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VE CONG BO CONG TRINH KHOA HQC VA
PANG BAI BAO KHOA HQC TREN TAP CHi CO KHIi VIET NAM

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

Tap chi Co khi Viét Nam 1a co quan béo chi thuc hién ngdn luan - 1y ludn cta Tdng hoi Co khi Viét Nam, dong thoi la tleng
n6i, kénh thong tin chinh théng cua nganh Co khi Viét Nam. Tap chi cung con 14 dién dan nghién ciru khoa hoc cta cdc nha quan
ly- khoa hoc-chuyén gia- nghlen cgu sinh, hoc vién cao hoc, ... trén ca nudc, do d6 da dugc B¢ Khoa hoc va Cong nghé cap ISSN
2615 - 9910 (md s6 chudn quéc té doi voi xudt ban pham nhiéu ky) va Hoi d‘éng Chikc danh Gido sw Nha nieée cong nhdn tinh diém
cong trinh khoa hoc-bai bao khoa hoc.

Tap chi Co khi Viét Nam c6 nhiém vu tuyén truyén, pho blen chu truong chinh sach cua Dang, phap luat cua Nha nudc va
dinh huéng phat trién, hoat dong cua nganh Co khi Viét Nam; cong b cong trinh khoa hoc, két qua nghién ctru va chuyén giao cong
nghe chuyén dé khoa hoc va cong nghé c6 ham luong khoa hoc va gia tri thuc tlen cao cta nha quan ly-khoa hoc-chuyén gia, 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 la noi
cong bo nhitng phat minh, sang ché, két qua, thanh tich, dién hinh tién tién trong hoat dong nghién ctru khoa hoc, quan ly, dao tao va
san xuat, kinh doanh linh vuc Co khi ¢ trong va ngoai nudc t6i dong dao ban doc.

2. Viée cong bd cong trinh khoa hoc/ 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 nhan cong b cong trinh khoa hoc/ dang bai bao khoa hoc trong nganh Co khi va lién quan dén linh
vuc Co khi cua nha quan ly-khoa hoc- chuyen gia-nghién ctru clru sinh, hoc vién cao hoc.,... trén Tap chi Co khi Viét Nam (ban in g1ay)
gom: 'Co khi Ché tao may, *Co khz Quéc phong, *Co khi Gigo thang, ‘Co khi Nong- lam nghzep ’Co khi Xay dung Co khi Thity san,
"Co khi Pia chat, *Co khi Hoa chat, *Co khi Bdo quan ché bién nong lam thiry san, "’Co khi Béng cor dot trong, "'Co khi O 16 - May kéo,
2Co khi May thiy khi, *Co khi Céng nghé nhiét lanh, '*Co khi mdy nang lwong, *Co khi Céng nghé dét, "°Co khi Cong nghé cat may,
"Co khi Co-dién tir, *Co khi Ky thudt hé thong cong nghiép, *Co khi dao tao nguon nhdn luc va nghién ciru 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 bdo khoa hoc khi dugc diang trén Tap chi Co khi Viét Nam phai
dam bao cac yéu cau, nhu sau:

3.1. Yéu ﬂcﬁu chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phai la két qua nghién ctru 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 ghl chu vé chire danh khoa hoc, hoc ham, hoc vi, tén co quan cong tac, emall)

3. Tom tét bai bao bang tiéng Viét va tiéng Anh khong qua 350 tir (bao gom co tur khoa tiéng Viét va tiéng Anh, dbi véi 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 (c6 thé tach thanh 2 phan riéng biét: Két qua, Thao luén).

7. Két luan.

8. Tai liéu tham khao (trich dn 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 18 trai pha1 moi bén: 3 cm, cdn 1& trén dudi: 2,5 cm, ché do 1&: “Justlﬁed” Dung luorng moi
bai bao khoang 1.600-2.500 tur. Cac do thi, hinh va anh can trinh bay rd rang.

C4c thuat ngit khoa hoc néu chua duoc Viét hoa thi uu tién dung nguyén ban tiéng Anh. Cac ky hidu viét tt cdn phai giai
thich khi xudt hién Ian dau.

Thu ty bang va hinh dugc danh s theo trinh tu trong bai, khéng danh theo thir tw d& muc. Khong duge viét tit cac tidu muc,
tén bang, hinh v&. Tén bang dugc ghi bén trén bang, tén hinh vé duoc ghi bén dudi hinh. Cha thlch in nghleng

Chi co nhlrng tai liéu duoc trich dan thyug sy trong ndi dung bai Vlet méi dua vao phan tai liéu tham khao. Tai liéu tham
khao dugc sap xép theo thu tur trich dan (ta1 liéu tiéng nudc ng0a1 dugc sap xep theo ho cuta tac gla tai liéu tleng Viét sap xep theo
tén tac gid) va theo trinh tu: tén tac gid, nam xudt ban trong ngoac don (. ); tén sdch, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bao, tén tap ch1 tap, s6 (461 v6i bai bao), trang dau va trang cudi cua tai heu D4i voi nhimg tai liéu khong c6 tac gia thi
xép theo chit cai cta tir dau tién cta co quan ban hanh tai li¢u. Trong ban thao, & nhimg ndi dung tac gia da tham khao hodc sir dung
ket qua nghién clru tir cdc tai liu khoa hoc khac, can danh dau bang so6 (dat trong dau [...]) - 1a s6 thur ty cua tai liéu xép trong danh
muc cac tai liéu tham khao. Tai li¢u tham khao can ghi theo ngdn ngir goc, khong phién am, khong dich.

3.3. Giri hodic ndp bai: Ban thao gdm 2 ban in va 1 ban dién tur. Khi dang ki ndp bai, cac tac gia co thé dé xuét 2 phan bién. Viéc
chon cac phan bién chuyén mén phu hop thude quyén cua Hoi ddng Bién tap Tap chi Co khi Viét Nam.

3.4. Phin bién: Sau khi nhan bai viét giri dang ding véi Thé thiic quy dinh ctia Tap chi Co khi Viét Nam, Hoi dong Bién tap s& gii
bai viet cho cac phan bién.

Nhiing bai viét duoc chép nhan dang, cac tac gia s€ nhan dugc thu phan hdi ciia Hoi ddng Bién tap vai thoi gian stra chita
duoc yéu cau tuy theo chat lugng cua bai viét. Ban stra chita lan cuoi cia tac gia s€ duogc coi 1a ban goc.

Ban thdo c6 thé ndp truc ti€p hodc guri qua E-mail cua Tap chi. | . .

Quy tac gid muon bict thém thong tin, xin vui long lién hé véi TOA SOAN TAP CHI CO KHI VIET NAM

Dia chi: S 4 Pham Vin ang (trong Vién Nghién ctru Co khi), Mai Dich, Cau Giéy, Ha Noi
Dién thoai: (024) 37 920 650 - 0985 696 263 / 0982 254 465
Email: Tcckvn.bbkh@gmail.com * Website: cokhivietham.vn / tapchicokhi.com.vn
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PHO TONG BIEN TAP
PANG VAN LONG

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

GS,TS. PINH VAN CHIEN « Thiét ké robot tao xung lwc dé day vat di chuyén vao cac toa dd dinh trwéc
GS,TSKH. PHAM VAN LANG ++ Nghién ctru thiét ké va ché tao may cét plasma sir dung cong nghé CNC
GS,TS. CHU VAN PAT «» Mo phdng phan bé nhiét do cia khudn phun ép nhya

PGS,TS. TRAN VINH HUNG
PGS, TS. PAO QUANG KE
PGS, TS. NGUYEN VAN BAY
PGS,TS. PAO DUY TRUNG S$6 323, thang 12 nim 2024
PGS,TS. LE THU QUY
PGS,TS. BUI TRUNG THANH
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Tap chi Co khi Viét Nam phit hanh ngay 25 thang 12 nam 2024

TOA SOAN TAP CHI CO KHI VIET NAM
Sb 4 Pham Vin Bdng (trong Vién Nghién ctru Co khi), P. Mai Dich, Cau Gidy, Ha Noi

GS,TS. NGUYEN HU'U LOC Dién thoai: (024) 3792 0650  Hotline: 0985 696 263 - 0982 254 465
PGS, TS. DUONG VAN TAI Email: tcckvietnam@gmail.com
TS. PHAN PANG PHONG Website: cokhivietnam.vn / tapchicokhi.com.vn
. * %k %
TS. TANGOQC HAI Gidy phép hoat dong Tap chi in va Tap chi Pi¢n tir ciia By Thong tin va Truyén théng
PGS,TS. TRAN NGQC HIEN S6 378/GP-BTTTT, ngay 22 thang 6 ndm 2021

PGS,TS. TRUONG HOANH SON

. R Vin ban chép thudn ting trang s6 1837/CBC-QLBC ngay 17 thang 12 ndm 2024 ctia Cuc Béo chi,
TS. HO TRAN ANH NGOC

B0 Thong tin va Truyén thong, dé xuat ban s 323 thang 12 nam 2024

Vin phong dai dién:

1. Tai TP. Ho Chi Minh: 2. Tai tinh Quéing Ninh: 3. Tai Thai Nguyén:
B B - _ - PGS,TS. Bui Trung Thanh - TS. Hoang M.inh Thuin - GS,TS. Vii Ngoc Pi
THIET KE MY THUAT Phong T4.0, Nh T, Truomg Dai hoc Cong nghiép  Truong Cao ding Cong nghiép va Xay dung, S6234 Phit X4, TP. Théi Nguyén, tinh Thai Nguyén
' TP. Ho Chi Minh Lién Phuong, Phuong Dong, Udng Bi, Quang Ninh ~ Dién thoai: 0974 905 578
A S6 12 Nguyén Van Bao, phuong 4, quan Go Vap,  Dién thoai: 0904 116 189 Email: vungocpi@tnut.edu.vn
NGAN GIANG TP. Ho Chi Minh Email: minhthuan.teckvn@gmail.com

Dién 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

- 150 trang }LTé?_li_&dIi{'i’é?“g:

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

- Gid ban 60.000 d6ng/quyén Tap chi Email: daidientcck@gmail.com
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1. TS. Pham Viin Tién: Phuong phap nang cao kha ning lgi dung dién 4p mot chidu cho nghich luu ngudn ap
18N PRUONE AN QUM SAL.......eeeeeeeeeeeeeeeeee e eee e eeees s e e e ees s e s es s eneen
2. Tran Thé Anh, Lé Thwong Hién, Lai Niing Vii: Thiét ké robot tao xung lyc dé day vat di chuyén vao
For Lo o T e (oI a 1141 4 I8 D 0 (o RS
3. Luong Van Toi, Huynh Cong Lon: Factorial design experiment using Taguchi method approach in passion
fruit cutting SIHCING MACKINEG. .....c.iiiiiiiiie ettt et a ettt e et eneesaeeneesneas
4. Lé Pirc Hanh, Bui Hoang Long, Nguyén Hoang Minh, L& Pirc Pao: Ung dung thi gidc may tinh cho tay
méy nhan dang va gip vat cu thé trong hdn hop rac thai trén bang chuy@n..............cco.covvrveeeveeeeeeeeeeeeeeeeens
5. Pham Tuén Pat: Mot mang noron ting cudng mirc tuong phan ca anh sé....
6. Phan Pinh Kiét, Nguyén Thé Bao: Nghién ctru, thiét ké hé thng tu dong tit may lanh trong truong hop
khong c6 ngudi trong Khong @Ian Gt NOB..............o.eveveeeeeeeeeee oo ee e e e
7. P Duy Ha: Ung dung CFD nghién ctru dong khi qua bd turbine ciia dong co Xang ting a..............coevuev.e.
8. Pham Thé Hung, Tran Cong Thirc, Nguyén Ngoc Hién, Nguyén Trung Kién, Pham Sy Lién: Xe dién,
0 10 dieN VA Vi thE trONG tUONE LA1.........c..eveeveeeeoeeeeeeeeee oo
9. Vii Vin Khoa, Vii Trung Tuyén*, Pinh Viét Hai: Thyc trang va giai phap phat trién nganh ché tao thiét
bi phuc vu nganh cong nghiép nang lugng tai tao cho khu vyc ven bién, hai dao Viét Nam dén nim 2030, tim
RN AEN NAM 2045......oooooeeee e
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11. Tran Céng Thirc, Ta Thi Yén, Nguyén Vin Ngan, Téng Thi Lan: Nghién ctru thiét ké va ché tao may
cit plasma st dung CONE NENE CNC.........eeeeeeeeeeeeeee e ee e
12. ThS. Nguyén Pire Trung: Xay dung giai phap chan doan 6 t6 trén da nén ting bang may tinh con Orange
PL3B et h ettt a ettt s ekttt
13. ThS. Nguyén Thanh Hai: Nghién ctru danh gia chat luong ctia mot s6 loai vai thong dung cho may mic
trén PhTONE dIEN GO MEIM T........ooooveoeeeeeeeeeee oo
14. Ng6 Xuin Quang, Nguyén Quy Ngoc: Nghién ctru tng dung phan mém Solidworks trong thiét ké nguoc
CANN tUIDINE thULY GIEMN.......iiviiiieiieiieie ettt et e et e s se e b e s seensesseesseesaenseessenseessenseessenseenes
15. Hoang Thi Trang: Nghién ctru 4nh huéng ciia mon dao dén luc cat khi tién thép 9XC qua toi bang dao gin
MANN PCBN ...ttt ettt ettt s sttt ettt ea et b e ebe bt e b see b b ae
16. Tran Nguyén Lan, Nguyén Thu Thity: Phén tich tong quan vé cau tric vai va cic phuong phap dét trong

17. ThS. Nguyén Gia Phong: Nghién ciru danh gia chat lugng ciia mot s loai vai thong dung cho may mic
trén phuong di€n d0 Mt ROT NUGC. ......oouiiiiiiee ettt ettt e e e e enes
18. Nguyén Thi Hoa: Nghién ctru anh huong cua ciu trac dét dén tinh chat co 1y ctia Vai.......o.cooovvevveeveeenenn..
19. ThS. Ping Thi Ly: Nghién ciru danh gia chat luong ciia mot sb loai vai thong dung cho may mic trén
Phuong dién A thOANG Ki.........ccviiiieiiiieiie ettt ettt esae e e e sbeessesseensessaessenseens
20. Trwong Vin Thanh, Nguyén Viét Tuin Anh, Tran Chi Bio, Pham Son Minh: M6 phong phan b nhiét
d0 ctia Khudn phun €D NIWA........eoiieiee ettt ettt et se et ae et bt et ee et ne e
21. ThS. P8 Thi Tuyét Lan: Nghién ctru danh gia chit luong ciia mot s loai vai thong dung cho may mic trén
PhUONE dIBN A0 TUYEN NIIGE .....ovoeoeeeeeeeeee et
22. Nguyén Thi Hoa: Nghién ciru dic tinh co hoc va ty s6 Poisson ctia sgi auxetic ¢6 cau tric 16i/bén.............
23. L& Viét Phi, Cao Pham Dirc Hiéu, Vii Pirc Hoan, Biii Vin Hiéu, Trin Minh Thé Uyén: Phuong phap
xac dinh bé cuc cho khuon ép nhyra nhidu 10N KNUON. ........o..ovviveeeeeeeeeeeeeeeeeee e
24. Vu Duc Binh, Luu Anh Tung: Determining best dressing parameters for internal grinding SKD11 tool
steel USING tOPSIS METNOM ....vieiieiiiiiciiecic ettt ettt et e et e b e s st e saeestesseessesseensesssenseessenseessenseenes
25. L& Anh Vii, Vii Pinh Thing, Nguyén Ngoc Duy, Nguyén V4 Thanh Céong, Lé B4 Tan: Nghién ctru tmg
dung WAAM trong ché t20 MAU KIEM tra A0 DEN UOIL. ...ttt e et eeneeeae
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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 323, THANG 12 NAM 2024
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UU - TRAO DO

PHUONG PHAP NANG CAO KHA NANG LOI DUNG DIEN AP
MOT CHIEU CHO NGHICH LU'U NGUON AP TREN PHUONG TIEN
DUONG SAT

AN ALGORITHM TO ENHANCE DC VOLTAGE UTILIZATION CAPABILITY FOR
VOLTAGE SOURCE INVERTER IN RAILWAY VEHICLES

TS. Pham Vin Tién
Khoa Co khi, Truong Pai hoc Giao thong Van tai

TOM TAT

Nghich luu trong hé thong truyén déng phwong tién dwong sdt thuong sir dung ky thudt qud
diéu ché véc-to khong gian nham ndng cao khd nang loi dung dién dp mét chiéu, tiv 36 mé réng
pham vi lam viéc ciia dong co dién kéo. Bai bdo nghién ciru kjj thudt qua diéu ché véc-to khéng gian
hai ché dg da trén nguyén 1y xép chong giita cic quy dao gidi han. Uu diém ciia ky thudt nay la
kha nang diéu khién tuyén tinh trong ving qud diéu ché nén ham leong séng hai trong dién dp xoay
chiéu dau ra thdp, ngodi ra do thudt todn diéu khién don gian nén dé dang thuc hién sé héa. Phén
tich 1y thuyét va két qua mé phong da danh gia dwoc tinh chinh xdc va hiéu qua cia ky thudt qud
diéu ché. Két qua ciia nghién ciru nay chi ra rang, ki thudt qua diéu ché nay la mot lua chon hiéu
quda khi dp dung vao diéu khién nghich luu trong hé théng truyén déng phwong tién dwong sdt.

Tir khéa: Qud diéu ché; Piéu ché véc-to khong gian; Nghich heu nguon dp hai mirc; Phwong
tién dwong sdt.

ABSTRACT

Space vector overmodulation technique is often used for source voltage interver in railway
vehicle drive system to enhance DC voltage utilization capability, which leads to expand the operating
range of traction motor. The paper does a research on two — mode space vector overmodulation
technique basing on superposition principle between limit trajectories. The advantage of this
technique is linear control capability in overmodulation region. As a result, the harmonic content
in AC voltage of the output is low. Besides, thanks to simple control algorithms, digitalization
is easily done. The accuracy and efficiency of overmodulation technique are demonstrated by
both theoretical analysis and simulation results. The research results in this paper show that
overmodulation technique is an effective choice when applied in controlling source voltage interver
in railway vehicle drive system.

Keywords: Overmodulation; Space vector pulse width modulation;, Two-level voltage
source inverter, Railway vehicle. &
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NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Nghich Iuu trong hé thdng truyén dong
dién trén phuong tién dudng st thuong st dung
két hop nhiéu mé hinh diéu ché véc-to khong
gian (space vector pulse width modulation —
SVPWM) trong toan bd pham vi lam viéc [1-
3]. Trong d6, md hinh quéa diéu ché SVPWM
c6 vai tro két ndi giita moé hinh SVPWM tuyén
tinh va mo hinh sau xung. Cac nghién ctru vé
ky thuat qua diéu ché SVPWM dbi voi nghich
lwu ngudn ap rat da dang, mirc do phtc tap hay
hiéu qua didu ché ciing khac nhau [4]. O Viét
Nam, cac nghién ctru vé k¥ thuat quéa diéu ché
SVPWM con it, dic biét 12 hau nhu chua duge
dé cap t6i trong linh vuc giao thong duong sit.

K¥ thuat qua diéu ché SVPWM hai ché
do dua trén nguyén ly xép chdng giita cac quy
dao g101 han c6 uu diém 13 kha nang diéu khién
tuyén tinh trong ving qué diéu ché, nén ham
lwong song hai trong dién 4p xoay chiéu dau ra
thip, ngoai ra do thuat toan diéu khién don gian
nén dé dang thyc hién s6 hoa [4, 5].

2. KY THUAT PIEU CHE VA QUA PIEU
CHE VEC-TO KHONG GIAN

2.1. Khai quat kj thuit SVPWM

So d6 mach dién nghich luu cép dién
cho dong co dién kéo xoay chiéu ba pha dugc
mo ta nhu hinh 1, vi tri cua cac véc-to dién ap
duogc tao ra trong h¢ toa do cd dinh o - B nhu thé
hién ¢ hinh 2.

- - )

’ /M
- - )
7, 7, 7,

Hinh 1. So d6 mach dién nghich luu — dong co.

Hinh 2. Véc-to khong gian dién ap.

Trong mdi chu ky diéu ché T, véc-to
dién ap dat U_ s€ dugc téng hop tir hai véc-to
bién phai U| Va véc-to bién trai U, v6i thoi gian
T,, T, theo to hop tuyén tinh nhu cong thie (1),
va th(n gian con lai T, thyc hién véc-to khong.
V6iT,T,vaT, duqc tinh theo céc cong thuc

(2), (3) va(4).

U T=UT+U[T, (1)

T =£stin(£—t9j 2)
V4 3

T =&stin0 3)
T

I,=T-(L+T) (T,=0) 4

Trong do, 0 1a goc kep gilra véc-to dat
va véc-to bi€n phai; m 1a hé so di¢u ché va dugc
tinh theo cong thuc (5).

U U
= ] _ ref (5)

U (2U,. /%)

Im_six-step

Vi |U | la bién do cua véc-to dat;

Im sixestep la bién do cua song diéu hoa co ban

khi nghich luu 1am viéc & ché do six-step (ché
do sau xung).
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2.2. Ky thuit qua diéu ché SVPWM dua
trén nguyén ly xép chong

2.2.1. Qud diéu ché SVPWM ving I

Do tinh d6i ximg nén chi can xem xét
trong mdt phan ving khong gian 1. Qua diéu
ché ving I twong tng véi hé s6 diéu ché 0.907
< m < 0.952. Nhu trén hinh 3(a) thé hién, trong
do6 quy dao cua vec-to dign ap dat U 1a cung
tron nét dat manh, quy dao cua véc-to dién ap
dat higu chinh U, 12 phan duong nét lién dam,
hai véc-to nay khac nhau vé bién d¢ nhung co
cung goc pha.

AB

L0 e

(b)
Hinh 3. Quy dao véc-to dién dp dat trong vung qua
diéu ché: a) vimg I; b) ving II.

Dinh nghia h¢ sb hiéu chinh k| la:

_ m—0.907
" 0.952-0.907

Trong d6, khi quy dao cua véc-to dién
ap dat hicu chir}h U, la vong tron ndi tiép voi
hi‘nh luc giac déu thik =0, vala hinh luc giac
déu thj k, = 1. Tt hinh 3(a) cho thay, vong tron
ndi tiép voi hinh luc giac déu tuong ung voi
quy dao cua véc-to U

O<k <)  (6)

ref I-sin”

U )
Ureifflfsin = \/% 6/9 (7)
Hinh luc gidc déu tuong ung véi quy
dao cua véc-to U

ref I-hex’

U )

U . — de ejg
ref _I—hex 8
\/gcos(Z—Hj ®)

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 323, thang 12 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

Dya vao nguyén ly xep chdng, U,
duoc tao thanh boi hai thanh phan, mot 1a U,
sin v6i hé s (1- k D phan khac 1a U voi hc
so k..

f 1

ref I-hex

ref I (1 k )Urefl sin k Uref_l-hex (9)

Thoi gian tac dong T, T, cua céc véc-
to bién va T cta véc-to khong dugc tinh nhu
cong thuc (2), (3), (4). Tuy nhién, trong cong
thire (5) can thay | Uref| bang | U

ref | | *

2.2.2. Qud diéu ché SVPWM viing I1

Qua diéu ché vung II twong tng v4i hé
s6 diéu ché 0.952 <m < 1. Quy dao clia véc-to
dién ap dat U_ va quy dao cua véc-to dign ap
dat hiéu chlnh U o DU tren hinh 3(b) thé hién,
hai véc-to nay khac nhau vé ca bién do va goc
pha. Dinh nghia hé s6 hiéu chinh k, la:

_m=0.952
27120952

Trong d6, khi quy dao cia véc-to dién
ap dat hiéu chinh U_  1a hinh luc gidc déu thi
k, = 0, va trung v6i cdc véc-to bién (cac dir}h
cﬁa} hinh 11_17c giac) thi 1§2 = 1. Trong vung diéu
ché nay, dé bu cho phan dién &p dat ky vong
U, ma thuc té khong the dap tng thi dién ap
dat hi€u chinh U, 1 can phai dung lai tai cac

dinh cuda hinh luc gidc mdt khoang thoi gian.

(O=k,=1) (10)

Céc dinh cua hinh Iyc giac déu twong
ung voi quy dao cua véc-to U

ref Il-six”

%Udceﬂ ose<g
Ureffl[—six: 2 3 (11)
—Udcej3, T<o<Z

Vi tri ciia quy dao véc-to dién ap dat hi¢u
chinh U ;. nam gitta hai quy daocua U . . va

ref II-six
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Uref Lhew dura vao nguyén ly xép chdng, lac nay
oy duoc hinh thanh boi hai thanh phan, mot
la U, . hex v6ihé sb (1-k ) phan khac 1a U

v6i hé so k..

ref II-six

ref i (1 k )Urefl hex + k Urefl -six (12)

Trong qué diéu ché vung I1, do quy dao
ctia véc-to ap dit hiéu chinh van duogc gi61 han
boi hinh luc gide, nén khi tinh toan cac thoi gian
tac dong van sir dung cac cong thuc (2), (3),
(4). Tuy nhién, lac nay su dung dién ap dat hi¢u
chinh U, , thay thé U, va goc kep hi¢u chinh
vy thay the 9 Trong do goc kep hiéu chinh y 1a
goc hop boi vée-to dat hiéu chinh U, va véc-
to bién phai.

3. KET QUA MO PHONG

Bai bao sir dung mo hinh diéu ché phan
doan két hop trong toan b dai tan sb lam viéc
nhu hinh 4 [1], dién 4p mot chidu dau vao cia
nghich lvula U, =750 V.

Tén sb van din

Biéu ché
Diéu ché SVPWM  Diéu ché sau
SYPWM dj b dong bn Xung
M =059 :m“m—ﬂ 9[]3"| [ |
e
247
Py SR
%6823 W l_l:'ll__ qu:]
| dicu ché
500 |
|
|
|
” | |
’ Lo+ .

== | 1 Tén s6 song co ban f;
4545 A0 T7 o

Hinh 4. M6 hinh diéu ché phéan doan két hop
SVPWM trong toan ddi tan so.

Tir hinh 5 cho théy, trong vung qua diéu
ché do ap dung ky thuat qua diéu ché nén khi
hé sb diéu ché tang 1én thi trén dd thi song dién
ap sb luong xung it di va dg rdng cua cac xung
cling tang 1én, ket qua la dién ap tang 1én, cai
thién rat tot sai sd giira bién do dién ap séng
co ban thuc t& v6i dién 4p dat ky vong. Ngoai
ra, khi hé s6 diéu ché m = 1 nghich luu chuyén
sang ché do sau xung, didu nay phu hop véi
phan tich 1y thuyét.

200
500
400
100
Q
-2
-4
-600

n (W

200 00
500 | 500
400 400

~ 200} o 200

- -

" Q - Q
-y -200
-400 -400
-600 -600
-500 . -300

1508 191 ]9]51“]‘?1 1y 153 1905 191 ]‘?]E“

Fppdamental {T1Hz) = 7649 | THI= 455450

JFundaments] (75Hz) = 53 , THD= 33996

-5

I]'E'l 1518 193 15908 181 ]91511 18 192% 153
£l

Fyndamental (T7Hz) = §268 , THI= 310060

)

50

=

&0

]

40

b
p=3

I

Mag [ Mool Frndmmertal)
Ing [ Mool Frndmmertial)

(=]

L=

III'III:;'-IIII'I'IIIII

-2 - I -

e
=

Mag [ Mool Frndmmertal)

a m k] ":I a 12
Harmonic asdar

b) m =0.936, U,=774.1

Harmonic o

o)m=0.975 U, = 8063

L=

3 40 a

(=]

19 n k] 440 50
Harmonic asdar

dm=1U, =827

Hinh 5. Két qua mé phong ky thudt qud diéu ché SVPWM véi cdc gid tri m khéc nhau.
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4. KET LUAN

Trong nghién ctru nay, trudce tién di trinh
bay khai quat ky thuat didu ché SVPWM, mb
ta k¥ thuat qua diéu ché SVPWM hai ché do
dwa trén nguyén 1y xép chong gitta cac quy dao
giéi han. Sau dé, tac gia tién hanh mo phong
trén phan mém Matlab/Simulink véi cac thong
s6 12 mo hinh diéu ché phan doan két hop khi
ap dung ky thuat SVPWM vao nghich luu h¢
thong truyén dong dién trén phuong tién giao
thong dudng sit. Két qua mo phong da thé hién
tinh chinh xac va kha thi cta k¥ thuat qua diéu
ché SVPWM duogc dé cap.

Loi cidm on:
Nghién ctru nay duoc tai trg boi Truong
Dai hoc Giao thong Van tai trong d€ tai ma so

T2024-CK-014. <

Ngay nhén bai: 17/10/2024
Ngay phan bién: 19/11/2024
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THIET KE ROBOT TAO XUNG LUC BE PAY VAT DI CHUYEN VAO
CAC TOA PO PINH TRUOC

DESIGNING ROBOT TO CREATE IMPULSE TO PUSH MOVING OBJECTS INTO
PREDEFINED COORDINATES

Tran Thé Anh', Lé Thwong Hién?, Lai Ning Vii®
'Trudng Pai hoc Cong nghé Pong A
*Truong Pai hoc Pién luc
’Truong Pai hoc Hoa Binh

TOM TAT

Cdc nha san xudt dang liwa chon nghién ciru chuyén sau vé robot véi cdc tinh nang da dang.
Nghién ciru vé robot tao xung lyc dé ddy vat di chuyén dén cdc toa d dinh truée, cho phép dat cac
vt thé va chi tiét vao vi tri xac dinh trong ddy chuyén san xudt hodc cac cum may. Két qua nghién
cibu nay gilp tao ra cdc thudt todn toi wu va két cau dién hinh cho logi robot ddc trung, c¢é kha ning
thay doi toa do dinh trude khi dwa vit vao.

Tw khoa: Robot; Xung luc; Toa do.
ABSTRACT

Manufacturers are opting for in-depth research on robots with various features. The
research on impulse-generating robots, which push objects to predetermined coordinates, allows
for the placement of objects and components into specified positions in production lines or machine
clusters. This research outcome helps create optimal algorithms and typical structures for specific
types of robots, which can change predetermined coordinates when placing objects.

Keywords: Robotics, Impulse; Coordinate.

1. MO PAU

Nghién ctu vé robot tao xung luc dé
day vat vao mot vi tri cu thé 1a mot linh vuc
dang phét trién nhanh chéng trong linh vuc
robot hoc. Y tudng co ban 1a thiét ké va ché tao
mot robot c6 kha nang tao ra mdt luc tac dong
manh trong thoi gian ngin (xung lyc) 1én mot
vat thé dé déy n6 dén mot vi tri mong mudn.
Pay 1a linh vuc day tiém niang v6i nhiéu tng
dung thyc té. Viéc tiép tuc nghién ctru va phat

trién cong nghé nay sé& giup chung ta tao ra cac
robot thong minh hon, hi€u qua hon va an toan
hon [1, 2]. Viéc phat trién cac thuat toan dé diéu
khién robot thuc hién xung luc v6i do chinh xac
cao, dic biét trong cac tac vu yéu cau do tinh vi
cao ciing nhu ap dung cac k¥ thuat hoc may dé
robot c6 kha nang tu hoc va thich ing véi cac
tinh huéng khéc nhau, cai thién hiéu suit lam
viéc, ddng thoi cho phép ding thuat toan t6i uu
dé tim ra cac thong sé diéu khién tét nhat cho
tirng nhiém vu cy thé [2, 3].
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2. THIET KE MO HINH
2.1. Thiét ké chung

Hé théng banh xe duoc dan dong boi 4
dong co dién DC giam tbc thong qua mach didu
khién. Dé thiét bi tranh duoc vat can khi chuyén
can ¢ cac cam bién hong ngoai, bd phan nay
¢6 nhiém vu nhan biét vat can, n6 co chic nang
gidng nhu d6i mét ctia con ngudi gitip cho thiét
bi ¢6 thé xac dinh duoc dudng di, dua tin hiéu
dién twong ing vé mach diéu khién. Mach diéu
khién c6 nhiém vu thu nhan thong tin phan hoi
tir bo phan cam bién, tir 6 diéu khién toc do
va chiéu quay ciia bon dong co dién mot chiéu.
Ngoai ra, dé di dtng duong thiét lap sin, AGV
c6 mot hé thong do line duoc gin phia dudi
than dam nhiém nhiém vu nay.

P 0]

Hinh 1. So do truyén dong

Hinh 2. Thiét ké trén Solidworks

Thiét bi c6 nhiém vu 13 van Chuyén
hang hoéa trong nha kho, di chuyén dén toa do
¢ sin va day hang vao vi tri d6, nén can c6
kich thuéc pham vi vira phai.
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- Chiéu dai tir 1300 mm;
- Chiéu rong: 740 mm;
- Chiéu cao thiét bi: 580 mm.

Khung robot da duoc thiét ké mo phong
3D bang phan mém Solidworks (Hinh 2). Dua
vao mé hinh 3D d4 thiét ké trén, nhom lwa chon
va mua vat liéu bang khung nhom 30x30 mm
dé hoan thanh khung robot nhu y tuong dit ra.

2.2. Thuit toan diéu khién robot

Robot tu dong thuc hién cac nhi€ém vu
dich chuyén hodc cac thao tac. Cac hoat dong
cua robot thuong duoc 1ap trinh, viéc thyc hién
cac nhi¢ém vu thuong lam thay ddi mot phén
hodc toan bd vi tri cua robot trong khong gian.
Qua trinh diéu khién phai dam bao bo diéu
khién s& thuc hién diéu khién chuyén dong
cac khop theo quy dao, sao cho quy dao robot
chuyén dong luén bam véi quy dao da dit (hinh
3).

Nhiém vu dét ra doi véi h¢ thong dieu
khién:

- Hoan thanh xay dung h¢ thong diéu
khién cho robot tao xung lyc day vat dén toa do
dinh san;

- Thyc hién mo phong chuyén dong;

- Kiém tra tinh on dinh cua hé thng
diéu khién;

- Thiét ké mach dién cho hé thong diéu
khién;

- Lap trinh diéu khién robot;

- Lap trinh md phong mot s6 dang

chuyén dong co ban.
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Quy dao
chuyén dong

Quy dao dat

Bo dieu Khau thao
khi€n tac

Hinh 3. Nguyén 1y diéu khién kin robot
So d6 két ndi toan hé thong trén hinh 4.

Tir tin hiéu didu khién: Nguoi diéu
khién quan sat robot, bat cong tic hoat dong
cia hé thdng robot gip hang, thuc hién cap
phoi vao cac vi tri. Tin hiéu diéu khién dong
co dugc thuc hién va hanh trinh di chuyén nho
cac cam bién do dudng dugc xt 1y, ngay sau d6
duoc gui sang STM32.

Ma héa: 1a qua trinh xtr 1y tin hi¢u cua
STM32 (hé thong diéu khién).

Truyén tin hiéu diéu khién: Thuc chét
day 1a qua trinh trao d6i thong tin giita module
STM32 va céc dong co. Tin hi¢u didu khién
nhén tir cac cam bién duoc truyén to1 STM32
thu tin hiéu d6, chuyén thanh tin hiéu d6 chuyén
thanh tin hidu va gui vé cac dong co.

. veds lesw vedfs .33
wor s a3 3 olbe—s  cw[—eGND GNDe—= uo[—eoND
e T G, ano
D hD, BTS7960 8757960
s e Feo (2) (1)
1 L L
(8T1) L. FC3 et " b e513 1, o, b .
P N i) by e M
L o v " e
oo 1 12y o]
1 N

BTS7960
M3)
Lev

EREREEEEEEpRRRRE R R E
2o |, (5T2) 1

iRARAARAARAARARARAI

pEr

STM32F4

NGUYEN LY HE THONG

Hinh 4. So do két néi toan hé thong

Khéi diéu khién: Nhan tin hiéu diéu
khién tir STM32, diéu khién ngudn dong luc
cung cép cho driver A4988 va BTS7960 va
dong co hoat dong.

Nhiém vu cua tirng khoi:

- Khéi ngudén 5VDC: Nhén dién ap tir
ngudn Pin qua 5V cung cap dién ap cho toan bd
mach;

- Khéi xir Iy STM32: Nhan tin hiéu tir
Input va diéu khién dong co;

- Input: Pua tin hiu tir cdc cam bien
can xu ly vao STM;

- Output: Nhén tin hiéu diéu khién tir
STM32 diéu khién ngudn dong luc cung cip
cho cac dong co.

Luu db thuat toan (Hinh 5):

Dé bat dau thuc hién, Robot s& dugc dat
vao dung vi tri xuat phat dé xac dinh vi tri ban
dau, tir d6 dua vao toa do ma encoder cua 4 dong
co thu dugc dé xac dinh céac vi tri tiép theo.

Rac dih vat
Xac dinh vi tri D5 dutmg aén =
5 theo toa 6 va Gip vt thé A
ban ddu cacvi i VatA sl

X Xac gk vat R FHoan thank
Gip vt the B theo toa d8 v e ) thao téc bin
cam bién

vatA

Hinh 5. Luu do thudt todn diéu khién

Robot thyc hién do dudng dén timg vi
tri cua vat thé A, xac dinh vi tri cua tung vat
thé theo toa d6 dinh sin va theo trang thai cua
cam bién vat can héng ngoai. Néu cam bién vat
can hong ngoai phat hién vét thé va toa do cua
Robot 1éch véi toa d6 dinh sdn véi sai s6 chép
nhéan duoc, Robot s& tién hanh gép vat thé va
dua 1én ké chira vat.
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Thyc hién do duong, xac dinh toa do,
gap ting vat thé va dua 1én ké chira dén khi du
$6 lugng vat thé, Robot s& chuyén sang nhiém
vu do dudng va tranh vat can dé dén cac toa do
bén ting vat thé A.

Robot thuc hién nhiém vy do duong
dén tung vi tri bén vat thé A, néu toa do léch
toa d0 dinh san véi d6 1éch chép nhan duoc,
Robot s& thuc hién ban 1 vat thé va di dén cac
vi tri con lai dé ban céac vat thé con lai. Néu trén
duong di Robot gap chudng ngai vat, Robot s€
thuc hién tranh chudng ngai vat va tiép tuc dén
cac vi tri ban vat thé tiép theo.

Sau khi hoan tt qua trinh ban cac vat
thé A dén dung vi tri, Robot thyc hién nhiém vy
do duong dén céc vi tri ctia tung vat thé B.

Robot thyc hién do duong dén timg vi
tri cua vat thé B, xac dinh vi tri cua tung vat
thé theo toa do dinh sin va theo trang thai cia
cam bién vat can héng ngoai. Néu cam bién vat
can héng ngoai phat hién vat thé va toa do cua
Robot 1éch voi toa d dinh san véi sai s chap
nhan dugc, Robot s& tién hanh ga‘ip vat thé va
dua lén ké chira vat.

Thuc hién do duong, xac dinh toa do,
gip timg vat thé va dua 1én ké chira dén khi du
) luong vat thé, Robot s& chuyén sang nhi¢m
vu do duong va tranh vat can dé dén cac toa do
bén ting vat thé B.

Robot thyc hién nhiém vu do dudng
dén timg vi tri ban vat thé B, néu toa do léch
toa d0 dinh san véi do 1éch chép nhan duoc,
Robot s& thuc hién ban 1 vat thé va di dén cac
vi tri con lai dé ban cac vat thé con lai. Néu trén
duong di Robot gap chudng ngai vat, Robot s€
thuc hién tranh chudéng ngai vat va tiép tuc dén
cac vi tri ban vat thé tiép theo.
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Sau khi hoan tit qua trinh bin cac vt
thé B dén dlng vi tri, Robot da hoan tat nhi¢m
vu.

M6 phong dong Robot (Hinh 6):

Vi tri cdp hang A

i

Vat can

Vi tri cap hang B
—

Vi tri ban hang 1A
Vi tri ban hang 2A
i tri ban hang 3A

Hinh 6. So dé hoat dong cua robot
2.3. Danh gia

1) Phuwong phdp kiém tra dp chinh xdc ciia
robot tai diém dich:

Cho robot thuc hién di chuyén lién tuc
tir diém A (vi tri bat dau) dén diém B (diém
dich). Tinh toan sai I¢ch trung binh cua tam
robot so voi diém dich ban dau dugc luu toa do
trong ban dd tinh dé dua vao chwong trinh diéu
khién robot di chuyén tir A dén B.

2) Cich kiém tra sai léch vi tri tam ciia robot
tai diém dich:

Do khong nhin thdy tdm cta robot nén
khoé c6 thé do chinh xac dugce sai s6 cta robot
so voi vi tri ban dau. Nhung robot tu hanh
cling khéng qua can chinh x4c trong viéc di
chuyén t6i diém dich. Vi thé, nhom quyét dinh
do twong ddi do sai léch vi tri bang cach quan
sat duong vién ctia khung robot c¢6 chiéu rong
la 530, 660mm. Str dung mot hé toa d co 2
truc x, y, va mot $6 vong tron dé quan sat vi tri
ciia dudong vién cua khung robot. Pudng bao

¢6 kich thudce 53cm, 66¢m, d6 chia nhé nhét 1a &
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lem (Hinh 7). Budc déu, ta s& diéu khién robot
di chuyén vao chinh gitra cua hé toa d¢ (sao cho
nhin tir trén xudng s& khong nhin thiy duong
bao hinh chir nhat 53cm, 66¢cm). Lic nay, ta cé
thé coi tAm ctia robot tring voi diém O(0;0).

Hinh 7. Hé toa do quan sat sai léch vi tri cua robot
o diém dich

Sau do, ta luu toa do cua diém nay trén
ban db tinh dé dua vao chuong trinh diéu khién
robot di chuyén. Khi robot sai 1éch xudng dudi,
nhin tur trén xuéng ta s€ nhin duogc toa do cua
duong bao cua khung robot 1a cac gia tri x, y
duong. Khi do, toa tam cua robot trong h¢ toa
d6 kiém trasai lech vitrila (X ;Y

robot ? robot) :

Xrobot - X - Rrobot
Y

robot: Y b Rrobot
Tuong tu, véi truong hop robot bi 1éch
tam lén trén, ta s€ nhin thay toa dj x, y am, khi
dé toadd tamrobotla (X , =X +R Y =

robot® © robot
Y+ Rrobot) :

Hinh 8. Hinh anh quan sat tir trén xuéng khi tam
robot bi léch xuéng dudi diém géc toa do

3) Qua trinh thuwc hién danh gia:

- Panh diu 2 diém trén mat dat béng hé
toa do kiém tra do chinh xéc khi robot dén diém
dich (goi hé toa dd nay la h¢ toa do do). HE toa
d6 do duoc in trén khé gidy A2 va dan cb dinh
trén mat dat;

- Luu toa do cua timg diém trong ban dd
tinh va dua vao chuong diéu khién robot ty di
chuyén qua 2 diém nay;

- Cho robot ty dong di chuyén dén 2
diém lién tuc khoang 10 dén 20 lan, ghi lai gi4
tri X, y quan sat dugc;

- bat mot vat can gén diém dich dé
robot di theo mot quy dao mdi, sau do ciing
cho robot di chuyén dén 2 diém 10 dén 20 lan,
ghi lai cac gia tri X, y quan sat dugc.

Vi diém 0(0;0) trén hé toa d§ do nén
sai Iéch vi tri tam cua robot trong qua trinh di
chuyén véi vi tri dugc luu lai chinh 1a toa do
tam cua robot trén hé toa do do.

4) Ddnh gid khd néing trdanh vit cin chuyén
dong cua robot:

* Phwong phap danh gia:

Diéu khién robot di chuyén cb dinh tir
diém A dén diém B. Trong khi Robot dang di
chuyén thi nguoi thuc hién bai danh gia sé di
bd vao quy dao cia Robot va dung lai tai mot
diém da xac dinh tir trudc, khi dimg lai s& quan
sat xem vi tri dung lai cach robot mdt khoang
la bao nhiéu.
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_{ Diém B

A

am
<50cm

S0¢cm -75¢cm

75cm —100cm

Hinh 9. So do ddnh gid kha ndng tranh vit can
dong cua Robot

Qud trinh kiém tra:

- Chon 2 diém A, B bét ky, luu lai toa
do trong ban dd tinh cta robot. Sau d6 viét mot
chuong trinh diéu khién robot di chuyén tir
diém A dén diém B;

- Khi robot di chuyén danh dau mot vi
tri ndm trén quy dao di chuyén ctia robot (goi 1a
diém va cham). Banh d4u thém cac vach cach
diém vira danh déu cac khoang: nho hon 50cm,
16n hon 50cm va nho hon 75¢m, 16n hon 75¢cm
va nhé hon 100cm;

- Khi robot dang di chuyén, nguoi lam
bai dénh gia s& di bd dén diém va cham theo
hai quy dao. Quy dao thir nhat vudng goc voi
duong thang ndi hai diém A, B. Quy dao thu
hai song song v6i duong thang AB va co chiéu
tr B dén A;

- Khi dn diém va cham, nguoi thuc
hién bai danh gia s€ quan sat xem robot dang
nam trong khoang ndo trong cac khoang kich
thude da dugc vach tir trude. Ghi lai khoang
kich thudc nay vao bang két qua. Sau do, ngudi
thuc hién bai danh gia tiép tuc dirng tai diém va
cham dén khi robot di chuyén qua.
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3. KET LUAN

Thiét ké mo6 phong hoat dong cua mo
hinh robot tao xung luc déy vat vao toa do dinh
san. Quy trinh hoat dong mé ta chi tiét, rd rang,
tir luc robot di chuyén dén vi tri gip hang, ciing
nhu lac robot di chuyén va thyc hién xong qué
trinh day hang vao vi tri ¢6 toa dd cho trudc.
Ngoai ra, nhom nghién ctru con dé xuat mot
s6 bai toan va phuong phép tinh toan sai léch
khi robot di chuyén giita cic vi tri va trong
cac truong hop cé vat can trén duong di. Qua
céc bai toan kiém thir trén, ta nhan ra mot sb
yéu t6 c6 thé anh huong toi do chinh xac cua
robot nhu: chat luong hé théng cam bién, sai sd
co khi, sai sé khi diéu khién dong co. Vi vay,
nhom nghién ctru da thiét ké hoan chinh robot
tao xung day vat hop 1y.+
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FACTORIAL DESIGN EXPERIMENT USING TAGUCHI METHOD
APPROACH IN PASSION FRUIT CUTTING SLICING MACHINE

UNG DUNG PHUONG PHAP TAGUCHI THIET KE THI NGHIEM NHAN TO CHO
CUM CAT LAT CHANH DAY

Luong Van Toi, Huynh Cong Lon
The faculty of Mechanical Engineering-Ho Chi Minh City University of Technology - Vietnam
National university Ho Chi Minh City

ABSTRACT

In the process of producing drinks with raw materials from passion fruit, the stage of slicing
passion fruit is a very important stage. Therefore, when designing the cutting cluster for the passion
fruit slicing machine, we need to consider the structural parameters and working parameters of
the cutting knife cluster that affect the efficiency and quality of the passion fruit slices after cutting.
Parameters that can affect the quality of the product after cutting are: clearance between the knives,
knife size, rotation speed of the knife shaft... In this article, the author will focus on researching to
find out the structural parameters and working parameters of the passion fruit cutting cluster that
greatly affect the efficiency and quality of the passion fruit slicing process. The Taguchi method is
also applied in this study.

Keywords: Passion fruit pulping machine; Passion fruit slicer; Passion fruit cutter; Taguchi
method.

