM pho bién nhat hién
c6 trén thi truong [2]. Uu diém ciia dong may
nay 1a ciu trac co hoc don gian va do chinh
xéac cao. Hé théng dau phun cta may bao gdm

chirc ndng nap va nung chdy, trong qué trinh
hoat dong cia may, né di chuyén doc theo truc
bac dan co dinh.

Nén tang tao mau nim trén truc bac
dan phia duéi ciia may in 3D va hudng chuyén
dong cua nén tang vudng goc voi mit phing
chuyén dong cua hé théng dau phun. Dé phan
anh chinh xac tinh huéng thyc té cia may in,
phﬁn mém Solidworks duge sir dung dé mo
hinh héa ciu trac tong thé ctia may in 3D theo
kich thudc thuc té ctia né. Trong qua trinh tao
mo hinh, theo mirc d6 anh huéng dén qué trinh
phan tich phan tir hitu han tiép theo, cau tric
méy in dugc don gian hoa. Hai 6 truc vit bén
ctia may in 3D c6 thé duoc thay thé bang 6 truc
truc hinh try tiéu chuan giéng nhau, b qua day
dai dong bo va don gian hoa dong co budc bang
mo hinh dong co c6 cung trong lugng va hinh
dang. Ché d6 don gian hoa cua ciu trac tong
thé may in 3D va cac thanh phan chinh ciia nd
dugc minh hoa nhu hinh 1.

Hinh 1. M6 hinh don gian hoa cua may in 3D:
1 — Thanh dam; 2 — O do truc dirng; 3 — Oc vit
don gian hoa; 4, 5 — Dong co buoc; 6 — 10) truc
ngang; 7 — Pong co cdp liéu; 8 — Piém din;
9 — BG phdn nung chay dau phun;
10— Thanh dan huéng.
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2.2. Cac vat liéu chinh cia khung may in 3D

Khung may in 3D chu yéu duoc lam tir
hop kim nhom (nhom dinh hinh). Loai hop kim
nhom 13 6060-T5 [3]. Mbi ndi giita hai thanh
nhom 1a mot gid d& cb dinh va ciing duge 1am
bang hop kim nhom. Pé thuan tién cho viéc
tinh toan, ching t6i da thiét lap tinh chat cua
vat liéu mot cach thong nhat. Puong kinh cia
6 truc ding va ngang cia may in 3D 1a 8mm va
vat liéu 1a thep chiu luc GCR15 [4] Trong may
in, phan két n01 cua dong co, phan ¢d dinh dau
phun va phan 6 truc ngang c6 dinh 1a cac thanh
phan c6 vat liéu PLA [7].

Bang 1. Tinh chét ciia cdc vat liéu chinh cua
khung may in 3D

. .. | Khdilwong | Hésé6 = Mo dun
Loai vat o . s LA
lidu riéng ban dan hoi
: (Kg/m®) kinh (GPa)
Thép chiu | 2¢1 0.3 208
luc
Hop kim 2700 0.33 70
nhom
PLA 250 0.402 ~3.5

2.3. Cach xir Iy bé mit tiép xiic ban in cia
may in 3D

Phuong phap gia cong bé mit tiép xiic
co hoc rét quan trong ddi véi cu tric co hoc.
Mit tiép xic ctia md hinh mdy in c6 thé dugc
chia thanh hai loai chinh: tiép xtic ¢6 dinh va
tiép xuc khong tach roi. Tiép xuc ¢ dinh thich
hop cho cac ddi twong co cach chuyén dong
gidng nhau, hai déi twong khong thé tach roi
hodc truot con, tiép xuc khong tach roi co thé
c6 khe ho cho phép xoay, nhung khong cho
phép di chuyén ngang. Thanh nhém dugc lién
két béng gia do va dugc van chat béng vit loai
M5*8. Luec siét trudc 14 6,4kN, di dé cb dinh
chic chin khung may in 3D. Do do, tiép xuc
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cua cac vit ¢d dinh trén ciu trac may in dugc
coi 1a tiép xuc ¢ dinh. Trong hé théng dau
phun va nén tang tao mau, bé mat tiép xuc voi
6 truc ngang s& ¢ trang thai tron truot khi may
in hoat dong.

3. PHAN TiCH PHAN TU HU'U HAN CUA
CAU TRUC MAY IN 3D

Trudc khi thuc hién tinh todn phan tich
phan tir hiru han, can phai chia ludi cho mo
hinh may in, ddy 1a mot phan quan trong cta
phuong phap phan tir hitu han. Chat lugng cia
ludi s& anh huong dén viée truyén tai lyc trong
qua trinh tinh toan phan tir hitu han, ultimately
¢6 thé anh hudng dén do chinh xac cua két qua
tinh toan. Duéi diéu kién mac dinh cua phén
mém Ansys Workbench, chit lugng cua ludi
thu duoc tuong ddi thod va ludi gita cac thanh
phan khac nhau c¢6 sy chénh léch 16n. C6 nhiéu
phuong phap chia ludi khac nhau trong phan
mém phan tich phan tir hitu han. Phan co khi c6
hinh dang thong thuong. Khi tdi uu hoa ludi,
nguoi ta st dung phuong phap uu tién hinh luc
lang dé toi wu hoa ludi. Chat luong ludi trung
binh sau khi t6i wu héa la 73,6%. Muc dich
chinh ctia phan tich phan tir hiru han 1a kham
pha d6 6n dinh ctia ciu trac co hoc ctia may in
3D va phan tich phan tir hitu han cta toan bd
céu trac may in 3D cha yéu c6 thé dugc chia
thanh phan tich tinh va phan tich mé hinh.

3.1. Phan tich két cAu tinh ciia may in 3D

Muc dich chinh cua phan tich tinh la
phan tich dg tin cay cua ciu tric co hoc cua
may in 3D va thao luan vé cac khuyét tat tiém
an trong cdu tric cia may in. Trong phan tich
tinh cua phén tor hiru han, day cua bdn chan dé
hop kim nhém dudi may in duoc c¢b dinh. Sau
khi hoan thanh viéc dt diéu kién bién va tbi uu
hoéa ludi ctia may in, két qua phan tich tinh cua



NGHIEN CUU - TRAO DOI

may in dudi trong luc cta chinh n6 dugc hién

thi trong Hinh 2.
3 WH' lq‘ H

Hinh 2. (a) Bién dang tong thé ciia mdy in nhin tir
phia truée (phan tich tinh), (b) Bién dang tong thé
cua may in nhin tie phia dwoi (phan tich tinh),
(¢c)Phdn bé dp luc (phan tich tinh)

Phan tich két qua phan tich tinh cho két
qua Hinh 2c 14 biéu do phan bé ap luc cho thay
cac bd phan chiu tai chinh ciia may in tap trung
& cac diém tiép xtc gitra gia d& phia dudi va cot
try, cling nhu tiép diém cta nén tang tao mau
va hé thong dau phun véi truc quang. Hinh 2a
cho thay téng thé may in bi bién dang nhiéu
nhat & hé théng cap liéu. Xu huéng bién dang 1a
vuon ra ngoai tir diém cd dinh cua 6 truc ngang,
hinh dang bién doi ting dan va bién dang t6i da
dat 0,117mm. Hinh 2b cho théy bién dang cta
nén tang tao mau c6 xu hudng khong ddi xtimeg.
Bién dang ctia phia dudi khoang 0,01mm, trong
khi phia trén dat 0,06mm. Hién nay, duong
kinh dau phun ctia may in 3D loai FDM trén thi
truong thuong 1a 0,3-0,4 mm va do chinh xac
tbi da cua may in co thé dat 0,1 mm. Ngoai ra,
trong thyuc té, do ddu phun néng chay ctia may
in khong duoc c¢b dinh chic chan nén trong qua
trinh tao mau co thé bi lac nhe. Xét dén anh
hudng cua cac yéu td nay, bién dang cau tric
tong thé ciia may in 3D trong phén tich tinh s&
anh huong 16n dén 11 tao mau.

3.2. Phan tich mo hinh cia may in 3D

Trong moi truong hoat dong cuia may
in 3D, su kich thich 1a tai dong, va can tranh
truong hop tan sd ty nhién trung véi sy kich
thich bén ngoai [5]. Khi giam tin s cong
hudng cua ciu tric co hoc, né khong chi co thé

cai thién d¢ on dinh cua chinh may in ma con
gidm tai cho may va kéo dai tuoi tho cua may.

Trong qué trinh hoat dong cua may
in 3D, nguén kich thich chinh duoc tao ra boi
dong co budc, ¢ mirc twong ddi thip. Trong
phan tich mo6 hinh ciia mdy in 3D, dac tinh rung
va tan sb tu nhién cua bac 1 dén bac 4 duogc
chon va két qua phéan tich mo hinh cua toan bo
cAu triic mdy in dugc thé hién trong Hinh 3. Tir
két qua phan tich mé hinh c6 thé thay, tin s6
mo hinh tir bac 1 dén bac 4 nam trong khoang
39-68Hz. Khi tan s thip, may in c6 hién tuong
rung 1o rang, nhu hai bén cot may, phan dam va
hé thong dau phun. Khi tién hanh phan tich va
t6i wu hoa, can co nhimng bién phap tdi wu hop
1y cho cac by phan nay.
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Hinh 3. Phan tich mé hinh cua toan bo cdu triic
mdy in 3D

3.3. To6i wu h6a h¢ thong diu phun

Pé kiém tra tinh kha thi ciia phuong
phap, dau tién voi phun duoc tach ra, sau d6 hé
théng voi phun cia may in trude va sau khi tach
dugc tinh toan dé thyc hién phan tich tinh. Két
qué phan tich tinh vé bién dang duoc thé hién
trong Hinh 4 (a), (b). Ttr phan tich tinh trong
Hinh 4, c6 thé thiy bién dang 16n nhit ctia hé
théng dau phun trude khi tach 1a 0,0788mm va
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bién dang 16n nhét sau khi tach 1 0,0117mm.
Luong bién dang cua hé thong dau phun sau
khi tach ban dau so voi trude khi tach da thay
ddi dang ké. Do hiéu qua cai thién cua phin
tich tinh cua voi phun tach roi, thiét ké cua bd
phan voi phun duoc t6i uru hoa. Trong qua trinh
hoat dong ctia may in 3D, nhiét d§ cua PLA
nong chay la tr 180-210 d6 C, quat lam mat
duogc dat ¢ hai bén cua voi phun.

(a)

ib)

Hinh 4. Bién dang tong thé cia hé thong dau phun
truoc va sau khi tach

(a) : (b)
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Hinh 5. (a) M6 hinh dau in va (b) mdt cdt gid do
co dinh

Tom lai, PLA dap tng cac yéu cau vé
thiét ké gia do co dinh ho trg voi phun veé do
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bén co hoc va kha nang chiu nhiét. Gia do )
dinh duoc thiét ké va bo phan voi phun dugc
lap rap, sau d6 thuc hién phan tich co hoc tinh
ctia phan tir hitu han. Két qua phan tich dugc
thé hién trong Hinh 5 (c). Sau khi lap dat gia do
¢ dinh dugc thiét ké, co thé thay tir Hinh 5 (c)
rang bién dang t6i da ciia hé thong dau phun 1a
0,0090mm.

3.4. To6i wu hoa tong thé cau triic may in 3D

Tir phén tich phan tir hitu han tinh cia
toan bo cau trac may in 3D, c6 thé thay tir Hinh
2 (b) rang bién dang ctia nén tang 1a khong d6i
xtng. Ly do chinh 13 6 truc d& dudi nén tang
tao mau khong d6i xing, can bd sung 6 truc
tuyén tinh ¢ dinh ¢ phia bién dang 16n hon cua
nén tang dé dam bao do d6i xtmg tét ctia nén
tang tao mau.

Pé giai quyét nhitng van dé nay, cic cot
hai bén may in duoc ¢ dinh ddi ximg bang vat
li¢u hop kim nhom 2020, cudi cung, toan bd
khung cua may in 3D c6 dang hinh vuong. Trén
co s& ndy, sau khi 1ap gia d& ¢ dinh duoc thiét
ké, hé théng dau phun duogc ¢ dinh trén toan
bd khung may in. Tién hanh phan tich phan tu
hitu han vé tinh va dong cua toan bo cAu trac
may in 3D, bién dang cua phén tich tinh cua
toan bd ciu trac may in dugc tdi wu hoa duoc
thé hién trong Hinh 6.
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Hinh 6. Bien dang cdi tién cua toan bo cau tric

may in 3D
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C6 thé thay tir phan tich tinh cua toan
bd céu trac, bién dang 16n nhat cia mdy in
3D duoc t6i wu héa 1a 0,0207mm, ndm & h¢
thong dau phun. So véi bién dang trude dé 1a
0,117mm, bién dang tinh cia may in 3D dugc
tdi wu hoa da dugc cai thién tdt hon. Phén tich
mo hinh tong thé ciia may in 3D duogc cai tién
duoc thé hién trong Hinh 7.
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Hinh 7. Phén tich mé hinh tong thé ciia mdy in 3D
da cdi tién

Hinh 8. Sy tiwong phdn tao mau thyc té ciia may in
3D truéce va sau khi cdi tién

Trong két qua phan tich mé hinh, tin
sd ty nhién cia timg bac cia may in 3D cao
hon so v6i cdu triic ban dau. Khi quan sat cac
ché d6 rung & mdi bac tan s tu nhién, ¢ tan
sO thap hon, khong co h1en tuong rung nghiém
trong & cot va dam cua cAu trac may in 3D da
cai tién, va chi ¢ tan sd tu nhién bac thr hai va
thir tw mé&i c6 mot rung dong nhé & dam. Ngoai
ra, thuc hién viéc so sanh tao mau giita mdy in
3D trude va sau khi tdi uu hoa, duoc thé hién

trong hinh 8. Pdi twong dugc tao mau & phia
bén phai cua hai buc anh dugc tao ra boi may
in 3D dugc ti wu hoa, cac diéu kién khac déu
gidng nhau ngoai trir sy khac biét nho vé mau
sdc cua vat liéu tao mau.

4. KET LUAN

Tir phan tich cau trac téng thé ciia may
in 3D, d§ cung cua thiét bi ¢d dinh cot phu trg
ban dau twong d6i kém, va trong phén tich phan
to hru han c6 hi¢n tugong rung dong rd rang
hon. Sau khi t6i vu héa cdu tric may in 3D,
khung tong thé ctia méy in ¢6 dang hinh vudng,
tan sd tu nhién cia tung bac dugc cai thién
dang ké, ché do rung cling on dinh hon, bién
dang tdi da cua ciu tric tong thé may in 3D
giam tur 0,117mm xuéng 0,02 1mm, chét luong
bé mit cta vat thé tao mau ciing dugc cai thién
t6t hon.

V& hé thdng dau phun ctua may in 3D,
can giam trong luong hop 1y trong qua trinh
thiét ké, n6 c6 tac dung rat 16n trong viéc giam
tai cho truc quang va nang cao dé chinh xac.
Puong kinh cua 6 truc ngang di dong str dung
can phu hop, khi duong kinh ctia 6 tryc ngang
dat dén mot giGi han nhat dinh, khi duong kinh
tang lén, cac thong s6 dong va thong sé tinh cia
hé théng dau phun s& khong thay doi dang ké.

Noi tom lai, sau khi tdi wu hoa cdu tric
clia may in, may in 3D di dat duoc két qua tot
trong phan tich phan tir hitu han va tao méu
thuc té.

Lo1i cam on:

Nhom tac gid xin chan thanh cam on
Truong Pai hoc Mo — Dia chat da hd trg nguén
luc dé thuc hién nghién ctru co sO nay, ma dé
tai T23-09.+
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DPIEU KHIEN HE THONG MUA ROI NUO'C T DPONG TU XA
CONTROLLING WATER PUPPETRY USING TELE-OPERATION INTERFACE

Nguyén Minh Triéu, Ping Tri Diing, Nguyén Truwong Thinh
Vién Cong nghé Thong minh va Tuwong tac, Pai hoc Kinh té Thanh phd H6 Chi Minh (UEH)

TOM TAT

Viéc tich hop tw dong hoa vao mua réi nude tao ra cach mang nghé thuadt, mo dau cho ky
nguyén moi cua nghé thuat biéu dién déc lap. H¢ théng tw dong hoa van hanh con réi mét cach
chinh xdc va duyén dang, loai bé ngueoi diéu khién truyén thong. B diéu khién nhé gon, giam bdc
tie do, va tich hop dong tde nhw chuyén dong thang dimg, tién/liii, quay, va ngang. Thir nghiém réng
rdi chitng minh hiéu qud va do chinh xdc, tao nén man trinh dién hép dan duéi nueée. Sw két hop
gitka truyén thong va tw déng héa mé ra nhiéu kha ndng méi, bdo ton di san van héa va lam néi bt

sw doi méi cua nghé thuat Viét Nam.
T khéa: Miia roi nuée; Tu dong; Con roi; Piéu khién tir xa; Nghé thudt truyén théng.
ABSTRACT

The infusion of automation technology into water puppetry revolutionizes the traditional
art, enabling independent performances. This approach eliminates the need for puppeteer control,
utilizing a compact and efficient system for automatic puppet movements with precision. The
controller employs fewer degrees of freedom than human arms, ensuring seamless and synchronized
puppetry. With 4 degrees of freedom, including vertical, forward/backward, rotational, and
horizontal movements, experiments confirm the system's effectiveness underwater. This integration
marks a significant advancement, expanding the possibilities of water puppetry and preserving
Vietnam's cultural heritage with a blend of tradition and innovation. The automated water puppets
captivate diverse audiences in various settings, showcasing the fusion of centuries-old artistry with

cutting-edge technology.
Keywords: Water puppetry; Automation, Puppet; Tele-operation; Traditional Art.
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1. TONG QUAN

Mua rdi nuéc 1a mot loai hinh nghé
thuat doc dao ¢ Viét Nam co nguén géc sau
xa trong di san van hoa cua Vi¢t Nam. Nghé
thuat trinh dién truyén théng nay xuat hién
vao thé ky thu 11 & khu vyc dong bang song
Hong [1]. Mua rbi nudc 1a ngudn ky diéu,
két hop sang tao doc ddo ciia ngudi nong dan
Viét Nam va cach ké chuyén vé cudc sbéng
hang ngay Va su tich dan gian. Nhu mdt cua
s6 mo ra vé truyén thong va phong tuc Viét
Nam, nghé thuat nay thong qua con rdi nudc
tinh t¢ mo ta doi sdng ndéng thon, tir cay
rudng, chan trau dén danh c4, hoa minh vao
ban chat cua cudc séng qué huong [2], [3].
Mia réi nudc khong chi thé hién doi song
hang ngay va hoat dong giai tri cong dong
6 Viét Nam, ma con ton vinh lich sir va van
héa dan gian. Nhitng budi biéu dién két hop
dong tic mua rdi, am nhac va ké chuyén,
tao nén cam giac doan két va tinh than cong
ddng. Mua rdi nudc khong chi 1a biéu tugng
ctia cudc séng qué huong ma con 1a cach bao
ton va truyén dat nhirng truyén thuyét lich
str va than thoai dic sic cta Viét Nam, gitr
cho nhitng cdu chuyén nay séng mii qua
thoi gian va dugc chia sé voi thé hé sau [4].
Nhitng man trinh dién mua réi nude 1a biéu
tuong cho sy sang tao va khéo 1€o ctia nhirng
ngudi didu khién réi trén san khau nudc. Su
hoa quyén gilta ngh¢ thudt muaa r6i, Am nhac,
trang phuc mau sic va thiét ké dan dung phirc
tap tao ra canh tuong mé hoac, hép dan khan
gia & moi do tudi. Chuyén dong tinh té cua
nhitng con réi trén mat nudc khong chi lam
tang chat lwong biéu didn ma con lam cho
su mé hoac téng thé trd nén hoan hao [5],
[6]. Loai ngh¢ thuat nay, 1au doi ¢ Viét Nam,
thé hién su khéo 1éo va sang tao cua nghé¢
nhdn trong viéc dua nhitng con rdi gd vao

cudc sdng [4]. Mdi con rdi duge ché tac ti
mi tr gd son mai, ting d6 bén va tinh tham
my. Nhitng con rdi khong chi 1a nhiing d6
vat vo tri vo giac, chiing c6 tén goi riéng, dai
di¢n cho cac nhan vat trong doi thuc va van
héa dan gian [4], [7]. Chang han, cht Téu 1a
hién than cta tinh than nguoi néng dan tré
trung, kién cuong va ngheo kho, trong khi
Rong tugng trung cho nhiing sinh linh huyén
bi da én sau vao Vén hoa Viét Nam. Cac nhan
vat r6i khac bao gom Nang tlen Céo, V1t
v.v. [7-8]. Su ky diéu ctia maa rdi nudc nam
g su déng b6 lién mach cua cac chuyen dong
ctia con rdi, di kém véi Aam nhac sinh dong va
161 hat. Cac con réi mia va biéu dién nhiéu
tiét myc hap dan, thu hat khan gia & moi ltra
tudi. Nhiing giai di€u va nhip di¢u cua am
nhac truyén thong Viét Nam cang nang cao
trai nghiém nhdp vai, dua khan gia vao mot
thé giéi ddy mé hodc va giau van hoa. Trong
nhitng nam gén day, viéc tich hgp cong nghé
robot (RT) da cach mang héa nhiéu linh vuc
khac nhau cua doi sdng con ngudi, bao gdm
cong nghi¢p, gido duc va cham soc strc khoe
[9]. Bang céach tich hop cac k§ thuat robot
vao ngh¢ thuat muaa rdi nudc, chung t61 da
bét tay vao mot nhiém vu d6i méi. Khi kiém
tra k§ chuyén dong cua céc canh tay robot,
chiing toi da phat hién ra sy twong dong tha
vi gitta mo hinh chuyén dong cua chung va
mé hinh mua rdi nudc, duoc dic trung boi
cac chuyén dong quay va tinh tién [11-13].
Két hop canh tay robot véi nghé thuat mua
161 nude déu 1a mot thach thirc tha vi va day
tham vong trong nghién ctru cua chung toi.
Su két hop nay mo ra thoi dai méi, noi do
chinh xac co hoc cua robot giao thoa tinh té
v6i cach ké chuyén va su tao nhi cuia mua
rdi nue. Cong nghé robot da duoc tich hop
dé bao tdn va nang cao loai hinh nghé thuat

ndy, str dung hé théng diéu khién tu dong va &
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phat trién chwong trinh biéu dién sang tao.
Mua rbi nuéc truyén thoéng, thuong doi hoi
su tham gia ctia ngudi diéu khién an sau buc
man tre va ngdm minh trong nudc, da duogc
cai tién bang cach str dung cong nghé dé giir
bi mat hau truong va tao ra trai nghiém mé
hodc va quyén rii hon cho khan gia [6]. Ra
doi cung Robot Technology (RT), mua rbi
nuée ching kién su tién bo trong hé thong
diéu khién ty dong, mang lai do chinh xac
va hiéu sudt moi. Su tich hop ciia RT da tao
ra chuong trinh mua r6i don gian, hiéu qua,
v6i chuyén dong tu dong va hanh dong dong
bd, lam tang cudng canh tuong thi gidc va
gitr cho man trinh dién lién mach va hap dan.
Su két hop gitra truyén théng va cong nghé
tién tién khong chi bao ton ngh¢ thuat mua
r6i nude ma con tao ra khong gian cho su thu
nghiém va d6i méi. Maa réi nudc ngay nay
khong chi 1a mot biéu twong van hoa quy bau
& Viét Nam, ma con 1a mt trai nghiém hap
dan, thu hiit khan gia toan ciu va bao ton gia

tri van hoa cho thé hé tuong lai.
2. PHAT TRIEN ROI NUOC TU PONG

Mua rdi nuée thuong st dung nhac cu
truyén théng nhu dan tranh, dan bau va dan
ty ba, tao ra &m nhac phu hop véi cau chuyén.
Con i nudc, thuong lam tir gb thong va boc
16p bong, duoc thiét ké doc dao, mdi con rodi
dai dién cho mdt nhan vat trong cau chuyén.

Ching duoc gin vao hé théng day phuc tap,

va nghé nhan st dung tay, ngon tay, canh
tay va chin dé diéu khién chuyén dong cua
chiing. Viéc diéu khién nhiéu diy dong thoi
doi hoi ky nang va sy tap trung tuyét voi.
Mua roi nude doi hoi su phéi hop gitra nhac,
anh sang va chuyén dong cia con rdi, voi
nghé nhan phai tinh toan thoi gian va diéu
khién dé tao ra man trinh dién hai hoa va 16i
cubn khan gia. Tom lai, mua rdi nuée 1a nghé
thuat phuc tap va doc dao, noi nghé nhan ky
cong diéu khién con rdi va két hop voi am
nhac va anh sang dé tao nén nhiing tic pham
séng dong va gy an tuong cho khan gia. San
khau biéu dién cia mua rbi nude dugc thiét
ké dic biét voi cac yéu td quan trong nhu hod
nude, man dién, anh sang, am nhac va phong
canh. Trung tam la hd nuée 16, tao diéu kién
cho su di chuyén tu nhién va muot ma cua
céc con 16i. Nudc trong hd duoc bom dé tao
hiéu ung nudc nhu séong nhe. Man dién, gitra
ho, che giéu nghé nhan va co ciu k¥ thuat,
lam cho budi biéu dién tro nén bi an va ky
diéu. Anh sang dong vai trd quan trong, tao
khong gian huyén 4o va lam noi bat cac con
r6i. Ngoai ra, st dung hinh thirc nén kich va
phong canh don gian 1am bd sung cho cdu
chuyén va tang thém hi¢u ung my thuat. San
khau biéu dién khong chi 1a khong gian hoa
quyén giita nghé thuat, k§ thuat va dién xuét
ma con 13 noi truyén thu va bao ton nét vin
héa truyén thong cia qué huwong thong qua

nghé thuat muaa réi nudc [4].
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Bdng 1. Phan tich cac chuyén dong ciia con roi trén co so co hoc.

Con roi nwée hinh
dang ngudi

Bac tu do

Con rdi nuwéc hinh
dang dong vat

Bac tuw do

Tinh tién theo truc x va
y; Quay xung quanh truc
X va z.
X=T(x,y,0)R(x,0)R(z,[3)

Quay xung quanh truc z
vay, tinh ti€n theo truc
X, Z.

X=R(y,0)R(z,)T(x,0,2)

Tinh tién theo truc x va
y; Quay xung quanh truc
X va Z.

X=T(x,y,0)R(x,0)R(zpB)

Quay xung quanh truc z
vay, tinh tién theo truc
X, Z.

X=R(¥:0)R(z,p)T(x,0,2)

Tinh tién theo truc x va
y; Quay xung quanh tryc
X va z.

X=T(x,y,0)R(x,0)R(z,B)

Quay xung quanh truc z
vay, tinh tién theo truc
X, y.
X=R(y,$)R(z,p)T(x.y,0)

Tinh tién theo truc x va
y; Quay xung quanh tryc
X Va Z.
X=T(x,y,0)R(x,0)R(z,[3)

Quay xung quanh truc
X, y va z, tinh tién theo
truc z.
X=R(X,0)R(y,9)R(z,p)
T(0,0,2)

Tinh tién theo truc x va
y; Quay xung quanh truc
X va z.
X=T(x,y,0)R(x,0)R(z,[3)

Quay xung quanh truc
X, y va z, tinh tién theo
truc z.
X=R(x,0)R(y,9)R(z,p)

T(0,0,z)
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Céac chuyén dong cua con rdi nudc
khi tu dong hoa duoc thay thé bang dong co
dé tao nén cac chuyén dong khac nhau tuong
tu nhu canh tay va ban tay cua ngudi maa réi
nuée. Nhitng dong co nay s& diéu khién va thé
hién cac hoat dong cua con roi nude bﬁng cac
chuyén dong quay va tinh tién. Hau hét cac con
roi ching ta déu c6 thé tich hop lai voi 4 bac tu
do véi nhiéu t6 hop khac nhau. Mdi dong co s&
tao chuyén dong duoc diéu khién cua cac con
roi, gitip ching c6 nhitng chuyén dong tuong
ung nhu canh tay ngum nhu Bang 1. Qua bang
1 voi cac thong so dong hoc cac con roi, thay
rang du 14 hai nhém khac nhau, co ciu chuyén
dong ciling khac nhau nhung quan trong 13 diém
chung déu dua trén co ciu 2 bac tu do xoay la
gidng nhau. Do d6, nhoém nghién ctru s& chon
co ciu chung nhit cia cac con rdi 13 co cau
xoay 2 bac tu do trén than r6i dé thuc hién
nghién ctru nay. Van dé dong hoc trén con réi
chi tao ra dugc nhiing ctir dong phong pht cua
chung trong phan trinh dién, tuy nhién mot vin
dé khac can ban dén 1a dong hoc tinh vi tri ctia
ching. D6 1a co ciu tao ra chuyén dong cua ca
con r6i trong khap san khau, c6 rat nhiéu co ciu
dé co thé sir dung nhung trong dé tai nay 1a két
hop diéu khién tin hiéu tir tay nguoi dé truyén
sang 1énh cho robot rdi nudc nén bi gidi han
boi pham vi hoat dong phu hop VO'l tay ngum
nén nhom nghién cu’u dé ra mot s6 co céu co
thé phu hop véi yéu cau cua nghién ciru nay.

3. HE THONG PIEU KHIEN MUA ROI
NUOC TU PONG

Mo hinh mua rdi nudc ty dong s dung
hé théng diéu khién gon nhe g@)m mot bo diéu
khién chinh (Master) va nhiéu bo vi diéu khién
phu (Slave). Khi cic chudi chuyén dong d 1ap
trinh ctia mo6 hinh dugc nhap vao bo diéu khién
Master, v&i dau vao 1a 12V, cac thuét toan trong
Master s& duogc xtr Iy va giri hudng dan dén cac

bo vi diéu khién Slave. Cac b¢ vi diéu khién
Slave chiu trach nhiém diéu khién hoat dong
dong bo hodc khong dong bd cua cac dong co
dua trén cac yéu cau cu thé. Master dong vai tro
13 bd ndo trung tim cta hé thong, diéu khién va
phdi hop cac chuyen dong va hanh dong khac
nhau ctia cac con rdi nudc. No xtr 1y cac chudi
Chuyen dong dugc 1ap trinh san, dam bao thuc
hién chinh xac timg chuyén dong. Cac thuat
toan trong Master phén tich cac dau vao va tao
céc 1énh twong tmg sau d6 truyén dén cac bo vi
diéu khién Slave. Céc bd vi diéu khién Slave,
duoc phan phéi khé.p mo hinh, nhén cac Iénh tir
Master va hoat dong nhu cac don vi diéu khién
riéng 1é cho cac thanh phﬁn hodc bd dong co cu
thé. Chiing xir 1y cac hudng dan va diéu khién
cac dong co chiu trach nhi€m tao ra cac chuyén
dong mong mudn. Tuy thudc vao nhu cu cu
thé vé hi¢u suét, cac bd vi diéu khién Slave c6
thé phdi hop hoat dong ctia nhiéu dong co dong
thoi hodc diéu khién ching mot cach doc lap dé
dat dugc cac hiéu tng va hanh dong khac nhau.

Hé¢ thong diéu khién phan tan nay cho
phép quan Iy mo hinh mua réi nude hidu qua va
linh hoat. Thiét ké gon nhe cta b vi diéu khién
dam bao giam thiéu sy can thiép vao chuyén
dong cua con rdi dong thoi cung cip kha ning
kiém soat chinh xac ddéi v6i hanh dong cua
ching. Bang cach phan chia trach nhiém diéu
khién giita b vi diéu khién Master va Slave, hé
thong c6 thé xir Iy cac chudi chuyén dong phirc
tap va duy tri hiéu sudt dong bo. Viéc st dung
hé thdng didu khién gitp nang cao kha ning tu
dong hoa ciia mo hinh mua rdi nude, gitp cac
man trinh dién lién mach va 16i cuén. Sy phdi
hop chinh xac cua cac chuyén dong dat dugc
thong qua cac thuat toan didu khién bd sung
thém mat 16p tinh té cho chuyén dong cua con
ri, thu hiit khan gia bang sy uyén chuyén va
duyén dang ctia chung. Su tich hop cua bo diéu
khién Master va Slave thé hién sy két hop gitra
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cong nghé tién tién va nghé thuat truyén thong,
mo rong ranh gioi cia nhitng gi nghé thuat mua
o1 nude co thé dat dugce (Hinh 1).
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Hinh 1. So' d6 bé diéu khién roi mede tw dong
tur xa.

4. THUC NGHIEM VA PANH GIA KET
QUA

Thtr nghiém thyc té da ching minh rd
rang chirc ning hoan hao va tudi tho ciia mo
hinh mua réi nudc tu dong. Thong qua mot loat
cac thir nghiém dugc thyc hién trong cac budi
biéu dién truc tiép va cac cudc thi maa rdi nude
truyén théng tai cac truong dai hoc, mo hinh
nay da nhan dugc sy hoan nghénh vang déi va
tao ra vo sd phan héi tich cuc [10]. Cac chuyén
gia nhiéu kinh nghiém trong linh vuc mua réi
nude da duoc moi dén ching kién nhimg man
trinh dién hp dan, va ho déu cam thay hung
th voi loai m6 hinh moéi mé nay. M6 hinh tu
dong khong chi gay 4n tuong voi hiéu sut 1am
viée tét ma con truyén tai lién mach ban chit
va chiéu sau tudng thuat cua nhitng cau chuyén
dugc miéu ta. Co 1& didu dang chi y nhat 1a mo
hinh mua rdi nudc ty dong da dé dang vuot qua
nhimng gi6i han va yéu cau vé thé chat vén da
dat ra nhiing thach thire trong lich str cho nhitng
ngudi biéu dién 1a con nguoi. Cac chuyén gia
ngac nhién trude do chinh xac phi thuong va
su déng bd hoan hdo ctia m6 hinh, vugt qua
kha ning cta ca nhitng nghé si maa réi day dan
kinh nghiém nhat. Hon nita, mé hinh thé hién
kha ning biéu dién cuong do cao khong ngimg

nghi, thuc hién céc dong tac phuc tap ma khong
mét moi. P6 1a mot biéu hién phi thuong cua sy
d6i méi cong nghé dan xen nhuan nhuyén véi
nghé thuat mua roi nudc.

Hinh 2. Mot so hinh anh thuc nghiém biéu dién
mua roi nuoc.

Xuyén subt qua trinh thor nghiém
nghiém ngit, hé thong truyén dong di chimg t6
la mot phén c¢dt 161 cia mé hinh, cac bd truyén
dong van hanh ém ai va khong gép tré ngai nao.
Puong ray truot, duoc thiét ké ti mi dé mang
lai su 6n dinh va chuyén dong troi chay, dam
bao hiéu suat lién mach va déy mé hodc. An
tuong khong kém 1a cac day dai cao su dugc str
dung trong co ché ctiia mo hinh, thé hién d6 bén
vuot trdi khi ching hoat dong hoan hao dudi
nudc trong thoi gian dai, van con nguyén ven
ma khong ¢6 ddu hiéu hao mon hodc hu hong
nho nhit. Viéc thir nghiém va danh gia toan
dién mo hinh mua rdi nuée tu dong d3 mang
lai thanh cong vang doi, khéng dinh hiéu suat
vuot trdi va dg tin cdy viing chic cta no. Hoat
dong hoan hao cta mo hinh trong sudt qua
trinh th nghiém da khoi ddy su hung thu va
duogc danh gia cao 1a mgt bude dot pha moi tur
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cac chuyén gia dang kinh ciling nhu khan gia.
Su d6i méi cong nghé mang tinh dot pha nay
khong chi thic day truyén thong mua rdi nudc
trong tuong lai ma con dam bao sy bao ton lau
dai va kha ning tiép cin rong rai hon véi khan
gia trén toan cau. V& ban chat, mo hinh maa rdi
nude ty dong 1a minh chimg cho sy két hop hai
hoa giita cong nghé tién tién va biéu hién nghé
thuat. Hoat dong hoan hdo, man trinh dién hép
dan va d6 tin cdy viing chic di md ra mot ky
nguyén méi cho nghé thuat maa rdi nude.

