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

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

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

Tap chi Co khi Viét Nam c6 nhi¢ém vu tuyén truyén, pho blen chu truong chinh sach cua Dang, phap luat ctia Nha nuéce va
dinh huéng phat trién, hoat dong cua nganh Co khi Viét Nam; cong bb cong trinh khoa hoc, két qua nghién ciru va chuyén giao cong
nghe chuyén dé khoa hoc va cong ngh¢ c6 ham lu'orng khoa hoc va gié trj thyc tién cao ctia nha quan ly-khoa hoc- chuyen gla giang
vién, nghién ctru sinh, hoc vién cao hoc, ... trong nganh Co khi va lién quan dén linh vuc Co khi. Ngoai ra, Tap chi ciing con 12 noi
cong bo nhirng phat minh, sang ché, két qua, thanh tich, dién hinh tién tién trong hoat déng nghién ctru khoa hoc, quan ly, dao tao va
san xuat, kinh doanh linh vuc Co khi ¢ trong va ngoai nudc téi dong dao ban doc.

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

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

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

3.1. Yéu cu chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phai 1a két qua nghién ctru gdc;
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 gid, dong tac gia (kém theo ghl chu vé chire danh khoa hoc, hoc ham, hoc vi, tén co quan cong tac, emall)

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

4. bat van de.

5. Vat liéu va phuong phap nghién ctru.

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

7. Két luan.

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

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

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

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

Chi co nhu’ng tai liéu duoc trich dan thyg sy trong noi dung bai Vlet méi dwa vao phan tai lidu tham khdo. Tai liéu tham
khao dugc sap xép theo thu tur trich dan (tai liéu tiéng nudc ngoai dugc sap xep theo ho cua tac gla tai liéu tleng Viét sap xep theo
tén tac gia) va theo trinh tu: tén tac gia, nam xuat ban trong ngodc don (.. ), tén sach, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bdo, tén tap chi, tap, s0 (d6i voi bai bao), trang dau va trang cudi cua tai lidu. DPbi voi nhu’ng tai liéu khong co tac g1a thi
xép theo chir cai cua tir dAu tién ctia co quan ban hanh tai liéy. Trong ban thao, & nhung noi dung tac gid da tham khao hodc str dung
két qua nghién ciru tir cac tai lidu khoa hoc khac, can danh dau bang so (dat trong ddu...]) - 1 sb tht ty cia tai liéu xép trong danh
muc c4c tai liéu tham khao. Tai liéu tham khao can ghi theo ngdn ngir gbc, khong phién am, khong dich.

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

3.4. Phén bién: Sau khi nhan bai viét giri ding dang v6i Thé thirc quy dinh ciia Tap chi Co khi Viét Nam, Hoi dong Bién tap s& gui
bai viet cho cac phan bién.
Nhu'ng bai viét dugc chap nhén déng, cac tac gia s€ nhén duoc thu phan hdi cua Hoi ddng Bién tap vai thoi gian stra chira

dugc yéu cdu tiy theo chat lucng clia bai viét. Ban stra chita lan cudi cua tac gia s€ dugc coi 1a ban goc.
Bén thao co thé nop truc tiép hodc guri qua E-mail cta Tap chi.

Quy tac gia mudn biét thém thong tin, xin vui 1ong lién hé véi TOA SOAN TAP CHI CO KHI VIET NAM

Dia chi: S6 4 Pham Vian ang (trong Vién Nghién ctru Co khi), Mai Dich, Cau Giéy, Ha Noi
Dién thoai: (024) 37 920 650 - 0904 177 637 / 0982 254 465
Email: Tcckvn.bbkh@gmail.com * Website: cokhivietham.vn / tapchicokhi.com.vn
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UU - TRAO DO

PNG DUNG CAC PHAN MEM CAD/CAE DE TiNH TOAN THIET KE
HE THONG VI SAI O TO

APPLICATION OF CAD/CAE SOFTWARE TO DESIGN AN AUTOMOTIVE
DIFFERENTIAL

Nguyén Pham Minh Tién, Nguyén Luwu Thanh Nhin, Bui Duy Nhut, Té6 Nghia Nhén,
Lé& Hoang Linh, Nguyén Hiru Loc
Khoa Co khi, Truong Pai hoc Bach khoa,
Pai hoc Qudc gia Thanh phé H6 Chi Minh (PHQG-HCM)