TOM TAT

Trong qud trinh san xudt do uéng c6 nguyén liéu tir chanh day, cong doan thdi lat chanh déy
la cong doan rat quan trong. Do do, khi thiét ké cum cat cho mdy thdi lat chanh ddy, ching ta can
xem xét cac thong sé cdu triic va théng sé lam viéc ciia cum dao cat anh hieong dén hiéu qud va chat
lheong ciia lat chanh ddy sau khi cat. Cdc théng sé ¢6 thé anh hwéng dén chdt lwong san phdam sau
khi cat la: khoang cdch giita cdc dao, kich thide dao, toc dd quay ciia truc dao... Trong bai viét nay,
tdc gida sé tdp trung nghién ciru dé tim ra cdc thong so cdu tric va théng sé lam viéc cia cum dao
cat chanh ddy anh hwéng I6n dén hiéu quad va chat lwong ciia qud trinh thdi lat chanh ddy. Nghién
ciru nay cing ap dung phwong phap Taguchi.

Tir khoa: Mdy nghién chanh ddy; May thdi lat chanh ddy; May cdt chanh ddy; Phwong
phap Taguchi.
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1. INTRODUCTION

Numerous species of passion fruit
are commercially grown generating jobs and
revenue in the cities and country side (Figure
1). Brazil, Colombia and Vietnam are the
most traditional countries growing passion
fruit (Bernacci et al., 2005) and presenting
high economic and social relevance, serving
as an alternative crop mainly for family-based
agriculture.

Figure 1. Main commercial species Passiflora: P,
edulis Sims (a); P. alata Curtis (b); P. setacea DC.
(c); P. ligularis Juss (d); P. nitida Kunth (e); P.
cincinnata Mast. (f); P. tripartita (Juss.) Poir. (g);
P. maliformis L. (h); P. edulis Sims f. edulis (i); P.
quadrangularis L. (j); P. setacea x P. coccinea cv.
BRS Estrela do Cerrado ornamental hybrid (k);
P edulis x P. incarnata cv. BRS Céu do Cerrado
— BRS CC ornamental hybrid (). Photos: Nilton
Junqueira, Fabio Faleiro, Ana Maria Costa,
Embrapa Cerrados.

Currently in the world, there are more
than 9000 types of drinks, foods and flavors
derived from passion fruit (6). Therefore,
people are increasingly using passion fruit
products because they bring many health
benefits. Among them, passion fruit pulp is the
most used. Previously, by manual methods,
businesses producing passion fruit products
removed the passion fruit pulp from the lemon
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by having workers cut the lemon in half and
use a spoon or specialized tool to scoop the
pulp out of the peel. This method is simple, the
initial investment cost is low, the efficiency of
removing the pulp from the peel is very high
and almost absolute. However, this method
has very low productivity, depending entirely
on the skill level of the workers. Currently,
businesses producing passion fruit products
mostly use machinery and equipment to replace
manual labor. Although this has a high initial
investment cost, it helps increase productivity,
efficiency and stable quality. In the machinery
and equipment chain, the passion fruit cutting
cluster before screening plays an important
role and directly contributes to determining the
quality and efficiency of the entire process of
separating the passion fruit pulp from the peel.
In this article, the author applies the Taguchi
method to design experiments with the aim of
determining the parameters that most affect
the working mode of the passion fruit slicing
cluster.

2. MATERIALS AND METHODS
2.1. Materials

Passion fruit used for research is fresh
purple-skinned passion fruit, not wilted, the
stem can be removed or the stem is intact.
Samples of passion fruit used for research are
shown in Figure 1. Survey of passion fruit
characteristics: Passion fruit is oval in shape,
with an average length (L) of 61.6mm to
67.6mm, average diameter (D) of passion fruit
from 49.6mm to 59mm, survey data is shown in
Table 1 and survey images are shown in Figure
2.
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Figure 2. Passion fruit samples used for research

Table 1. Geometric parameters of passion fruit

No. L D No. L D
(mm) | (mm) (mm) | (mm)
1 67.6 | 59.0 11 64.0 | 56.0
2 63.0 | 583 12 652 | 55.7
3 63.5 | 542 13 62.7 | 53.2
4 64.1 | 564 14 633 | 549
5 63.8 | 55.0 15 65.5 | 56.2
6 61.6 | 49.6 16 63.6 | 55.1
7 62.3 | 50.1 17 63.7 | 54.7
8 64.5 | 555 18 62.1 | 51.8
9 62.7 | 51.3 19 63.1 | 549
10 66.8 | 57.7 20 62.0 | 503

Average weight of lemon: 80g/fruit.
Friction angle between passion fruit and metal:
using experiments to determine the friction
angle between lemon and metal, experimental
results are shown in table 2. Average friction
angle between passion fruit and metal is 28.80.

Table 2. Experimental results of friction angle

between passion fruit and metal

No. Results (°) No. Results (°)
1 27.0 6 28.5
2 31.5 7 33.0
3 29.0 8 28.0
4 27.0 9 29.5
5 24.0 10 30.5

The structural parameters of the cutter
and the working parameters of the cutter
assembly that affect the quality of passion fruit
slices are the cutter shaft speed n (rpm) and the
cutter diameter D (mm). Their maximum and

minimum values are given in Table 3.

Table 3. Level of control parameters

Cutter speed Parameter
Symbol | and diameter
of shaft

Level1 | Level 2

n (Xl) Cutter shaft 180 270

speed (rpm)

Cutter diameter
D (x,) D (mm) 760 800

2.2. Methods

Cutting knife: The disc knife will cut
the passion fruit continuously, making the cut
beautiful and not creating any debris. Therefore,
the disc knife was chosen for the study.
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Figure 3. Cutting knife

Figure 4. Passion fruit cutting slicing

To ensure that the lemon does not
slip during the cutting process, the geometric
parameters must be ensured, the blade diameter
(D) is an important factor determining this
issue. Figure 5 shows the forces acting on the
lemon during the cutting process, including:
the weight of the lemon P, the reaction forces
N,, N, the friction forces F_ , F

msl® © ms2°

Figure 5. Analysis of the force acting on passion
fruit during slicing
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Considering the balance of passion
fruit, we have:

- - - -

P+N+N,+F +F

ms2

0 (1

To ensure that the lemon always goes
down regardless of the mass of the lemon itself,
the component is removed when projecting
equation (1) onto the two directions Ox and
Oy.

Projecting the forces acting on the
passion fruit onto the ox and oy axes, we have
the following equilibrium equations:

ZFOX =0=N,-N,.cosa—F, ,.sina=0 (2)

ZFOy =0&N,sina-F, ,.cosa—F,, =0 (3)

ms1

Solving equations (2) and (3) we find
the condition: o = 2¢ with the angle ¢ being
the angle of friction between the passion fruit
and the metal (¢ = 28.80). When o = 2¢ the
passion afruit is in equilibrium, it is necessary
to take o < 2¢. In addition, when the machine
is working, it will generate vibration so the
coefficient of friction will decrease. In fact, it is
necessary to take 60% of the angle o to ensure
the condition of cutting the passion fruit, so the
maximum angle a is 34°.

-

i
i

i
=
——
=

Figure 6. Geometric parameters determining the

diameter D of the disc knife
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Based on figure 6, considering triangle
AEB, we have:
sin EAB = £B
AB
From here find the cutter diameter, D
(mm):

_49.6cosa+89.6
1-cosa

D 4)

2.3. Experimental model and Taguchi method

The passion fruit cutting cluster model
is designed, manufactured and assembled as
shown in Figure 7.

Figure 7. Passion fruit cutting cluster model

Taguchi orthogonal array L4 is given in
Table 4, where parameters affecting the process
and their levels are specified.

Table 4. Taguchi orthogonal array L4 (2?)

No. X, (rpm) X, (mm)
1 n, D1
2 n, D2
3 n, D1
4 n, D2

3. EXPERIMENT AND RESULTS

The quality of the cut is considered
based on the experimental results according to
the structural parameter of the cutter diameter
and the working parameter of the cutting unit
is the rotational speed of the cutter shaft. Let
H% be the percentage of the cut achieved
by the cutter compared to the quality of the
sample cut (the sample cut is made by hand -
ideal conditions). The experimental results are
presented in Table 5.

Table 5. Experimental results

No. | (n,rpm) | D (mm) Cu; }(Iltl)zl)lity
1 180 769 89
2 180 800 92
3 220 769 94
4 220 800 08

Correspondence to Taguchi orthogonal
array L4, standard deviation (S) and signal-to-
noise ratio (S/N ratio) were calculated for each
cutting quality H% sample (Table 6). S/N ratio
was determined following larger-the-better
category with help of (5).

n

NL:—lmog(lZ%j )

nia Yy
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Table 6. Sample statistic according to Taguchi method for cutting quality H% samples

Factors affecting slice quality Coding factor Cutting S

No. quality v —
(n9 rpm) D (mm) Xl X2 (H%) Nratio

1 180 769 1 1 &9 39.38
2 180 800 1 2 92 40.76
3 220 769 2 1 94 42.65
4 220 800 2 2 98 45.48

To determine the factors affecting the References:

productivity of the cutting cluster, we conducted
a variance analysis of the variables (ANOVA).
The results and variance analysis are presented
in Table 7.

Table 7. The results and variance analysis ANOVA

Factor value Factor Optimal
No. level n D mode
n2DI
I |1 40.07 | 41.01 | n, =220
D, =760
2 12 44.06 | 43.12
3 | Mean (m) 42.06 | 42.06
4 | Max (1,2) 44.06 | 43.06
5 | Max-m 2 1
6 | Peroentage (%) | o6 67 | 033
of Factor
7 | Max-min 3.99 | 2.11
8 | Rank 1 2
4. CONCLUSION

The research results show that the
parameter that most affects the working mode
of the cutting cluster in the passion fruit
pulping line is the rotation speed of the blade
shaft n = 220 (rpm). In addition, the structural
parameters of the cutting blade also affect the
mode of the cutting cluster with the diameter
parameter D = 769mm.
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(PNG DUNG THI GIAC MAY TiNH CHO TAY MAY NHAN DANG VA
GAP VAT CU THE TRONG HON HOP RAC THAI
TREN BANG CHUYEN

COMPUTER VISION FOR ROBOTIC ARM TO RECOGNIZE AND PICK UP
SPECIFIC OBJECTS IN A MIXED WASTE ON A CONVEYOR BELT

*Lé& Pirc Hanh, Bui Hoang Long, Nguyén Hoang Minh, Lé Dirc Pao
Khoa Co khi, Trudng Pai hoc Bach Khoa, Pai hoc Qubc gia Thanh Phé Hd Chi Minh

TOM TAT

Nhdén dang cdc vit trong suét hay chai nhwa da qua sir dung trong hon hop rdc thdi la mét
trong nhitng nghién ciru nhdn dwoc nhiéu sy quan tam hién nay do sw phirc tap vé hinh dang ciing
nhu tinh trong sudt ciia né. Nghién ciru nay trinh bay mét phicong phdp nhdn dang don gian hon véi
toc dé vmg dung xir Iy nhanh hon so véi cac phwong phdp hién cé. Hé thong bao gom mét camera
dat trén cao dung aé phat hién co s xudt hién cia chai nhua. Sau do, toa dé cia chai sé duoc tinh
todan va truyén vé robot Delta dé thuc thi viéc gcfp chai ra. Toa do cua chai sé dwoc tinh toan dua
trén toc dg bang chuyén. Qua thire nghiém kiém chimg, dé chinh xdc ciing nhw thoi gian nhdn dang,
hé thong chimg minh la c¢é kha nang dp dung vao méi triueong cong nghiép phén loai rdc thai, ho tro

cho cong nhan.
T khéa: Thi gidc mdy tinh; Nhdn dang chai; Tay mdy; Diéu khién; X 1y anh.
ABSTRACT

Recognizing transparent objects or used plastic bottles in the waste mixture is one of the
studies that has received much attention today due to its complexity in shape and transparency. This
study presents a simpler recognition method with a faster processing speed than existing methods.
The system includes a camera placed high up to detect the presence of a plastic bottle. Then the
coordinates of the bottle will be calculated and transmitted to the Delta robot to perform the bottle
picking. The coordinates of the bottle will be calculated based on the conveyor speed. Through
experimental verification, accuracy as well as recognition time, the system proves to be applicable

to the industrial environment of waste classification, supporting workers.

Keywords: Computer vision, Haar-Cascade; Manipulator, Control; Image processing.
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1. GIOI THIEU

Nhuya thuong chiém mot luong 16n chét
thai dugc tim thdy trong cac bii chon lp, noi
n6 tich tu va khong bao gio phan huy dung
cach. Gan nhu tt ca vat liéu nhua tung duogc
tao ra van ton tai & mot dang nao d6 vi nhya
phai mat hang trim nim dé phan huy. Vi vay,
viéc phan loai chai nhya 14 rat quan trong trudc
khi tai ché hay chon lap. Tuy nhién, do dic thu
la rac thai sinh hoat & nudc ta chua dugc phan
loai tai ngudn, nén hién nay & trong nudc, viéc
phan loai riéng va ldy cac chai nhya ra van sir
dung phuong phéap thu cong do con ngudi tién
hanh trong cadc nha may [1, 2]. Viéc nay lam
cho ning suat phan loai khong cao, hon nita
ngudi phan loai phai tiép xtic véi moi truong 6
nhiém doc hai, anh hudng dén strc khoe. Viéc
tu dong hoa qué trinh nay tré nén can thiét va
hitu ich. Ung dung robot va cong nghé thi giac
may tinh dé ty dong hoa viéc phan loai chai
nhya 1a mdt trong nhung giai phap day hua
hen duoc str dung nhiéu trén thé gidi cta hing
Fanuc, ABB, v.v... [3, 4].

bé hd trg cong nhan phan loai, viéc s
dung thi gidc may dé nhan biét vat la mot trong
nhitng nghién ctru nhan dugc nhidu sy quan
tam hién nay. Gan déy, & trong nudc, cac tac
gia trong [5] ung dung cong nghé xur Iy hinh
anh nhan dang mau sic dé nhan biét vat thé.
Mot canh tay may duoc tich hop thém camera
dé thuc hién qua trinh xtr 1y anh phan loai mau
dua trén thu vién xtr Iy anh ctia LabVIEW. Hay
trong [6], cac tac gia ung dung tri tu¢ nhan
tao dé nhan biét hang hoa, gitip ich cho viéc
thanh todn nhanh hon. Nghién ctru st dung cac
mang YOLOv4, TResNet va FAISS lan luot &
cac giai doan phat hi¢n vat thé, trich xuét dic
trung, phan loai hinh anh dau ra va két qua thir
nghiém ban dau, bd nhan dang c6 do chinh xéc
trung binh 94,54%. Ngoai ra, céc tac gia [7]
tmg dung cong nghé xur Iy hinh anh két hop
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A.I dé nhan biét va phén loai hat diéu trén bing
chuyén. Nghién ctru dd xay dung mot tap dir
liéu dé phan loai hat diéu tét, hodc bi v, hodc
bi sot vo (chua tach hét vo lya). Thuc nghiém
cho thay thuat toan dé xudt c6 kha nang nhan
dang hat diéu voi do chinh xac 97,34%. Tuy
trong nude da c6 mot sd nghién ciru vé van dé
ndy, nhung van chi dirg & mic nhan dang trén
may tinh. Trén thé gi6i cling c6 mot sd nghién
cuu dang ghi nhan. Maganda va cac cong su
[8] phat trién giai thuat xir Iy anh két hop véi
cic camera IR dé tai tao lai hinh anh chai nuéc.
Hinh anh d4u vao c6 thé c6 d phén giai cao 8K,
tuy nhién thoi gian xur Iy qua cao dan dén viéc
tmg dung trong thyc té khong kha thi. Trong
nghién ctru [9], mot hé théng dé phan loai mot
hinh anh chai nhya d3 duoc dé xuét bé“mg cach
stt dung 5 phuong phép trich xuét tinh ning
da duoc trién khai, bao gém: Phan tich thanh
phan chinh (PCA), Phan tich phan biét tuyén
tinh cua Fisher (FLDA), Phén tach gi tri s6 it
(SVD) va Ban d6 ban dia Laplacian (LEMAP).
Sau do, Support vector machine (SVM) thuc
hién phan loai. Viéc st dung kién tric mang
c6 tén 1a RecycleNet dé phan loai cac 16p dbi
tugng co6 thé tai ché da chon di duogc thuc hién
[10]. Phu’orng phap duogc dé xuat 1am giam cac
tham s6 can thiét trong kién trac CNN thong
thuong, nhung nhuogc diém cua no 1a luong dir
liu can thiét cho dao tao, ngay ca véi phién
ban duoc tdi uu hoa do cac tac gia dé xuat. He
Xiangyu [11] dd d& xuit phuong phép trich
Xudt viing quan tim trong anh chai nhya dya
trén phan doan ngudng kép, trong dé ba kénh
ctia anh nén duoc ham Gauss diéu chinh dé xéac
dinh ngudng cao va thap cho phan doan. Sau
d6, trong tdm ctia mdi chai nhya thu duoc béng
phuong trinh trong tdm sau khi cé dugc vung
quan tam.

Tuy cong nghé nay budc dau da dugc
ung dung trén thé gidi nhung chua phd bién,

dic biét 1a & Viét Nam do tinh dic tho, do khé &
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ctia cong nghé ciing nhu chi phi chuyén giao.
DPé co thé tu chu vé mit khoa hoc cong nghé
cling nhu giam chi phi, viéc phat trién robot
tay may ty dong nhan dang dé phan loai rac
thai chai nhua 1a can thiét. Viéc tmg dung cong
nghé nhan dang hién nay tn rat nhiéu thoi gian
cling nhu chi phi dé thyuc hién do bo dir liéu thu
thap da dang nhiéu va d6 chinh xac chua cao.
Nghién ctru nay s€ ung dung phuong phap xur
1y anh truyén thong két hop vai giai thuat Haar
Cascade dé nhan dang vat do uu diém cua giai
thuat nay co téc do huin luyén va ung dung
nhanh va khong can bo dir liéu qua 16n. Khac
biét 16n nhét so voi cac phuong phap nhan dang
st dung machine learning hi¢n tai, d6 chinh la
néu can nhan dang nhiéu loai chai khac nhau,
thi loai chai méi s& duogc huin luyén riéng cho
bd mdi ma khong bi anh hudng boi bo dir ligu
da hoc cu.

2. XU LY ANH

Haar Cascades 12 mot loai nhan dang
dbi twong hoc may co thé duoc sir dung dé
tim nhitng thtr trong hinh anh hoac video. Giai
thuat Haar Cascade nhan dién di tuong khong
phu thudc vao ty I¢ va vi tri cua ddi tuong trén
anh duoc gidi thiéu bdi Paul Viola va Michael
Jones vao nam 2001. Giai thuat nay su dung
cac kernel phat hién canh, phat hi¢n duong
théng duogc goi la dac trung Haar like. Pac
trung nay dugc tinh bang téng cuong do pixel
vung tring trir tong cudng do pixel ving den,
ta s€ truot cac kernel nay ¢ cac vi tri khac nhau
v6i cac kich thudc khac nhau thay doi trén 3
kénh mau trén ving can lay dic trung va ta sé
thu dugc vector dac trung cua vung, tir d6 phat
hién ra dugc su chénh 1éch vé cac dac trung anh
va tir d6 nhan dién duogc vat. Tur Cascade (xép
tang) xuat phat tir cach cac tinh nang dugc thiét
1ap theo mot s6 budc. Mot bo tinh nang khac
nhau duoc thém vao hinh anh ¢ mdi giai doan.
Néu khu vuc d6 vuot qua tat ca cac bude thi nd

duoc goi 1a kham pha. Mot trong nhimng diém
manh cua Haar 1a toc dd tinh toan cua chung.
Boi vi cdu tric xép tang nhanh chéng loai bo
céc phan khong phai d6i tuong nén né co thé
dugc stir dung trong cac tinh hudng thoi gian
thuc. Ngoai ra, Haar c6 thé hoat nhan dang khi
vat bi chong 1an va khong bi anh huéng baoi
nhiing thay d6i vé anh sang. Dé nhan dang mot
chai nhua cu thé, cac bude duoc thuc hién nhu
sau:

Budce 1 - Ty dong luu hinh anh positive
image:

Dé phat hién chai, dau tién nhiéu doan
phim chai nhya chay qua bang tai voi nhiéu
cuong do sang va hudng khac nhau dugc luu
lai. sau d6 tién hanh xur 1y hinh cac doan frame
ctia phim nhu phan ngudng, loc nhiéu Gaussian,
sau d6 tim ra contour cua dau chai noi cac pixel
sang nhat, tir d6 khoanh ving dugc vi tri chai
nhua. Luu cac hinh anh vi tri dau chai nhua &
cac frame nay lai véi kich thude 20x20 pixel.
Céc hinh anh chi chira dau chai nhya nay goi la
cac anh positive image. Qua trinh ty dong luu
anh nay duoc tom tit trong hinh 1 va két qua
cua budc nay dugc minh hoc nhu hinh 2.

Budce 2 - Luu hinh 4nh negative image:

Ciing 1am nhiéu doan phim khong c6
hinh chai nhua, sau d6 s& tién hanh chup anh
timg frame negative khong chtra chai dé thu
thap dir liéu cho viéc rut trich dac trung hinh
dang cua chai.

Video »  Truframe [—» Locngudng
v
Positive . . -,
. Tim contour [«— Loc hinh thai
image

Hinh 1. Gidi thudt tw dong trich xuat hinh positive
(hinh chai).
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Hinh 2. Céc hinh céc chai dwoc luu lai cho hudn
luyén (positive image)
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Hinh 3. Cac hinh khong chira chai duoc luu lgi
cho huan luyén (negative image)

Budc 3 - Huan luyén cac hinh anh vira
thu duoc:

O budc nay, phan mém Cascade training
Gui dugc st dung dé hudn luyén. Sau khi da
huén luyén xong, ta s€ duogc file: file cascade.
xml, sau d6 dung file train.xml va thu vién
OpenCV Haar Cascade dé thyuc hién nhan dang
vat. Két qua sé 1a toa do cua chai nhu hinh 4.

Hinh 4. Két qua nhan dang chai

3.TINH TOAN TQADPQ THAT CHO ROBOT
3.1. Tinh chinh camera

Do anh thu dugc tir camera ¢ dang diém
anh (pixel) ma hoat dong cua robot dya trén hé
toa d0 milimet nén ta s€ chuyén ddi tir hé toa do
pixel sang hé toa d6 mm.

Cong thirc tong quat:

X
=KI[R T]|§

Trong do6: K - Ma trdn thong s6 nodi
camera; [R T] - Ma tran thong s6 ngoai camera.

u

(1

1

Pé thuc hién viéc chuyén doi nay, ta
can thue hién viéc hiéu chinh camera (camera
calibration) dé tim duoc ma tran thong s6 noi
cua camera trudc.

Budc 1: Ta s€ st dung chest board kich
thudc 20x20mm nhu hinh 5, bén duéi dé hiéu
chinh.

Hinh 5. Hinh chest board dé tinh chinh camera

Budc 2: Chup 1an lugt ban cd ndy & cac
vi tri khac nhau nhu hinh 6.

Hinh 6. Cac hinh anh ban co cho qua trinh calib &
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Sau do, ta lay 4 goc ciia ban cd nham
tim ma tran thong sb6 noi, 1am lién tuc véi 15
hinh con lai, sau khi xong qué trinh trén, ta thu
duoc ma tran thong s6 noi.

Do vi tri toa d X, Y = 0 cua robot va
toa do X, Y = 0 cia camera khong trung nhau,
do d6 ta can thuc hién doi hé toa dd camera vé
toa do robot. Dé thuc hién doi toa do camera,
ta can diéu khién robot vao noi c6 toa do biét
trude trén anh. T d6, ta xac dinh dugce diém
toa do (X, Y) robot twong ung véi toa dd (X, Y)
camera la bao nhiéu. Béng thuc nghi¢m, ta tim
ra duoc:

— 115 mm
+ 140 mm

X =X

robot camera

yrobot_ y camera

3.2. Tinh toan van toc di chuyén ciaa vat

Do chai lién tuc di chuyén trén bang tai
va dong, bén canh do, toa d) cua robot ciing
nam ngoai toa do cua camera nén ta phai dy
doan diém gip chai. Qua trinh tinh toan van tbc
duoc kich hoat qua diéu kién “Check speed”.
Chuong trinh sé& lién tuc léy dir liéu vi tri va
thoi gian ctia d6i twong trén bang tai. Khi két
thiic qua trinh nay, ta s& tién hanh tinh ra véan toc
ctia bang tai qua hoi quy tuyén tinh. Gia trj van
tde duoc cap nhat 1én hé théng dé dung cho céac
muc dich tinh toan khac.

Ta gia dinh viéc setup van toc bang tai
duoc thyc hién qua nam xoay bién tré va trong
qua trinh hoat dong, van tbe bang tai khong doi
bdi cac diéu kién khac nhau. O phan trude, viée
tién xtr 1y anh dua ra dugc cac ddi twong trén
bang tai, ta c6 thé tim duoc tAm cua ddi tuong
dé qua viéc tinh cac moment anh & mdi thoi
diém khac nhau.

Khi mot d6i twong di chuyén trén bang

tai, voi van toe v 1a hang s, ta c6 phuong trinh:
X=vt+x; 4)
Tu do, ta thu thap duoc bang s6 liéu sau:

Bdng 1. Bang s6 liéu thu thap

Vi tri Thoi gian
X1 T1
X2 T2
X4 T4

Céc gia tri thu duoc 1a két qua quan sat
cua mQt doi tugng.

Do hé théng tach bi¢t vung lam vi¢c cuia
camera va vung lam vi¢c ctia robot nén viéc
xac dinh van tdc ciia ctia bing tai hét stic quan
trong. N6 1a mot thong s6 quan trong dé xac
dinh vi tri ctia vat theo thoi gian va phai c6 sai
s6 nho dé dam bao robot co thé bat chinh xac
duoc vi tri cia vat.

Dé x4c dinh chi tiéu nay, ta st dung thém
mot encoder ngoai hé théng va cho bang tai chay
& cac muc van téc khac nhau dé tién hanh so
sanh két qua gitra hai phép do nhu hinh 7.

Biéu d6 sai léch gilra cac 1&n do vén tdc khac nhau

V_mode = 100 mm/s V_mode = 150 mm/s
1100 160.0
— gia tri do duoc

1075 W gid tri chudn 100 mm/s 1575

—— gié tri do dugc
W gié tri chudn 150 mm/s

1050 155.0

1025 - = 1525 ]

£
£
‘g - - I_I-II_III
F | -|| ws, AmENE ]

95.0 145.0

9025 1425

90.0 140.0

Lén do Lén do

Hinh 7. Sai so cua van toc do bang camera
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4. KET QUA VA THAO LUAN

Qua trinh thyc nghiém dugc thuc hién
trén robot Delta, camera 2D duge dat c6 dinh
trén cao nhu hinh 6. Chai can gip ra duoc dit
di chuyén trén bang tai. Téc do di chuyén cia
bang tai la 50mm/s. Bang tai khong dung trong
sudt qua trinh nhan dang.

Hinh 8. Hinh thuc nghiém

Khi két ndi phan mém diéu khién va
arduino, robot 1ap tirc s€ vé vi tri home. Diém
home cua robot dugc xac dinh dya vao 3 cong
tac hanh trinh, khi ca ba khau dan cua robot
déng loat cham vao cong tic hanh trinh thi
diém home sé& duoc xac lap. Liic nay, ta s& lay
gbéc nang 3 canh tay robot va tinh dong hoc
thuan dé xac dinh vi tri home cua robot theo
hé toa do xyz. Sau do, robot s€ duoc diéu khién
vé vi tri gan vé6i bang tai hon bang cach giam z
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dé thiét 1ap vi tri cho nham giam quang duong
di chuyén cua robot khi gip vat. Sau do, khi
camera nhan dién duoc toa dd chai béng giai
thuat Haar Cascade, toa d§ tam vat s€ duogc tra
vé & dang pixel sau d6 chuyén qua dang x,y va
doi vé cung h¢ toa do robot. Sau do, phén mém
s& dy doan vi tri gép robot cho phu hop vé tdc
do canh tay va bang tai. Tur vi tri dy doan, phén
mém s& tinh dong hoc nghich dé tra vé goc
xoay va quy do6i sang xung dé truyén xudng cho
arduino. Khi da tién duoc dén vi tri gap dau huat
s& dugc diéu khién bat dau hut. Sau do, robot di
chuyén dén vi tri 1ap trinh trude va ngimg hut
dé tha vat. Sau do, robot s& di chuyén quay vé
vi tri cho dé doi chai tiép theo dé nhan dang.
Thoi gian xir 1y duoc thé hién trong bang 2.

Bdng 2. Thoi gian xit Iy ciia hé thong

Thoi gian nhin dang Thoi gian
va tinh toan vj tri robot thuc thi
‘ (ms) (s)
Lan 1 17.67 1.58
Lan 2 18.23 1.81
Lan 3 19.25 2.12
Lan 4 18.1 1.83
Lan 5 18.39 1.88

Dua vao két qua xtr 1y bang 2, ta thay:
Thoi gian xir 1y cua giai thuat rat nhanh dam
bao thoi gian thyc cho nhi€ém vu that ngoai
cong nghiép.

5. KET LUAN

Nghién ctru da trinh bay mdt phuong
phap hiéu qua dé ty dong hoéa qua trinh phan
loai chai nhya trong hdn hop rac thai. Két qua
xur ly nhanh va chinh x4c. Qua thyc nghi¢m
c6 thé thiy phuong phap c6 thé thay thé viéc
phan loai thu cong cua nguoi lao dong, ting
ning suét cho qué trinh phan loai, ciing nhu bao

&
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vé strc khoe ngudi lao dong tét hon. Cach 1am
ciing don gian va dé thuc hién ciing nhu dé bao
tri. Dé tang toc do hé thong hay phan loai nhiéu
loai chai khac nhau, hé thong camera c6 thé dé
dang thay doi ciing nhu huan luyén thém bo
Cascade ma khong anh hudng tdi bd dit liu cii.

Loi cam on:

Chung t61 xin cam on Truong Pai hoc
Bach khoa, Pai hoc Quéc gia Thanh phé HO
Chi Minh di hd trg thoi gian, phuong tién va
co s& vat chat cho nghién ctru nay.

Xung dot l¢i ich:

Nhom téc gia xin cam doan rang khong
c6 bat ky xung d6t loi ich nao trong cong bo bai
bao.

Dong gop cua tac gia:

Lé DPic Hanh: Dua ra y tuong, phan tich va
viet bai.

Lé Dire Pao: Thuc nghiém, thu thap dir licu va
phén tich.

Ngay nhan bai: 19/10/2024
Ngay phan bién: 01/11/2024
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MOT MANG NORON TANG CUONG MU'C TUONG PHAN CUA
ANH SO

A NEURAL NETWORK ENHANCES THE CONTRAST
OF DIGITAL IMAGES

Pham Tuén Dat
Khoa Cong ngh¢ Thong tin, Truong Pai hoc Hang hai Viét Nam

TOM TAT

Tang cwong murc tmmgphan ciia anh s6 cé thé img dung cho phuc ché va heu triv cung nhuw
phat hién va phan doan doi tiwong. Do do, bai bdo nay trinh bay mét mé hinh mang hudn luyen
nham cdi thién chat lwong hinh dnh t6i mau cé dal mic xam hep. Két qua thir nghiém trén tdp kiém
thir cho ty Ié tin hiéu trén tap am la twong doi dn twong, xdp xi 32.5 dB. Mdt khéc, mé hinh mang
nay cé nhitng wu thé nhat dinh khi so sanh véi phirong phdp xir 1y trén biéu do tan sudt mirc xam va
mot mo hinh mang hoc khac da dwoc cong bé trude do.

Tir khéa: Ma hoa tw dong; Sai s6 tuyét doi; Ty Ié tin hiéu trén tap am; Suy thodi.
ABSTRACT

Enhancing the contrast of digital images can be applied to restoration and storage, as well
as object detection and segmentation. Therefore, this paper presents a training network model to
improve the quality of dark images with a narrow gray level range. The test results on the test set
show a relatively impressive signal-to-noise ratio, approximately 32.5 dB. On the other hand, this
network model has certain advantages when compared with the gray-level frequency histogram
processing method and another previously published network model.

Keywords: Auto-encoder; Absolute error; Signal-to-noise ratio; Degradation.

1. GIOI THIEU

Hinh 4nh thu nhan trong cudc song
khong phai luén cho chat lugng tot. Nhiing
buc anh dugc chup quét tir sach cii cho tong
mau ngheéo nan vi dai mic sdng han ché. Mot
truong hop khac 1a khi nguoi ding mudn phuc
ché anh cii sau nhiéu ndm hodc rtra anh tir phim
am ban khong duogc bao quan trong diéu kién
tiéu chuan. Van dé nay nay sinh tng dung thuc
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té d6 1a cai thién hinh anh cho luu trit tai ban,
hodc tao ra nhitng buc anh nhu vira méi chup.
Hon ntra, trong linh vuc hoc sau, cai thi¢n do
twong phan con ho trg cho bai toan phat hién
d6i twong va phan doan.

K§ thuat phd bién [1] dé ting cuong
muc tuong phan dya trén cac thao tac xu ly
trén biéu d6 murc xam. Giai thuat cin bang biéu

dd thich tmg gi6i han do tuong phan [2] ciing ¥
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12 mot dai dién dién hinh. Uu diém cta hudng
tiép can truyén thong 1a khong can dir liéu hoc
va tinh toan nhanh nhung c6 thé cho anh dau
ra v6i chat lugng rat cao. Tuy vay, cac k¥ thuat
trén khong dem dén hiéu qua tuong ximg néu
nhitng hinh anh da c6 suy giam dong thoi cac
dac trung cuong do va muc bao hoa.

Phuong phap huan luyén dua trén cac
mo hinh hoc sau doi hoi dir li¢u phu hop va chi
phi tinh toan rat 1on. Dé khéc phuc van dé do,
gan day c6 mot hudng giai quyét [3] két hop
mang hoc véi ki thuat xtr 1y anh truyén théng
dé tu huén luyén tap anh dau vao c6 muirc xam
thip, nho d6 giam bét mot nira khoi luong dir
liéu dao tao.

Bai bao nay dé xuit mot mé hinh ma
hoéa ty dong (auto-encoder [9]) dao tao trén
mot tap dit liéu chira cac cap hinh anh c6 muc
turong phan thip va cao. Nhimng anh t6i mau c6
dai mic xam hep dugc san sinh dya trén diéu
chinh giam cuong dg sang va mirc bao hoa. Mo
hinh dugc thtr nghiém va cho sai s6 tuyét ddi
[11] nho cling nhu ty I¢ tin hi¢u trén tap am
[10] twong ddi cao, PSNR téng thé ¢& 32.5 dB.
Két qua nay tt hon néu so sanh voi viée xir Iy
trén biéu d6 tan suat mirc xam va mot mo hinh
mang ap dung giai phap két hop néu trén.

2. MO HINH THU NGHIEM VA SO SANH
2.1. M6 hinh mang auto-encoder

Tuy theo ing dung cu thé ma kién tric
ctia m6 hinh mang huan luyén sé& tiiy bién khac
nhau, nhung cdc m6 hinh hoc sau luén chira
c4c tng co s& [5] cua mang no ron nhan chap.
Trong khi mé hinh tao sinh [7, 8] chu yéu ding
dé san sinh hinh anh chira ndi dung mdéi trén co
s¢ dir li¢u cho trudce va tir khoa goi y, thi mo
hinh ma hoa ty dong &p dung cho cac ung dung

phuc ché hay cai thién anh. Piém tuong dong
gifra cac mo hinh trén l1a dau vao va dau ra cua
mang déu nhan va san sinh dir li¢u anh.

sy
- Easader [

=

[avia shoage

0 1

(51 B2 B 151 s

LIITTTITITITN]

I

Hinh 1. Kién triic tong quan mang ma héa tw dong.

Hinh anh trong hinh 1 cho biéu dién
tong quan nhung khong hoan toan gidng ciu
truc cia mo hinh mang dugc thir nghiém. Thuc
té, kh6i ma hoa chira 3 tang convolutional va 3
tang spooling co trat tu xen k&, twong tu thé cho
3 tang convolutional va 3 tAng upsampling cua
khéi giai ma. Cac tAng nhan chap trong mdi khéi
nay co tir 64 t61 256 ma tran loc kich thudce 3x3,
khéi luu trir dir lidu tho (gitta khdi ma hoa va
gidi ma) chi chira 32 ma tran loc. Té1 nay, mac
du dd c6 nhiéu cai tién cho mang nhan chap
nhung qué trinh huén luyén ctia mang no ron
nhin chung luén di kém sai s6 tinh toan. Nham
loai trir suy thoai huan luyén, khdi giai mi c6
thém nhirng két ndi can thiét (skip connection
[6]) ctia mang Resnet. M6 hinh ciing diéu chinh
khic phuc overfitting [12] cung véi giai thuat
Adam [4] ti uu d6 chinh xéc.

2.2. Thir nghiém

Tap dir liéu thir nghiém gdém 12000
cap anh (24 bit mau theo phan giai 192x192,
va dugc luu trir theo dinh dang khong mat dir
lidu) c6 twong phan thip va cao twong tng, co
thé tai tr dia chi “https://www.kaggle.com/
datasets/tuandat/archive”. Nhitng hinh anh c6
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mirc twong phan thip dugc san sinh sau khi
suy giam dong thoi cuong dd va muc bao hoa
trén h¢ mau HSV. Tép dir liéu duoc chia thanh
tap huén luyén va tap kiém thir theo ty 1€ 2:1.
Trong do, tap kiém thir gdm co dit lidu kiém
thtr xdc nhan (validation data) trong qua trinh
huén luyén va dir licu kiém thir doc 1ap (test
data) sau hudn luyén, véi ty 1& 1:3.

Két qua thir nghiém cho thay khong nay
sinh van dé overfitting vi do léch PSNR tong
thé giita tdp huan luyén va tap kiém thir xac
nhén it hon 2.5 dB. Bén canh do, sai sd tuyét
dbi tong thé (Loss) trén tap huin luyén va tap
kiém thir doc 1ap xap xi nhau. Mit khac, tién
trinh dao tao ciing khong bt gip tinh hudng
suy thoai, d6 chinh xac ty 1é thuan véi sd luong
vong hoc. Hinh 2 biéu dién xu hudng cta Loss
va PSNR trong 50 vong lap trén tap huan luyén.

. ]

Hinh 3. Minh hoa thw nghiém dua trén mang ma
hoa ty dong.
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Bdng 1. Loss va PSNR trén tdp hudn luyén va kiém
thir doc lap.

Tap huén luyén Tap kiém thir doc 1ap
Loss PSNR Loss PSNR
43 33.0 4.4 325

O hinh 3, theo cac cdt tir trai qua phai,
lan luot chira anh mau tdi, anh sau cai thién va
anh c6 dai mic sang cao. Theo chi s6 PSNR
trén tp nay (Bang 1) tuy khong xuit sic nhung
kha cao. Tir quan sat thuc, anh duoc bao ton rat
t6t cac chi tiét va dai mirc xam, gan giéng anh
chup & diéu kién 1y tuong.

2.3. So sanh

Dé c6 danh gia khach quan vé hiéu qua
cua mang auto-encoder nay, thir nghiém so
sanh mo hinh v61 mot giai thuét twong phan ty
dong cai dat boi thu vién 1ap trinh Pillow va
mot mang hoc két hop, cung tién hanh trén tap
dir liéu da cho.

Giai thuat tuong phan ty dong thyc hién
tinh tan sudt ctia cac mirc xam trong anh. Tiép
theo, n6 anh xa cac muc xam trd lai hinh anh
két qua. Phép anh xa cho hinh anh can théa man
muc tiéu: nhiing diém anh ndi bat s€ sang hon,
con nhitng diém anh t6i mau s& t6i hon. Nham
bao ton céc chi tiét trong birc anh thi giai thuat
chuyén doi tir anh méau 24 bit sang anh xam 8 bit
trude khi tién hanh cac bién doi xir Iy anh. K¥
thuat nay cho két qua PSNR rét cao trén hinh
anh suy gidm cuong do sang hodc do bao hoa
nhung lai khong cho hidu qua tdi wu trén tap dir
liéu thir nghiém doc 1ap, PSNR xép xi 25.0 dB.

Hinh 4. Minh hoa thir nghiém dua trén twong phdn

tw dong va mé hinh hoc két hop.
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Bdng 2. PSNR cua gidi thudt va cac mang hoc.

Twong phan Mang hoc Mang hoc
tw dong két hop Auto-encoder
25.0 20.0 325

Hudng két hop giita mo hinh mang hoc
va cac phép loc sb chi tiép nhan dir liéu anh
mau t6i c6 dai mire sang hep. Khong tham chiéu
t1 tap hinh anh c6 muc sang tiéu chuin, mang
thyc hién qua trinh ty dao tao dé diéu chinh
dd 1éch mau tiém an, do léch gitta cuong do
x4m trung binh ctia mdi viing cuc bd va ngudng
chon trudce, bao toan sy tron min cling nhu sy
trong phan mau. Do d6, udc lugng tén thit
khong dua theo sai s6 tuyét doi. Tién trinh dao
tao trén dit liéu hudn luyén da dan toi suy thodi
sau vai vong lap, ton that udc luong khong co
diéu chinh dang ké, két qua 1a gia tri PSNR trén
tap thu nghiém ddc 1ap khoang 20.0 dB.

Trong hinh 4, c4c hinh anh theo tht tu
gdém c6: anh mau tdi, anh cai thién véi tuong
phén tu dong, anh cai thién bﬁng mang hoc két
hop, va anh c6 tuong phan cao. C6 thé thdy hinh
énh duoc tang cuong theo nhitng k¥ thuat nay
van giit dugc chi tiét bién nhung d¢ sang ciing
nhu mau sic cua anh cai thién khong giéng
dugc anh ban dau c6 twong phan cao. Ciing
tir nhitng thir nghiém lién quan, nhan thiy mo
hinh mang huan luyén két hop cﬁn c6 phan giai
hinh anh phu hop va tap tham sO nhu ham kich
hoat hoéc ma tran loc s6 twong ting véi moi tap
dir liéu cu thé.

3. KET LUAN

Bai bao da néu mot mo hinh ma hoa tu
dong va thir nghiém két qua tang cudng trén mot
tap dit liéu chira hinh anh da suy gidam cuong
d6 va muc bdo hoa. Mang huan luyén cta mo
hinh cho PSNR khéng that xuét sic nhung rat
an tuong va hinh anh tang cuong duoc cai thién
13 rét. So voi ki thuat xir Iy anh s6 truyén théng

cling nhu mang hoc két hgp, mé hinh can nhiéu
dir liéu huan luyén va thoi gian tinh toan nhung
khong doi hoi hiéu biét sau ddi véi dic trung
mau sic va c6 thé thich nghi v6i nhiéu tap dir
li¢u dao tao cai thién hoac phuc ché anh. Hon
nita, m6 hinh nay con hd tro duoc cho cac bai
toan phat hién va phan doan d6i tuong.
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NGHIEN CU'U, THIET KE HE THONG TU DONG TAT MAY LANH
TRONG TRUONG HOP KHONG CO NGU'O'l TRONG KHONG GIAN
PIEU HOA

RESEARCH AND DESIGN OF A SYSTEM TO AUTOMATICALLY TURN OFF THE
AIR CONDITIONER IN CASE THERE IS NO ONE IN THE CONDITIONED SPACE

Phan Pinh Kiét, Nguyén Thé Bao
Truong Pai hoc Bach Khoa, Pai hoc Quéc gia Thanh phé HO Chi Minh

TOM TAT

He¢ théng ty dong tit may lanh dwa trén cam bién CO, va cam bién chuyén dong nham
phat trien mot giai phap tiét kiéem nang lwong cho khong gian diéu hoa. Hé thong nay sw dung cam
bién CO, va cam bién chuyén déng dé xdc dinh su hién dién ciia ngwoi trong phong. Néu khéng cé
chuyén dong trong mot thoi gian dai va chi sé CO, dudi nguong cho phép, hé thong sé tw dong ngat
may lanh, tranh lang phi dién khi phong trong. Giai phap nay khong chi giup giam chi phi nang
lieong ma con gop phan bdo vé méi trieong.

T khoa: Hé thong tu ngdt may lanh; Gidi phdp gidm thiéu nang leong cho diéu hoa; Cam
bién CO, MH-Z19C; Cam bién chuyén dong PIR HC-SR501.

ABSTRACT

Automated Air Conditioner Shut-Off System Based on CO, and Motion Sensors aims to
develop an energy-saving solution for air-conditioned spaces. This system uses a CO,sensor and a
motion sensor to detect the presence of people in the room. If no motion is detected for an extended
period and the CO, level falls below a set threshold, the system automatically turns off the air
conditioner, preventing unnecessary energy use when the room is empty. This solution not only
helps reduce energy costs but also contributes to environmental protection.

Keywords: Automatic air conditioner shut-off system,; An energy-saving solution for air
conditioning; CO, sensor MH-Z19C; PIR motion sensor HC-SR501.

1. PAT VAN PE van phong, va khong gian cong cong. May lanh

(diéu hoa khong khi) 12 mét thiét b tiéu thy

Trong bdi canh cong nghé phat trién nhiéu dién ning nhat trong mot toa nha [1].

manh mé&, nhu cau vé cac giai phap tiét kiém  Tuy nhién, viéc quén tit may lanh khi khong c6

nang luong va gidm chi phi sinh hoat ngay cang ngudi trong phong 13 tinh trang phd bién, gay
tré nén quan trong, dac biét trong cac gia dinh, ra sy lang phi dién nang nghiém trong.
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Hé thdng “tit may lanh tu dong khi
khong c6 nguoi trong khong gian diéu hoa”
dugc xay dung dya trén viéc ung dung cam
bién chuyen dong va cam bién nong do CO,
cho phép thiét bi ty dong nhan biét thuc té dang
c¢6 hodc khong c6 ngudi trong khong gian diéu
hoa va ty dong tat may lanh.

2. PHUONG PHAP NGHIEN CUU
2.1. Ly thuyét

Hé théng tu dong tit may lanh khi
khong c6 ngudi duge thiét ké dé t6i wu hoa
viéc sir dung may lanh trong phong, bao gdm
cac thanh phan chinh 1a cam bién chuyén dong
(PIR), cam blen CO,, vi didu khién va relay de
diéu khién ngudn may lanh. Myc tiéu la tiét
kiém ning luong bang cach tit may lanh khi
khong c6 ngudi va dam bao may lanh van hoat
dong khi c6 nguoi trong phong, ngay ca khi ho
khong di chuyén, vi du nhu trong trudng hop
khi dang ngu.

Cam bién PIR sé& phat hién chuyén dong
trong phong. Khi c6 chuyén dong, cam bién gui
tin hiéu dén Arduino dé x4c nhan c6 ngudi va
duy tri trang thai bat cho may lanh. Néu khong
phat hién chuyén dong trong mot khoang thoi
gian nhét dinh (vi dy, 10 phut), hé thong s¢ kiém
tra néng do CO,. Cam bién CO, s& do nong do
khi CO, trong khong khi. Néu nong do CO, vuot
mot ngudng nhit dinh (thuong tir 400- 1000 ppm
khi c6 nguoi, dua trén gid tri thuc té do duoc),
hé théng x4c dinh van c6 nguoi trong phong va
gilt may lanh hoat dong. Néu ca hai cam bién
khong phat hién c6 nguoi trong phong (khong
c¢6 chuyén dong va nong d6 CO, du6i ngudng),
Arduino sé& giri 1énh tit may lanh

May lanh - Ro-le - Arduino

| MH — Z19C

Hinh 1. So' d6 nguyén 1y co ban

Arduino s& dong vai trd diéu khién,
nhan tin hiéu tir ca hai cam bién va xu ly diéu
kién dé diéu khién Relay (hodc thiét bji diéu
khién khac) két ndi véi may lanh, thuc hién
viéc bat hodc tit may lanh dua trén dau vao tir
céc cam bién.