5. KET LUAN

Tich hop cong nghé robot vao mua rdi
nudc mang lai nhiéu loi ich quan trong. H¢
thong tu dong giup tiét kiém thoi gian va cong
sttc cta ngudi muaa rdi, ting tinh 6n dinh va
do tin cdy trong biéu dién. Ngoai ra, viéc luu
giit va chia sé ki thuat biéu dién ciing dugc cai
thién, gitup bao ton va phat trién nghé thuat maa
roi nude. St dung vat li¢u tai ché trong robot
khong chi giam chi phi ma con thé hién sy sang
tao va bao vé moi truong. Két qua nghién ctru
chtng minh hiéu suat 6n dinh cta hé théng va
kha nang thyc hi¢én nhiém vy mua r6i nude
mot cach thanh cong. Tom lai, viéc tich hop
cong ngh¢ hién dai vao mua 161 nude khong chi
mang lai hiéu qua vé k§ thuat ma con hudng toi
bao ton va phat trién nghé thuat truyén thng
nay cho tuong lai.
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MOT PHWONG PHAP TiNH TOAN KHOI LWONG LIEU THUOC MOI

A METHOD FOR CALCULATING THE MASS OF IGNITER CHARGE

TS. Nguyén Quang Lwong, TS. Nguyén Nam Quy, TS. Lé Hiru Ban
Khoa Vii khi, Hoc vién K¥ thuat Quéan sy, B Qudc phong

TOM TAT

Bai bdo trinh bay mét phwong phdp tinh todn khoi lwong thuée moi, ap dung cho thuéc moi
JPII-2. Keét qua tinh toan dwoc so sanh voi dir liéu chuan va danh gid trén dong co tén lira nhién
liéu ran thur nghiém. Cac két qua tinh toan phu hop voi gia tri tiéu chuan va thuc nghiém.

Tir khéa: Moi chay; Thiét bi moi; Khoi lwong thuée méi.

ABSTRACT

The article presents a method to calculate the weight of igniter charges, applied to a
igniter charge as J[PII-2. Calculation results are compared with standard data and evaluated on
an experimental solid-fuel rocket engine. The calculated results are consistent with standard and

experimental values.

Keywords: Ignition; Igniter; Mass of igniter charge.

1. PAT VAN PE

Sy chay cia lidu phong trong dong co
tén lira nhién liéu ran (PTR) duoc mdi chay
nho thiét bi moi. Céac thiét bi mdi tao ra cac
diéu kién ban dau trong budng d6t dé dua PTR
vao ché do lam viéc co ban, noé can dam bao:
Nung néng bé mit cta licu phong dén nhiét
do can thiét dé nhién lidu bat dau chay, tao ra
gradient nhiét can thiét trong nhién liéu, tao ra
trong budng d6t 4p suat dé nhién liéu chay 6n
dinh.

Su mdi chay ciia lidu phong va tinh toan
lidu thubc moi di duogc trinh bay trong nhiéu
tai liéu [1, 3, 4, 5], dd co tiéu chudn quéan sy
vé thiét ké, ddm bao an toan cho thiét bi moi

[6], tuy nhién ddi véi dong co cu thé can co lya
chon phuong phap phu hop.

2. SU MOI CHAY, PHUONG PHAP TINH
TOAN KHOI LUQNG LIEU THUOC MOI

2.1. Thiét bi mdi va yéu ciu doi véi thiét bi moi

Thiét bi mdi thudng co cdu tao gom:
Hop thuc moi, mdi lira dién, thuéc mdi. Thiét
bi mdi c6 thé ¢ ciu tao kiéu hop, kiéu mit bich
v6i than pha huy, kiéu gio hodc 1a mot dong co
tén ltra 1am nhiém vu moi chay [4]. Thuc moi
1a thudc phong den hodc cac thanh phan hoa
thuat, & cac dong co ¢6 d > Im 1a hon hop cac
kim loai (Al, Mg) va peclorat kali KCIO, hodc
nitrat kali KNO,.
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Thiét bi mdi can théa man cac yéu cau
dam bao mdi chay tin cdy liéu chinh trong
khoang rong cta nhiét do ban dau, c6 kich
thude va khdi luong nho, khi 1am viée ap suét
trong budng dbt ting giam déu din, khong gay
ra vét nt trong liéu phong, thoi gian moi chay
nho, c6 kha ning cat giir 1au dai ma khong thay
doi cac thong s6 1am viéc. Cac dudng cong ap
suat dién hinh trong thoi ky khoi dong dong co
duoc biéu dién trén Hinh 1 [3].

Loai thudc méi, khdi luong thudc mdi,
vi tri dat thudc moi, nhiét do ban dau, thanh
phan hoé hoc, thanh phan san pham chay cua
thudc mdi, téc do chuyén dong cua nd doc theo
bé mit chay cua liéu chinh, hinh dang ducrng
thoat khi, v.v... s& anh hudng dén qua trinh mdi
chay liéu phong.

0 r
Hinh 1. S thay d6i dp sudt theo thoi gian trong
thoi ky méi chay:

1. Su moi chay dién ra véi toc dé lom; 2, 3. Su moi
chady véi s tré vé thoi gian;
4. Su moi chay nhién liéu sau khi nd’p bit kin bi
pha huy

2.2. Phuong phap tinh toin khoi lwgng licu
thudc moi

Khi thiét ké thiét bi mdi can phai tién
hanh mot s lya chon, tinh toan trong do6 tinh
toan khéi lugng thudc méi cd ¥ nghia quan
trong. Pé tinh toan khdi lugng thudc mdi, co thé
str dung cac cong thire 1y thuyét va kinh nghiém.

Trong d6, mot s6 cong thirc kinh nghiém khong
chinh x4c cho mot sé so dd két cdu DTR, can
phai két hop voi tinh toan 1y thuyét dé dam bao
do chinh xac, chéng han két cAu TR véi thude
moi loai JIPTI-2. Bai bao trinh bay mét phuong
phap tinh khdi lugng thudc moi dya trén co so
mo hinh todn md ta hién tuong mdi chay véi
cac gia thiét hop 1y [5].

Pbi véi cac loai thude den duogce su
dung trong thuc té, c6 thé coi téc do chay cua
ching khong phu thudc vao 4p suit va 1a 0,07
m/s. Gid sir rang tat ca cac hat thuoc chay dong
thoi, thoi gian chay cua thude mdi co thé dugc
xac dinh tr moi quanhé:t =e /u_.

Ap suat ma thiét bi mdi cung cap can
ndm trong gidi han p = (O 3+0 5)pk, khéi
lu’orng khong khi tai thoi diém ban dau trong
budng dbt duoc xac dinh theo biéu thuc: m,
= P Wko, trong do p,., W, la mat do khong
khi va thé tich ty do ban dau ctia budng dot.
Do thé tich ty do ctia budng dbt c6 sy thay do6i
nho trong qua trinh chdy cua thiét bi moi nén ta
chap nhan W =W,_.

Khdi lugng can thiét cia thube moi m*
dugc xac dlnh tir két qua giai hé phuong trlnh
vi phan vé can bang nhiét Va khéi llIO’l’lg trong
qué trinh chay ciia thubc moi va duoc biéu dién
nhu sau [5]:

—m

l1-e

:Smpmem (1)

Khi tinh dén khdi luong khong khi
trong thé tich tu do ctia dong co tén lira nhién
liéu ran, khoi luong cua thuéc mdi duoc xac
dinh gan dung theo biéu thirc:

ct

m

— m
mm =
m
_
1 ct

m

m
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Trong thoi gian thuéc mdi chay, c6 thé
tinh toan bé mit chdy ban dau can thiét cua

thoi gian t™ dé dat dugc ap
suit 16n nhat P, o O]

thudc moi S,

V., — e —m—
w1 ) [ .
pm (E)Z 8 At Sme 3
1, ToiM M)
1-2Leg°
Vi
-
c V.V — ¥
max __ 3 v 1o max v 2
[, = T In — . (2)
51(}'1_}':) ¥2 Vo =1

Céc hé sb trong biéu thie (1) va (2) ¢o
dang [5]:

koA F? m. )
e ”i] )
um.pm mm
w1
sz(km—l)l// Do i_;
mw__
€y =€y —
I‘H’i u?ﬂlpm

2 Ve
A =1k .
fon m(km +1}

Trong d6, 0 <n < 1 12 hé sb xét dén anh
huong ciia khong khi trong budng dét, m 1a hé
s6 suy bién cta hinh dang thudc den. Gid tri m
gid1 han trong khoang 0 <m < 3, gia tri m lon
dic trung cho thudc den hinh cau. Hé s truyén
nhiét o doi véi thanh cach nhiét c6 the lay o_
= 0,13 kJ.m/(s.K.kg) va ddi voi thanh thép o
= 0,42 kJ.m/(s.K kg). Hé sb v, dic trung cho ty
s6 nhiét d6 thanh budng ddt va san pham chay,
lay trong khoang 0,5 =~ 0,7.

B& mit ciia khong gian trudc loa phut
Ftl , bao gdm ca phan con cua loa phut, c6 thé
xac dinh tir biéu thuc F,= 2,5.n.D.? ‘/ 4 [5],
trong d6 D, la duong klnh trong cua budng dot.
Déi véi thuéc den, ta co: p_= 1750 kg/m’; Q_
= 3,06 MI/kg; k = 1,1; toc d chay trung binh
ctia thudc den u_~ 0,07 m/s; hang sO khi R =
250 J/(kg K). Co thé 14y hé sb suy bién cua h1nh

dang thudc den m = 2.

Vi du tinh toan khéi lugong thubc moi
loai JIPI1-2 cho dong co thi nghi¢m cé cac
thong s6: Ap suat l‘ém Viéc p,~ 9,0 MPa; duong
kinh trong cua budng dot D, = 0,04 m; Dudng
kinh’tiét dién tGi han cua loa phutd, = 9,008 m;
Thudc phéng RSI-12M hinh try mot 16, duong
kinh ng0a1 vatronglad =0,035m,d =0,014
m, chiéu dai thoi thude L =0,12 m; the tich tu
do ban dau cua budng dot W,,=0,1.10° m*[2].

Xac dinh thoi gian chay cia thude den
JIPTI-2 c6 bé day chdy e_= 0,002 m:

¢ =l 00024 g,
u 0,07
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Bé& mit ciia khong gian trude loa phut:

D * 0,04°
x —3 5
4

F,=25 =0,001
Tir (2), ap suat ma thiét bi moi can dam
bao:p_=0,4.p,=0,4.9,0=3,6 MPa.

Thay céc thong s6 ctia thuéc moi JIPII-
2 vao cong thuce (3), tim duoc gia tri cac hé )
nhu sau: A, = 0,628; ¢ = 0,306.106 J/kg.

Bo qua anh huong cua khong khi dén
qua trinh moi chay (n = 0), ta c6:

c,=73.10"; ¢,=2,55.107;
¢, =-5,8.10% ¢, =0,816.10°; y, = 2,4828.10’;
y,=-1,6883.10% y__ =2,0456.10°.

Thay cac hé s6 vira tim duoc vao (2),
thu dugc: Thoi gian dat ap sudt 16n nhit cia khi
th‘uéc‘m(k)i: £ = 6,72}.10*? (s); bé mit chay ban
dau can thiét cia thuoc moi: S_=2,85.10° m?;

mS =4,31.10"kg; m_=4,53.10"kg.

Két qua thir nghiém dong co véi cac
thong s6 nhu vi du tinh toan cho thdy: Vi khoi
luong thude moi 4,5.10°2 kg, dong co mdi chay
tin cdy, lam viéc on dinh, cac dic trung cua qua
trinh 1am viéc, hinh anh lam vi¢c ctua dong co
thé hién trén Hinh 2 [2].

00 THI AP SUAT

A e i

WAV

A

P
Sy T
] . '

| s s

1
1] i
] 61 0z 03 o4 o5 tis)

Hinh 2. Pong co trén gid thir va quy ludt thay doi
dp sudt trong buong dot

3. KET LUAN

Phuong phéap dugc gidi thi¢u ¢ trén co
thé sir dung dé tinh toan khdi lwong thudc moi
cho cac dong co tén lira nhién liéu ran, phuc vu
cho cac giai doan thir nghiém dong co.

Noi dung ctia phuong phap cho phép
danh gia anh huong cta mot s6 yéu té dén dic
trung cua giai doan mdi chay nhu thoi gian
chay cua thudc moi, thoi gian khi thudc moi
dat 4p suat 16n nhat, ... %
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XAC DINH PHU'ONG AN NANG LU'QNG TAI TAO CO NHO CHO
HO GIA PiINH BANG PHUONG PHAP TiCH HOP RA QUYET PINH
DA TIEU CHi

DETERMINING SMALL-SCALE RENEWABLE ENERGY SOLUTIONS FOR
HOUSEHOLDS USING INTEGRATED MULTI-CRITERIA DECISION-MAKING

Nguyén Vin Thanh', Nguyén Hong Nhung?, Thai Hoang Tuyét Nhi',
Nguyén Viét Tinh', Téng Chi Thong'
'Khoa Thuong mai, Truong Pai hoc Van Lang
2Vién Qudc té, Trudng Pai hoc Kinh té Thanh Phé Hd Chi Minh

TOM TAT

Tinh hinh nang luong hién nay dang déi mat véi nhiéu thach thire, dac biét la trong vigc
cung cdp nang hrong cho ho gia dinh. Sy phdt trién khéng déng déu, s gia tang vé tiéu thy ndang
lu"ong va tac dong tiéu cue dén méi truong la nhitng vin dé cdp béach doz hoi sw chuyén doz sang
nguon nang lwong tdi tao. Viéc nay khong chi giip giam ap hee 1én nguon nang hrong truyén thong
ma con tao ra loi ich méi truong va tai chinh. Qua dé, nghién ciru nay tdp trung vao phat trién mot
phirong phép tich hop ra quyét dinh da tiéu chi dé givip hé gia dinh chon lwa phwong dn ndang leong
tdi tao phit hop nhdt. Nghién civu nhdn manh sw quan trong cua tinh toan dién trong quyét dinh, bao
gom ca khia canh ky thudt, tai chinh, méi truong va y kién ciia céng dong. Bleu nay glup dam bao
rang giai phap nang lwong tdi tao dwoc chon lva khong chi dap tmg nhu cau cu thé ma con dong
@6p tich cuc vao béi canh nang lirong bén vitng toan cau.

Tw khoa: Solar panel; Fuzzy AHP,; TOPSIS; Energy.
ABSTRACT

The current energy landscape is facing various challenges, particularly in supplying energy
to households. Uneven development, increasing energy consumption, and adverse environmental
impacts are urgent issues that demand a transition to renewable energy sources. This shift not
only alleviates pressure on traditional energy sources but also yields environmental and financial
benefits. This study aims to develop an integrated multi-criteria decision-making method to assist
households in selecting the most suitable renewable energy solution. The research emphasizes the
importance of a comprehensive approach to decision-making, incorporating technical, financial,
environmental aspects, and community opinions. This ensures that the chosen renewable energy
solution not only meets specific needs but also positively contributes to the global context of
sustainable energy.

Keywords: Solar panel; Fuzzy AHP,; TOPSIS; Energy.
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1. GIOI THIEU

Viét Nam da tién hanh nhiéu nghién
ctru vé nang luong tai tao, tip trung chu yéu
vao quy md cong nghiép va ludi dién quc gia.
Tuy nhién, nghién ctru vé ning lugng tai tao
quy mo ho gia dinh van con han ché va thiéu
su tich hop gilrta cac tiéu chi quan trong nhu
hiéu suét, chi phi, va tdc dong moi truong [1,
2]. Con dbi véi cac nude phat trién, dd co nhidu
nghién ctru vé phuong 4n niang luong tai tao
cd nhd cho h¢ gia dinh. Cac cong trinh nghién
clru tap trung vao viéc phat trién cac hé thong
tich hop st dung nhiéu ngudn ning luong tai
tao khac nhau nhu nang lugng mat troi, gio,
thuy dién, va pin ning luong. Mot s6 nghién
ctru da dat dugc nhiing Kkét qua kha thi vé viéc
tich hop nhiéu ngudn ning luong tai tao trong
ho gia dinh. Didu nay di gitp tang hiéu suat sir
dung nang luong va giam chi phi [3]. Cac h¢
thong diéu khién thong minh da dugc phat trién
dé t6i wu hoa viéc st dung ning luong tir cac
ngudn khac nhau, dap Gmg nhu cu niang luong
cua hd gia dinh mdt cach hiéu qua [4].

Tuy nhién, dé co thé duara lva chon dau
tu va st dung nang lugng tai tao quy mo ho gia
dinh van con nhimng han ché nhu: Chi phi dau
tu ban dau dé cai dat cac hé thong nang lugng
tai tao ¢& nhod van cao, khién cho ho gia dinh
con e ngai, thiéu kién thic va k¥ niang vé linh
vuc nang luong tai tao trong cong dong 1a mot
van dé. Nguoi dan can duoc phd cap kién thic
va hd trg dé hiéu rd vé loi ich va cach sir dung
cac hé thong nay. Muc dich nghién ctru ciia dé
tai la nghién ctru va phan tich cac phuong an
tich hop nang lugng tai tao cd nhd dya trén cac
tiéu chi quan trong nhu hiéu suat, chi phi, va
tac dong mdi truong bang cach phat trién mo
hinh tich hop va cong cu hd tro quyét dinh da
tiéu chi dé giup ngudi dan lwa chon phuong an
phil hop nhét cho ho gia dinh cta ho. Diédu nay

c6 tiém nang gitp gidm tai ludi dién quoc gia,
bado v€ moi truong, va cai thién chat luong cudc
song cua nguoi dan.

2. LUQC KHAO TAI LIEU

Cac mo hinh MCDM da duogc ap dung
rong rii dé hd tro nhimng ngudi ra quyét dinh
giai quyét cac van dé ra quyét dinh trong nhiéu
nganh, chéng han nhu danh gi4 va lya chon nha
cung cap [5 — 8], phat trién du 4n ning luong
tai tao [9, 10]. Nhiéu nghién ctru trong s6 nay
két hop 1y thuyét tip hop md vao cac phuong
phap MCDM d¢é tao ra cac md hinh MCDM mo
cho phép cac mo hinh nay thuc hién trong qua
trinh ra quyét dinh khong chic chin [11-13].

Chia-Nan Wang va cong su [14] da st
dung k¥ thuat SF-AHP va WASPAS dé xép
hang céc dia diém xdy dung nha may dién gid
ngoai khoi tai Viét Nam. Két qua phan tich do
nhay va phén tich so sanh cho thiy khung quyét
dinh 1a thuc té va c6 kha nang phuc hdi. Céc
tiéu chi va k¥ thuét danh gia duoc dé xuit trong
bai viét nay c6 thé dong vai tro 1a nén tang ly
thuyét cho nhiing tién bo trong ning lugng gi6
ngoai khoi va phat trién ven bién. Yasir Ahmed
Solangi va cong su [15] da sit dung phuong
phap AHP d¢é dénh gia va uu tién cac rao can va
rao can phu vé nang luong tai tao. Phuong phap
F-TOPSIS sau d6 duoc st dung dé danh gia cac
lya chon cho vi¢c ap dung lau dai cong nghé
ning luong tai tao. Két qua tiép can AHP cho
thiy nhitng rao can quan trong nhat déi véi viéc
trién khai cong nghé niang lugng tai tao 1a "Kinh
té &; Tai chinh", "Chinh tri &; Chinh sach" va
"Thi truong". Sonal Sindhu va cong su [16] da
két hop hai phuong phap Déanh gia Pa tiéu chi
(MCE) AHP va F-TOPSIS. Theo nghién ctru,
dia diém tot nhat dé 1ap dat nang luong mat troi
1a Rohtak, tiép theo la Chandigarh, Gurgaon va
Hisar ¢ bang Haryana ctia An Do. Muyc tiéu cua
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cudc diéu tra 1a dé xuat mot khung hd tro quyét
dinh hiéu qua, hiéu qua va c6 hé thong ma cac
nha hoach dinh chinh sach & An Do c6 thé sir
dung dé danh gia lya chon dia diém trang trai
nang lugng mit troi ¢6 thé chap nhan duoc.

3. PHUONG PHAP NGHIEN CUU

3.1. Mo hinh phan tich thir bic m¢ - Fuzzy
Analytic Hierarchy Process model (FAHP)

Budc 1: Hinh thanh ma tran so sanh

cap.
] 1] i
— ] FI OO
Kk = ks k3, kén (D
SISl T
knp Kpp o Kan
Trong do:

K7 1a ma trdn so sanh cdp cua so mo;

K] 1a gia tri trung binh cia s6 mo
hinh tam giac khi so sanh cdp uu tién gitra cac
phan tu.

Lop(@ ) =B fo(Li) + A-B).fLU]; 0=f<10<a< 1(2)

Trong do:
fa(lij)=(M;; — Lij).a + Li;  (3)

faUij) =U;; —(Uij — My;). @ (4)

Doi xing qua duong chéo trong ma
tran, ta co:

1

Imﬁ(ﬁij) = Iﬂ:,E(Ei_j ) "

0<p<10<a<1,i>] (5)

Thanh 1ap ma tran s6 thyc nhu sau:

1 g1z - Gin

_ _|a 1 - @
Q B (Qif)nxn_ ?l : En (6)

Jn1  Qn2 1

Budc 2: Tinh toan gia trj riéng 16n nhat.

IQ_?"'max-ll:D'- (7)

Trong do:
A_la gid tri riéng 16n nhat cia ma tran.
max * i , .'A
Q 1a ma tran so sanh cd@p gilra céc ti€u
chi.
I 12 ma tran cung cap voi ma tran Q.

- Budc 4: Kiém tra lai ma tran.

CI
~ RI
Két qua ciia CR < 0,1 thi dat yéu cau,
nguoc lai néu CR > 0,1 thi ta phai tién hanh
danh gia tir dau.
Amax — A
= =X (9)
a—1
Trong do: A__ 1a gia tri riéng lon nhit
clia ma tran; a 1a sd tiéu chi.

CR ®)

3.2. Phuwong phap TOPSIS

Pé thyc hién phuong phap TOPSIS,
bao gdm 4 budc nhu sau:

- Bude 1: Hinh thanh ma tran danh gia
voi 1 lga chon va j ti€u chi, ma tran [an]ij'

- Budc 2: Chuan héa ma tran [xmn]ij dé
tao ra ma tran Z=(r_)

mn/ij"

Spn = —— — m = 1,2,..,i;n =12,

""j(lo)
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- Budc 3: Nhan ma tran véi trong so.

2,..,n (11)

t;; =s-lj.wj,i = 12,...m; ] =1,

Trong d6: w; = [0,1] va XL, w;, = 1.

- Budce 4: Xéc dinh phuong an tich cuc
va giai phap ly tuong tiéu cuc.

PIS* = (t],t3, ..., t}) voi
tj+ = {{max[tljh = 1,2,..
{min[t1j|i = 1.2, ...,m|j EJ”}]‘ (12)
NIS™ = (t7,t3, .., t; ) vOi
t7 = {{min(t;li = 1.2,..
{max(t |1 = 1,2,....m

,m|j€]'),

.mlj €]'),
"1} (13)

Trong do: J’ 1a ti€u chi loi ich va J la
ti€u chi chi phi.

- Budc 5: Tinh toan khoang cach cua
mdi lua chon so véi PIS va NIS.

| n

= |Z(tlj_t]+}2Jl = 1.12.1"-.1 nFj=12_| ,m(14)
JF

ty = |Z(t” )i =12,..,nj=12,..,m(15)

- Budc 6: Xép hang cudi cung.

t-
RANKING, = ’ i =12,..,n (16)

)
[:tj +t )
4. KIEM CHUNG MO HINH PE XUAT

Trude hét, md hinh nay xac dinh 10 cac
tiéu chi quan trong nhu hi¢u suét nang luong,
chi phi dau tu ban dau, chi phi van hanh, va tac
dong moi truong. Méi tiéu chi dugce gan trong
s6 tuong tmg dua trén uu tién va quan trong ctia
n6 dbi voi ho gia dinh cu thé.

Qué trinh ra quyét dinh da tiéu chi nay
sir dung cc phuong phap phan tich so sanh dé
danh gia cac phuong an nang lugng tai tao. Cac
phuong phap nay bao gdbm phuong phap phén
tich thr bac mo (FAHP) Phuong phap déu
mang lai cai nhin tong quan va chi tiét vé hiéu
sudt cua timg phuong an dya trén cac tiéu chi
quan trong.

Mb hinh con tich hop ¥ kién va dénh
gi4 cua cic chuyén gia ning luong, nham tbi
uu héa sy chic chin va tinh kha thi ciia quyét
dinh. Su tham gia ctia cong dong va y kién cia
ngubi su dung cting dugc tinh dén dé dam bao
su chdp nhan va hd trg tot nhét tir phia cong
dong sir dung. Két qua xép hang nha cung cip
cudi cung nhu sau:

Bang 1. Két qua tir TOPSIS

Nha X
cung | ti+ | ti- | RANGKING, ~ ‘P
cip hang

Nha
cung | 0.1095 | 0.1737
cap 1

0.613 2

Nha
cung | 0.1229 | 0.1651
cap 2

0.573 3

Nha
cung | 0.0815 | 0.1977
cap 3

0.708 1

Nha
cung | 0.1625 | 0.1647
cap 4

0.503 4

Nha
cung | 0.1703 | 0.1269
cap 5

0.427 5
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Két qua cho thay, nha cung cip 3 14 tdi
wu nhit cung cap niang luong tai tao ¢& ho gia
dinh. Ngoai ra, nha cung cap 1 va 2 ciing kha
thi trong sy lwa chon tiép theo. Két qua cudi
cung cua moO hinh nay khoéng chi 1a viéc xac
dinh phuong 4n ning luong téi tao tot nhét cho
ho gia dinh, ma con 1a qua trinh dua ra quyét
dinh m& va minh bach glup t6i uu hoa cac loi
ich da dang cua cac yéu to quan trong va dap
tmg ddy du nhu cau cua cong dong sir dung.

5. KET LUAN

Xac dinh phuong 4n nang luong tai
tao ¢& nho cho ho gia dinh bang phuong phap
tich hop ra quyét dinh da tiéu chi, mé hinh nay
khong chi gitp tdi wu hoa hiéu suat ning luong,
ma con dam bao tinh kha thi tai chinh, than
thién véi moi truong va dap tmg nhu cu cy thé
cua h¢ gia dinh.

Quad trinh xéc dinh céc ti€u chi va gan
trong s6 cho ching da tao ra mot co sé 1y luan
can nhic can than, dong thoi gitp tap trung vao
nhimg khia canh quan trong nhét cta quyét
dinh. Sy tich hop cua cac phuong phap phan
tich so sanh nhu phan tich tuong d6i, FAHP
va TOPSIS cung cip cai nhin da chiéu vé cac
phuong an, giup quyét dinh duoc thong sudt va
dung dén.

Khong chi dya vao so liéu va thong tin
k¥ thuat, mo hinh con dit ra y kién va danh gia
ctia cong dong va chuyén gia niang lugng, tao
ra quyét dinh c6 tinh tham gia va hd trg cong
dong. Pidu nay dam bao rang phuong an ning
lugng tai tao dugce chon lya khong chi 1a t6i wu
vé mat k¥ thudt ma con phan anh cac gia tri va
mong mudn ctia cong dong st dung.

Trong bdi canh ngay cang ting cudng
vé y thirc moéi truong, mo hinh nay khong

chi 1a mot cong cu quyét dinh ma con 1a mot
phuong tién thuc dy su bén vimng va sit dung
ning luong hiéu qua trong cong dong ho gia
dinh. D6 la mét dong gop quan trong trong viée
hu’ong dan su chuyén doi tir ngudn ning luong
truyen thong sang ndng luong tai tao trong vi¢c
dap g nhu cdu ngdy cang ting cao cla cong
dong va bao vé moi truong.
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NGHIEN Cl’U TiNH TOAN PONG LUC HOC SUNG PHONG LUU
LIEN THANH SPL-30

COMPUTATIONAL STUDY ON THE DYNAMICS OF THE SPL-30 ROUND
LAUNCH GRENADE

ThS. Kiéu Duy Thanh, ThS. Mai Vin An, ThS. Ta B4 Diing
Vién Vii khi, Téng cuc Cong nghiép Qudc phong

TOM TAT

Siing phéng luu lién thanh SPL-30 dwoc thiét ké theo nguyén 1y khéa nong tw do phdt héa
sém. Pau khéa nong duwoc thiét ké thyc hién chirc nang té'ng, rut dan (vo dan). Hat lvra cua vién dan
dwoc phat hoa truoc khi vién dan nam hoan toan trong bu(fng dan mot khoang cach nhat dinh, khi
biia va vao vdu phdt héa trén hdp sing. Xung lwong tién vé phia trude ciia khéa nong sé triét tiéu
di mot phdn luc ban dau ddt vao né do khi thuéc tac dung lén day vo dan va nhw vay giam dwoc
trong lwong ciia khéa nong va cdc co cau hdp thy nang lwong lii ciia phdt ban. Bai bdo trinh bay
cdc buoc thanh lap hé phuong trinh tinh toan dong luc hoc cho hé vii khi hoat dong theo nguyén [y
khoa nong tw do phat hoa som noi chung, tw do dp dung cho sung phong lyu lién thanh SPL-30.

Twr khoa: Sung phong lyu lién thanh, Pong luc hoc; Khoa nong tw do phat hoa som.
ABSTRACT

The SPL-30 machine gun grenade launcher is designed according to the principle of free
breech and early fire. The breech head is designed to perform the function of ejecting and withdrawing
bullets (shell casings). The bullet's fire particles are ignited before the bullet is completely inside
the chamber a certain distance, when the hammer hits the firing lug on the gun box. The forward
momentum of the breech will cancel out part of the initial force placed on it by the gas acting on the
bottom of the shell and thus reduce the weight of the breech and the backward energy absorption
mechanisms of the breech shot. The article presents the steps to establish a system of equations to
calculate the dynamics for a weapon system operating on the principle of free breech and early fire

in general, thereby applying it to the SPL-30 machine gun grenade launcher.

Keywords: Automatic; Dynamic,; Self-locking grenade launcher that fires early.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 3114312, thang 142 nim 2024 BRSE
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Stng phong lyu lién thanh SPL-30 la
loai sung trang bi cho c4 nhan ding dé tiéu diét
sinh luc dich trong cu ly 2100m tré lai. Sung
dung dan 30mm VOG-17, VOG-17M, VOG-
30, GPD30. Stng hoat dong theo nguyén ly
khoa nong tu do phat hoa sém. Khi bin, cum
khoa nong la khau co sé nhan nang lugng tir &p
suat khi thudc sau day dan truyén chuyén dong
cho toan bo co cdu cua stng hoat dong. Dé c6
co s khoa hoc cho viéc xay dung tai liéu thiét
ké dam bao sung sau khi ché tao ludn hoat dong
tin cdy can thiét phai xay dung bai toan dong
luc hoc (PLH) dé nghién ctru anh huéng cua
cac s6 thong s6 két cau dén hoat dong ctia siing.

2. BAI TOAN PONG LUC HQC MAY TU
PONG

2.1. Ciu tao may ty dong siing phéng lyu
lién thanh SPL-30

Hinh 1. Cau tao than siing phéng luu lién thanh
SPL-30
1 — Cum than sung; 2 — Cum gia sung;
3— Hop tiép dan; 4 — Kinh ngam

Hinh 2. Co cdu phat héa ciia sing phéng leu lién
thanh SPL-30
1 — Khoa nong; 2 — Bua; 3 — Kim hoa

Stng phong lyu lién thanh SPL-30 (hinh
1) bao gdm céc bd phan chinh: Cum than stng,
cum gia sung, Hop tiép dan va Kinh ngam. Nho
stt dung nguyén 1y phat hoa som (hinh 2) dé
giam xung tic dung vé ca phia truéc va phia
sau, tir 46 cho phép giam nhe khéi luong cac
bd phan nhu khoa nong, hop khoa nong, gia
sung va khong can st dung ham Iui thuy luc.
Sung nap dan tir day bang & trong hop tiép dan
bang co ciu kéo day bang ¢ trén nap hop khoa
nong va téng dan bang co cdu téng dan trén
cum khda nong. Sung phat héa nho s dung
mot phan ning lugng chuyén dong vé phia
trude cua cum khoa nong.

Vi nguyén ly nay viéc tinh toan thoi
gian phat hoa khi may tu dong hoat dong 1a rat
quan trong. N6 quyét dinh dén tit ca cac két
cau cua than sung, gia sung... tur dé anh huong
dén tinh nang chién k¥ thuat cia sung.

2.2. Bai toan dgng luc hoc may tu dong

Trén co s& cac gia thiét co ban, két hop
voi két cau thuc té cua sing, hé phuong trinh
bai toan dong lyc hoc cua sung nhu sau [1], [2]:

dz B

dt

l
(il\ij (1+2kz+3uz )%

dv gpS L
dt ¢q
s
a7
dz _dl

dw 1-ad
—= o(1+2Az+3uz" |—+S—
5 ol St

dt

d_1 fxm(1+2kz+3uz )E—pd—w—md—v
d w dt dt g dt
XKh_VKh
th_ssz IM-R, -P
MKh
Trong do:

- z: Bé day chay thudc phong;
- y: Toc do chay cua thuoc phong;
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- v: Van tdc dau dan;

- I: Quang duong dan chay trong nong;
- w: Thé tich budng dbt;

- R: Luc rat vo dan;

-M,,: Khéi luong cum khoa nong;

- p: Ap suat khi thude trong long nong;
-V, Van tdc cum khoa nong;

- X, Hanh trinh cua cym khéa nong;
- S: Dién tich day dan;

- IT: Lyc 16 xo day vé

- P.: Luc keo dﬁy,béng; q

-8, 8,, 8,: Cac bién di€u khién.

3. KET QUA TiNH TOAN

Str dung phuong phép tich phan sb trén
phan mém MATLAB 2011b giai hé phuong
trinh 1.1. Vé6i cac thong sd dau vao cua dan
VOG-17M, thong s6 két ciu cia sung phong
lyu lién thanh SPL-30 va tham khao [1], [2] thu
duoc cac két qua nhu sau:

3.1. Két qua giai bai toan TPT

x ossl Dotr BT

150p= Y137 4 .- - * -

o
[=

Ap s Eal[MPa)

i»
=]

0

Q s 1 15 2 18 3
Chilka GBI RORg [

Hinh 3. D6 thi bién thién dp sudt khi thudc trong
long nong

Wan o dae dan ua]

H H H H H
] 0s 1 15 2 25 3
Thol gin [£]

Hinh 4. D6 thi thay déi van toc dau dan trong
long nong

- Sp t(‘)c’dﬁu dan:, v, = 188,2 m/s;

- Ap suat l6n nhat: 143,7 MPa;

- Ap suét khi thudc tai miéng nong:
7,191 MPa;

3.2. Két qua bai toan dong lwc hoc may tw
dong

a. Do thi hanh trinh ciia cum khéa nong theo
thoi gian.