TOM TAT

Trong néi dung bai bdo nay, trinh bay cdc nghién ciu vé iing dung phan mém Autodesk
Inventor dé tinh todn cdc chi tiét mdy dién hinh trong cum vi sai xe 6 t6. Két qua nghién ciru la cdc
bang théng so tinh todn dwge va mé hinh héa 3D cdc chi tiét may. Tir cac két qud tinh todn cé thé
chon dwoc hé sé an toan, chon vit liéu thich hop va danh gia kha nang cua phdn mém Autodesk
Inventor trong tinh todn chi tiét may.

T khoa: Bé vi sai; Truyén luc chinh; Banh rdng cén xodn; Ung dung tin hoc trong thiét ké mdy.
ABSTRACT

In the content of this article, studies on the application of Autodesk Inventor software to
calculate typical machine parts in a car differential cluster are presented. The research results are
calculated parameter tables and 3D modeling of machine parts. From the calculation results, it is
possible to choose the factor of safety, select the appropriate materials and evaluate the ability of
Autodesk Inventor software in calculating machine details.

Keywords: Differential; Main transmission; Gear; Application of informatics in machine design.
1. GIOI THIEU mit dia hinh ma mdi mot loai vi sai s& c6 nhiing
cong dung khac nhau.
1.1. Giéi thiéu cac b vi sai — vi sai khoa
Ddi voi vi sai han ché trugt LSD 1a mot

Hién nay, c6 nhiéu loai vi sai khac nhau
duoc cac hang xe st dung nhu: vi sai khoa (lock
differential), vi sai han ché truot (LSD), vi sai
cam Ung md men xodn (torsen differential).
Tuy thudce vao nhu cau di chuyén ciing nhu bé
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co ciu han ché truot cho bo vi sai khi mot trong
cac banh xe bat dau trugt quay, nham muyc dich
tao ra mot luc ham tai ban truc giup phan bd
lyc truyén pht hop dén banh xe dan dong, ting
hiéu qua bam & hai banh xe gitp xe vuot qua



NGHIEN CUU - TRAO DOI

dia hinh xau va duy tri d 6n dinh cua xe. Khac
v6i bd vi sai md ¢ diém c6 thém maot hdp 10 xo
va mot bo ly hop.

Vi sai cam (mg md men xodn torsen
1a mot b vi sai han ché su truot dua trén tinh
chat ty khoa gitra truc vit va banh vit cu thé 1a
cua banh rang ban truc (banh vit) va banh rang
hanh tinh — truc vit. Murc d6 tu khoa phu thudc
vao goc nghiéng cua truc vit va banh vit.

Vi sai khoa dugc str dung nhiéu nhat do
két cdu don gian, it ton chi phi. Trong vi sai
khéa c6 co ciu goi 1a “khéa vi sai” dugc dicu
khién béng co khi hoac dién tur, cong dung cua
khoa vi sai 1a giup khoa co cdu lai trong truong
hop mot banh khong con kha nang bam dudong
va banh kia con bam tot.

1.2. Mot s6 nghién ctru da c6 vé cum vi sai

Dau tién 1a viéc nghién ciru mo phong
do rung va tiéng On cua bd vi sai trén phan
mém COMSOL MULTIPHYSICS [1]. Comsol
Multiphysics 1a mdt cong cyu mo phdéng truc
quan vuot trdi boi tinh tng dung manh mé cho
nhiéu linh vuc khoa hoc co ban va ky thuat
cong nghé. Bai bao da dua ra dugc nhitng kién
thirc co ban vé mé phong d6 rung va tiéng 6n
clia vi sai ciing nhu nhiing kién thirc 1y thuyét
co ban vé phan mém Comsol Multiphysics.

Hay mot bai bao nghién ciru khac c6 thé
ké dén d6 1a viéc khao sat su phan bd m6 men
trong cum Vi sai cau sau chu dong 6 to tai nhe
[2]. Trong bai b4do nay da phan tich anh hudng
clia ma sat dén sy phan bé moé men ra hai ban
truc 6 t0, phan tich cac ma sat trong b vi sai va
dua ra mo6 hinh tinh todn cac gia tri ma sat nay
trong vi sai ciu sau chii dong va tién hanh khao
sat ma sat trong vi sai v6i sy hd tro cuia phan
mém Ansys Workbench.