2.2. Thuc nghiém
2.2.1. Lwa chon thiét bi

Dé thiét ké cho hé thong nay, ngoai viéc
chon vi xtr Iy thi viéc phai st dung cam bién dé
phat hién sy hién di¢n ctia con ngudi trong khu
vuc diéu hoa 1a tat yéu. Pé lam duoc diéu nay,
ta chon cam bién chuyén dong HC-SR501 véi
cac tiéu chi nhu dé dang tim kiém, hoat dong
don gian, gia ca phu hop véi hé thong chi can
bao cdo co trang thai chuyén dong va tuong
thich véi vi diéu khién dugc lya chon.

Hinh 2. Cam bién HC-SR501

Tuy nhién, cam bién chuyén dong nay
¢6 nhugc diém chi phat hién dugc chuyén dong
ma khong tryc tiép phat hién sy hién dién cua
con nguoi, do do trong truong hgp cd nguoi
nhung khong c6 chuyén dong trong mot thoi
gian (nhu lac ngl vao budi tdi) thi cam bién
nay s€ khong con hiru dung.

bé khic phuc nhuoc diém nay, ta chon
thém cho h¢ thong cam bién do néng do CO,
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MH-Z19C. Con ngu(‘ri thai ra khoang 900g
(hoac 0. 9kg) CO moi ngay thong qua qua trinh
thd. Cu thé, mdi lan thd ra, khong khi thai chira
khoang 4.6-5.9% CO, so véi khoang 0.038%
trong khong khi ma chung ta hit vao. Pay la
udc tinh trung binh cho mgt nguoi trudng thanh

khong hoat dong manh [2].

Hinh 3. Cam bién MH-Z19C

Bdng 1. Théng s6 cam bién nong do

CO, MH-Z19C [3].
Model MH-Z19C
Khi phat hién CO,
bié¢n ap hoat dong 50+0.1VDC
Dong dién trung < 40mA (@ ngudn cap
binh 5V)
Dong dién cuc dai 125mA (S@Vl;guon cap

Muic giao dién

3.3V (tuong thich véi 5V)

400 ~ 5000 ppm

Pham vi phat hién (tity chon)
Tin hiéu diu ra S?:;?CP;?IFEJ?{IE;F)
PWM Co
Thoi gian khoi dong 1 phut
Thoi gian phan hdi T90 < 120 gidy
Nhiét do 1am viéc -10~50°C
Do 4m lam viée 0~95% RH

‘ ‘ (khoéng ngung ty)
Trong luong 5¢g
Tubi tho > 5 nam
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Chon vi xu 1y 1a Arduino Uno R3 va
Relay JQC- 3FF- S -Z kém di¢n tr¢ 10k va diode
IN4007. Ngoai ra, h¢ théng con co led bao hiéu
khi ¢6 ngudi trong khong gian diéu hoa.

Hinh 5. Relay JOC- 3FF- S -Z

2.2.2. Thiét ké so dé lip dat

Dua trén catalogue cua ting thiét bi [3],
[4], [5], ta thiét ké duoc so do lap dat cho céac
thiét bi d4 Iua chon.

K&t noi cam bién CO, MH - Z19C: chan
PWM két n6i voi chan s6 7 trén Arduino (st
dung chan nay dé truyén tin hiéu). Chan Vin va
chan GND két nbi v6i chan 5V va GND trén

Arduino.
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Hinh 6. So dé két n6i cam bién co,

Két nbi cam bién chuyén dong HC-
SR501: Chan VCC va chan GND két ndi chan
5V va chan GND trén Arduino. Két ndi chan tin
hiéu véi chan s6 9 cua vi xur 1y.

et
e ™
[ VEC | Tl
ELl 3
[ G | =L
A v
Hinh 7. So' do két néi cam bién chuyén dong
HC-SR501

Két ndi Relay, diode va dién tré 10k
vao vi xur Iy Arduino: Chan DC+ va DC- cua
Relay dugc ndi voi chan 5V va GND cua
Arduino, dong thoi hai chan nay ciing két nbi
v6i 1 diode IN4007. Chan In cia Relay s& két
ndi voi mot dién tré 10K va két ndi t6i chan
s6 10 cua Arduino. Chan COM cua ro-le ndi
vGi mot trong hai ddy cap nguon cho may lanh
(thuong la day nong hoac day Ira). Chan NO
nbi voi dau con lai cua diy din dén may lanh.

MAY LANH
{ AC220V)

—_—

. . )
i g I

=

- Relay

. o

) L% J/

Hinh 8. So dé két néi Relay

Led 5mm duoc két ndi dién tré 220R va
két no1 véi chan 13 cua Arduino.

2.2.3. Hi¢u chinh cim bién CO, va viét code
cho vi xw ly

Cam bién Co, dé bi anh hudng bai cac
yéu to cia moi trudong. Hi€u chinh cho phép no
do chinh xac ndéng do CO, trong moi truong
thuc t€ ma no6 s€ dugc su dung. Sau khi két noi
cam bién, dé cam bién hoat dong trong 20 phut
dé cam bién do néng dd 6n dinh. Bé kiém tra
lya chon thong ) né)ng do CO, tdi thiéu khi co
nguoi, ta cho cam bién chay trong cac truong
hop c6 nguoi va khong cé nguoi trong khong
gian diéu hoa.

Hinh 9. Hinh anh kiém tra nong dg CO,
0 ngodi troi
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Két qua cho thiy nong do CO, ¢ muc
khong cé nguoi, khong gian thoang dao dong
duéi mic 400ppm. Mtrc nay la phu hop véi
cac nghién ctru khi chi ra mic ppm trong moi
truong ngoai nha 1a tir 350 dén 450ppm [7].

B oom

Hinh 10. Nong d¢ CO, trong phong kin khi c6
2 nguoi

Két qua kiém tra cho thay néng do CO,
trong phong kin 12m? khi ¢6 1 nguoi dao dong
tir 600-650 ppm. Két qua kiém tra nay 1a phu
hop véi khong gian sinh hoat binh thuong cta
con nguodi [6], do d6 chiing minh dugc cam
bién dang hoat dong on dinh.

Bdng 2. Bang gid tri thong s6 cam bién CO, trich
tir nha san xuat [3]

Vi du lay CO,

trong khoang 400~2000ppm
Dai dau ra CO, 400~2000ppm
Chu ky 1004ms £5%
Xung cao & dau chuky | 2ms (gi tri 1y thuyét)
Gitra chu ky 1000ms £5%
Xung thap & cudi chu ky | 2ms (gia tri Iy thuyét)

Cong thuec:
H—2ms
C__., =2000 X T ) [3]
FP (TH+ TL— 4ms)
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: (CO, concentration could be

calculated by PWM output)

Nong do CO, dugc tinh béng dau ra
PWM.

TH: (High level output time during
cycle) Thoi gian mirc cao trong chu ky.

TL: (Low level output time during
cycle) Thoi gian mirc thap trong chu ky.

“Viét code cho hé thong:

Dé chinh x4c nhét cho thoi gian chd tir
lic cam bién chuyén dong phat hién co chuyén
dong 1an cudi toi luc tit Relay 1a 10 phut, & day
ta kiém tra nhanh bang cach d6i thoi gian cho
thanh 10 gi?ty. Duya trén phan tich nong c”Ié CQ2
O trén, ta lay gia tri 600ppm la muc thap nhat
phat hién c6 nguoi.

Néu cam bién chuyén dong phat hién
trong 10 gidy khong co chuyén dong, Arduino
s& kiém tra cam bién nong do CO, trong khong
gian diéu hoa. Néu gia tri ppm doc duogc dudi
600ppm thi tit may lanh va dén led tit.

Tt nhitng ¥ tudng do, ta viét duge code
cho h¢ thong.

3. KET QUA VA THAO LUAN

Hinh 11. Két noi cam bién va Arduino
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St dung BreakBoard dé ting s luong
chan cim 5V va GND cua Arduino. Két ndi
cam bién vao vi xur 1y theo md hinh 1y thuyét &
trén.

Két qua thyc nghiém cho thay khi ¢
chuyén d()ng mac dinh 1a may lanh s& dugc mé
ma khong can dén két qua tir cam bién Co,.
Trén man hinh s& xuat hién cac thong bao “Co
chuyén dong” va hé thong s& giir cho Relay
md, may lanh van duy tri trang thai hoat dong.

Khi c6 ngudi trong khong gian diéu hoa
(cin phong dang lay vi du véi dién tich khoang
12m? va c¢6 2 nguoi trong khong gian diéu
hoa). Nong do CO, s€ phu thuoc vao khong
gian va mat d§ nguoi trong phong Khi khong
co chuyen dong nhung chi s6 ppm tur cam bién
CO, van ¢ muc cao > 600 thi Relay van duoc
mo. Sau mot khoang thoi gian khong c6 chuyén
dong va chi sé ppm < 600 thi Relay tit. Relay
s€ tu dong dugc bat lai sau khi c6 ngudi nhung
may lanh van giit trang thai tat.

Serial Monitor x  Output

Hinh 12. Hinh anh ket qua khz coO nguoi trong
khéng gian diéu hoa

4. KET LUAN

Dy 4an hé thong tit may lanh tu dong da
cung cap mot giai phap hiéu qua dé tiét kiém
nang hrong trong khéng gian diéu hoa. Bang
cach két h0’p cam bién CO, MH-Z19C va cam
bién chuyén dong PIR HC- SR501 hé thong c6
thé xac dinh chinh xac sy hién dién cta con
ngudi trong phong. Khi khong c6 chuyén dong

hodc nong do Q02 dudi ngudng quy dinh, may
lanh s€ dugc tat tuw dong, giam lang phi dién
ning. Hé thong khong chi giup tiét kiém chi
phi ma con gop phan bao vé méi trudng bang
cach gidm luong khi thai carbon. Day la mot
giai phap thong minh va thuc té dé ap dung vao
cac hg gia dinh va doanh nghiép hién nay, dac
biét 1a cac khong gian van phong hodc phong
hop noi ma rat dé quén tit may lanh. %

Ngay nhén bai: 18/11/2024
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PNG DUNG CFD NGHIEN CU’U DONG KHi QUA BO TURBINE CUA
DONG CO XANG TANG AP

APPLICATION OF CFD STUDYING GAS FLOW THROUGH THE TURBINE OF THE
GASOLINE ENGINE WHEN THE TURBOCHARGER

P6 Duy Ha
Vién Co khi Pong luc, Truong Pai hoc Cong nghé Giao thong Van tai

TOM TAT

Tdng dp ngdy cang dong mét vai tro quan trong trong sw phdt trién ciia dong co xdang. Pong
co xing EcoBoost trang bi bé Turbocharger did mang lai hiéu qud gitip cong sudt ciia dong co ting
trong khi thé tich dong co khéng thay doi. Khi xe hoat déng trong thanh phé, déng co véi dung tich
nhé sé gitip tiét kiém nhién liéu va giam khi thai. Khi xe hoat déng trén dwong cao toc, hé thong
ting ap hoat déng gitip dong co hoat dong nhw véi dong co ¢6 dung tich xylanh I6n. Déi véi tinh
todn thiét ké bo Turbocharger, néu biét dwoc qud trinh van dong ciia dong khi sé givip t6i wu vé két
cdu, giam b6t cc ton that ma van dam bdo diéu kién hoat dong ciia hé thong tang ap. Trong nghién
ctiu nay, tac gia si dung modul CFD Fluent trong phan mém Ansys dé nghién civu vé vin dong ciia
dong khi qua Turbine ldp trén dong co xdng dung tich 1,4 lit. Két qua nghién civu thé hién vé vin
toc dong khi xa, triong nhiét dé va dp sudt trong bé Turbine.

Twr khoa: Dong co xang; Turbine; CFD Fluent; Tiéu thy nhién liéu.
ABSTRACT

Turbocharging is playing an increasingly vital role in the development of gasoline engines.
The EcoBoost petrol engine equipped with a Turbocharger has brought the efficiency to help the
engine's capacity increase while the engine volume does not change. When the car operates in a
small engine city, it will save fuel and reduce emissions. When the vehicle operates on the highway,
the turbocharged system works to help the engine operate like a large-cylinder engine. For design
calculations of the Turbocharger, if you know the movement of the airflow, it will help optimize the
structure and reduce the losses while ensuring the operating conditions of the Turbocharger. In
this study, the author uses the CFD Fluent module in Ansys software to study the movement of the
gas flow through the turbine mounted on a 1.4-liter petrol engine. The research results show the
turbine's exhaust, temperature, and pressure field velocity.

Keywords: Gasoline engine; Turbine; CFD Fluent; Fuel consumption.
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1. PAT VAN PE

Mot trong nhiing giai phap tiét
kiém nang lugng va bao vé€ moi trudng
la nang cao hiéu qua str dung dong co
d6t trong trén phuong tién giao thong
bang ting ap cho dong co [1]. Pong co
xang khi tang ap s& gidm kich thudc
nhung van hoat dong nhu dong co co
cong suit 16n. Trong nhitng nim gan
day, mot s6 nha san xuét 6 to da gidi
thiéu dong co xang tang ap 1,4 lit dén
1,6 1it [2, 3]. Hiéu suét ctia nhirng dong
co tang ap nay tuong tu nhu cua dong
co dung tich 2,0 lit. Mtc ti€u thu nhién
liéu giam hon 10% [4].

Trong bai bao nay, tac gia di vao
nghién ctru sir dung modul CFD Fluent
trong phan mém Ansys dé nghién ciru
vé van dong cua dong khi qua Turbine
lap trén dong co xang dung tich 1,4 lit.
Két qua nghién ctru thé hién vé van toc
dong khi, truong nhiét do va ap suét
trong bo Turbine.

2. THONG SO TURBINE CHO
TINH TOAN

Trong nghién ctru nay, bd tang
ap tng dung cho dong co xang duoc
nghién ctru cho dong co xang 4 ky
taing 4p 4 xy-lanh thang hang 1,4 lit
hoat dong tir 880 dén 6000 vong/phut.
Turbine duoc thiét ké dé phu hop véi
dong co xang 1,4 it va vai hé s ting
ap la 1,5. Khi thai sau khi ra khoi dong
co duoc gom lai ma dua vao Turbine,
Turbine dugc thiét ké dé co thé mo
hoan toan & toc d6 dong co 6000 vong/
phat. Bang 1 cho thdy cac thong s6
thiét ké chinh ctia Turbine.

Bang 1. Cdc théng sé thiét ké Turbine.

Tén goi Gia tri Don vi
S6 vong quay Turbine 87000 vong/phut
Nhiét do dau vao Turbine 1250 °K
Nhiét do du ra Turbine 1226 °K
Ap suit dau vao Turbine 0,161 Mpa
Ap suit dau ra Turbine 0,146 Mpa
F\r/srr‘lb ‘iti)lz dong khi dau vao 196.9 /s
Van tc dong khi dAu ra Turbine 156,3 m/s
S6 luong canh Turbine 12 -
?;Ufrlﬁrlgliilg ngoai cia miéng 61.58 mm
Puong kinh trung binh cu
mliléclylr;gra Turtbr;lneg Pl eue 27,78 mm

3. KET QUA VA THAO LUAN
3.1. Chia lwéi khi tinh toan dong luc hoc (CFD)

Sau khi nhiap mé hinh viao phin mém CFD
Fluent, tac gia tién hanh chia lu6i cho tinh toan; ludi
dang lyc dién duoc chon dé tinh toan cho Turbine nhu
thé hién trong Hinh 1. Trong nghién ciru ndy, cac tac
gia str dung chia ludi 1a 500000 6, thé tich mot 6 ludi 1a
2,779x107*m?, 289245 nut, 1586290 phan tir.

Hinh 1. Céc té bao khi thai va cdc té bao chia ludi.
3.2.Phén tich dong hoc dong khi chuyén dong qua Turbine

Mo phong céac thong sé tbe do dong khi, ap suét,
nhiét d0 trén cac canh cua Turbine dugc tinh toan tai toc
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d6 6000 vg/phat va 100% tai cia dong co. Két
qua cua tinh toan CFD s€ dugc phan tich nhu
sau:

- M6 phéng van toc:

Két qua vé van toc dong khi thai trong
Turbine dugc thé hién nhu trén Hinh 2, véan toc
cua dong khi ¢ phia dudi Turbine bi cham lai
va hinh thanh chuyén dong xody trong Turbine.
Van tdc dong khi bién thién tir 1,183 m/s va ¢
nhiing vi tri ¢6 thé dat 1910 m/s.

Hinh 2. Mé phong hwéng dong khi thai di chuyén.

- M6 phong nhiét do:

1.281e+03
1.275e+03
1.269e+03
1.263e+03
1.257e+03
1.251e+03
1244403
1.238e+03
1.232e+03
1.228e+03
1.222e+03

1.216e+03
1.210e+03
1.200e+03

Hinh 3. M6 phong nhiét do khong khi.

Pbi véi toc d6 quay cia Turbine 14
87000 vong/phat, nhiét d6 dau vao Turbine
1250 °K. Su phan bd nhiét do trong b Turbine
6 thé duoc nhin théy nhu trén Hinh 3 véi sy
bién thién nhiét do tir 1220 °K dén 1281 °K,
dong khong khi thai bi gidn n¢ trong Turbine
khién nhiét d6 dau ra ctia Turbine 1 1226 °K.
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- M6 phéng ap suit:

Hinh 4. Puong phdn bé dp sudt trong Turbine.

Trén Hinh 4 cho thdy 4p sut khi thai
& dau vao cua canh Turbine 13 0,161 Mpa va &
dau ra cta Turbine 14 0,146 Mpa. Viéc chuyén
d6i dong ning quay thanh ap suit da tao ra
mot lwong khi bi nén c6 ap sudt 16n nhit trong
Turbine 1a 0,181 Mpa.

4. KET LUAN

Két qua nghién ciru cho thay viéc st
dung dong hoc chat 1ong tinh toan (CFD Fluent)
da gitp hiéu rd hon vé chuyén dong cua dong
chdy qua Turbine cua dong co co tang 4p. Khi
xét van toc, nhiét do, ap suat dong khi thai qua
Turbine, ta c6 thé danh gia dugc mat do dong
khi, gia tri tai cac vi tri trong Turbine. %
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XE DIEN, O TO DIEN VA V| THE TRONG TU'ONG LAI

ELECTRIC VEHICLES, ELECTRIC CARS AND POSITION IN THE FUTURE

Pham Thé Hung, Tran Cong Thirc, Nguyén Ngoc Hién,
Nguyén Trung Kién, Pham Sy Lién
Truong Pai hoc Thai Binh

TOM TAT

Bai bdo nay trinh bay tong quan vé lich sir qud trinh chuyén doi tir xe chay xdng sang xe
dién, dé thdy dwoc xu hiedng phdt trién xe dién trong twong lai la tat yéu. Tiép theo, nhitng vin dé
vé anh hwéng do 6 t6 t6i méi truong dwoc phan tich, tir dé thay dwoc tam quan trong ciia xe dién -
nhitng phiong tién ddp iing dirge yéu cau vé chat lwong khi thai. Bén canh dé, nghién civu cho thdy
xe dién phdt trién givip cho nhan loai gidm phu thuéc vao dau mé. So do nguyén Iy chung va két cdu
ciia xe dién dwoc dé cdp trong nghién civu cho thdy wu diém va xu huwdng phdt trién manh mé trong
twong lai cua xe dién.

Tw khoéa: Xu huong xe dién; Xe dién; O 16 dién; An toan méi truong.
ABSTRACT

This article provides an overview of the history of the transition from gasoline-powered cars
to electric vehicles, highlighting the inevitable trend of electric vehicle development in the future.
It then analyzes the environmental impacts of automobiles, emphasizing the importance of electric
vehicles as they meet emission standards. Furthermore, the study shows that the advancement
of electric vehicles will help humanity reduce its dependence on oil. The general schematic and
structure of electric vehicles are also discussed, demonstrating their advantages and the strong
development potential of electric vehicles in the future.

Keywords: Vehicles Trend, Electric Vehicles,; Electric Cars; Environmental Safety.

1. TONG QUAN

Thuc té 6 to dién trén thé gidi da Xuét
hién rat nhiéu nam trude, chiéc xe chay di¢n
dau tién xuat hién nam 1880 duoc James Starley
(ngudi Anh) da thiét ké chiée xe chay dién ba
banh dau tién. Tuy nhién, dén nim 1884 chiéc
6 t0 dién dau tién duoc ra doi, do nha phat minh

Thomas Parker & Anh. Sau d6, Anh va Phap la
hai quéc gia dau tién ung hd viéc st dung xe
dién cho giao thong [1].

Chiéc xe dién ddu tién tai My duoc
ché tao vao nhiing nam 1890 do nha ché tao
William Morrison, chiéc xe dau tién nay c6 thé
di chuyén duogc véi van toe 23 km/h [1].
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Vao thap nién 1900, xe dién 1a trao luu,
xu thé nho nhiing dic diém loi thé nhu: khong
gdy tiéng On, khong tao ra khoi bui, khong can
quay tay dé khoi dong, khong rung lic, hon nira
thoi diém d6 xe xing chua c6 tdc do cao.

Nhung ngay sau thoi diém dé, nganh
o to dién c6 bude thodi trao theo nhu cau sir
dung chua cao, cung sy phat trién manh mé cua
nganh coéng nghiép 6 t6 sir dung xing. Ching
han nhu nim 1908, hang Ford san xuit hang
loat model T, hodc mot vi du khac nhu nha phat
minh Charles Kettering gidi thi¢u bo khdi dong
mai giap loai bd viéc nguodi s dung 6 t6 phai
quay tay dé khoi dong.

Mat khac gia thanh 6 t6 dién luc do
cling 1a mot diéu déng noéi, nam 1910 gia cua
mot chiéc 6 t6 dién binh quin khoang 1800
USD, trong khi ¢6 mot chiéc xe chay xing gia
binh quan vao khoang 600 USD. Vi su chénh
léch gia nhur vay nén nhiing chiéc 6 t6 dién chi
yéu duoc sir dung boi nhitng gia dinh c6 thu
nhép cao.

Tt nam 1920, nganh cong nghiép khai
thac hoa dau phat trién giup cho gia nhién li¢u
xang, dau ré di rit nhiéu. Bén canh do, co s ha
tang giao thong duogc phat trién manh mé. Do
do, xe chay xang hoac chay dau cling dugc ua
chudng nhiéu hon. Pén nhiing nam 1930, xe
chay nhién liéu hoa thach bung nd, trong khi 6
t6 dién gan nhu mét hoan toan thi phan.

Nhu vay, 0 t6 dién da dugc nghién clru
va phat trién sém boi nhiéu nha khoa hoc trén
thé gioi. Tuy nhién, khi luu hanh trong thuc té
van con nhiéu han ché can duoc cai tién nhu toc
do, thoi gian st dung pin, pham vi hoat dong.
Hon nira, gid thanh so véi xe su dung nhién
liéu hoa thach ciing 14 van dé duoc quan tam.
Nhitng nim gan day, khoa hoc cong nghé ngay
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cang phat trién, mot s nhugc diém cua xe dién
da duge khéc phuc. Do d6, cach nhin nhan vé
xe dién cta nguoi dung, 6 to dién c6 nhiéu thién
cam hon boi nhiing l¢i ich né dem lai trong qua
trinh khai thac, sir dung trong tuong lai.

2. NHUNG LOI ICH VA YEU CAU KINH
TE, KY THUAT KHI SU DUNG XE DPIEN,
O TO PIEN

2.1. Xe di¢n thuong gin lién véi cac lgi ich
vé moi truong

Ngay nay, trén toan thé giéi dang co
nhiéu lo ngai vé 6 nhiém tir cac phuong tién
giao thong st dung nhién li€u hoa thach, 6
nhiém d6 dén tir khi thai ra nhu carbon dioxide
(CO,), carbon monoxide (CO), nitrogen oxides
(NOx), va hydrocarbon. Tropg kpi, khi CO, 1a
nguyén nhan chinh gay ra bién d6i khi hau trén
toan cau [2].

Viéc st dung xe dién giup giam phat
thai khi nha kinh va 6 nhiém khéong khi trong do
thi, cai thién chat lugng khong gian song. Nho
st dung dong co dién, xe dién van hanh ém diu,
khong gay tiéng on. Py duoc coi 1a mot giai
phap hiru hiéu dé lam sach chat luong khong
khi, giam 6 nhiém tiéng dn, cai thién chat luong
cudc séng va stc khoe ctia con ngudi.

2.2. Tiét kiém ning lwgng va giam phat thai
carbon tong thé

Thay thé xe str dung dong co ddt trong
bang xe dién gitp tiét kiém ning luong, cu thé
su dung hiéu qua dién tir hé théng dién ludi
qudc gia gitp tiét kiém khdi lugng 16n xing
dau hang ngay. Hién nay, c6 nhiéu nha may
dién hién dai v6i cong suét cao than thién véi
moéi truong nhu 1a thuy dién, dién gid, dién
nang lugng mat troi, dién hat nhan. Cac nguff)n
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nang lugng nay lam giam lugng khi thai carbon
cho moéi truong.

Str dung xe dién c6 thé nang cao an
ninh ning lwong bang cach giam sy phu thudc
vao dau mo nhap khau. N6 khuyén khich sir
dung ning luong tai tao, 1am ting ngudn cung
ning luong nodi dia va giam rui ro tir bién dong
gia dau. Tuy nhién, can phét trién ha tang sac
va nguodn dién bén viing dé tdi vu hoa tac dong
nay. Ning luong cua xe dién dén tir pin, boi vay
trong qua trinh xe hoat dong hoan toan khong
dién ra qua trinh d6t chay, nho d6 xe co kha
nang giam thiéu tdi da nguy co chay nd.

2.3. M0 hinh sir dung phuong tién giao thong
dwong bd chay bing dién

Nhiéu nude trén thé gioi da ap dung cac
phuong tién giao thong cong cong bang xe dién,
do do6 6 to dién da duoc st dung nhiéu. Nudc
ta hién nay, 6 to dién ciing dang dan chiém linh
thi phﬁn va dugc nguoi dan wa chudng, VinFast
da cho ra doi cidc mau xe dién khac nhau gitip
cho ngudi st dung ¢6 nhiéu lya chon. Pham vi
va thoi gian sac cua pin xe dién l1a vo cung quan
trong va cac dong xe dién tap trung phat trién
cong nghé sac moi.

Vi nhitng loi ich ma xe dién mang lai
thi viéc sir dung rong rai can dam bao tot cac
yéu cau ky thuat sau:

- Ha tang sac: Can phat trién mang luéi
tram sac d€ dam bdo ti¢n loi cho ngudi dung.

- Chi phi san xuit: Can giam gia thanh
san xuat xe dién va pin dé tang tinh canh tranh.

- Hiéu suat pin: Nang cao dung lugng

va thoi gian sac cua pin dé toi uvu hoa quang
duong di.

- Tinh bén viing: Bam bao quy trinh san
xuat va tai ché pin than thi¢n véi moi truong.

- Chinh sach hd trg: Can c6 chinh sach
vu dai tir chinh pht nhu gidm thué, hd tro tai
chinh dé khuyén khich nguoi tiéu dung.

- Pao tao va phat trién: Pao tao nhan
luc dé bao tri va stra chira xe dién.

3.KET CAU O TO PIEN

Céc 6 to chay hoan toan bang dién déu
duoc trang bi mot hoac nhiéu motor dién thay
thé cho dong co ddt trong. Nhimg chiéc xe ndy
stt dung mot bd ngudn dc quy kéo dé truyén
niang lugng cho motor dién va phai dugc cam &
cac tram sac hodc mang di¢n ludi. Boi vi chay
bang dién cho nén phuong tién khong co6 khi thai
va lugc bd di nhitng bo phan cua hé théng nhién
liéu long thong thuong nhu binh nhién liéu, bom
nhién li¢u, duong 6ng nhién liéu. Vé két ciu cua
6 to dién gdm céc hé théng co ban sau:

3.1. So @6 bo tri chung hé truyén dong
CAu hinh co ban hé truyén dong bo bién

d6i - dong co va hé thong nang lugng phan phbi
cho xe dién c6 thé theo so dd hinh 1.

BATTERY PACH INVERTER

. |_ -
] ( [ ] worms
CAPACITOR
Battery pack Bo pin
Inverter Bién tan
Traction motor Pong co kéo
Ultra-capacitor Siéu tu dién

Hinh 1. So do nguyén ly hé truyén dong cho
xe dién [3]
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3.2. Céu tao tong quat xe 6 to dién

My i

B 84 Sdn

A\
\ e
B4 dhbu khidn Sdn 10 Y e D
.

Hinh 2. Cdu tao xe 6 16 dién [4], [6]

bong co dién/Motor di¢n: Su dung
nang lugng tir bd ngudn dc quy, motor ndy
dan dong cac banh xe. Vai phuong tién con sir
dung t6 hop dong co — may phat thuc hién ca
hai chirc nang truyén dong va tai sinh/hoi phuc
nang luong.

Bo diéu khién dién tor cong suat: Bo
phéan nay quan ly dong nang lu’ong dién duogc
cung cap bai dc quy, dleu khién toc do cua
motor dién va momen xoan ma né tao.

B6 chuyén d6i DC/DC: Thiét bi nay
chuyén doi ngudon DC 4p cao tir ¢ quy thanh
ngudn DC ap thip can thiét dé cac thiét bi trén
xe hoat dong va sac lai cho ac quy phu.

Heé thong 1am mat: Hé thong nay duy tri
mot pham vi nhiét do hoat dong thich hop cua
dong co/motor di€n va cac bd phan khac.

Ac quy phu: Trong mot chiéc xe truyén
dong dién, nguon pin phu cung cap nang luong
cho cac thiét bi trén xe hoat dong.

Bo sac tich hop Lay nguon dién AC
duoc cung cip qua cong sac Va bién d6i chiing
thanh ngudn DC dé sac cho dc quy. Bo phan
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nay theo ddi cac thong sb cia dc quy nhu dién
ap, dong, nhiét dJ va trang thai sac.

Truyén dong (dlen) cong sac: Cong sac
cho phép phuong tién két ndi véi ngudn dién
bén ngoai dé sac dc-quy.

Bo dc quy kéo (Pin): Luu trir dién dé
cung cap cho motor.

Hinh 3. So' do hé thong dién cia 6 t6 dién [5], [7]

V61 nhiing cau tao cua xe 6 t6 dién nhu
trén cho chung ta thay xe dién c6 nhiéu vu diém
noi bat nhu:

-Pon gian va hiéu qua: It bd phan co khi
hon, giam kha ndng hong hoc va chi phi bao tri.

- Trong luong nhe: Thiét ké pin va dong
co giup giam trong luong tong thé, nang cao
hiéu suat.

- Phan bo trong lwong téi wu: Pin
thuong duogc dat thap va phan bo déu, cai thi¢n

kha nang diéu khién va do o6n dinh.

- Cong ngh¢ hién dai: Tich hop dé dang
v&i cac cong nghé thong minh nhu tur 141 va két noi.

- Than thién véi moi truong: Khong
phat thai khi doc hai, gép phan vao gidm 6

nhiém khong khi.
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T4t ca nhitng wu diém nay giup xe 0 to
dién trd thanh lya chon hap dan cho tuong lai.

4. KET LUAN

Hién nay, 6 t6 dién dang dan thay thé
xe chay bang nhién liéu hoa thach béi vu diém
than thién moi truong va ddm bao an ninh nang
lugng. Xe dién dugc cho la twong lai tat yeu
cua nganh cong nghiép san xuét 6 t6. Ngoai van
dé chi phi san xut, cong ngh¢ pin chinh la bd
phan quan trong nhat cia mot chiéc xe dlen
Boi vi, quing dudng xe c6 thé chay sau mdi lan
sac dién chinh 1a mdi quan tam lon cua khach
hang. D¢ giam thoi gian sac, mot s hing da
c6 hinh thirc d6i bo pin can 1iy bo da sac day
san tai tram sac. Hién cong ngh¢ nay van chua
phd bién rong rii, nhung sé tré nén quen thudc
trong tuong lai khong xa. Cong nghé sac du
phong cho xe dién nhu voi dién thoai di dong
du kién ciing s& c6 mat trén thi truong trong
mat vai nam tdi, tao tam ly yén tdm cho nguoi
dung trong nhimg chuyén di xa, ¢ nhitng noi
chua duoc lép dat tram sac ¢ dinh, hodc khi
tai xé quén dé y dén dung luong pin trén xe. Va
khi do, xe dién s tr¢ thanh lya chon sb mot cia
nguoi tiéu dung. %

Ngay nhan bai: 19/10/2024
Ngay phan bién: 12/11/2024
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THUC TRANG VA GIAI PHAP PHAT TRIEN NGANH CHE TAO
THIET Bl PHUC VU NGANH CONG NGHIEP NANG LUONG
TAI TAO CHO KHU VU'C VEN BIEN, HAI PAO VIET NAM
DEN NAM 2030, TAM NHIN DEN NAM 2045

CURRENT STATUS AND SOLUTIONS FOR DEVELOPING THE EQUIPMENT
MANUFACTURING INDUSTRY SERVING THE RENEWABLE ENERGY INDUSTRY
FOR COASTAL AND ISLAND AREAS OF VIETNAM UNTIL 2030,

WITH A VISION TO 2045

Vii Vin Khoa, Vii Trung Tuyén*, Pinh Viét Hai
Vién Nghién ctru Co khi

TOM TAT

Bai bdo gidi thiéu két qua diéu tra, khdo sdt, tong hop tinh hinh phdt trién nganh céng
nghiép nang heong tdi tao tai Viét Nam néi chung va ving ven bién, hai dao Viét Nam néi riéng, qua
dé nhén dinh vé nhu cdu phat trién nganh céng nghiép nang lwong tdi tao, ddp iing quy hoach phdt
trién nang heong quoc gia va chién lwge phdt trién bén viing kinh té bién Viét Nam dén nam 2030,
tam nhin dén ndam 2045. Bdi bdo ciing trinh bay két qud khdo sat thwc trang, nhu cau nganh ché tao
thiét bi phuc vu nganh céng nghiép nang lwong tdi tao, tir d6 dé xudt cdc giai phdp phat trién nganh
ché tao thiét bi phuc vu nganh cong nghiép nang lwong tdi tao cho khu viec ven bién, hai dao Viét
Nam.

Tir khéa: Ché tao thiét bi; Nang luong tdi tgo.
ABSTRACT

The article introduces the results of the investigation, survey, and synthesis of the development
situation of the renewable energy industry in Vietnam in general and in coastal and island areas of
Vietnam in particular, thereby assessing the need to develop the renewable energy industry, meeting
the national energy development plan and the strategy for sustainable development of Vietnam's
marine economy to 2030, with a vision to 2045. The article also presents the results of the survey
of the current situation and needs of the equipment manufacturing industry serving the renewable
energy industry, thereby proposing solutions to develop the equipment manufacturing industry
serving the renewable energy industry for coastal and island areas of Vietnam.

Keywords: Equipment manufacturing; Renewable energy.
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1. MO PAU

Trong khi nhu ciu vé dién ning ngay
cang tang cao, viéc san xuat dién nang truyén
thong tir ngudn nhién liéu hoa thach (than da,
dau,...) ngay cang bi han ché do cac tac dong
Xau cua dang nhién li¢u nay khi ddt téi moi
truong, toi strc khoe con ngudi; do ngudn cung
cép dan can kiét, do d6 viéc san xuat dién nang
tir cac ngudn nang luong tai tao (NLTT) la rat
can thiét, dang 1a xu thé tit yéu trong sy phat
trién nang lugng moi (sach) toan cau. Voi cac
van ban dd ban hanh, Chinh phu di thé hién
quyét tim theo dudi va phat trién nganh cong
nghiép NLTT c6 tinh hoi nhap sau rong véi thé
gioi.

Mudn phét trién duoc tbt, bén vimg
nganh cong nghiép NLTT, song song chung ta
can phai phat trién manh nganh ché tao thiét
bj trong nudc nhim nang cao ty trong ndi dia
hoa, chu dong trong cung cap vat tu, thiét bi.
Qua viéc khao sat tinh hinh ciing nhu nhu cau
cap thiét cua viéc phat trién nganh cong nghiép
nang lugng tai tao tai Viét Nam, dac biét 1a cac
khu vuc ven bién, hai ddo, nhan théy tiém nang
phat trién nganh ché tao thiét bi trudc mat va
trong twong lai vai chuc nam téi 1a rat 16n. Dé
phat trién duogc nganh ché tao thiét bi phuc vu
nganh cong nghi¢p NLTT, Chinh phu, cac bd
ban nganh ciing di ban hanh dugc mot sd cac
co ché chinh sach, chién luoc va giai phap phat
trién nganh ché tao thiét bi, nhung vé co ban
ndi dung duoc trién khai trong cac van ban dé
chua duoc toan dién, con kha mo nhat, thiéu va
tham chi da cii, nhidu diém khong phu hop véi
thuc té mdi, nén rat kho dap tng dugc hét va
day du cac yéu cau méi dit ra.

Nhu vay, thuc té khach quan doi hoi

Chinh phu, cac bd ban nganh lién quan can
phai c¢6 nhiing co ché, chinh sach moi, di kém

1a cac giai phap phu hop va trong khuén kho
bai bao s& nghién ctru, dé xuét cac giai phap
phat trién nganh ché tao thiét bi phuc vu nganh
cong nghiép nang lugng tai tao cho cac khu vuc
ven bién, hai ddo Viét Nam giai doan dén nim
2030, tim nhin dén nam 2045.

2. NOI DUNG

2.1. Tinh hinh phat trién nganh céng nghiép
NLTT san xuét dién ning tai Viét Nam

Tai Viét Nam, véi nhiéu tiém nang da
dang va phong pht dé co thé khai thac san xudt
dién nang tir cac nguon NLTT. Chinh phu va
céc bd ban nganh lién quan di ban hanh nhiéu
vin ban lién quan dé phat trién nganh cong
nghiép san xut dién ning tir cac ngudn NLTT,
gan nhat 1a Dy thao “Quy hoach phat trién dién
luc quéc gia thoi ky 2021-2030, tam nhin dén
ndm 2045” [1] da cho thdy quy hoach phat trién
ngudn dién NLTT va ning luong méi: Tiép tuc
phat trién cac ngudn dién NLTT va ning lugng
moi, gia ting ty trong dién ning san xuat tir cac
ngudn NLTT; Tiép tuc trién khai céc du an dién
gi0, chét thai rin, dién sinh khéi, dién rac, cac
dang nang luong tai tao khac.

Theo bao cao cua Tép doén bién luc
Viét Nam (EVN) [2] tinh dén cudi nam 2022,
tong cong suat ngudn dién toan hé thong dat
khoang 77.800 MW, tang ~1.400 MW so véi
niam 2021. Trong d6, tong cong sudt cac ngudn
dién NLTT (dién gio, dién mat troi) 1a 20.165
MW - chiém ty trong 26,4%, thuy dién (bao
gom thiy dién nho) 1a 22.544 MW - chiém ty
trong 29,0%. Quy md hé théng dién Viét Nam
dung dau khu vuc ASEAN.

Nhu vay, ty trong phat dién cia NLTT
khong ngung ting cao véi toc d§ rat nhanh
trong co cau phat dién cua hé thong dién Viét
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Nam, trong giai doan 2010-2022, tir 27% vao
nam 2010 1én hon 48% vao nam 2022, dac biét
v6i sy dong gop rat 16n tir dién gio, mat troi vao
cac nam 2019-2022. Cy thé tong hop tinh hinh
chung va duogc danh gia nhu sau [1]:

- Tinh hinh phat trién dién mit troi:
Cong sudt ngudn dién mat troi tinh téi cudi
ndm 2020 dat 15.400MW (dat 22.2%), dugc
danh gia 1a cao hon nhiéu so véi muc tiéu dé ra
(hon 8.700MW), tap trung chu yéu ¢ khu vuc
mién Trung va mién Nam. Nhu vdy, cing voi
cac dang NLTT khac, dién mat tro1 da phat trién
manh trong nhitng nim gan day, timg budc gop
phan giam phat thai khi gay hiéu ing nha kinh.
Tuy nhién, su phat trién do lai duoc danh giala
phat trién nong, vi tinh ddng bo trong phat trién
ngudn va ludi dién con han ché, khong kip giai
toa cong suat dién, ty trong cao ciia ngudn dién
mat troi gy kho khan trong cong tac van hanh,
diéu do.

- Tinh hinh phat trién dién dién gio:
Tinh t6i cubi nam 2020 dat 538MW (dat 0.8%
cong suat), cung v6i dién mat troi, duge danh
gia 1a phat trién manh trong mdy nim gan
day, ciing duoc danh gia 1a co bude phat trién
néng, nén mot mit nao dé van gay hién tuong
mit can bang, gy kho khin trong cong tic
van hanh, diéu d6. Tinh dén thoi diém thang
12/2022, di¢én gid trén bo va ngoai khoi, cong
suat dién gi6 dang van hanh 1 4.126MW, trong
quy hoach dién VIII [1] ciing uu tién phat trién
manh ngudn dién nay du kién nim 2030 cong
suat dién gio trén by dat 21.480MW, dién gid
ngoai khoi la 7.000MW.

- Thyc trang vé dién rac: Trong boi
canh dién gio, mat troi gap nhidu khé khan do
khong con co ché hd tro gia mua dién, dién rac
thai trong nam 2022 1a mét diém sang, da co sy
phat trién dang ké v6i cong suat phat dién tinh

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 323, thang 12 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

dén 11/2022 1a khoang 60 MW so v6i 7,5 MW
cua nam 2021.

+ Thuc trang vé dién sinh khi: Pién
sinh khéi ciing duoc day manh phat trién trong
nam 2022, voi cong sudt phat dién tinh dén
11/2022 1a khoang 60 MW so v61 7,5 MW cua
nam 2021, trong do co thé ké dén cac du an
duogc khoi cong, hoan thién thu tuc dau tu trong
nam nhu: Dién sinh khdi Hau Giang 20 MW,
dién sinh khéi Tra Vinh 25 MW, cung hang loat
cac du an dién sinh khoi khac dugc dé xuat xay
dung tai Quang Binh, Yén Bai, Dak Lak, Thanh
Hoéa.

2.2. Téng hop nhu ciu phat trién nganh cong
nghiép NLTT tai Viét Nam

a) Tong hop nhu cau thye té:

- Trong nam 2022, NLTT mac du cac
diéu kién vu dai vé co ché mua di¢n FIT déu da
hét hiéu lyc, nhung van tiép tuc phat trién. Udc
tinh dén hét thang 12/2022, san lugng dién phat
ciia NLTT dy kién dat dugc 130 ty kWh, chiém
ty trong gan 48% san luong dién phét ciia hé
thong dién Viét Nam.

- Theo [2], bdo céo ciia EVN tinh dén
nam 2022, tong hop nhu cau thyc té san luong
dién ti€u thu cia cac dang NLTT nhu sau:

+ Thuy dién: Pat 95.054 tri¢u kWh;

+ NLTT dat 34.757 tri¢u kWh, trong
d6: Dién gio dat 8.852 triéu kWh; dién mit troi
25.526 triéu kWh; dién sinh khdi 379 triéu kWh.

Két luan: Nhu vay, nhu cu vé nganh
cong nghiép NLTT Viét Nam trudc mat dang
rt can thiét, chinh vi nhu cu sir dung NLTT
ngay mot ting cao, nén nhiéu du 4n ning luong
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tai tao da dugc hinh thanh va phat trién manh
trong thoi gian qua, nhat 1a tai cac khu vuc ven
bién, hai dao Viét Nam.

b) Téng hop nhu ciu trong twong lai:

Nhu d3 noi, ty trong cong suat phat dién
cua NLTT khong ngung tang cao, dac biét tap
trung chi yéu vao cac khu vyc ven bién, hai
dao Viét Nam. Trén co s¢ tinh toan, danh gia
nhu cau dién ning thyc té di va dang sir dung,
da tinh toan va du bao vé nhu cau st dung dién
nang tir nguoén NLTT trong twong lai, d6 ciing
1a myc tiéu qubc gia dat ra cho su phét trién
nganh NLTT trong twong lai. Tong hop cac du
bao nhu ciu st dung dién ning tir nguén NLTT
nhu sau:

Cong suét cuc dai (P_.): Nam 2025
dat khoang 59.300-61.400MW; nam 2030
dat khoang 86.500-93.300MW; nam 2045 dat
khoang 155.000-189.900MW; nam 2050 dat
170.800 - 209.300MW, trong dé theo [5] cac
nguén dién NLTT duoc du bao nhu sau:

1) Trong truwong hop kich ban phu tdi co so:

+ Dién mat troi tap trung dat 8.736MW
(7.2%) vao nam 2030, 1én dén 100.651MW
(27.3%) vao nam 2050.

+ Dién gid trén bo 11.905MW (9.8%)
vao nam 2030, 1én dén 49.170MW (13.3%) vao
nam 2050. Téi ndm 2030 chwa phat trién dién
gi6 ngoai khoi, nhung sé dat té1 46.000MW
(12.5%) vao nam 2050.

+ Dién sinh khdi, dién san xudt tir
rac, cac loai hinh nang luong tai tao khac dat
1.230MW (1%) nam 2030, dat 6.015MW
(1.6%) vao nam 2050.

+ Thuy dién tich nang dat 1.500MW
(1.2%) vao nam 2030, 1én 22.950MW (6.2%)
vao nam 2050.

2) Trong truwong hop kich ban phu tdi cao:

Dién gid trén bo 13.925MW (10.3%)
vao nam 2030, 1én dén 66.050MW (13.3%)
nam 2050. Pi¢n gié ngoai khoi dat 4.000MW
(3%) nam 2030 va dat 83.500MW (16.8%) vao
nam 2050. Pi¢n mat troi va dién gid van gitr
nguyén bién do so voi phu tai kich ban co so.

Nhu viy, ta c6 thé thiy nhu cau dién
nang trudc mat va tuong lai duoc du bao 1a rat
16n, trong bdi canh dién tir ngudn ning luong
hoa thach dang dan bi han ché, thi nhu cau cung
cap dién ning tir ngudn NLTT lai cang 16n,
dong vai tro quan trong trong viéc cung cap
nang luong noéi chung va trong san xuat dién
nang noi riéng.

2.3. Céc giai phap phat trién nganh ché tao
thiet bi phuc vu nganh cong nghiép nang
lwgng tai tao

Dé phat trién tét nganh coéng nghiép
NLTT, hoi nhap bén viing, rt can thiét phai xay
dung mat chién luoc ca trong ngén han va dai
han. Chién lugc trong ngén han nham tdng tbe,
bat kip v6i xu huéng phat trién cong nghiép
NLTT trén thé gidi (dén nam 2030), chién luoc
dai han nham dam béao phat trién mot nén cong
nghiép NLTT bén virng dat ca hai chi tiéu quan
trong 1a bao v€ mai trudong toan cAu va c6 hiéu
qua kinh té cao d6i v6i qudc gia (giai doan 2030
dén 2045). Mot trong nhitng dinh huéng quan
trong nhat trong chién lugc phat trién nganh
NLTT 1a chién lugc phat trién nganh ché tao
thiét bi (hay nganh co khi ché tao) trong nudc
phuc vu cho nganh NLTT.
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Dé phat trién dugc tot nganh ché tao
thiét bi phuc vu cho linh vuc NLTT méi, Nha
nude can phai c¢6 nhitng co ché, chinh sach
moi, di kém 1a céc giai phap phu hop.