- Khoang dich chuyén cta cum khoa
nong: [ =217 mm;

- Thoi gian dich chuyén: t = 0,158s.

Do thi ()

o
5

X-0054 E
Y0217

e o
"

Hanh trinh Khoa nong [dm]
)

o
=3
o

X

Y.
o i i i i H i i ™
o 0.02 0.04 oos 0.08 0.1 012 0.14 0.18
Thei gian(s ]

Hinh 5. Do thi dich chuyén cum khoa nong theo
thoi gian
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b. Pé thi vin toc ciia cum khéa nong theo thoi
gian.

- Van toc cuc dai cua cum khoda nong:
V. _=9,835m/s;
max , .
- Van toc cia cum khoa nong lui sau

cung: V  =0,5391 m/s
- Van tdc cubi ciia cum khoa nong day
Ién: V = 1,757 m/s.

Do thi Vit)

WVan toc khoa nong [m/s]

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
Thoi gian [

Hinh 6. Do thi van toc cua cum khoa nong theo

thoi gian

Nhan xét két qua tinh toan:

Két qua tinh toan cho thay cac gid tri
ap suét 16n nhét, khoang dich chuyén méd khoa
nong, van téc khoa nong 1a hoan toan phu hop.
Khoa nong khong bi va cham vao than sting khi

1ui, ddng thoi khi dy 1én van tdc khoa nong dat
1,757 m/s truéc khi phat héa. Van toc nay la
tién dé tao xung tiéu hao luc phat ban tac dung
vao khoéa nong. Nhu vay, viéc xay dung cac
phuong trinh tinh toan va xac dinh cac thong s6
dau vao dé giai bai toan 1a sat voi thuc té.

4. KET LUAN

Stng phong lyu sir dung nguyén 1y khoa
nong tu do phat hoéa sém, nguyén ly nay glup
giam déng ké khoi luO’ng sung, tuy nhién can
tinh toan k¥ ludng dé klem soat thoi glan phat
hoa dé dat dugc yéu cau dé ra. Qua cac két qua
tinh toan bai toan thudt phong trong va dong
luc hoc may tu dong & trén, ta c6 thé khing
dinh cac thong sb két cdu cua sung 1a hop 1y.
bam bdao thoi gian phat héa hop ly, di nang
lugng cho may tu dong hoat dong tin cay. %
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ANH HUONG CUA THONG SO CHE B0 CAT TOI DO NHAM
BE MAT CHI TIET KHI MAI THEP C45 BA QUA NHIET LUYEN
TREN MAY MAI TRON G20x750

EFFECT OF CUTTING MODE PARAMETERS ON DETAILED SURFACE
ROUGHNESS WHEN GRINDING HEAT-TREATED C45 STEEL ON G20x750
ROUND GRINDING MACHINE

ThS. Piau Tan Cuwong, ThS. Ngé Ngoc Son
Khoa Co khi Ché tao, Truong Dai hoc Su pham K thuat Vinh

TOM TAT

Ngay nay, cac san pham co khi yéu cau chdt lwong ngay cang cao. Pé ning cao chdt heong
sdan phdam, mot mdt nguoi ta sir dung ngay cang nhiéu cdc logi vét liéu c6 co' Iy tinh tot, mdt khdc
ndng cao dé chinh xdc gia céng va chat heong bé mdt. Mai la phirong phdp gia cong ddp g dwoc
cdc yéu cau dé nén né da, dang va sé tiép tuc dwoc nghién ciru va hoan thién.

Do dé, viéc nghién ciru anh hieong ciia ché dé cat dén chdt lwong bé mdt chi tiét mdy khi mai
thép C45 trén mdy mai tron UG20 x750 nham dwa ra khuyén cdo cho giang vién, sinh vién thic
hanh trén mdy cé thé chon ding cdc thong sé ché dé cdt phit hop dé gia cong san pham (bdi tip
cia sinh vién) la van dé can thiét.

Tir khoa: Anh huong; Ché do cdt; Chdt lwong bé mdt; Méay mai tron UG20x750.
ABSTRACT

Today, mechanical products require increasingly high quality. To improve product quality,
on the one hand, people use more and more materials with good mechanical properties, and on the
other hand, improve machining accuracy and surface quality. Grinding is a machining method that
meets those requirements, so it has been and will continue to be researched and perfected.

Therefore, studying the influence of cutting mode on the surface quality of machine parts
when grinding C45 steel on the UG20x750 circular grinder is to provide recommendations for
lecturers and students practicing on the machine to choose the correct parameters. The number of
appropriate cutting modes to process the product (student exercise) is a necessary issue.

Keywords: Affect; Cutting mode, Surface quality; Circular grinder UG20x750.
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1. MO PAU

Trong gia cong cat got noéi chung va
gia cong mai noi riéng, c6 rat nhidu yéu t6 anh
hudng dén d6 chinh x4c gia cong va chat lugng
bé mit chi tiét may. Cac thong s6 anh hudng
dén quéd trinh cit bao gébm: Hé thdng cong
nghé, ché do cit, dung dich tron nguoi, vat li¢u
lam dung cu cit va vat liéu gia cong, v.v...

Mb hinh nghién ctru anh hudng ctia ché
dd cat dén nham bé mat thé hién trén hinh 1.
Trong d6, dau vao la cac thong s6 ciia qua trinh
mai, con du ra 1a do nhdm bé mit cua chi tiét
may.

Rs Re=fiSn)
Ché & cit Nham bé mit
St * Qud trinh méi b R R,

Hinh 1. M6 hinh thi nghiém tong quat.

Thong qua diéu chinh cac thong s6 ché
dd cét s, v va t, ta xac dinh d6 nhin cta bé mat
ctia chi tiét gia cong tuong tng voi mdi tri s6 s,
v va t khac nhau, tir 46 tim ra mbi lién hé giira
s, v va t t6i do nhin ciia bé mit chi tiét gia cong.

2. CAC THONG SO CONG NGHE CO
BAN CUA HE THONG THi NGHIEM VA
QUA TRINH THUC NGHIEM

2.1. Cac thong sé cong nghé co ban ciia hé
thong thi nghi¢m

» May:
May tién dugc st dung trong cac thi

nghiém cit 1a may mai UG20 x750. Cac thong
sO co ban ctia may trong bang 1.

Bdng 1. Cac thong so co ban cua may mai

UG20 x750.
Chiéu dai ti da Ngoai 750mm
cua phoi Trong 100mm
Trong 1uo’ngi j[01 da cua 100kg
phoi
Buong’ km;h 1({’1j1 nhat 200mm
c6 thé mai
Chiéu cao tAm 135mm
Khoang cach tam 750mm
Tdc d6 truc banh mai 1670v/p
Kich & bnh mai ®400x50x203mm
ngoai
Kich c& banh mai trong O30x25x10mm
Cong sue}t. dong.cor dau 4 Kw
mai ngoai
Cong su;}t d?ng co dau 0.75 Kw
gia cong
Cong sua}t' dong co dau 1.1 Kw
mai trong
Cong suat dong co
bom thuy luc 0,75 Kw
Cong suat d9ng co lam 0.125 Kw
mat
» Da mai:

b4 su dung thi nghiém la da mai Hai
Duong c6 ky hi¢u sau:

Cn46TB 400x50x203.45 m/s.
>

Dung cu sua da:

Stra d4 bang da kim cuong loai 7 hat ¢
ky hi¢u sau: 88-C6-8960.

Ché do stra da: S,= 1 m/p;
t .= 0,01 mm/htd.
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» Phuong phap mai:

Mai c6 tdm chay dao doc. Véi ché do
cat: V, =35 m/s; n = 160 + 240 v/p; S, = 0,45
+0,75 m/p; t=0,005+ 0,01mm [4].

» Dung dich lam ngudi:

Trong khi cat, sir dung dung dich lam
ngudi emuxin 5% dé lam ngudi ving cit, khi
cit dung dich duoc phun tryc tiép vao ving gia
cong voi luu lugng 20 (L/phat).

> Thiét bi do d9 nham chi tiét sau gia cong:

Viéc do do nham cua chi tiét sau gia
cong duoc thuc hién biang may do do6 nham.
Viéc do dugc thuc hién trén may do TR200 cua
hang Time Group Inc, xuét xtr Trung Qudc, sir
dung dau do co hoc, chon khoang do chuin L=
3mm, duong kinh dau do 1um, két qua do ldy
theo tiéu chuan ISO. Hinh anh méy va hinh anh
qua trinh do dugc mo phdong trén hinh 2 cua
phong thi nghiém do luong Truong Pai hoc Su
pham K¥ thuat Vinh.

Hinh 2. Pau do thuc hién do do nhdam.

2.2. Tién trinh thi nghiém

Qua trinh thi nghi¢ém dugc thuc hién
theo cac budc sau:

Budc 1: Tai mdi diém thi nghiém tién
hanh stra da véi bo thong s6 cong nghé sura da
sau: S =1 m/p; t = 0,01 mm/htd.

Budc 2: Tién hanh mai tron ngoai chay
dao doc vé6i ché do cong ngh¢ mai V=35 m/s;
n_, S, tthay doi. Trong qua trinh mai ti€én hanh
do cac thong s6 chat luong bé mat gom R , R .

Két qua do cua tit ca cac diém thi
nghiém dugc tinh todn va tong hop trong bang

sau:

Bang 2. Gia tri cua s, n, t tai cdc diém thi nghiém.

TT S, n, t R, R,
(m/ph) | (v/ph) | (mm) | (um) | (um)
1 0,45 0,50 | 3,30
160
2 0,75 0,58 | 3,74
0,005
3 0,45 0,52 | 3,42
240
4 0,75 0,62 | 4,14
5 0,45 0,68 | 4,25
160
6 0,75 0,76 | 4,89
0,01
7 0,45 0,71 | 4,34
240
8 0,75 0,82 | 5,03

» Xay dung ma tran quy hoach thuc nghiém:

Céac thong sb dau vao dwoc mi hoa
la: X, =8, X, =V, X, = t. Khi d¢, s diém thi
nghiém can thiét N la: N = 2" [3].

Trong do, n 1a thong 6 ddu vao, n = 3,
do d6 N =23 =8 (diém). Ttr do, ta tién hanh thi
nghiém voi két qua sau.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)

TAP CHI CO KHI VIET NAM, S 311+312, thang 142 nim 2024

125

cokhivietnam.vn / tapchicokhi.com.vn

&



NGHIEN CUU - TRAO DOI

Bdng 3. Ma trgn thuc nghi¢m.

TT X, X, X, |S,(m/ph) | n_ (v/ph) | t(mm) | R(um) R (um)
1 -1 -1 -1 0,45 160 0,005 0,50 3,30
2 1 -1 -1 0,75 160 0,005 0,58 3,74
3 -1 1 -1 0,45 240 0,005 0,52 3,42
4 1 1 -1 0,75 240 0,005 0,62 4,14
5 -1 -1 1 0,45 160 0,010 0,68 4,25
6 1 -1 1 0,75 160 0,010 0,76 4,89
7 -1 1 1 0,45 240 0,010 0,71 4,34
8 1 1 1 0,75 240 0,010 0,82 5,03
> Xirly sb liéu bang phan mém Matlab 7.9.0:  C45 da qua nhiét luyén.
Phuong trinh pié‘u hién mdi quan hé két Tém tat cach giai nhu sau:
hop gitra cac thong s6 dau vao va thong so dau )
ra ¢6 dang phuong trinh [2]: Ham ly thuyét c6 dang:
R, =A4,.8"n* 1" () J =by+bx, +b,x, +byx, 3)

Lay logarit 2 vé, ta co:
logR =logA +A logS+A,.logn+A,logt

bat:
logR =y;logS=x;logn=x;logt=x;
logA,=b;A =b;A =b,; A, =b.

Ta co:

y=b,+b .x+b,x, +b,x, (2)
Trong phuong trinh (1), y, x, x,, X, d&

biét, cac h¢ s6 b, b , b,, b, can dugc xac dinh.

Giai phuong trinh theo phuong phap quy hoach

thuc nghiém toan phan dang 2.

Str dung phan mém Matlab 7.9 giai cac
phuong trinh trén, ta dugc két qua nghién ciru
quy hoach thuc nghiém khi mai tron ngoai thép

Chuyén vé hé toa d6 khong thir nguyén.
Gia tr1 cua chung dugc cho trong bang sau:

Bdng 4. Cdc gid tri co s¢ va khodng bién déng ciia
cdc thong so.

Tinh chat | S, (m/ph) | n_ (v/ph) | t(mm)
Gidtricosd | 0,60 200 0,0075
Khoang bien |, | 40 0,0025

dong

Tinh cac hé sb bj, ta tim duoc ham hdi
quy thuc nghiém dang:

y=b,+b.x, +b,.x, +b,.x,

“4)

Tinh t,d¢ kiém dinh tinh c6 ¥ nghfa cua
cac hé so theo chuan so Student.
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Kiém tra su phi hop cua ham hdi quy murc a = 0,05; tra bang tim F.
V. . .
Béng cach giai twong tu v6i R , két qua
Co: §2 =11897.107 va S2, =0,4059.10~,  duoc cho trong bang sau:
: S;
Theo tiéu chuan Fisher, F, =—%  chon

2
s

Bdng 5. Cdc hé sé ciia phwong trinh hoi quy
thuc nghiém.

Hé s6 R, (um) R, (um) T, F,

b —-0,1939 0,6124

0 t=77,00 t=171,20
b 0,0315 0,0328

! t=12,51 t=9,17

F,=0,0341 F,=77,9365 2,306 99,3

b 0,0122 0,0101

2 t=4,85 t=2,82
b 0,0635 0,0518

3 t=25,22 t=14,48

Nhan thiy tit ca cac t déu 16n hon T, Phuong trinh (5) va (6) 1a ham cu thé

nén cac h¢ so b, déu c6 nghia. Cac F, déu nho cua quan h¢ (2.11).

hon F, nén phuong trinh phu hop. i S
D0 thi bi€u dien moi quan hé gitra nham
Phuong trinh hoi quy thuc nghiém: bé mat (R,R) va ché d6 cit (S, n, t) tai diém
co s6 S=0,6 m/p; n=200 v/p; t=0,0075 mm.
R:y=-0,1939 + 0,0315x, + 0,0122x, +
0,0635x; » Vi S =0,6 m/p.
R:y = 06124 + 0,0328x, + 0,0101x, + _
0,0518x,. ——

Sau khi doi bién va mii h6a nham bé
mat c6 quan hé theo dang:

Ra — 2,9023.S0,284 .n0,1386 .t0’4219 (5)

Chitu 2u 1 ) 4w Sevang quay iwp) Chiew s ot tiewm) 4 1 Fee———

R, =14,4313.8%%" n™"" 21 (6) Hinh 3. D6 thi quan hé gidta R , R_véi n, ¢ khi
S = 0,6 m/p.
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» V&in =200 v/p.

D o e Fla v 5, |
Guns by cn REvoi 5.1

i -
~" a8 \.\\\ -
7 M o
] - o7
10 . — "0

i) O owiesmn ettt 00" ey
Hinh 4. Do thi quan hé gitta R, R vdi§, t khi
n =200 v/p.

> Vo6it=0,0075 mm.

Cuan bos st R vei 3, Duan b e P vei 5, 0

" 0n
07
-, -
BT U

o
S
m

Hinh 5. D6 thi quan hé giita R, R voi S, n khi
t=0,0075 mm.

3. KET LUAN CHUNG VA HUONG
NGHIEN CU'U TIEP THEO

> Két luan chung:
- Xay dung dwgc mdi quan hé giira

nham bé mit véi ché do cat khi mai thép C45
da qua nhiét luyén trén may mai tron UG20 x

750 1a: R, = 2,9023.5 %% 50135 £04219.

Rz — 14,43 13 .SO._Q,‘S‘S? -nO._lld-]‘ .rﬂ'._34-1-1

- Két qua nghién ctru c¢6 thé duge sir
dung dé diéu khién tSi wu héa qua trinh mai
hay c6 thé ap dung cac két qua nghién ctru vao
thuc té san xudt va lam tai liéu tham khao cho
giang vién giang day va cho sinh vién hoc tap
tai xuong cua Truong Pai hoc Su pham K¥
thuat Vinh.

> Hudng nghién ctu tiép theo:

Nghién ctru tng dung két qua vao thuc
tién san xuat khi gia cong cac loai vat liéu kho
gia cong, dic biét 1a vat liéu ché tao khuon
mau. %
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NGHIEN ClrU ANH HWONG CUA CAC PIEU KIEN HAN NO BEN
DO BEN LIEN KET NHOM VO THEP

RESEARCH ON INFLUENCE OF EXPLOSIVE WELDING CONDITIONS ON BOND
STRENGTH OF ALUMINUM — STEEL JOINT

Mai Quéc Truéng', Nguyén Ngoc Hung"*, Nguyén Viét Anh?
'Tong Cong ty Ba Son, Tong cuc Cong nghiép Qudc phong
2Vién Cong ngh¢, Tong cuc Cong nghiép Qudc phong

TOM TAT

Bai bdo ndy gidi thiéu két qud nghién civu 1y thuyét va thire nghiém anh huéng ciia cdc diéu
kién han né dén do ben lién két gitta hai 16p nhém véi thép. B bén lién két giita hai l6p vit liéu
nhém — thép sau khi han né khéng chi phy thudc vao gid tri ning heong va ddp duwdéi tac dong cia
néng lwong nd, ma con phy thugc vao ty sé h/H giita chiéu day tam kim logi han (nhém 6 phia trén)
va tam kim logi nén (thép & phia dwdi). Sw hinh thanh lién két bén viing giita I6p nhém va 16p thép
chi khi dam bao dwoc nang luong va dap W, < 1,2 MJ/m’ va ty s6 h/H < 0,20.

Tiur khéa: Han né; Composite kim logi dang I6p; Lién két han né; Tam kim loai bay.
ABSTRACT

This article investigated the influence of explosive welding conditions on bonding strength
between aluminum and steel. It has been determined that the bonding strength of explosive-welded
aluminum-steel joint depends not only on the energy of the metal plastic deformation, but also on
the running phase of the flyer metal plate (ratio h/H). The research results show that to obtain a
high bonding strength between aluminum and steel, the energy of metal plastic deformation W, <
1.2 MJ/m? and the ratio h/H < 0.20 are required.

Keywords: Explosive welding; Layered metal composite; Explosive-welded joint;, Welding

metal plate. &
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1. PAT VAN PE

Céc loai vat li¢u bimetal va composite
kim loai da lop ngay cang dugc ung dung phd
bién dé ché tao cac san pham trong ché tao
may, dong tau, nang lugng dién, khai thac va
ché bién dau khi, cong nghiép khai thac mo va
luyén kim, cong nghiép hoé chat..., lam viéc
trong diéu kién an mon hoé hoc cao, trong do
¢6 ca san pham qudc phong. Coéng nghé han
n6 cho phép ché tao cac loai tim bimetal va
composite kich thudc 16n (téi 30-40m?), hiéu
qua cao v6i chi phi thap [1] = [4].

Nhom va thép la cap kim loai kho han
v6i nhau nhit, tham chi bang cong nghé han nd
do gitta nhom va sit hinh thanh cac lién kim
loai gion 1am giam d6 bén lién két han [6], [8],
[9]. Ngoai ra, nhom va thép co cac tinh chit co
hoc va tinh chat nhiét rat khac nhau nén can van
téc va dap va tiép xac 16n khi han nd, nhung
khi céc gia tri van tbe nay lon, dac biét van tbe
tiép xtic, s& dan dén kha ning hinh thanh s6
luong 16n céc lién kim loai gion tai bién gioi
lién két [4], [5].

Céc két qua nghién ctru vé trang thai
ung suat trong kim loai ¢ di€u ki¢n han nd thay
rang khi kim loai nhom la tam kim loai bay thi

tai bién gioi va dap gita nhom va thép luon
ludn ton tai ung sudt kéo [1, 6]. PO bén lién
két gitra nhom va thép thu dwoc sau han nd phuy
thudc vao gia tri img sudt kéo nay. Chinh vi
vay can phai lga chon duogc cac diéu kién han
n6 (tham s6 dong hoc han nd va ning luong
bién dang déo kim loai) phu hop dé giam anh
hudng cta Gng suit kéo dén sy hinh thanh lién
két nhom voi thép.

Trong bai bao nay dwa ra mot s6 két qua
nghién ctru vé anh hudng cc tham sé déng hoc
va niang lugng dén d6 bén lién két giira nhom
va thép sau han nd.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

Dé nghién ctru anh huong cac tham sb
dong hoc va nang lugng bién dang déo kim loai
dén do bén lién két gitta nhom va thép, da tién
hanh mot s6 thue nghiém han nd voi cac tham
s6 dugc dua ra trong bang 1. Sir dung so d6 han
nd dang song song (hinh 1). TAm kim loai nén
1a tAm thép 091"2C kich thude 20x150x350mm,
tam kim loai nhém AA 1050 13 tAm kim loai bay
c6 kich thude 8x210x480mm. St dung hon hop
thudc nd amoni mtrat NH,NO, + TNT v6i ham
luong 6% TNT vé khoi luong

Bdng 1. Diéu kién thi nghiém han né nhém véi thép.

N 4 Chiéu cao A X e A X N{t?g lqu’ng

o KR e (B g e v s
no H, mm ¢ P MJ/mg

Neol.l 3 0,15 418 0.928
Nel.2 5 20 0,25 446 1.058
Nel.3 7 0,35 459 1,121
No2.1 3 0,10 534 1.210
No2.2 5 30 0,167 584 1.741
Ne2.3 7 0,23 610 1.903
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Céc tham sd dong hoc (van tdc va dap,
van toc tiép xtc) va tham sd ning lugng anh
huong truc tiép dén tinh chat lién két han nd
[1]. Gia tri van toc va dap V, dugc xac dinh
theo m6 hinh bay mot chicu va tinh theo cong
thirc sau [1, 4]:

v, D{l 0, M} (1.1)
20,1,
1—\/1};[2771 +(1+2771)1ﬂ
0, - ; (1.2)
1_(”2’71)5
16p H
I (13)
27,6,

Trong do: D, p, — Téc d6 nd (D = \2
d6i voi so d6 nd dang song song); h — Khoang
cach han nd; H — Chiéu cao va khdi luong riéng
cua th}léc nd; P Py 5, 0,— Khéi luong riépg
va chiéu day tam kim loai bay va kim loai nén.
C,—Vén tdc Am trong kim loai.

Gié tri niang luong bién dang déo kim
loai khi han nd duoc tinh theo cong thire sau [1]:

2
P16 - P50, .sz |: Vc2:| (1.4)
2(py-6, + p,-6y) C

T |

: =

5 =

(¥

AN\

£
”’////////////’///////////////////////////////A

Q| R

Hinh 1. So' do han né song song hai l6p: 1 — Kip
né; 2 — Khoi thuée né; 3 — Tam kim logi bay,
4 — Miéng kim logi c¢é dinh khe han gitta hai tam
kim logi; 5 — Tam kim logi c6 dinh; 6 — Pé né

Lién két gitra hai 16p han nd nhom —
thép duoc thir nghiém xac dinh d6 bén kéo dit
va do bén cit truot giita hai 10p boi cac cong
thure sau [1]:

4P

o (1.5)

Trong do: P — Luc tac dung, N; d —
Buong kinh trong ciia mau thir, mm; D — Duong
kinh ngoai cua mau thir, mm.

Do bén cat dut 16p duoc xac dinh theo
cong thuc sau [1]:
P
T = 1.6
" (1.6)
Trong do: P — Luyc tac dung; a— Chiéu
rong ctia mau; b — Chleu dai ving lién két han.

3. KET QUA VA THAO LUAN

Céc két qua thir nghiém bén kéo dut (R)
va kéo truot (1) gitta hai 16p lién két han nd
gitta nhom va thep cho trong bang 2. Tur két
qua nay thay rang khi ting gia tri W, tr 0,928
MJ/m? d¢én 1.741 MJ/m? nhung ty sd h/H thap
(h/H < 0,20), d6 bén kéo dit va kéo truot giira
hai 16p nhom va thép co6 gia tri cao, dat 100 +
138MPa va 62 ~ 69MPa tuong trng.

Khi han nd véi gia tri ca ning luong
vadap W, thip (W, = 1,121 MJ/m*va ty sO h/H
cao (h/H = 0,35), nhan dugc mau thi nghiém so
Nel 3. Trong truong hop khi W, =1.903 MJ/m?
cao (mau thi nghi¢m so6 Nel.3) va ty s6 h/H thap
(WH = 0,23). Két qua thuc nghiém cho thay,
d6 bén kéo dut va kéo trugt giita hai 16p nhom
va thép chi dat 83 + 88 MPa va 50 + 51 MPa.
Nhu vay, d6 bén kéo dit va kéo truot gitra hai
16p nhom va thép khong nhirng phu thudc vao
gia tri nang lugng va dap khi han nd W, ma con

phu thudc vao ty sé h/H. Bé nhan duoc lién két &
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bén giita nhém va thép c6 chat luzong t6t thi can
phai dam bao diéu kién han nd véi W, <12
MJ/m? va ty s6 h/H < 0,2 = 0,25. Khi do c6 thé

giam anh hudng ciia song phan xa di &én duong
lién két han tir bé mat tu do cac tam kim loai rat
dang ké.

Badng 2. Bé bén lién két nhém véi thép.

) A an to a ang luwon a Do bén kéo du Do bén ké
STT | Tyigwm | | Wi R MPa | trugt =, MPa
Nel.l 0,15 418 0.928 138 69
Nel.2 0,25 446 1.058 130 65
Nel.3 0,35 459 1,121 83 50
Ne2.1 0,10 534 1.210 104 62
Ne2.2 0,167 584 1.741 100 61
Ne2.3 0,23 610 1.903 88 51

Két qua chup kim twong hoc duong lién
két han gitra nhom va thép dugc dua ra trong
cac hinh 2 va hinh 3. Nhan thiy rang duong
lién két gitra nhom va thép khong c6 hinh dang
song dic trung cho qua trinh han nd [6], [9].

Trén co so két qué nghién cuu nay da
lwa chon diéu kién han n6 (W, = 1,175 MJ/m?,
h/H = 0,12) dé ché tao tAm vt liéu bimetal hai
16p nhom-thép kich thude 16n dén 2200mm
(hinh 4).

Sau khi han n tién hanh cit mau dé thir
nghiém co tinh. Vi tri lay mau doc theo chiéu
dai ctia tAm bimetal nhom-thép, theo hudng di
chuyén ctia mat dau nd dé danh gia sy thay doi

tinh chat co hoc cua lién két han theo chiéu dai
tAm bimetal. Két qua kiém tra cho théy, dd bén
kéo dut 16p va cat dat 16p gitra nhom va thép
tuong tng dat 107 ~ 142 MPa va 62 ~ 66 MPa
(bang 3). Khi do, do bén lién két tai vi tri dau
tam vat liéu b1meta1 dat gia tri 16n nhat va giam
dan theo chiéu dai tim composite. Két qua phan
tich kim twong hoc lién két han gitra nhom va
thép thy rang cau triic duong lién két han giita
nhom va thép khong co su thay doi theo chiéu
dai tdm kim loai, ddc biét khong thay kim loai
néng chay va céac pha lién kim loai (hinh 5).
Diéu nay duoc khing dinh bang két qua xéac
dinh do bén kéo dut 16p va do bén cit dat 16p
(bang 3).

Bdng 3. D¢ bén lién két hai 16p han né nhém — thép theo chiéu dai tam bimetal

:1:’:1 M1.1 M1.2 M1.3 M1.4 M1.5 M1.6 M1.7 M1.8 M1.9
Vi tri ct L= = = = L= L= L= L= L=
mau 200mm 400mm 600mm 900mm | 1100mm | 1300mm | 1600mm | 1800mm | 2000mm

Do bén

kéo dut 132 142 136 118 107 112 110 117 114
16p, MPa

Do bén

cét dut 63 66 63 64 62 62 62 63 62
16p, MPa
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Hinh 2. Té chire té vi (x50) dwong lién két han né nhém-thép khi véi H = 20 mm:
a—Khih=3mm; b—Khih=5mm;c—Khih=7mm.

Hinh 3. Té chire té vi (x50) dwong lién két han né nhom-thép khi véi H = 30 mm: a — Khi h = 3 mm;
b—Khih=5mm; ¢c—Khih=7mm.

Hinh 5. Té chire té vi (x50) bién gidi lién két han né gitta nhém va thép tinh tir mép dau tam bimetal theo
huong di chuyén mat dauné: a—L=200mm:b—L= 1200 mm; c— L= 1800 mm. &
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4. KET LUAN

- Pi x4c dinh dugc anh huéng diéu kién
ha:ln né gom: Nang luong bién va dép W, vaty
sO chi€u day tam kim loai han (tam trén bang
nhom — h) va tim kim loai nén (tim dudi bang
thép — H) c6 anh huong dong thoi va rat dang
ké dén do ben lién két gitra hai 16p sau khi han
no;

-Pé nhan duoc lién két han nd tim vat
liéu composite dang 16p nhom — thép kich thude
16n tng dung cho nganh cong nghi¢p dong tau
c6 chat luong tot gitra hai 16p can phai dam bao
diéu kién nang luong va dip ¢ mic W, < 1,2
MJ/m? va ty so h/H < 0,2 + 0,25.

Loi cam on:

Nghién ctru nay dugc thyc hién véi su
hd trg tai chinh ciia Van phong cac Chuong
trinh Khoa hoc va Céng nghé qudc gia va Vu
Hop tac quéc té, B6 Khoa hoc va Cong nghé
trong khudn kh6 Nhiém vu hop tac qudc té theo
Nghi dinh thu, ma sé6 NDT.20.RU/16. %
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KY THUAT DU BAO VA NG DUNG TRONG PHAN BO NHAN LUC
TRONG LINH VUC SU'C KHOE

FORECASTING TECHNIQUES AND APPLICATIONS IN MANPOWER
ALLOCATION IN THE HEALTH FIELD

Nguyén Vin Thanh!, Nguyén Hong Nhung?, Nguyén Vin Thuin',
Thai Hoang Tuyét Nhi!, Nguyén Viét Tinh!
'Khoa Thuong mai, Truong Dai hoc Van Lang
2Vién Qudc té, Trudong Pai hoc Kinh té Thanh phé H6 Chi Minh

TOM TAT

Pai dich Covid-19 dd ling xuong nhung s xudt hién ciia nhitng bién thé manh hon cé thé
khién dai dich bung phat tré lai. Ngoai ra, dich sot xudt huyét ciing ngay cang gia tang, gay ap luc
I6m cho nganh y té trong mede. TruGe tinh trang nay, tinh trang thiéu nhén lyc y té dan dén ty 1¢ y td
trén bénh nhdn ¢ mikc cyee ky thap. Tinh trang nay dan dén sw cham tre trong viéc cham soc, chan
dodn sai va anh hwéng dén sir an toan ciia bénh nhdn. Dé gidi quyét van dé nay, cdc tdc gia dé xudt
mo hinh Trung binh truot tlch hop tw dong hoi quy (ARIMA) dé hé tro dw bdo nhu cau ciia bénh
nhdn va dé xudt phdn bé sé lwong y td thich hop cho twng phong bénh nhan. Mo hinh nay dwoc ap
dung tai mot bénh vién Viét Nam, diea trén cdc yéu t6 nhw sé lwong bénh nhén, logi bénh, mirc do
nghiém trong cua bénh va hinh thirc cham soc. Mo hinh nay dwoc dp dung voi cdc tiéu chi va chinh
sdach dwoc phép tai Viét Nam. Két qud nghién ciru la di dodn sé heong bénh nhdn va phéin bé sé
lieong doi ngil y té t6i wu.

Tir khéa: ARIMA; Lip ké hoach phén bé nguon lyc; Ty Ié y td trén bénh nhan.
ABSTRACT

The COVID-19 pandemic has subsided, but the emergence of more powerful variants could
flare up the pandemic again. In addition, dengue fever is also increasing, putting a great deal of
pressure on the domestic health sector. Faced with this situation, there is a shortage of medical
personnel, leading to a critically low nurse-to-patient ratio. This situation leads to delays in care,
missed diagnoses, and compromised patient safety. To address this problem, the authors propose the
Auto-Regressive Integrated Moving Average (ARIMA) model to support forecasting patient needs
and recommend allocating the appropriate number of nurses to each patient room. This model is
applied at a Vietnamese hospital, based on factors such as the number of patients, type of disease,
severity of disease, and type of care. This model is applied with allowed criteria and policies in
Vietnam. The research result is to predict the number of patients and allocate the optimal number

of medical teams.

Keywords: ARIMA; Planning resource allocation, Nurse-to-patient ratio.
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1. GIOI THIEU

S6t xuat huyét ¢ nguoi 1on va tré em
dang gia taing déu din trong nhiing nim gan
day, bén canh dich Covid-19. Bénh vién da
diéu tri dugc 1.377 ca sbt xudt huyét bénh
nhan sét, trong d6 c6 805 ngudi 1on va 572 tré
em (Duy Tinh, Bdo Thanh Nién, 2022). Theo
$6 liéu tir Bénh vién Nhi déng 1, sb tré em bi
nhiém sbt xuat huyét cao hon so v6i nim 2020
va s6 bénh nhan nhdp vién diéu trj du kién s&
tang 1én. V&1 ap luc cong viée cao va cuong do
lam vi¢c cuia nhan vién y té, cac bénh vién va
nha quan 1y phai dua ra cac giai phap dé phan
bd ngudn nhan lyc cong bang, dam bao chat
luong dich vu y té. Piéu dudng 1a ngudn nhan
luc quan trong gop phan vao hoat dong hiéu
qua cua bénh vi¢n déng thoi cham soc, theo doi
va kiém tra bénh nhan dé dam bao phan b hop
ly. Viéc quan 1y nhan vién tai cac budng dua
trén s6 lwong bénh nhan 1a rat quan trong va
cap bach dé phan chia hop 1y khdi luong cong
viéc cho diéu dudng, diéu dudng dé tranh ap
luc cong viéc hodc 1am viéc qué strc (Bénh vién
Nhi dong 1, 2022).

Ty 1é y ta trén bénh nhan 1a mot yéu tb
anh huong dén két qua strc khoe ciia bénh nhan
dién hinh, chéng han nhu khdi luong cong viéc
ma y td dam nhan nhiéu cong viéc hodc ty 1¢
y ta trén bénh nhan qué thp s& 1am ting nguy
co sai sot vé thude, bién chung, bénh mac phai
tai bénh vién, thoi gian nam vién kéo dai va sy
an toan cua bénh nhan hoac thoi gian lam viéc
ctua y ta. Do do, trong nghién ctru nay, tac gia
dé xuit mo hinh Auto-Regressive Integrated
Moving Average (ARIMA) dé hd tro cac nha
quan ly trong cac bénh vién hién tai trong viéc
dy doén sd luong bénh nhan roi phan b6 nhan
vién trén bénh nhan dé giai quyét cac van dé
chat luong dich vu y té va giam ty 1é tir vong
cua bénh nhan.