1.3. Phin mém thiét ké chi tiét may

Phan mém Autocad Mechanical: thu
vién chi tiét may da dang véi nhiéu tiéu chuan
khéac nhau (ISO, ANSI, DIN, JIS,..) giup tang
hiéu suét thiét ké, kha nang quan 1y ban v& 2D
chuyén nghiép véi nhiéu cong cu hd trg tiéu
chuan ban v& k¥ thuat pht hop cho cac nganh
lién quan dén co khi.

Phan mém Autodesk Inventor: 1a phan
mém tich hop nhiéu cong cy nhu mo hinh hoa,
mo phong lap rap, md phong dong hoc va dong
luc hoc, phan tich phﬁn tir hiru han va dac biét
13 ¢6 cong cu “Design” gitp tinh toan thiét ké
céc chi tiét may thong dung tir cac thong sd dau
vao va cho ra két qua truc quan.

Phan mém KISSsoft: 1a mot chuong
trinh tinh toan mo-dun dé thiét ké, tdi wu hoa
va xac minh cac bd phan cua may theo tiéu
chuin qubc té. Cac goi phan mém duoc tuy
chinh riéng cho nhiéu tng dung khac nhau dam
bao cac giai phap duoc thiét ké riéng va tich
hop véi tit ca cac phan mém CAD phd bién dé
hoan thién san pham. Bén canh d6, KISSsoft
con cung cap cac cong cu phan tich manh mé
dé kiém tra va san xuét banh rang.

Ngoai ra, con nhiéu phan mém CAD/
CAE khéc, chung t6i s€ sir dung cdc cong cu
ctia phan mém Autodesk Inventor dé tinh toan
truc dan dong tmyén Iuc chinh cia b vi sai
(truc I trén Hinh 1) va ANSYS tinh todn mo
phong.

2.COSOLY THUYET

2.1. Phin tich lyc tic dung 1én cic b truyén
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Hinh 1. So d6 luc cho truong hop xe chay trén
duong thang hodc khi kich hoat khoa vi sai (bén
trai) va truong hop xe ré hodc quay vong
(bén phdai)
2.2. Co sé tinh to4n cic bd truyén

a) Cac banh riang con

chia ngoai [3]:

§=———=>[5]

JSe2 +58.2

Cong thirc kiém nghiém truc theo do
bén tinh theo thuyét bén 4 [3]:

Oy =02+ 312 < [0]

Nhom sé str dung chiéc xe Ford Everest
2020 Sport (4WD) 1am thong s dit liéu dé tinh
toan v6i cac thong sé sau [5]:

Bdng 1. Théong sé xe Ford Everest 2020 Sport

(4WD)
Cong thtc xac dinh duong kinh vong Cong suét 132.4 kW
M6 men xo0én 470 Nm
Sb vong quay 1750 rpm
T T3 K Kich thuéc 16p xe 265/50 R20-8.5x20
el " 10,85.(1— 0,5.0,)2. Py U [o] 2 Hé din dong 4WD
Nhién li¢u str dung Diesel
) 2 aae .. Kich thudc xe (mm 4892x1860x1837
Cong thuc xac dinh chi€u dai con ngoai z I (pnm)
Tong khoi lugng xe 3100 kg

[3]:

R, = 475. u2+1.:l

Tl'KHB
0,85. (1 — Ype ) Wpe- u. [03]

b) Céc truc lip banh ring

Cong thire xac dinh so bd duong kinh
truc tai tiét di€n nguy hiém [3]:

Cong thirc kiém nghiém do bén moi
theo hé s6 an toan [3]:
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3. KET QUA TiNH TOAN
3.1. Két qua tinh toan banh ring
Gia sir xe dang chay ¢ van toc 1a 40

km/h. Ta s€ tinh dugc quang duong xe di duogc
trong 1s, chu vi banh xe, s06 vong quay:

g t—% 1_10000
= =361 9 (cm)
C=2.mR=2.m.20=40m(cm)
10000

Npanh xe = ﬁ = 8,84 TfS
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Vay ti s6 truyén cua cip banh ring con
dau vao sé la:
n, 1750
= = 3]3
Npinh xe  8,84.60

U =

Theo ti s6 truyén tiéu chuan dua trén tai
liéu [3] ta chonu = 3,15.