DPé xuat mot sd giai phap vé co ché
chinh sach nham phat trién nganh ché tao thiét
bi phuc vu nganh cong nghiép NLTT trén co s¢
cac giai phap hién hanh con thiéu hodc khong
con phu hop nira nhu sau:

1) Pé xuit gidi phdp phdt trién khoa hoc cong
nghé (KHCN)

Mot s6 dé xuat vé giai phap phat trién
KHCN:

a - Giai phap vé co ché, chinh sach, hé thong
quéan ly khoa hgc cong nghé

- Co ché vé tai chinh: Véi cac du an/
dé tai sir dung ngudn vén ngan sach nha nudc
(NSNN) can dugc xép loai riéng dé duoc huong
cac chinh sach wu dii, trong thanh toén can g&
b6 cac han ché dang ton tai 1au nay nhu co ché
thanh toan chi phi thué cac chuyén gia nudc
ngoai tham gia thuc hién cac nhiém vu.

- Co ché d4u thau, tuyén chon: Can c¢6
co ché dic thu trong qué trinh tuyén chon t6
chirc, c4 nhan chu tri thuc hién nhiém vy, dau
thau mua sim, dam bao dugc nhanh, gon, bdi
linh vuc NLTT la linh vuc.

- Co ché tu chu trong hoat dong: Céac du
an/ dé tai nay can co co ché giao quyén ty chu
cho doanh nghiép trong viéc st dung quy phat
trién KH&CN cuia doanh nghiép.

- Co ché quan ly: Céan c6 co ché lap
ke hoach, dé xuat, phé duyét, tuyén chon cac
dé tai nhanh, linh hoat dam bao tinh cap bach
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cua thuc tién; co ché khuyén khich cac doanh
nghiép tham gia chudi cung tng thiét bi cho
nganh NLTT.

b - Giai phap vé dao tao, phat trién ngudn
nhan luc

- Xé4c dinh nhu cAu nhan lyc cua linh
vuc NLTT & ven bién va hai dao Viét Nam,
vé sd luong, quy mé, chit luong,... dé co ké
hoach dao tao nguén nhan lyc c6 chuyén mon
phu hop.

- Xay dung va to chirc thuc hién cac
chuong trinh, ké hoach dao tao & cac nudc cbd
trinh d6 KHCN tién tién vé NLTT cho d6i ngil
can bg 1am cong tac quan ly, k¥ thuat, khoa hoc
va cong ngh¢.

- Phéi hop chit ché cong tac ddo tao -
nghién ctru - chuyén giao.

- Xay dung co ché thu hut ngudn nhan
luc chat lugng cao, cadc nha khoa hoc gioi ¢
trong va ngoai nudc dong gop cho su phat trién
linh vue NLTT & ven bién va hai dao Viét Nam.

¢ - Giai phap vé diu tw va tai chinh

- Can dau tu 6 tinh tap trung ngudn luc
tai chinh, dau tu trong diém, c6 chiéu sau vao
cong tac nghién ctru KH&CN tai cac co s¢ nhu
vién/ trudong; vao cong tac rng dung trong cac
doanh nghi¢p. Pac biét tap trung cao do vao
hai linh vyc chinh 1a dién gi6 va dién mat troi,
ngodi ra tiép tuc phat trién cac ngudn NLTT
khac.

- St dung c6 hi¢u qua, dung muc dich
nguén luc tor NSNN chi cho khoa hoc, cong
nghé va doi méi sang tao; wu tién kinh phi linh
vuc NLTT & ven bién va hai dao Viét Nam.
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- Tang cuong viéc hudng dan doanh
nghi¢p, don vi sy nghi€p c6 thu trong nganh
Cong Thuong trich 1ap va sir dung hi¢u qua
Quy phat trien KH&CN cua to chire dé dau tu
phat trién cac phong thi nghiém va trién khai
cac chuong trinh, nhiém vy KH&CN cép co s0;
tham gia d6i img mot phan kinh phi thyc hién
cac nhiém vu KHCN.

d - Giai phap vé hop tac, hdi nhap qudc té

- Chu dong, tich cuc trién khai cac hoat
dong xtc tién, trao doi, hoi thao, két ndi, ky
két, trién khai cac du 4n, chuong trinh hop tac
vé KHCN va d6i méi sang tao vi cac to chirc
qudc té, cac qudc gia co trinh do cong nghé
cong nghiép tién tién trong linh vuc NLTT ¢
ven bién va hai dao Viét Nam dé gop phan huy
dong ngudn luc, nang cao trinh d6 nghién ctru
trong nudc, thu hiit chuyén giao cong nghé tién
tién tir nudc ngoai.

- Tang cuong phdi hop, lién két giira
t6 chic KH&CN, doanh nghiép nganh Cong
Thuong véi cac truong dai hoc, vién nghién ctru
uy tin trén thé gioi dé thuc hién mot s6 nhiém
vu nghién ctru chung hudng t6i giai quyét cac
van dé cap bach, thyc tién trong linh vyc ning
luong tai tao & ven bién va hai dao Viét Nam.

- Phat huy hi€u qua hoat dong cua mang
ludi dai dién thuong vu & nudc ngoai trong
viéc khai thong, khai thac cac quan h¢ hop tac
nghién ctru, tim kiém, giai ma va chuyén giao
cong nghé trong linh vuc nang lugng ti tao ¢
ven bién va hai ddo Viét Nam.

e - Xay dung chudi dé tai KH&CN trong linh
vue ning lwong tii tao & ven bién va hai dao

Viét Nam

Khuyén khich, dong vién cac doanh

nghiép/ don vi tham gia thuong xuyén cac hoat
dong KHCN cac cip trong linh vuec NLTT, Nha
nude can xay dung chudi dé tai KH&CN trong
linh vuc ning lugng tai tao ¢ ven bién va hai
dao Viét Nam dé dinh hudng t6t cho cac doanh
nghiép khi tham gia.

Thong qua viéc thuc hién cac nhiém vu
KH&CN dé dao tao doi ngti cac nha khoa hoc,
cong nghé chuyén sau vé NLTT, timg budc lam
chi cong nghé NLTT, ndi dia hoa ting phén
thiét bi NLTT & ven bién va hai ddo Viét Nam,
dé xuat duoc chinh sach phu hop dé phat trién
NLTT & ven bién va hai dao Viét Nam.

bac biét chu trong phat trién cac du an
dién NLTT Ia dién gio, di€n mat troi cho cac
khu vuc duyén hai, ven bién va ngoai khoi Viét
Nam.

f - Giai phap vé thong tin, truyén thong, hoat
dong ton vinh

a) Day manh hoat dong thong tin, truyén
thong dudi nhiéu hinh thirc da dang dé pho bién
rong rai, kip thoi cac chu truong, co ché, chinh
sach, vin ban huéng din ctia Dang, Chinh
phu, cac B9, nganh vé khoa hoc, cong nghé
va d6i méi sang tao; ting cudng cap nhat va
phé bién thong tin vé& nhu cau déi mai, cai tién
ky thuat, cong nghé cua doanh nghi¢p nganh
Cong Thuong, cac cong nghé mai trong nudce
va thé gidi, cac két qua nghién ctru khoa hoc,
cong nghé va mo hinh tmg dung thanh cong két
qua nghién ctu trong hoat dong san xuat, kinh
doanh.

b) Tang cuong hoat dong tén vinh,
dong vién, khen thudng kip thoi, xing dang
nhiing nha khoa hoc tai ndng; cong trinh khoa
hoc, cong nghé va doi mdi sang tao duoc ap
dung vao thuc tién mang lai hiéu qua cao.
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c) Nang cao hi€u qua va di vao thyc
chat phong trao lao dong sang tao, phat huy
sang kién, cai tién ky thuat ¢ moi linh vyc
v6i sy tham gia ctia moi d6i twong, dac biét 1a
phong trao sang tao trong doi ngli can bd k¥
thuat, cong nhéan tai doanh nghiép san xuat
cong nghiép. Khuyén khich cac doanh nghiép
tham gia cac giai thuong vé so hitu tri tug, cac
cudc thi sang tao; trong d6 co6 co ché hd tro, wu
tién cac doanh nghi¢p si€u nhd, nho va vira.

2) Dé xudt gidi phdp phat trién tiém luc

Mot sb d& xuat vé giai phap phat trién
tiém luc:

a - Chinh sich phat trién con nguoi

- Pau tur phat trién ngudn nhan luc cho
thi truong: Pau tu dao tao ngudn nhan luc
chuyén sau vé linh NLTT, dic biét 1a linh vuc
dién gid, di¢n mat troi.

- Can tang cudng hop tac dia phuong va
tuyén truyén giao duc cong dong.

b - Chinh sich dau tw san xuit, ing dung

- C6 chinh sach thuc ddy phat trién
nganh cheé tao, san xuat thiét bi NLTT, ddc biét
la nganh dién gio va dién mat troi.

- Tap trung dau tu mot sb linh vuc vu
tién va co so ha tang (cang bién, bén bii, giao
thong...) thudc s¢ hitu nha nudc hodc cho phép
cac doanh nghiép tu nhan dau tu.

¢ - D6i méi trong co ché, chinh sach hién hanh
- C6 chinh sach thac ddy phét trién

nganh cong nghiép ché tao, san xuét thiét bi
NLTT.
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- Cai cach hanh chinh: Cac thu tuc phé
duyét, cap phép va giam sat cting can dugc don
gian hoa.

- Tiép tuc ra soat, xay dung hoan thi¢n
cac co che, chinh sach vé phat trién nganh ché
tao thiét bi cho nganh NLTT.

d - Chinh sach d6i méi trong quan ly

Tiép tuc nang cao hiéu qua quan ly
nha nuéc trong linh vuc phat trién nganh ché
tao thiét bi phuc vu phat trién chién luoc phat
trién nguon NLTT qudc gia. Hoan thién co
ché, chinh sach h tro thi truong va cong nghe.
Ting cudng cong tac thong tin tuyén truyén
trong nganh ché tao thiét bi va nganh NLTT.

e - Chinh sich phat trién quan hé hop tac
quéc té

- Duy tri va ting cudng hop tac quéc té,
hop tac voi cac nudc tién tién vé KHCN trong
linh vue ché tao thiét bi cho nganh NLTT, qua
do duoc dao tao, chuyén giao cong nghgé, nim
bét dugc quy trinh cong nghé tir thiét ké t6i ché
tao lép dat van hanh, thuc déy cac doanh nghiép
trong nudc san xuat cac thiét bi nay.

- Tao thuan loi, khuyén khich doanh
nghiép Viét Nam hop tac voi cac dbi tic nudc
ngoai c6 nang luc va kinh nghiém dau tu, phat
trién cac dy an vé NLTT, dic biét vé dién gio
ngoai khoi, di¢n mat troi & Viét Nam.

3) Dé xudt vé chinh sdch tai chinh; wu ddi thué

Mot sO de xuat veé chinh sach tai chinh;
uu dai thué:

- Chinh sach vu dii vé von, phi; vu dai
v€ ha tang thué dat dai cho cac doanh nghi¢p

&
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dau tu vao linh vyuc san xuat thiét bi dé phat
trién nganh NLTT.

- Chinh séach trg gia ddi voi san pham
KHCN phuc vu cho nganh NLTT.

- Chinh sach mién, giam thué nhap khau
thiét bi, nguyén vat liéu phuc vu nganh ché tao
thiét bi phuc vu nganh NLTT,

- Chinh séach thu hat von: Von vay tu
cac to chirc tai chinh nudc ngoai; von kéu goi
dau tu, doi ung,...

Chinh sach tai chinh can tap trung, 1d
rang: Chinh sach tai chinh phat trién NLTT
hién dang ndm rai rac ¢ rat nhidu van ban véi
ndi dung hd tro kha tuong déng. Do d6, dé tao
thuén loi cho doanh nghiép, nha dau tu ché tao
thiét bi phuc vu nganh NLTT trong qua trinh ra
soat va thu hudng céc uu dai tai chinh, thi can
phai c6 mot chinh sach tai chinh can tap trung,
0 rang, khoa hoc hon nfra.

4) Dé xudt gidai phdp vé thu hit ddu tw

Mot s6 d& xuét vé giai phap thu hut dau
tu:

a - Giai phap thu hut tir thi truong

Nha nuéc cin c6 chinh sach cu thé
vé bao ho thi truong trong nude, giup doanh
nghi€p co khi tao dung va dung viing trong
viéc ché tao trong nudc vé thiét bi cho cac nha
may dién s dung NLTT.

b - Giai phap vé h tro chuyén giao cong nghé
Nha nudc can c6 cac giai phap cu thé

trong cong tac hd tro chuyén giao cong nghé
trong nganh NLTT.

¢ - Gidi phap hd trg vé von va thué

Céc doanh nghiép co khi ché tao phan
16n chua lam chi duoc ngudén von, da phan
thiéu hut vén, phai di vay dé dau tu v6i 1i suat
cao va bi rang budc boi cac diéu kién bat loi
ctia nha tai trg hay dbi tac tai chinh. Do do,
dé giai quyét van dé kho khin nay, Nha nudc
can ¢6 co ché chinh sach hd trg vé vén vay dai
han véi 13i sut uu dai cho cac doanh nghiép
thuc hién cong tac gia cong, ché tao thiét bi cho
nganh coéng nghiép NLTT dam bao chat lugng
theo yéu cau cua dy an.

5) Pé xudt gidi phdp vé hop tic quéc té

Mot so dé xuat vé giai phap vé hop tac
quoc te:

a - Hoan thi¢n thé ché, chinh sich:

+ Vé dau tu nude ngoai: Hoan thién, bd
sung nhing quy dinh vé thu tuc, diéu kién dau
tu, vé cac hoat dong dau tu, vé danh muc dia
ban, linh vyc, d6i twong dugc ap dung wu dai
dau tu trong cac ludt vé dau tu nudc ngoai va
cac luat co lién quan.

+ Vé thu hat dau tu: Nhitng co ché,
chinh sach wu dai dau tu cho toan nganh co khi
ché tao can duoc d6i méi, bo sung cho nganh
ché tao thiét bi phuc vu linh vuc cong nghi¢p
NLTT méi. Xay dung co ché khuyén khich
tang lién két gitta dau tu nudc ngoai va dau tu
trong nudc; co ché khuyén khich ddi véi cac
doanh nghi¢p hoat dong c6 hiéu qua. Xay dung
thé ché, chinh sach canh tranh quéc té tao diéu
kién kinh doanh thuan lgi thu hut cac doanh
nghiép dau tu qudc té.
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b - Xay dung 1 trinh hop tac quoc té:

Xay dyng nén dugc 10 trinh hop tac
trong viéc nghién ctru, dao tao Ung dung va
chuyen giao cong nghé trong linh vuc ché tao
thiét bi trong nudc cho nganh NLTT.

¢ - M& rong, da dang hoa hgp tac:

Mo rong, da dang hoa dé xay dung,
phat trién cong nghiép ché tao thiét bi phuc vu
linh vuc NLTT. Coi trong hop tac song phuong
va da phuong, ciing ¢6 mdi quan hé hop tac véi
cac dbi tac truyén thong; md rong hop tac voi
cac d6i tac chién luge, co thé manh vé khoa
hoc, cong nghé.

d - Néng cao hiéu qua hop tic qudc té:

Khuyén khich d6i v6i doanh nghiép
dau tu nudc ngoai dao tao, nang cao ky ning,
trinh do cho lao dong Viét Nam. Chu trong hop
tac dao tao, doi ngli can by quan 1y, chuyén
gia dau nganh khoa hoc, cong ngh¢; chuyén
gia cong nghé, k¥ su trong cac linh vuc trong
diém, nhu: co khi ché tao, vat liéu méi, luyén
kim; gia cong ap luc,... nham timg budc ché
tao, san xuat thanh cong trang bi k¥ thuat dap
g yéu cau. Bén canh d6 can thiic ddy chuyén
giao cong nghé manh mé& trong nganh ché tao
thiét bi phuc vu linh vuc cong nghiép NLTT.

e - Chinh sich thu hut von dau tw nwrée ngoai

Viéc thu hat nguon vén FDI vao linh
vuc co khi, co khi ché tao noi chung trong nhiéu
nam qua da dat dugc nhitng két nhét dinh, tuy
nhién linh vuc NLTT con méi, nén cac nganh
cong nghiép phu trg, cong nghiép ché bién, ché
tao phuc vu cho nganh nay néi riéng 1a mai bat
dau, nén can phai c6 ngay cac chinh sach cu
thé, mang tinh dic thu riéng dé thu hat vén dau
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tu nude ngoai cho nganh cong nghiép ché tao
thiét bi phuc vu cho linh vuc NLTT.

f - Tiéu chudn danh gia, hop tac:

Can phai xay dyng nén céc tiéu chuan,
quy chuan méi cho nganh ché tao thiét bi phuc
vu nganh cong nghiép NLTT, song song cin
nang cao cac tiéu chuan, quy chuin hién hanh
dé phu hop voi tiéu chuan cua khu vuc va thé
gidi.

3. KET LUAN

- Nhu cau vé dién ning dang ngéy cang
tang cao, trong khi phuang thirc san xuét dién
truyén thong tir ngudn nhién liéu héa thach
(than, dau) dang ngay cang bi han ché, nén
viéc san xuat dién ning tir nguén NLTT duoc
du bao s& dan tré thanh phuong thirc san xuét
dién chinh, nhat 13 tir dién mit troi va dién gio.
Hai phuo’ng thirc san xuét dién nang nay tap
trung chii yéu tai cac ving ven bién, hai dao
Viét Nam, nén vi¢c phat trién NLTT s& gop
phan phat trién kinh té viing bién dao Viét Nam
trong giai doan dén nam 2030, tim nhin dén
nam 2045.

- Nhu ciu phat trién nganh cong nghiép
san xut dién nang tir NLTT la rat 1on. Theo cac
bao cdo chuyén nganh cap nhat thuong xuyén,
tinh hinh phét trién nganh cong nghiép NLTT
1a rat kha quan, ty trong phat dién cua NLTT
khong ngung ting cao v6i téc do rat nhanh
trong co cau phat dién cua hé théng dién Viét
Nam.

- Dé phat trién tot nganh cong nghiép
NLTT, hoi nhap bén viing, dat cac chi tiéu quan
trong 1a bao v€ mai trudng toan cau va c6 hiéu
qua kinh té cao ddi voi quéc gia, rat can phat
trién nhitng nganh cong nghiép phu tro, ché
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bién ché tao, mot trong nhitng dinh huéng quan
trong la chién lugc phat trién nganh ché tao
thiet bi trong nudc phuc vu cho nganh NLTT.

- Pé phat trién duoc t6t nganh ché tao
thiét bi phuc vu cho linh viee NLTT mdéi, Nha
nude can phai c¢6 nhitng co ché, chinh sach
moi, di kém 1a cac giai phap phu hop. Mot s6
dé xuét vé giai phap phat trién nganh ché tao
thiét bi phuc vu nganh coéng nghiép NLTT da
duoc dua ra, cac giai phap dua trén cac cac van
ban phap 1y da ban hanh va trén co so sira doi,
bd sung cac van ban da cii thiéu tinh hiéu luc. <
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Tai liéu tham khao:

[1]. Bao cao s6 1562/BC- VPCP, ngay 13/3/2022
vé viéc quy hoach phat trién dién luc qudc gia
thoi ky 2021-2030 tim nhin dén nim 2045
(Quy hoach dién VIII).

[2]. https://cosodulieu.evn.com.vn/pages/cms/
news-tap-doan-dien-luc-viet-nam-nam-2022-
--thu-thach-huong-phat-trien-id-6448.html

[3]. Theo T& trinh sb 8129/TTr-BCT, ngay
16/12/2022, vé viéc phé duyét P& an quy
hoach phat trién dién lyc qubc gia thoi ky
2021-2030, tm nhin dén nam 2050.

[4].

[5].

[6].

[7].

[8].

[9].

Quyét dinh s6 428/QD-TTg, ngay 18/3/2016
vé viéc phé duyét diéu chinh quy hoach phat
trién dién luc Qudc gia giai doan 2011-2020
c6 xét dén nam 2030.

Quyét dinh s6 500/QD-TTg, ngay 15/5/2023,
vé viéc phé duyét quy hoach phat trién dién
luc quéc gia thoi ky 2021-2030, tim nhin dén
nam 2050.
http://vpdf.org.vn/tin-tuc-su-kien/moi-truong-
sinh-thai/nang-luong-tai-tao-viet-nam-nam-
2022-cac-su-kien-thanh-tuu-va-nhan-dien-
thach-thuc.html

To trinh S6 4778/TTr-BCT, Ngay 11/8/2022
ctia B6 Cong Thuong vé viéc phé duyét dé an
quy hoach phat trién dién lyc qudc gia thoi ky
2021-2030, tam nhin dén nam 2045.

Quyét dinh so Sb: 37/2011/Qb- -TTg, Ngay
29/6/2011, vé co ché hd tro phat trién cac du
an dién gio tai Viét Nam.

Nghi quyét s6 36-NQ/TW ngay 22/10/2018,
Hoi nghi lan thir tdam Ban Chap hanh Trung
wong Pang (khéa XII) vé Chién luoc phat
trién bén virng kinh té bién Viét Nam dén nam
2030, tim nhin dén ndm 2045.

[10]. https://manfusi.com/cac-nha-may-dien-mat-

troi-lon-o-viet-nam-2/

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 323, thang 12 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

DANH GIA TONG QUAN ANH HUONG CUA CAC THONG SO PEN
CHAT LUONG BUONG MAY

OVERVIEW OF THE INFLUENCE OF PARAMETERS ON SEWING FLUID
QUALITY

Bui Thi Thu Hién
Khoa Dét may Thoi trang, Truong Dai hoc Kinh té - K§ thuat Cong nghiép

TOM TAT

Bai bdo nay tdp trung vao phan tich cac nghién civu tac dong ciia nhiéu thong sé khdac nhau
lén chdt lwong dwong may. Qua do, tdc gia nhdn thdy danh hwdng ciia mét bg théng sé dan cho két
qua khdc han véi anh huwdng ciia mét théng sé don 1é. Ngodi ra, viéc thay doi mot sé thong sé cé thé
c6 tdc dong tich cuc dén chat lirong dwong may nhiung lai ¢6 tac dong tiéu cwc dén cdac yéu té dau
ra khac. Vi ly do nay, viéc lya chon dung bo thong 6 theo muc dich cu thé cua san phcfm may mdc
la rdt quan trong. Két qua nghién civu sé hitu ich cho cdc nha san xudt trong viéc cdi thién ning
sudt lao dong va ndng cao chdt lwong san pham.

Tir khéa: Vai; Chdt heong dwong may; Mdy khdu; Chi khdu.
ABSTRACT

This paper focuses on analyzing the studies on the impact of various parameters on seam
quality. The author finds that the impact of a set of parameters leads to results that are quite different
from the impact of a single parameter. In addition, changing some parameters may have a positive
impact on seam quality but a negative impact on other output factors. For this reason, choosing the
right set of parameters according to the specific purpose of the garment product is very important.
The research results will be useful for manufacturers in improving labor productivity and enhancing
product quality.

Keywords: Fabric; Seam quality; Sewing machine; Sewing thread.

1. GIOI THIEU CHUNG 13 nhitng yéu t6 co ban nhat cho sy thanh cong
cua doanh nghiép [1, 2].
Nganh may mic dang ddi mat véi ky
nguyén ma chat luong, chi phi rat duoc coi Trung tdm cua qué trinh may la may
trong. Xu huong hién nay thi quy mé don hang may va ngudi van hanh dé thiét 1ap cac thong
it, thoi gian giao hang ngan nhung chit luong s6 may may dé may ding timg loai vai. Hiéu

phai cao, chit luong tot hon va chi phi thip hon suit may tot phu thudc vao viéc thiét 1ap cac &
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thong sé may va k¥ ning ciia ngudi van hanh
khi xtr 1y vat liéu may [4]. Chét luong duong
may cao 1a diéu can thiét cho do bén cua mot
san pham may mic, cung v6i sy hai 1ong cua
ngudi tiéu dung anh hudng dén kha ning tiéu
thu san pham. Céac van dé vé chat luong duong
may nhu miii khau bi bo qua, dut chi, hong vai,
duong may 16i, hong kim, v.v., c6 thé ton thoi
gian va cong stc stra chita. Chung c6 thé 1am
hong vé ngoai ciia mot san pham may mic va
la nguyén nhan din dén hong hoc va tir chbi
cudi cung lam giam nang suat va chit luong
san pham [3].

Do d6, mot duong may chét luong tbt
phai ¢6 do linh hoat va d6 bén, khong c6 khuyét
tat duong may va hinh thirc tong thé cua duong
may phai dap tmg cac yéu cau thiét ké cia san
pham may mic [5].

Bai bao nay tap trung vao phan tich cac
nghién ciru tac dong cua nhiéu thong sd khac
nhau 1én chit lvong dudng may lam tai lidu
tham khao hiru ich cho cic nha san xudt trong
viéc cai thién ning sut lao dong va nang cao
chat luong san pham.

2. CAC THONG SO ANH HUONG DEN
CHAT LUQNG PUONG MAY

Céc thong sb anh huong dén chét luong
duong may c6 thé duoc chia thanh nim loai
nhu thé hién trong Bang 1 [1]. Trong nghién
cru ndy, thong sb may may, chi may va vai
duoc phan tich chi tiét dé 1am rd anh hudng cua
chung.

Bdng 1. Céc théng s dén chat lwong dwong may

Thong s6 N £ oA " £ ae Nhan sy va Cic yéu to
. & A Thong so chi khau Thong so vai , ,V N yeu ..
may khau may moc bén ngoai
» Mat d6 mii khau, « Ham luong chét
kich thudc va diém |  Loai chi khau 0 one
cua kim khau * Bé mat hoan Lo
PO \ n , » Cau truc
* B¢ mat hoan thién chi « Heé s6 che phi
thién ctua kim khau, | * Kich thudc chi ’ P ~ | *Trinh do * Thoi gian trong
: N R * Trong luong, do R .
huong khau khau dav. kha nine mé | Dong luc ngay
« Coché duachi, | Sé16p raz’ & « Tinh trang may | » Nhiét 6 moi
tbe d khau *Poxofnvady |ome . moc truong
. R R * PO clrng uon, cat A , , s ea A A
e Tai trong 1€n bén kéo .. . * Dicu chinh may |« Mtrc d6 tiéng 6n
A - A in axs » Kha nang dinh
chan vit * P§ gian dai . o ,
A - , , ~ , hinh, kha nang nén
*Po cang cuachi |+ Do co rit ST
A s ., .4 * SO 16p va bé mat
khau, matkim va | BJ cting khi udn \ A e
, T U hoan thién vai
kich thudc 10 trén
mat kim
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2.1. Thong s6 may khau
2.1.1. Mat dp miii khdu

Mat do miii khau 1a s& miii khau trén
mot don vi chiéu dai trong mot hang miii khau
& dudong may. Pay 1a thudc tinh duy nhét c6
thé thay d6i & cac vi tri dudng may khac nhau
va c6 tac dong truc tiép dén muirc chat luong
ctia san pham may mac. Chiéu dai mii khau dai
1am kim bi uén cong va ting d6 cang, trong khi
cac mili khau ngin tao ra mot duong miii khau
6n dinh hon, d6 bén dwong khau 16n hon. Tuy
nhién, mat d6 mii khau rat ngin c6 thé gy ra
nguy co hu hong cho ciu tric va dudng khau
nhan.

Mic dii 36 bén duong may tang 1én khi
mat d6 miii khau ting, nhung van c6 giéi han
trén cho diéu nay. Mat d6 miii khau cao qua
mot gidi han nhét dinh c6 thé khién kim dam
thung vai nhiéu 14n hon. Vi vay, do bén kéo cua
vai giam do cét soi va lam hong cdu tric vai.

Mat d6 mii khau cling c6 tac dong sau
sic dén nép nhan duong may. Cac nha nghién
clru phat hién ra rang khi mat d6 miii khau ting
1én, nép nhan duong may phan tmg theo ciing
mot cach [6]. Diéu nay 1a do su bién dang cia
so1 vai do sy xam nhép cua chi va kim trong
qué trinh may [6].

2.1.2. Kich thuwéc va diém kim khéu

Kim khau 1a mét trong nhiing yéu tb
co ban gop phan truc tiép vao viéc hinh thanh
duong may. Vai tro cua n6 la xuyén qua vat li¢u
dét bang miii kim, ddy soi chi ra va truyén chi
khau dudi tim hong. Viéc lwa chon kim phu hop
da duoc ching minh 1a mdt trong nhitng thong
s6 quan trong nhat trong qua trinh san xudt cac
mbi ghép cuia hang may mic [7]. Nhiéu nha
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nghién ctru da nghién ctu anh hudng cua kich
thudc va miii kim dén chat luong duong may
phat hién ra rang khi kich thudc kim tang 1én,
d6 bén dudng may, hiéu qua dudng may va do
gidn dai dudng may giam xudng. Trong nghién
ctru, viée tang kich thudce kim tir 12 1én 16 dan
dén d6 bén kéo ciia dudng may giam khoang
5%. Tinh trang nay c6 thé duoc giai thich bang
kha nang lam dut s¢i vai khi str dung kim c6
duong kinh 16n hon. Nguoc lai, Germanova-
Krateva va Petrov (2008) d tiép c4n chit lugng
duong may t6t nhat bang cach st dung kim c6
kich thudc 16n nhit. Ly do cho hiéu tng nay 1a
su on dinh cua kim day hon chdng lai su bién
dang trong qua trinh may.

Két qua nghién ctru cia Seif (2014)
khang dinh kich thudc kim ¢6 anh hudng dang
ké dén do truot duong may [8]. Nguoi ta thay
rang kich thudc kim cang nho thi lyc can thiét
dé truot dudong may cang cao.

Anh huéng cua hinh dang kim dén kha
nang may cua vai dét kim cling da dugc Braun
nghién ciru, ngudi da phat hién ra rang kim t6i
vu c6 thé giam t6i 35% hu hong khi may [7],
phat hién ra rang hu hong hang dét kim hau nhu
khong thiy trén cac mau dugc may bang kim
c6 kich thude nho.

2.1.3. Bé mit ciia kim khdu

Khi khau vai, vai can tré sy dam xuyén
cua kim. Ma sat gitra kim khau va vat li¢u dét
hoat dong ¢ toc do khau cao gay ra hién tugng
kim néng 1én. Nhiét do cua kim c6 thé vuot qua
diém noéng chdy cua soi, dan dén hu hong vat
lidu [8]. Do d6, d6 hoan thién bé mat kim dugc
coi 12 bién sb kim quan trong nhét.

Céc phuong phap xt 1y hoan thién lam
gidm nhiét cua kim bang cach gidm ma sat, lam

&
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cho cac soi tron hon trong khi kim dam vao vai
[9]. Do d6, ching 1a mot trong nhimg yéu t6
quan trong khong chi dnh huéng dén tudi tho
ctia kim may ma con anh huéng dén chét luong
clia quy trinh may va sau d6 1a tudi tho cua cac
san phdm dugc may nhu tai khi, ghé ngdi, ghé
boc 6 t6 [8].

2.1.4. Toc dp may

Toe dod may: Pé tiét kiém thoi gian,
cong nhan may may van hanh may may ¢ tdc
do cao. Trong qué trinh may, nhi¢t sinh ra la
hién tuong tu nhién do ma sat gita kim may
may, chi may va vai dugc may. Trong qua trinh
may tdc do cao, nhiét va tai trong dong chu yéu
lam giam do bén cua chi may, tir d6 khién cac
duong may bi hong sém. Trong qua trinh may
téc do cao, chi may phai di qua 16 kim, vai va
co cdu hop sudt 50-80 lan trude khi trod thanh
mot phan cua duong may. Tong quan tai lidu
cung cip cho chung ta bang chimg vé do bén
ctia chi may giam sau khi may. D6 bén cua chi
may gidm 60% sau khi may va giam 30-40%
sau khi may bang soi cotton. R3 rang 1a d6 bén
ctia dudong may giam khi téc d6 may tang.

Mot sb tac gia nhan manh réng muc do
nhin duong may tang nhe khi tbc do may ting
[8]. Cac phat hién thuc nghiém cho thdy rang
viéc ting tc dd may lam ting su khac biét gitra
cac loai vai dan dén muc do nhin duong may
cao hon. Viéc ting toc dd may doi hoi phai ting
ap luc cua chan vit dé kiém soat tdc do dua vai
va ngan khong cho chan vit nay 1én dudi tac
dong cia chuyén dong ctia ring dwa vai. Sy nay
l1én ctia chan vit lam x4o tron qua trinh dua vai
dan dén dudng may nhin va cic didu kién may
khong dugc kiém soat. Ngoai nhitng thong sb
trén, chat luong dudng may con phy thudc vao
huéng may, co ché dua vai, tai trong chan vit,
do cang cua chi.

2.2. Thong s6 chi may
2.2.1. Logi chi may

Mdi loai chi may c6 nhimng dic tinh
riéng biét, 1a yéu t6 chinh gop phan tao nén chét
lugng duong may. Do do, viéc lua chon loai chi
may phu hgp va vira van voi muc dich sir dung
¢6 tAm quan trong dang ké ddi véi hiéu sudt san
pham [6].

Behera va Chand (1997) da so sanh soi
polyester, soi cotton va sg¢i polyester kéo 10i.
Ho phat hién ra rang soi 16i-xodn cho thiy gia
tri cao nhat vé do bén dut va do gian dai, tiép
theo 1a soi polyester va sgi cotton. P9 bén cao
cta soi 18i-x0dn va soi polyester dugc cho la do
su hién dién cua cac sgi manh hon trong 151 va
so1 polyester manh hon.

Loai chi khiu ciing anh huong dén do
nhan duong may. B§ nhan duong may cao hon
dbi véi cac loai vai duoc khau bﬁng chi se 101
so voi cac loai vai duoc khau bfmg chi cotton
va chi se sgi do duong kinh 16n hon va dac tinh
bién dang thuan nghich cia chi se 18i. Puong
kinh 16n hon cta chi se 15i ¢6 thé gay ra nhiéu
han ché co hoc va bién dang hon cua céac soi
trong vai khi dugc kim dua vao. Ngoai ra, sau
khi d¢ cing giam dan theo thoi gian, chi khau
polyester se 16i ¢6 xu hudng co lai nhiéu hon do
d6 bién dang thuan nghich cao ctia n6 [9].

Tom lai, soi 16i se duge thay 1a phu hop
nhit xét vé hidu qua dudng may, trong khi sgi
cotton duoc thiy 1a phu hop nhat dé may vai
denim xét vé d6 nhian duong may [8]. Dé xuét
may vai denim nhe bang soi polyester min hodc
soi cotton thd hon; vai denim ning bang soi 1i
se tho hodc soi polyester tho.
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2.2.2. Bé mit chi may

Su hién dién cta chat bodi tron trén chi
may ciing 1a mot bién s6 quan trong va chat boi
tron mang lai mot s6 dic tinh mong muén cho
chi may, dac biét 1a cai thién kha nang may.
Mot s6 dong nghiép di nghién ciu tac dong
ctia chat bdi tron trén chi may ddi véi chat
luong dudng may. Ho tuyén bd rang chit boi
tron dugc st dung trén chi may dé dam bao
chat lugng duong may tét hon do ban chit bao
vé cua n6 khoi nhiét trong qua trinh san xuét
hang may mac.

Chat bdi tron trén chi khau anh hudng rat
16n dén do ctng cua chi khau. Gurarda va cong
su (2011) nhan thiy rang loai chat boi tron rat
quan trong d6i voi d cung cua chi khau. Mazari
va cong su (2015) phat hién ra rang chat boi tron
lam gidm ma sat gitra sgi va kim loai [4].

Su gidm ma sat nay lam nhiét do kim
giam. Nhiét do kim giam tuyén tinh theo luong
chat bdi tron ting; nhiét d kim giam gan 30%
khi lwong chat boi tron 12 7% so véi nhiét do
kim ciia chi may khong cé chat boi tron. Sy
giam nhiét do kim nay rit quan trong d6i véi
nganh may cong nghiép ning, noi tbc do may
cao hon 3.000 vong/phut. Viéc sir dung chat boi
tron lam giam nhiét d6 kim va c6 thé ting ning
suit cia nganh may.

2.2.3. Kich thwéc chi may

Kich thude chi may 14 yéu t quan trong
nhat dbi v6i chat luong dudng may vi viée lua
chon kich thudc chi may khong phu hop s€ anh
huong tryc tiép dén chat lugng duong may cua
san pham may mic [8].

Nhin chung, cidc nha nghién ctru nhan
thiy rang kich thuéc chi khau cang 16n thi
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duong may cang bén hon dbi voi bat ky loai
trang phuc nao. Chat boi tron trén chi khau
anh huong rat 16n dén do ctmg cua chi khau.
Gurarda va cong sy (2011) nhan thay rang loai
chét boi tron rat quan trong ddi voi do ctng cua
chi khau.

Po dai ubn cong va do cimg cua chi
khau giam sau khi boi tron. Trong qua trinh
may, ung suat kéo lién tuc tao ra trong sQ1 co
tac dong tiéu cuc dén cac dic tinh chirc nang
ctia soi, din dén giam d6 bén cua soi sau khi
may. Eryuruk va Kalaoglu (2010) phat hién ra
rang theo xu huéng chung ddi véi tat ca cac
loai chi, khi luong boi tron ting tir 0,5 dén 1,9,
do bén dut duong may va do bén dirt soi cua chi
may da khau va chua khau ciing tang 1én [2].

2.3. Thong sb vai
2.3.1. Ham lwong soi

Vai tro cua cac loai soi va ty 18 phan
tram ctia chiing ¢6 ¥ nghia quan trong ddi véi
hiéu suat may va dic tinh do anh huong cua
ching dén cac dic tinh co hoc cua vai thanh
pham. Vai polyester c6 do bén duong may va
dic tinh gidn cao hon va ciing cho thay két qua
nhan dudng may cao so vdi vai cotton [4, 6].
Pasayev va cong sy (2012) phat hién ra rang
do céu trac min hon cua soi polyester, do trugt
duong may cao hon & vai sgi ngang polyester
so v&i vai ¢ sQi ngang cotton.

2.3.2. Céu tric

Dét vai c¢6 anh huong dang ké dén do
bén dudng may. Cac loai vai dét tron c6 d6 bén
duong may cao nhat theo ca hai hudng, tiép
theo 1a vai chéo. Vi dét tron ¢6 sb lugng dan
xen cao nhat trén mot don vi dién tich nén nd

khoéng cho phép soi d& dang di chuyén khi mot &



NGHIEN CUU - TRAO DOI

duong may chiu tai. Nguoc lai, dét chéo c6 do
n6i dai hon cho phép c6 nhidu khong gian trong
hon dé soi di chuyén [7].

Két qua nghién ctru ciia Cheng va Poon
ching minh ring c6 mbi tuong quan dang ké
gitra ciu tric dét va do nhin cua dudng may.
Béng cach khau, cac so1 chi s€ kéo vat li€u soi
vao vi tri méi, dua né vao ciu triic vat lidu va
c6 xu hudng thay ddi né. Khi so sanh tac dong
cua cac kiéu dét khac nhau 1én do truot duong
may va thiy rang dét tron c6 kha ning chéng
truot tot nhat.

2.3.3. H¢ s6 che phii

Heé s6 che phui cho thdy d6 khit cta céu
triic vai. Hé s6 che phu cao thé hién cau trac vai
khit hon véi hé s6 che phu thap. Mot s hoc gia
chtng minh rang d6 khit cta vai c6 tac dong
tryc tiép dén hanh vi ctia dudng may.

Hé s6 che phu vai c6 tac dong dang ké
dén d6 bén duong may va hiéu qua dudong may.
Nghién ctru ctia ho cho thiy rang cac loai vai co
hé s che phu cao c¢6 xu hudng lam dut soi vai
tai thoi diém may [7, 8, 9].

Viéc giam hé sb che phu soi ngang c6
thé chi ra sy gia tang cua hé s6 che phu soi doc
va do do, ma sat gitra soi1 doc va sgi ngang tang
lén, diéu nay lam cho dudng may bi truot. Vi
nhimg 1y do twong tu va ddi véi cac loai vai
c6 nhitng dic diém nay, do truot duong may
cua s¢i ngang tang lén (do truot cua soi doc trd
nén dé dang hon). Ngoai nhiing thong sb trén,
chét lugng dudng may con phu thudc vao trong
lugng, do gian dai, ting suét udn, ung suét cét,
kha niang dinh hinh, s6 16p va bé mit ctia vai.

3. KET LUAN

Qua nghién ctru nay, tac gia co thé dua
ra két luan sau day:

Viéc thay d6i mot sb thong s co thé co
tac dong tich cuc dén chat lugng duong may
nhung lai ¢6 tac dong tiéu cuc dén cac yéu to
dau ra khac. Vi vay, nén lga chon dung cac
thong sb theo muc dich sir dung cu thé ciia hang
may mac.

Khi ghép céac loai vai lai v6i nhau, can
phai tinh dén mot s6 yéu té nhu tinh chat cua
vai, tinh chét ctia chi may, lya chon miii khau
va duong may... Tt ca cac yéu td nay déu quan
trong nhu nhau trong viéc tao ra mot duong
may chét luong.

Tém lai, dé dat duge murc chat luong
mong mudn, khéng c6 mot giai phap duy nhat
nao c6 kha niang loai bo cac van dé khong mong
mudn vé dudng may trén vai. Cac nha san xudt
hang may mic can lya chon cic thong sé phu
hop dé san xuit ra cic san pham chét luong
€ao. %
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NGHIEN CUPU THIET KE VA CHE TAO MAY CAT PLASMA
SU’ DUNG CONG NGHE CNC

A STUDY DESIGN AND MANUFACTURING OF PLASMA CUTTING MACHINE
USING CNC TECHNOLOGY

Tran Cong Thirc*, Ta Thi Yén, Nguyén Vin Ngan, Tong Thi Lan
Truong Pai hoc Thai Binh

TOM TAT

May cadt plasma sir dung cong nghé CNC duwoc thiét ké, ché tao dé phuc vu san xudt va
giang day thuc hanh. May sw dung man hinh diéu khién déc ldp va b nang ha mo cdt tu dong
diéu chinh duwoc chiéu cao khi cdt trén cdc bé mat kim loai bi cong vénh, cat dwoc chiéu day
tam thép 12mm. Kich thitéc tong thé may 2400x1800x1000mm, kich thudéc lam viée cdc truc XYZ
2000x1400x100mm, trong luwong may 272kg, téc dé cat plasma 50~4000mm/phut, do chinh xac lam
viec = 0,3 mm/m. Cong sudt ngu&n cat 17,8KVA, dién ap 380V, dong co 3 truc logi AC Servo. Mo
hinh may dwoc thiét ké bcing phcfn mém Inventor va diwa ra cdc ban vé ché tao. Tién hanh ché tao

cdc chi tiét va lap rdp ching lai thanh mdy hoan chinh.
Tir khéa: Mdy cdt plasma; CNC; Thiét ké; Ché tao; Ldp rdp.
ABSTRACT

Plasma cutting machines using CNC technology was designed and manufactured to serve
production and practical teaching. The machine uses an independent control screen and an
automatic cutting torch lifter that adjusts the height when cutting on warped metal surfaces, can cut
12mm steel plate thickness. Overall size of the machine is 2400x1800x1000mm, working size XYZ
axis 2000x1400x100mm, machine weight 272kg, plasma cutting speed 50-4000mm/min, working
accuracy = 0,3 mm/m. Cutting power capacity is 17.8KVA and voltage 380V, 3 axis AC servo
motor. 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: Plasma cutting machine; Computer Numerical Control; Design, Manufacture;
Assembly.
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1. PAT VAN PE

Hién nay, cong nghé cit plasma CNC
dang dugc ung dung rong rai trong nganh co
khi nhu két cau thép, nha tién ché, dong tau, cit
ban md, cit hoa vin cong cira dé trang tri noi
ngoai that, 1am sit my thuat.

May cit plasma CNC hoat dong dya
trén chuong trinh duogc s6 hoa, cac bd phan
chap hanh diéu khién ty dong s& di chuyén dau
cit theo ban v& da duoc cai dit sin trén may.
Nho d6, qué trinh cit kim loai tré' nén nhanh
hon nhung van dam bao duoc do chinh x4c tir
san pham dau dén san pham cudi cing. May sir
dung bo diéu khién doc 1ap nén luu duge nhidu
toa d0 tmg vé6i nhidu vi tri phdi. D& dang dimg
chi tiét dang cat, dé cat chi tiét khac gip hon,
sau d6 quay lai toa do da luu dé cat tiép phan
con lai.

May dang cit ma bi mat dién khong bi
mat toa do. Co thé chinh dong cat plasma ngay
trén man hinh diéu khién, ty dong diéu chinh
chidu cao dau cit khi cit cac chi tiét bi cong
vénh. Cac thong s6 cat duge luu sin theo do
day vat liéu, khi cit nguoi van hanh chi viée lya
chon thong s6 ¢6 san tir thu vién hodc bd nhé
ngoai qua cong USB [1, 2].

Hinh 1. M{t s6 san pham cdt trén may plasma
CNC [3]

Trong nudc, mdt s6 xuong co khi ciing
da thiét ké va ché tao loai may nay nhu: may
cat plasma CNC PK-PCL; may cat sait CNC
mini EMC 1530; may cit CNC plasma Maxpro

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 323, thang 12 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

- 3512. Céc loai may nay két cau nho, do 6n
dinh khi cat chua cao, dung sai cat 16n.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru cic tai liéu vé cong nghé
CNC; co s¢ thiet ke chi tiet may, trang bi di¢n
trong may cong nghiép.

Tham khao céc loai may plasma CNC
hién c6 trén thi truong. Nghién clru tung qua
trinh cong nghé cit bang tia plasma, nguyén
1y hoat dong ctia may plasma CNC lam co s&
cho viéc thiét ké két cau may, lya chon dong co
servor va bo truyén banh rang thanh ring lam
dong co dan dong cho cac truc [4, 5, 6].

St dung phan mém Inventor dé thiét ké
céc chi tiét may, lap rap, chinh sira hoan chinh
mo hinh thiét ké. St dung cac nguyén vat liéu
san co dé ché tao toan bo két cau may, st dung
man hinh diéu khién doc 1ap va bo nang ha mo
cit dé diéu khién cac co cAu may. San xuét thir
nghiém, hi€u chinh lai may [7, 8].

3. KET QUA VA BAN LUAN
3.1. Két qua thiét ké va ché tao san phim

Nghién ctru cac thiét bi ¢6 sin trén thi
truong, dé phu hop véi yéu cau may cat plasma
CNC phuc vu trong san xuét, lua chon két cdu
may (hinh 2).

Hinh 2 thé hién moé hinh may
cit plasma CNC. Kich thuéc may
2400x1800x1000mm, kich thudc lam viéc truc
XYZ 2000x1400x100mm, trong luwong may
305kg, tdc do chay dao nhanh 36m/phut, cong
suat ngudn cat 17,8KVA, dién ap 380V, dong
co 3 truc loai AC Servo.
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B6 diéu khién
doc lap

B phan truyén

dong true Y
B0 néng ha
mo cit Bé diéu
khién chiéu
cao diu cit

Lol el Khungmdy ghso et

dong true X

Chin may

Hinh 2. M6 hinh may cdt plasma CNC

Céc chi tiét ciia may cét plasma CNC.