2. LUQC KHAO TAI LIEU

Nhiéu nghién ciru hién nay sir dung céc
mo hinh cho lich trinh va nhan sy bénh vién.
Nghién ctru ctia Aydas da dya trén s luong va
nhu ciu cta bénh nhan, st dung 1ap trinh )
nguyén ngau nhién dé 1ap ké hoach va phan b
nhan vién y t4 phu hop cho don vi cham soc dac
biét nhi khoa. Giam chi phi, tang su hai long
cua b¢nh nhan va nhan vién hanh phtic hon
v6i khdi lugng cong viée ting 1én 1a két qua
nghién ctru (Aydas va cong su, 2017). Trong
dai dich Covid-19 & Trung Qudc, Hong-Fei
Ren va cong su da khao sat cac y ta truong vay
ta trong cac phong bénh bi c6 1ap cua 117 bénh
vién bang cach str dung 1dy mau phan ting, sau
d6 phan tich sy khac biét vé trinh d ctia nhan
vién diéu dudng bang cach sir dung bai kiém
tra cia Kruskal-Walli va danh gia mbi quan hé
giita trinh d6 ctia nhan vién diéu dudng va chi
s6 hiéu qua bang cach st dung phan tich tuong
quan Spearman. SPSS 16.0 dugc su dung cho
tat ca cac phan tich thong ké va y nghia théng
ké duogc xac dinh bang cach sir dung gia tri p
12 0,05. Cac phat hién chi ra rang viéc phan b
nhan vién diéu dudng hop 1y 1a rat quan trong
dé dam bao hiéu qua, chét lugng va an toan cho
bénh nhan (Ren, et. al, 2022).

D3 ¢6 nhiéu nghién ctru dién hinh trén
thé gi6i lién quan dén xu hudng ty 18 y ta trén
bénh nhan va sy két hop giita y t4 va nhan vién
y ta (Rassin va Silner, 2007; Sharma va Rani,
2020). Hién tai, phuong phap ARIMA tai Viét
Nam van duoc sir dung dé nghién ctru du bao
mot s6 dé tai kinh té vi mo6 nhu: Thanh Hién va
cong su, 2022; Di¢u Uyén va cong su, 2014;
Quéc Duong va cong su, 2020. Tuy nhién, cac
nghién ctru nay van con mot sd han ché.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
I TAP CHI CO KHI VIET NAM, S6 3114312, thing 1+2 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

3. PHUONG PHAP NGHIEN CUU

Trong nghién clru nay, tac gia st dung
mo hinh Auto-Regressive Integrated Moving
Average (ARIMA) d¢ phan tich chudi thoi gian
1a nhitng vi du mé hinh duoc str dung dé gitip
du doan nhu cau ctia bénh nhan va cung cap dir
liéu cho cac nha quan 1y 1ap ké hoach phan b
ngudn lyc hop 1y. Cac bude thyc hién ciia mo
hinh ARIMA nhu dudéi day:

Puodng co s ciia md hinh Hoi quy tu
dong (AR) duoc hién thi trong phuong trinh (1):

Ze = 0Ztq + 0zt + - + OpZr1 + ari (1)

Mait khac, mo hinh Trung binh truot
(MA) duoc thé hién trong phuong trinh (2):

Néu mot trong cac hé s6 1on hon 1, diéu
d6 cho thay dir liéu du doan co thé co do chinh
xéc 16n do c6 thé xay ra bién dong. Chung ta c6
thé két hop cac mo hinh nay dé xay dung "Mo
hinh trung binh dong — Tu hdi quy hdn hop",
két hop cac mo hinh AR va MA, nhu dugc
minh hoa trong phuong trinh (3):

2 = 02y + OZ g+t Oplyy +ap — 018y — Op0p gy + o+ 0g0p g (3)

Cac mo hinh AR, MA va ARMA don
gian hoa dugc thé hién trong cac phuong trinh
(4), (5) va (6), sir dung toan tir dich nguoc B dé
giam hinh thtc kinh té. Mot mo6 hinh AR ding
yén duoc biéu dién bang diém duc phuong
trinh (4).

O(B)z, = a; (4)

Z, = 0(B)a, (5)

0(B)z, = 6(B)a, ()

Phuong trinh (7) biéu thi mtc chénh
1éch cua toan tir tw hoi quy tong quét (B).

(¢(B)=9(B) (1-B)* (7)
Diéu nay mang lai mot dang khong ¢

dinh dong nhét thudc loai trong phuong trinh
(8) va dang m¢ rong trong phuong trinh (9):

¢(B) =0(B)(1—B)'Z, = 0(B)a, (¥
wy = 0w+ -+ 0w, +a, —6ia, 4 —— gqat—q' (9)

Trong d6 o, dugc tinh nhu minh hoa

trong phuong trinh (10):
Wy = {:1 - B]dzt == det- (10)
Trong do:

t1a cac khoang thoi gian, t €0,1,2,3,...n;

z: Nhu cau san c6 tai thoi di‘ém t;

p: Do tré tam thoi cua phan AR cua
ARIMA, p € 1,2,3,...n;

q: Phan MA cia ARIMA c6 dd tré tam
thoi, q € 1,2,3,..n;

d: Sai phan xé4c dinh bang phuong trinh
tich phan (10),d € 1,2,3,...n;

o Dit liéu du kién cho giai doan t dugc

tinh bang phuong trinh (10);

a: Su va cham hogc sai s6 ngau nhién
dugc tinh bang cach lay zy — Zy;

B: Sau khi tim thdy p phu hop, hiy st
dung toan tir dich nguoc dé phong to phan tu
hoi quy ciia mo hinh.

Thong tin vé chudi thoi gian & trén
c6 thé dugc tim thay trong sach gido khoa do
Tunnicliffe Wilson va cdng su viét (2016).
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4. KIEM CHUNG MO HINH PE XUAT

Trude hét, dir lidu dugc tac gia thu thap
thuc té tai mot bénh vién trong 3 ca lam viéc
(06:00 sang — 14:00 chiéu, 14:00 chiéu — 22:00
t6i, 22:00 t6i — 6:00 sang hom sau). Nghién ciru
nay duoc tinh tir ngdy 28/09/2022 dén ngay
17/06/2022 v&i tong s6 bénh nhan ¢ 03 budng
1a: 127609 twong tng véi 11 loai bénh nhan.
Cubi cung st dung phan mém R dé phan tich s6
liéu va tim ra sb lugng bénh nhan dy bédo theo
md hinh ARIMA phu hop nhat.

Bang 4.1 miéu ta ba mo6 hinh thich hop
cho 03 budng bénh nhan nay ARIMA(p,d,q),
bao gébm budng 1 c¢6 md hinh ARIMA(1,1,1),
budng 2 ¢6 mod hinh ARIMA(1,0,3), budng 3 ¢6
md hinh ARIMA(1,1,5).

Bdng 4.1. Két qua mé hinh ARIMA ciia 03 buong

Két qua ARIMA

series: b3ts
ARIMA(1,1,1)

Buf“)ng

1 Coefficients:
arl mal
0.7217 -0.7863
s.e. 0.1113 0.0995

series: b5ts
ARIMA(1,0,3) with non-zero mean

2 coefficients:
arl mal ma2 ma3 mean
0.9601 -0.0069 -0.0365 0.1150 13.6331

s.e. 0.0073 0.0238 0.0245 0.0221 0.7195
series: b7ts
ARIMA(1,1,5)
3 coefficients:
arl mal ma2 ma3 mad mas

-0.3916 0.2326 -0.2443 0.1836 -0.0509 -0.3077
s.e. 0.0581 0.0569 0.0237 0.0254 0.0329 0.0244

Sau khi thuc hién tinh toan trén mo hinh
ARIMA dé dy bao nhu ciu khach hang & bénh
vién, mo hinh nay dugc 4p dung theo cong thirc
(9) va (10) dé dy doan nhu ciu trong 20 ca (3
ca la 1 ngay) tiép theo. Két qua dugc thé hién ¢
Bang 4.2.

Badng 4.2. Két qua s6 liéu du bdo cho 03 buong sir dung mé hinh ARIMA

Cat Budng 1 Budng 2 Budng 3 Cat Budng 1 Budng 2 Budng 3
1 33.04989 | 15.89880 | 28.57866 11 33.17432 | 15.15646 | 28.90281
2 33.08590 | 15.80840 | 28.53113 12 33.17570 | 15.09564 | 28.90286
3 33.11189 | 15.74349 | 28.63682 13 33.17670 | 15.03725 | 28.90284
4 33.13065 | 15.65923 | 28.92759 14 33.17741 | 14.98119 | 28.90285
5 33.14418 | 15.57834 | 28.89316 15 33.17793 | 14.92736 | 28.90285
6 33.15395 | 15.50067 | 28.90664 16 33.17831 | 14.87569 | 28.90285
7 33.16100 | 15.42611 | 28.90136 17 33.17858 | 14.82608 | 28.90285
8 33.16609 | 15.35452 | 28.90343 18 33.17877 | 14.77845 | 28.90285
9 33.16976 | 15.28580 | 28.90262 19 33.17891 | 14.73272 | 28.90285
10 33.17241 | 1521981 | 28.90294 20 33.17902 | 14.68881 | 28.90285
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Dua vao két qua sé liéu trén, trong nghién ctru nay, tac gia dé ty 1 didu dudng ¢ 03 budng
nhu sau: Ca lam viéc 1 1a 1:5, ca lam viéc 2 1a 1:6, ca lam viéc 3 1a 1:8.

Bdng 4.3. Ldp ké hoach phdn bé y td cho bénh nhin 03 buong

Calam Sb lu’qng . Sb lu’gng . Sb lqug .
Ngay vide y tz}i cia Buong 1 y t‘;’l cua Buong 2 y tii cua Buong 3

: buong 1 buong 2 buong 3

1 7 33 3 15 6 29
28/09/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
29/09/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
30/09/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
01/10/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
02/10/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

5. KET LUAN phat trién cac phwong phap du béo tién tién hon

Viéc st dung phuong phép du bdo
ARIMA da duogc thuc hi¢n trong nghién ctru
nay dé chimg minh mo hinh ARIMA c6 hiéu
qua trong viée du bao. Két qua nghién ctru chi
ra rang mo hinh ARIMA rat hitu ich trong viéc
hd tro cac nha quan 1y dua ra quyét dinh vé
viéc phan bo s6 lwong nhan vién y té dya trén
s6 lugng bénh nhan ¢ mdi budng. Nghién ciru
nay c6 thé thic day viéc ap dung khoa hoc dir
lidu va phuong phép du béo trong linh vuc y té.
Diéu ndy mé ra co hoi cho viéc nghién ciru va

dé cai thién quan 1y va dich vu y té.

Loi cdm on:

Nhém tac gia xin giri 10i cam on dén
Truong Dai hoc Vin Lang di hd tro dé thuc
hién nghién ctru nay. Céc van dé lién quan dén
ndi dung bai bao, doc gia co thé lién hé qua TS.
Nguyén Vin Thanh, thong qua email thanh.
nguyenvan@vlu.edu.vn. <

Ngay nhan bai: 08/11/2023
Ngay phan bi¢n: 27/12/2023
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GIO1 THIEU MOT SO IPNG DUNG COMPOSITE TRONG LINH VUC
COKHi O TO

INTRODUCING SOME COMPOSITE APPLICATIONS IN THE AUTOMOTIVE AREA

TS. Hoang Van Thanh
Truong Dai hoc Hang hai Viét Nam

TOM TAT

Linh viee 6 t6 dang trdi qua mot s phdt trién manh mé, doi hoi phai giam trong lwong ciia
phirong tién nham giam thiéu tiéu thu nang leong. Vit liéu composite c6 ty 1é dg bén trén trong
luong 16t hon la mot trong nhitng lva chon 16t nhat dé ldp ké hoach, thiét ké va san xudt cdc bo phan
nhe. Bai bdo nay trinh bay xem xét cdc tinh chat, phan tich wu nhioc diém va img dung ciia cdc logi
vdt lieu composite khdc nhau vao linh vuc 6 t0.

Tiwr khéa: Vat lieu composite; Giam trong luwong; Linh viec o to.
ABSTRACT

The automotive sector is experiencing a strong development that requires reducing the weight
of vehicles to minimise energy consumption. Composite materials with better strength-to-weight
ratios are one of the best options for planning, designing and manufacturing lightweight parts.
This paper reviews the properties, analysis of advantages and disadvantages, and applications of

different types of composite materials in the automotive area.

Keywords: Composite materials; Reducing the weight;, Automotive area.

1.GIOITHIEUVEVATLIEUCOMPOSITE

Vat liéu composite mot ngay nao do co
thé ¢6 loi thé 16n hon thép trong san xuat 6 to.
Vit liéu tong hop dang dugc coi 13 tao ra nhirng
chiéc xe nhe hon, an toan hon va tiét kiém
nhién li¢u hon. Vit li¢u composite bao gém SOl
cuong do cao nhu sgi carbon hoac thuy tinh va
vat liéu nén khi két hop lai s& mang lai tinh chat
cao hon hin so v&i ban than cac vat liéu riéng
1é. Vat liéu téng hop soi carbon nang khoang
1/5 so vé6i thép, nhung t6t hodc tot hon vé do
cing va do bén theo bao céo cua Pai hoc Utah
-My [1].

Pha nén 14 pha lién tuc nhu thuong 1a
polymer, kim loai, ceramic [1-3]. Polymer c6
d6 bén va do cung thip, nguoc lai thi kim loai
¢6 d6 bén va do clmg trung binh nhung tinh
kéo soi cao; con ceramic ¢ dd bén va do cung
cao nhung lai gion, d& giy. Vat liéu nén c6
churc nang duy tri céc soi trong khong gian va
huong thich hop, sau d6 bao vé¢ chung trudc
moi trudng va su dn mon. V41 cac composite
nén ceramic, muc dich lam tang do bén duge
uu tién hon so voi dd cung do do su lién két bé
mit thdp duoc mong mudn. Loai va sb luong
ctia chét gia cuong quyét dinh cac tinh chét cudi
cling cua vat liéu composite. Composite ciu tao
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tir loai soi nao thuong s€ mang tén loai sgi do
[4]. Vi du: composite carbon (v&i sgi carbon);
composite thuy tinh (véi sgi thuy tinh), v.v...
Bang 1 thé hién tinh chat don truc cua vat liéu
composite dang don truc nhu trong tai liu cua
K. Kaw [3].

Bang 1. Tinh chét co hoc don truc cua vat liéu
composite [3]

Glass/  Boron/  Graphite/
Property Symbol Units epoxy epoxy epoxy

Fiber volume fraction Vi 045 0.50 070

Longitudinal elastic modulus ~ E, GPa 386 204 181

Transverse elastic modulus E, GPa 827 18.50 10.30

Major Poisson’s ratio Vi 0.26 023 0.28

Shear modulus Gy, GPa 414 559 717

Ultimate longitudinal tensile [CHI MPa 1062 1260 1500
strength

Ultimate longitudinal (gf)m MPa 610 2500 1500
compressive strength

Ultimate transverse tensile (62) MPa 31 61 40
strength

Ultimate transverse (gg)m MPa 118 202 246
compressive strength

Ultimate in-plane shear (i) MPa 72 67 68
strength

Longitudinal coefficient of o pum/m/°C 8.6 6.1 0.02
thermal expansion

Transverse coefficient of [ pum/m/°C 221 303 25
thermal expansion

Longitudinal coefficient of B m/m/kg/kg 0.00 0.00 0.00
moisture expansion

Transverse coefficient of Bz m/m/kg/kg 0.60 0.60 0.60

moisture expansion

2. MOT SO UU PIEM CUA VAT LIEU
COMPOSITE KHI UNG DUNG CHO
LINH VU'C CO KHi O TO

2.1. By cirng, d§ bén va chong an mon

Bang 1 cho thay céc tinh chat don hudng
clia cuia vat liéu composite cbt soi thiy tinh va
s0i cac bon. Tir bang nay cho thay theo phuong
chinh thi vat liéu composite c6 cuong do cao
hon thép nhiéu va mét uvu diém nita né rat nhe.
Vit liéu composite co thé mang lai d§ cung va
d6 bén cao, cho phép cac nha san xuat thiét ké
cac bo phan vira nhe vira c6 kha nang chiu dugc
ap luc co hoc. Piéu nay rat quan trong dé dam
béo an toan va hiéu suat & nhirmg khu vuc quan
trong cua xe.

Khong gidng nhu cac kim loai truyén
théng nhu thép, vat liéu composite thuong cd
kha niang chdng an mon. Dic tinh nay lam ting
tudi tho ctia cac bd phan va giam yéu cau bao
tri.

2.2. Kha niing chong va cham va giam rung

Nghién ctru cia Adams [1, 5] tap
trung vao co hoc cua vat li¢u composite dang
sandwich dugc tao ra bang cich gin hai tim
mit composite mong vao 18i day, mat do thap
ctia gd balsa hodc xdp. Vat liéu composite dang
sandwich dugc quan tdm cho céc Ung dung
san va méi 6 t6. Gan hai thap ky truéc, Adams
da bat dau nghién ctru céch ché tao vat liéu
sandwich c6 kha nang “chiu hu héng” cao hon,
trong d6 cdu trac van c6 thé dap ung cac yéu
cau vé tai trong sau khi da chiu mot s6 loai hu
hong ban dau. Vi thiét ké phu hop, Adams cho
biét vat liéu tong hop co6 thé dap Gmg hodc tham
chi vuot qué yéu ciu an toan trong mot vu va
cham vi chiing ¢6 thé duoc thiét ké dé hap thu
nhiéu ning luong hon dang ké so voi kim loai
kim loai truyén thong khi bi nghién nat. Thiét
ké banh sandwich dau tién ma Adams va céac
hoc tro cia ong thuc hién cach day vai nam da
duoc dua vao Chevrolet Corvette [1]. Vit liéu
tong hop c6 thé 1am giam rung dong va tiéng 6n
hiéu qua hon cac vt liéu truyén thong, giup cai
thién chat luong l4i va giam do on bén trong.

2.3. Giam trong lugng

Mot trong nhitng 191 ich chinh cua vét
liéu composite 1a ty 1€ cuong do trén trong
luong cao. Bang cach s dung vat lidu tong
hop, cac nha san xuét c6 thé tao ra cac bd phan
nhe gitp duy tri tinh toan ven ctia cau tric, gitp
giam trong luong xe. Mot chiéc xe nhe hon can
it nang lugng hon dé van hanh, nang cao hiéu
qua st dung nhién li¢u va gidm lugng khi thai.
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2.4. Tiét ki¢m nhién li¢u

Xe nhe hon tiéu thu it nhién liéu hon do
trong luong tong thé giam. Diéu nay dic biét
quan trong trong viéc nganh coéng nghiép 6 to
theo du01 viée dap tng cac tiéu chuan khi thai
va tiét kiém nhién liéu nghiém ngat hon.

2.5. Tinh linh hoat trong thiét ké

Vat liéu composite cé thé duge dic
thanh cac hinh dang phtc tap va phu hop véi
cac yéu cau cu thé. Tinh linh hoat nay cho phép
céc nha thiét ké t6i uu hoa cac thanh phan ca vé
chirc nang va thim my.

2.6. Giam chi phi cho vt li¢u tong hop 6 td

Chi phi san xuit 1a mot van dé quan
trong trong san xuat 0 to, bao gém viéc tinh
toan cac chi phi lién quan dén toan bo vong doi
cua 0 t0, bao gém chi phi san xuét, van hanh
va thanh ly. Tinh theo pound, chi phi vat li¢u
cua vat liéu téng hop soi carbon cao hon thép
it nhat 20 1an va nganh cong nghiép 6 t6 kho c6
thé stir dung chung cho dén khi gia soi carbon
giam dang ké [1]. Nguyén li¢u tho, nang luong
can thlet dé nung nong dé tao ra soi va cac thiét
bi can thiét déu gop phan 1am ting chi phi. Két
qua la vat liéu téng hop soi carbon van chua thé
canh tranh kinh té voi thep trong nganh cong
nghiép 6 t6. Adams cho biét: “Viéc phat trién
soi carbon chi phi thap 12 mét linh vuc nghién
ctru tich cuc ¢ nhiéu htra hen”. Ngoai ra, viéc
phét trién cac phuong phéap san xuét chi phi
thap cho vat liéu tong hop 6 to ciing dang nhan
dugc rat nhidu sy chi y. C6 nhiing cach san
xuat phu ting & to composite it t6n kem hon
ciing 1am giam s6 lugng khép ndi va be vit.

3. UNG DUNG VAO CO KHi O TO

Vit liéu composite da dugc ing dung
trong nganh cong nghi¢p 6 t6. Cac quy dinh

ctia Chinh phu tai Hoa Ky va chau Au tiép tuc
yéu clu céc quy dinh han ché chat ché hon vé
lugng phat thai phuong tién [6]. Dé dap tng
nhiing yéu cau nay, cac nha san xuit 6 to ngay
cang chuyén sang st dung céc cong nghé méi.
Trong sb d6 c6 nhitng vat liéu nhe nhu nhya va
vat liéu tong hop. Khi thay rang khi tiéu chuan
tiét kiém nhién liéu ting 1én, tong khdi luong
xe va ham luong thép giam xubng va dugc
thay thé bang vat liéu composite. Nhin chung,
linh vuc cang vén tai chiém khoang 25% san
luong soi thuy tinh trén toan thé gidi va 6 to
san xuét tai Hoa Ky c6 thé chira t6i 100 kg vat
liéu composite, so v6i it hon 30 kg ddi voi 6
t6 dwoc san xuét tai chau Au. Trong thap ky
qua, vat liéu téng hop s¢i ty nhién cta nhya
nhiét va nhya nhiét di duoc cac nha san xuét
6 t6 chau Au va Bic My sir dung dé ché tao
tam cira, lung ghé, tim 16t dau, khay dung do,
bang diéu khién va tam 16t cop. Mic du soi tu
nhién dugc huong loi tir nhan thirc rang ching
"xanh" hodc than thién v&i moi truong, nhung
didu quan trong hon 13 kha ning ting cudng
do cing va giam am thanh cua ching voi chi
phi va mat d6 thip hon so voi soi thiy tinh va
chat don khoang. Soi ty nhién ciing dang dugc
sir dung trong vat liéu tong hop polyurethane.
Vi du thuong mai dau tién 13 tdm cira bén trong
cta chiéc Mercedes-Benz S-Clas 1999, duoc
san xuat tai Ptrc voi 35% chat dan hoi Baypreg
semi-rigid PUR ctia Bayer va 65% hdon hop
lanh, ciy gai dau va salu. Qué trinh nay dang
duoc st dung dé ché tao mai che cua so troi
cho mot sb 6 t6. Chat nén trong hau hét cac vat
liéu composite sir dung cho cac ung dung 6 t6
thuong dugc 1am bang polyme.

Vi xe dién va xe hybrid [7, 8]: Vat
li¢u composite dac bi¢t co loi cho xe di¢n va
xe hybrid, trong d6 viéc giam trong luong 1a rat
quan trong dé mé rong pham vi hoat dong cuia
pin va hiéu suat tong thé cia xe.
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Ung dung vat liéu composite lam linh
kién phanh [8, 9]: Vat liéu composite dugc gia
) béng so1 carbon dugc st dung trong cac hé
thong phanh hiéu sudt cao nho kha ning chiu
nhi¢t va kha ning tan nhiét nhanh, cai thi¢n
hiéu suit phanh.

Ung dung vat liéu composite 1am céc
bo phan két cAu [8-10]: Mot s6 nha san xuét xe
st dung vat liéu composite cho cac bd phan két
cAu nhu khung xe va céc tadm than xe. Vat liéu
tong hop soi carbon dic biét phd bién cho cac
ung dung nay do do bén dic biét cua chung.

Ung dung vat liéu composite lam céc
thanh phan noi that [8, 11]: Vat liéu composite
¢ thé duoc st dung cho cac thanh phﬁn noi
that dé dat duoc su can bang giita tinh thAim my
va giam trong luong. Diéu niy co thé bao gom
bang diéu khién, tim ctra va cic chi tiét trang
tri.

4. KET LUAN

Bai bio di trinh bay tom tit vé mot
s6 tinh chét co ban cua vat liéu composite,
ddng thoi phan tich cac vu diém cua vat lidu
composite khi dung trong linh vyc co khi 6
to nhu cuong do va do bén cao, chéng rung,
giam xung dong do va cham, nhe, giam khéi
luong cua xe, linh hoat trong thiét ké. Vat liéu
composite nay da duoc st dung trong nhiéu
linh vyc co khi 6 t6 nhu 1am cac bg phéan linh
kién cua xe, vO xe, than xe. *

Ngay nhan bai: 18/11/2023
Ngay phan bi¢n: 08/01/2024
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U’NG DUNG THI GIAC MAY TiNH CHO TAY MAY LAP RAP VAT
DI CHUYEN TREN BANG CHUYEN

COMPUTER VISION FOR ASSEMBLY OBJECT MOVING ON CONVEYOR USING
MANIPULATOR

*Lé Pirc Hanh, Lé Dirc Pao
Khoa Co khi, Truong Pai hoc Bach Khoa, Pai hoc Quéc gia TP. Ho Chi Minh

TOM TAT

Ung dung xir Iy dnh d@é nhdn dang vi tri ciia vt va diéu khién tay may dé lap rdp la mét trong
nhitng g dung rdt phé bién hién nay. Tuy nhién, hién nay, nhwng ung dung lap rappho bién déu la
cho vdt tinh dirng yén trén bang chuyen hodc la vét dwoe gdp ra tir bang chuyén va lap rap trén vit
tinh. Diéu nay lam cho néng sudt ciia hé thong bi gzam Nghlen cutu nay trinh bay phuwong phap co
thé tang ndng sudt cho mét dday chuyén ldp rdp bang cach lap rap cho vat déng dang chuyén déng
trén bang chuyén Sw dung xie [y hinh dnh va tay mdy. Hé thong bao gom mot camera ddt trén cao
dé phat hién vit can ldp rap dat bat ky hudng va vi tri trén bang chuyén. Sau dé, toa do va huéng
ciia vt dwgc tinh todan. Cdc div liéu tinh todn sé dwoc truyén xuong cho tay mdy dé thiee thi z‘ac vu
lap rap. Qua trinh lap rap sé dwoc thwc hién dwa trén vi tri va huwong cua vat da tinh toan va téc do
ciia bang tai. Qua thiee nghiém kiém chitng, do chinh xdc ciing nhw thoi gian nhdn dang, hé thong
chting minh la ¢é kha nang dp dung vao méi trwong cong nghiép ldp rdp givip tang ning sudt cho
hé thong.

Tw khéa: Thi gidc may tinh; Ldp rap; Tay may; Diéu khién; Xir Iy anh.
ABSTRACT

Image processing application to identify the position of objects and control manipulators
for assembly is one of the most popular applications today. However, currently, common assembly
applications are for stationary objects on a conveyor belt, or the object is picked up from a conveyor
belt and assembled on a stationary object. This causes the system's productivity to decrease. This
study presents a method that can increase the productivity of an assembly line by assembling
moving objects on a conveyor belt using image processing and manipulators. The system includes
an overhead camera to detect objects to be assembled in any direction and position on the conveyor
belt. Then the coordinates and direction of the object are calculated. The calculation data will
be transmitted to the manipulator to perform the assembly task. The assembly process will be
performed based on the calculated position and direction of the object and the speed of the conveyor
belt. Through experimental verification, accuracy and recognition time, the system proves to be
applicable to the assembly industry environment to help increase system productivity.

Keywords: Computer vision, Assembly; Manipulator, Control; Image processing.
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1. GIOI THIEU

Ngay nay, ¢ cac nha may tu dong hoa
c6 su dung tay may cong nghi¢p nhu ABB,
Fanuc, Yakawa, Denso, & cac cum lép rap hay
day chuyén san xuét, dong goi cac vat thuong
dugc di chuyén trén bang chuyén. Tuy nhién,
hién nay dé thuc hién tac vu lép rap hay gép
vat, bang chuyén can phai dimg lai trong mot
khoang thoi gian [1-4]. Piéu nay lam cho ning
suat cia h¢ thong bi anh hudong. Cac hing san
xuat robot hi¢n nay dang tap trung giai quyet
van dé trén bang viéc dé xuit mo hinh lap rap
vat di chuyén trén bang tai ma khong ding
béng tai nhu dé xuat caa ABB [5]. Viéce lap rap
Iac vat di chuyén la mot bai toan thach thic
hon rat nhiéu so voi vat tinh do hé théng phai
dam bao sai s6 nho ciing nhu kha nang bam d6i
tugng trong thoi gian thuc.

Phat hién ddi tuong chuyén dong da
duoc st dung rong rai trong dinh vi ty dong,
giam sat an ninh. Tuy nhién, ing dung trong
viéc lap rap chi tiét trén bang chuyén van chua
duoc ung dung rong rdi do phai két hop giira
chuong trinh xtr Iy anh va co céu chdp hanh.
Trong nhimg nim gan déy, c6 rat nhiéu nghién
clru vé viée bat ddi twong chuyén dong nhu:
Li et al. [6] da nghién ctu thuat toan phat hién
d6i twong chuyén dong bang cach sir dung cac
ddc diém anh va thong s6 mau dé trich xuat dic
diém dé phan doan tién canh chuyén dong theo
thoi gian thyc va chinh xac trong cac canh phirc
tap nhu thay d6i do sang va nhiéu nén dong. Jin
et al. [7] da d& xuat phuong phap phat hién doi
tugng chuyén dong dwa trén mo hinh biéu do
Vl‘mg trong khong gian thudc tinh mau, nham
khic phuc nhitng thiéu s6t cia phuong phap
truyen thong dua trén dic diém mau sic va
diém anh. Dau tién, khong gian mau RGB duoc
anh xa t6i khong gian thudc tinh mau ¢ chiéu
thAp manh m& hon va biéu d6 duogc thiét lap

trong pham vi cuc bd cua pixel vdi thude tinh
mau lam doi tuong dac trung. Déng thot, thong
tin cua pixel trong mdi phan ving cia biéu do
dugc ghi lai dé tao mo hinh nén cua timg pixel
va mdi biéu dd s& cho cac trong sb khac nhau
tiy theo mirc @6 phtt hop ctia nd. Tuy nhién, rat
kho dé thiét 1ap cac thong sb trong sb trong qua
trinh van hanh thyc té cia phuong phap nay va
két qua bi anh huéng rit nhiéu boi cac thong
sb trong sb nay. Yin et al. [8] dé xuat mot thuat
todn phat hi¢én vat dua trén su bat thuong dua
ctia nhimg thay d6i thuong xuyén. Pau tién,
thuat toan phan doan vung dua trén phuong
phédp khac bi¢t ba khung hinh dugc sir dung
dé phan doan hinh anh thanh ving nén tinh va
ving nén dong bao gdm cac ddi tuong chuyén
dong, dong thoi phan chia ving nén tinh va
vung nén dong. Thuat toan Surendra dya trén
ba khung hinh khac nhau dugc st dung dé trich
Xuat ving nén tinh thong tin va thiét 1ap mo
hinh nén. Ding [9] dé xuidt m6 hinh nén voi
cac tinh ning mau sic va canh dé giai quyét
van d¢ vé tinh niang don 1¢ trong mo hinh nén
truyén thong phuong phap. Van dé nhiéu, diém
dut doan va 16 hong bén trong trong viéc phat
hién dbi twong chuyén dong din dén phuong
phédp chénh léch ba khung hinh da dugc giai
quyét va két qua xir Iy hinh anh dugc bu dap
dua trén phuong phap xur 1y hinh thai. Nhung
nghién ciru khong giai quyét duge van dé nhiéu
hinh anh gay ra boi chuyén dong cta muc tiéu
trong hinh anh video. Mic du phép trir nén
truyén thong cac thuat toan da duogc str dung
rong rai trong cac moi truong khac nhau nhung
chiung van phai d6i mat v6i nhiéu thach thirc
khac nhau [10]. Mot trong s6 d6 1a vat thé ¢
tién canh thudng khong hoan chinh va c6 nhiéu
nhiéu, nghia 1a n6 chira cac 16 hoic manh vo rai
rac [11, 12]. Nhitng khiém khuyét nay c6 thé
gdy ra viéc phat hién sai va anh huong dén higu
qua cua cac trng dung nang cao nhu nhan dang
vi tri muc ti€éu va ngoai hinh [13, 14, 15].
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Bai bdo nay c6 sy khac biét vdi cac
nghién ctru trén, do 1a sy két hop phat hién vat
chuyén dong trén bang chuyén thong qua phan
ngudng va loc Morphology dé xac dinh vi tri
ctia vat 1ap rap va két hop tay may dé thuc hién
viéc lap rap nay.

Lo lép ¢o kich thudc d6 sau 18 mm,
chiéu dai 30 mm va chiéu rong 30 mm. Vit lap
rap 1a khéi vudng c6 chiéu sau, dai va rong 1a
29 mm.

O

Hinh 1. Hinh anh vt va kich thude cac 16 can ldp
rdp trén vt khi di chuyén

2. XU LY ANH

Trong hé théng nay, camera duogc st
dung dé phat hién vat thé chuyén dong trén
bang tai. Sau do, camera chup anh va PC xu ly
anh dé trich xuat cac diac diém cua d6i tuong
nhu hinh 2a, sau d6 1a phat hién mau den cua 15
phia trudc. Thong thuong, hinh anh dugce doc
trong khong gian mau RGB va phuong phap
phan doan don gian nhét 1a phan ngudng. Tur
mot hinh anh trong khong gian mau RGB duoc
chuyén sang mau xam va sau dé sir dung thao
tac ngudng dé phat hién. Tuy nhién, phuong
phap ndy van c6 qua nhiéu nhiéu ciing nhu phat
hién mau sic khong tt vi chi st dung kénh
mau xam. Dé trich xuit mot ddi tuong mau,
sir dung khong gian mau HSV va dat ngudng
hinh 4nh HSV cho mét pham vi mau nay la
mot phuong phap hiéu qua vi HSV dé thé hién
mau hon khong gian mau RGB nhu hinh 2b.

Sau khi trich xuit d6i twong mau den, phuong
phap bién d6i hinh thai duoc sir dung dé c6 két
qua t6t hon (loai bé nhidu) trude khi phat hién
duong vién cua d6i tuong. Cac phép bién doi
hinh thai dugc chon vi nd thuong dugc thuc
hién trén anh nhi phan. Hai toan tr hinh thai co
ban la Erosion va Dilation dugc ap dung dé loc
b6 bét nhidu. Pé tinh trong tim va hudng cua
vat thé can phai thuc hi¢n nhiém vu tim duong
vién. Nhiém vy nay c6 thé dugc giai thich don
gian 1a mot duong cong ndi tat ca cac diém
lién tuc (doc theo dudng bién), cd cung mau
sic hodc cuong d6. Puong vién 1a mot cong cu
hitu ich dé phan tich hinh dang, phat hién va
nhan dang d6i tugng. Tir két qua cua bude tim
duong vién, diéu can thiét 1a chi léy duoc mot
duong vién tir anh. Vi vay, y tuong 1a sir dung
dién tich duong vién dé chon nhu hinh 2¢. Sau
khi tim dugc duong vién, ta c¢6 dugc hinh chit
nhat bao quanh né. Ap dung phuong phap Hu
moment, ta tinh trong tdm va hudng cua duong
vién duy nhit d6 va do ciing chinh 1a vét ta can
tim nhu hinh 2d. Qua trinh xtr Iy anh dugc tom
tat nhu hinh 3.

@ ®)

(c) (d)

Hinh 2. Hinh RGB (a), Hinh sau khi loc nguong
HSV (b), Hinh sau khi tim dwong vién (c), Hinh
tinh toa do trong tdm va goc (d)
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Hinh anh Bién déi
diu vao loc HSV hinh thai
v

Tim duwong
vién va 1o den

Tinh trong tam
va huéng

Hinh 3. Giai thudt nhan dang vdt trén bang chuyén
3. TINH TOAN TQA PQ THAT CUA VAT
3.1. Tinh chinh camera

Céc tac vu xtr 1y hinh anh tra vé toa do
pixel va huéng cua ddi tugng. Tuy nhién, robot
khong thé hiéu gia tri cua toa do pixel va can
phai hi€u chinh camera. Hi¢u chinh camera la
mot qué trinh dé chuyén toa do pixel cua u, v
dén vi tri tuong ung trong toa do ban co, ¢ dang
X, Y va Z. Céc gia tri toa d dugc tinh toan sau
do6 s€ dugc so sanh véi céc gia tri da biét trude
d6 trén bang ban c& dé xac minh tinh chinh xac
cua chung.

Cong thirc tong quat:
1 X

s [v =KI[R T] l;
1

Trong do:

- K: Ma tran thong s6 ndi camera;
- [R T]: Ma tran thong s6 ngoai camera.

(1)

Qua trinh calib camera dugc thuc hién
trén Matlab, dung ham calib dé lay tat ca cac
anh chup duoc ¢ 16 vi tri khac nhau nhu hinh 4.

Hinh 4. Cac hinh anh ban co cho qua trinh calib

Sau d0, ldy 04 goc ciia ban co nhim tim
ma tran thong $6 noi, lam lién tuc voi 15 hinh
con lai. Sau khi xong qua trinh trén, ta thu duoc
ma tran thong s noi:

6674 0 3244
K=| 0 6665 241.05 2)
0 0 1

Sau khi tim duoc ma tran thong sb noi,
ta s€ dat ban co Ién mat trén cung cua vat thé
16n va chup anh dé dung dé tim ma tran thong
s6 ngoai:

-91.23 0.0034 0 0.0197
T=-6453 | R=| 1  —0.0032 -0.01 3)
281.94 -0.01 00197 -1

3.2. Tinh todn vén téc di chuyén cia vat

Qua trinh tinh toan van tdc duoc kich
hoat qua diéu kién “Check speed”. Chuong
trinh s€ lién tuc léy dr liéu vi tri va thoi gian
ctia d6i twong trén bang tai. Khi két thuc quéa
trinh nay sé& tién hanh tinh ra vén tdc ciia biang
tai qua hoi quy tuyén tinh. Gia tri van toc duoc
cap nhat lén hé théng dé dung cho cac myc dich
tinh todn khéc.

Ta gia dinh viéc setup van tde bang tai
duogc thyc hién qua nim xoay bién tré va trong
qua trinh hoat dong, van tdc bang tai khong doi
bdi cac diéu kién khac nhau. O phan trudc, viée
tién xir Iy anh dua ra dugc cac ddi tuong trén
bang tai, ta c6 thé tim duoc tAm cia d6i tuong
d6 qua viéc tinh cdc moment anh & mdi thoi
diém khac nhau.

Khi mot ddi tuong di chuyén trén biang
tai, véi van toc v 1a hang so, ta c6 phuong trinh:

X=vt+x, 4
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Tur do, ta thu thap dugc bang $6 liéu sau:

Bdng 1. Bang s6 liéu thu thdp

Vi tri Thoi gian
X1 Tl
X2 T2
X4 T4

Céc gia tri thu dugc 1a két qua quan sat
cua mot doi tuong.

Do hé théng tach bi¢t vung lam viéc cua
camera va vung lam viéc cua robot nén viéc
xéac dinh van tdc cia cua bang tai hét sirc quan
trong. N6 1a mot thong sb6 quan trong dé xéac
dinh vi tri cua vat theo thoi gian va phai c6 sai
s6 nho dé dam bao robot c6 thé bt chinh xéac
duoc vi tri cua vat.

Dé xac dinh chi tiéu nay, ta st dung thém
mot encoder ngoai hé thong va cho bang tai chay
& cac muc van tde khac nhau dé tién hanh so
sanh két qua gitra hai phép do nhu hinh 5.

Biéu db sai léch gitra céc lan do vén téc khac nhau
V_mode = 100 mm/s V_mode = 150 mm/s
1100 160.0
— gié tri do duoc

—— gid trj do dugc
1075 W gid tri chudn 100 mm/s | o0 o W gia tri chudn 150 mm/s

105.0 1550

3 1025 1525
E

3 1000 1500
-]
&

> 915 1475

95.0 1450

25 1425

90.0 1400

2 4 8 10 2 4 8 10

6 6
Lén do Lén do

Hinh 5. Sai s6 ciia vdn toc do bang camera
3.3. Chuyén ddi toa dd tir ban cd vé robot
Sau khi hiéu chuian dau tool, ta di

chuyén dau tool ngay trén ban cd dé xac dinh
toa dd ban co trong toa do gan voi robot. Piém

dau tién 1a gbc cua ban cd tudn theo quy udc
ctia quy tac hiéu chuin may anh. Diém thir hai
va tht ba 1an luot 1a cac diém nam trén truc x
va y cua ban co.

Toa do ban co c6 thé tinh toan boi cac
diém bén trén nhu sau:

rabut)? _ 1)2 _1)1
banco - |P —P|
2 1

roboty; __ })S_Pl (5)
banco™ T |P _P|

3 1
robot 77 __ robot v robot vy
bancoZ - bancoXX buncoY

Trong d6: P1 1a gbc, P2 1a diém nam
trén truc X, P3 1a di€m nam trén truc Y.

4. KET QUA VA THAO LUAN

Qua trinh thuc nghiém dugc thyc hién
trén robot Nachi 6 bac tu do, camera 2D duogc
dat trén khau cudi cta robot nhu hinh 6. Vat
can lap nam trén bang tai. Toc do di chuyén cua
bang tai la S0mm/s. Bang tai khong diung trong
sudt qua trinh lip rap.

Encoder

2D camera,

Tay may nachi
MZz07

DPong co
USM315

Hinh 6. Moi triwong thyc nghiém

Qua trinh hoat dong cua thuc nghiém
duoc tom tat nhu sau:

- Budc 1: Tay may gép chi tiét nho vé vi
tri goc. Camera ludn chup anh & budc nay. PC
st dung xu 1y hinh anh dé phat hién mau vat
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16n dang di chuyén trén bang tai nhu hinh 7a.
Ngoai ra, cac tac vy xur Iy hinh anh tra vé thm
pixel ctia 16 phia trude, hudng ciia no va tim
pixel ctia d6i tugng 16n.

- Budc 2: Thread 1 cua PC duogc khoi
dong, két ndi voi bo ma hoa dé lay gia tri vi
tri cap nhat. Bo vi diéu khién nhan lénh “Bit
dau” tir bd ma hoa, sau d6 n6d doc va gui lién
tuc gia tri mdi ciia b ma hoa dén PC. Dua trén
toa do pixel va gia tri cia bd ma hoa, PC tinh
toan vi tri hién tai cua 16 phia trudc trong khung
robot. Ludng 2 dugc khoi dong, PC gui vi tri
hién tai va 1énh di chuyén t&i robot. Robot theo
ddi chuyén dong cua vat thé ciing nhu giam dan
tryc Z dé thuc hién nhiém vu lp rap nhu hinh
7b. Néu robot dat dén vi tri 15 phia trudc, hiy
1ap phoi nho vao nhu hinh 7c.

- Budce 3: Sau khi dua phoi nhd vao,
robot s& kep mdt phdi nho khac nhu hinh 7d.
Vi diéu khién cling tiép tuc gui gia tri cua bd
ma hoa t&i PC. Vi tri 16 bén hién tai cua 16 bén
dugc tinh toan bang PC nho ndi suy lién quan
gitra 16 bén va 16 bén trude. PC sé du doan vi tri
16 bén céach vi tri hién tai 200 mm, sau d6 robot
di chuyén dén vi tri nay va giam khoang cach
dé hoan thanh cong viéc chén nhu hinh 7e va
hinh 7f.

Hinh 7. Qud trinh nhdn dang va gdp chai nhua

Bdng 2. Thoi gian xit Iy ciia hé thong

Thoi gian nhén Thoi gian
dang va tinh toan vi | robot thuc thi
tri (ms) (s)
Lan 1 164.67 1.88
Lan 2 180.23 1.91
Lan 3 201.45 2.12
Lan 4 180.1 1.93
Lan 5 188.39 1.88
Lan 6 160.97 2.15
Lan 7 188.31 2.04
Lan 8 178.86 2.13
Lan 9 212.38 1.95
Lan 10 218.75 1.99
Nhian xét:

e Hé¢ théng hoat dong tdt dbi vai cac
vat can lap ¢ vi tri khac nhau.

« Thoi gian xtr 1y anh tong cong khong
vuot qua 0,25s, img dung c6 thé chay thoi gian
thyc rét tot.

* Thoti gian thyc thi cua robot trung binh
khoang 2s phu hop véi tac vu ldp rap nhanh
trén bang chuyén.

5. KET LUAN
Nghién ctru da trinh bay mdt phuong

phap hiéu qua dé tu dong hoa qua trinh 1ap rap
vat trong day chuyén san xuat bang cach su
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dung cong nghé xur Iy hinh 4nh va tay may cong
nghiép. Tir day, vat trén bang chuyén khong
can phai dimng lai cho qua trinh lip rap ma van
c6 thé di chuyén lién tuc. Qua thuc nghiém cé
thé thiy phuong phap c6 thé thay thé viéc lap
rap thu cong hién nay ctia nguoi lao dong, tang
nang suat cho qua trinh lap rap ciing nhu bao
vé stic khoe ngudi lao dong tot hon. Cach lam
cling don gian va dé thuc hién ciing nhu dé bao
tri. Dé tang do chinh xéc, hé théng camera co
thé dé dang thay doi.

Xung dot loi ich:

Nhom tac gia xin cam doan rang khong
co bat ky xung dét loi ich nao trong cong bo bai
bao.

DPong gop cua tac gia:

- Lé buc Hanh: Dua ra y tudng, phan
tich va viét bai.

- Lé Buc bao: Thuc nghiém, thu thap

dir liéu va phan tich. s

Ngay nhan bai: 12/12/2023
Ngay phan bi¢n: 02/01/2024
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NGHIEN ClrU THIET KE VA CHE TAO MAY BANH BONG GO
SAU TRUC S’ DUNG CONG NGHE NHAM CHOI

A STUDY DESIGN AND MANUFACTURING SIX-AXIS WOOD POLISHING
MACHINE USES BRUSH SANDING TECHNOLOGY

Tran Céng Thirc', Tran Danh Vii2, Ta Thi Yén', Tran Thi Hong Anh',
Vii Pinh Doanh!, Tran Thi Thu Huong', Nguyén Thi Sinh'
'Truong Pai hoc Thai Binh
Truong Cao dang Cong Thuong Thanh phd HO Chi Minh

TOM TAT

Bai bdo trinh bay két qua thiét ké, ché tao may danh béng g6 sau truc sir dung cong nghé
nham chéi. Véi hai chéi nham ngang dai 90mm, sau chéi nhdm doc, chin qua nham chéi mat
dau. Kich thuée may 2800x1680x1800mm, chiéu rong lam viéc 900mm, chiéu cao lam viéc toi da
150mm. Cdc truc nham déu dwoc ldac ngang. May danh bong dwoc ché tao dé phuc vu san xudt, voi
muc dich giam thoi gian, tang ndng sudt lao dong, ndng cao chat lwong san pham. Sir dung cdc
bién tan dé diéu khién toc do quay ciia qua 16 va toc do bang tai. Mé hinh may dwoc thiét ké bang
phan mém Inventor va dwa ra cdc ban vé ché tao. Tién hanh ché tao cdc chi tiét va ldp rdp chiing
lai thanh may hoan chinh.

Tir khéa: My danh bong g6; Cong nghé nham choi; Thiét ké; Ché tao; Ldp rap.
ABSTRACT

This paper presents the results of the design and manufacture six-axis wood polishing
machine uses brush sanding technology. Two horizontal sanding rollers 90mm long, six vertical
sanding rollers, nine sanding disc. Overall size of the machine is 2800x1680x1800mm, working
width 900mm, maximum working height 150mm. The sanding shafts are all shaken horizontally.
Wood polishing machine is made for production, for the purpose of reducing cycle time, increase
labor productivity, improve product quality. Use inverters to control the rotation speed of the sanding
rollers and conveyor speed. The Inventor software is used to design overall model of the machine
and detailed drawings. Fabricating the parts and assembling them into a complete Machine.

Keywords: Wood polishing machine; Brush sanding technology, Design; Manufacture;
Assembly.
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1. PAT VAN PE

Hién nay, nganh cong nghiép ché bién
g0 dang mg dung rit nhiéu may ty dong trong
san xuat, vi muc dich nang cao chét lugng san
pham, giam thiéu nguyén cong lao dong, an
toan cho nguoi s dung, tr do gidm gia thanh
dé canh tranh véi cac san phim nudc ngoai.

Céc san pham gb sau khi cua xé, tram
khic, bao xong bé mit van con thd chwa bong
min, ngudi tho can phai cha gidy rap bang tay
hodc bang may cha cam tay din dén do phing
khong déu va do bong khong cao, ning suit
thép, chi phi tra nhan coéng nhiéu. Do do, viéc
thiét ké va ché tao may danh bong go sau truc
phuc vu cho cong nghiép san xuat ché bién gd
1a rat can thiét.

May danh bong san pham gd 6 truc tu
dong duoc thiét ké va ché tao c6 thé danh bong
duogc moi bién dang: Ranh, 16i, 16m, khe, chi,
mat nghiéng, hoa Van phuc tap. Khong dé lai
vét xude tren mat gd, khong thay dbi cau truc,
bién dang gd nhat 1a khi cha hoa vin, phao chi,
profile [1].

Hinh 1. Sur dung may cha nham dé tang tlnh tham
my cho san pham

2. PHUONG PHAP NGHIEN CUU

Nghién ctru cac tai liéu vé Cong nghé
ché tao may; co SO thiét ké chi tiét may, trang bi
dién trong may cong nghi¢p. Nghién ctru tung
qua trinh cong nghé, nguyén ly lam viéc cua
tirng cum chi tiét 1am co s& cho viéc thiét ké két
cu may [2, 4].

St dung cac phan mém cong nghiép dé
thiét ké cac chi tiét may, 1ap rap chinh sira hoan
chinh mé hinh thiét ké. Str dung céc bién tan dé
diéu khién thay doi toc d6 dong co chdi nham
va dong co truyén dong bang tai. St dung bod
chuyén xich dé truyén dong bo nang ha mét ban
bang tai. Su dung bo chuyén dai ring dé truyén
dong cac 16 nham choi. Str dung cac nguyen vat
liéu sin c6 dé ché tao toan bo két cdu may. San
xuat thur nghi¢ém, hi€u chinh lai may [4, 5].

3. KET QUA VA BAN LUAN
3.1. Két qua thiét ké va ché tao san pham

Nghién ctru cac thiét bi ¢6 san trén thi
truong, dé phu hop véi yéu cdu may danh bong
san pham gd phuc vu trong san xuét, lya chon
két cAu may (hinh 2) gdbm cac bo phan co ban
sau: Khung may; cum bang tai va bd phan nang
ha bang tai; cum 16 nham ngang; cum 16 nham
doc; cum 160 nham dia; cum truyén dong lic
truc; hé thdng hut bui; hé théng ta dién diéu
khién va bang diéu khién.

Hinh 2 thé hién moé hinh may
danh bong san pham gd. Kich thudc may:
2800x1680x1800mm:; chiéu rong lam vige
900mm; chiéu cao lam viéc tdi da 150mm:; hai
qua 16 nham ngang ¢300mm, dai 900mm; sau
16 nham doc dai 300mm; chin dia chdi dudng
kinh 180mm; chiéu dai bang tai 2800mm, trong
luong tong thé 3225Kg.

Hinh 2. M6 hinh mdy ddnh bong san pham g6
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Khung mdy Cum béng tdi Cum dia chéi
e — "
- a

Cum chéi ngang‘ Cum & phéi

Cum chéi doc

Hinh 3. Cdc cum thiét ké chinh ciia may ddnh
bong

Chon cac dong co dién [3]: May duogc
sir dung céc loai dong co 3 pha, tin s6 50Hz.

Déng co ning ha bing tai: Déng co truyén ddng bing 02 46ng co truc mhim
Céng sudt 1,5Kw, tc 45 gidm téc 20- | tdi: Céng suit 2,2Kw, téc 45 gidm | ngang: Céng sudt 0,75Kw, téc

30vhp. tée 50 vip. 45 1390 vip.

B B &

02 déng co truyén déng truc Déng co dia chéi: Céng suit Déng co lic muc: Cong
nhim doc: Céng suit 1,5Kw, téc 45 | 1.5Kw, téc 86 quay 1390 vip. suit 0,25Kw, téc 45 quay 20
1400 vip. vp

i

Hinh 4. Cac logi dong co dién

- Thiét ké ché tao khung may: Khung
may duoc ché tao bang thép hop 100x 100x5mm;
thép V100x100x5mm; thép hop 50x50x5mm
duoc cat theo kich thuée ban v& va han lai véi
nhau tao thanh mét khéi c¢6 do clng vimg cao,
c6 kha nang gidm rung dong khi gia cong. Mt
ban may lam bang thép tim 2400x260x8mm.

- Trén co s& ban thiét ké tién hanh ché
tao cac bo phan ciia may, lép rap mo hinh, kiém
tra d0 song song, vudng goc va hi¢u chinh sy
an khop ctia cac chi tiét may, két qua thé hién
nhu hinh 8 [3].

Hinh 5. Tong thé mdy danh béng sau khi ché tao,
lap rap, son hoan thién

- Hé thong tu dién may dénh bong gb:

Hinh 6. H¢ thong ti dién diéu khién va
bang dieu khién

- Két cau cac 10 nham:

==kt
T f

Hinh 7. Cac qua l6 nham

- Mot s ban v& két cau va kich thude
chi tiet may:

9
8
750

100021
[
1
|
400
H—
g u
S o
g
8]
'
g ‘ 5001
© T
175041

1050 1050

16601 1

Hinh 8. Két ciu va kich thuée khung mdy
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Hinh 11. Ban vé con lan ty phoi

3.2. Chay thir nghiém

Cac vi gd, thanh gd trudc khi danh
boéng, bé mat tho rap.

-

. [

Hinh 12. Cdc vi g6 va thanh g6 ban thanh pham

- Céc thanh gb duoc dua vao miy danh

Hinh 14. San pham sau khi da danh béng

3.3. Ban luin két qua thyc nghiém

- Két qua van hanh thir nghiém may
danh bong gd cho thdy: May c6 d6 cimg vimng
cao, chuyén dong cic truc nham ém va linh
hoat, khong gy ra rung dong va tiéng on khi
lam viéc, chuyén dong lic ngang déu tranh
dugc sy mai mon cum b 16 nham, thay ddi
tbc d6 qua 16 va diéu chinh d6 cao san pham dé
dang.

- San pham sau khi danh bong trén may
cho bé mit nhin bong cao hon nhiéu; Panh
bong dugc moi bién dang: Rénh, 161, 16m, khe,
chi, mit nghiéng, hoa vin phtic tap; Khong dé
lai vét xudc trén mat gd, khong thay ddi cdu
triic, bién dang gs nhét 1a khi cha hoa van, phao
chi, profile.

- Giam dugc nhan cong lao dong, nang
cao nang suat, tor dé gidm dugc gid thanh san
pham.

4. KET LUAN

- i thiét ké va ché tao thanh cong may
danh boéng gd st dung cong nghé nham choi
v6i ddy da chtc nang va cong dung, két cdu
may vitng chic, cac chuyén dong ém va linh
hoat, thao tdc may don gian, thuan ti¢én cho
nguoi van hanh. Giad thanh ré hon 1/2 so voi
mot s6 may co6 trén thi truong.
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- May danh bong gb c6 do an toan cao,
dé dang diéu chinh chiéu cao phdi va do cing
cua bang tai, tde do cua bang tai duogc diéu
chinh v6 cép, tde do cac qua 16 dugc diéu chinh
béng céc bién tan.

- May dénh bong dugc moi bién dang:
Ranh, 16i, 16m, khe, chi, mat nghiéng, hoa van
phirc tap; Khong dé lai vét xudc trén mat go,
khong thay d6i cdu trc, bién dang gd nhét 1a
khi cha hoa van, phao chi, profile; Bé mat duge
danh bong c6 d6 phing va nhin bong cao.

- May duogc ché tao tai Xuong Co khi,
Truong Dai hoc Thai Binh va chuyén giao cong
nghé cho xuwdng san xuat, ché bién gd xuét khau
phudng Tién Phong, thanh phd Thai Binh, gitp
phan xudng c6 thém thiét bi t6i vu hon trong
san xuat.

- Khang dinh hoan toan c6 thé tu ché
tao cac may ty dong bang cong nghé, thiét bi va

vat li€u hién c6 trong nudc nham phuc vu cong
nghiép ndi chung va cong nghi€p ché bien go
xuat khau noéi riéng. <
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ANH HUONG CUA CAC THONG SO CHE PO CAT (S VA V) TOI PO
NHAM BE MAT CUA CHI TIET GIA CONG TREN MAY TIEN CNC
EMCO TURN E65 VOI VAT LIEU THEP C45

INFLUENCE OF CUTTING MODE PARAMETERS (S AND V) ON SURFACE
ROUGHNESS OF MACHINED PARTS ON EMCO TURN E65 CNC LATHE WITH
C45 STEEL MATERIAL

ThS. Pau Tan Cwong, ThS. Tran Vin Giang, ThS. Nguyén Chwong Pao
Khoa Co khi ché tao, Trudng Dai hoc Su pham K§ thuat Vinh

TOM TAT

Ngay nay, nén céng nghiép gia cong co khi dang hwéng t6i mét cong nghé dam bao dé chinh
xdc gia cong va chat lwong bé mdt chi tiét doi hoi ngay cang cao. Vi thé, cdac loai mdy cong cu diéu
khién s6 NC, CNC la lya chon hang dau, nhung sit dung mdy nhw thé ndo cho phit hop la vin dé
cap thiét.

Do do, viéc nghién ciru anh huong cua ché dp cdt (S, V) dén chat luong bé mdt khi tién trén
mdy CNC Emco Turn E65 véi vit liéu thép C45 nham dwa ra khuyén cdo cho gidng vién, sinh vién
thwe hanh trén mady c6 thé chon ding cdc thong sé ché do cdt phir hop dé gia cong san pham (bai
tdp cua sinh vién) la van dé can thiét.

Tir khéa: Anh hwong; Ché do cat; Chat lwong bé mat; May tien Emco Turn E65.
ABSTRACT

Today, the mechanical processing industry is moving towards a technology that ensures
machining accuracy and surface quality of parts is increasingly demanding. Therefore, NC and
CNC numerical control machine tools are the top choice, but how to use the machine appropriately
is an urgent issue.

Therefore, studying the effects of cutting modes (S, V) on surface quality when turning on
Emco Turn E65 CNC machine with C45 steel material is to provide recommendations for lecturers
and students practicing on the machine. Being able to choose the right cutting parameters to process
the product (student exercise) is a necessary issue.

Keywords: Affect; Cutting mode,; Surface quality; Emco Turn E65 lathe.
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1. MO PAU

Trong gia cong cét got ndi chung va gia
cong trén may CNC ndi riéng, c6 rat nhidu yéu
t6 anh huong dén do6 chinh xac gia cong va chat
luong bé mit chi tiét may. Cac thong s6 anh
huong dén qua trinh cit bao gom: Hé thong
cong nghe, ché do ct, dung dich tron nguoi,
vat liéu lam dung cu cit va vat liéu gia cong,
V.V...

Mo hinh nghién ctru anh hudng ctia ché

d6 cat dén nham bé mat thé hién trén hinh 1.

Trong d6, dau vao 1a cac thong s6 cua qua trinh

tién, con dau ra 1a do nham bé mat cta chi tiét
may.

|.7 Séligu diu vao 4.}& Qué trinh ct

May tién CNC
Ché & cét

Phuong phép tién

Dung dich béi tron

ngudi

Vat ligu gia cong Qua trinh

Hinh déng kich
thwdc chi tiét

Kiéu dao
Wit liéu lam dao

Dae —a Kich thudc hinh hoc |[—
cia dao

+ Sé liéu dau ra b|

May —»f

B§ nham
tién mat bé mit
tru ngoai

Phéi —»

Hinh 1. M6 hinh thi nghiém tong qudt.

Thong qua diéu chinh cac thong s6 ché
dd cat S va V, ta xac dinh d6 nhén cia bé mat
ctia chi tét gia cong tuong tng véi mdi tri s6 S
va V khac nhau, tir d6 tim ra mdi lién hé gita S
va V t6i d6 nhin ctia bé mit chi tiét gia cong.
2. CAC THONG SO CONG NGHE CO
BAN CUA HE THONG THi NGHIEM VA
QUA TRINH THUC NGHIEM

2.1. Cac thong sé cong nghé co ban cia hé
thong thi nghiém

2.1.1. May cit

May tién dugc st dung trong cac thi

nghiém cat 1a may tién CNC Emco Turn E65.
Cac thong so co ban cua may trong bang 1.

Bdng 1. Cdc thong sé6 co ban ciia may tién CNC

Emco Turn E65.

< Du’.oArng l’<1nh }Zh01 500mm
Kha nang tién 16n nhat
ciamdy | Chiéu dai tién I6n
X 520mm
nhat
. . Hanbh trinh truc X, Z | 260/610mm
Hanh trinh - -
Hanh trinh truc Y 40mm
, Téc d6 quay 16n
Truc chinh nhét cua tryc chinh 5000v/p
S6 vi tri dao 12
Chiéu cao Aga than 20mm
.. dao vudng
bai dao = —
Chiéu cao ga than
. 25mm
dao tron
Thoi gian thay dao 02/0.3s
X:15000
oA oA mm/ph
Budc tién Budec tién nhanh
7:20000
mm/ph
. Diéu khién dong co
Dbong co truc chinh 7.5KW
Chiéu cao may 2010mm
Kich thuéc |  Chiéu rong may 2010mm
ciamdy | Chiéudai ciamdy | 2348mm
Trong lugng may 6000kg
2.1.2. Dung cu cit

- Loai dao: Dao tién ngoai;

- Ky hiéu: CCMT060204 NX2525 cua
hang MISUBISHI;

- Vat liéu lam dao: Hop kim cung co
phu cacbit TiN dé tién nhe hodc nang (co6 hoac
khong c6 dung dich tron ngudi) véi vat liéu
phoi 1a thép C45;
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- Kich thudc hinh hoc cua dao: Kich
thude hinh hoc va cac thong so cua ludi cat
duoc thé hién trén hinh 2.

Chiéu dai: 9, day 3,97, gbc miii dao r =
0,2, gbc trude y = 6°, gbc miii dao € = 80°, goc
sau o = 11° va duong kinh 13 bat vit @4,4.

M) B [L1|L2|H|F

s NEGEERE

Hinh 2. Théng s6 ky thudt dao tién ngodi do hing
MISUBISHI san xudt.

Ché d6 cat goi ¥ ctia nha san xuat:

- Van tdc cdt V: 200 + 310 m/phut;

- Tbc do chay dao S: 0,07 + 0,28 mm/vong;

- Chiéu su mdi 1at cit t: 0,5 + 2,7 mm.
2.1.3. Phwong phap tién

Tién try ngoai, chi tiét duoc ga trén
mam cap 3 vau tu dinh tam.

Hinh 3. Hinh anh qud trinh tién mau trén mdy
CNC Emco Turn E65.

Hinh 4. San pham mau khi thi nghiém.

2.1.4. Dung dich lam ngugi

Trong khi cit sir dung dung dich lam
ngudi emuxin 5% dé 1am ngudi ving cat, khi
cit dung dich duoc phun tryc tiép vao ving gia
cong voi luu lugng 20 (L/phat).

2.1.5. Thiét bi do dé nhdm chi tiét sau gia cong

Viéc do do nham cua chi tiét sau gia
cong duoc thuc hién bang may do d6 nham.
Viéc do dugc thyc hién trén may do TR200 cua
hang Time Group Inc, xuét xt Trung Qudc, sir
dung dau do co hoc, chon khoang do chuan L=
3mm, duong kinh dau do 1um, két qua do lay
theo tiéu chuan ISO. Hinh anh may va hinh anh
qua trinh do dugc mo phong trén hinh 4 va hinh
5 ctia Phong Thi nghiém Do luong, Truong Pai
hoc Su pham K¥ thuat Vinh.

Hinh 5. Pau do thuc hién do dé nhdam.

Hinh 5 1 so d6 du do dé thyc hién viée
do d6 nham. Chiéu tién ctua dau do la tir ngoai
vao trong.
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2.2. Tién trinh thi nghiém
» Xay dung ma tran quy hoach thyc nghiém
Céc thong s6 dau vao dugc ma hoa 1a:
X, =S, X,=V.Khi d¢, s diém thi nghiém can
thiét N 1a: N =2 [2].
Trong do, n 1a thong s6 dau vao, n = 2,
do 6 N =22 =4 (diém). Tir 40, ta tién hanh thi

nghiém véi két qua sau.

Bdng 2. Két qua do 4 mau thi nghiém.

Miu Théng s6 diu vao I((i%tuq;a
S (mm/v) | V (m/p) R (um)
1 0.07 200 0.159
2 0.15 200 0.371
3 0.07 300 0.104
4 0.15 300 0.376
Bdng 3. Ma tran thuc nghi¢m.
Théng s6 diu Théng s6 diu Thﬁpg
vao (dang ma vao (Gia tri so dau
Sé TN hoa) thure) ra
X, X, (m:l/v) (mI‘III/P) R, (um)
1 -1 -1 0.07 200 0.159
2 1 -1 0.15 200 0.371
3 -1 1 0.07 300 0.104
4 1 1 0.15 300 0.376

Xu 1y s6 liéu bang phan mém Matlab
7.9.0

Phuong trinh biéu hién mdi quan hé két
hop gilra cac thong s6 dau vao va thong s6 dau
ra ¢6 dang phuong trinh [4]:

R =C.S.V (3.1)

Ta ldy In ca hai vé cia phuong trinh
(3.1), ta co:

InR_ =InC + x.InS +y.InV 3.2)

bat: InR =Y;InC=a;InS=X; InV =
X, phuong trinh (3.2) tr¢ thanh:

Y=a,+a.X ta.X (3.3)

Nhu vay, Y quan hé véi X, X, theo

dang ham s6 ¢6 nhi€u bién s6. D€ xac dinh a,
a,, a,, ta ap dung phuong phap BPNN.

Ma tran ché do cit S, V (ma tran thong

s0 dau vao) va ma tran In cua ché do cat InS,V.

0,07 200 5,2983 —2,6593
10,07 200 _ 5,2983 -—1,8971
SV=ly15 300 ™V~ [5:7038 —2.6593
0,15 300 5,7038 —1,8971
Tur d6 c6 ma tran tham s X:
5,2983 —2,6593
X = 52983 -—1,8971
57038 —2,6593
—1,8971

5,2983

1
1
1
1 5,7038
[ 2,6593

1 1 1
5,2983 5,7038 5,7038
—1,8971 —2,6593 -—1,8971

Ma tran M = X', X

4,0000 22,0042 —9,1128
M=1]22,0042 121,2106 -—50,1300
—9,1128 —50,1300 21,3417

Ma tran nghich déo ctia ma tran M:

193,2228 —33,4552 3,9215
M —33,4552 6,0816 —0,0000
3,9215 —50,1300 21,3417

Ma tran dau ra (R) va ma tran InR,
duoc xac dinh nhu sau:
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0,159 —1,8389
o371 «_. ., _|-09916
Ri=|o10a| Y IR 50643
0.376 —0,9782

Tu do, ta ¢6 ma tran hé so dugc xac
dinh nhu sau:

a=M!.MLY
4,4577

a= [—0,5069‘
1,3989

Voéia,=4,457=>C=¢"=2,7183*%=186,2914.

Thay céc gid tri C, a,, a, vao biéu thirc
(3.1), ta c6 quan hé gitra d6 nham bé mat va ché
do cat thuc nghiém la:

R = 86,2914.V0:5069 §1.3%

‘ Qéc két qua trén dugc tinh todn bang
phan mém Matlap 7.9.0 véi chuong trinh sau:
>> % chuong trinh hé s6 quan hé
>>SV=[1]; % Nhap ma tran ché 4o cat
>>InSV =log (SV); % Lay In ma tran ché d¢ cit
>> Mos = ones (4.1); % Tao ma trdn don vi 1 ¢t 4 hang
% % GOp ma tran don vi va

>>X =[ Mot In SV]; ma tran InSV
% PE tao ra ma tran tham )

>>XT=X"1, % Chuyén vi ma tran tham sd
>>M = X" X; % Tao ma tran M

>>M, =M"; % Ma tran nghich ddo ma tran M
>R =[], % Nhép ma tran dg nham

% Léy In cia ma tran d nham

>>Y = ; X 5
Y = log(Ra); % D¢ tao ra ma trdn ham so

= ¥ HE
(1] ]

] L W ) W

Hinh 6. Anh huong cua S, V dén nham bé mat R .

3. KET LUAN CHUNG, KIEN NGHI VA
HUONG NGHIEN CUU TIEP THEO

> Két ludn

- Tién téc do cao trén may CNC hién
nay 1a mot xu huéng phat trién chung trong gia
cong cit kim loai nhdm nang cao ning suét gia
cong va chat luong bé mat chi tiét may. Cac
nghién ctru trén cho thay tién cao tdc trén may
CNC da lam ting d¢ nham bé mat 1én 1 dén
2 cép so voi tién thong thuong ciing mot diéu
kién gia cong nhu may, dung cu, ché do cit [5].

- Trong qua trinh tién cao tdc trén may
CNC, anh hudng cua téc d6 chay dao ciing nhu
vat liéu chi tiét gia cong dén d6 nham bé mat
cling twong ty nhu tién thong thuong. Khi tién
tdc do cao trén may CNC khong nén thuc hién
voi tde do chay dao qua bé, khi tién céac vat li¢u
c6 dg déo dai cao vi khi d6 sé lam tang d§ nham
bé mit chi tiét [5].

- Khi ting van toc cét 1én thi nham bé
mit c6 xu thé giam xudng, nhung tir van tc cit
v =200 + 300m/p thi nham bé mit giam khong
dang ké. Didu do ly giai véi day toc cat thi mirc

dd bién dang khi tao phoi la nhu nhau, do dé &
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bién dang déo t61 A nham bé mat 1a nhu nhau.
Tuy nhién, khi tang véan toc cat 1én hon 300m/p
thi do rung dong 16n 1am cho d¢ nham bé mat
cling tang lén [3].

=> Do vay, mdt van dé can giai quyéet ¢
day la khi ti€n vdi van toc cat cao thi phai rung
dong cua qua trinh cat.

» Quan h¢ gitra ché @6 cat véi dd nham bé mat
khi tién trén may CNC Emco Turn E65 dugc
thiét 1ap nhu sau: R_= 86,2914.V-0:506, 139

>Kién nghi

Co6 thé ap dung cac két qua nghién ctru
vao thuc té san xudt va lam tai liéu tham khao
cho gidng vién giang day va cho sinh vién hoc
tap tai xuong cua Truong Pai hoc Su pham K§
thuat Vinh.