]
]

-
~HHA
=y =

Man diéu khién F2100B

B¢ diéu khién ndang ha chiéu cao cit THC F1621

R o]
ﬁ*f\m
I

“\!hlll X

'\’.\

Dong co AC Servo, Driver

Nguon cat Plasma Cut100 L201 Jasic

Bo truyén truc vit - banh vit

Banh rang nhya z = 100
Hinh 3. Mt s6 chi tiét ciia may cdt plasma CNC

- Thiét ké ché tao khung may: Khung
may duge ché tao bang thép hop 100x100x5;
thép V100x100x5mm; thép hdp 50x50x5 dugc
cat theo kich thudc ban v& va han lai v6i nhau
tao thanh mot khdi c¢6 do cung viing cao, c6 kha
nang giam rung dong khi gia cong.

- Trén co s& ban thiét ké tién hanh ché
tao cac bo phan ctia may, lip rap may, kiém tra
do song song, vudng goc va hi¢u chinh sy an
khop ciia cac chi tiét may, két qua thé hién nhu
hinh 4.
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Hinh 4. Tong thé may cdt plasma CNC sau khi ché
tao, ldp rép, son hodan thién

Bé diéu chinh|

chicu cao cit

AC Servo
XY

Hinh 5. So do diéu khién mady cat plasma

Xam (day tin higu)

W@ ..e::'@::@e/ \%.@.c DOQGéOG boﬁey

Hinh 6. So' @6 két néi Driver, dong co truc X, Y va
bo THC F1621 voi F2100B

240041 100 1800

6
- 2200

g 100 1600
I T

EEYE
I
8

RI0S sof RS

Hinh 7. Két ciu va kich thuéc khung may
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32040,1

10040,1

Hinh 8. Gid do truc X

3.2. Chay thir nghiém

Lap trinh cat mot sd san pham tranh
khom truac, tranh thu phép, logo:

Hinh 9. Lap trinh va gia cong tranh khom truc

AL

Hinh 10. Ldp trinh va gia cong tranh thu phap

Hinh 11. Ldp trinh va cdt logo
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3.3. Ban luin két qua thwe nghiém

- Két qua van hanh thtr nghiém may cit
plasma CNC cho thdy: May c6 do ctng vimg
cao, chuyén dong cac truc XY dung bd truyén
banh rang - thanh rang, ray vuong - con truot
bi dam bao di chuyén céc truc ém va chinh x4c,
khong gy ra rung dong va tiéng on khi lam
viéc.

- C6 thé chinh dong cit plasma ngay
trén man hinh diéu khién ma khong can phai
van niim chinh trén ngudn plasma, Ty dong luu
toa d6 khi mét dién, tu dong diéu chinh chiéu
cao khe ho dau cit khi cat cac chi tiét bi cong
vénh. Cac thong s6 cat duge luu sin theo do
day vat li¢u.

- San pham sau khi cit trén may dam
bao dugc d6 chinh xac tir san phdm dau dén
san pham cu01 cung, may cit dugc cac ban ma,

cit hoa van cong cira dé trang tri ndi ng0a1 thit,
lam sit my thuat, cac chi tiét thép tim day t6i
12mm.

- Giam dugc nhan cong lao dong, nang
cao nang suat, tir d6 gidm dugc gia thanh san

pham.

Bdng 1. Cdc théng s6 chinh ciia mdy plasma CNC

Cong suat cét plasma
nguon cit

17,8KVA; 380V,
Cut100 L201 JASIC

Kich thudc may 2400x1800x1000mm
Pham vilam vige cua |0 1 400x100mm
may
Man hmP dlAGu khién F2100B
ddc lap

THC F1621; Hanh
B6 diéu khién; bo nang | trinh 100mm, tde do

ha 240mm/pht, dién ap
DC 24V

AC SERVO Hybrid
863HBME&OH-1000 +
Driver HB758

Dong co va Driver cac
truc

Téc d6; chicu day vat | 50+-4000mm/phiit;

liéu cat 12mm
Do chinh xac + 0,3 mm/m
Trong lugng may 272kg

4. KET LUAN

- May cit plasma duoc ché tao vi kich
thudéc may 2400x1800x1000mm, kich thude
lam viéc truc XYZ 2000x1400x100mm, voi
day du cong dung thiét ké, 1ap trinh, mé phong
va gia cong, két chu may nhdé gon, bo diéu
khién doc 1ap thuan ti€n cho nguodi van hanh.
Gi4 thanh ré hon 1/2 so v6i mot sé may co trén
thi truong.

- May cat plasma CNC tng dung bo
nang ha dau cit ty dong diéu khién linh hoat
trong cong nghiép. Ty dong diéu chinh khe hé
dau cat khi gap cac bé mit cong vénh. Gia cong
dugc cac tam thép co bé day lén téi 12mm.
San pham duoc gia cong ché tao boi may cat
plasma tu dong luén c6 dugc su chinh xac hoan
héo 96%.

- May cét dugc nhiéu san pham nhu cac
chi tiét két cAu thép, nha tién ché, dong tau, cac
ban ma, cit hoa vin cong ctra dé trang tri ndi
ngoai that, 1am sit my thuat. <
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XAY DUNG GIAI PHAP CHAN BOAN O TO TREN DA NEN TANG
BANG MAY TINH CON ORANGE PI 3B

BUILDING A CROSS-PLATFORM CAR DIAGNOSTIC SOLUTION USING ORANGE
PI3B

ThS. Nguyén Pirc Trung
Truong Pai hoc Giao thong Van tai

TOM TAT

Trong chan dodn 6 16, ddc biét chan dodn hé théng co dién tir, thiét bi chan dodn OBD la
thiét bi khong thé thieu dé khoanh viung hw hong, cung voi phan mém chan doan - co so dir liéu siwa
chita giup dinh huong swa chita va dwa ra phwong an swa chita hop [y.

Ket qua cua bai bao co y nghia lom voi ky thudt vién swra chira 6 to, ddac biét doi voi cac gara
ngoai do ho co thé sw dung nhiéu thiét bi ca nhan khac nhau, nhiéu nén tang dé truy cdp va chan
dodn 6 to.

Tw khoa: OBD2; Orange Pi.
ABSTRACT

In car diagnostics, especially mechatronic system diagnostics, OBD diagnostic equipment
is an indispensable device to localize damage, along with diagnostic software - repair database to
help orient repairs and provide reasonable repair plans.

The results of the topic are of great significance to car repair technicians, especially for
outside garages because they can use many different personal devices, many platforms to access
and diagnose cars.

Keywords: OBD2; Orange Pi.

1. PAT VAN PE Muc tiéu cta bai bao la dua ra mot giai

phap giup ky thuat vién 6 t6 c6 thé truy cip

Trong chin doan, stra chita hodc tham thiét bi chin doan dé thuc hién dich vu 6 to

chi bao dudng cac hé théng co dién tir trén 6 t6 béng nhiéu thiét bi khac nhau chfmg han nhu

hién nay, viéc st dung may chan doan 1a thiét laptop, dién thoai, may tinh bang... dé phuc vu

yéu. Chang han nhu: doc, x6a ma 13i, reset cam stra chita 6 t0. Giai phap st dung nhimng thiét

bién vi tri buém ga sau sua chira. bi san co, hodc voi gia thanh ré dé cho cac gara
stra chita nho ciing c6 thé ap dung duoc.
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2. CAC CHE PQ CHAN POAN OBD2

- On-Board Diagnostics (OBD) la h¢
thong tu chan doan trén 6 t6. Pay 1a mot hé
thong gdm ca phan cimg gom cac cam bién,
mach ty chan doan... va phan mém - chuong
trinh duoc nap vao trong hé théng diéu khién
dong co 6 6, giup cho ECU diéu khién dong
co ¢6 thé ty chan doan dugc hu hong trong qua
trinh khai thac va str dung.

- Theo [1], hi¢n nay OBD2 chia lam 10
ché do:

Maode $01 - Request Live Data

Mode $02 - Request Freeze Frames

Mode $03 - Request Stored Trouble Codes

Mode $04 - Clear/Reset Stored Emissions Related Data
Mode $05 - Request Oxygen Sensors Test Results
Mode $06 - Request On-Board System Tests Results
Mode $07 - Request Pending Trouble Codes

Mode $08 - Request Control of On-Board Systems
Mode $09 - Request Vehicle Information

Mode $0A - Reguest Permanent Trouble Codes

Hinh 1. Ché d¢ chédn doan OBD2

+ Ché d6 01 1a ché do yéu cau dir lidu
chan doan. Khi may chan doan yéu cau ché do
01, hé théng tu chan doan trén 6 to can cung
cip cac dir liéu bao gdm: dir liéu cam bién -
chfmg han nhu nhiét d6 nudc lam mat, dir li€u
ché do diéu khién - chang han nhu ché d6 vong
lap dong (diéu khién nhién liéu dya trén phan
hoéi cam bién oxy)... va mot s6 thong tin khac.

+ Ché d6 02 1a ché d6 yéu cau dir liéu
luu tire thoi. Dit liéu luu tire thoi 14 dit liéu luu
khi ma 13i x4y ra va luu vao hé théng. Viéc truy
cap dir liéu luu tue thoi gitp k¥ thuat vién xac
dinh duoc thoi diém, va diéu kién xay ra 16i.
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+ Ché @6 03 1a ché d6 yéu cau hién thi
ma 16i. Pay 1a mot trong cac ché d6 duoc su
dung nhiéu nhat. Khi hé théng tuw chan doan
phat hién ra 15, hé thong tu chan doan phai co
kha nang luu lai code 16i ké ca khi khoa dién
duoc tit trong thoi gian dai. Phai c6 kha ning
bdo den check khi dong co lam viéc va hi¢n
duoc ma 16i khi may chan doan yéu cau chung.

+ Ché d6 04 yéu cau hé thong tu chan
doan co6 kha ning xo6a céc dit liéu chan doan va
code 13 lién quan dén khi xa. Ché do nay gitp
cho hé thdng tu chan doan c6 kha ning x6a 16i
khi dugc yéu cau tir may chan doan.

+ Ché d6 05 1a ché do yéu cau dir lidu
lién quan dén kiém tra dén cam bién oxy.

+ Ché do 06 yéu ciu hé thong diéu
khién dong co c6 kha ning thong bao cac két
qua kiém tra on-board khi duoc yéu cau cua
may chan doan.

Céc kiém tra onboard bao gdm ca cac
bd gidm sat lién tuc va bd gidm sat khong lién
tuc. Khi céc b giam sat nay chay hoan thanh
ma két qua kiém tra bi “fail” s& khién cho hé
théng diéu khién dong co luu ma 16i va lam
sang dén MIL.

+ Ché d6 07 yéu cau may chan doan co
kha nang luu lai va hién thi ma cho.

+ Ché d6 08 yéu cau hé thong tu chan
doan phai co kha nang kich hoat thanh phan.
Ché do nay 1a mot su b sung cho ché do 01,
ché d6 03 va ché d6 06. Ché do nay giup cac ki
thuét vién stra chira 6 t6 c6 thé chin doan nhanh
cac hu hong lién quan dén co cdu chap hanh
bang cach thir kich hoat chung trén may chan
doan.
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+ Ché d6 09 yéu cAu hé théng tu chan
doan luu gilr thong tin xe. Thong tin nay bao
gdm s6 nhan dang xe (ma VIN), s6 phin mém,
phién ban hiéu chinh phan mém... Cac dir liéu
nay sé& dugc cung cap khi may chan doan yéu
cau.

+ Ché d6 10 hay ché d6 0x0A 1a ché do
duogc bo sung theo tiéu chuan OBD-2 md rong.
Ché d6 nay yéu cau hé thdng tu chan doan 6 t6
¢6 kha nang luu va hién thi nhitng ma 161 khong
thé xo6a dugc.

3. GIAI PHAP THIET KE HE THONG
CHAN POAN PA NEN TANG

3.1. Khai niém

Chan doan da nén tang duogc hiéu la
chan doan ma c6 kha ning thyc hién khong
phai trén mot thiét bi gin v6i nén tang duy nhat,
ma c6 kha nang thuc hién chan doan trén nhiéu
thiét bi, sir dung cac nén tang khac nhau.

Cac thiét bi chan doan hién nay, bao
gdém 1 dau doc, va 1 thiét bi diéu khién. Thiét
bi diéu khién 1a 1 may tinh bang hodc 1 may
tinh c4 nhan c6 chuong trinh phian mém chan
doan cai 1én né. Chuong trinh duogc viét ra boi
mot hodc vai ngén ngir 1ap trinh, sau do duoc
bién dich ra va chi chay trén mot hé diéu hanh
duy nhét. Nguoi dung khong 6 lya chon cai ra
cac hé diéu hanh khac, ciing nhu thay may tinh
bang di theo dau doc.

3.2. Uu diém ciia chin dodn da nén tang
- C6 thé st dung nhiéu thiét bi ca nhan
truy c@p dé chan doan, khong gidi han hé dieu

hanh.

- Vi thiét bi chan doan da nén tang co

mot thiét bi 1am server chan doan - phan mém
cai hoan toan 1én né nen hoan toan khong gay
nén xung dot phan mém nhu cai trén thiét bi ca
nhan.

- Thiét bi ca nhan khong yéu cau cau
hinh cao, mién 1a c6 thé cai phan mém client la
co the truy cap.

- Thiét bi lam server chan doan co
cong suit thép, lai hoat dong trén hé diéu hanh
Android nén thuc té khong nhat thiét phai tit
thiét bj khi khong dung.

- Vi str dung thiét bi ca nhan 1a thiét b
client nén khong can & gan xe va thiét bi lam
server chan doan, c6 thé sir dung bat cir dau
trong xuong mién 1a c6 mang.

3.3. Giai phap xay dung hé thong chin doan
da nén ting

Pé minh hoa giai phap chan doan da
nén tang, bai bao sir dung minh hoa trén mot
dau doc chan doan - sau day goi la dau doc X,
phén mém chin doan minh hoa chay trén dau
doc X -sauday goila Y.

a. Trién khai thiét bi phan cieng chén dodn da
nén tang

Hinh 2. Hé thong chan dodn da nén tang xdy ding
trén dau doc X va phan mém chan doan Y
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Phan cing hé thong chan doan da nén
tang bao gom: 1 router wifi Linksys E1700, 1
mach SBC Orange Pi 3B, 1 dau doc X va 1 dién
thoai hodc laptop bat ky c6 hé diéu hanh dé cai
dat duoc phﬁn mém client.

Mach SBC Orange Pi 3B dugc cai
san hé diéu hanh Android, két ndi véi router
Linksys E1700 qua mang wifi, dugc router
cap DHCP. S6 lugng dién thoai hodc laptop
tiy thudc diéu kién xuong, duoc ndi véi router
E1700 qua mang wifi, dugc router cap DHCP.
Mach SBC Orange Pi 3B duoc cai sdn phan
mém chan doan Y va ndi két v6i dau doc X qua
giao tiép Bluetooth.

Khi k¥ thuat vién chan doan, chi can
cam dau doc X vao giéc chan doan 6 to, roi
truy cap vao phan mém chan doan Y qua SBC
Orange Pi 3B.

b. Trién khai hé théong phin mém hé théng
phdn mém chan dodn da nén ting

Chi At Iu:' digu hiinkh
android

¥
Cai dit google play stofe+
gongle service
¥
Cai djt phin mém chin
dodn Diagrone

¥
Cap nhit cor sy dif
ligu Diagzone
I

¥ Phia server

¥
Chi d3t iong dyng Anydesk-
ché df server
|
¥
Setting tai khodn truy c3p tir xa
cho ing dung Amydesk

Cai dat iing dyng Anydesk-
chi dg client

h J
Setting img dung Anydesk- — Phia client

ché di client

Hinh 3. Trinh tw cdi ddt hé thong chan dodn da
nén tang
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Viéc cai dat chia lam hai budc: Cai dat
hé théng chan doan va cai dat phan mém truy
cép tir xa - ché do server, cai dat phan mém truy
cap tir xa - ché do client trén mot thiét bi khach
bat ky dé truy cap chan doan trén may server.

Dé cai dat hé thdng phan mém trén may
server, tién hanh cai dit hé diéu hanh Android
11 trén may Orange Pi 3B nhu huéng dan tir
[2], viéc cai dat dugc thuc hién qua phﬁn mém
SDDiskTool va anh h¢ diéu hanh Android dugc
cung cap tir nha san xuét vao thé nhé Micro SD
32GB.

Dé c6 thé cai dit phan mém chan doan
lén may Orange Pi, h¢ diéu hanh cia may
can Google Play Store va cac dich vu Google
service dé cung cip cac dich vu can thiét cho
phin mém chan doan chay. Tuy nhién, anh
hé thong Android ciia Orange Pi nha san xuat
khong cung cip gbi phan mém va céc dich vu
nay. Bai bao str dung giai phap cai dit phan
mém Magisk dé root may tir [3], sau d6 c6 thé
cai dat cac goi phan mém khong dugc phép.

C6 nhiéu giai phap dé truy cap tir xa
diéu khién may Orange Pi, tuy nhién bai bao
chon va sir dung g6i phan mém AnyDesk. Ly
do day la phan mém nhe, c6 phién ban free
cling nhu ¢6 phién ban day du da dugc unlock
hét cac tinh ning. Mot yéu td cuc quan trong
nira dugc xét dén vi day 1a phan mém hd tro da
nén tang. Phan mém hién hd tro tit ca cac nén
tang client phd bién gdm: Windows, MacOS,
Android, IOS, AppleTV, Linux, FreeBSD,
Raspberry, ChromeOS. Viéc chon phan mém
nay lam nén tang truy cip tir xa khién phan
mém chan dodn c6 thé dugc diéu khién boi bét
ctr thiét bi ca nhan, di dong hay c6 dinh mién 1a
thiét bi c6 mot hé diéu hanh,

Khi setting phdn mém truy cdp tir xa
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Anydesk, theo huéng dan tir [4] can chon “Full
acesss” + “Enable Unattended access” dé may
client c6 thé dang nhap ma khong can xac nhan
cua quan tri tr may server. Sau khi tinh nang
nay bat, mot tré ngai k¥ thuat nira gép phai la
hé diéu hanh Android 11 khéng cho phép tinh
ndng nay. Bai bao da dung giai phdp dung ung
dung Shizuku va Apps Ops dé tit no.

3.4. Két qua hé thong chin doan da nén tang
xay dung

T
- mw m AT e

n v mErgwy

- =

B e

=]
III::IIII.'lIIII:IIIIE

Hinh 4. Mt sé hinh cai dat hé théng chén dodn da
nén tang

Trén hinh s 4, 5 1an lugt 1a mot sé hinh
cai dat va chay thir hé thong chan doan da nén
tang.

e |
Hinh 5. Truy cdp hé thong chan dodn tir mdy tinh
bang

Nhdn xét:

- Nhu vay hé thong chan doan da nén
tang co6 the hoat dong. H¢ thong co6 thé truy cap

tir xa va chan doan mién 1a may client c6 cai
dat phan mém truy cép tir xa Anydesk va co tai
khoan dang nhap.

- Hé théng chan doan da nén tang gitp
cho k¥ thuét vién stra chira 6 t6 c6 thé chan
doan xe vGi bat ctr thiét bi c4 nhan c6 hé diéu
hanh. Viéc chan doan don gian, chi can cim
gidc chan doan 1én 6 t6, cim may tinh SBC
Orange Pi va ding nhap trén thiét bi c4 nhan.

4. KET LUAN

- Bai bdo da tim ra gidi phap st dung
may tinh con Orange Pi 3B giup chan doan trén
nhi€u thiét bi cé nén tang khac nhau.

- Bai bao c6 y nghia trong thyc tién
trong stra chira 6 t6 cling nhu trong dao tao.

Loi cam on:
Nghién ctru nay duogc tai trg boi Truong
Pai hoc Giao thong Van tai trong dé tai ma so

T2024-CK-KDN-002. %

Ngay nhén bai: 19/11/2024
Ngay phan bién: 11/12/2024
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NGHIEN Cl*U DANH GIA CHAT LWONG CUA MOT SO LOAI VAI
THONG DUNG CHO MAY MAC TREN PHUONG DIEN DO MEM RU

STUDY AND EVALUATION OF THE QUALITY OF SOME COMMON FABRIC
TYPES FOR GARMENT IN ASPECT OF BREATHABILITY

ThS. Nguyén Thanh Hai
Khoa Dét may Thoi trang, Truong Dai hoc Kinh té - Ky thuat Cong nghiép

TOM TAT

Mot bo trang phuc co tinh tién nghi co thé dugc hiéu la khi nguoi mdc s€ cam thd'y dé chiu
va thodi mdi vé ca phirong dién sinh Iy va tam 1y, mot trong nhitng khia canh ciia tién nghi la cach
thiee vat liéu anh huong dén @6 mém ri ciia vai. Bai bdo nay nghién cuu dén a6 mém rii ciia mét sé
loai vai théng dung hién nay, dé nguwoi sit dung c6 thé tinh todn trude muc dich cho phit hop. Két
qua nghién cieu cho thay: D6 mém rii phan dnh tinh mém mai ciia vai khi dé vai ri 6 trang thdi tw
do. Ngodi yéu t6 nguyén liéu, nhitng thong sé cdu tao vai nhw bé day, khoi lwong g/m?, mdt dé soi
trong vdi ¢é ¥ nghia quan trong trong viéc tao ra tinh mém mai cia vdi. Trong nghién ciru nay, vdi
Viscose c6 nguon goc nhan tao xenlulo ¢6 dd mém rii tot nhdt la nho cdu tric van diém, bé day vai

mong, vdi nhe nén vdai mém mai hon nhitng mau khdc.
Tw khéa: Do mém ru; Mat do soi cua vai; Bé day vai; Khoi lwong vdi.
ABSTRACT

A comfortable outfit can be understood as when the wearer will feel comfortable and at ease
both physiologically and psychologically, one of the aspects of comfort is how the material affects
the body, softness of the fabric. This article researches the drape sofiness of some popular fabrics
today, so that users can calculate accordingly in advance. Research results show that: Drooping
softness reflects the softness of the fabric when left to hang in a free state. In addition to raw
materials, fabric structure parameters such as thickness, weight g/m?, and fiber density in the fabric
are important in creating the softness of the fabric. In this study, Viscose fabric made from artificial
cellulose has the best drape softness thanks to its grain structure, thin fabric thickness, and light
fabric, so the fabric is softer than other samples.

Keywords: Drooping softness, Fabric fiber density,; Fabric thickness, Fabric volume.
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1. PAT VAN PE

Hién nay, trong linh vuc dét may, ngudi
ta quan tdm rat nhiéu dén tinh tién nghi cta
trang phuc. Mt bd trang phuc c6 tinh ti¢n nghi
c6 thé duoc hiéu 1a khi nguoi mic s& cam thiy
dé chiu va thoai mai vé ca phuong dién sinh 1y
va tam ly. Trong rat nhiéu yéu tb tao nén tinh
tién nghi ctia bo trang phuc khong thé khong
n6i dén tinh tién nghi cua vai dung dé may
trang phuc.

D0 ru cua vai la mot dac trung dong thai
ctia vai cho biét vai roi hodc treo hodc déy theo
hinh dang 3D. Chua c6 phuong phap thu tiéu
chuin duoc ap dung dé xéac dinh do ru cta vai.
Tuy nhién van c6 phuong phap phi tiéu chuan
str dung thiét bi do do ru cua vai.

Theo phuong phéap nay, mot s6 mau vai
thir, hinh tron dugc phu 1én mot hinh try. Co
anh sang chleu thang tir ph1a trén mleng vai
xubng va mleng vai s& che mat mot phan anh
sang roi xudng tao ra bong tdi & phia dudi.

Theo nén bong té1 phu 1én miéng giay
dat dudi try, cat theo duong vién nay va ta co
duoc 1 miéng giay, sau do can 1én.

Hé s6 ru dugc tinh theo cong thuc:

F=(w /w,) x 100(%)

W, - Khéi lugng tinh ra gam cta miéng
giay cat theo vién bong toi.

W, - Khdi lugng tinh ra gam ctia miéng
gidy cat theo hinh tron bén trong (phan phu l1én

mat try).

Hg¢ s6 ru gan bang 100% c6 nghia la vai
cung va kém ru.

H¢ sO ru gan bang khong cho thay vai
mém mai, gap duoc va c6 do ra tot hon.

7 ',,
&«A

61%

Hinh 1. Hinh bong ru cua vai voi mire do cung cua
vai khdc nhau [16]

2. PO TRUYEN NHIET CUA VAI

Bang 1. Théng sé ky thudt ciia mét sé loai vai

thong dung
Théng sb
ki theae | M| M2 | M3 | M4 Ms
Kidu dét Van Van Van V'gm Van
Mt didm | diém | diém | diém | chéo
Chisosoi | oy n | 403 | 28211 | 22,01 | 16,5/1
doc Ne
Chisosoi | »yn | 10 | 3031 | 36,51 | 12,971
ngang Ne
Mat do

so1 doc, 133 520 290 268 411
s01/10cm
Mat do
sgi ngang, | 135 160 272 186 222
s01/10cm
Khéi
luong, 250 160 | 124,9 | 108,2 | 281,2
g/m?
Bé day
vai, mm

042 | 045 | 0,29 | 028 | 0,50
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* Xac dinh d6 ru cua vai sau xu ly theo
tiéu chuan BS 3320. Nguyén tic: mau vai hinh
tron dugc gitr dong tAm giita hai dia nho nim
ngang, va phan mép ngoai vai hinh khuyén ri
xubng quanh chiéc dia d& ¢ dudi. Bong cia
mau ri dugc chiéu 1én phia trén vong tron gidy
c6 kich thuéc twong ing v6i mau thir khi khong
bi treo. Vién ngoai clia bong dugc danh dau
trén vong tron gidy, gidy duoc cit theo bong
va khéi lugng ciia phan bén trong dai dién cho
bong dugce xac dinh. H¢ s6 d6 ra duoc tinh tir
hai phan khéi luong do.

D ri cua vai: La phan vai bi dudi
xuong badi chinh trong lugng ctuia nd khi bi treo
1én.

- Hé s6 do ru: La phan trim cta phan
vong tron khuyén vai c6 dugce boi sy chiéu tao
bong theo chiéu thang dimg ctia mau thir d6 ru.
Nghién ctru st dung phuong phép danh gia hé
s6 d6 ri theo tiéu chuan BS 3320.

- Diéu kién thi nghiém: Nhiét do 20°C
+2,d6 am 65% + 2, s6 lwong mAu it nhat 13 hai
mau th.

- Dung cu va vit liéu thi nghiém gom:

+ Dudng tron duong kinh 15cm va 25cm.

+ Gidy can hodc gidy md hinh tron
duong kinh 25cm.

+ Can dién tir v6i d0 chinh xac 0,0001g.

+ Bt chi cimg, thudc, kéo cit gidy.

- Tinh toan két qua cho mdi phép thir:
Hé s6 o ri =M, x100% / M,

V6i: M, - Téng khdi lugng cua vong gidy.

‘ M, - Khoi lugng cua phan vong giay ma
phan bong in trén do.
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- Tinh két qua trung binh theo s6 mau
thur.

3. KET QUA VA THAO LUAN

Do mém ru dugce thé hién trong biéu dd
hinh 2 nhu sau:

BIEUDO DO MEMRU.%
100
(]
bl

e

a0
i
i

(LK Ml M2 WS M1

MAL WA

Hinh 2. Biéu do do do mém ru

Ttr biéu db trén, ta thiy vai PES c6 do
mém rt kém nhét. Vai PECO c¢6 d6 mém ru tot
hon nhd c¢6 thanh phan bong. Vai to tim va vai
bong c6 d6 mém ru tot hon. Vai VISCOSE c6
d6 mém ru tot nhit.

Phan tich nguyén nhan, ta thay ngoai cac
yéu t0 nguyén li€u, con cd cac yeu to vé cau tao
vai nhu kiéu dét, beé day, khoi lugng g/m? vai.

Vai VISCOSE trong thuc nghiém nay
¢6 bé day nho, khéi lugng g/m? ciing thip, vai
mong nén c¢6 d6 mém ra tét hon cac mau khac.

Phan tich twong quan gitta d6 mém ru
(Y) va cac thong sb cdu tao vai: B& day (X1),
khéi luong g/m? (X2), mat do vai (X3) (tong

mat d doc va mat dd ngang).

Tim hé so twong quan gitra cac thong s

trén cac thong so cau tao vai.
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Bang 1. Hé so twong quan gitia cdc thong so cua

do meém ru
Y X1 X2 X3

89.3 04 250.0 268.0
58.9 0.5 160.0 680.0
33.0 0.3 124.9 562.0
58.6 0.3 108.2 454.0
72.6 0.5 281.2 633.0

Y X1 X2 X3
Y 1.00
X1 0.62 1.00
X2 0.76 0.84 1.00
X3 -0.53 0.27 -0.14 1.00

Qua bang két qua Hé sb twong quan
R, ta thdy dugc su twong quan gitta 6 mém
ri va bé day vai R = 0.622, gira d6 mém ru
va khéi lugng vai R = 0.764 1a tuong d6i dat.
Tuy nhién, trong quan gitra d6 mém ra va khoi

lugng vai ¢6 cao hon nén chon thong s6 vai nay
de phan tich hoi quy - tuyén tinh.

Phéan tich hoi quy tuyén tinh gitra do
meém ru va thong so khoi lugng vai dé tim anh
huoéng cia thong so nay dén dd mém ru.

Y | 89.34 | 58.94 | 33.02 | 58.64 | 72.56
X2 | 250 | 160 | 124.9 | 108.2 | 281.2
y=02053 2435 X2 Line Fit Plot
100 ¢ —
20 i ¥ + Y
70 + #
- 501 / = Predicted Y
4 + .
}.g —Linear
10 + (Predicted )
0 200 400

X2

Hinh 3. Biéu do duong xu huong cua do mém ru

SUMMARY OUTPUT:
Regression Multiple R R Square Adjusted R Standard Observations
Square Error
Statistics 0.764 0.584 0.445 15.428 5
ANOVA:
f SS MS F Significance F
Regression 1 1004.154 1004.154 4.219 0.132
Residual 3 714.078 238.0262
Total 4 1718.233
. Standard Lower Upper Lower Upper
Coefficients Error t Stat | P-value 05% 95% 95.0% 95.0%
Intercept 24.380 19.800 1.231 0.306 -38.634 | 87.394 -38.634 87.394
X2 0.206 0.100 2.054 0.132 -0.113 0.526 -0.113 0.526
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RESIDUAL OUTPUT:
Observation 1 2 3 4 5
Predicted Y 75.933 57.374 50.136 46.692 82.366
Residuals 13.407 1.566 -17.116 11.948 - 9.806

Do mém ri ciia cac miu vai thir nghiém
trong luan vin ¢ quan hé tuyén tinh v6i thong
s6 khdi luong vai theo PTHQ tuyén tinh Y =
0.2062 X + 24.38 v6i hé sb tin cdy cao R?=1.

Nhu vay, ngoai nhimg yéu té khac anh
huong dén do mém ra thi khoi lugng g/m? vai
c6 anh hudng quan trong nhat.

4. KET LUAN

D6 mém ra phan anh tinh mém mai cia
vai khi dé vai ru ¢ trang thai tu do. Ngoai yéu
t6 nguyén liéu, nhitng thong s6 ciu tao vai nhu
bé day, khéi lwong g/m2 mat do soi trong vai co
¥ nghia quan trong trong viéc tao ra tinh mém
mai cua vai. Trong nghién ctru nay, vai Viscose
¢6 ngudn gbc nhan tao xenlulo c6 d6 mém ru
t6t nhat 1a nho cau tric van diém, bé day vai
mong, vai nhe nén vai mém mai hon nhiing
mau khac. %

Ngay nhan bai: 01/10/2024
Ngay phan bi¢n: 04/11/2024
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NGHIEN ClrU ’'NG DUNG PHAN MEM SOLIDWORKS TRONG
THIET KE NGUQ'C CANH TURBINE THUY DIEN

RESEARCH ON THE APPLICATION OF SOLIDWORKS SOFTWARE IN THE
REVERSE DESIGN OF HYDRAULIC TURBINE BLADE

Ng6 Xuin Quang, Nguyén Quy Ngoc
Khoa Co khi, Truong Pai hoc Thuy loi

TOM TAT

Thiét ké nguoc dang dan tré thanh mét phan quan trong trong quy trinh nghién ciru va phdt
trién san pham, déc biét la cac san pham phirc tap. Hién nay & Viét Nam, mét sé cong ty va hing
phdn mém da cung cap mot s6 phan mém thiét ké nguoc chuyén dung. Tuy nhién, mirc do pho bién
va kha nang dp dung chia réng rdi. Solidworks hién nay da dwoc sir dung rat nhiéu tai cdc trieong
dai hoc, cac vién nghién cvwu va cac doanh nghiép, do do viéc nghién ciu ung dung phd‘n mém
Solidworks trong thiét ké nguoc la can thiét dé mé rong pham vi dp dung va phdt trién cong nghé
thiét ké nguwoc. Trong bai bdo nay, nhém tac gia da vmg dung Solidworks dé thiét ké nguwoc canh

turbine thuy dién.
Tir khoa: Thiét ké nguwoc; Turbine; Quét 3D.
ABSTRACT

Reverse engineering is gradually becoming an important part of product research and
development, especially for complex products. Some companies and software manufacturers in
Vietnam have provided specialized reverse engineering software. However, the popularity and
applicability are not yet widespread. Solidworks is now widely used in universities, research
institutes and enterprises, so it is necessary to research and apply Solidworks software in reverse
engineering to expand and develop the scope of reverse engineering technology application. In this

paper, the authors applied Solidworks software to reverse engineer hydroelectric turbine blades.
Keywords: Reverse Engineering; Turbine; 3D Scanning.
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1. PAT VAN PE

Ngay nay, thiét ké nguoc di tré thanh
mot phan khong thé thiéu trong quy trinh phat
trién san pham cua nhiéu coéng ty cong nghé
hang dau trén thé giéi nhu Apple, Google, va
Tesla. Tai cac truong dai hoc va t chirc nghién
cuu O cac nudc phat trién nhu My, Anh, va Buc
d3 va dang din dau trong linh vuc nghién ciru
va tmg dung thiét ké ngugc. Cong dong nghién
ctru va phat trién thiét ké nguoc dang ngay cang
mo rong va phat trién trén toan thé gidi, voi sy
tham gia ctia cac nha nghién ctu va ky su tur
nhiéu qudc gia.

O Viét Nam hién nay, trong linh vuc
thily dién thi cong nghé stra chira, phuc hdi va
ché tao m&i banh cong tac turbine & nudc ta
con gip kho khian do han ché vé cong nghé,
thiét bi va thiéu ban v& thiét ké. Do do, thiét ké
nguoc dong vai trd quan trong trong vi¢c cai
thién chat luong san pham va toi wu hoa quy
trinh san xut.

Thiét ké nguoc dang dan tr¢ thanh mot
phan quan trong cta quy trinh nghién ctru va
phat trién san pham trong cac doanh nghiép va
t6 chirc nghién ctru ¢ Viét Nam. Hién nay &
Viét Nam, mot s6 cong ty va hing phan mém
d3 cung cip mot s6 phin mém thiét ké nguoc
chuyén dung. Tuy nhién, muc do phd bién va
kha nang 4p dung chua rong rai.

Phin mém Solidworks hién nay da
duoc su dung rat nhiéu tai cac truong dai hoc,
cac vién nghién ctru va cac doanh nghiép,
do d6 viéc nghién ctru ung dung phin mém
Solidworks trong thiét ké ngugc 1a can thiét dé
mo rong pham vi ap dung cong nghé thiét ké
nguoc, tang kha nang trmg dung trong cac co so
dao tao va doanh nghiép.
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2. PHUONG PHAP NGHIEN CUU

2.1. Thue nghiém quét 3D ldy miu bé mat
canh tuabine

Qué trinh 14y miu 3D cénh tuabine sir
dung thiét bi quét 3D ATOS Core MV3005M
(hinh 2.1). Pay la thiét bi 1dy mau sir dung anh
sang xanh phan xa dé thu nhan dit liéu bé mit
chi tiét. Thiét bj phu hop cho nhiém vu do quét
cac chi tiét kich thudc nho va trung binh. Mot
s6 thong s6 k¥ thuat cia may duogc trinh bay
trong bang 2.1.

Bdng 2.1. Mt s6 thong s6 ciia may quét 3D ATOS

Core MV3005M
Théng sb Pon vi Gia tri
Pham vi do mm 300x230
KAhoang cach hoat mm 440
dong
Khoang cach cac mm 0.12

diém do

Kich thudc cam bien
nhan

Do chinh xac khi do mm 0.02

mm 361x205x64

“Qud trinh quét méu dwoc tién hanh theo
trinh tw sau:

Budc 1: Lya chon chi tiét dé quét 3D,
tién hanh 1am sach bui ban dé lam sang bé mat
mau quét dé dam bao kha nang thu thap dir liéu
quét ctia may. Sau khi 1am sach bat dau dan cac
diém tham chiéu 1én bé mat chi tiét, cac ky hiéu
diém tham chiéu nay gop phan tao ra mot khoi
3D va la diém chung dé xac dinh vi tri cua chi
tiét khi thay doi vi tri quét.

Budc 2: Ga dat chi tiét 1én ban xoay, lip
rap va di€u chinh vi tri mdy sao cho dam bao

chi tiét duoc quét toan bo bé mit.
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Budc 3: Khdi dong may tinh va thiét bi
quét. Bat dén sensor dé co chat lugng quét tot
nhat, diéu chinh anh sang chiéu 1én chi tiét sao
cho d6 sang phu hop, tiép theo didu chinh ving
quét sao cho chi tiét dugc dam bao quét hét bé
mat.

Budc 4: Tién hanh quét, xtr 1y dit liéu va
Iuu.

Lua chon mat ngoai cta chi tiét dé quét
trude vi mat ngoai chi tiét du sang va bao gom
cac duong cong phtic tap ¢ nhiéu vi tri khac
nhau. Xoay ban sao cho may quét nhan dang
it nhat 3 diém tham chiéu trén bé mat chi tiét,
sau d6 tién hanh quét 1iy bién dang. Qua trinh
quét diéu chinh ngudn sang va dam bao chi tiét
khong bi bong, 16a hoac tdi qué. Dt ligu quét
mdi ving s& duoc may tinh tinh toan va ghép
lai v6i nhau sau mdi lan quét va dan hinh thanh
nén bé mit cta chi tiét.

May va chan may

Ban xoay chi tiét
Hinh 2.1. May quét 3D ATOS Core MV3005M

Hinh 2.2. Xéc dinh viing quét mau trén phan mém

Sau khi nhan dugc dir liu bién dang
dau tién, tién hanh xoay ban sang vi tri tiép theo
nhung dam bao thoa mén chira 3 diém tham
chiéu & 14n quét trude dé phan mém c6 thé tinh
toan va ghép bé mit ¢ cac lan quét. Cu tién
hanh nhu vay sao cho dén khi quét hét chi tiét.

Budc 5: Sau khi thu thap day du dir liéu
quét, x6a bo dir liéu thira va tinh toan dir liéu dé
tao lugi cho cac diém tham chiéu. Luu dit liéu
dinh dang STL.

Hinh 2.3. Qud trinh xir Iy dit liéu tao hedi diém,
luu file STL
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Sau khi hoan thanh coéng viéc quét
mau san pham, ta xuét file dd quét duoc sang
dinh dang file STL dé xtr 1y trén phin mém
Solidworks.

2.2. Thiét ké ngwoc trén phan mém Solidworks

Solidworks 1a phan mém thiét ké 3D
manh mé va cung cip cho ngudi sir dung nhiing
tinh nang hd trg da dang, duoc biét dén nho
tinh d& st dung va tryc quan. Phin mém nay
dugc ung dung trong thiét ké nguoc do ¢ kha
nang m& dugc dit liéu quét, xir Iy dugc dir licu
va xuét dugc ban vé phuc vu cho qua trinh san
xuét nhanh chéng. Duéi day 1a cac bude xu Iy
file quét trén phan mém Solidworks:

1) M¢ file STL trong phian mém
Solidworks duéi dang graphic. Chon mgt mat
phéng lam mat chuin hodc tao mot mit co s
méi dé can ¢t vao do chon léy mat co sé lam
mit chuan, sau do6 tién hanh chia cit chi tiét.
bam bao cho mat nay co vi tri léy mit cat cua
chi tiét don gian, d& dang va nhanh chong.

Hinh 2.4. M6 file quét, tao mdt chudn

2) Ly mit co s da tao & trén lam gbc,
tién hanh chia cit chi tiét dé 1y bién dang. Thiét
1ap s6 luong mit chia cit va khoang cach gitra
chung hop 1y sao cho thu dugc bién dang mat
cit. Sau khi chia cit chi tiét, ta thu duoc cac
bién dang 14 cac duong thang va duong cong &
mdi mit cit da thiét lap trude.

Hinh 2.5. Chia nhé doi twong thanh nhiéu mdt cat

3) Do chi tiét gdm nhiing duong cong
phuc tap nén bién dang mat cit thu duoc la tap
hop céc duong thang lién tiép nhau. Vi thé, ta
tién hanh xt 1y dé thu duoc bién dang cong don
gian hon cua chi tiét.

Bién dang dau chi tiét ~ Bién dang chwa xir Iy

Bién dang sau khi xu ly
Hinh 2.6. Bién dang sau khi chia cdt va xir Iy

4) Can clr vao cac mit cét cua chi tiét,
dung lai hinh dang cua chi tiét. Cudi cung, ta
thu duoc hinh dang 3D cua chi tiét.

\

Hinh 2.7. San ph(fm sau khi dyng lai 3D
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3. KET QUA VA THAO LUAN

Sau khi c6 dir liéu CAD 3D tur qua trinh
thiét ké ngugc, phan mém Gom Inspect duoc sir
dung dé so sanh dit liéu quét va dir ligu thiét ké
nguoc. Pay 1a phan mém kiém tra 3D thuong
duogc ung dung dé kiém tra cac chi tiét co bién
dang phtic tap. Két qua so sanh dugc trinh bay
trong hinh 3.1 va hinh 3.2.

.

b) Kiém tra theo pham vi sai léch 0,7mm
Hinh 3.1. Két qua kiém tra dir liéu CAD thiét ke
nguwoc voi khodng chia déu nhau

Qua két qua so sanh dé xac dinh sai sd
giira dir liéu thiét ké va dit liéu quét 3D, ta nhan
thiy sai s6 ton tai 16n hon tai cac ving sat bién
ctia chi tiét. Tai cac vung néy, bién dang chi tiét
phtc tap, do d6 qua trinh thiét ké nguoc thuong
gip kho khin va maét nhiéu thoi gian va can
¢ cac phuong phap khac nhau dé lién két cac
diém. Tai cc vi tri ddc biét nhu 15 trén chi tiét
thi qua trinh xtr 1y di liéu thiét ké nguoc ciing
bi anh huc”mg do s6 luong mit cat qua ving 16
it dan dén d6 chinh xac khong cao. Ket qua SO
sanh cho thiy tai cic ving phuc tap van ton tai
sai s6 16n hon 0,1mm. Mot sd vi tri sat bién va
canh 13 thi con ¢6 sai s6 0,6mm.

Hinh 3.2 trinh bay két qua khi thay doi
cach chia cit dir liéu quét khi thiét ké nguoc,
ving phirc tap thi ty 1¢ mat cat nhiéu hon ving
it phirc tap. Vi két qua so sanh cho thay sai sb
gitra dir liéu thiét ké va dir liéu quét 3D da giam
tai nhiéu vi tri so v&i cach chia thong thudng.
Tuy nhién, tai cdc viing bién phirc tap sai s6 van
con ton tai va can phan tich cai thi€n hon nira
tai cac vung nay.

b) Kiém tra theo pham vi sai léch 0,7mm
Hinh 3.2. Két qua kiém tra dir liéu CAD thiét ké
nguwoc voi khodng chia khéng déu (chia nho ¢ cdc
vi tri phite tap, do cong lon)

Trong qua trinh thiét ké nguoc tu do
lidu quét, do bi gidi han vé phan mem va thiét
bi nén thudng gip cac sai s6 do mot sd nguyén
nhan sau:

- Thtt nhét, sai s do tao ludi tir cic
diém quét: Khi xay dung ludi, do phai lién két
va don gian hoa cac diém va xoa di nhitng diém
khong can thiét, mat khac chi tiét con ton tai
nhimg vung khic nhau (ving giao nhau, gip
khuc, uén luon, 16i 16m,...) thi mat do cac
diém khac nhau va d6 cling 13 mot trong nhiéu
nguyén nhan gy sai sd.
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- Tht hai, sai s6 khi don gian héa luéi
chi tiét: Khi don gian héa luéi tam giac, can
giam s6 luong tam giac khong can thiét va toi
uu hoa vi tri cac dinh, tai nhitng méat cong hodc
nhitng chd 16i 16m phirc tap thi cac bién dang
ctia ludi 1ién ké duogce ndi truc tiép voi nhau boi
dl,r(‘mg thang hodc spline do d6 ciing gay ra sai
sO.

- Tht ba, sai s6 do xay dung bé mit:
Qua4 trinh xdy dung bé mit tir cac 6 ludi tam
giac, cac bé mit tao thanh déi khi khong tron,
khong ddng nhét v6i nhau, doi khi co ving
khong ldy duoc bién dang do d6 c6 thé phai cat
phﬁn bé mat khong phu hop, tao cac bé mat méi
dan dén gay ra sai s6 tao hinh bé mit.

4. KET LUAN

Trong bai b4o nay, nhom tac gia da dua
ra cac budc thyuc té thyc hién qua trinh thiét ké
nguoc canh turbine, mot trong nhimg chi tiét
¢6 d6 phic tap cao. Qué trinh thiét ké nguoc
duoc thuc hién trén phﬁn mém thiét ké 3D
Solidworks. Bang cach diéu chinh qua trinh
thiét ké nguroc trén phan mém nay, két qua thiét
ké dugc cai thién va mé ra kha nang dé mo
rong pham vi ung dung thiét ké nguoc, dong
thoi c6 thé tiép tuc phat trién nghién ctru, khic
phuc cac kho khan va nhuoc diém dé nang cao
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d6 chinh xéc trong thiét ké nguoc. Qua trinh
thiét ké nguoc c6 sir dung két hop cong nghé
kiém tra 3D tién tién dé kiém tra d6 chinh xac
clia ban v& thiét ké nguoc. %
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NGHIEN ClrU ANH HUONG CUA MON DAO BEN LUC CAT KHI
TIEN THEP 9XC QUA TOI BANG DAO GAN MANH PCBN

STUDY ON THE EFFECT OF TOOL WEAR ON CUTTING FORCES IN HARD
TURNING OF HARDENED 9XC STEEL USING PCBN INSERT TOOLS

Hoang Thi Trang
Khoa Co khi — Cong nghé O t6, Trudng Cao dang nghé Nghi Son Thanh Héa

TOM TAT

Bai bdo trinh bay két qua nghién ciru anh huong ciia mon dao dén luc cdt khi tién thép 9XC
qua t6i bang dao gdan manh PCBN. Tién ciing dwoc xem 1 gidi phdp thay thé cho mai truyén thong
nho giam chi phi va thoi gian gia cong. Nghién cuu sur dung phuwong phap quy hoach thuc nghiém,
xdc dinh moi quan hé giita cdc yéu té nhw vén toc cdt, lwong chay dao, va chiéu sdu cat. Két qua cho
thcfy vén toc cdt anh huong lon nhat dén mon dao va luc cdt, véi toc do cao dan dén mon nhanh va
nguy co gay dao. Mé hinh thuc nghiém hé tro gidm sat mon dao dé téi wu hod ché d¢ gia cong va

duy tri tuéi tho dao.
Tir khéa: Mon dao; Luc cat; Tién thép 9XC.
ABSTRACT

The article presents the research results on the impact of tool wear on cutting forces during
the hard turning of hardened 9XC steel using PCBN insert tools. Hard turning is considered an
alternative to traditional grinding due to reduced costs and processing time. The study employs an
experimental design method to determine the relationship between factors such as cutting speed, feed
rate, and cutting depth. The results indicate that cutting speed has the most significant influence on
tool wear and cutting forces, with higher speeds leading to rapid wear and potential tool breakage.
The experimental model supports monitoring tool wear to optimize machining parameters and

maintain tool longevity.
Keywords: Tool wear,; Cutting forces, Turning 9XC steel.
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1. TONG QUAN

Tién cirng la mot phuong phép gia cong
dugc phat trién dé thay thé cho cong nghé mai
truyén théng trong gia céng cac chi tiét thép
qua toi. Uu diém cia tién cimg 1a giam thoi
gian gia cong, giam chi phi dung dich lam mat,
va han ché anh huong dén moi truong. Tuy
nhién, mon dao 12 mot vin dé quan trong, anh
huong truc tiép dén chat luong gia cong, hiéu
qua kinh té va tudi tho dung cu. Su gia tang
mon dao khong chi lam gidm d¢ chinh xac ma
con ting cac thanh phan luc cit, dan dén cac
nguy co nhu qua tai, rung dong, va gay dung
cu.

Nghién ctu nay nhim tim hiéu mbi
quan h¢ gitra mon dao va luc cat khi tién tinh
thép 9XC qua t6i bang dao gan manh PCBN.
Phuong phap thuc nghiém dugc sir dung dé xac
dinh 6 cac yéu té anh huong va thiét 1ap ham
thuc nghiém, hd trg viée giam sat va dy doan
mon dao.

2. PHUONG PHAP NGHIEN CUU
2.1. Quy trinh thuc nghi¢m

Nghién curu st dung phuong phap quy
hoach thyc nghiém, cu thé 1a ma tran truc giao
L9 dé giam thiéu s6 luong thi nghiém trong khi
van dam bao do tin cay. Cac bién doc 1ap bao
gom: Toc do cat, lugng chay dao, chiéu siu cat.

2.1.1. Lwa chon ché dp cong nghé

Khi tién cling, néu cit voi toe do thép
hon quy dinh thi manh CBN s€ bi mon nhanh
va hu hong. Thong thuong, ché d6 cit khuyén
cdo theo [2] 1a: véi tién tinh dJ cing vat li¢u
tu 55-67HRC, V = 80-160 (m/ph), S = 0.04-
0.08 (mm/vong), t =0.1-0.5 (mm), v6i do cung
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vat liéu tir 40-60HRC, V = 80-120 (m/ph), S =
0.04-0.1 (mm/vong), t=0.5-1.0 (mm); dua trén
dé xuat ciia cic nha san xuat dung cu va két qua
tur cac thi nghiém sang loc trong [4], [5] thi V =
100-170 (m/ph), S =0.09-0.15 (mm/vong), t =
0.07-0.15 (mm).

Nghién ctru [3] chi ra rang: Khi cit véi
van tdc 180m/phut sau 7.69 phtt, trén mat sau
xuat hién ving bi “phdng” phia duéi ludi cit
chinh va phu nhung ving bi “phdng” dudi ludi
cat phu 16n hon va gan mili dao hon. Khi giam
van toc cit xudng 160m/p sau 12.36 phut, trén
mit sau chi xudt hién mot ving bi “phdng” &
phia dudi ludi cat phu. Tiép tuc giam van tdc
cat toi 140m/p, sau 19.72 phut, trén mat sau chi
ton tai ving dinh vat liéu gia cong. Tir nghién
clru cia minh, tac gia khang dinh, khi gia cong
tinh thép 9XC t61 ciing trén HRC = 50, khong
nén sir dung van tbc cit > 160 m/p vi & van toc
nay dung cu s€ bi pha huy rat nhanh do nhiét,
didu nay phu hop vé6i van tdc khuyén céo trong

[2].

Trong nghién ciru [1], sau khi t6i wu
héa da muc tiéu ché do cit khi tién thép 9XC
qua t6i bang dung cu PCBN di xac dinh duoc
bo tdi wu Pareto va giai phap téi wu thoa higp
gan voi giai phap 1y twong nhit trong tng véi
van toc cit v = 100.26m/ph, lugng chay dao s =
0.15mm/v, chiéu sau cat t = 0.09mm. Dién tich
gia cong tai day dat duogc la Sc = 12731.41cm?,
nham bé mat dat duoc 1a Ra = 0.5421um. Tuy
nhién, ta cling co thé can ¢l vao tinh hinh thuc
té dé chon ché do gia cong phu hop. Vi du,
khi yéu cu dat do nham bé mit nho nén chon
van tdc cat v =100 m/ph, lugng chay dao s =
0.07mm/v, chiéu siu cét t = 0.15mm thi nham
bé mit dat duoc 1a Ra= 0.3 83um.

Dua theo cac thong tin tién nghiém, céac
thi nghiém sang loc va tai li€u lién quan (da
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phan tich & trén), md hinh thuc nghiém dugc
xay dung phu thudc vao ba nhan t6 chinh cua
ché do cat bién ddi trong mién gia tri (phu hop
v6i cac khuyén cdo) sau:

- Van tdc cit: v = 80-170m/ph;
- Chiéu sau cit: t = 0,09-0,15 mm;
- Luong chay dao: s = 0,07-0,15mm/vong.

2.1.2. Chudn bj thi nghiém

Phoi thép 9XC (9CrSi) toi dat d cung
tir 52HRC (dao dong +2.5 HRC). Tién hanh
tién tinh ting 16p lién tuc; theo chuan ISO
3685-1993 (TCVN 11258:2015).

Dao gin manh PCBN ky hiéu
VNGA168408 (CW2015) cia hang WIDIA
(Puc) duoc lap dat trén may tién CNC ST10,
dam bao do chinh xac cao.

-
Hinh 1. May tién CNC ST10

bé do luc cit theo 3 hudng tryc giao,
chung ta st dung thiét bi do luc cét 3 thanh
phan Kistler 9257-BA. Thiét bi do luc Kistler
bao gém luc ké, bo khuéch dai tin hiéu, bo dong
bo tin hiéu va phén mém bao dam. Luc ké duoc
lép ¢ dinh trén may, dao dugc ga"ln trén luc ké
thong qua dd ga dao.

May tién dugc cai dat voi cac to hop tde
do cit, luong chay dao va chiéu sau cét theo ma
tran L9. Gia cong trong diéu kién cit kho dé
loai bo tac dong cua dung dich l[am mat.

2.1.3. Tién hanh thi nghi¢m
Céc budce thi nghiém:

- Lap trinh, dit ché d6 cong nghé, md
phong;

- G4 lyc ké, dao, phoi 1én trén may;

- Gia cong, kiém tra do 6n dinh cua hé
théng dd ga, dao, phoi;

- Lap trinh, m6 phdng gia cong, dam
bao cac thong sd cong nghé;

- Tién hanh gia cong, ghi lai su bién
thién luc cit, tai timg thoi diém dimg may do
mon dao.

Thyc hién gia cong véi thoi gian cb
dinh. Dit liéu lyc cat (Fx, Fy, Fz) dugc ghi nhan
lién tuc béng hé théng luc ké Kistler 9257-BA.
Sau mdi chu ky, thio dao dé do chidu cao mon
mit sau (hshshs) bang kinh hién vi dién tu.

2.1.4. Phan tich dir liéu

Xtr 1y dir liéu bang phuwong phéap thong
ké dé xac dinh mdi quan hé giita cc thanh phan
luc cat va mon dao. Lap ham thyc nghiém biéu

dién moi quan h¢ gitra lyc cat va mon dao.

Bdng 1. Phén mirc ché dg cdt

Ky hiéu Tl;gm Mic1 | Mic2 | Miec 3
A v 80 120 170
B s 0.07 0.1 0.15
C t 009 | 011 | 015
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Bdng 2. Dir liéu do dya trén mang truc giao L9

Sé Céu triic thue nghi¢m Ché d¢ cong nghé
thi nghiém v (m/ph) s (mm/vg) t (mm) v (m/ph) s (mm/vg) t (mm)
1 1 1 1 80 0.07 0.09
2 1 2 2 80 0.1 0.11
3 1 3 3 80 0.15 0.15
4 2 1 2 120 0.07 0.11
5 2 2 3 120 0.1 0.15
6 2 3 1 120 0.11 0.09
7 3 1 3 170 0.07 0.15
8 3 2 1 170 0.1 0.09
9 3 3 2 170 0.11 0.11

3. KET QUA VA THAO LUAN
3.1. Tién trinh mon dao
Mon dao phat trién qua ba giai doan.

Giai doan dau: Lép bé mat dao bi mai
mon nhanh do loai bo cac nhap nhé ban dau,
1am On dinh tiép xtc gitra dao va phéi. O toc do
cit 80 m/phut, chiéu cao mon mit sau tang tu
0,05 mm Ién 0,12 mm sau 5 phut gia cong.

Giai doan 6n dinh: Téc d6 mon dao
giam, lyc cat taing nhe. Pay 1a giai doan t61 uu
nhat dé duy tri chat luong gia cong.

Giai doan mon khéc liét: Mon dao ting
nhanh khi hs > 0,3mm. Céac vét mon sau lam
gia ting ma sat, dan dén luc cat tang dot bién va
nguy co giy dao. O téc do 170 m/phut, dat 0,4
mm chi sau 15 phut gia cong.
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Hinh 2. Biéu do lic cdt va mon dao trong thi

nghiém 2 véi ché dg cdt
v =80 (vong/ phut), s = 0.10 (mm), t = 0.11 (mm)

3.2. Quan h¢ giira mon dao va luc cat

Tur dit liéu thyc nghiém nhén thay khi

giit nguyén van tdc cat v = 80m/ph, thay doi
luong chay dao s va chiéu sau cat t, luc cit
va luong mon dao tdng khi luong chay dao s
=0.07 + 0.15mm va chiéu sau cit t = 0.09 +
0.15mm. Piéu nay cho thiy luc cit va chiéu

&
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cao mon dao phu thude vao lugng chay dao va
chiu sau cat, phu hgp véi cac cong bo trudc
do.

Néu tang van toc cat tir 80+170 m/ph
luc cat tang manh, gia tri lon nhét c6 thé dat dén
gan 500 N. O van toc 16n nhat nay ca 3 thanh
phﬁn luc déu tang, tuy nhién luc cit chinh Fz
16n hon nhiéu, sy chénh 1éch giira 2 thanh phan
lyc tdng manh. Mon dao cling tang manh khi
vén tde tang, tudi bén dao giam. Khi cat véi van
téc 80170 m/ph chiéu dai cat ciia dao giam tir
2100mm xudng con 100mm.

O van tbc 170m/ph, dao bi mon nhanh
khong theo quy luat. Lyc cit chinh ting manh
tir 0 1én gan 500N chi trong 100mm dau, xut
hién hién tuong v& dao rat nguy hiém (hinh 2).
Quan sat bén ngoai cho thiy may c6 hién tuong
rung, phét ra tiéng “tit” canh bao nguy hiém. Vi
vay, khi tién cung khong nén cit & van tdc cat
nay va 16n hon.

4. KET LUAN

Nghién ctru mdi quan hé giita mon dao
va lyc cit khi tién ctng thép 9XC qua toi bang
dao PCBN duoc thuc hién bang phuong phap
phan tich thong ké. Nghién ctru duoc tién hanh
trén so do cét truc giao (Bang 2).

T dd thi chi ra réng, chiéu cao mon
phu thudc rat 16n vao tée do cat. O toc do cit
thép, mon dao tién trién chdm hon. Toc d6 mon
dao s& tang 1én khi tang toc do cat, vi khi tang
tdc do cat, nhiét do tai ving cat sé ting 1én din
dén dao s& bi mon nhanh hon. Véi téc do cat
cao nhét, dao s& ¢ tudi tho nho nhat so voi hai
van toc cat con lai. Tudi bén dao 14 16n nhat khi
chon vén tdc cit nho nhat.

Trong dai tdc do khao sat, luc cit va

chi€u cao mon it bi danh hudng bdi lugng chay
dao va chiéu sau cat.

Luc cat va mon dao anh hudng 16n nhat
béi van toc cat.

Céc db thi 1 thé hién mdi quan hé giira
mon dao va lyc cit: Khi mon dao ting thi luc
cat ting. Khi vao giai doan mon khéc liét thi
luc cit tang dot bién.

Tién cung khong hi¢u qua khi tién &
van toc cat cao v = 170m/ph. %
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PHAN TICH TONG QUAN VE CAU TRUC VAI VA CAC
PHUONG PHAP DET TRONG DET MAY

OVERVIEW OF FABRIC STRUCTURE AND WEAVING METHODS IN TEXTILE
AND GARMENT INDUSTRY

Tran Nguyén Lan*, Nguyén Thu Thiy
Khoa Dét may Thoi trang, Truong Dai hoc Kinh té - K§ thuat Cong nghiép

TOM TAT

Vai la vt liéu mem déo dwoc lam tir mot mang luoi soi t(fng hop hodc tu nhién. Len, lanh,
bong, gai dau hodc cdc vit liéu co ban khdc dwoc kéo dai dé tao thanh soi. Sau do, dé tao ra mét
logi vai, nguwoi ta phai dét, dan, moc, thét nit, ni hodc bén. Chat lwong vai chiu anh huwong cua qua
trinh tao vai hodc quy trinh ché tao va dic biét la cau tric cia cdc logi vai. Cau triic vdi la su két
hop giita cdc soi ngang (xirng), cdc soi doc (soi chinh) va cdc soi chéo (soi tiét). Cau triic vai anh
hwéng dén ddc tinh vé dé bén, do co gidn, dg mém mai va dé thodng ciia vdi.

Ngoai ra, cac kiéu dét cting mang lai cho vai co hinh dang, do bén va dam bao muc dich su
dung cua nguoi tiéu dung. Bai bdo nay phan tich tong quan vé cau truc cua cdc logi vdi va cdc kiéu
dét khdc nhau lam tai liéu tham khao cho cac nghién curu va thiet ke vai.

Tir khéa: Cau tric vai; Dét; Pan; Méc; That nit; Ni.
ABSTRACT

Fabric is a flexible material made from a network of synthetic or natural fibers. Wool,
linen, cotton, hemp or other base materials are stretched to form yarns. Then, to create a fabric,
people have to weave, knit, crochet, knot, felt or braid. The quality of the fabric is influenced by the
fabric making process or manufacturing process and especially the structure of the fabrics. Fabric
structure is a combination of weft (cross) yarns, warp (main yarns) and cross (separate yarns).
Fabric structure affects the properties of fabric strength, elasticity, softness and breathability.

In addition, weaves also give the fabric its shape, durability and ensure the intended use of
the consumer. This article analyzes the overview of the structure of different fabrics and weaves as
a reference for fabric research and design.

Keywords: Fabric structure;, Weaving, Knitting, Crochet; Knotting, Felting.
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1. GIOI THIEU CHUNG

Nhu cdu str dung vai 1a mot trong nhimng
nhu cau co ban va bat budc nhat ciia con ngudi,
nhu cau dn mic va trang bi thim my ngay cang
cao theo su phat trién nhanh chong vé doi sdng
tinh than va vat chat cta xa hgi. Hinh thic ctia
véi, két cAu, tinh phu hop cho muc dich sir dung
va cac yéu td khac bi anh hudng boi quy trinh
tao vai hodc quy trinh ché tao. CAu trac cua cac
loai vai cling thay ddi dua trén kiéu dan cua soi
[1,2].

Chung ta c¢6 thé thay rang vai dugc sir
dung trong nhiéu tmg dung, tir may 4o so mi
dén hang dét gia dung va k¥ thuat. Cac quy
trinh tao vai (dét va dan) tao ra cac loai vai co
dic diém cau trac rat khac nhau. Vai dan c6
cau trac dang vong, trong khi cac soi dét twong
dbi thang v&i mot s6 nép gap. Do do, vai dét co
d6 co gian thap hon vai dan. Mot chut thay d6i
trong kiéu dan xen/xen k& c6 thé tao ra mot loai
vai khac c6 dic diém hoan toan khac nhau [1,
2, 3]. Vi vy, bai bao nay di phan tich tong quan
vé cu tric cua cac loai vai va cac kiéu dét khac
nhau lam tai liéu tham khao cho cac nghién ctru
va thiét ké vai rt co y nghia thuc tién.

2. VAI DET MAY VA PAC PIEM
2.1. Cac loai vai dét may

Hién nay, c6 nhiéu loai vai khic nhau
duoc san xuét bao gém: Vai dét, vai khong dét,
dan, vai dugc trang tri bé mat, vai in, vai nhudém
chbng tham va vai dét may k¥ thuat.

Cac loai vai truyén théng (dét, dan va
bén) dugc lam bé‘mg cach kéo thanh soi va sau
doé dét chung thanh vai. Mat khéc, vai cling
dugc san xuét tryc tiép ma khong can chuyén
thanh soi, cac loai vai nhu vay duoc goi la vai

khong dét (Hinh 1) [1, 2]. Mdi loai vai c6 cu
truc va dac diém tng dung khéac nhau tuy theo
muc dich va nhu cau st dung.

Hinh 1. Cac logi vai dét may khac nhau

Hinh 2. Cdu triic phikc tap duwoc tao ra bang cach
ket hop cac kiéu dét co ban

2.2. Cau truc vai

Vai 12 mot cdu triic hai chiéu hodc ba
chiéu duoc 1am tir bat ky soi dét nao c6 thé ru,
6 thé trai va mém déo. N6 ¢6 thé duoc mic,
stt dung nhu mot san pham tién ich cho noi
that hodc ngoai that, 1am dd ndi that gia dinh
hodc nhu mot tic phdm nghé thuat hap dan [4].
Vai chi dugc goi 1a vai dét néu nd thuong bao
g6m hai soi dan xen (soi doc va soi ngang) [5].
Vai dét duogc lam béng cach dan xen hai bd so1
vuong goc, cu thé 1a soi doc duogc sép xép theo
chiéu doc va soi ngang duoc sip xép theo chiéu
ngang. Trén sgi ngang, soi doc dugc nang Ién
vaha xuéng xen k& theo mot kiéu mau duoc chi
dinh. Thiét ké dét cua vai dé cap dén kiéu mau
chinh xac dé phan phdi dan xen. Kiéu dét dugc
biéu dién duéi dang mot mang truc giao cua
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cac sb nhi phan. Vi dy, néu soi doc nam trén soi
ngang tai vi tri giao nhau, thi n6 duoc biéu thi
bang "1" va "0" trong truong hop nguoc lai. Co
thé tao ra vo s6 kiéu dét theo cach nay [6].

C6 nhitng cau tric phirc tap duoc tao
ra bang cach két hop cac kiéu dét co ban nay,
chang han nhu (a) vai nhiéu 16p, (b) cdu truc
det 16ng va (c) thiét ké jacquard (Hinh 2). Cac
ciu triic ndy duogc str dung rong rai trong nhiéu
linh vuec.

2.2.1. Vii dét kim (dan)

Vai dét kim duoc tao thanh tor mot
loat cac vong dugc tao ra tor mdt hoac nhiéu
soi dan vao nhau, véi mdi hang vong dan vao
hang trude d6. Do d6, khong gidng nhu vai dét,
cac soi khong theo mot duong thing ma theo
mot kiéu udn luon. Khi tiép xtc véi tng suit
bén ngoai, cac vong nay nhanh chong gian ra
theo nhiéu hudng, mang lai sy linh hoat hon so
v6i vat lidu dét. Vai dét kim c6 thé gidn ra t6i
500% chiéu dai ban dau ctia n6 tuy thudc vao
céu trac dan va chit lugng soi [7]. Cac ciu tric
dan c6 thé dé dang phu hop VO'l cac hinh dang
phtrc tap ma khong c6 nép gap va dét kim la
mot quy trinh linh hoat hon dé san xuét cac ciu
triic dugc dinh hinh trude. Hién nay, dan duoc
chia thanh hai loai: dan doc (a) va dan ngang
(b) (Hinh 3) [8].

qr i ]'{{ };‘q: ]

Hinh 3. Cac loai vdi dét kim dan doc
(a) va dan ngang (b)
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Hinh 5. Huong soi doc va soi ngang

2.2.2. Vi dét thoi

La vai dét duoc san xuit bang cach dan
xen hai bd sgi vudng goc voi nhau, tic 1a soi
doc va soi ngang tao thanh mot cdu tric on
dinh, dua vao cac cach dét khac nhau, nguoi ta
s& phan loai vai nay thanh ba kiéu chinh, bao
gdm dét tron, tréo gd va satin.

Thong thuong, h¢ théng so1 vai doc s€
duoc sip xép nam theo chidu dai cua tam vai.
Trong khi d6, cac s¢i ngang s€ duogc thiét ké
nam theo chiéu ngang cia vai. Nho vao quy
luat nay, sé giap cho s¢1 doc va soi ngang dugc
lién két v6i nhau theo mot quy tac nhat dinh,
trong khi vai dét kim dugc tao thanh tir cac
vong soi dugc két ndi v6i nhau.

2.2.3. Vii bén
Viéc dan xen mot, hai hodc nhiéu bd soi

v6i nhau hodc voi cac bd soi khac theo mét goc
tao ra cac cau trac bén. Goc tao boi cac soi va
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truc san pham thuong bang mot nira gdc nay
(goi 1a gbc bén). Cac mau bén co s luong thiét
ké it, thuong sir dung it hon. Céu tric bén c6
thé duoc san xuit theo cau tric hinh éng hoic
phang (Hinh 4).

2.2.4. Vii khéng dét

Céu trac vai dét duoc 1am tir cac 16p
so1 duogc goi la vai khong dét. Lop soi co thé
duoc lién két voi nhau theo nhiéu cach khéc
nhau, bao gém ca viéc quan soi co hoc, (ng
dung chit két dinh, nhiét luyén va phat trién
céu trac hoa hoc. Céac dic tinh cta vai khong
dét c6 thé d& dang duoc kiém soat va phu thudc
vao dac tinh cuia soi, cach sép Xép soi trong 16p
vai va chat luong cta bat ky chat két dinh hodc
quy trinh két dinh nao duoc sir dung. Cac soi
chay doc theo chiéu dai ctia vai hodc song song
voi mép vai dugce goi 1a soi doc. Bén canh soi
doc, mdt cap soi khac di chuyén vudng goc voi
soi doc trong vai dét goi 1a cap Wefts. Khi san
Xuét vai, ching duogc dan xen vdi soi doc theo
hudng ngang (Hinh 5).

2.3. Cac kiéu dét co' ban trong nganh dét may

Vai ¢6 thé duoc lam bang nhiéu kiéu
dét khac nhau. Cac kiéu dét trong hinh 6 la
nhitng kiéu ban dau duoc st dung dé lam vai,
sau d6, ngudi ta phat trién cac kiéu khac phirc
tap hon dé 1am quan 4o va cac loai hang may
mic. Piém den c6 nghia 1a soi doc nam trén soi
ngang, va diém tring c6 nghia 12 soi ngang nam
trén soi doc.

D¢t 1a qué trinh dan xen cac sgi doc va
soi ngang dé tao thanh vai dét. Cac mau nay
duoc tao ra dua trén cac phém chit can thiét
ctia vai thanh pham. Céc thiét ké nay c6 nhiéu
kiéu dan xen phtrc tap, tir dan xen co ban dén
dan xen phtc tap, tat ca déu mang lai muc dich

riéng cho vai thanh pham.

Hinh 6. Cac kiéu dét
(4) Dét tron, (B) Dét satin, (C) Dét t6 ong, (D) Dét
chéo, (E) Dét day va (F) Ludi

Hinh 7. Cau tric vdi dét tron

Hinh 8. Céu triic vdi dét chéo
Dét chéo co ban (a), dét chéo chuyén vi (b),
chéo xwong ca (c), chéo dut (d),
chéo nhon (e), chéo dai (f).

2.3.1. Dét tron

La kiéu dét co ban nhat, trong d6 céc
so1 doc va sg1 ngang xen k& nhau tao ra nhi¢u
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su dan xen nhat. Céu tric nay dat dugc do cung
va do On dinh nho sy dan xen toi da nay (Hinh 7).

Dét tron dugc dic trung boi sy giao
nhau cua so1 doc va s¢i ngang theo goc vudng
dé tao thanh mot kiéu dét chéo don gian. Day
1a kiéu dét co ban va phd bién nhit dugc s
dung trong céac loai vai dét. Vai dét tron duogc
biét dén véi do bén va chic chin, thich hop cho
nhiéu Gmg dung khac nhau trong thoi trang va
véi ndi that.

Trong mot kiéu dét tron can béng, so1
doc va s¢i ngang c6 cung trong lugng va cung
) lugng soi trén mot inch. Céu trac can be‘ing
nay gop phan tao nén su 6n dinh va vé ngoai
ddng déu cua vai.

2.3.2. D¢t chéo

Dét chéo 13 mot kiéu dét co ban duoc
biét dén voi kiéu dan xen, tao ra mot duong
chéo trén vai. Kiéu dét nay, cling nhu cac bién
thé ctia no, duoc st dung cho muc dich trang tri.
Khi so sanh véi kiéu dét tron, dét chéo ¢ vi tri
01 gén hon do it dan xen hon, tao cho n6 nhiéu
trong luong va do ra hon. Trong kiéu dét chéo
don gian nhu thé hién trong Hinh 11a, chuyén
dong hudéng ra ngoai va hudng 1én trén cua kiéu
dan xen ludn tao ra mot duong chéo cho thiét
ké. Dét chéo dugc phan loai 1a dét chéo phai
hodc dét chéo trai dya trén cach duong dét chéo
lan truyén.

C6 cac kiéu dét chéo nhu Hinh 8: Dét
chéo chuyén vi (b), chéo xuong cé (c), chéo dut
(d), chéo nhon (e), chéo dai ().

2.3.3. Dét satin

Satin/sateen la mot loai vai dét co ban,
khong giong nhu vai van chéo, khong c6 hoa
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vin thong thudong (Hinh 9), bé mit vai c6 thé 1a
so1 doc hodc soi ngang. Vai satin 1a loai vai co
so1 doc, nghia la cac s¢i doc co thé nhin théy
trén toan bd bé mat vai ngoai tror mot sgi dan
xen v&i cac loai soi khac. Vai satin dugc goi la
vai sateen néu 1a loai vai c6 soi ngang, nghia I3
cac soi ngang c6 thé nhin thay phan 16n trén bé
mat vai. Su dan xen don 1¢é ctia cac soi doc va
s¢i ngang trong mét don vi 1dp lai duy nhét tao
nén sy khéac biét cua kiéu dét nay. Trong s cac
kiéu dét co ban, loai vai nay co it diém dan xen
nhéat.

Hinh 9. Céu tric vai dét satin

Hinh 10. Dét t6 ong

Hinh 11. Dét Huck a Back
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2.3.4. Dét t6 ong

Do cau tric giéng nhu mang nhén cia
ong mat nhu thé hién trong Hinh 10, kiéu dét
nay dugc tao ra. N6 tao ra cac go va cAu tric
rong tao 4n tuong vé mot té bao. Ca soi doc va
soi ngang déu chuyén dong tu do ¢ ca hai mat
ctia kiéu dét nay, két hop véi ciu tric tho. Kiéu
dét nay tao ra mot tAm vai c6 dd noi cao hon
trén khap bé mit.

2.3.5. Huck a back

Chung duoc goi la hi¢u Ung to ong
vi ching thuong dugc két ndi véi vai to ong.
Chung duogc tao ra bang cach xen k& giira kiéu
dét noi va kiéu dét tron nhu thé hién trong Hinh
11. Nhiéu kiéu dét khac nhau bat ngudn tir
nhiing kiéu dét nay. Kiéu dét Huck a Back c6
thé duoc str dung dé tao ra nhimg két cau day,
chic chén.

2.3.6. Dét Crepe

Vai dét crepe (Hinh 12) la thuat ngir
dung dé mo ta cac loai vai dét khong c6 hoa
van xac dinh. Céc loai vai dét nay c6 thé co vé
ngoai giéng vai van chéo, nhung chiing khong
nbi bat nhu vai van chéo. [2] Vai dét crepe,
thuong duoc goi la vai "crape" hodc "oatmeal",
12 mot bién thé hiru ich cua céc loai vai dét don
gian voi bé mat san sui hoidc nhin nheo (thd).

Hinh 12. Céu tric vdi dét Crepe (dya trén vdi sa

tanh, 7 dciu)

Hinh 13. Céu tric vdi dét Mock Leno

Hinh 14. Cdu tric vai dét Welts va Pique
2.3.7. Dét Leno gia

Vai nay co kiéu dét twong ty nhu vai
gac. Bbn goc phan tu tao nén kiéu dét nhu thé
hién trong Hinh 13. Kiéu dét ddi xing xuat
hién & goc phan tu thir nhét va thi ba, trong khi
kiéu dét d6i 1ap xuat hién & goc phan tu thir hai
va thu tu.

2.3.8. Welts va Pique

Mot loai vai mat don gian vai mot chudi
so1 doc va sgi ngang, cling nhu mdt sb soi khau,
tao nén kiéu dét pique. Hinh &nh cua kiéu dét
pique nhu vay dugc hién thi trong Hinh 14.

3. KET LUAN
Qua nghién clru tong quan vé ciu tric

vai va cac kiéu dét khac nhau va dac diém cua
ching, c¢6 thé dua ra cac két ludn sau:
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Chat luong vai chiu anh huéng 16n tir
cAu truc vai nhu dic tinh vé d6 bén, do co gian,
d6 mém mai va do thoang cta vai. Do do6, khi
lua chon cAu trac vai, nha thiét ké can nghién
ctru nhu cau, hiéu qua va ddi tuong tiéu ding
vai cho phu hop.

Céc kiéu dét cling mang lai cho vai co
hinh dang, d6 bén, tinh hiéu qua. Do d6, khi
thiét ké cAn dam bao nang suét, chét lugng va
muc dich st dung cta nguoi ti€u dung. <
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NGHIEN ClrU DANH GIA CHAT LWONG CUA MOT SO LOAI VAI
THONG DUNG CHO MAY MAC TREN PHU'ONG DIEN PO HUT
HOI NUOC

STUDY AND EVALUATION OF THE QUALITY OF SOME COMMON FABRIC
TYPES FOR GARMENT IN ASPECT OF HEAT TRANSMISSION

ThS. Nguyén Gia Phong
Khoa Dét may Thoi trang, Truong Dai hoc Kinh té - K§ thuat Cong nghiép

TOM TAT

Mot bo trang phuc co tinh tién nghi co thé dwoc hiéu la khi nguoi mdc s€ cam thdy dé chiu
va thodi mdi vé cd phwong dién sinh 1y va tam Iy, mot trong nhitng khia canh ciia tién nghi la cach
thire vit liéu anh hieong dén do hit hoi nuwée. P6 it hoi nwée dwge hiéu la sw hdp thy am. Bai bdo
nay nghién ciru dén dé hit hoi nuwde ciia mot sé loai vdi théng dung hién nay, dé ngueoi sir dung cé
thé tinh todn triede muc dich cho phiv hop. Két qua nghién ciru cho thdy: B hit hoi nuée ciia vai
VISCOSE Ién nhdt so vé&i cdc mau vdi thi nghiém khdc do chat liéu xenlulo nhan tao ¢é dé am cao
W = 13%, vai mong, nhe. Khi thiét ké vai, dé dam bao dé hit nuée cao, can chii trong chon vat liéu

dét c6 do hit am cao, vdi mong va nhe.
Tir khéa: Dé hiit hoi nwée; Mat dé soi ciia vai; Bé day vdi; Khoi lirong vdi.
ABSTRACT

A comfortable outfit can be understood as when the wearer will feel comfortable and at ease
both physiologically and psychologically, one of the aspects of comfort is how the material affects
the body, steam absorption. Water vapor absorption is understood as moisture absorption. This
article studies the water vapor absorption of some popular fabrics today, so that users can calculate
in advance accordingly. Research results show that: The water vapor absorption of VISCOSE
fabric is the highest compared to other experimental fabric samples because the artificial cellulose
material has a high moisture content of W = 13%, the fabric is thin and light. When designing
fabrics, to ensure high water absorption, it is necessary to focus on choosing textile materials with

high moisture absorption, thin and light fabrics.

Keywords: Steam absorption; Fabric fiber density; Fabric thickness, Fabric volume.
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1. PAT VAN PE

Hién nay, trong linh vuc dét may, nguoi
ta quan tdm rat nhiéu dén tinh tién nghi cia
trang phuc. Mt bd trang phuc c6 tinh ti¢n nghi
¢6 thé duoc hiéu 1a khi ngudi mic s& cam thiy
dé chiu va thoai mai vé ca phuwong dién sinh 1y
va tdm ly. Trong rat nhiéu yéu tb tao nén tinh
tién nghi ctia bo trang phuc khong thé khong
n6i dén tinh tién nghi cta vai dung dé may
trang phuc.

Su hép thu cling duogc hiéu 1a hép thu
am, 1a kha nang cua mot vat li¢u hép thu mot
vat liéu khac. Sy hap thu 4m bao gom kha ning
cua vat liéu gitr lai chét long.

Mot vai loai xo c6 bé mit khong déu
c6 thé giir chat 1ong doc theo bé mat. Sy hip
thu am 1a thuéc do cua tinh ning vat liéu vé
phuong dién tién nghi.

Xo ¢o hép thu am tot dugc su dung
trong hang may mic c6 tiép xuc truc tiép véi
da vi n6 gitp cho co thé dugc mat do hap thy
md hoi dé dang. Vat liéu c6 do hat am tot duoc
sir dung dé 1am cac san pham co yéu cau cao vé
hat 4m nhu khian mat, bim, khan lau va nhiéu
san pham khéc...

Vit liéu hap thu am duoc dénh gia ca
¢ hai phuong dién, toe do hép thu chat long va
lugng am duoc hap thy. Chat 1ong va lwong 4m
hép thu dugc khi dat dén diém bio hoa. Vit liéu
dugc goi 1a bdo hoa am khi n6 khong thé tiép
nhan thém lugng am. AATCC 79 1a tiéu chudn
phuong phap thir “Hap thy 4m cua vat lidu dét
d3 tly tring” c6 thé sir dung cho céac vat liéu dét
tay trang, nhudém mau hoc in.

Theo phuong phap nay, mdt giot nude
roi tir d0 cao lcm lén mat vai da duogc dieu hoa
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va ¢ trang thai cang mat vai. Thoi gian dugc
tinh bang gidy cho hat nudc dén lic mat di su
phan quang cua né.

Su phan quang 13 bé mit phan xa bong
cua giot nudce khi no con 1a hat trén mat vai. Sy
phan quang s& mat han hoan toan khi giot nudc
duoc hép thu vao bén trong vat liu cho dén khi
xuit hién mot vét uét mo.

2. VAT LIEU, THIET BI THi NGHIEM

Xac dinh do hut hoi nudc theo ti€u
chuin Viét Nam (QCVN 5091 nam 2017).
Thi nghi¢m dugc thyc hién tai Trung tam thi
nghiém (TTTN) - Vién Dét May.

Hinh 1. Thiét bi do d hit hoi nude

Kich thude mau: 30cm x 30cm, dit mau
trong di€u ki¢n tiéu chuan. Nhiét d§ khong khi
20°C, d6 am khong khi 65%.

3. KET QUA VA THAO LUAN

Bdng 1. Két qua do dg hit hoi nude

MAiu (%)

M1: Vai PES 11,7
M2: Vai to tim 27,0
M3: Vai viscose 434
M4: Vai cotton 27,4
MS5: Vai Peco 14,8
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Do hat hoi nuée duge thé hién trong
biéu d6 hinh 2 nhu sau:

BIEVBO DO HUTMNLUNOC,

k] 4 i W= Th]
MELIWE|
Hinh 2. Biéu dé do do hit hoi nuéc

Do hat hoi nudce: Vai VISCOSE c¢o do
huat hoi nudce 16n nhit vi nd ¢6 ty 16 hdi am cao
s0 VGi cac vat lidu dét khac, vai to tim va vai
bong c6 do hut hoi nude tuong duong. Vai PES
va vai PECO c6 thanh phan PES cao nén hut
nudc it hon do ty 1& hdi am cua PES thép.

Phan tich tuong quan gitra BJ hut hoi
nude cua vai (Y) va céac thong so cau tao vai:
Bé day (X1), khoi lugng g/m? (X2), mat do soi
(X3).

Bdng 2. Cdc théng s cdu tao vai ciia dg hiit

hoti nuoc
Y X1 X2 X3
11.7 0.42 250 268
27 0.45 160 680
434 0.29 124.9 562
27.4 0.28 108.2 454
14.8 0.5 281.2 633
Y X1 X2 X3
Y 1
X1 -0.71079 1
X2 | -0.82657 | 0.843359 1
X3 0.380089 | 0.271141 |-0.13793 | 1

Do hat hoi nudce cua vai (Y) c6 quan
hé tuyén tinh nguoc véi bé day vai (X1), R = -
0.71079 va quan hé tuyén tinh nguoc voi khoi
luong vai g/m? (X2), R = - 0.82657 tuong ddi
chat ché. Vi X1 va X2 quan hé chat ché véi
hé s6 twong quan R = 0.84336 nén chon g/m>
vai ¢6 hé sb trong quan 16n hon nén chon khéi
luong vai dé phan tich hdi quy mot yéu té X2.

Phan tich hoi quy mot yéu tb dé xem xét
anh huong cua khoi luong g/m? dén d6 hut hoi
nudc cua vai.

Y 11.7 27 434 | 274 | 148

X2 250 160 | 124.9 | 108.2 | 281.9

SUMMARY OUTPUT:
Regression Statistics
Multiple R 0.827
R Square 0.683
Adjusted R Square 0.578
Standard Error 8.151
Observations 5.000
X2 Line FIT Plot
'
P *
36
W
-
M e
15 ’\ B Predeted v
'|E B
- ,
o 20K} 3 900 I
vm 0134 + 45 50 P recdeded )
RTa 1

Hinh 3. Biéu do dwong xu hwéng ciia do hit hoi meée
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ANOVA:
df SS MS F Significance F
Regression 429.8437 429.8437 6.470031 0.084411535
Residual 3 199.3083 66.4361
Total 4 629.152
. Standard Lower Upper Lower Upper
Coefficients Error t Stat P-value 05% 95% 95.0% 95.0%
Intercept 49.801 10.461 4.761 0.018 16.510 | 83.092 | 16.510 | 83.092
X2 -0.135 0.053 -2.544 0.084 -0.304 0.034 -0.304 0.034
RESIDUAL OUTPUT:
Observation 1 2 3 4 5
Predicted Y 16.072 28.214 32.950 35.203 11.862
Residuals -4.372 -1.214 10.450 -7.803 2.938

Phén tich hdi quy mot yéu té cho thay
khdi lwong g/m? vai anh huong khéa quan trong
dén d6 hat hoi nudc cia vai. Mdi quan hé nay
1a tuyén tinh nguoc thé hién bang phuong trinh
Y= - 0.134X + 49.80 v6i hé sd tin cdy cua
phuong trinh hoi quy rat cao R2= 1.

4. KET LUAN

Do hut hoi nude cua vai VISCOSE 16n
nhat so v&i cac miu vai thi nghiém khac do chét
liéu xenlulo nhén tao c6 do 4m cao W = 13%,
vai mong, nhe. Khi thiét ké vai, dé dam bao do
ht nude cao, can chu trong chon vat li¢u dét co
dd hat 4m cao, vai mong va nhe. %
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NGHIEN Cl’U ANH HUONG CUA CAU TRUC DET PEN TiNH CHAT
CO' LY CUA VAI

STUDYING THE INFLUENCE OF STRUCTURE ON THE MECHANICAL
PROPERTIES OF WOVEN FABRIC

Nguyén Thi Hoa
Khoa Dét may va Thoi trang, Truong Dai hoc Kinh té€ - Ky thuat Cong nghiép

TOM TAT

Tinh tham my va hiéu suat sir dung cua vai phu thugc phcin lon vao vat lieu va cac ddac tinh
vat ly cua chiing. Do d6, cdc théng sé két cau ciia vai truec tiép quyét dinh cdc dic tinh ciia vdi dirge
san xudt. Trong bai bdo nay tac gid phan tich anh hwéng ciia cdc kiéu dét khac nhau dén cdc tinh
chdt co hoc ciia vdi bao gom cdc ddc tinh chiu kéo, rdch va mai mon. O day, hai kiéu dét tron va
dét thun silk mong (dét vit) duoc swr dung dé khao sat anh huong cdu tric dét dén ddc tinh co ly cua
vai.

Tir khoa: Dét tron; Dét vit; Pé bén kéo; P bén xé.
ABSTRACT

The aesthetics and performance of fabrics depend largely on the materials and their physical
properties. Therefore, the structural parameters of the fabric directly determine the properties of
the fabric produced. In this article, the author analyzes the influence of different textile types on the
mechanical properties of fabrics, i.e. tensile, tearing and abrasion properties. Here, two types of
weaves, plain weave and duck weave, are used to investigate the influence of weave structure on the

mechanical properties of fabrics.

Keywords: Plain weave; Duck weave, Tensile strength; Tearing strength.

1. GIOI THIEU CHUNG

Phan Ung cua vat liéu dét phu thudc
vao céc tinh chit co hoc nhu luc va phuong
phép tac dung tai trong [1]. Nhiing dac tinh co
hoc nay 13 nhitng tinh chit quan trong quyét
dinh dén chat luong cua céc loai vai khéac nhau.
CAu trac va dic tinh cua vai rat quan trong dé
chéng lai su bién dang vinh vién duéi tac dung
ctia ing suat khi str dung. Dé san xuat vai theo
dinh huéng tng dung cu thé, can phai co day

du thong tin vé cac tinh chit co hoc cua vai dét
thoi. Do bén va d6 gidn dai 1a nhitng dic tinh
quan trong nhit cta vai, nhitng théng s6 nay
quy dinh cach sir dung vai trong thuc té [2, 3].
Do vay, muc dich cua nghién clru nay la xac
dinh cac tinh chit co hoc quan trong cua vai
tron va vai chéo dong thoi so sanh ching véi
cac ung dung khac nhau. Trong d6, do bén kéo,
d6 bén xé, kha ning chéng mai mon cia vai
tron va vai vit da dugc thir nghiém.
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2. VAT LIEU VA THU NGHIEM
2.1. Vit ligu

Soi polyester-bong duoc st dung dé
dét vai tron va vai vit trén may dét khong thoi.
Trong thi nghiém nay, mau dugc thir trong moi
truong tiéu chuan véi cac didu kién duogc kiém
soat dé tranh thay ddi cac thong sb thir nghiém.
Céc dic tinh cta vai nhu mai mon va do bén 1a
cac thong s6 chét lugng quan trong co thé thay
ddi do qua trinh hoan thién. Sau khi chuan bi
mau thir, tit ca vai da dugc thir nghiém trong
thir nghiém tiéu chuan ¢ d6 am tuong ddi 65%
va nhi¢t d§ 20 + 2°C. Céc thir nghiém sau day
duoc thuc hién dé danh gia tinh chét co hoc.

Vai dét thun Silk mong

Vai dét tron
Hinh 1. Mau thu nghiém

2.2. Phwong phap thir vai
2.2.1. Sivrc cang

Phuong phép tht ASTM D5034 dugc
su dung cho déc tinh kéo cta vai va viéc xac

dinh lyc t6i da duoc thuc hién bing phuong
phap nay [4]. May thir d6 bén kéo ma hiéu
MO02A ciia Trung Qudc dugc sir dung cho thi
nghiém nay. C& mau thi nghiém la 100x300
mm, s6 lwong mau 1a 5 hudng doc va 5 hudng
ngang (cho mdi loai tron, thun Silk méng).
Khoang cach giita cac kep 1a 75 + 1 mm, toc dd
tai (toc do) 12 300 + 10 mm/phut va may thir o
bén kéo voi pham vi lam viéc ctia d§ bén vai co
kha nang hoat dong & toc do 300 + 10 mm/phut
va toc d6 duge diéu chinh sao cho mau bi dut
trong 20 + 3 gidy.

2.2.2. Dg bén xé

Phuong phap thir nghiém tiéu chuin
ISO 13937-1-2000 dugc su dung dé xac dinh
d6 bén xé. Trong thi nghiém nay, d6 bén xé cta
vai tron va vai thun Silk méng (vai vit) dugc
xéac dinh bang cach st dung may kiém tra do
bén xé k¥ thuat s6 GT-C11B (Gester, Diic) va
kich thuéc mau 1a (mau) 12 x 10 cm. S6 lugng
mau 1a 3 huéng doc va 3 hudng ngang (dbi voi
mau vai tron va vai vit).

2.2.3. Tinh mai mon

Mai mon la sy phé hay vat Iy ctia soi, soi
va vai, do su co xat ctia bé mat vai dét trén bé
mat khéc. Sy co xat cua vat liéu dét xdy ra trong
qua trinh mac, lam sach hoac giat va diéu nay
c6 thé 1am bién dang vai, khién céc soi hodc soi
bi kéo ra hodc loai bo cac dau soi khoi bé mit.
Két qua cudi cung cua sy mai mon 13 lam mét
di cac dac tinh hoat dong nhu do bén va hinh
thirc bén ngoai cta vai c¢6 lién quan truc tiép
dén kha nang sir dung ciia vat liéu d6. Xac dinh
dd bén mai mon cta vai theo tiéu chuin ISO
12947-1-1998 (Xac dinh kha nang chiu mai
mon ctia vai bang phuong phap Martindale).
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3. KET QUA VA THAO LUAN
3.1. Xac dinh d bén kéo va dé gidin dai

Po tng sut kéo 1 phép do co hoc phd
bién nhat trén vai. N6 duge st dung dé xac dinh
trang thai ctia vai mau khi chiu tai trong kéo doc
truc, tir d6 ¢6 thé xéac dinh dugc tai trong dut va
d6 gidn dai. Nguyén 1y ciia phép thir 46 bén kéo
rat don gian: mot mau thir duoc giitr ¢ hai vi tri
va kéo dai cho dén khi dut. Két qua phu thudc
vao hinh dang mau, loai s¢i va cach sép Xép
cling nhu cAu truc vai. o bén kéo cua soi hodc
vai dugc dinh nghia 1a tai trong t6i da ma n6 s&
chiu ma khong bi dut khi chiu tai trong kéo mot
chidu. P9 bén kéo cuia vai dét thoi 1a mot trong
nhitng dic tinh quan trong nhat gitip ndé vuot
troi trong nhiéu tmg dung so v&i vai khong dét
va vai dét kim. Hinh 2 biéu dién sy so sanh do
bén kéo cua vai dét tron va vai thun Silk mong
(vai dét vit). C6 thé thay do bén kéo (ca chidu
doc va chiéu ngang) ctia vai dét tron cao hon vi
s0 1an dan xen trong ciu tric dét tron 16n hon.
Hon nita, kiéu dét tron c6 d6 bén cao nhit theo
huéng doc do s6 luong diém giao nhau ting 1én
S0 voi céac kiéu dét khac. Nhin chung, do bén
kéo theo huéng doc nhiéu hon so voi do bén
theo hudng ngang.
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Hinh 2. So sanh d¢ bén kéo theo huwong soi doc va
sgi ngang
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Hinh 3. So sanh do dan dai (%) theo huong soi
doc va ngang

3.2. Xac dinh d¢ bén xé

Do bén x¢ 1a kha ning chdng rach cia
vai hoac luc can thiét dé truyén vét rach khi nd
bit dau. Hién tugng rach vai co thé xay ra O
nhiéu loai san pham va lién quan dén qua trinh
moi va mai mon ciing nhu sy phat trién nghiém
trong cia vét cat khi tic dung luc. Do bén xé
1a Iyc kéo can thiét dé bat dau xay ra su xé.
Kiém tra do bén x¢é thudng dugc yéu cau ddi
véi vai dét thoi st dung cho cac tng dung bao
gdm quan 4o quan doi, 1éu, budm, 6 va vong.
N6 ciing c6 thé dugc sir dung cho vai trang phu
dé danh gia do gion va kha niang sir dung. Hinh
4 thé hién két qua kiém tra d6 bén xé cua vai
dét tron va dét vit. PO bén xé (ca hudng doc
va hudng ngang) theo tht ty tir thip dén cao &
kiéu dét tron, dét vit va dét g16. Theo hudng soi
doc va s¢i ngang, dét tron c6 do bén xé it hon
(36.2 N va 46 N) trong khi dét vit co6 kha nang
x¢ manh hon (143 N va 148 N).