>Hudng nghién ctru tiép theo

Pé tng dung tién téc do cao trén may
CNC vao trong san xuat thi khong chi nghién
ctru dén d6 nham bé mit ma con phai tién hanh
nghién ctru anh hudng dén cac yéu t6 khac nhu
tudi bén dung cu cit, nhiét cét sinh ra trong khi
tién, do bién cing bé mat va ing suat du gay ra
trong khi tién. Do d6, mot s6 hudng nghién ciru
tiép theo trong tuong lai 1a:

- Nghién ctru d6 bén dung cu cat khi
tién cao toc;

- Nghién ctru nhiét sinh ra trong vung
cat va anh hudng cua nhié¢t cat toi chi tiét gia
cong;

- Nghién ctru anh hudng cua céc thong

s6 cong nghé t6i do bién cung va tng suit du
trong 16p bé mat chi tiét may;

- Nghién clru anh huong cua rung dong
den chat lugng bé mat cua chi tict gia cong. %
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NGHIEN C(rU THU'C NGHIEM QUA TRINH CHAY NHIEN LIEU DAU
DO TRONG BUONG POT LO HOI ONG LO — ONG LUA VO HE SO
XOAY S =0,6

AN EXPERIMENTAL STUDY OF COMBUSTION PROCESS OF DO FUEL IN FIRE
TUBES BOILER CHAMBER WITH SWIRL NUMBER S = 0.6

Nguyén Thanh Hao
Khoa Co khi Cong ngh¢, Truong Pai hoc Nong Lam Thanh phé H6 Chi Minh

TOM TAT

Dong phun nhién liéu dau DO ¢6 anh hwéng rat I6n dén qud trinh hoa trén gitka nhién liéu
va khéng khi truée ciing nhw trong qud trinh chdy én dinh ciia ngon lira trong buong dot 16 hoi ong
16 — ong hira. Do d6, d c6 nhiéu cac nghién civu 1y thuyét va mé phong sé nghién cieu quda trinh
chdy nhién liéu dau DO trong buong dét 16 hoi ong 16 — ong lira. Bai bdo ndy gidi thiéu mdt nghién
cieu thire nghiém qud trinh chéy nhién liéu dau DO trong buong dot 16 hoi ong 16 — ong lira véi hé
6 xody S = 0,6 nham muc dich cdi tién dau dot thong thuwong dwa trén quan hé giita hé sé xody va
goc tao xody ciing véi nhitng vmg dung ciia dau dot tao xody trong nghién ciru thue nghiém xdc dinh
hiéu qua cia dong xody 1én ngon lika ciia dong phun réi xody hai pha trong buong dot 16 hoi.

Tir khéa: Lo hoi 6ng 10 — ong lira; Dau DO; Khi thai; Buong dot; Hé sé xody.
ABSTRACT

The DO fuel injection flow has a great influence on the mixing process between fuel and air
before as well as during the stable combustion process of the fire in the fire tube boiler combustion
chamber. Therefore, there have been many theoretical studies and numerical simulations studies the
combustion process of DO fuel in the fire tube boiler combustion chamber. This article introduces
an experimental study on the combustion process of DO fuel in the combustion chamber of a fire
tube boiler with swirl number S = 0.6 with the aim of improving a conventional burner based on the
relationship between the vortex coefficient and the vortex generation angle along with Applications
of vortex generator burners in experimental research to determine the effect of vortex flow on the

flame of two-phase vortex jet flow in the fire tube boiler combustion chamber.

Keywords: Fire tube boiler; DO fuel;, Emissions; Combustion chamber; Swirl number.
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1. PAT VAN PE

Ngay nay, cac cong trinh nghién clru
1y thuyét va mo phong sé qua trinh chay dau
DO trong budng dbt 16 hoi dng 10 — dng lira da
va dang dugc thuc hi¢n nhiéu trong bdi canh 6
nhiém moi truc‘)fng dor khi t’héi Co, Co,, NOX
gay anh hudng xau dén chat luong cudc song.
bay Ia nhiing nghién ctru khong nhirng phirc
tap vé ban chat ma con vé dinh luong khi dién
ta bang cac phuong trinh toan hoc [1 + 4].

Maic du nghién ctu thuc nghiém cho
hiéu qua khong cao nhu mong mudn vi tiéu tén
nhiéu cong strc, thoi gian, kinh phi va han ché
vé dung cu do c6 do chinh xéc cao. Nhung ddy
1a mot trong nhiing phuong phap ding dé danh
gia khach quan tinh ding dan két qua nghién
ctru 1y thuyét [5].

Buodng ddt 1a hé thong thiét bi va khong
gian dé tién hanh cac giai doan ctia qué trinh
chay nhién liéu. Budng dt c6 nhiém vy chinh
1a: ¢6 kha nang d6t chay hoan toan nhién liéu
v6i luong khong khi thira 13 nho nhit trong
pham vi thay d6i phu tai 16n nhét, c6 kich thudc
nho gon, co cAu tao don gian, ré tién... Lo hoi
ong 160 — 6ng Itra 1a thiét bi thong dung trong
cong nghi€¢p nhu minh hoa trong hinh 1.

Hinh 1. Céu tao 16 hoi 6ng 16 — ong lira:
1 — Thadn I6; 2 — Ong lira; 3 — Ong o

2. XAY DUNG MO HINH BUONG POT
LO HOI ONG LO - ONG LUA

2.1. Budng dot

Mo hinh budng d6t duoc xay dung la
mot hinh tru bang thép chiu nhiét c6 kich thude:
dai L = 1000mm, duong kich ¢ = 300mm. Béc
ddt duoc ché tao va lép dat vao buéng ddt co
cong suat 115kW nhu minh hoa trong hinh 2.

1000

4—[%0:'1‘100*1‘100"“'{00*1*100'1‘100*1‘100'1
momomomomomom

=11

-

L1

g [

Hinh 2. M6 hinh buong dot hinh tru nam ngang
2.2. Thiét bi do thuc nghi¢m

Mo hinh budng ddt dugc gin véi thiét
bi do va chup anh 1a hé théng AVL Visioscope
do Austria lép dat tai Trung tam Diéu khién
va Xu ly s6 liéu, Khoa K¥ thuat Giao thong,
Trudng Dai hoc Bach khoa Thanh phé Ho Chi
Minh.

Pau CCD camera pixelfly VGA color
(Hinh 3) thu nhéan hinh anh, mau sac va cuong
do sang voi do phan giai 1a 640x480 pixels [6].

Hinh 3. CCD camera pixelfly VGA color

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
IYS TAP CHI CO KHI VIET NAM, S6 3114312, thing 1+2 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Ong ndi soi c6 mot dau duoc gin voi
CCD Camera PixelFly (Hinh 3), dau con lai
dugc dua vao budng ddt thong qua cac 16 $20
dugc khoan sin trén than budng d6t nhu minh
hoa trong hinh 2 dé hd tro camera thu nhan hinh
anh va thong s cua ngon lira bén trong budng
d6t (Hinh 4).

Hinh 4. Ong néi soi M10

Bo xir ly di c6 phan mém AVL
VisioScope dugc lap trinh sdn dé tmg dung
trong viéc so sanh céac hinh anh thu dugc tu
CCD Camera PixelFly véi ngudn sang chuan
do thiét bi cung cép (Hinh 5).

VisioScope - DI Diesel Flame
Ble Evessnp Mew finkm Hep

ICFFG R FD:
L

Hinh 5. Giao dién phan mém AVL VisioScope
2.3. Nguyén ly do

Céc tin hi¢u hinh anh tr ngon ltra dugc
chup biang CCD Camera PixelFly thu nhan
hinh anh duéi dang dir liéu s6 12 bit c6 do phan
giai 1a 640x480 pixcels. Sau do, dit lidu s6 nay
duoc dem so sanh véi hinh anh mau chuén do

nha ché tao cung cip thong qua phin mém
phan tich hinh anh ngon lra da duoc 1ap trinh
san trong bo xir ly tin hiéu (Intel Pentium IV,
4.0, sai s6 chuan nam trong khoang +0,2%), tir
d6 cho ta cac thong s6 vé hinh anh mau nhiét
dd cua ngon ltra trong qua trinh chay va thanh
phan bd hong trong san pham chdy nhu minh
hoa trong hinh 6.

e cis Wan hinh bén thd
ng gl
gidi nhét

Budng ast

T.bi tac ngudn sdng déng bé

T.bi calip chugn r.'.'.'.-.. - E=E= e HB”

Hinh 6. So d6 nguyén Iy do trén AVL VisioScope

i «
Loy

Hinh 7. M6 hinh bé tri thiét bi do thong so
ngon lira

Viée cai dat ché do do nhiét do trong

budng dbt tiiy thudc vao timg truong hop do
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cu thé. P4 v6i thi nghiém chay dau DO trong
budng dbt 16 hoi dng 10 — dng lta thi cac qua
trinh duoc tién hanh theo cac budc nhu sau:
Dinh vi dau noi soi, lip ghép duong dng gid
lam mat éng ndi soi, ndi cap CCD camera voi
bo xu ly, khéi dong bo xur ly, chay chuong
trinh AVL VisioScope, khai bdo thong tin thi
nghiém, cai dat ché do ghi hinh, x1r 1y hinh anh.

3. UNG DUNG NGHIEN CUU THUC
NGHIEM QUA TRINH CHAY DAU DO
TRONG BUONG POT LO HOI ONG LO
—~ONG LUA

Tién hanh d6t dau DO trong budng dot
10 hoi 6ng 10 — éng lira véi hé sé xoay S = 0,6,
ap suét phun p = 10 bar, Iuu lugng dau m = 9,6
kg/h cho hinh anh ngon lira chay 6n dinh nhu
minh hoa trong hinh 8.

Hinh 8. Hinh anh ngon lira khi dot dau DO

T=2400+2600'K

T<24oo\§/q S
Hinh 9. Phén bo nhiét dé ngon lira phan tich bang
AVL VisioScope

Anh mau nhiét do sau khi phan tich
bang AVL VisioScope trong mit phing chira
duong tim d6i xing cta ngon ltra doc theo
chiéu dai budng dbt nhu minh hoa trong hinh 9,

va thong sb biéu dién dudi dang sé bang AVL
VisioScope dugc minh hoa trong hinh 10.

P icteops- SeTe
Fle Edn Window Help

Re
D& ED |20 /FEE  ve
® I sp s [P EAY
alsl

butian of temperature and soat density

of e
iesolution [K] 4.7

[

ss=ss=====F

me size T? T T TS oTE T
2408 2433 2447 2461 2480 2513 2584
2409 PAZI TAIT 2451 2466 2500 2551

© 2461 2513 2541 2551 255 2603 2563 Fapestor: [

34 2409 2447 2404 2532 2551 2584 2531

4319 2404 241D 2433 Z451 Z4DD 7532 7507
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2408 7473 7AAT 2456 2404 2572 2565

G 2418 PAA7 2409 2513 ZBAB 274 2531 Fegasscr: [
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Hinh 10. Giao dién xir y s6 liéu bang AVL
VisioScope

Duéi day la bang thong s6 nhiét d biéu
dién dudi dang sb duge do tir anh mau nhiét do
bang phan mém xr 1y sb liéu AVL VisioScope
tai cac vi tri do doc theo chiéu dai ngon lua khi
d6t dau DO trong budng dot 16 hoi dng 16 — ong
Itra.

Chiéu
huéng
kinh r
200mm | 300mm | 400mm | 500mm
Chiéu
doc
truc x
Omm 2570K | 2603K | 2582K | 2400K
62,6mm 2379K | 2388K | 2392K | 2392K
125mm 2184K | 2198K | 2197K | 2193K

DPuong cong phan bd nhiét do theo
phuong hudng kinh r va phuong doc truc x khi
chay bang Matlab 6.5 dugc minh hoa nhu hinh
11 va hinh 12.
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Phin bd nhiét dé theo phudng hudng kinh ¢
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Hinh 11. Puong cong phdn bo nhiét dj theo
phwong huong kinh r

Phdn b& nhiét d& thie nghiém theo phutng x
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A e
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Hinh 12. Puong cong phdn bé nhiét dg theo
phuwong doc truc x

Nhu vay, phan bd nhiét do cua ngon
lira trong budng ddt 16 hoi ng 10 — éng lira co
thé duoc chia thanh ba ving theo ba mau khac
nhau bang thiét bi do phan tich hinh anh AVL
VisioScope nhu sau:

- Ving mau vang cam c6 nhiét d§ tu
2400K + 2600K;

- Vung mau vang dam cd nhiét do tu
2200K + 2400K;

- Ving mau d6 hong c6 nhiét do tir
2000K + 2200K.

4. KET LUAN

Tu phan tich hinh anh ngon Itra trong
qué trinh thyc nghiém cho thay phan bd nhiét
d6 dat gia tri 16n nhat tai ving tam chay, cang
xa tam chay nhiét do ngon lra cang gidm manh.
Khi d6t nhién liéu véi hé s xoay S = 0,6 cho
thiy ngon lira chy rat ménh liét va 6n dinh.
Hinh anh phan bd nhiét do cua ngon ltra tuong
d6i can xtng.

Truong hop d6t nhién liéu dau DO
trong moi truong khong khi véi thanh phan
khong khi thira vira di bang béc phun duogc gia
cong co cac thong s6 ky thuat nhu hé sb xoay
S = 0,6, ap suat phun suong p = 10 bar, luu
luong nhién liéu 16n nhat G = 9,6 kg/h, ta co:
Cong suat Q = 115kW, duong kinh ngon lira D
= 250mm, chiéu dai ngon ltra L = 780mm.

Nghién ciru thyc nghiém dong phun rdi
x04y hai pha khong dang nhiét trong budng dét
cho thdy khi hé sé xody, nhiét do, thanh phan
pha thay doi thi cuong d6 chay, kich thudc
ngon lira ciing thay doi theo.

Két qua nghién ctru thuc nghiém qué
trinh chdy nhién liéu dau DO trong budng ddt
16 hoi 6ng 10 — dng lira c6 thé duoc dung lam
co s& dé danh gia cac nghién ciru md phong sd
tuong ung. %

Ngay nhan bai: 23/10/2023
Ngay phan bi¢n: 20/11/2023
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TIM HIEU CONG NGHE MAI KHI MAI HOP KIM TITAN
BANG DA MAI CBN

STUDYING ABOUT GRINDING TECHNOLOGY WHEN GRINDING TITAN
ALLOYS WITH CBN GRINDING WHEEL

Lwong Hai Chung", Trwong Hoanh Son?, Nguyén Kién Trung?,
Tran Vin Huéng?, Nguyén Khic Chinh!
'Khoa Co khi ché tao, Truong Pai hoc Su pham K§ thudt Vinh
*Truong Co khi, Dai hoc Bach Khoa Ha Noi

TOM TAT

Mai la mot trong nhitng nguyén cong quan trong trong linh vuc gia cong cat got kim loai.
Mai dwoc xem la qua trinh gia cong tinh cudi cing sau khi dwege gia céng bang cdc phirong phap
nhuw han, tién, phay, bao, ... nham xir 1y do phang, nhan bong bé mat, logi bé bavia ciia chi tiét gia
cong. Hién nay, qua trinh ung dung vdt liéu co kha nang chiu nhiét, do bén, dé cung cao vao ché
tao thiét bi y té dang ngay cang lén, méi nam ca nude c6 t6i hang chuc nghin triong hop can nep
xwong, trong rang, lam van tim... Vat liéu hop kim Titan nho ddc tinh chéng dn mon tot va chiu
nhiét cao, dong thoi tiwong thich sinh hoc 1ot nén dwoc iing dung rong rdi trong y té dé lam cdac bo
phdn gid, thay thé cdc co quan trong co thé, dic biét la xwong. Cdc chi tiét lam tir hop kim Titan
thwong c6 dé bén va dg cimg rdt cao, do do néu gia cong bang cdc phwong phép nhie phay, tién sé
khé khan va dé nhan béng bé mdt khéng cao nhuw phwong phdp mai. Nhue vdy, viéc img dung phwong
phdp mai vao qud trinh san xudt thiét bi y té la rdt can thiét, dic biét dé mai CBN va da mai kim
cwong dwoc sir dung phé bién dé gia cong cdc chi tiét cé dé bén, dg cimg cao dat dp chinh xdc va
dé béng theo yéu cau.

T khéa: Cong nghé mai; Pd mai CBN; Thiét bi y té; Hop kim Titan.

ABSTRACT

Grinding is one of the important operations in the field of metal cutting processing. Grinding
is considered the final finishing process after machining by methods such as welding, turning,
milling, planing, etc. to handle flatness, smooth surface, and remove burrs of part. Currently,
the application of materials with heat resistance, durability, and high hardness in manufacturing
medical equipment is growing, every year, the whole country has tens of thousands of cases that
need bone splints, dental implants, heart valves... Titanium alloy material - because of its good anti-
corrosion, high heat resistance properties and good biocompatibility - be used widely in medicine to
make prosthetics and replace organs in the body, especially bones. Parts made from Titanium alloys
often have very high strength and hardness, so machining by methods such as milling or turning
will be difficult and the surface smoothness will not be as high as grinding. Thus, the application of
grinding methods in the production of medical equipment is very necessary, especially CBN grinding
wheels and diamond grinding wheels are commonly used to process parts with high durability and
hardness, achieve the required precision and gloss.

Keywords: Grinding technology; CBN grinding wheel, Medical equipment, Titanium alloys.
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1. TONG QUAN

Hién nay, trén thi truong, da mai CBN
kha phong phu vé chung loai, hinh dang (hinh
1) va dugc sir dung ngay cang nhiéu do vat liéu
hat mai CBN ¢6 cac dic tinh mai n6i bat nhu ¢
d6 dan nhiét, do bén cao va tinh chéng mai mon
tdt, kha nang mai dugc ¢ nhiét do cao va dac
biét 12 c6 d6 clmg rat cao (chi sau kim cuong).
Do vay, da mai CBN dugc xem la dung cu cat
thich hop dé mai hop kim ctmg va cac hop kim
kho gia cong, dac biét trong céac linh vuc nhu
y té (hinh 3), hang khong va khuon mau nhim
dam bao ning suat cling nhu do chinh xac. Bai
béo nay thong ké mot s6 cong trinh nghién ctiru
lién quan ¢4 mai CBN va hop kim Titan, dong
thoi lam 16 ddc diém ciing nhu kha ning Gmg
dung cua chung.

Hinh 1. M{t s6 hinh dang da mai CBN.

W \Y'a 4

Hinh 2. Mai sdc dao mé y té (a) va mdi bong, xir
Iy bavia chi tiét nep xwong (b) (lam bang vit liéu
thép khéng gi va hop kim Titan) bang dd mai CBN
trén may CNC.

Trong nuéc di c6 mot sd cong trinh
nghién ciru lién quan vé qua trinh mai va danh
gid kha ning cit got cua d4 mai CBN nhu:
Hoang Vin Pién va cac ddng nghiép (2007) [1],
“Nghién ctru qua trinh mon ctia da mai va anh
hudng ctia né dén chat lugng bé mit chi tiét khi
mai phiang”. Nghién ctru nay da xdy dung duoc

mdi quan hé gitra mon da mai véi cac thong
s6 chét luong va cac thong sb trung gian khac
xut hién ngay trong qué trinh mai théng qua
viéc nghién ctru ca 1y thuyét va thuc nghiém.
Tran Thi Van Nga va cac dong nghiép (2017)
[2], “Nghién ctru ché tao va danh gia kha nang
cit got cia ¢4 mai CBN lién két kim loai bang
phuong phép ma dién” da ché tao thanh cong d4
mai CBN lién két kim loai sir dung cong nghé
mai Composite Ni-CBN dung dung dich Watts
thong qua phuong phap ma dién. Phi Trong
Hung va cac dong nghiép (2018) [3], “Phuong
phap nghién ctru anh hudng ciia mot sb thong
) cong nghé dén chat lugng bé mat, d6 mon
da va niang suat gia cong khi mai phang hop
kim Ti-6A1-4V bang da mai CBN”, da sir dung
phuong phap nghién ctru téi uu bay dan (PSO)
dé x4c dinh ché d¢ cat ti wu khi mai chi tiét vat
liéu Ti-6Al-4V bang d¢a mai CBN. Phi Trong
Hung va cac dong nghlep (2021) [4] “Nghién
ctru anh hudng ciia mot sb thong sb cong nghé
dén chit lugng bé mat va ning suat gia cong
khi mai phang chi tiét tir vat liéu hop kim Ti-
6A1-4V bang ¢4 mai CBN”, bang nghién ciru ly
thuyét két hop v6i thuc nghiém da dua ra duoc
bo thong sb cong nghé téi vu (lwong tién dao
doc, chiéu siu cit, ché do boi tron 1am mat) dé
g6p phan nang cao hiéu qua kinh té k¥ thuat
ctia qué trinh mai phang chi tiét tir vat liéu hop
kim Ti-6Al-4C bang ¢4 mai CBN.

Trén thé gidi, viéc mg dung cong nghé
mai bang ¢4 mai CBN trong qua trinh san xuét
va trong cac linh vuc khoa hoc k¥ thuat duoc
nhiéu nha khoa hoc quan tdm nghién ciru.
Xuekun Li va cac cong su [5, 6] (2015) da
nghién ciru vé cac dang sai hong ciia da mai
CBN don 16p lién két kim loai bang phuong
phap ma dién, ho nhan thay luc lién két cta hat
mai ma dién 1a yéu t6 chinh quyét dinh chat
luong mai va tudi tho ctia da mai, tir 6 thiét
1ap thtr nghiém dé quan sat va dinh luong cac
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dang sai hong ciing nhu lyc lién két 16n nhat.
Tiép theo do, ho thiét 1p mé hinh phan tir hiru
han (FEM) dé phan tich dinh lugng va téi uu
héa lyc lién két hat mai CBN va duge kiém
chtng thong qua cac thi nghiém vé luc lién két.
Tianyu Yu va cac dong nghiép [7] (2017) bang
phuong phap thuc nghiém két hop vi mé hinh
toan hoc, nhom nghién ctru da xac dinh do mon
va tudi bén ciia ¢a mai CBN mot 16p ma dién
Nickel dua trén thay doi hinh dang hinh hoc bé
mat dé& sau khi mai hop kim Inconel 718. Ngoai
ra, nghién ctru ndy chi ra rang (mg suét trén cac
hat mai do thay d6i nhiét sinh ra lén gap 3-5 lan
ung suat do luc cit co hoc sinh ra. Chen-Wei
Dai va cac dong nghiép [8] (2017) da tién hanh
khéao sat anh huc)'ng clia van toc quay da mai
dén nhiét do cit, lyc cit va cong suit cat thong
qua thi nghiém mai cao téc hop kim nén Nickel
Inconel 718 bang d4 mai CBN thuy tinh héa.
Nhom nghién ctru da tim ra van toc quay cia da
khi mai Inconel 718 dugc toi uu 14 100+120m/s
trong diéu kién thi nghiém di dua ra. Arnab
Kundu va cac dong nghiép [9] (2018) da phan
tich va so sanh hi€u qua cua viéc su dung dung
dich 1am mat 1 nudc xa phong kiém theo hai
cach 13 nho giot va phun cao téc khi mai Titan
grade 1 (Titan thwong mai tinh khiét 99,2%)
bang da mai 6-xit nhom. Két qua chi ra rang, st
dung voi phun nudc xa phong sé tao ra luc tiép
tuyén nho, chit luong bé mit chép nhan & murc
yéu cau, va gia tri d6 nham bé mat thap hon.
Hangiang Wu va cic dong nghiép [10] (2023)
da nghién ctru anh hudng cua dao dong song
siéu &m dén co ché va tac dong dong thoi cua
phuong phap mai dao dong c6 su trg gilip cua
6-xy hoa plasma. Két qua cua bai bao di chi
ra rang lyc mai s& giam dang ké néu trong qua
trinh mai c6 sy tac dong cua song siéu am. CBN
mic di mém hon kim cwong nhung it tham gia
vao cac phan ung hoa hoc ¢ nhiét do cao va it
bi &n mon ké ca khi mai cac thép hop kim. Do
do, ngay nay da mai CBN duoc coi 1a dung cu

thich hop nhét trong viéc mai cac vat li¢u chua
sat vi n6 on dinh dén 1371°C va khong phan
ung voi sat [11].

Trong cac nghién ctru thong ké gan day
cho thiy, hop kim Titan dwoc tmg dung nhiéu
vao cac san pham y té nham thay thé cac bod
phan co thé ngudi, ddc biét 1a xuong bai d bén
va tinh tuong thich sinh hoc cua Titan, diéu nay
gitip chung ta cai thién cudc sébng ngdy cang
t6t hon [12 - 15]. Bén canh d6, ¢4 mai CBN la
dung cu cit got duoc ung dung cho qua trinh
gia cong cac vat liéu cung, vat li¢u kho cit got,
Titan 1a mQt trong s6 do, rat nhiéu nghién ctru
d3 dua ra cac cong bd vé qua trinh mai hop kim
Titan béng d4a mai CBN thé hién uu diém vuot
trdi so véi cac dung cu cit got khac. Ngoai ra,
con ¢6 nhiéu nghién ctru khac lién quan dén cac
phuong phap xir Iy bé mat dé ting co tinh cho
hop kim Titan.

2. HOP KIM TITAN
2.1. Pac tinh va ing dung

Hop kim titan 1a loai vat li¢u dugc ung
dung trong nhiéu linh vuc k¥ thuat khac nhau
nhu hang khong, 6 t6, dong co, tuabin khi, hat
nhan, y sinh (lam khung va dong co may bay,
canh tuabin hoi nudc, tén lira, tau bién, thiét bi
héa hoc va y sinh hoc). Ching c6 céc tinh chét
co ly vuot trdi nhu ti s6 d0 bén trén trong lugong
16n, giéi han dan hoi cao, tinh chong in mon
rat tot, do dai 16n va tinh tuong thich sinh hoc
tdt. Ngoai ra, titan con c6 ti ¢ gitra do bén va
khéi lugng cao nhat khi nhiét do 1én tdi 550°C.
Tuy nhién, n6 ciing c6 nhitng nhuoc diém nhu
dé phan mg héa hoc voi dung cu cit, tinh din
nhiét kém, nhiét dung riéng 16n va Gmg suit hoa
cling cao 1am ning suat gia cong thip va tudi
bén ctia dao ngan. Tinh dan nhiét kém cua titan

khién nhiét do tai vung cit va ung suét nhiét &
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trén ludi cét ting. Do hop kim titan bén & nhiét
dd cao nén nhiét do tang khong ¢ loi vi dao s€
bi mém nhiét. Titan phan tmg hoa hoc véi hau
hét vat liéu dung cu cit. Phan Gmg nay ting 1én
khi nhiét d tang lam dao bi mon va bam dinh,
ludi cat bi bong troc, xdy x4t va hinh thanh leo
dao. Mic du Iyc cat khi gia cong titan xap xi
v6i thép, nhung tng sut trén ludi cit 1on hon
nhiéu. Ung suit co hoc nay va ung sudt nhiét
do ma sat giira phoi va dao khién mit trude dao
bi mon 10m. Phoi khi gia cong titan c6 dang
ring cua lam ting rung dong khién ludi cit
bi sut mé. Ung suét, nhiét do va rung dong la
nhiing nguyén nhan chinh gay ra hu hong va
lam giam tudi bén dung cy. Nhimng yéu td nay
xudt hién nhiéu hon khi gia cong nhitng vat liéu
kho cét got. Do do, vat liéu dao nao co thé chiu
duogc tng suét, nhiét do va rung dong 16n thi s€
phul hop dé gia cong hop kim titan [16]. Hop
kim titan dugc sir dung pho bién nhat 1a Ti-6Al-
4V, chiém dén 50% thi trudng titan. Day 1a hop
kim titan dang alpha-beta chtia 6% nhom va
4% Vanadi theo khéi luong. N6 c¢6 d6 bén, do
dai va tinh chéng an mon rat tét. Hop kim titan
nay thuong dugc st dung trong cong nghié¢p
hang khong (lam canh may nén khi va tuabin
khi, khung may bay), ndi ap suat va cay ghép
phau thuat [17].

Titanium c6 &i luc tot v6i mo lién két
clia con ngudi va mo biéu md xwong, va tinh
chit co hoc tuyét voi clia né ciing phan anh
nhiing loi thé trong linh vuc y té. Véi cau tao
tinh thé c6 mat do nho, chit luong nhe, chéng
an mon tot, do do titan da duge chép nhén rong
rdi trong linh vuc 1am ring gia (trdng ring).
Theo cac théng ké gan day, khoang 100 triéu
bénh nhén trén thé giéi bi viém khop gdi va
khép canh tay mdi nim, budc phai thuc hién
phiu thuat thay thé va hop kim titan 1a mot
thay thé tuyét voi. Cac bao cdo cho thay dan sb
ngudi cao tudi ting dang ké & Hoa Ky va cic

nuée kém phat trién sau nam 2010 (tir 4,9 triéu
nam 2002 1én 39,7 triéu nim 2010) va hau hét
ho trén 40 tudi déu co thé mic cac loai bénh
thoai héa xuong khdp. Vi vy, st dung cay
ghép nhén tao y sinh hoc dé phuc héi chirc ning
ctia md clmg bi bénh bang phau thuat ciy ghép
1a giai phap tét nhat cho ngudi bénh. SH ligu
vé phau thuat thay thé toan bo khép ¢ Hoa Ky
cho thay dén cudi nam 2030, tong s6 ca phiu
thuat thay thé s& tang 174% (0,57 triéu ca) ddi
v6i thay khop hang va 673% (3,48 triéu ca) doi
v6i thay khép gdi so voi hién tai. So véi gdm,
thép khong gi va cac vat li¢u khac, mé dun dan
hoi ctia hop kim titan gan véi xwong ngudi hon
va né co loi thé hon vé mé dun. Do do, hop
kim titan dugc sir dung rong rai trong vi¢c diéu
chinh khép mét ca chan va khép khuyu tay.
Ngoai ra, titanjum con dugc tng dung nhiéu
trong viéc tai tao hop so, van tim nhan tao,...
[18].

2.2. CAu truc tinh thé

Titan ¢ hai dang cdu tric tinh thé 1a
pha alpha (hcp) va pha beta (bec). O nhiét do
binh thudng, titan c6 cAu tric tinh thé pha alpha
dang luc giac bo chit (hep). N6 trai qua bién dbi
tht hinh & nhiét do 882°C dé chuyén sang pha
beta dang khéi thé tdm (bcc). Pha nay 6n dinh
cho dén khi titan noéng chay ¢ nhi¢t do 1668°C.
Hinh 4 mo ta hai dang thu hinh cua titan. Nhiét
d6 chuyén pha (B- nhiét do chuyén pha) s& thay
d6i néu trong hop kim c6 thém cac nguyén tb
khac. B6 sung nhom (Al), Galium (Ga), 6-xy
(O), Ni-to (N) va cacbon (C) vao titan s€ lam
tang nhiét 46 chuyén pha ctia nd. Cac nguyén
t6 nay duoc goi la chat 6n dinh pha alpha.
Nguoc lai, thém cac nguyén td nhu Vanadi (V),
Molipden (Mo), Niobium (Nb), sit (Fe), Crom
(Cr), Niken (Ni), Mangan (Mn) va Coban (Co)
lam giam nhiét do chuyén pha. Do d6, chung
dugc goi 1a chét 6n dinh pha beta. Cac nguyén
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t6 it anh huong dén nhiét do6 chuyén pha nhu
thi€c (Sn) va Ziconi (Zr) goi la nguyén to trung
tinh [4].

Ihage do

BR2*C

Cau trie bye giac b chdt pha alpha

Hinh 3. Cdc dang tinh thé cua titan tinh khiét [4].

Clu e khdi the i pha beta

2.3. Tinh gia cong cit got ciia hop kim titan

Duya vao cac nghién cuu thuc nghiém,
ngudi ta nhan thdy phan 16n cac dung cu mic
du c6 hiéu suit tdt khi gia cong cac vat li¢u
khac nhung lai cho hiéu sudt tir trung binh dén
kém khi cit got hop kim titan. Tinh khé gia
cong cua titan 14 két hop cua cac dic diém sau

[4]:

— Tinh dan nhiét kém;
— D& phan tng hoéa hoc;
— Mo dun dan hdi nho;
— Hi¢u tng hoa cung.

3. DA MAI CBN
3.1. Tong quan vé da mai CBN

Pa mai CBN la loai da mai ma vat liéu
hat mai 1a CBN. Pén nim 1994, khoang 25%
qua trinh mai & Nhat Ban, 15% ¢ chau Au va
10% & My st dung ¢a mai CBN. Do wu diém
cua hat mai CBN nén da mai CBN ngay cang
duoc st dung rong rai trong linh vyc mai [2].
V& nhiéu mit thi hat mai CBN va hat mai kim
cuong kha giéng nhau. Ca hai ciing c¢6 cdu trac

mang tinh thé dang khéi va tinh dan nhiét cao.
Tuy vy, chung ciing c6 nhiing tinh chét hét st
khéc biét. Vi du, kim cuong thién vé graphit
héa (khi nhiét do 1a 900°C) va dé bi oxy héa
trong khong khi, co phan tng véi cac chi tiét
gia cong chua sdt & nhiét do cao. Nguoc lai,
CBN thi 6n dinh, khong bi 6-xy hoa khi nhiét
d6 1én t&i 1300°C va c6 thé gia cong dé dang
cac chi tiét chua sit. Do d6 cimg rat cao va tdc
d6 mon chdm nén gia cong bang da mai CBN
c6 kha nang dat do chinh xac cao. Loai da mai
nay doi hoi sira da rat it va c6 kha nang lay di
luong du déu dan ma khong cAn ba mon da. Do
tac dong mai ngudi (mai c6 bdi tron lam mat)
nén rat it hodc khong c6 hu hong bé mit chi tiét
[4]. Trong Hinh 6 1a anh kinh hién vi dién tir
quét (SEM) cua (a) ¢4 mai CBN ma dong va (b)
da mai CBN ma dién. Hinh v& cho thay su nho
1én 13 rang cua hat mai so voi chit két dinh, dic
biét 1a ¢4 mai ma dién, va do sic phan nho lén
ctia hat mai. Pac diém nay mang lai uu thé khi
mai ngudi va gitp da mai co hé s6 boc got vat
liéu cao.

Hinh 4. Hinh SEM cua da mai CBN: Pd mai CBN
ma dong (a) va ma dién (b) [4]

O nhiét d6 trén 900°C, CBN c¢6 thé bi
phan huy do phan trng héa hoc véi nude. Do
do, can than trong khi sir dung dung dich lam
mat c6 chtra nuéc khi mai bang d4 mai CBN.
Cac phan ung nay s€ pha huy nghiém trong hat
mai CBN va lam giam nhanh tudi bén da mai

[4].
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3.2. Dac tinh cua da mai CBN

P4 mai CBN ¢6 mot sb dic diém vuot
troi so v6i d4 mai thong thuong. Cac dic diém
nay dugc li¢t ké trong Bang 1 va dugc mo ta
nhu sau [4]:

- Tinh dan nhi¢t t5t: Pa mai CBN co
tinh din nhiét tot (tir 200 dén 1300 W/mK &
nhiét do thuong), do d6 c6 thé nhanh chong
phan tan nhiét khoi ving cat. Tinh dan nhiét
ciia cBN gan bang kim cuong, trong khi do
gian nd nhi¢t cao hon kim cuong khoang 20%.