148

]
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22z EHEER
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Hinh 4. So sanh dé bén xé theo huwong soi doc va
sgi ngang
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3.3. Kiém tra kha ning chong mai mon

Su mai mon 1a do su co xat cia cac soi
thanh phan va soi cua vai. N6 dugc kiém tra
bang cach xodn soi sau mot s6 vong quay. Muc
chinh cta thir nghiém nay 14 loai cau trac dét
nao c6 kha ning chong mai mon cao hon va
loai nao it duoc thir nghiém hon. Péi véi loai
dét tron, dét vit khong c6 soi nao bi dut. Chat
luong vai tt. Trén 50000 lan khong xay ra hién
tuong dut soi.

4. KET LUAN

Bai bao nay tap trung vao sy bién doi
cac tinh chat co hoc (d6 bén kéo, do gian dai,
d6 bén xé va kha nang chéng mai mon) cua vai
dét thoi. Két qua chi ra rang kiéu dét quyét dinh
céc tinh chat co hoc cua vai. Theo quy luat phod
quat ctia vai, do dan xen cang nhiéu thi 46 bén
clia vai cang cao. Do d6, vai tron c¢6 do bén cao
hon so véi dét vit nhung do bén xé cua vai dét
vit lai cao hon vai dét tron rat nhiéu.
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NGHIEN ClrU DANH GIA CHAT LWONG CUA MOT SO LOAI VAI
THONG DUNG CHO MAY MAC TREN PHUONG DIEN PO
THOANG KHi

STUDY AND EVALUATION OF THE QUALITY OF SOME COMMON FABRIC
TYPES FOR GARMENT IN ASPECT OF BREATHABILITY

ThS. Pang Thi Ly
Khoa Dét may va Thoi trang, Truong Dai hoc Kinh té - Ky thuat Cong nghiép

TOM TAT

Mot bo trang phuc co tinh tién nghi co thé dwoc hiéu la khi nguoi mdc s€ cam théy dé chiu
va thodi mdi vé ca phirong dién sinh Iy va tam 1y, mét trong nhitng khia canh cia tién nghi la cach
thuee vat lieu anh huong dén as thoang khi. Bai bao nay nghién cuu dén su truyén nhiét cia mét sé
loai vai thong dung hién nay, de nguoi su dung co thé tinh toan trudc muc dich cho phu hop. Két
qua nghién ciru cho thdy: P thodng khi la mét tinh chdt vé sinh quan trong ciia vai dnh hwéng dén
tinh tién nghi ciia trang phuc, dén sirc khée ngueoi tiéu ding. Nghién cieu dé thodng khi ciia mét sé
mau vdi thi nghiém cho thdy vai polyester 100% c6 do thodng khi cao nhat do c¢é mdt do soi trong

vdi thdap hon mdc di bé day vai, khoi lwong g/m? khéng thap.
Tw khoa: Do thodang khi; Mat do soi cua vai; Bé day vai; Khoi luong vai.
ABSTRACT

A comfortable outfit can be understood as when the wearer will feel comfortable and at ease
both physiologically and psychologically, one of the aspects of comfort is how the material affects
the body air permeability. This article studies the heat transfer of some popular fabrics today,
so that users can calculate the appropriate purpose in advance. Research results show that: Air
permeability is an important hygienic property of fabric that affects the comfort of clothing and the
health of consumers. Research on the air permeability of some experimental fabric samples shows
that 100% polyester fabric has the highest air permeability due to the lower fiber density in the
fabric even though the fabric thickness and weight g/m’ are not low.

Keywords: Air permeability; Fabric fiber density; Fabric thickness, Fabric volume.
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1. PAT VAN PE

Hién nay, trong linh vuc dét may, nguoi
ta quan tdm rat nhidu dén tinh tién nghi cua
trang phuc Mot bg trang phuc c6 tinh ti¢n nghl
c6 thé duoc hiéu 1a kh1 ngudi mic s& cam thay
d& chiu va thoai mai vé ca phuong dién sinh 1y
va tam 1y. Trong rat nhiéu yéu tb tao nén tinh
tién nghi ctia bo trang phuc khong thé khong
no6i dén tinh tién nghi cua vai dung dé may
trang phuc.

Tinh thAm khong khi dac bi¢t quan
trong dbi voi tinh tién nghi ciia quan 4o mic
ngoai, 18y, tui ngu, chan, mén va cac san phém
dét bao vé khac. N6 ciing rat quan trong ddi véi
mot sd san pham cong nghiép khac nhu ti lam
sach, tai khi (air bag va vai budm).

2. PO TRUYEN NHIET CUA VAI

Do tham khong khi 1a mic d6 ciia dong
khong khi di qua dién tich mot miéng vai dat
thang dimg khi co sy chénh léch ap suit giita
hai phia ctia miéng vai.

Ludng khong khi ¢6 ¥ nghia khac véi
suc khang gid. Stc khang gi6 anh huc”mg dén
dong thai cua vai khi chiu nhu:ng didu kién
dong luc cua gio chuyen dong rat nhanh. Tinh
thAm khong khi dé cap dén dong thai cua vai
khi n6 dugc dat trong dong khong khi tinh lang
hoic chuyén dong cham.

Do thdm khong khi cua vai duge do
theo tiéu chuén Viét Nam TCVN 5092:2009 vé
Do tham khong khi cua vai dét.

Badng 1. Théng sé ky thudt ciia mét sé loai vai théng dung

Théng sb ky thuat M1 M2 M3 M4 M5
Kiéu dét Van diém Van diém Van diém Van diém Van chéo
Chi s6 soi doc Ne 2212 40/3 28,2/1 22,0/1 16,5/1
Chi s soi ngang Ne 22/2 10 30,3/1 36,5/1 12,9/1
Mat do soi doc, 133 520 290 268 411
s01/10cm
Mat d6 soi ngang, 135 160 272 186 222
s01/10cm
Khéi luong, g/m’ 250 160 124.,9 108,2 281,2
B day vai, mm 0,42 0,45 0,29 0,28 0,50
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D6 tham thdu hoi nuéc va kha ning
truyén chat 1ong cta vai lién quan dén nhiéu
tinh tham thau khong khi cua né. Khi co thé
mac quén 40, su dbi luu cua 16p khong khi ving
vi khi hau lam ting déng ké sy truyén nhiét qua
quan 4o0. Toc do chuyén dong cua 16p khong
khi ndy cang 16n khi vai c6 ¢ tham thau khong
khi cang cao.

Xac dinh tinh thoang khi theo tiéu chuén
ISO 9237:1995. Thi nghiém dugc thyc hién trén
thiét bi Air Permeability Tester MO 21A, tai
Trung tam thi nghiém (TTTN) - Dét May.

Hinh 1. Thiét bi do d¢ thodng khi

Kich thudc mau: 30cm x 30cm, dit mau
trong diéu kién tiéu chuan: Nhiét do khong khi
20°C, d6 4m khong khi 65%. MAiu duogc dat
trén thiét bi nhu quan 40 mic trén co thé, mat
trai ctia vai 1a phan tiép xtc véi thiét bi. Dién
tich vai dugc tha: 20 cm?. Ap luc dong khi di
qua mau vai: 100 Pa.

Thiét bi s& tao ap suat trén mot bé mat
vai, dau do c6 duong kinh 5 cm xac dinh luong
khi di qua mau vai trén mot don vi dién tich
trong mot khoang thoi gian. Tuong tu nhu vay,
ta do 10 vi tri khac nhau trén dién tich vai duoc
thir, may tinh s& ghi lai két qua. Tir d6, ta tinh
gia tri trung binh bang phan mém Microsoft
Office Excel - 2023.

3. KET QUA VA THAO LUAN

BIEV DO DO THOANG KHLlitm 24

W [X5] P Az LA

MU WAl
Hinh 2. Biéu d6 do dé thodng khi

D¢ thoang khi: Vai PES c6 do thoang
khi cao nhat do c6 mat do vai thip so véi cac
mau khac. Vai VISCOSE c6 do thoang khi kém
hon PES, vi tuy c6 mat d cao nhung bé day vai
thap, khoi lugng g/m? cling thap nén do thoang
khi van cao hon cac mau khac. Mau vai bong
c6 bé day mong, khdi lugng g/m? ciing thap
hon nén c6 do thoang khi cao hon hai mau to
tam va PECO c6 mat do vai cao nht.

Phan tich tuong quan gitra d6 thoang
khi (Y) va cac thong sé cdu tao vai: Bé day
(X1), khéi luong g/m?(X2) va mat do soi (X3)
(téng mat d0 soi doc va mat dd s¢i ngang).

Bdng 2. Céc théng sé cdu tao vdi ciia dj thodng khi

Y X1 X2 X3
4935.0 0.4 250.0 268.0
209.0 0.5 160.0 680.0
1710.0 0.3 124.9 562.0
973.0 0.3 108.2 454.0
59.0 0.5 281.2 637.0
Y X1 X2 X3
Y 1.00
X1 -0.12 1.00
X2 0.24 0.84 1.00
X3 -0.91 0.28 -0.13 1.00
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Bang két qua phan tich twong quan
cho thay gitta 6 thoang khi (Y) va mat do
soi cuia vai (X3) c6 quan hé tuyén tinh nguoc
rat chat ché, thé hién trén hé sb tuong quan R
=-0.911609. Y

Phan tich hoi quy mot yéu to dé tim anh
huong cua yéu to mat do soi cua vai dén do
thoang khi cua vai.

4935 | 4935 | 4935 | 4935 | 4935
X3 268 268 268 268 268
SUMMARY OUTPUT:
Regression Multiple R R Square Acg:i;ii R Standard Error | Observations
Statistics 0.911685706 0.831170827 0.774894436 943.9829607 5
K5 LINe FIT PIOT
£000 o
4000 +
= E.-_'II:II'__': il k& B Pradctsd ¥
2000 5 1000
x3 Lingar
(Predcted ¥)
§=- 10.90x + 7295
R7=1
Hinh 3. Biéu d6 dwong xu huwéng cia d thodng khi
ANOVA:
df SS MS F Significance F
Regression 1 13161105.310 | 13161105.310 14.769 0.031
Residual 2673311.490 891103.830
Total 4 15834416.800
. Standard Lower Upper Lower Upper
Coefficients Error t Stat P-value 95% 95% 95.0% 95.0%
Intercept | 7295.63 1546.70 4.72 0.02 | 2373.34 | 12217.93 | 2373.34 | 12217.93
X3 -10.99 2.86 -3.84 0.03 -20.10 -1.89 -20.10 -1.89
RESIDUAL OUTPUT:
Observation 1 2 3 4 5
Predicted Y 4349.574 - 179.443 1117.703 2304.921 293.246
Residuals 585.426 388.443 592.297 - 1331.921 -234.246
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Phan tich hdi quy tuyen tinh mot yéu to
cho thdy mdi quan hé tuyén tinh nguoc glua do
thoang khi va mat d6 soi trong vai la rat chat
ché v6i R= - 0.9116, duong hoi quy co phuong
trinh Y =- 0.99X + 7295 va hé s6 tin cdy rat cao
R*=1.

4. KET LUAN

Do thoang khi 1a mdt tinh chét vé sinh
quan trong ciia vai anh hudng dén tinh tién nghi
cta trang phuc, dén strc khoe ngudi tiéu ding.
Nghién ctru d6 thoang khi ciia mot sé6 mau vai
thi nghiém cho thiy vai polyester 100% c6 do
thoang khi cao nhat do c6 mat do soi trong vai
thip hon mic du bé day vai, khdi lugng g/m?
khong thap. %
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MO PHONG PHAN BO NHIET DO CUA KHUON PHUN EP NHUA

SIMULATION OF TEMPERATURE DISTRIBUTION OF PLASTIC INJECTION
MOLD FOR 2D PRODUCTS

Trwong Vin Thanh*, Nguyén Viét Tudn Anh, Trin Chi Biao, Pham Son Minh
Trudng Pai hoc Su pham K§ thuat Thanh phd H5 Chi Minh (HCMUTE)

TOM TAT

Bai bdo nay tdp trung vao viéc mé phéng phéin bo nhiét dg trong qud trinh phun ép nhya cho
san pham dang 2D, trinh bay két qud sw phdn bo nhiét dg ciia qud trinh gia nhiét bang nuéc cho
khuén ép nhwa. Nham hiéu ré hon vé cach do nhiét dé phan bo trong long khudén phun ép nhua, cdc
nha nghién ciru da thiét ké hé thong dwong mede kiéu cooling layer va sir dung cong cu phan mém
mé phong ANSYS dé xdy dung mé hinh héa va mé phéng qud trinh ndy. Phan mém cung cap két qua
dudi dang biéu do dwong vién phan bé nhiét do cho mé hinh va ca sw thay déi nhiét dé thong qua
chu trinh gia nhiét bang cach vé dwong cong phdn ieng thoi gian. Két qua tir mé phong ndy cho thdy
nhiét dg khuén tir 30°C dén 69.6°C trong 20s. Bang cdch nay, bai bdo déng gép trong viéc ndng cao
hiéu qua san xudt, cdi thién chdt lwong san phcfm nhua.

T khéa: Phdn bé nhiét do; Khudén phun ép nhwa; San pham 2D.
ABSTRACT

This article focuses on simulating the temperature distribution during the plastic injection
molding process for 2D products, presenting the results of the temperature distribution of the water
heating process for plastic injection molds. In order to better understand how to measure temperature
distribution within the cavity of a plastic injection mold, researchers designed a cooling layer-type
water line system and used the ANSYS simulation software tool to build and simulate the simulate
this process. The software provides results as a contour plot of the temperature distribution for the
model and also the temperature change through the heating cycle by plotting the time response
curve. Results from this simulation show that the mold temperature ranges from 30°C to 67.3°C in
10s. In this way, the article contributes to improving production efficiency and improving the quality

of plastic products.

Keywords: Temperature distribution; Plastic injection molds, 2D products.
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1. GIOI THIEU
1.1. Téng quan

Trong nganh cong nghiép san xuat
nhya, qua trinh phun ép nhya dong vai tro quan
trong trong viéc tao ra cac san phém nhua co6
hinh dang phuc tap va chinh xac. Dac biét, viéc
kiém soat nhiét do trong qua trinh nay dong
mot vai trd quan trong trong viéc dam bao chat
luong ciia san pham cudi cung. Trong nghién
cuu nay, chuing toi tap trung vao viéc mo phong
va phan tich phan b6 nhiét do trong khudn phun
ép nhwra san pham dang 2D. Bang cach sir dung
phan mém ANSY'S, mét cong cu mé phong phd
bién trong nganh cong nghiép, chiing tdi c6 thé
tao ra mo hinh chinh xéc cua qua trinh phun ép
nhua va danh gia cach nhiét do thay doi trong
khuon theo thoi gian. Phan mém nay cung cap
cac cong cu manh mé cho viéc phan tich nhiét
d6 va dong chay, gitip ching toi hiéu rd hon vé
cac yéu tb anh hudong dén qua trinh san xuit va
t6i wu hoéa quy trinh. Tl viéc md phong nay,
chung t6i mong mudn co thé cung cip thong
tin quy bau cho cac nha san xuit nhuya, gitp
ho cai thién hiéu suat san xut, chat luong san
pham va giam thiéu lang phi. Ngoai ra, nghién
clru nay ciing dong gop vao viée phat trién cia
cong nghé mod phdong trong nganh cong nghiép
san xuat nhua.

1.2. Co s 1y thuyét

Qua trinh ép phun nhya la mot qua trinh
tudn hoan. C6 bdn giai doan quan trong trong
qua trinh nay. Céac giai doan nay la nap nguyén
li¢u (Material Charging), chay nhya (Melting/
Injection), ép (Injection), lam ngudi va rut
khuon (Cooling and Ejection). Qua trinh ép
phun nhya bat dau bang viéc cip nhua va cac
chat phy gia thich hop tir phéu dén hé thong gia
nhiét/phun ctia may ép phun nhwa. Tiép theo,

nguyén liéu nhya dugc nung noéng trong mat
khoang nhiét d6i dé chay thanh chat 1ong. Sau
do6, chat nhya néng duge ép vao khudén phun
v6i ap luc cao dé lap day cac khudn phun va
tao ra san phém. Sau khi san phém duoc duc,
n6 duge lam ngudi trong khuén phun cho dén
khi cting dii dé c6 thé rat ra khoi khuén mot
cach dé dang. Sau do, san phém duoc rat ra
khoi khudn va qua trinh phun ép nhya ciia mot
chu ky hoan tat. Pac biét trong d6, viéc kiém
soat nhi¢t do trong qua trinh nay dong mdt vai
trd quan trong trong viéc dam bao chat luong
clia san pham cudi clng.

Nhi¢t d§ trong khudén phu thudc vao
nhiéu yéu td nhu nhiét do cua vat liéu nhya,
nhiét d6 moi truong xung quanh, tbe do dd
nhya, thiét ké khuon va chét liéu cua khuén.
Su bién thién cua nhiét do co thé anh huong
dén chat luong va do chinh xac cta san pham
cudi cting. Nghién ctru vé nhiét do khudn (mold
temperature) khi gia nhiét bang nudc noéng.
Trong do6, nhiét A nhya nong chay thuong dugc
nha san xuat quy dinh nén la thong s rat kho
thay d6i. Thay vao d6, nhiét do khuon 1a yéu tb
anh huong dén do co rat va tmg suit du cia san
pham, dong chay nhya khi dién vao long khuon
va qué trinh giai nhiét cho san pham.

Néu trong qua trinh sau khi nhya da
dién day 1ong khuon, nhiét d6 khuon cang thap,
qué trinh giai nhiét cho san pham s& cang thuan
loi hon, va két qua 1a do cong vénh cia san
pham s& giam dang ké. Nén nhom ching toi da
thiét ké duong nudc va tdm khuon theo kiéu
cooling layer dé mo phong va phan tich nhiét
dd khuén dé co duoc san phém chét luong va
chinh xéc nhét.
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2. PHUONG PHAP MO PHONG MO HINH
CAC TAM KHUON SAN PHAM DANG 2D

2.1. Thiét ké mé hinh hoi mé phéng

Xay dyng mo hinh mé phong, thiét ké
duong nude va tam khuon theo kiéu cooling
layer nhu hinh 1 va hinh 2. Tao m6 hinh luéi
nhu hinh 3 véi s6 lugng element 1én téi 438012,
Viéc don gian hoéa mé hinh s& c6 rat nhiéu loi
ich. M6 hinh don gian s& giam thiéu dang ké
thoi gian tinh toan mo phong, xir 1y két qua sau
mo phdong. Vi mo hinh nay 1a mo hinh don gian
md hinh khuén gdc nén sau khi mo phong, tinh
toan ta c6 thé suy nguoc lai tinh chit cia mo
hinh khuén géc.

Hinh 1. M6 hinh mé phong

Hinh 2. Mt cdt tam khudn véi dwong nuée

Show Detaded St o

Hinh 3. Két qua chia hedi.

Thiét ké hé théng dudng nudc vao
khudn nhu hinh 4. Thiét 1ap khuén & 30°C gia
nhiét khuon bang nude & nhiét dd 80°C trong 70
gidy, ta c6 két qua mo hinh mé phong nhu hinh
5. Két qua mo phong tra ra nhiét do 1ong khudn
kha 1a dong déu gitra hai bén 1ong khuon. Viéc
nay dong nghia gia nhiét bang nudc & 80°C
tuong ddi hiéu qua.

Hinh 4. Hé thong dwong miede vao khudn

Temperalu

re
Dielmuht Fluie Solid Interfnce in Mold Side 1
7a.B

79.3 A

=Y

Hinh 5. Két qua phdn bé nhiét @ sau khi
gia nhiét 70s.
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3. KET QUA MO PHONG

Dé xem nhiét d6 bat ky trén bé mit long
khuén, cac nha nghién ctru phan tich theo kiéu
Line nam trén mat phan b6 nhiét do nhu hinh 6.
Phan tich kiéu Line thé hién két qua dudi dang
Point Cloud nhu hinh 7 trong hé thong dudng
nude. Cu thé hon 1a xem nhiét do tai cac diém
cu thé dudi dang biéu dd duong vién nhu hinh
8, tir biéu d6 duong vién ta c6 duogc két qua dir
liéu nhu hinh 9. Két qua cho thdy 1a nhiét do
ctia hai bén 10ng khuén dong déu va gia nhiét
bang nudc néng 1a hidu qua.

Hinh 6. Duong Line trén bé mat phan bé nhiét d.

Hinh 7. Cac Point Cloud trén duong Line.

emperature (C)
3

Temperatars ()

BEEEEE,
B

X (mam)

*[mm ) Temperature (€1 28.67 79.7
42,55 79.59 27.86 79.7

41.73 79.6 ?20: :—::
—= TR 25.81 7971
3529 79.62 z3.78 79.71
38.47 79.62 22.96 79.71
37.65 79.64 22.1a 79.71
36.84 79.64 LAY 2;
36.02 79.65 ::';; 753

35.2 79.66 T T
34.39 79.66 18.06 79.69
33.57 79.67 17.24 79.69
3276 79.67 16.43 79.68
31.94 79.68 1561 79.67
3112 79.68 1;‘9: ;2 ::
30.33 Erccd 13.16 79.64
29.49 79.69 1238 5.8

Hinh 9. Bang dit liéu két qua phdn bo nhiét do
4. KET LUAN

Trong bai bao nghién ctru nay, ching
t61 da thiét ké duong nudc vao tim khuon theo
kiéu cooling layer, thyc hién mé phong va
phan tich phan bd nhiét d¢ trong khuén phun
ép nhua san pham dang 2D béng cach str dung
phan mém ANSY'S bang phuong phap gia nhiét
bang nudc, danh gia xu hudng va thay doi nhiét
do trong khudn, cach han ché sai s6 khi mé
phong. Két qua cia viéc mo phong cho thiy
khuon san pham dang 2D c6 nhiét do tir 30°C
1én dén 69.6°C trong 20 gidy dau tién va nhiét
do 6n dinh tir khoang 78.8°C dén 79.8°C trong
50 gidy tiép theo. Vi mo hinh nay va phuong
phap mé phong nay cho biét nhiét do tai vi tri
va thoi gian bat ky trén bé mit 1ong khuon, tuy
nhién gitra két qua mo phong va thuc nghiém
thuc t& van con 1a cau hoi 16n. Vi vay, trong
cac nghién ctru tiép theo, cac phuwong phap mé
phong nham nang cao do chinh xac can duoc
tiép tuc nghién ctru ciing nhu ché tao mo hinh
dé do thuc nghiém so sanh sai 1éch véi mo hinh
mo phong.
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NGHIEN ClrU DANH GIA CHAT LWONG CUA MOT SO LOAI VAI
THONG DUNG CHO MAY MAC TREN PHU'ONG DIEN PO
TRUYEN NHIET

STUDY AND EVALUATION OF THE QUALITY OF SOME COMMON FABRIC
TYPES FOR GARMENT IN ASPECT OF HEAT TRANSMISSION

ThS. P6 Thi Tuyét Lan
Khoa Dét may va thoi trang, Truong Pai hoc Kinh té - K§ thuat Cong nghiép

TOM TAT

Mot bo trang phuc co tinh tién nghi co thé dwoc hiéu la khi nguoi mdac sé cam thd'y dé chiu
va thodi mdi vé ca phirong dién sinh Iy va tam 1y, mét trong nhitng khia canh cia tién nghi la cach
thiee vat liéu anh huong dén sw truyén nhiét. Nhiét la nang lwong noi tai bén trong vat thé. Bai bao
nay nghién cieu dén sie truyén nhiét ciia mét sé logi vdi thong dung hién nay, dé nguoi sir dung cé
thé tinh toan trede muc dich cho phit hop. Két qua nghién civu cho thay: DY truyén nhiét cia vdi,
ngoai cac nguyén nhan vé nguyén liéu, con phu thugc kha chat ché vao mat do soi cua vai. Phan
tich twong quan cho thdy, cdc théng sé cia vai: Bé day, khoi heong g/m? dnh hwéng thap dén do
truyén nhiét. Hé s6 twong quan twong g do truyén nhiét - bé day vai ¢6 R= - 0.4595; do truyén
nhiét - khoi lwong g/m? c6 R= - 0.2433; dé truyén nhiét - mdt dé soi ciia vai c6 hé sé twong quan R
=-07115.

Tir khéa: Do truyén nhiét; Mdt dé soi cia vai; Bé day vai; Khéi liwong vii.
ABSTRACT

A comfortable outfit can be understood as when the wearer will feel comfortable and at
ease both physiologically and psychologically, one of the aspects of comfort is how the material
affects the body heat transfer. Heat is the internal energy inside an object. This article studies the
heat transfer of some popular fabrics today, so that users can calculate the appropriate purpose
in advance. Research results show that: The heat transfer rate of fabric, in addition to material
reasons, also depends quite closely on the fiber density of the fabric. Correlation analysis shows
that fabric parameters: thickness, weight g/m’ have a low influence on heat transfer. The correlation
coefficient corresponding to heat transfer - fabric thickness is R= - 0.4595; heat transfer rate - mass
g/m? has R= - 0.2433; The heat transfer rate - fiber density of the fabric has a correlation coefficient
R=-07115.

Keywords: Heat transfer; Fabric fiber density; Fabric thickness; Fabric volume.
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1. PAT VAN PE

Hién nay, trong linh vuc dét may, nguoi
ta quan tdm rat nhidu dén tinh tién nghi cua
trang phuc. Mot bd trang phuc c6 tinh tién nghi
¢6 thé duoc hiéu 1a khi ngudi mic s& cam thiy
d& chiu va thoai mai vé ca phuwong dién sinh ly
va tim ly. Trong rat nhiéu yéu tb tao nén tinh
tién nghi ctia bo trang phuc khong thé khong
n6i dén tinh tién nghi cua vai dung dé may
trang phuc.

Mot trong nhiing khia canh cua tién
nghi 1a cach thirc vat lidu anh huong dén su
truyén nhi¢t. Nhiét 1a nang lugng ndi tai bén
trong vt thé. Vat thé nong c6 nhidu ning lugng
(ndi nang) hon vat thé lanh.

Nhiét bao gio ciing chuyén tir vat nong
sang vat lanh hon va ngugc lai. Mot trong
nhitng phuong phap thong thuong nhat dé do
nhiét cia mot vat la do nhiét do cua vat do.

Su truyén nhiét dé cap dén dong ndi
nang gilta vat nong va vat lanh. Sy truyén nhiét
c6 thé xay ra theo ba cach: Truyén dan nhiét;
Truyén nhiét dbi luu; Truyén nhiét birc xa.

2. PQ TRUYEN NHIET CUA VAI

Su thay ddi cua pha truyén nhiét xay ra
khi mot vat thay doi trang thai vat 1y cia no.
C6 nhiéu kiéu thay ddi pha: Tir chét 1ong sang
hoi (sy bdc hoi ciia nude), tir chit rin sang
chat 1ong (ndng chay cua da), tir hoi sang 1ong
(ngung tu cua nudc), hodc tir rin sang hoi hodc
khi (sy thing hoa cua d4 kho). Lam mat bang
bbc hoi 1a mot co ché quan trong ma co thé con
ngudi ap dung dé giit cho nhiét d6 bén trong
khong tang 1én qua cao.

C6 hai phwong phap thir tiéu chudn dé
danh gia xem xét vat liéu dét anh huong dén sy
truyén nhiét theo co ché truyén dan nhiét, dbi
Iuru va bure xa.

ASTM DI1518 “Su truyén nhiét cia
vat liéu dét” danh gia tinh ning cua vai, mén,
tAm xo hodc cac vat liéu cach nhiét khac ding
trong thoi tiét lanh. Phuong phap nay ciing c6
the dung dé danh gia tinh nang cta san pham
gdém nhiéu 16p. Co thé sir dung phuong phap
nay dé so sanh tuong ddi khi céac vat liéu duoge
cét trong cung didu kién thi nghiém.

Phuong phép thr 2 dugc dé cap dén
trong phan noi vé an toan cua vat liéu.

Bdng 1. Théng s6 kjf thudt ciia mét s6 logi vai thong dung

Théng s6 ky thuat M1 M2 M3 M4 M5
Kiéu dét Vian diém Van diém Van diém Van diém Van chéo
Chi s6 soi doc Ne 222 40/3 28,2/1 22,0/1 16,5/1
Chi s6 soi ngang Ne 22/2 10 30,3/1 36,5/1 12,9/1
Ma;(i‘;lso‘?rg‘-’c’ 133 520 290 268 411
Mat i;-’i /ngc?fa“g’ 135 160 272 186 222
Khéi lugng, g/m? 250 160 124,9 108,2 2812
B day vai, mm 0,42 0,45 0,29 0,28 0,50
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bo truyén nhiét duoc xac dinh theo
phuong phap tht DSTMD1518. Thi nghiém nay
duoc do trén thiét bj WARMTH RETAINING
TESTER - Model - ASTM tai Trung tam thi
nghi¢m (TTTN) - Vién Dét May.

Thiét bi ndy mo phong 16p da cua co
thé nguoi. Nhiét trd va am trd cta vai duoc xéac
dinh theo nguyén tac tao su chénh 1éch nhiét do
va d6 4m & hai bé mit vai gidng nhu khi quan
4o dugc mic trén co thé nguoi, do dong nhiét
va dong am 6n dinh di qua mot dién tich xac
dinh ctia mau vai trong thoi gian xac dinh.

Chuan bi miu: Kich thuéc mau la
30cmx30cm. Pit mau trong diéu kién tiéu
chuan cé nhiét do khong khi 20°C, do am
khong khi 65%.

Tién hanh thi nghiém: Mau duoc dat
trén dia néng (da mo phong) giéng nhu khi 4o
dugc mic trén co thé nguoi (mat trai cua vai
tiép xtic voi dia noéng). Hoi nudc khong dugc
bam dinh trén vai, mau giir phang, ding bing
dinh dan kin 4 mép. Hé thong duoc két ndi may
tinh.

Xac dinh nhiét tro R ;

bat nhi€t do cua khay T = 35°C; Nhi¢t
d6 khong khi T, = 20°C;

Do am tuong d6i ¢ = 65%; Toc do
khong khi V_ =1 m/s.

Doi cho thiét bi dat dugc cac diéu kién
trén thi bat dau ghi lai két qud. Khi dat trang
thai cn bang on dinh, sd lidu vé gid tri dong
nhiét s€ dugc may tinh ghi lai. Gié tri nhiét tro
va am tro duoc may tinh tu dong tinh todn theo
cong thurc va may tinh ghi lai.

Xac dinh am trd: Trén khay néng phu
mot 16p mang khong tham nudc va chi c6 hoi
nuée di qua dé nudce khong dinh vao mau vai.

Dit nhiét do thiét bi va khong khi T =
T, =35°C;

Do am tuwong ddi cia khong khi = 40%;
Téc d6 khong khi V. =1 mys.

Doi cho thiét bi dat dugc cac diéu kién
trén thi bat dau ghi lai két qua. Khi dat trang
thai can bang 6n dinh, két qua xac dinh nhiét
trg va am tro sé dugc may tinh tinh todn va ghi

lai.
3. KET QUA VA THAO LUAN
BIEU O BO TRUYEN NHIET, Wim20C
00
-
W2 00 15

[FE] K1 ] (XL [TEA

MEL V&I
Hinh 1. Biéu dé do d¢ truyén nhiét

Do truyén nhié¢t cua vat liéu dét con phu
thudc ciu trac vai. Vai bong c6 do truyén nhiét
cao nhét. Vai PES ciing truyén nhiét t6t. Vai to
tam, VISCOSE, vai PECO c6 d6 truyén nhiét
tuong duong. Mat do vai PES va Bong thap
hon so véi ba loai vai kia nén do truyén nhiét
cua vai c6 mat do thép s€ cao hon.
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Bdng 2. Két qua do dg truyén nhiét

Miu M1: Vii PES M2: yal to M3: Vai M4: Vai MS5: Vai
tam viscose cotton Peco
(W/m2.°C) 169,33 43,92 4391 251,48 42,99
Phan tich tuong quan giita do truyén Y X1 X2 X3
nhiét (Y) va cac thong so cua vai: Bé day (X1), v 1.0
khoi lugng g/m? (X2) va mat d6 soi (X3) (Tong X1 05 10
mat d§ soi doc va mat dd sgi ngang). X0 Y 0.8 0
Badng 3. H¢ 56 twong quan gitta cdc thong 56 cla X3 -0.7 0.3 -0.1 1.0

do truyén nhiét

Y X1 X2 X3
169.33 0.42 250.0 268.0
43.92 0.45 160.0 680.0
34.91 0.29 124.9 562.0
251.48 0.28 108.2 454.0
42.99 0.5 281.2 633.0

Bang hé sb twong quan cho thiy gitta
d6 truyén nhiét Y va mat do soi trong vai X3 ¢
Heé s6 tuong quan nghich R= - 0.71151 tuong
dbi cao, con cac hé sd twong quan khac thip,
chtrng t6 mat dg soi anh hudng quan trong dén
do truyén nhiét.

Phan tich hoi quy tuyén tinh, tim anh
huong cua yéu to mat dg soi (X3) dén do truyén
nhiét (Y).

Bang 4. Anh hwong cua yéu 16 mat do soi X3 dén do truyén nhiétY

Y 169.33 43.92 34.91 251.48 42.99
X3 268 680 562 454 633
SUMMARY OUTPUT:
Regression Multiple R R Square A(ggizi R Standard Error | Observations
Statistics 0.711 0.506 0.341 79.106 5
X3 LiRE FIT Har
}'-:"5-‘ B B Predced Y

S~

S00 1000

X3

y=-0420 + 337 8

Rf=1

Lmear (Precicted

Hinh 2. Biéu d6 dwong xu hwéng ciia do truyén nhiét
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ANOVA:
. Standard Lower Upper Lower Upper
Coefficients Error t Stat P-value 5% 5% 95.0% 95.0%
Intercept | 27.807 129.939 2.523 0.086 -85.716 | 741.331 -85.716 | 741.331
X3 -0.422 0.241 -1.754 0.178 -1.188 0.344 -1.188 | 0.344
RESIDUAL OUTPUT:
Observation 1 2 3 4 5
Predicted Y 214.6626 40.7235 90.5410 136.1367 60.5661
Residuals -45.3326 3.1965 -55.6310 115.3433 -17.5761

Phan tich hdi quy tuyén tinh mot yeu t6
cho thay anh huong quan trong ctia yéu t6 mat
do soi dén do tmyen nhiét, tuyen tinh.

Y =-0.422X +327.81 v6i hé sb tin cay
dat yéu cau theo quan hé R?= 0.506.

4. KET LUAN

bo truyén nhi¢t cuia vai, ngoai céc
nguyén nhan vé nguyén liéu, con phu thudc
khé chat ché vao mat do soi cla Véi Phan tich
twong quan cho thay, cac thong sb cua vai: Bé
day, khéi luong g/m anh huong thap dén do
truyén nhiét. Hé s6 tuong quan twong g do
truyén nhiét - bé day vai co6 R= - 0.4595, do
truyén nhiét - khdi luong g/m2 c6 R= - 0.2433.
bo truyén nhiét - Mat do soi cua vai co hé sb
tuong quan R =- 07115.

D¢ truyén nhiét cua vai cd quan h¢
tuyén tinh nguoc véi mat do soi cua vai. <
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NGHIEN CU’U BAC TiNH CO HQC VA TY SO POISSON CUA SQ'l
AUXETIC CO CAU TRUC LOI/BEN

STUDY ON MECHANICAL PROPERTIES AND POISSON'S RATIO OF CORE/WRAP
AUXETIC YARNS

Nguyén Thi Hoa
Khoa Dét may va Thoi trang, Truong Dai hoc Kinh té€ - Ky thuat Cong nghiép

TOM TAT

Vai auxetic ¢é ty s6 Poisson am cho thdy kha nang hdp thy nang heong ddang ké nén cé tiém
nang trong vat liéu bao vé van dong vién va cac vat liéu lam viéc trong mol truong chiu lwc. DG 6n
dinh, do tin cay cua cau triic va tinh chdt cia vai auxetic ciing la mot yeu 16 quan trong dé danh
gid va thiic ddy vmg dung cua no. Trong nghzen cieu nay, st auxetic ¢6 cdu truc 16i/soi bén duwoc
khao sat dé nghlen cleu moi quan. hé gitta cau truc va hiéu ng auxetic ciia cac mau soi. Két qua thi
nghiém cho thay, ty $6 Poisson toi da ciia soi auxetic ¢6 cau triic bén dwoc khao sat la -3,0.

Twr khoa: Auxetic; Kéo; Soi l6i; Soi bén; Ty s6 Poisson.
ABSTRACT

Auxetic textiles with a negative Poisson's ratio demonstrate significant energy absorption,
making them promising for use in athlete protection and load-bearing environments. The stability
and reliability of the structure and properties of auxetic textiles is also an important factor to
evaluate and promote their application. In this study, auxetic fibers with multiple core/wrap
structures were investigated to study the relationship between the structure and the auxetic effect
of the fiber samples. The experimental results showed that the maximum Poisson's ratio of the
investigated auxetic fibers with braided structures was -3.0.

Keywords: Auxetic yarns; Tensile; Core; Wrap, Poisson s ratio.

1. GIOI THIEU ké cdu tric, phuong phap chudn bi, tinh chat
co hoc va co ché bién dang da dugc thuc hién

Vit liéu auxetic co ty s6 Poisson am va bao cao [5]. Soi auxetic ban dau duoc dé

cho thdy hanh vi bién dang gidn khi chiu Gng Xudt ¢6 cdu triic xoan dc hai thanh phan. Thanh
suit kéo. Loai vat liéu nay dugc ung dung trong phﬁn ctrng c6 mo-dun 16n hon dugce quén X0&n
quén ao bao ho, vat liéu loc, vat liéu y sinh do dc trén bé mat cua soi 16i dan hdi. Dudi luc
cac tinh chat dic biét vé co hoc va bién dang cing doc truc, su khac biét vé tinh chat co hoc
cu triic [1, 2]. P4 ¢6 nhiéu nghién ctru vé hang va hiéu tmg nén 1an nhau gitra hai thanh phan
dét may [3, 4], voi ty sb Poisson am vé thiét cling khién soi 15i dan hdi chuyén tir trang thai
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thing sang trang thai uén cong. Khi duong kinh
dudng vién tong thé tang Ién, ty s6 Poisson clia
s0i tong hop cho thiy xu hudng thay dbi dong
tir duong sang am. Nhin chung, goc quin xoin
¢ ban dau, ty 1& duong kinh va ty 16 mé-dun
giita hai thanh phan dugc coi 13 cic thong sd
céu trac chinh dé xac dinh hiéu Gng auxetic [6].
Dic tinh hap thy nang lugng va kha nang thich
{mg cta soi ty s6 Poisson 4m dan hoi va linh
hoat d4p ung cac yéu cau vé do bén, kha ning
bdo v¢ va sy thodi mai cua vat liéu dung cho dd
thé thao [7].

Trong bai bao nay, tdc gia tip trung
nghién cru anh hudng cua ciu trac 16i/s0i bén
dén do bén va ty sd poisson ciia soi auxetic
dugc ché tao bang phuong phap bén.

2. VAT LIEU VA PHUONG PHAP

Soi auxetic ¢o cdu trac xoan dc duge
két chu tir soi 181 va sgi bén. Soi 161 dan hdi va
soi quan ctng dan dén hiéu tng auxetic. Nhu
thé hién trong Hinh 1, cAu tric cua soi auxetic
duoc biéu dién bang LiBj, trong d6 L c6 nghia
la so1 161, B c6 nghia 1a soi quén (bén),ivajco
nghia 1a s lwong soi 16i va soi quan. Cac hiéu
(g twong tac giita nhiéu soi 1én hanh vi kéo va
tinh chat da dugc nghién ctru.

S5¢i bén (B)

Sl 18 (L)

L8, L8, L8,

Hinh 1. Cau truc bén soi auxetic

Theo céu trac nhiéu soi, phuong phap
bén duge chon dé chuin bj soi auxetic. Soi PU
(polyurethane, 840D) va Polyamide (120D)
dugc su dung lam soi 161 va soi quén tuong
ung. Sau do, soi auxetic duogc chuan bi dé
thuc hién céc thir nghiém kéo gian doc truc va
duong kinh duong vién dudi ing suit kéo doc
truc duoc ghi lai dé tinh hé s Poisson.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia cAu tric dén tinh chat
co hoc

CAu trac cua soi 1a mot trong nhiing
thong s6 quan trong nhat lién quan dén tinh
chét co hoc. Nhu thé hién trong Hinh 2, hanh
vi kéo gian doc truc cua soi auxetic véi cac ciu
triic khac nhau da dugc thuc hién. BJ gian dat
ctia soi auxetic 1a tir 32% dén 45% va luc dut 1a
tir 6 N dén 30 N. Soi auxetic ¢6 cau trac L2B6
cho luc dut va d gian dai cao nhét.

L (M)

Phan trim keo din (%)

Hinh 2. Dac trung kéo gian cua soi auxetic
Trwére khi kéo Sau khi kéo

L:B;

L;Bs

Hinh 3. Trang thai ban dau va trang thdi gidn ciia
S0l auxetic
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Hinh 2 cho thay soi auxetic cho luc dit
cao hon khi s6 luong soi quéan ting 1én. Luc dit
ctia sgi phirc hop c6 sau soi quan cao hon nhiéu
s0 voi sgi c6 mot soi quan. P9 gidn dut cua soi
auxetic dau tién tang 1én va sau d6 giam di khi
s6 lwong soi quan ting 1én. Do gidn dut cua soi
auxetic co 2 soi 16i 16n hon nhiéu so véi cac
loai khac. Tuy nhién, luc dut ctua soi auxetic co
sO luong soi 16i khac nhau cho thdy mot gia tri
kha twong ddng. Diéu nay chi ra rang sé luong
so1 101 ¢o it tac dong dén luc dut téng thé cua
soi phirc hop. So véi soi 161 dan hdi, soi quin
cung bi dut trude trong qua trinh kéo gian. Cac
yéu td chinh cua luc dut va do gian dut cua soi
auxetic 1a tinh chit co hoc cua soi quén va soi
16i riéng biét. S6 lwong soi quan ting 1én dong
vai tro tich cyc trong soi auxetic, nguoc lai, nd
lai han ché hanh vi gian dai doc truc. Day la
1y do chinh khién soi auxetic co ciu trac khac
nhau c6 lyc dut ting dan va do gidn dut tuong
tu nhau.

3.2. Anh huéng ciia ciu tric 1én ty s6 Poisson

Soi auxetic véi nhiéu ciu trac 13i/bén
duoc chuin bi béng may bén. Hinh 3 mo ta
trang thai ban dau va trang thai kéo giin cua
soi auxetic. Dudi bién dang doc truc 15%,
cac soi quan xodn 6¢ (bén) phai thé hién trang
thai théng. Thay vao d6, do luc tac dung tur
cac thanh phan quén, cac soi 18i thé hién hanh
vi uén cong. Puong kinh duong vién cia soi
auxetic 16n hon gia tri ban dau, dan dén ty sb
Poisson am.

Puong kinh duong vién ciia soi auxetic
dudi tac dong cua lyc cang da dugc thu thap va
ty 18 thay doi duong kinh dugc thé hién trong
Hinh 4. Gia tri duong lién tuc cia bién dang doc
truc tir 10% dén 35% biéu thi xu hudng ting
ctia dudng kinh dudng vién cua soi auxetic.

i b

Ty 1§ thay doi duerng kinkh N
| peeimpiigs sipsdsipis spe speispeiis
-
L ]
4 ¥

Phan trém kéo din (%)

Hinh 4. Ty 1é thay doi dwong kinh véi d bién dang
doc cua soi auxetic

Ty 36 Poisson

Phan trdm kéo dan (%)

Hinh 5. Ty so Poisson voi d¢ bién dang doc cua
sSo1 auxetic

Két qua tinh toan ty sd Poisson theo
phan trim kéo giin dwoc cho trong hinh 5.
C6 thé thay rang, ty s6 Poisson toi da cua soi
auxetic ¢ cu trac L2B4 1 -3,0 dudi bién dang
truc 10%, diéu nay do gia tri duong kinh duong
vién 1a 16n nhét tai bién dang 10%. Khi bién
dang truc ting, gia tri ty s6 Poisson 4m giam
dan, diéu nay c6 nghia 13 hiéu Gmg gidn nd cua
soi auxetic yéu hon. Ly do chinh 1a trang thai
ctia soi 18i tir udn thang sang udén hoan toan
dudi tac dong nén tir cac soi quan. Soi 18i giam
duong kinh duéi sy kéo dai truc, ddn dén duong
kinh duong vién cua soi auxetic giam. So véi
soi auxetic ¢6 hai thanh phan cau trac L1BI,
hau hét cac soi co nhiéu cau tric 16i/quin déu
cho thdy hanh vi gidn nd dang ké hon nhiéu.
Hon nita, khi s6 luong soi 161 tang, hi€u Gng
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auxetic cua soi phurc tap giam khi sd lugng soi
quin tang 1én. Hiéu Gmg auxetic cta soi phirc
tap c6 2 soi quén cao hon sgi phuec tap c6 6 sgi
quan. Tat ca cac két qua thar nghiém déu ghi
nhan hi¢u ing auxetic cua sgi phtc tap co ciu
trac bén.

4. KET LUAN

Bién dang cAu trac va tinh chat co hoc
cua soi auxetic c¢o 101 va soi quén da duoc
nghién ctru. S6 lwong soi 16i va soi quan co ich
cho tmg suit dut va do bén dit twong tng. Dudi
tai trong doc truc, trang thai cia sgi 161 chuyén
tir dudi thang sang udn cong. Khi duong kinh
duong vién tang 1én, sgi phtc hop cho thiy
hiéu tng ty sb Poisson am. Ty s6 Poisson 4m
tdi da cta soi phuc hop 1a -3,0. Hau hét céc soi
¢6 nhiéu cau trac 16i/boc cho thdy hanh vi gidn
nd dang ké hon nhiéu so véi soi ¢6 hai thanh
phan ciu trac L1B1.«
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PHUONG PHAP XAC BINH BO CUC CHO KHUON EP NHUA
NHIEU LONG KHUON

LAYOUT OF INJECTION MOLD WITH MULTI-CAVITIES

Lé Viét Phi*, Cao Pham Pirc Hiéu, Vii Pirc Hoan, Bui Vin Hiéu, Trin Minh Thé Uyén
Trudng Pai hoc Su pham K thuat Thanh phd HS Chi Minh (HCMUTE)

TOM TAT

Bai bdo nay tdp trung vao sw két hop giita céng nghé in 3D va thiét ké khudn phun ép nhwa
trong nganh ché tao. S phdt trién ciia cong nghé in 3D dd mo ra nhitng co hdi méi cho viéc tao
ra cdc mé hinh khudén phun ép nhwa mét cach nhanh chéng va chinh xdc. Mot trong nhiing két qua
dang chu y la kha nang tao ra cac mo hinh khuoén phun ép nhua mot cach nhanh chong va chinh xac
hon théng qua céng nghé in 3D. Qua qud trinh nghién civu, chiing ta dd chimg minh dwoc rang viéc
sir dung cong nghé in 3D trong thiét ké khuén phun ép nhwa gip ting cuong sw linh hoat va sdng

tao, dong thoi giam thiéu thoi gian va chi phi san xudt.