- B§ cung cao: D cliing cua hat mai
CBN ¢ nhiét do binh thuong 1a khoang 4500
kg/mm> bang mot nira kim cuong va gip doi
cac hat mai thong thuong. Do ciing cuia CBN
giam kha nhanh ¢ nhiét d cao do ciu triic tinh
thé bién d6i thanh dang luc giac. Tuy nhién, gia
tri ndy van cao hon hat mai thong thuong.

- Hat mai sic hon: Hat mai CBN ¢ ludi
cit sic hon va goc trude tir -30°C dén -60°C
(trong khi hat mai binh thuong 1a -60°C dén
-70°C), nén giam ma sat va nhiét do cit khi
mail.

- Tinh chdng mai mon cao: P4 mai
CBN mon cham hon da mai 6-xit nhom va silic
cacbit do chung c6 do ciing cao hon, cling ¢
nghia 13 hé s6 mai 16n hon. Tuy nhién, su khac
biét vé tinh chong mai mon 16n hon nhiéu so
v6i do cimg. Chénh 1éch d6 cimg bang 2 c6 thé
chuyén thanh chénh léch tinh chiu mai mon tir
100 dén 1000 tuy theo vat liéu hat mai.

-bo bén nhiét tdt: CBN bén nhiét trong
ni-to hodc chan khéng dén it nhit 1500°C.
Trong khong khi hodc 6-xy, CBN tao thanh mot
16p bao vé B O, trén bé miat dé ngin can qua
trinh 6-xy hoa tdi 1300°C. Tuy nhién, 16p nay

phan tng véi nudc, chinh xac hon 1a hoi nude
¢ nhiét do 900°C.

Bdng 1. Ddc tinh cua cac logi hat mai khac nhau ¢

nhiét do thuong [4]
Do cimg | Hé s6 din Khoi lwemg | Nhiét dung | Hé s6
Knoop. nliét riéng réng khuéeh tan
HK., (GPa) | (W/mK) (kg/m®) (JkgK) (mm?/s)
Kin 90 600 - 2000 | 3520 511 333-1110
curong
¢BN 40-70 240 - 1300 | 3480 5006 136 - 738
SiC 24 100 3210 710 |44
AlLO: 21 35 3980 765 11.5
4. KET LUAN

Hi¢n nay, voi cac dac tinh vuot trdi cua
minh, d4 mai nitrit bo dang khéi (¢cBN), nitrit
bo dang khdi da tinh thé (PcBN) va nitrit bo
dang khoi khong chat két dinh (BcBN) chu yéu
duoc st dung dé gia cong cac vat li¢u kho cit
got nhu thép rén (45-68 HRC), thép hop kim
(70 HRC), hop kim niken va coban. Pa mai
ho cBN c6 kha nang dat duoc déng thoi hé sb
boc got vat liéu cao va nham bé mat dat yéu
cau. Chung c6 thé gia cong hop kim titan & tbc
dd cét cao hon nhiéu so v&i da mai 6-xit nhom
hodc cacbit silic [19]. Bing cac thuc nghiém,
cac nha nghién ctru nhan thiy riang khi c6 st
dung chat 1am mat va lam sach thi d4 mai kim
cwong mai hop kim titan tot nhat, tiép dén 1a da
mai ¢cBN va cudi clng 1a d4 mai SiC [4].+%

Ngay nhan bai: 03/01/2024
Ngay phan bién: 22/01/2024

Tai liéu tham khao:

[1]. Hoang Van Dién; Nghién cuu qua trinh mon
ciia dé mai va anh hwéng cia né dén chdt
luong bé mat chi tiét khi mai phcfng, Luan an
Tién si K§ thuat, Pai hoc Bach khoa Ha Noi,
2007.

[2]. Tran Thi Van Nga; Nghién ciru ché tao vd
danh gia kha nang cdt got ciia dé mai CBN

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
IVZ8  TAP CHI CO KHI VIET NAM, S6 3114312, thing 1+2 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

lién két kim logi bang phwong phdp ma dién,
Tap chi Khoa hoc Giao thong Van tai, Volume
58,2017, pp. 68-74.

[3]. Hoang Van Got, Truong Hoanh Son; Phuong
phdp nghién civu anh hwéng ciia mot sé thong
s6 cong nghé dén chat lwong bé mat, do mon
dd va nang sudt gia cong khi mai phdang hop
kim Ti-6A1-4V bang da mai CBN, Hoi nghi
Khoa hoc va Cong nghé toan qudc vé Co khi
1an tht V, (2018), pp.520-527.

[4]. Phi Trong Hung; Nghién ciru anh huong cua
mot s6 thong sé cong nghé dén chat lwong bé
mdt va ndng sudt gia cong khi mai phang chi
tiét tir vt liéu hop kim Ti—6Al—4Vb5ng da mai
CBN, Luan an Tién si K¥ thuat (2021), Dai
hoc Bach khoa Ha Noi.

[5]. Xuekun Li, Sebastian Wolf, Tianxing Zhu,
Geng Zhi, Yiming (Kevin) Rong, Modelling
and analysis of the bonding mechanism of
CBN grains for electroplated superabrasive
tools — Part 1: Introduction and application of
a novel approach for determining the bonding
force and the failure modes, Int J Adv Manuf
Technol (2015) 76:2051-2058.

[6]. Xuekun Li, Geng Zhi, Sebastian Wolf, Tianxing
Zhu, Yiming (Kevin) Rong, Modelling and
analysis of the bonding mechanism of CBN
grains for electroplated superabrasive tools
— Part 2: Finite element modelling and
experimental verification, Int J Adv Manuf
Technol (2015) 77:43-49.

[7]. Tianyu Yu, AshrafF. Bastawros, Abhijit Chandra,
Experimental and modeling characterization
of wear and life expectancy of electroplated
CBN grinding wheels, International Journal
of Machine Tools & Manufacture 121, 70-80
(2017).

[8]. Chen-Wei Dai, Wen-Feng Ding, Ye-Jun Zhu,
Jiu-Hua Xu, Hai-Wu Yu, Grinding temperature
and power consumption in high speed grinding
of Inconel 718 nickelbased superalloy with a
vitrified CBN wheel, Precision Engineering
52,192-200 (2018).

[9]. Arnab Kundu, Manish Mukhopadhyay,
Sirsendu Mahata, Ayan Banerjee, Grinding
Titanium grade 1 alloy with an alumina wheel

using soap water, Bijoy Mandal and Santanu
Das, 2018, Procedia Manufacturing 20, 338-
343.

[10]. Wu, H., Duan, W., Sun, L., Zeng, J., Li, S.,
Wang, Q., Chen, Y. (2023), Effect of ultrasonic
vibration on the machining performance and
mechanism of hybrid ultrasonic vibration/
plasma oxidation assisted grinding, Journal of
Manufacturing Processes, 94, 466-478.

[11]. Xun Chen and W. Brian Rowe (9/1995),
Analysis and simulation of the grinding
process — Part 1: Generation of the grinding
wheel surface, Int. J. Math. Tools Manufaet.
Vol. 36, No. 8, pp. 871-882 (1996).

[12]. Zhang, L. C., & Chen, L. Y., 4 review on
biomedical titanium alloys: recent progress
and prospect, Advanced engineering materials
(2019), 21(4), 1801215.

[13]. Wei, G., Tan, M., Attarilar, S., Li, J., Uglov, V.
V., Wang, B. & Wang, L. (2023), An overview
of surface modification, a way toward
fabrication of nascent biomedical Ti-6A1-4V
alloys, Journal of Materials Research and
Technology.

[14]. Rack, H. J., & Qazi, J. L. (20006), Titanium
alloys for biomedical applications, Materials
Science and Engineering: C, 26(8), 1269-
1277.

[15]. C. N., Lima, J. H. C., Valiev, R., & Meyers,
M. A. (2008), Biomedical applications of
titanium and its alloys Elias, Jom, 60, 46-49.

[16]. A. Shokrani, V. Dhokia, S.T. Newman (2012),
Environmentally conscious machining of
difficult-to-machine materials with regard to
cutting fluids, International Journal of Machine
Tools & Manufacture, Vol. 57, pp. 83-101.

[17]. S. H. Wang (2000), Investigation in to the
grinding of titanium alloys, PhD Thesis,
School of Industrial and Manufacturing
Science, Cranfield University.

[18]. https://vn.yunchtitanium.com/info/
application-of-titanium-in medical-35491816.
html

[19]. J. Paulo Davim (2014), Machining of titanium
alloys, Springer-Verlag Berlin Heidelberg.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 311+312, thang 142 nim 2024 V&
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

NGHIEN C(rU BO BEN LIEN KET GIJPA THUNG XE VOI KHUNG
SAT XI XE CO' SO KHI CAl TAO THANH O TO CHUYEN DUNG

DURABILITY STUDY OF THE CONNECTION BETWEEN THE VEHICLE BODY
AND THE STEEL FRAME OF THE BASE VEHICLE CHASSIS DURING THE
TRANSFORMATION INTO A SPECIALIZED VEHICLE

Nguyén Quang Trung", Nguyén Si Pinh?, Tran Thanh Lam?
'Truong Pai hoc Tran Quoc Tuan, Thi xa Son Tay, Ha Noi
*Truong Pai hoc K¥ thuat Lé Quy Bon

TOM TAT

Bai bdo nay nghién citu dg bén cia cdc moi lién két giita thin xe dwoc trang bi thiét bi
chuyén dung va khung gam xe co sé Kamaz-4326 trong qud trinh cdi tao. Muc tiéu chinh la ndng
cao sy an toan trong qud trinh chuyén dong ciia xe, ddc biét la trong cdc triong hop nhw phanh,
ting toc hodc quay vong. Bang cdch sir dung phan mém ANSYS Workbench, nghién ciru sir dung
cdc thir nghiém trén bu 1éng quang dam, ke chong xé va cdc vi tri lién két. Nghién citu xdc dinh cdc
théng sé t6i wu phit hop véi cdc diéu kién vin hanh da dang ciia 6 16.

Hon nita, nghién ciru dé xudt cdc gidi / phap két cau hiéu qua, trong do co tang cing cho cac
vi tri chiu luc. Nhitng giai phap nay dam bao rang mirc u’ng sudt bang hodc Ién hon u’ng sudt cho
phép cia vit lidu, tir @6 cdi thién dg bén va do an toan tong thé cia xe trong cdc tinh hudng ldi xe
khdac nhau.

Tir khéa: Két cau khung, Bu long quang dam; Ke chong xé; D bén tinh.
ABSTRACT

This article studies the strength of the connections between the car body equipped with
specialized equipment and the base car chassis Kamaz-4326 during the refurbishment process.
The main goal is to improve safety during vehicle movement, especially during actions such as
braking, accelerating or turning. Using ANSYS Workbench software, the study employed tests on
optical beam bolts, bucket racks, and connection points. Research to determine optimal parameters
suitable for diverse automobile operating conditions.

Furthermore, the study proposes effective structural solutions, including reinforcement for
load-bearing locations. These solutions ensure that stress levels equal or exceed the allowable stress
of the material, thereby improving the vehicle's overall durability and safety in various driving
situations.

Keywords: Frame structure; Beam optical bolts, Anti-bucket cream, Static durability.
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1. PAT VAN PE

Sau khi cai tao xe sat xi thanh xe
chuyén dung, dac biét cac loai xe cd dong cac
loai thung kin. Khung xuong va san thung xe
duoc lién két voi khung xe bang cac bu 1ong
quang dam va ke chong x6. Trong qua trinh
lam viée, mot sé cum chi tiét chinh nhu: Khung
xuong san xe, bu 16ng quang dam, ke chng x6
s€ chiu tac dung cua tai trong dong va tai trong
tinh, cAc tai trong niy gy ra cac ung suat kéo,
nén va xoan bén trong chi tiét. Néu cum chi tiét
khong du diéu kién bén, s& xay ra hién tugng
bién dang va hu hong do moi theo thoi gian.
Ta c6 cac diéu kién bién dé khao sit d¢ bén cac
cum chi tiét chinh nhu sau: Ché do luc thfmg
ding cuc dai, ché do luc phanh cyc dai va ché
do luc ngang cuc dai khi quay vong.

2.COSO LY THUYET

2.1. Mé hinh kiém bén cdc chi tiét bang
phuong phép phén tir hitu han

Céc budc thuc hién qua trinh kiém bén
bang phuong phap phan tir hitu han bao gom:

- Xay dung mo hinh 3D sat véi thuc té,
dbi voi khung xe va khung san gém céc phan
t&r gan nhu dang thanh, nén can don gian hoa
nhu khong vé& cac goc luon, vat nham chia ludi
thudn lgi, gidam chi phi tinh toan, cac chi tiét
con lai mé hinh can thyc hién ti mi chinh xac.

- Gan vat liéu: Dé c6 thé phan tich danh
gia d6 bén chi tiét, cac phan mém CAE déu doi
hoi cung cip cac thong tin co ban vé vat liéu.
Ban than phﬁn mém ANSYS cé thu vién vat
liéu phong phil, ngoai ra c6 thé thém vat liéu
khéc. Cac déc tinh cua vat liéu dugc nhap vao
phan mém tiy thudc cac bai toan can giai, dbi
v6i kiém bén can nhap cac thong tin: Loai vat

liéu, khdi luong riéng, md dun dan hoi, hé sé
poisson, gi¢i han chay, gi¢i han bén. Cac loai
vat li¢u dugc chon phai thoa man cac yéu cau
co ban sau:

+ Co6 cac théng s6 vé co tinh nhu giéi
han chay, g101 han bén, mo dun dan hoéi phu hop
v6i yéu cau cia cac két ciu tuong tng;

+ C6 tinh cong nghé trong ché tao phu
hop nhu tinh cit got, tinh han, kha ning gia
cong bang bién dang déo... phu hop véi yéu
cau gia cong twong ung;

+ C6 kha niang cung tng dé thuc hién
theo tién do.

Sau khi chon vat liéu, can xac dinh ung
suat cho phép cua vat li€u trong cac két cau
tuong Ung.

-Déi voi cac chi tiét chiu tai trong phl’rc
tap khi tinh bén ap dung phuorng phép phan tu
hiru han s€ > mang lai nhiéu vu diém, tai moi diém
c6 thé xuét hién Gmg suit theo nhiéu phuong,
khi d6 khong thé sir dung cac dang mg sut
don. Do vay, trong cdc phan mém CAE thuong
dugc str dung Gmg suat Von Mises. Ung suit
Von Mises dugc xac dinh dua trén ly thuyét
ning luong bién dang: Néu ning luong bién
dang trong trudng hop chiu tai phuc tap bang
v6i ning luong bién dang truong hop chi tiét
chiu kéo nén thuan tiy & trang thai gi(’yi han (dat
dugc ng suat gidi han) thi chi tiét coi nhu bi
hong. Ung suat gi6i han trong trudng hop niy
duogc chon 1a gidi han chay o, (Yield stress) Tu
do, chi tiét dugc coi la khong bi hong néu tng
suat Von Mises o, khong vuot qua gia tri gioi
han [1]:

+ 6‘(1-122 + 2.232 + z.312) (1)

=\/(O-1 _(72)2 +(Uz _0-3)2 +(63 _O-l)2
2
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Néu cac tng suit theo phuong chinh
hodc bo qua céac thanh phan Gng suat tiép thi:

o - \/(01 ~0.)’ +(o, . o) +(0,~0)’ @)

- Chia luéi: Chat luong chia luéi anh
hudng dén do chinh xac va thoi gian tinh toan
trong qua trinh mo phong. Trong ndi dung nay
su dung phuong phép chia ludi dugc chon la
kiéu chia lu6i tu dong két hop voi chia ludi
thu cong ddi véi céc chi tiét chua dat dugce tiéu
chuén va cac chi tiét can quan tdm nhu khung
san, bu 16ng quang dam, ke chong x6 (khung
xe ¢ thé chia ludi kém hon do xe co s khong
chd qua tai cho phép). Cac tiéu chuan danh gia
chat luong cua viéc chia ludi trong phan mém
ANSYS bao goém [2]:

+ Chat luong phan tir (Element quality)
1a chi s6 tong hop danh gid nhanh chat luong
ludi va co thé quan sat & trén cac biéu d6 hién
thi ludi theo timg viing, chay loai phan tir 0 dén
1 (1 1a phan tir hoan hao), tir 0,5 tré 1én 1a dat.
Thong thuong, chit lugng ludi 16n hon 0,7 1a
t6t. Khi chat lugng ludi dat 0,9 trg 1én 1a phan
tir dugc chia ludi rét tét.

+ D§ léch (Skewness) dugc tinh béng
goc t6i thiéu gitta 02 véc to t6i mot mat dbi
dién, cac mat va véc to gitra 02 mat tiép xuc tai
mdi ndit ctia cic phan tir. Trong Ansys, ty 1& sd
phan tir sai 1éch 0 dén 1 (0 12 phan tir hoan hao),
gan vé 0 13 tét, nho hon 0,5 1 chap nhan duoc.

+ Chit luong ma trdn truc giao
(Orthogonal quality) chay tir 0 dén 1 (1 12 phan
tor hoan hao), khi chét luong cua ma tran truc
giao gan vé 1 1a tét, 16n hon 0,5 1a chip nhan
duoc.

+ Ty s6 Jacobian (Jacobian ratio) la

thudce do do 1éch cua mot phﬁn tir so voi phén
ttr hoan hao. Gi4 tri ciia Jacobian chay tir 0 dén
1 (1 1 phan tir hoan hao). Trong bai toan phan
tich két cdu thi gid tri Jacobian 16n hon 0,5
duoc chép nhan.

- Pit cac rang budc va dat luc (diéu
kién bién): Tuy céc ché d6 tinh toan ma dat
diéu kién cho phu hop, c6 thé don gian nhung
van phai dam bao dung diéu kién lam viéc cia
chi tiét. Can nghién ctru va dit rang budc ciing
nhu céc tai trong k¥ ludng, vi chia ludi chat
luong thap chi 1am giam d6 chinh xac cta bai
todn, nhung dat diéu kién sai thi két qua s€ sai
hoan toan.

2.2. Tinh toan, kiém bén cho cum Bu long
quang dam — ke chong xo

2.2.1. Xay dung mé hinh kiém nghiém

Khung xuong thung va khung xe co s&
duogc lién két voi nhau thong qua cac bu long
quang dam va cac ke chéng x6. Giira hai phan
str dung tim dém cao su dé ting ma sat, han ché
su xé dich trong qua trinh xe di chuyén, bu long
quang dam va ke chdng x6 ¢o tac dung tao luc
ép giira hai bé mit tao lyc ma sat, dong thoi han
ché cac di chuyén theo cic phuong néu c.

Sau mot thoi gian dai st dung, duoi tac
dong cua cac tai trong dong, dac biét 1a cac dao
dong do diéu kién moi truong, dudng x4 thong
qua hé thdng treo giy cac tai trong 16n, c6 chu
ky, dan t&i cac chi tiét co hién tugng moi, rao,
cac moi ghép bu 16ng — dai dc ¢6 hién twong bi
1ong. Khi d6, lyc ép giita hai bé mat khong con
du 16n, dan toi sy xé dich, khi d6 ke chdng x6
va bu 16ng quang dam s& phai chiu tai trong,
chu yéu 1a ubn va cit [4]. Do vay, tach kiém
bén ddi véi cum khung xuong, bu 1ong quang
dam va ke chéng x.
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- X4y dyng mé hinh 3D lién két giita - Gén vat ligu:
san thung va khung xe co sd:

Théng sb Ky hiéu | Giatri | Ponvi
Gi61 han chay o, 240 Mpa
Gi6i han bén S, 380 Mpa
Khdi lwong riéng Y 7830 kg/m?
Do gian dai o
| Kkhi dit % 21 &
- 9 - Chia luoi:

Hinh 1. M6 hinh 3D cum khung xwong san, bu
long quang dam — ke chong x6

Bdng 1. Théng sé vt liéu thép CT3

St dung chia ludi ty dong két hop diéu
chinh thu cong & cac chi tiét c6 chi so thap

nham dat dugc ti€u chuan. Két qua chia ludi
va cac tiéu chuan danh gia dugc cho ¢ cac bang

Sau:

Bdng 2. Két qua ddnh gid cdc tiéu chudn doi voi khung san thing xe — bu long quang dam — ke chong xo6

Tiéu chi Gia tri Nhin xét
S6 phan tur 809002
S6 nit 470806
Chat lugng phan tir Chat lugng luéi trung binh 1a
(Element quality) 0,67641 (bat)
-k |. I. LLuw ‘;']
Skewness Chi s6 Skewness 14 0,40554 (Dat)
Eoanlls. o
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Orthogonal quality

.lIIl.l.l.l

Chi s trung binh 13 0,61454
(Dat)

Jacobian ratio

Chi sb trung binh 13 0,98306
(Rt t6t)

- Pit cac rang budc va dat luc (didu
kién bién):

Giai phong lién két véi khung co so,
thay thé bang ap luc va lyc ma sat. Lyc ma sat
duoc tinh dua vao khéi lugng thung xe dat 1én
khung va luc siét ciia bu 16ng quang dam. Tuy
nhién, ta khao sat tai truong hop khic nghiét
nhét 1a bu 16ng quang dam va bu 1ong ke di bi
1ong khong tao duge luc ép can thiét (luc ép do
bu 16ng quang dam nho, chi con luc ép do tai
trong tir thing xe va trang bi 1a cha yéu), dan
t6i co thé xdy ra khung xwong san khong thé
ép chit 1én khung co s¢ dan t6i lyc ma sat suy
giam, khi phanh gép dan toi khung bi x6 khoi
vi tri mot doan nho. Hé sé ma sat gitra cao su va
thép 1a 0,65, gitra thép va thép 1a 0,12.

Luc ép 1én hai thanh doc chinh gém luc
¢p do trong luong cua thung xe, cua bu 1ong

quang dam va cta cac bu 16ng két ndi hai phan
trén dudi cua cac ke chong x6. Co thé ké dén
suy giam lyc ma sat do sy tiép xuc khong du
ctia hai bé mat, nguyén nhan do bién dang hodc
dao dong khién tai trong thung khong tao luc
ép khong tdi da, gia thiét hé sd truyén luc ép chi
con 0,6.
Fo=1N,;

ep

N, =G, 1 +n.F, +(n,.F,+n,.F, cosa) (a= % (3)

21°7 k2 227 k2
6

Luc ma sat tac dung 1én mat dudi hai
thanh doc chinh:

mel = ﬂl 'Nepl (4)

Luc ma sat tdic dung 1én mat trong cua
phan dudi ke chong x06:

FmsZ = 11'12 'Nep2 (5)
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Hinh 2. Diéu kién bién khdo sat do bén lién két cdc
moi ghép

3. KET QUA VA THAO LUAN

- Bu léng quang dam: Bu léng quang
dam trong trudng hop nay khong chiu nhiéu
cac tai trong tac dong do bu long da long, xé
d%ch chu yéu theo mat phing ngang khong déng
ke.

-

Hinh 3. Ung sudt tai bu long quang dam

- Ke chdng x6: Bu 10ng két ndi hai phan
ctia ke chong x6 déu chiu Gng suat 16n nhat 40
Mpa, bu 16ng phan dudi ke chong x6 két ndi
v6i khung co sé chiu ng sut 1on nhat 22 Mpa.
Do gidn (bién dang ti dbi) cung nhu bién dang
téng ctia cum ke khong dang ké.

Hinh 4. Ung sudt tai ke chong x6 — vi tri ¢é iing
sudt 1om nhat

Bdng 3. Két qua kiém bén cdc lién két giita khung
san xe va khung xe chuyén dung

o o Cacvi
Vi tri tac dong ch max tri khac
(MPa) | (MPa) (MPa)
Bulong quang 40 1 3-5
dam
Ke chéng x0 240 41 10-20
Gan tang cliing
thanh chinh — 240 66 10-47
thanh ngang

Céc tng suat twong duong déu nho hon
nhiéu so véi ung sut gidi han, bién dang tong,
d6 gian déu khong dang ké. Nhu vy, ke chong
x6 va bu 16ng quang dam du diéu kién bén véi
cac diéu kién gia 1ap da chon.

4. KET LUAN

Véi cac két qua khao sat, nhan thay viéc
bb tri 08 bu 16ng quang dam va 06 ke chong x6
c6 duong kinh 20 mm déu vé hai bén, dam bao
d6 bén lién két giita khung thung xe va khung
xe. Ung suét 16n nhat tai cac vi tri nguy hiém
nho hon rat nhiéu 1an so v6i gidi han chay cua
vat liéu, nhu vay viéc bd tr nay dam bao su
hop 1y. Céac théng sb vé duong kinh cua bu
16ng, s6 lwong bu 16ng quang dam, ke chéng x6
va vi tri bd tri ciing anh hudng dén do bén cua
lién két khi tng voi cac ché do hoat dong cua
6 t6 (ché do luc thang ding cuc dai, ché d6 luc
phanh cuc dai va ché do luc ngang cuc dai khi
quay vong). Viéc khao sat 6 bén lién két véi
mot bo s6 lidu tiéu chudn gitip cho nhom tac gia
lya chon hop 1y cac thong s6 vé mit kich thuéc,
lua chon vt liéu lién két dam bao can béng cac
yéu t gia thanh, su 6n dinh va an toan khi 6 to
co dong trén duong. %
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DANH GIA DO CHINH XAC CUA MOT PONG HO KHi KIEU MANG
ACCURACY EVALUATION OF A DIAPHRAGM GAS METER

Nguyén Lan Phwong"*, Pham Thi Mai Anh?
Khoa Co khi ché tao may, Truong Co khi, Pai hoc Bach Khoa Ha Noi
?Khoa Khoa hoc co ban, Truong Pai hoc Mo — Dia chat

TOM TAT

Do luong la khdu quan trong va khéng thé thiéu trong san xudt va doi song. Mot trong cdc
loai dung cu do phé bién hién nay la heu lwong ké, cho phép phat hién va dinh lwong chinh xdc
dong chay di qua. Pong ho khi kiéu mang la mét logi luu lirong ké thong dung trén thé giéi nho cau
tao don gidn, ding dé do lwong khi ga sir dung trong cdc gia dinh. Triede nhu cdu sir dung khi gas
ngay cang phé bién ¢ nhitng viing khé khdn trong viéc dién khi héa, viéc thiét ké, xdy dung mot hé
théng dwong ong cung cdp gas dén ting hé gia dinh tré nén cap thiét. Pé c6 thé san xudt hang loat
cdc dong ho do gas cho timg ho gia dinh, viéc nghién ciru, tinh todn dong hé khi la diéu khéong thé
thiéu. Bai bdo ndy dwa ra nhitng tinh todn dinh heong ciia mot mau dong hé khi G1.6, tir d6 quyét
dinh sai s6 ché tao can thiét cia van, bo phan quyét dinh chinh dé chinh xdac cua déng ho khi. Két
qua nghién cieu c6 thé dwoc dimg lam tai liéu tham khdo trong viéc tinh todn, thiét ké, ché tao dong
hé khi kiéu mang.

Tir khéa: Luu lwong ké; Pong ho khi kiéu mang; Tinh todn thé tich khi; Panh gid do
chinh xdc.

ABSTRACT

Metrology is a key factor in manufacturing and social life as well. One of the most common
measuring equipment is flow meters, which can detect and measure the passing flow accurately.
Diaphragm gas meters are simple tools which can measure the gas volume used in families.
Nowadays, consuming gas is getting increasingly popular in areas where it is difficult for electricity,
designing and building a gas supply system is necessary. In order to manufacture a gas meter for
each family, studying and calculating a sample of gas meter must be conducted. Based on the model
of a diaphragm gas meter G1.6, this study calculated some important parameters, such as: ratio,
gas volume, then proposed manufactured error permission of the valve, the part mostly decided the
accuracy of the gas meter. The finding of this research could be used as a reference for calculating,
designing, and manufacturing a diaphragm gas meter further.

Keywords: Flow meter, Diaphragm gas meter;, Gas volume calculation;, Accuracy

evaluation. &
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1. PAT VAN PE

Po luu luong chat 1ong va chit khi
la mét linh vuc ¢6 y nghia to 16n trong khoa
hoc, san xudt va doi séng. No kh()ng chi phé
bién trong mang ludi van chuyen dau khi, chat
dbt,... ma con trong cac thiét bi cong nghiép
dé khong ché dong chay tham gia vao cac qua
trinh san xuat khac nhau nhu & 16 phan tng, xi
nghi¢p dét nhudm, céc thiét bi cung cép nudc
sach,... [1]. Khong pho bién nhu céc thiét b
do luu luong chat long, cac dung cu do luu
lwong chat khi (trong bai bao nay goi 1a “dong
h6 khi”) van giit dugc vi tri quan trong trong
viéc dinh lugng va khéng ché chét khi cho cac
muc dich str dung khac nhau nhu cung céap khi
dbt (gas) trong cong nghiép va dan dung. Tuy
ting diéu kién k¥ thuat va diéu kién sir dung
nhét dinh, ddng hd khi c6 nhiéu kiéu khac nhau
nhu kiéu roto, kiéu piston, kiéu tudc-bin, kiéu
mang [2]. Pong ho khi kiéu mang 1a loai dugc
su dung nhiéu nhét do cAu tao va hoat dong don
gian. Hinh 1 12 mot dong ho khi kiéu mang,
mau G1.6 nhap khau tir Trung Quéc.

'|.. a
Hinh 1. Pong ho khi G1.6

Céu tao cta dong ho khi kiéu mang
duoc thé hién trén Hinh 2. Bén trong than
ddng ho khi c6 hai mang 1am tir vat liéu cao su.
Chung c6 dang hinh nén cut, chia hé théng do
thanh bon budng mang. Ap suat khi tir duong
cung cap vao tac dung 1én bé mit cia hai mang,

lam chung phap phong, lan luot truyén chuyén
dong cho cum co céu bon khau, tir d6 1am quay
mot van bdn ngdn. Mdi ngin cua van thong voi
mot budng mang; dong thoi cé it nhat mot ngan
thong voi1 duong khi vao va mot ngén thong
v6i duong khi ra. Khi van quay, bo dém co khi
cling hoat dong do duoc ndi voi chédt trén nap
van. Bo dém co khi dugc thiét ké dang banh
rang hé 10, gitp hién thi lugng khi di qua dong
hd vé6i d6 phan giai 1 lit.

Yéu t6 khong thé thiéu dé danh gia
mot dung cu do dugc chép nhan trong thuc té
hay khong chinh 1a d¢ chinh xac [3]. P chinh
xéc cta thiét bi do phy thudc vao nhiéu yéu 6
nhu: phuong phap do, cac thong s6 ché tao, lap
dit,... Dbi voi dong hd khi kiéu mang, cac yéu
t6 mang tinh chat quyét dinh do chinh xac cua
dung cu chinh 1a d¢ chinh x4c ctia mang, cua
van va clia cum co cau bon khau.

- Than déng hé

- Mang do

-Van

4 - Cym co ciu bén
khau

Hinh 2. Cdu tao ciia dong ho khi G1.6 [4]

(PSSR

Podng hod khi kiéu mang hoat dong dua
trén nguyén tac dong thé tich khi chay qua nho
thé tich cua mang. Nhu vay, do chinh xac cua
mang ¢6 anh hudng 16n d&én két qua do. Do
chinh xac ctia mang phu thudc vao duong kinh
trén, duong kinh dudi (duong kinh dia nhom).
D0 chinh x4c nay hoan toan do ché tao.
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Pé dong duoc thé tich khi chay qua
déng hd, ta cAn cum co ciu bdn khau. Goc lic
clia can lac trong cum co cau bon khau cang 16n
thi thé tich khi dong dugc cang nhiéu. Ngoai ra,
chiéu dai cac canh tay don, thanh truyén va can
lic cling anh huong dén viéc dong dugc nhiéu
hay it. Nhu vay, do chinh xdc ctia cum co ciu
bon khau ngoai phu thudc vao thong sb ché tao
con phu thudc vao qué trinh lap dit.

Hai yéu t6 mang va cum co cdu bon
khau déu c6 anh hudng toi do chinh xac cua
thiét bi. Tuy nhién, d¢ chinh xac cua chung
hoan toan c6 thé khong ché duogc vi sai sé néu
c6 chi 1a sai sb hé thong. Quan trong hon ca
trong viéc quyét dinh chit luong cia dong hod
khi kiéu mang chinh 1a d chinh xac ché tao
ctua van. Muc dich cta bai bao nay la tinh toan
do chinh xac ché tao can thiét cua van, tir d6
quy dinh d6 chinh xé4c cua thiét bi. Két qua tinh
toan ding dé phuc vu qua trinh thiét ké, ché tao
d6ng ho khi kiéu mang, dura thiét bi nay vao san
Xuét hang loat, phuc vu cudc séng.

2. TINH TOAN PINH LUQGNG PONG HO
KHI KIEU MANG

a) Ty s truyén

Ty sO truyén ctia dong ho khi duoc
quyét dinh bai cac thong sb ctia cac banh ring,
tryc vit va banh vit (Hinh 3). Ty sé truyén cta
ddng ho 1a [45]:

o (zz z) (238 762 210) 1
"=z, k) \z59° 747 78 1)
i ~ 11,682

b) Thé tich khi dong dwgc ciia mdt mang

Tur kich thudc ciia mot buéng mang
trén Hinh 4, thé tich khi dong duoc la:

1
Vi = 2.§1rh(R2 + Rr +717) 2
V10,216 (dm?)

. . =2
222 (bdnh vit) ' -

238

B -

[ ]
o

T

B bémh rine hidn ti
Hinh 3. So d6 bé dém co khi

210

2r =84,8
-« >

/ |

2R=117,2

h=134

-

Hinh 4. Kich thuéc mét buong mang

¢) Sai 1éch thé tich thuc ciia mang so véi ly
thuyét
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Hinh 5. B6 phdn hién thi leu lwong khi

Khi banh rang @ quay mot vong (tuong
g v6i 10 dm?) thi thé tich can phai dong cua
hai mang la (Hinh 5):

Vir = —
LT :
[

Vir ~ 0,214 (dm?) 3)

Nhu véy, so véi tinh toan 1y thuyét thi
theé tich khi dong dugc thuc té ciia mang da sai
1éch mot lugng la:

TV @)

Nhan xét:

Thé tich khi dong dugc thuc té cua
mang 16n hon thé tich khi tinh toan 1a 1%,
nghia 12 dong hd c6 sai s do 1a 1%. Noi cach
khéc, mot luwong khi da bi ro ri ma khong duoc
dong trong sudt qua trinh do.

Putng vé phia nha cung cép thi day la
diéu bét loi. Do d6, ta phai tim hiéu nguyén
nhan gay ra sai s6 do ctia dong ho khi dé tim
bién phap khéc phuc cho phi hop.

3. PANH GIA PQ CHINH XAC CUA
PONG HO KHi

Nhu d3 tinh toan, déng hd khi kiéu

mang cé sai sO do 1a +1%. Vay, nguyén nhan
gay ra sai sO do ¢ dau?

V& nguyén tic, cic co cau truyén dong
(bao gdm co cdu bdn khau va hé thong banh
rang) khong gay ra sai s do. Nhu vay, sai s6 ¢
day la do khi ga da bi ro ri qua khe ho gitra van
va bé mat tiép xtic ctia né (Hinh 6). Luong ro ri
cang nhiéu thi sai s6 do cang 16n.

p

Van

Hinh 6. Khe ho giita van va bé mt tiép xiic

Trong dong hé khi, nguyen nhan gay ra
chuyén dong clia mang va cac co ciu bén trong
chinh 13 ap sut khi p. Ap suit p mot mat lam
cho van quay, mot mat no cling gay ap luc 1én
bé mit trén va bé mit dudi cua van. Khi ap suat
p tang, p luc 1én bé mat trén cua van ting, c6
tac dung dé van xudng; nhung dong thoi ap luc
1én bé mat dudi cling ting, c6 xu hudng day
van lén, lam cho lugng khi ro ri cling tang theo.
Vi vay, ta phai khong ché ap suat khi & mot gia
tri ndo d6 dé cho khe ho giira van va mit tiép
xuc bang khong.

Gia sir khe ho giita van va bé mat tiép
xuc 13 z. V& Iy thuyét, ta hoan toan c6 thé tim ra
ap suat toi vu dé khe ho z = 0. Nhung trén thuc
té, do ché tao, bé mat tiép xuc ctia van ludn ton
tai 46 nham bé mat va do phang, nén du ap suit
khi ¢ ti wu thi van con khe ho z. Van dé ¢ day
13 tim ra d6 chinh xac ché tao van (d6 phing va
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do nham bé mat) dé thoa man luu lugng 1o ri
qua khe h¢ d6 1a nho nhat. Luu luong khi 1o ri
duoc xac dinh bdi cong thure [6]:

Q=v.S (5)

Trong do:

— Q 1a Ivu luong khi;

—v 13 van toc dong khi chay qua khe ho z;
— S 1a dién tich chay tuong duong.

Dién tich chay tuong duong duoc tinh
bang [6]:

S=nD.z (6)
Vi D 1a duong kinh cua van.

Van téc dong khi duoc xac dinh dya
vao 4p suat nhu sau. Gia sir c6 dong khi ap suét
p, chdy qua khe hep co6 dién tich 1a F. Ag sut
kpi sau khi di qua khe hep 151,p1 (cac ap suat khi
deu tinh theo gia tri tuyét doi). Luu lugng khi
chay qua khe hep 1a [6]:

k+1

= SR H

Trong do:

-p,vap, ladap suat khi tuyét ddi trude
va sau khe hep;

— F 1a dién tich khe hep;

— 113 hé sé phu thudc vao ban chat cia
dong chay;

—p, lati trong ctia chat 1ong;

— g la gia toc trong truong;

1 C
—klaheso: k =&
N r /CV
— R 14 hang so6 chat khi.

bat p = p, - p,, ta dugc cong thirc xac

dinh vén tdc dong khi chay qua khe hep (tinh
gan dung véi chat khi 1a khong khi) nhu sau:

v =320,/p (8)

Vay luu luong khi ro ri 1a:

Q = 320,/p.nDz 9)

Nhu da tinh toan & trén, dong ho khi co
sai s0 +1%, tuong tng v&i luu lugng khi 1o ri
1a 0,01 m®. Ta co:

320,/p.m.D.z = 0,01
0,01

>z=—
320,/p.mD

(10)

Tuong Gng voi thong sb cua van, ta tinh
duoc:
¢ z~4.10°m =2um (11)

Nhu vy, khe hé giita van va bé mit tiép
xtc la z = 2um da quy dinh d§ phang va do
nham cho phép ctia bé mit van la:

z < [d6 phang] +[R ] (12)

hoac:

z<[d6 phing] + [R ] (13)

4. THAO LUAN VA KET LUAN

Khe hé z duge tinh todn véi chit khi
& day 1a khong khi, vi thé d6 1a phép tinh gan
dung. Voi khe ho z = 2um, cong nghé ché tao &
nudc ta hoan toan cé thé thuc hién duoc, nghia
1a dong ho khi hoan toan co thé san xuat trong
nuoc.

Viéc nghién ctru, tim hiéu thiét ké cua
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déng ho khi kiéu mang, dua trén mo hinh G1.6
c6 y nghia thyc té. Tir nhitng tinh toan dinh
lwong dong hd khi cho phép danh gia do chinh
xac cta ddng ho khi. Nhiing két qua tinh toan
nay cho phép xéc dinh sai s ché tao cia van,
bd phan quan trong ciia dong hd khi, quyét dinh
dd chinh xac cta dung cu do.<*
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DESIGN OF AN INTEGRATED CAM MECHANISMS
WITH REAL-TIME DISPLAY SYSTEM

THIET KE CO CAU CAM TiCH HGP VOI HE THONG HIEN THI THOI GIAN THUC

Nguyen Hoang Giang*, Tong Duc Nang, L.e Hong Chuong
Ha Noi University of Civil Engineering

ABSTRACT

This research proposes an integrated cam system with real-time electronic display. Electronic
devices are used as tools for control and data collection, after which this information is presented on
an electronic screen through a central controller. The data is used to create real-time displacement
graphs of the cam mechanism. This electronic display system visually represents both the nature
and the current status of the cam mechanism, providing support for engineers and researchers in
analyzing and optimizing control mechanisms that utilize this structure. Experimental fabrication
demonstrates that this is a reliable solution for capturing and monitoring the cam mechanism,
leading to efficiency and increased accuracy in the design, machining, and operation of mechanical
systems.

Keywords: Cam mechanism; Display; Control; Sensor; Real-time.
TOM TAT

Nghién civu nay dé xudt mét hé thong cam tich hop véi man hinh dién ti thoi gian thie. Cdc
thiét bi dién tir dwoc sir dung lam cong cu diéu khién va thu thap dir liéu, sau do thong tin nay dwoc
hién thi trén man hinh dién tir thong qua bo diéu khién trung tam. Dit liéu dwoc su dung dé tao biéu
do chuyén vi thoi gian thyc cua co cau cam. Hé théng hién thi dién tir nay thé hién truc quan ca ban
chdt va trang théi hién tai ciia co cau cam, hé tro cac ky sw va nha nghién ciru trong viéc phan tich
va t6i wu héa cac co cdu diéu khién sir dung cau triic nay. Ché tao thir nghiem chitng minh rang,
day la giai phap dang tin cay trong viéc nam bdt va gidm st co cdau cam, dan dén hiéu qud va tang
dé chinh xdc trong thiét ké, gia céng va vin hanh cdc hé thong co khi.

Tir khéa: Co cdu cam; Hién thi; Diéu khién; Cam bién; Thoi gian thue.

1. INTRODUCTION

In the realm of mechanical engineering,
the study of cam (Camshaft) mechanisms
holds significant importance. The use of cams
and camshafts can be traced back to ancient
civilizations, where they were employed in

a variety of devices, including water clocks,
automata, and looms. In modern mechanical
engineering, cam mechanisms are integral
components in numerous applications. These
mechanisms serve as fundamental components
in awide range of applications, from automotive
engines to industrial machinery, where precise
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control of motion is paramount[1]. Forexample,
in automotive engines, cam mechanisms
play a critical role in controlling the opening
and closing of valves in internal combustion
engines, dictating the engine's performance and
efficiency [2, 3]. In manufacturing machinery,
cam-driven machines are used in manufacturing
processes such as metal stamping, textile
weaving, and paper processing, enabling
precise and repeatable motion, thus enhancing
product quality and production efficiency
[4, 5]. In robotics, cam mechanisms control
the movement of robotic arms, grippers, and
other components, facilitating precise and
programmable motion [6]. In aerospace, cam
mechanisms are employed in aircraft landing
gear systems and wing flaps, contributing
to safe and controlled flight operations [7].
Understanding the behavior and performance
of cam mechanisms is essential for optimizing
applications, improving reliability, minimizing
wear and tear, and enhancing efficiency,
especially in precision engineering and control
engineering and automation applications.
Research and development in this field continue
to drive innovation, enabling technological
advancements across various industries.

Recently, the development  of
innovative tools and systems for real-time data
visualization and analysis has become a key area
of interest among researchers and engineers.
Cam mechanisms can be tricky because they
make complex and not-so-straightforward
movements. It's a challenge because these
movements happen quickly and in different
directions. In the past, scientists mainly used
computer models and math to predict how cam
mechanisms would behave [8]. However, these
methodologies possess inherent constraints,
often failing to provide a comprehensive view
of real-world occurrences when factors such as

friction, wear, and various other forces come
into play [9]. Additionally, turning all this
complicated data into clear pictures that make
sense to engineers and researchers is no easy
task. Consequently, the big challenge here is
finding a way to show these complicated cam
movements in real-time and make it easy to
understand for people who work with machines
and mechanical systems [10].

To overcome this challenge, real-time
data acquisition for cam mechanisms have
been developed [11]. Through high-precision
sensors and advanced data capture technology,
real-time displacement data can be obtained
with exceptional accuracy, providing engineers
and researchers with dynamic insights into
cam behavior. The combination of real-time
data acquisition and GUIs empowers users to
comprehend and analyze the complex motion
patterns of cam mechanisms, facilitating
quicker optimization, enhanced reliability,
and informed decision-making in mechanical
engineering applications. Following this
practical approach, this study presents an
application: the design of an integrated cam
system with a real-time display tailored
explicitly for visualizing displacement graphs
within cam mechanisms. This system included
optical sensors and Arduino-based control, to
capture real-time displacement data and present
it graphically on an OLED LCD display.

2. SYSTEM DESIGN
2.1. Mechanical system design

In designing the cam mechanism system,
various models were considered, ranging from
those used in internal combustion engines to
specialized educational models. This study
aims to showcase the efficiency of an electronic
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display system using a versatile mechanical
model with a cylindrical cam and roller
follower. The choice of this model is based on
its practicality for student use, accommodating
various cam movements and presenting results
in different formats. While some universities
have replicated actual cam structures, these
lacked real-time information. The preferred
solution involves integrating an electronic
display system to complement existing models,
allowing for better comparisons and conclusive
observations. Detailed mechanical design
instructions is show in Figure 1.

= 1 |_|’r i
2 i/
Figure 1. Mechanical design of cam system
1 - Engine; 2 - Coupling; 3 - Pillow Block;

4 - Paper Winding Drum; 5 - Sliding Pillow Block;
6 - M20 Threaded Shaft; 7 - Sliding Pillow Block
Frame; 8 - Cam; 9 - Roller; 10 - Slide Shaft; 11 -
Spring; 12 - Lead Screw Transmission;

For the structure of the model, the gear
reduction motor (1) is connected to the cam drive
system through coupling (2). The transmission
shaft is mounted on pillow block (3), driving the
shaft of the lead screw transmission - worm gear
(12). The transmission shaft also engages with
the paper winding drum (4) and simultaneously
drives the rotation of cam (8), pushing roller (9)
to move, exerting force on slide shaft (10).The
slide shaft (10) moves due to being mounted on
sliding pillow block (5) and spring (11). In terms
of the operating principle, motion is transferred
from motor (1) to the lead screw transmission
(12) through coupling (2). This motion is then
transmitted to the drive cam (8), causing roller
(9) to move the slide shaft (10) linearly up
and down between the two pillow blocks (5).
A pointer (13) is attached to the slide shaft
(10) and moves along the scale on the paper
winding drum (4) to mechanically represent
the displacement of the cam profile. The paper
winding drum is designed for comparison and
cross-checking with the electrical display, which
will be designed atop the model later.

2.2. Cam profile

Assume a predefined cam profile with

13 — Pointer displacement dependent on the rotation angle,
as shown in Table 1.
Table 1. Predefined CAM profile
0° 0° | 30° | 60°]90°| 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330°
S(mm) 0 6 |10]14 | 14 14 14 14 14 14 10 6
Near | Go Far Far Come Near

To design the cam profile, Autodesk
Inventor software is used. In the Assembly
environment, select the Disc Cam function
in the Design tab and input the required
setup parameters. In the Motion Function
section, choose the parabolic profile and

enter the displacement values corresponding
to the four phases: Near, Go Far, Far, Come
Near. Switch to the Calculation tab and input
the required calculation parameters. Other
parameters should be left as default settings.
The parameters, the calculation results in the
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software and the profile of cam are presented in
the Table 2 and Figure 2.

Table 2. Parameters of cam profile

Basic radius 12 mm
Cam width 20 mm
Roller radius 20 mm
Roller width 8 mm
Eccentricity 0
Speed 10 rpm
Force on Roller 60 N
A. Weight 1 kg

Figure 2. The profile of cam
2.3. Electronic system design

Angular  velocity and revolution
count are crucial in cam mechanisms, guiding
understanding and control. Real-time display
allows immediate adjustments for stable
operation and swift issue detection, enhancing
overall performance. To showcase these
parameters, the cam system employs a motor
(2) with a speed control unit (1) for power
transmission. An encoder (4) measures rotational
speed, sending signals to the controller board (1),
which calculates and displays the information
on the LCD screen (10).

Another  important  insight s
visualizing the displacement diagram of the
cam mechanism. Visualizing the displacement
diagram is vital for real-time insight into motion,

aiding troubleshooting and optimization. To
represent the displacement diagram of the cam
mechanism in real-time, an optical sensor (7)
is utilized to measure the displacement of the
slide shaft and roller (6) due to cam (5) and
movement. The signal is then transmitted to the
controller board (8) and displayed in real-time
on the OLED screen (9) in the form of a graph.

T 8

N=NF1

B

Figure 3. Block diagram of display system
1 — Speed control unit; 2 — Motor, 3 — Motor shaft;
4 — Encoder; 5 — Cam, 6 — Roller and Slide shaft,
7 — Optimal Sensor; 8,11 — Controller board; 9 —
OLED screen; 10— LCD screen

2.4. Determining the mechanical and

electronic components

With a required mass of 1 kg for the
follower, combined a value of approximately
60 N on roller with the frictional force at the
roller bearings, a motor with a gearbox and
a following parameters is chosen: P, =90W,
n =150rpm. For mechanical display, it
requires drawing multiple graphs on one scroll
of paper. The number of graphs that can be
drawn depends on the transmission ratio of the
worm gear set. To get a compact gear set with
no tooth truncation, the worm gear set with a
transmission ratio of u = 26 is selected.

For electronic components, the
Arduino board is chosen for its user-friendly
nature and cost-effectiveness in electronic
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components. Utilizing the HD44780 driver
and a 16x2 LCD screen module simplifies [12C
communication, reducing wiring complexity.
Signal inputs from the encoder allow the
Arduino board to calculate parameters like
angular speed, angular acceleration, and main
axis revolutions, displayed on the LCD screen.
In order to effectively display the displacement
graph, the IL19486 model of a 3.5-inch OLED
TFT board is preferred over an LCD. The GY-
530 VL53L0X ToF optical sensor captures
operational data, promptly processed by the
Arduino board for real-time display on the
OLED screen. Powered by a 12V electrical
source through an AC-DC power adapter,
additional electronic components can be added
if needed. This combination offers a responsive
GUI, presenting definitive observations
and facilitating intuitive visual analysis and
refinement of cam mechanisms.

2.5. Menufacturing and assembling

Overall, the mechanical system
comprises an engine linked to a worm gear
reducer via a coupling. The worm gear
reducer's output shaft will feature a paper
scroll for drawing, while the gearbox's input
shaft will connect to the camshaft, equipped
with a timing belt drive for the encoder. This
system should be mounted on two vertical
slide bearings on the machine frame, with a
compression spring and ball bearing on the
push rod. The mechanical display, including
paper wind drums and a pointer, is designed to
remain centrally positioned for easy operation
and maintenance. The optical sensor and
OLED screen are directly attached to the
holding jig, while an LCD screen is housed in
a plastic outer box for front-view display and
improved aesthetics. All housing parts and jigs
are manufactured using either mica material or

plastics with 3D printing technologies (Figure 4).

Figure 4. Cam system after manufacturing and
assembly

3. RESULT AND DISCUSSION

When conducting the experimental run
with predefine parameter RPM = 10 (table 1), the
cam display systems produces the result as shown
in Figure 5.

CAN DISPLACEHENT DIAGRAH

Figure 5. Results on Paper winding drum (left) and
OLED screen (right), RPM = 10

Based on the graphical representation,
the cam mechanism demonstrates a profile that
perfectly aligns with the displacement parameters
as designed on software for the cam (Table 1),
consisting of four phases as defined: Extending
Phase; Standoff Phase; Approaching Phase;
Close-in Phase. Moreover, the OLED display
shows that the cycle time is 6 seconds, which
aligns with the setting of 10 RPM, and the lifting
distance around 14mm matches the designed
cam profiles. Both the OLED display and the
mechanical display (paper winding drum) share
the same geometrical profiles; the only difference
is the time interval chosen for display on the
OLED.
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CAM DISPLACENENT DIAGRAM

Figure 6. LCD screen and OLED screen when
setting the RPM to 15

When selecting a different time interval,
such as setting the RPM to 15, it implies that each
cycle lasts 4 seconds, as accurately displayed
on the OLED screen (Figure 6). Notably, when
comparing the information on the LCD screen
to that on the OLED screen, details about the

time per cycle (4 seconds) and the maximum
lift distance (14mm) are aligned and easy to
visualize. While gradually adjusting the RPM,
the graph's shape remains consistent, only the
cycle of the pushing displacement changes.
Therefore, the fundamental parameters of the cam
mechanism, including displacement, velocity,
and acceleration, still adhere to a predetermined
pattern. The experimental results are shown in
Table 3, revealing that the manufacturing error is
less than 1%. For instance, the lift distance is 14.1
mm, compared to the designed profile of 14 mm,
and the displacement velocity is 2.31 mm/s and
3.48 mm/s, compared to the designed profile of
2.33 mm/s and 3.5 mm/s, indicating a successful
manufacturing system.

Table 3. Experimental results of cam parameters:

Angular velocity | Lifting distance Displacement Displacement
(RPM) (mm) velocity (mm/s) | acceleration (mm/s?)
Defined profile 10 14 2,33 0
Results 10 14,1 2,31 0
Defined profile 15 14 3,5 0
Results 15 14.1 3,48 0

When the graph, it shows both repeated
and unrepeated disturbances. Unrepeated
disturbances may result from noise during
digital signal processing, challenging to
eliminate entirely in real-time. Addressing this
involves integrating noise filtering algorithms or
using better equipment. Repeated disturbances
suggest deflection in the cam's geometry,
influenced by manufacturing variations,
friction, wear, and gradual environmental
factors. The graph clearly depicts these
deflections, aiding in easy identification and
adjustment. This visualization enhances
understanding of cam mechanisms, improving
reliability, efficiency, and providing guidance
on system maintenance.

4. CONCLUSION

The implementation of the electronic
display system for the cam mechanism is
a notable success, showcasing seamless
integration. This ensures prompt transmission
of accurate data to the controller board, enabling
an elegant and minimal-delay display on both
the paper drum and OLED screen. The visually
appealing and user-friendly interface enhances
understanding and serves as a valuable GUI
system. However, it's essential to note that, there
may be occasional issues arising from noise
generated by the optical sensor. To address this
challenge, various potential solutions are under
consideration. These include the possibility
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of upgrading to a more advanced optical
sensor or exploring a redesigned mechanical
structure that minimizes the likelihood of
noise interference, thus further enhancing the
system's overall performance. Aside from that,
this display system offers potential benefits in
enhancing complex cam systems by providing
real-time insights for industrial applications,
optimizing  performance, and ensuring
reliability. Its user-friendly interface serves as
an invaluable educational tool, simplifying the
learning process.
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N6 lwe thi cong dua Du 4n Nha may dién Nhon Trach 3 va 4
vé dich dung tién do

hitng ngay nay, trong khong khi moi

‘ \ ‘ ngudi, moi nha tat bat chuan bi cho Tét
co truyén Giap Thin 2024, nhimng can

b, k¥ su, cong nhan LILAMA va LILAMA 10
trén cong truong Nha may dién Nhon Trach 3
va 4 van vui vé, hing say lao dong, chay dua
v6i thoi gian dé dua dy an vé dich dang tién do.

N& luc vuot kho, ting toc trén toan bd cac
hang muc

Dy an Nha may dién Nhon Trach 3 va
4 tai huyén Nhon Trach, tinh Pong Nai 1a dy
an quan trong qudc gia, cong suit 1.500 MW
v6i téng muc dau tu 1,4 ty USD. Pay 1a dy
an nhiét dién st dung nhién liéu khi LNG dau
tién tai Viét Nam. Dy kién khi di vao hoat dong
s& bd sung khoéng 9 ty kWh dién/nam cho hé
thong dién qudc gia va s¢ gop phan thyc hién
cam két phat thai rong vé 0 vao nam 2025 ciia
Thu tudng Chinh phu, tai Hoi nghi lan thir 26
cac bén tham gia Cong udc khung cua Lién hop
qudc vé bién ddi khi hau.

Cac ky suw LILAMA 10 thi cong lap dat mdy phat
dién Nha may Nhiét dién Nhon Trach 4.

Nha may thudéc Quy hoach bién VII
dugc Chinh phu giao cho Tong cong ty Pién
luc Dau khi Viét Nam (PV Power) lam chu dau
tu, Samsung C&T Corperation va Téng Cong
ty Lap may Viét Nam (LILAMA) 1a 2 don vi
lién danh tong thau. Cong ty C6 phan LILAMA
10 1a mot don vi thanh vién cta Tong cong ty
Lap May Viét Nam — CTCP, v6i pham vi cong
viée lap dat trai rong khap cac vi tri mit bang
tai du an.

C6 thé noi, hop dong EPC 1a hop dong
quan trong nhat, quyét dinh co ban su thanh
cong va hiéu qua ctia Dy an. Gia tri hop dong
trén 940 triéu USD (trong d6 ty 1é phan cong
viéc thuc hién trong nudce cao nhét tr trude dén
nay, chiém 39%) gom cac thiét bi nhu: Tua bin
hoi, may phat dién, 16 thu hoi nhiét va hé théng
diéu khién (DCS)...

Du an v6i cong nghé méi va phic tap,
quy mo lén, chua ting co tién 16 tai Viét Nam
khién cho mdi giai doan déu la nhitng budc di
moi, thach thitc méi cho cong tac quan tri du
an khi khong c6 nhiéu sy tham khao, hoc hoi tir
cac du an khac.

Xac dinh tdm quan trong cua dy an,
ngay sau ngay khoi cong xay dung, Lién danh
tong thau, dic biét 1a LILAMA, véi don vi thi
cong chi luc 1a LILAMA 10 d3 t6 chirc thi cong
quyét liét, bam dudi cac mdc tién d6 xay dung
theo hop dong. Nho vao viée ting tdc trén toan
bo cac hang muc, dén nay goi thau dy 4n da gz‘?m
nhu hoan thanh & nhitng hang muc quan trong,
phan nén va moéng da dugc thi cong xong, hoan
thanh l4p dat két cau thép 10 thu hdi nhiét, nha
may tua-bin, Turbine hoi, may phat, may bién
ap.... Ca hai Nha may Di¢n Nhon Trach 3 va
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Nhon Trach 4 déu di dua may phat dién va
turbine khi vao b¢ méng — noi dugc xem la “trai
tim” clia nha may. Dy 1a mot mdc quan trong,
ghi nhdn nhiing nd luc phén dAu cua chu du tu,
cac nha thau va tat ca cac can bo, ki su, cong
nhan LILAMA va LILAMA 10 dang ngay dém
lao dong miét mai trén cong trinh trong diém
qudc gia, nhanh chéng dwa nha may vao van
hanh, gép phan khic phuc tinh trang thiéu dién
hién nay.

To ong glam doc LILAMA 1 0 Nguyen Dinh Tinh
kiém tra lan cudi vi tri tai bé mong truoc khi may
phat duoc nang lén va dwa vao vi tri ld'p dat tai
Nha may Nhiét dién Nhon Trach 4.

Lanh dao Ban dy an danh gia cao vé
trach nhiém cling nhu ké hoach lam viéc cua
lién danh tong thau, trong d6, LILAMA va
LILAMA 10 1a don vi chu luc véi khdi lugng
thi cong 16n, nhiéu hang muc kho, doi hoi yéu
td ky thuat cao nhung da vuot kho, trién khai
thi cong, xay lap dam bao tién do ddi voi toan
du an.

Pim bao an toan, chit lwgng va tién d

Theo ké hoach, Nha may Dién Nhon
Trach 3 s€ phat dién thuong mai vao ngay
15/11/2024, con Nha may Dién Nhon Trach 4
s€ phat dién thuong mai vao ngay 15/5/2025.
Du kién dén truéc Tét am lich Giap Thin 2024,
dy 4n s& dat khoi lugng thi cong udc khoang
80% so v6i hop dong da ky két.

Pé dam bao tién do thi cong xay dung
Nha may, ngoai Lién danh Téng thau, LILAMA
10 dang don toan lyc, huy dong nhan cong, may
moc, thiét bi dé day nhanh viéc thi cong, lap dat
cac hang muc tai khép cac mat béng du an. Cac
k¥ su, cong nhan thuge LILAMA 10 dang ngay
dém trién khai nhiing phén viéc da dugc giao,
qua d6 dam bao an toan, chit lwong va tién do
toan du an. Trén cong truong, cong tac thi cong
héi ha, nhon nh1p, céc cong nhan van lam viéc
xuyén 1¢ dé dua tién d6 duy 4n.

Ky sw va cac cong nhdn co trinh do cao va lanh
nghé cua LILAMA 10 dang can chinh dé dwa may
phat vao vi tri b¢ mong.

Cac to, doi cong trinh thi cong cua
LILAMA 10 ludn doan két, thi dua lao dong
gidi véi nang suét, chat lugng lao dong cao;
dam bao an toan, v¢ sinh lao dong, chét luong
cong trinh; thuc hanh tiét kiém, chéng lang
phi... Ban diéu hanh ting cuong cong tac chi
dao, giam sat chat ché va c6 giai phép kip thoi
khic phuc moi sy ¢6 ki thuat dé dam bao chat
luong; dong vién can by, cong nhan tich cuc
phat huy sang kién, cai tién ky thuat, 4p dung
cac tién bo cong nghé k¥ thuat tién tién vao
thuc tién san xut trén cong truong.

Tong giam déc LILAMA 10 — Nguyén
Dinh Tinh cho biét: “Mgc du ¢6 nhiéu kho
khan, nhung chiing t6i rat coi trong chat lugng
san pham ché tao thiét bi cling nhu chat lugng

thi cong xay lip cc cong trinh. Dic biét, chung &
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to1 luon duy tri tuan thu nghiém ngat quy trinh
quan ly chat luong theo ISO 9001:2000 va 4p
dung tiéu chuédn ASME trong viéc ché tao san
pham co khi”.

Ong Hoang Vin Huynh — K§ su giam
sat lap dat toan bo qua trinh thi cong “trai tim”
nha may (thuoc LILAMA) khing dinh: “Pugc
giao nhi¢m vu gidm sat toan bd qua trinh thi
cong, lép dat cac hé théng nhu: Turbine, may
phat, 16 hoi... cia mot dy an 16n nhu thé nay thi
phai can than, ti mi dén timg chi tiét, phai lam
sao dé viéc thi cong, lép dat dam bao quy dinh,
quy chuén ché tao, thiét ké”.

Anh Vi Phong, mt cong nhan qué
DPodng Nai cho biét, duoc tham gia thi cong Dy
an Nha may Pién Nhon Trach 3 va Nhon Trach
4 1a mot niém vui 16n, boi duoc gop phan stc

luc vao cong trinh ¢6 quy md c6 tam quan trong
qudc gia va phat trién kinh té - xa hoi cua dia
phuong. "Du cudc soéng cua chung t6i co kho
khan nhung anh em van doan két, dong vién
nhau nd lyc hét minh dé cong trinh hoan thanh
tién do dé ra”, anh Phong noi.

Chung kién khong khi khan truong ctia
hang ngan cong nhan, k¥ su trén cong truong
nhitng ngdy gan Tét, ching t6i m&i cam nhan
duoc su vat va, gian nan ma hg dang nd luc vuot
qua. Nhitng cng hién tham ling cua cac can bd
cong nhan vién LILAMA va LILAMA 10 trén
cong truong trong diém nay, thém khing dinh
quyét tim nhanh chong dua nha may vao van
hanh, gop phan dam bao an ninh ning luong
qudc gia. %

HAI HA
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Vuot kho, LILAMA10 tiép tuc khang dinh ban linh,
thuwong hi€u trong nuwéc va quoc té

C 6ng ty C6 phan Lilama 10 (LILAMA 10)
1a don vi thanh vién ctia Tong cong ty
Lap may Viét Nam — CTCP (LILAMA).
Trai qua ndm 2023 v&i rat nhiéu khé khan, thach
thirc, LILAMA 10 tiép tuc khang dinh ban linh,
tién phong ctia mot thuong hiéu hang dau trong
linh vire ché tao, 1ap dat thiét bi va dat duoc két
qua san xuat kinh doanh (SXKD) kha 4n tuong.

C6 thé noéi, ndm 2023 1a ndm hét sirc
kho khin ddi véi cac doanh nghiép, nhét l1a
nhitng doanh nghiép nganh co khi, ché tao nhur
LILAMA10. Nhiéu thach thirc 16n, bat ngd xuét
hién, tac dong x4u, nhiéu mat lam cho chudi
cung ung bi gian doan; vat tu, nguyén liéu cho
san xuat, gia xang dau, chi phi dau vao, van ti,
lam phat tang cao dot bién; su canh tranh khéc
liét trén thi truong xay lap, ché tao co khi giita
cac doanh nghi¢p trong va ngoai nudc, ap luc
tai co cdu ctia nén kinh té. ..

Nhéan dinh day khong chi 1a thach thirc
ma con 1a co hdi cho doanh nghiép, Hoi dong
Quan tr1 (HPQT) Cong ty da c6 dinh hudng va
giai phap dung dan, thyc hién dung va day du
chtrc nang, quyén han theo Diéu 1& va quy dinh
cua phap luat hién hanh. Cac thanh vién HDQT
nghiém tac va trach nhiém trong viéc trao doi,
thao luan, phan bién cc dé xuét chién lugc, ké
hoach kinh doanh va déng gop ¥ kién dbi véi
cac van dé thudc thim quyén, thuc hién t6t vai
tro quan ly va giam sat toan dién cadc mat hoat
dong san xuat kinh doanh (SXKD) cua Cong
ty, dam bao hoat dong ciia Cong ty dugc on
dinh, tuan thu phap luat, trién khai thuc hién
theo dung cac Nghi quyét ctia Dai hoi dong Co
dong va HPQT.

Nghi quyét cia HDQT da dua ra dinh
huéng dung dan, cac giai phap phu hop va kip
thoi dé chi dao thuc hién hoat dong SXKD,
déng thoi dam bao tinh minh bach, tao diéu
kién thuan loi dé c6 dong va cac nha dau tu
cling nhu cac co quan quan 1y ¢ thé thuc hién
t6t duoc chirc nang giam sat, thanh tra kiém
soat, do d6 Cong ty da hoan thanh t6t va vuot
céc chi tiéu ké hoach nam kha an tuong.

Bao cdo két qua hoat dong kinh doanh
niam 2023 ciia Cong ty cho thiy: Doanh thu
ban hang va cung cép dich vu dat 1.048,112 ty
dong, dat 105% ké hoach, ting hon so voi nim
2022; lgi nhuan trude thué 30,023 ty dong, dat
157% ké hoach, ting gan 53% nam 2022; ndp
ngan sach Nha nudc 29,7 ty dong, dat 102,5%
ké hoach, ting gan 180% nam 2022; 13i co ban
trén ¢ phiéu 1a 2.646, vuot 53,7% so v4i nim
2022.

Trong nam 2023 vura qua, LILAMA 10
tiép tuc ghi dau 4n trén nhitng cong trinh trong
diém cua dat nuéc. Trong d6 dang ké 1a Cum
cong trinh kénh ndi song Pay - song Ninh Co
tai Nam Dinh co gia tri 2.300 ty dong dap tmg
tau trong tai 2.000 - 3.000 tin da chinh thirc
dugc mo ludng ngay 25/7, LILAMA 10 1a don
vi thiét ké, ché tao, lap dit, chay thir va hudng
din van hanh toan bo thiét bj cua du an cum
cong trinh thay 16n va quan trong bac nhat khu
vuc phia Bic nudc ta.
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Cdc kj su LILAMA 10 gidm sat, hwéng dan tau
thuyén ra vao khu viee du tau Cum cong trinh kénh

noi soéng Pay - séng Ninh Co.

Hay nhu Dy 4n Nha may dién Nhon
Trach 3 va Nhon Trach 4 tai huyén Nhon Trach,
tinh Pong Nai 14 du an quan trong qudc gia,
cong suit 1.500 MW véi tong murc dau tu 1,4
ty USD. Pay 1a dyu 4n nhiét dién st dung nhién
liéu khi LNG du tién tai Viét Nam. Dy an véi
cong ngh¢ madi va phuce tap, quy moé 16n, chua
tung co tién 18 tai Viét Nam.

La mdt don vi thanh vién cua LILAMA
— mot trong hai tong thadu EPC du an, LILAMA
10 thyc hién pham vi cong viéc lép dat trai rong
khép cac vi tri mat béng tai dy an. Pon vi di to
chtre thi cong quyét liét, bam dudi cac mdc tién
do xay dung theo hop dong, dén nay géi thau
du 4n di gan nhu hoan thanh ¢ nhiing hang
muc quan trong. Ca hai Nha may Dién Nhon
Trach 3 va Nhon Trach 4 déu da dwa may phat
dién va turbine khi vao b& mong.

Dic biét, voi so truong 1a gia cong ché
tao, tO hop va lap dat thiét bj co khi, LILAMA
va LILAMA 10 da mé rdng thi truong sang cac
du 4n ning luong xanh, ché tao to hop cac mo-
dun thiét bi ¢& 16n cho cac nha may san xuat
hydro thong qua hop dong gia cong ché tao véi

cac ban hang qudc t€ dé dan tham gia vao chuoi
cung Ung toan cau.

Thyce hién nhiém vu cia LILAMA giao
cho, LILAMA 10 thuc hién gia cong ché tao,
t6 hop, chay thir va dong goi 02 mo-dun thiét
bi dién phan 20MW cho ddi tac Thyssenkrupp
Nucera, phuc vu cho du 4&n Nha may san xuét
Hydro xanh West Coast, California - Hoa Ky.
Day 1a du 4n c6 yéu cau do chinh x4c cao trong
cong tac ché tao va to hop, dic biét 1a yéu cau
nghiém ngdt trong viéc lam sach va bao quan
thiét bi cling nhu déng goi san pham trude khi
xuit hang.

Véi viéc hoan thanh va ban giao
02 mo-dun thiét bi dién phan cho ddi tac
Thyssenkrupp Nucera dat cht lwong va tién do
d& ra, LILAMA 10 tr& thanh don vi dau tién
ciia Viét Nam gia cong ché tao, to hop thanh
cong mo-dun quan trong cho hé théng nay va
tiép tuc dugc LILAMA giao nhiém vu thuc
hién cong viéc ché tao két cau thép cho Dy an
Hydro xanh NEOM 16n nhét thé gi6i tai A rap
Xé at. Dy an bao gom gia cong ché tao va to
hop 110 M6 dun thiét bi dién phén, voi tong
mirc dau tu 1én t6i hon 8 ty USD, qua d6 gop
phan dua thuong hiéu LILAMA va LILAMA
10 ra thé gidi va dong gop chung vao nén kinh
té Viét Nam trong can can xuét nhap khéu.

O bat ki cong trinh nao, LILAMA 10
déu dam bao 3 tiéu chi “an toan — chat luong —
tién do” tao dung niém tin véi cac chu dau tu.
Day chinh 1 niém ty hdo 16n cta nhitng nguoi
lao dong dang khoac trén minh chiéc 4o xanh
LILAMA 10.%

KHANH NGAN
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