Tw khéa: Cong nghé in 3D kim logi; Khuon phun ép nhwa; Long khuén dm; Long khuon
duong; Ché tao khuon.

ABSTRACT

This paper focuses on the integration of 3D printing technology and plastic injection mold
design in the manufacturing industry. The development of 3D printing technology has opened up
new opportunities for rapidly and accurately creating plastic injection mold models. One of the
notable results is the ability to produce plastic injection mold models more quickly and accurately
through 3D printing technology. Through the research process, we have demonstrated that using
3D printing technology in plastic injection mold design enhances flexibility and creativity, while

also reducing production time and costs.

Keywords: 3D printing technology, Injection mold; Cavity plate; Core plate; Mold

manufacturing.
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1. GIOI THIEU
1.1. Téng quan

Hién nay, viéc str dung cong ngh¢ in 3D
trong thiét ké khuon phun ép nhya dang 1a mot
xu hudng phat trién déang cha ¥ trong nganh
cong nghiép. Cong nghé nay cho phép san xuit
khudn phun ép nhua chinh x4c hon va linh hoat
hon so v6i cac phuong phap truyén théng. Viéc
nghién ctru su két hop gitra cong nghé in 3D
va thiét ké khudn phun ép nhya gitip tao ra cac
khudn phun ép nhya c6 d¢ chinh xac cao va chi
tiét tinh x4o, cung véi d6 cho phép thir nghiém
va tinh chinh thiét ké khu6n phun ép nhya mot
cach dé dang va linh hoat hon, giup t6i wu hoa
quy trinh san xuét. Tuy nhién, viéc ap dung
cong nghé in 3D trong thiét ké khudn phun ép
nhya cling dat ra mat s6 thach thire nhu do bén
cua khudn, cling nhu vi¢ce lya chon vét liéu phu
hop.

1.2. Co s 1y thuyét

Bai bao nghién ctru vé viéc thiét ké
khuon phun ép nhya khi st dung cong ngh¢ in
3D.

*Trude tién, nhom s€ tim hiéu vé Cong nghé
phun ép nhua:

- Phuong phap: Cong nghé phun ép
nhya 13 qua trinh san xudt cac san pham tir
nhira bang cach phun vat liéu nhua néng chay
vao khuon rdi lam ngudi dé tao hinh san pham.

- C4c thanh phan: GOm ba phan chinh:
khuén (mold), may ¢ép (injection molding
machine), va vat li¢u nhya (plastic material).
Trong dé tai nay, nhya PP 1a vat liéu nhya ma
chung toi lya chon. Duéi déy 1a cac thong s6 ki
thuat cua nhua PP:

Bdng 1. Bang thong sé ky thudt ciia nhwa PP

Tén diy di Polypropylen
Cong thure hoa hoc (C,H)n
Khéi lugng riéng
(Dang vo dinh hinh) 0,85 g/cm?
Dang tinh thé 0,95 g/cm®
Do bén kéo 30 — 40 N/mm?
Do dan dai 250 — 700 %
Diém néng chay ~165°C
Do co rit 1,0~2,5%

- Chu ky phun ép: Bao gém cic budc
chinh: dong khuon, phun nhya, [am ngudi, mo
khuon va day san pham ra ngoai.

*Ti€p dén, ta s€ tim hi€u v€ cong ngh¢ in 3D:

- Phuong phap: In 3D la qua trinh tao
mau va san pham bang cach chong ting 16p vat
liéu theo thiét ké s6 hoa.

- Cac loai cong nghé in 3D: Fused
DepositionModeling (FDM), Stereolithography
(SLA), Selective Laser Sintering (SLS), Digital
Light Processing (DLP), v.v.

- Vat liéu: Co6 thé stir dung nhiéu loai vat
liéu nhu nhua, kim loai, ceramic, v.v.

*Sau khi tim hiéu vé& khuén phun ép
nhuya, ta s€ ti€p tuc tim hi€u vé quy trinh thict
ke khuon phun ép nhya:

- Thiét ké khuon: Bao gém viéc xac dinh
hinh dang, kich thudc, va co cau ctua khuon.
Khuén phun ép thuong c6 hai phan chinh:

+ Phan cavity (phan khuon cai, phan
khuon c6 dinh), dugc ga trén tam co dinh cua
may ép nhuya;
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+ Phan core (phan khuén duc, phin
khudn di dong), dugc ga trén tam di dong cua
may ép nhua.

- Phan tich dong chay: St dung cac
phan mém mé phong nhu Creo, Modex 3D dé
du doan cach nhya chay vao khuon va tim ra
céc van dé nhu thiéu sot, cong vénh, va sy phan
bd nhiét d6 khong déu.

- Ti wu hoa thiét ké: T6i wu hoa cac yéu
t6 nhu hé thong kénh dan nhya, 15 thoat khi, va
hé théng 1am ngudi dé dam bao san pham chat
luong cao.

2. THIET KE KHUON PHUN EP NHUA
KET HQP CONG NGHE IN 3D TRONG
CHE TAO

2.1. Thiét ké by khudn trén phan mém Creo
Parametric

Pau tién, chung t6i tao mo hinh 3D cua
san pham va tién hanh tach khuén, sau dé tiép
tuc md phong phan tich dong chay dé tim céac
van d& can khic phuc ctia san pham.

Hinh 1. Hinh dang san pham

Tiép theo 1a thiét ké a0 khudn, bo khuon
kiéu futaba s loai C, 2 tam, 2 long khuon cé
kich thudc 320x300x200 mm.

Hinh 2. B¢ khuon hoan chinh dwoc moé phong
trén Creo

2.2. Cit 1ong khuén thanh cac tim

Vi viée ap dung cong nghé in 3D trong
ché tao khuén phun ép nhwa, budc tiép theo
ctia quy trinh nay 1a cit 16p 2 tdm long khudn
(core, cavity). Cac tAm dugc cét véi chiéu day
tir 2-4mm. Vi viée cat 10ng khuon thanh nhiéu
tam sé& gitip san phim giam nhiét d6 nhanh hon
vi nude 1am ngudi s& co thé chay khap long
khudn thong qua khe ho giita cac tim. Tuy vay,
van dé han ché 1a nudc s& tran ra khoi long
khuon thong qua nhitng khe hd d6. Nhém ciing
d3 nghién ctru va tim duoc nhitng cach dé han
ché van dé trén nhu: han kin 4 mat canh cua
long khuén (hodc han mot phan va ding keo
bit cac ranh tranh nudc tran ra), thiét ké cac tru
chin nudc & nhitng vi tri ¢6 16 khoan.

Hinh 3. Long khuén sau khi dwoc cdt 16p
2.3.In 3D long khuon

Sau khi cit laser ting tim ciia 10ong
khudn, nhom tién hanh xép 16p céc tam dé tao
hinh va han 4 mét canh cua long khuon.
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Hinh 5. Cdc tdm sau khi ldp va han

3. KET QUA THU'C NGHIEM

Qua quy trinh thiét ké khudn ép nhwa
két hop in 3D, c6 cac két qua dang cha ¥ nhu
sau:

- Bang viéc chia nho tim khuén, in 3D
cho phép tao ra nhirng thiét ké phirc tap ma cac
phuong phap truyén thdng kho hodc khong thé
thuc hién duoc, qua do6 cho théy duoc tinh linh
hoat cao do phuong phéap nay dem lai;

- D& dang thay doi thiét ké: c6 thé d&
dang thay doi hodc nang cap thiét ké bang cach
cat, 1ap rap lai cac tdm méi va han lai;

- T6i wu hoa viéc giai nhiét cho nhua khi
phun vao, giup giai quyét bai toan lam ngudi
san pham, qua d6 gitp ting ning suit san xuat
1én nhiéu lan.

Tuy nhién, viéc ap dung cong nghé in
3D trong thiét ké khudn phun ép nhya cling c6
mot s0 kho khan nhat dinh:

- Cat laser tirng tam gay ra viéc cac tam
s€ bi cong, sé kho khan trong viéc kep, ga cac
tam dé sau khi han long khu6n khong bi vénh;

- Rui ro mdi han yéu: Méi han c6 thé 1a
diém yéu trong céu tric ciia khuon, d& bi nut
hodc hong dudi ap lyc va nhi¢t do cao trong
qué trinh phun ép;

- Thoi gian lap rap: Qua trinh cat, lip
rap va han cic tim kim loai ¢6 thé mét nhiéu
thoi gian va cong strc lao dong hon so véi viéc
st dung cac phuong phap tu dong hoa cao.

4. KET LUAN

Cong nghé in 3D mé ra nhiéu co hoi
méi cho nganh cong nghiép san xuit khudn
phun ép nhwa. Dé khai thac tdi da cac loi ich
clia cong nghé ndy, can tiép tuc nghién ctru va
cai tién ky thuat, déng thoi dao tao va nang cao
k¥ ning cho luc luong lao dong. Viéc két hop
cong nghé in 3D véi cac phuwong phap truyén
thong c6 thé 1a giai phap t6i wu, gitp dat duoc
su cin bang gitra hiéu suét, chi phi va chat
lugng san pham. Trong tuong lai, cong nghé
in 3D hura hen s tr¢ thanh mdt cong cu déc
luc, thuc ddy sy ddi méi va phat trién bén vimg
trong nganh san xuat khuoén phun ép nhua.
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DETERMINING BEST DRESSING PARAMETERS FOR INTERNAL
GRINDING SKD11 TOOL STEEL USING TOPSIS METHOD

XAC PINH CAC THONG SO SUA PA TOT NHAT KHI MAI LO THEP SKD11 NHO
SU DUNG PHUGONG PHAP TOPSIS

Vu Duc Binh!, Luu Anh Tung**
'Viet Tri University of Industry, Vietnam
*Thai Nguyen University of Technology, Vietnam

ABSTRACT

The results of a study that aimed to determine the ideal input parameters for the internal
grinding process of cylindrical-shaped SKD11 tool steel components are presented in this paper.
The MCDM problem was solved using the Technique for Order Preference by Similarity to ldeal
Solution (TOPSIS) approach, and the cri-teria weights were determined using the MEREC method.
Furthermore, three goals were investigated: wheel life (Lw), material removal rate (MRR), and
surface roughness (SR). Additionally, the following six input components have been examined:
dressing feed rate (S ), non-feeding dressing (n,), fine dressing depth (a), fine dressing times (n f)
coarse dressing depth (a), and coarse dressing times (n ). The experiment was organized and the
data were analyzed using the Taguchi method with the L16 (4* + 2°) design and Minitab R19
software. Best process factors have been suggested, and the MCDM problem has been successfully
tackled.

Keywords: Internal Grinding; MCDM method,; TOPSIS; MEREC.
TOM TAT

Bai bdo nay trinh bay két qua ciia mét nghién ciru nham xdc dinh cdc théng sé dau vao tot
nhdt cho qud trinh mai 16 cdc chi tiét thép dung cu SKD11 hinh tru. Bai todn MCDM da duwoc gidi
quyét bang cdach sir dung phwong phdp TOPSIS va trong sé tiéu chi dd dwoc xdc dinh bang phwong
phdp MEREC. Ngodi ra, ba muc tiéu da dwoc nghién ciru: tuéi tho dé mai (Lw), téc do boc tach
vat lieu (MRR) va do nham bé mat (SR). Ngoai ra, sau thanh phdn dau vao sau da dwoc kiém tra:
luwong chay d‘ao khi swa da (S), swa da khong an dao (n,), chiéu sdu sira dd tinh (a f) th?’i gian phay
min (n /) chiéu sdu sd:a da tho (a) va thoi gian stra d‘d’ thé (n). Thi nghiém dd‘ d‘wa‘c to chirc va dir
liéu dwoc phan tich bang phwong phdp Taguchi voi thiét ke L16 (4% + 2°) va phan mém Minitab R19.
Cdc théng s6 sira dd 1ot nhdt da dwoc dé xudt va van dé MCDM da dwoc giai quyét thanh cong.

T khéa: Mai 16; Ly thuyét MCDM; TOPSIS; MEREC.
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1. INTRODUCTION

To date, a variety of studies have been
performed to examine the grinding process. S.
Zhang et al. [1] proposed a novel method for
dressing diamond grinding wheels utilizing
abrasive waterjet (AWJ) technology. This
approach aims to mitigate the challenges of
workpiece damage and wheel clogging that
are commonly encountered when grinding
difficult-to-machine materials with traditional
diamond grinding wheels. The primary
process parameters were established in
accordance with the theoretical model for the
dressing of diamond grinding wheels utilizing
abrasive water jet (AWJ) technology. The
response surface methodology (RSM) and
backpropagation artificial neural network (BP-
ANN) were utilized to develop regression
models that correlate process parameters with
microgroove characteristics. A comparison was
conducted to assess the predictive performance
of both RSM and BP-ANN. The findings
demonstrate that both BP-ANN and RSM serve
as effective methodologies for the prediction
of microgroove characteristics. L. Hu et
al. [2] performed a study that established a
mathematical model for grinding force (GF) and
grinding temperature (GT) of a single particle.
The analysis of the relationship between
grinding parameters, grinding force-thermal
coupling, and residual stress of a single particle
was conducted through numerical simulation.
In the context of multi-grain grinding for
aviation precision high-speed bearing rings,
an experimental analysis was conducted
focusing on crystal fragmentation, elemental
composition, and residual stress in both service
and non-service bearing rings. According to the
findings presented, the simulation yielded the
following results: the residual stress in the Y
direction was greater than the residual stress in

the X direction, which in turn was greater than
the residual stress in the Z direction, all observed
under identical grinding force and grinding
temperature conditions. Hoang X.T. et al. [3]
presented a study focused on the calculation of
the optimal exchanged grinding wheel diameter
for external grinding of 9CrSi tool steel. This
study examines the impact of various grinding
process parameters, specifically the initial
grinding wheel diameter, total dressing depth,
radial grinding wheel wear per dress, and wheel
life, on the exchanged grinding wheel diameter.
Additionally, the effects of cost components
such as the machine tool hourly rate and the
grinding wheel expense were examined. A
model was proposed to determine the optimal
exchanged grinding wheel diameter based on
the results.

Le X.H. et al. [4] performed a study
to analyze the impact of coolant parameters
on surface roughness during the internal
cylindrical grinding of annealed 9CrSi steel.
The investigation of coolant concentration
and flow rate is conducted through thirteen
experiments utilizing central composite
design and response surface methodology.
The analysis of the effect of each parameter
and their interaction on surface roughness is
conducted through a regression model. Optimal
parameters are derived from that model to
achieve the minimum surface roughness. H.
Liu et al. [5] conducted an investigation into the
impact of speed on the formation of machined
surfaces during ultra-high-speed grinding of
the IN718 superalloy, with speeds reaching
up to 240 m/s. This study provides a detailed
examination of the grinding forces and surface
integrity across different speed ranges. Various
methods are utilized to characterize and analyze
the subsurface microstructure. The findings

indicate that the brittle-mode removal of IN718 &~
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superalloy takes place at grinding speeds
greater than 190 m/s, successfully reducing
work hardening and heat generation associated
with increased plastic deformation. The
machining speed has a significant impact on the
formation mechanism of the recrystallization
layer, leading to a gradual transition from
a predominance of discontinuous dynamic
recrystallization (dDRX) to a predominance of
continuous dynamic recrystallization (cDRX)
as grinding speed increases. Tran T.H. et al.
[6] performed a study aimed at identifying
the optimal dressing parameters necessary to
achieve the minimal flatness tolerance during
the grinding of SKDI1 steel with a HaiDuong
grinding wheel. This paper investigates the
effects of six input parameters on flatness
tolerance. The parameters include feed rate
(S), depth of rough dressing cut (a), rough
dressing times (n), depth of finish dressing cut
(a,), finish dressing times (n,), and non-feeding
dressing (n_ ).

Tran T.H. et al. [7] performed a
study to determine the optimal exchanged
grinding wheel diameter aimed at minimizing
grinding costs in the surface grinding process
for stainless steel. The relationship between
grinding cost and the optimal exchanged
grinding wheel diameter has been analyzed
and is presented in mathematical formulas. The
optimal exchanged grinding wheel diameter
has been established as a function of various
grinding parameters. These parameters include
the initial grinding wheel diameter, total
dressing depth, radial grinding wheel wear
per dress, wheel life, machine tool hour, and
grinding wheel cost, all aimed at achieving
minimal grinding costs. Nguyen T.T. et al. [8]
conducted an investigation into the impact of
dressing regime parameters on the roundness
tolerance during the external grinding process

of SKD11 steel. This study evaluated the impact
of various factors on roundness tolerance,
including rough dressing depth, dressing feed
rate, fine dressing depth, the number of rough
dressing cycles, the number of fine dressing
cycles, and the number of non-feeding dressing
cycles. The results indicate the following
optimized dressing parameters: fine dressing
times (n) set at 3, none-feeding dressing times
(n)) at 3, fine dressing depth (a,) established at
0.01 mm, rough dressing times (n ) at 3, rough
dressing depth (a) at 0.03 mm, and dressing
feed rate (S,) at 1.0 m/min. Tran T.H. et al. [9]
performed a study to determine the optimal
dressing conditions for grinding SKDI11 tool
steel utilizing the Hai Duong grinding wheel.
This study examines the impact of six input
parameters: feed rate, depth of rough dressing
cut, number of rough dressing cycles, depth of
finish dressing cut, number of finish dressing
cycles, and non-feeding dressing.

Yueming Liu et al. [10] utilized
kinematic simulations to predict the surface
roughness levels resulting from the grinding
process. The research analyzed three specific
geometries of abrasive grains: spherical,
truncated conical, and conical shapes, alongside
a model for single-point diamond dressing. The
proposed surface roughness model underwent
empirical verification, revealing a discrepancy
ranging from 7 to 11 percent. L.M. Kozuro
et al. [11] introduced a dressing method for
external grinding capable of achieving a surface
roughness of Ra=0.32-1.25 (um). The procedure
consists of a longitudinal feed rate set at 0.4 m/
min, executed over four passes of dressing with
a dressing depth of 0.03 mm, followed by four
runs of non-feeding dressing. Trieu Q.H. et al.
[12] provided the findings of a multi-criteria
decision-making (MCDM) analysis focused
on CBN grinding of cylindrical components
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using CNC milling machines. In this work,
three MCDM methods were applied: TOPSIS
(Technique for Order of Preference by Similarity
to Ideal Solution), MAIRCA (Multi-Attributive
Ideal-Real Comparative Analysis), and EAMR
(Evaluation by an Area-based Method of
Ranking). Additionally, the MEREC (Method
based on the Removal Effects of Criteria) and
Entropy methods were employed to ascertain the
weights of the criteria. Additionally, four input
factors were examined: the depth of dressing
cut, spindle speed, feed rate, and wheel diameter.
Two criteria were selected as the response
outputs: surface roughness (SR) and material
removal speed (MRS). The analysis indicates
that the optimal alternative has been identified to
ensure both the minimum SR and the maximum
MRS are achieved. D.T. et al. [13] conducted an
investigation into the effects of various surface
grinding parameters. These parameters included
dressing parameters, grinding wheel velocity,
workpiece velocity, and depth of cut, all of which
were analyzed in relation to surface roughness.
The study theoretically highlighted the impact
of dressing parameters on surface roughness.
An experiment was designed and conducted
to assess the effects of the dressing parameters
on surface roughness. The measured surface
roughness from the experiment aligns with the
calculated values.

The findings of an MCDM analysis
of the internal grinding processes for SKD11
steel are presented in this paper. Three goals
including minimal SR, minimum MRR, and
maximum Lw were examined. The MCDM
issue was solved using the TOPSIS method,
and the criteria weights were determined
using the MEREC method. The study's
findings determined the best dressing mode for
simultaneously maximizing MRR, maximizing
Lw, and minimizing SR.

2. METHODOLOGY
2.1. TOPSIS method

This study employed the TOPSIS
method to tackle the MCDM problem. Adhere
to the subsequent steps [14] to implement this

method:

+) Build the decision-making matrix

by:
Xy1 Ein
X, X,
21 2
X= - - N ( 1 )
xr‘nn xmn

In which, x_is the value of criterion n
in variant m.

+) Calculate the normalized values kij
by: .
k. = —— (2)

1]
[ym 2z
,,JEL:*_J'LLJ

+) Find the weighted normalized
decision matrix by:

€)

In which, w; is the weight of the jh
criterion.

+) Compute the best alternative A" and
the worsts alternative A by:

At =111, 0, L)

]
1P P R

WithL* andli are the best and worst
values of the j criterion (j =1, 2, ..., n).

(4)

A= )
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+) Determine the better options D," and
worse options D;” by:

D = Zpma(ly - § ©
Dy = \]Z]'n=1(lij N lj_)2 7)

Wherei=1,2,...,m

+) Determine the values R, of each

option by: _ )
Di
Ri D )
Dj +Dj

Inwhich,i=1,2,...,m;0<R. <1

+) Rank the alternative’s order by
maximizing R.

2.2. MEREC method

The following steps can be employed to
perform the MEREC method [15].

+) Create the first decision-making matrix:

X111 """ Xqn
X= | mf )
Kmn an

Where m and n are the number of
options and criteria.

+) Determine the value of the normalized
matrix by:

- For MRR and Lw objectives:

min;;
hij = 4 (10)
K..
11
- For SR objective:

K..
h; = —— (11)
] maXXi]'
+) Calculate the effectiveness of the
options S by:

=1In[1 + (23[n(hy)])] (12)

+) Calculate the efficiency of the i®
option Sij' by:

Sy = Ln |1+ (2 Bygelin(hy)] )| 03

+) Find the removal effect of the j®
criterion E:

Ej = XilSj; — il (14)
+) Compute the weight of criteria by:

w, = —L (15)

J ZrEx
3. EXPERIMENTAL WORK

An experiment was conducted in
this work to determine the input data for the
MCDM problem. The experiment was designed
utilizing the Taguchi method with an L16 (4*
+ 22) configuration. Table 1 displays the input
parameters along with their corresponding
levels. Figure 1 depicts the configuration of the
experimental appa-ratus, including the specified
equipment: A MACHT-701 grinding machine
(Japan) is utilized for processing SKDI11 tool
steel workpieces with dimensions of @25 x(36
x 22 mm and a hardness rating of 58-60 HRC.
The grinding wheels employed are 19A 120L
8 ASI T S 1A (Japan), measuring 23x25x8
mm. A Mitutoyo SV-3100 surface roughness
tester is used for quality assessment, alongside
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a diamond dresser DKB3E002110 and Caltex
Aquatex 3180 oil for lubrication purposes.

Mozzle

Workpiece Grinding Wheel

Fig.1. Setup of experiment

The procedure for the experiment
was executed as outlined below: The SR of
each sample was evaluated utilizing surface

roughness measurement equipment. Each
sample was ground until the SR exceeded 0.4
(um) to ascertain Lw and MRR. The duration
of processing for each sample was recorded
throughout the experiment to determine Lw.
The diameter of each sample was measured
prior to and following each run to determine
the MRR by:

T(dﬁbi —ﬂﬁai) Ipi
4-Twi

MRR; = (16)

In which, dpbi and dpai are the inner
diameter of workpiece i before and after
grind-ing (mm); 1 ; is the length of workpiece i
(mm); Lw, is the wheel life (min.).

Table 2 describer the experimental plan
and the output results (SR, MRR and Lw).

Table 1. Input dressing parameters

Levels
No. Input factors Code Unit

1 2 3 4
1 | Coarse dressing depth a mm 0.03 0.04 - -
2 | Coarse dressing times n times 1 2 3 4
3 Fine dressing depth a mm 0.005 0.01 0.015 0.02
4 Fine dressing times n, times 0 1 2 3
5 | Non-feeding dressing n, times 0 1 2 3
6 Dressing feed rate S, m/min 1 1.5 - -
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Table 2. Experimental plan and output results

No. a n | n | n a S, Ra (um) MRR (mm?/s) Lw (min.)

1 0.005 | 0 | O 1| 0.03 1 0.365 0.919 11.267

2 0.005 | 1 1|2 0.03 1.5 0.214 1.041 12.733

3 0.005 | 2 | 2 | 3| 0.04 1 0.195 1.122 12.697

4 0.005 | 3 | 3 |4 | 0.04 1.5 0.242 1.111 11.423

5 0.01 01 ]3] 0.04 1.5 0.185 1.246 11.803

6 0.01 1 10| 4 004 1 0.248 1.267 12.430

7 0.01 2 13 17 0.03 1.5 0.252 1.178 11.147

8 0.01 3021|2003 1 0.217 1.225 12.077

9 0015 | 0 |2 4| 0.03 1.5 0.306 1.488 12.547

10 | 0015 1 |3 | 3 | 003 1 0.324 1.372 12.077

11 | 0015 | 2 | 0| 2| 004 1.5 0.341 1.271 12.027

12 | 0.015 | 3 1 1 | 0.04 1 0.354 1.199 12.503

13 0.02 03] 2] 0.04 1 0.318 1.227 12.177

14 0.02 1 2] 1] 0.04 1.5 0.313 1.265 10.620

15 0.02 2 11 47003 1 0.326 1.125 13.153

16 0.02 3001|3003 1.5 0.363 1.190 12.230

4. FINDING BEST DRESSING PARAMETERS
Table 3. Calculated results and ranking of options by TOPSIS method
No. K, L, Si+ Si- Ci* Rank
Ra MRR Tw Ra MRR Tw
1 0.3133 | 0.1899 | 0.2333 | 0.1277 | 0.0768 | 0.0439 | 0.0793 0 0.030797 16
2 0.1833 | 0.2153 | 0.2636 | 0.0747 | 0.0870 | 0.0496 | 0.0387 0 0.585364 5
3 0.1671 | 0.2318 | 0.2629 | 0.0681 | 0.0937 | 0.0495 | 0.0308 0 0.669474 3
4 0.2074 | 0.2297 | 0.2365 | 0.0845 | 0.0928 | 0.0445 | 0.0378 0 0.549931 8
5 0.1587 | 0.2575 | 0.2444 | 0.0647 | 0.1041 | 0.0460 | 0.0209 0 0.767265 1
6 0.2125 | 0.2618 | 0.2574 | 0.0866 | 0.1058 | 0.0484 | 0.0288 0 0.638269 4
7 0.2162 | 0.2436 | 0.2308 | 0.0881 | 0.0984 | 0.0434 | 0.0358 0 0.558182 6
8 0.1859 | 0.2532 | 0.2501 | 0.0758 | 0.1024 | 0.0471 | 0.0249 0 0.699912 2
9 0.2629 | 0.3076 | 0.2598 | 0.1072 | 0.1243 | 0.0489 | 0.0425 0 0.551822 7
10 0.2779 | 0.2837 | 0.2501 | 0.1133 | 0.1147 | 0.0471 | 0.0497 0 0.45185 9
11 0.2922 | 0.2627 | 0.2490 | 0.1191 | 0.1062 | 0.0469 | 0.0575 0 0.351317 12
12 0.3038 | 0.2478 | 0.2589 | 0.1238 | 0.1002 | 0.0487 | 0.0639 0 0.27983 14
13 0.2727 | 0.2537 | 0.2521 | 0.1112 | 0.1025 | 0.0474 | 0.0515 0 0.37771 11
14 0.2682 | 0.2614 | 0.2199 | 0.1093 | 0.1057 | 0.0414 | 0.0494 0 0.409812 10
15 0.2796 | 0.2325 | 0.2723 | 0.1140 | 0.0940 | 0.0512 | 0.0579 0 0.294389 13
16 0.3118 | 0.2460 | 0.2532 | 0.1271 | 0.0994 | 0.0476 | 0.0673 0 0.259059 15
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Upon completion of the experiment,
the SR, MRR, and Tw values will be utilized as
input variables for the MCDM problem. Section
2.2 outlines the MEREC approach utilized to
ascertain the weights for the criterion as detailed
below: The values h; underwent normalization
via the implementation of equations (10) and
(I11). The values of S, and Sij' were derived
from equations (12) and (13). The effects of
eliminating the criterion have been assessed
using Equation (14). The criterion weights were
determined through the application of Equation
(15), which specifies them clearly. The weights
allocated to SR, MRR, and Lw are 0.4076,
0.4042, and 0.1882, respectively, as established
through calculations. Section 2.1 provides
detailed instructions for the correct application
of the TOPSIS technique to address the MCDM
problem. The values of k; are normalized as
per Equation (2), and the weighted values of 1ij
are normalized according to Equation (3). The
equations (4) and (5) provide the values for A+
and A— for SR and Lw, respectively. The values
for A+ are 0.0440 for SR and 0.02927 for Lw.
For A-, the corresponding values are 0.1035
for SR and 0.1460 for Lw. Formulas (6) and
(7) were utilized to compute the D+ and D--
values. Equation (8) was utilized to calculate
the ratio R.. Table 3 presents the outcomes of
the parameter computation and option ranking
conducted through the TOSIS methodology.
From the table it was found that option 5 is the
best choice, exhibiting the highest Q, value (C.*
=0.77727).

According to the analysis and Table 2,
the best input parameters for simultaneously
achieving the minimum SR, maximum MRR,
and maximum Lw are as follows: a = 0.04
(mm); n_= 3 (times); a, = 0.01 (mm); n, = 0
(times); n, = 1 (times); and S, = 1.5 (m/min.).

5. CONCLUSIONS

This paper presents the results of a
MCDM analysisaimedatidentifyingthe optimal
input parameters for the internal grinding
process of cylindrical components made from
SKDI11 tool steel. This study examines three
objectives: minimizing SR, maximizing MRR,
and maximizing Lw. Additionally, six input
parameters were analyzed: a, n, a, n, n,
and S The experiment utilized the Taguchi
method, specifical-ly implementing an L16 (4*
+ 22) design. The MCDM problem has been
resolved, and the optimal input parameters
have been identified. The findings of the study
indicate that the optimal input parameters for
concurrently achieving the lowest surface
roughness (SR), maximum material removal
rate (MRR), and maximum tool wear (Tw)
are as follows: a = 0.04 mm; n_= 3 times; a, =
0.01 mm; n, = 0 times; n, = 1 times; and S, =
1.5 m/min. The TOPSIS approach effectively
addresses MCDM issues within the internal
grinding process.
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NGHIEN ClrU NG DUNG WAAM TRONG CHE TAO MAU KIEM
TRA DO BEN UON

RESEARCH ON WAAM APPLICATION IN MANUFACTURING SAMPLES FOR
FLEXURAL DURABILITY TESTING

Lé Anh Vii*, Vii Pinh Thing, Nguyén Ngoc Duy, Nguyén Vé Thanh Cong, Lé Ba Tan
Trudng Pai hoc Su pham K thuat Thanh phd HS Chi Minh (HCMUTE)

TOM TAT

Bai bdo “Nghién ciru g dung WAAM trong ché tao mau kiém tra do bén uon” la mot
trong nhitng hudng nghién ciru drge nhiéu nguwoi quan tam. WAAM la mét phicong phdp san xudt
gia céng ddac biet, trong a6 vat liéu kim logi dwoc ndau chay tir mot soi ddy va diege ché tao Zo"p trén
lO’p dé tao ra cdc chi tiét phirc tap. Viec ap dung WAAM trong ché tao mau kiém tra dg bén uén cé
thé mang lai nhiéu lgi ich. Cdc mau kiém tra do ben uén dwoc tao ra bang phwong phdp ndy coé thé
dwoc tiy chinh dé dang dé phit hop véi cac yéu cau cu thé cia g dung. Ngoai ra, WAAM ciing
cho phép san xudt cdc mau kiém tra cé kich thuée 16m va hinh dang phirc tap ma khéng can dén
nhiéu giai doan gia céng bé sung. Trong qud trinh nghién civu nay, cdc van dé nhw tinh chinh xdc
ciia mau, ddc tinh co hoc cia vt lidu sir dung trong WAAM, va quy trinh san xudt mau kiém tra
phit hop sé dwoc xem xét kj ludng. Pong thoi, viéc ddnh gid va so sanh cdc mau kiém tra dwoc san
xudt bang WAAM véi cac phwong phép ché tao truyén thong khdc ciing la mét phan quan trong ciia
nghién curu nay.

Tir khéa: WAAM (Wire Arc Additive Manufacturing); In 3D kim loai; Mau kiém tra d bén
uén; Ché tao kim loai gia cong; Kiém tra do bén vit liéu kim logi.

ABSTRACT

The topic “Research and application of WAAM in manufacturing bending strength test
samples” is a very interesting topic. WAAM is a special machining manufacturing method in which
metal material is melted from a wire and fabricated layer upon layer to create complex parts.
Applying WAAM in the fabrication of flexural test specimens can bring many benefits. Flexural test
specimens produced using this method can be easily customized to suit the specific requirements of
the application. In addition, WAAM also allows the production of large-sized and complex-shaped
test samples without the need for many additional machining stages. During this research, issues
such as the accuracy of the sample, the mechanical properties of the materials used in WAAM, and
the appropriate production process of test samples will be carefully considered. At the same time,
evaluating and comparing test samples produced using WAAM with other traditional fabrication
methods is also an important part of this study.

Keywords: WAAM (Wire Arc Additive Manufacturing); Metal 3D printing, Flexural
strength test sample; Machined metal fabrication; Metal material strength testing.
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1. GIOI THIEU
1.1. Téng quan

- Trong nudce: Cong ngh¢ WAAM (Wire
and Arc Additive Manufacturing) 1a cong ngh¢
san xut boi dép, sir dung cac day kim loai lam
nguyén liéu va ning lugng cung cap tir vo han
plasma hodc hd quang dé tao hinh san pham
theo 16p. O Viét Nam, cong nghé nay con kha
moi mé [1].

» Mot sd cong trinh nghién ctiru vé WAAM &
Viét Nam:

Nghién ctru ché tao phoi thép cacbon
bang cong nghé WAAM ctia nhom tac gia Tran
Hoai Nam (Truong Pai hoc Cong nghiép TP.
Hb Chi Minh, 2018).

Nghién ctru sir dung cong nghé¢ WAAM
dé tao hinh kim loai ctia Vién K¥ thuat Nhiét
doi, Pai hoc Bach khoa Ha Noi (2019).

» Mot sb dé tai nghién ciru ing dung WAAM
trong gia cong khuén mau cua céac truong dai
hoc va vién nghién ctru.

Nhin chung, cac cong trinh nghién ctru
vé WAAM ¢ Viét Nam con kha han che, chu
yeu mdi dung lai ¢ giai doan thur nghiém ban
dau.

- Ngoai nudc: Cong nghé¢ WAAM ra
doi tir nhitng ndm 90 cua thé ky 20 tai Pai hoc
Cranfield, Anh va duoc nghién ciru phat trién
manh mé€ tir do.

» Cac cong trinh nghién ctru chinh vé WAAM:
Nhoém nghién ctru cua GS. Stewart Williams tai
Pai hoc Cranfield tap trung vao cac khia canh
cong nghé cdt 161 cia WAAM. Nhém cua GS.

R. Kovacevic tai Pai hoc SMU, My nghién ctiru
vé co ché lang dong kim loai trong WAAM.

Nghién ciru cia TNO, Ha Lan vé ung
dung WAAM trong san xuat cac chi tiét 0 to.

Cac nhom nghién ctru khéac tai Anh,
Puc, Uc, Nhat Ban, Trung Qudc, An Do... [2].

» Mot s6 ung dung chinh cia WAAM:
+ Ché tao cac chi tiét o to, may bay;

+ Gia cong cac chi tiét cong nghiép 16n;
+ Ché tao khudn mau, cong cu;

+ San xuat nhanh chong cac chi tiét gia cong
hoan chinh.

» Cac vat liéu thuong dung trong WAAM:
Thép khong gi, hop kim nhom, hop kim titan,
hop kim niken...

» Cac huong nghién ctru chinh:

+ Tbi wu hoa thong s qué trinh;

+ Cai thién tinh chit co hoc cta san phém;

+ Mo phong va kiém soat qua trinh;

+ Tu dong héa va san xuat thong minh [3].
Nhin chung, cong ngh¢ WAAM da

dugc nghién ctru va tmg dung rdng rai trén thé

gidi, tao ra nhicu gia tri va tiém nang 16n cho

san xuat. Pay chac chan l1a huéng nghién ctru

quan trong va can duoc cha trong phat trién &
Viét Nam trong thoi gian toi [4].

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
IO TAP CHI CO KHI VIET NAM, S6 323, thang 12 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

1.2. Co s 1y thuyét

« Pé tai s&: Xac dinh yéu cau k¥ thuat cia mau
kiém tra 6 bén udn: kich thudc, hinh dang, vat
liéu, cac tinh chit co hoc can dat (do bén udn,
do cung,...), sau do6 thiét ké moé hinh CAD 3D
ciia mau kiém tra theo tiéu chuan.

e Vit liéu: Kim loai phé bién trong in 3D
WAAM la thép hoac sat.

* M6 ta hinh dang ban dau mau: Mau dé han
gdém 24 long dén sat day 5mm c6 cac dudong
kinh khac nhau nho dan vao giita phoi nhu
Hinh 1b, long dén duoc gia cong theo phuong
phap cit laser. O gitra cac long dén 1a 16 ©6.3
dé két ndi tat ca cac long dén béng mot truc ren
dai (Hinh 1a).

T T T e N ]
LI o e e e
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T T @152
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og3 1 ]
614.2-///
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Hinh 1b. M6 hinh mdu va hinh anh thyc té sau khi
ché tqo.

2. QUY TRINH GIA CONG

« Chuan bi thiét ké: Xac dinh yéu cau ciia miu
kiém tra d6 bén udn va tao thiét ké cho mau
nay, dam bao rang thiét ké phu hop véi yéu cau
k¥ thuat va tiéu chuan.

« Chuén bi vt liéu: Chon vat liéu phu hop cho
mau kiém tra d6 bén ubn. Diéu nay co thé bao
g6m kim loai hodc hop kim ¢6 tinh ning co hoc
pht hop véi ing dung cu thé (O day, vat liu ta
chon 1a sat).

« Chuén bi bé mat: Lam sach bé mat vat liéu dé
loai bo bét ky chat ban, ddu mé& hoic bat ky tap
chat nao khac c6 thé anh huéng dén qua trinh
han.

* Gia cong WAAM: Su dung phuong phap han
(WAAM) @ tao ra mau kiém tra do bén udn.
Trong qua trinh nay, may han duoc st dung dé
dinh hinh va han 16p kim loai hodc hgp kim 1én
nhau dé tao ra mau cudi cing.

« Kiém tra chat luong: Sau khi hoan thanh qua
trinh han, thuc hién kiém tra chét luong dé dam
bao rang mau da dwoc san xuit dung cach va
dap g cac yéu cau k¥ thuat.

3. MO HINH CHE TAO MAU

3.1. M6 hinh may ché tao miu

« Thong s6 may:

- Hanh trinh truc: x:y:z = 300:260:250 (mm);

- Cong suét tiéu thu max: 1.5KW;

- Téc @6 di chuyén cac truc: Max 2500mm/p;

- B6 chinh xac 1ap lai: <0.03mm.
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4. KET QUA THU'C NGHIEM

4.1. Miu vat

Hinh 3. Mau trude khi ché tao

Hinh 2. Mdy han MIG 4 truc « Thong s ché tao:

Bdng 1. Bang thong sé trong qud trinh han

STT | Offset A \% D
(A) (mm) (mm) (mm/phit) (mm)

1 120 2 Thang 300 17

2 120 2 Thing 425 17

3 120 2 Thing 550 17

TS A

Hinh 4. Mdu vat sau khi dwoc han (chwa qua gia cong tién).
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5. KET LUAN

Nghién ctru nay gitp hiéu rd hon
qué trinh va co ché ling dong kim loai trong
WAAM. Xac dinh dugc cac thong sd qua trinh
ché tao phi hop cho timg loai vat liéu, danh gia
duoc chat lugng va do chinh xac cia san phém
WAAM s0 v6i yéu cau thiét ké va cung cip quy
trinh cong ngh¢, tao tién dé cho viéc ung dung
WAAM trong san xuét.

(*) Pong gop cua tac gia:

- Hinh thanh y tuong va muc tiéu nghién
cuu: Lé Ba Tan;

- Thyc hi¢n nghién ctru, thu thap dur
lidu, phan tich dit liéu, viét va chinh sira bai
bdo: L& Anh Vii*, Vii Pinh Thing, Nguyén
Ngoc Duy va Nguyén V& Thanh Cong.

Loi cam on:

Nhoém nghién clru xin cam on Trudng
Dai hoc Su pham K¥ thuat Thanh phé Ho Chi
Minh d3 tai trg kinh phi cling nhu hd trg trong
qua trinh nhém thuc hién nghién ctru nay. Bai
b4o nay 1 san phdm cta dé tai NCKH véi ma
s6: SV2024-252.4

Ngay nhan bai: 15/5/2024
Ngay phan bién: 03/6/2024
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LILAMA 10 khiing dinh ning lwc va uy tin trong thi cong va
lip dit cac du 4an ha ting niing luwong trong diém

dy 4n thuy dién trong diém qudc gia — Cong ty Co phan LILAMA 10 (LILAMA 10) da thé

hién 1 niang luc vuot troi trong linh vuc lip may thiy dién. V&i tinh than trach nhiém cao,
d6i ngii k¥ su va cong nhan cia LILAMA 10 da khong ngimg nd luc, phéi hop chit ch& cing chu
dau tu va cac nha thau lién quan, dé hoan thanh lip dit va chay thir hai t6 may v6i d chinh xac k¥
thuat cao, dam béo tién do khit khe cua dy an.

l a don vi thi cong chi chét trong du 4n Nha may Thuy dién Ialy Mé rong — mot trong nhitng

Dy an Nha may Thuy dién Ialy Mo rong 1a du an trong diém qudc gia co vén dau tu gan
6.400 ty dong Vi quy mo 2 to may, téng cong suat 360MW, duoc Thu tuéng Chinh pha phé duyét
chu treong dau tu tai Quyét dinh s6 38/TTg-CN ngay 10/01/2018.

Trong vai tro 1a don vi thi cong chinh, LILAMA 10 da ddm nhan va hoan thanh Xuét sic cac
hang muc cong vi¢c quan trong, bao gom:

« Lap dit thiét bi co khi va thuy luc voi do chinh x4c cao, dam bao céc tiéu chuan k¥ thuat
nghiém ngdt cua du an.

« Gia cong va lap rap két cdu thép tai cong truong, vuot qua cac thach thie vé dia hinh va
diéu kién thoi tiét khic nghiét.

*Tich hop hé thng cong nghé hién dai, gop phan tdi wu hoa hiéu suat van hanh cua to may.

Du viée trién khai thi cong du 4n trong bdi canh vo van khé khan, doi ngii ki su va cong
nhan ctia LILAMA 10 d3 lam viéc khong ngimg nghi dé dua du 4n vuot cac mdc tién do. Cong ty
t6 chtrc 1am viée 3 ca trong ngay, ca thir Bay, Chu nhat va ngay 1&; dong thoi phdi hop véi chu dau
tu va cac nha thau lién quan, ddm bdo an toan lao dong tuyét dbi, chat lugng va tién do trong sudt
qua trinh thi cong.

Cung v6i nhiéu giai phéap thi cong sang tao, trong do, ndi bat 1a phuong an t6 hop dong
thoi Rotor T6 may 1 va To may 2, ngay 26 thang 11 nam 2024, to may s6 1 da chinh thirc hoa dién
thanh cong vao ludi dién qudc gia, danh diu mot cot mbc quan trong tai Dy an Nha méay Thay dién
Ialy mé rong. Pay khong chi 1a két qua ctia sy nd luc vugt bic ma con 1a minh ching cho ning luc
chuyén mén cao ciia LILAMA 10 trong viéc trién khai cac du 4n cong nghé phirc tap. Thanh cong
nay 14 tién dé quan trong dé trién khai cac giai doan tiép theo cua du an, dic biét 1a day nhanh tién
d6 phat dién T6 may 2, hudng téi muc tiéu dua toan b nha may vao van hanh dung ké hoach.

Téi ngay 13 thang 12 nim 2024, vao lic 20 gio 28 phat, LILAMA 10 tiép tuc ghi déu an
trong nganh xay dung va lip may khi gop phan quan trong vao viéc hoa ludi dién thanh cong té may
s6 2 cia Nha may Thily dién Ialy M6 rong, vuot tién do 18 ngay va rat ngan tién d6 khoang 3 thang
so vO1 thong thuong.
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Lanh dao LILAMA 10 cung can bg, cong nhan vién Cong ty chup anh luu niém cung voi lanh dao EVN,
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Lanh dao chi nhanh Gia Lai thuoc Cong ty co phdn LILAMA 10 cung ky su, ky thuadt vién tai dw an chup

anh trede khoanh khdc Té mdy 2 hoa ludi dién thanh cong. &
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Viéc hoa ludi dién thanh cong ca hai t6 may Thuy dién Ialy Mo rong la mot bude tién 16n,
danh dau sy hoan thién ctia mot cong trlnh 16n, gép phan cung cp thém ngudn ning luong tai tao
6n dinh va bén vimng cho h¢ thong dién qudc gia. Cong trinh khi di vao hoat dong s€ tang kha nang
phat dién cho hé théng dién qudc gia, dic biét 1a trong cac gio cao diém; gop phan ting cudng van
hanh kinh té ctia toan hé thong; tan dung t6i vu kha ning ctia ngudn nudc, tang thém san lugng phat
dién trung binh nim khoang 233 triéu kWh/ndm. Cong trinh ciing gop phan glam phat thai CO,;
glam b6t cuong do, thoi gian 1am viée cua cac to may hién hitu, qua d6 kéo dai tudi tho cua thiét b1
tiét kiém chi phi bao dudng, sira chira.

DPay cling 1a minh ching rd nét cho nang lyc vuot trdi cia LILAMA 10 trong linh vuc lép
may thuy dién. LILAMA 10 khéng chi hoan thanh xuét sic cac nhiém vu phirc tap ma con ludn giit
vitng cam két vé “An toan - Chat luong Tién d6” trong moi cong trinh. Su phdi hop hiéu qua va
g dung nhitng cong nghé tién tién da giup LILAMA 10 tiép tuc khang dinh vi thé hang dau trong
nganh lap may tai Viét Nam.

Chii tich Hgi dong quan tri LILAMA 10 - éng Pdng Van Long (bén trdi) nhén hoa, 1oi chiic mimg va cdm
on tir Pho Tong giam doc EVN - 6ng Pham Hong Phwong tai dy an.

Thanh cong tai Dy &n Nha may Thuy dién laly M6 rong 1a niém vinh dy, tu hao cia LILAMA
10 va Ia nguon dong luc to 16n dé Cong ty tiép tuc tham gia vao cac du an trong diém quoc gia, gop
phan nang cao vi th¢ nganh Lap may Viét Nam trén truong quoc te.
PV
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