Hiéu suit ctiia bo truyén banh ring con
theo tai li¢u [3], ta chon 1a 0,96.

Ta s& tién hanh thiét ké bo truyén banh
rang con rang thang bang phan mém Autodesk
Inventor theo ISO 6336-1996, chon vat liéu
theo ISO la thép 14NiCrl8 véi giéi han moi
tiép xucla S, = 1330 MPa, gidi han moi udn
Stim = 740 MPa. Cép chinh Xac cua bd truyén
la 6. Thiét ké phai thoa man diéu kién hé s6 an
toan banh dan 1,2 < S, < 1,3, S, > 2vahé
s0 chiéu rong \{élnh rang 0,275 <y, <0,3. Cho
trude cac he so tai trong tinh K, = 1,2, K =
LI; K= 13K = L1

Yéu cau: Xac dinh mé dun rang, sb
rang, duong kinh vong chia ngoai, chidu rong
vanh rang b, van tde vong, lyc hudng tam, luc
doc truc.
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Hinh 2a. Nhdp gid tri cdc théng sé vao

STT Théng sb Két qui

Théng sb dau vao

1 Chonvitliéu cho ¢ 2 binhring 14NiCri8

1 Congsut 8173KW

3 Sivingquay 1750 vongphit

4  Momenxcdn 470 Nm

5 Tisbtuyénu 3.15
Diéu kién thiék 1& o ;

1 HE sbantoan theo d3 ben fiep xic bérh dn Sy 1233

2 HE s0 an foan theo 66 benuon S 289

3 HE so chieu réng varhring b, 02757
Két qua tinh toin

1 Chitudi conngi R, 148

2 Mo dmn m, 6 mm

3 Sorngz 15

4 $6 ring Z2 47

5 Pubmgkirhving chia noa binh dindss 90 mm

6  Duimg kirh vong chia trung binh birh dan d ms 282 mm

7 Dubng kirh vong chia noii banhbi din 4, 77.59 mm

8  Dubngkirhvongchia g binhbarhbi din dp: 24313 mm

9  Chifuréngvanhrang b 40mm

10 Chiéuréne vanhring b; 40 mm

1l Gocmitconchia binh dan_ 17.7 deg

12 Gécmitconchia binht din 723 deg

13 Vantic vong cia binhring 111

14 Lucphip tuyén 12232758 N

15  Lycvorg 11495032 N

16 Luc hrong tam bérh dan 127208 N

17 Luc doc truc banh din 3085.783N |

Hinh 2b. Két qua tinh banh ring

Nhén xét: Dya trén két qua tinh toan tir
phan mém, ta c6 thé thay duoc cac thong sé két
qua da phu hop véi yéu cau thiét ké. Diéu kién
vé hé s6 an toan banh dan 1,2 < S < 1,3 vahé
s0 chiéu rong vanh rang 0,275 <y, <0,3.

3.2. Két qua tinh toan truc

Thuc hién tinh toan truc trén phén mém
Inventor:

Shaft Comporent Generaton -
S5 Demgn Sy Calculston by Graphs =2
PFacement

F Mess, SAmn, Orestston

Cachon - e v R
Cylwadior 43 % 138
Cylenler 43 x 27
Cplwaier 45 x ¥
Clatier 55 x 98

Cylwaier 35 x 17

Joresin __________§

a) Nhdp thong 56 cde doan truc.

IU.QIHUU

CBERGE
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b) Nhdp cac gia tri luc va mé men tqi vi tri

noi truc.
Comeman Load .
Flndani Forre R Mot
Pares = ¥ el T T L
Foro X te 15693 T T
il P TEge
[ . 11T Togm -
[ B ] it
Lol Lol # ¥ ass 0000 g etprety o iy of et
Contrspus Load X w0006 b/mem ua=
I.-* 000
] = Cacel

d) Nhdp cac gia tri luyc tac dung va mo men tai vi
tri banh rang con.
Hinh 3.

s am

i 50

A i
I;. F. L2
Lo (o]
1eansm
L
k)
manirs
- ' - -
Longm: e

s x .. L5 4 .
g e

Hinh 4. Biéu do noi luc cua truc

Nhan xét: Theo két cau, ta s& sir dung
banh rang lién tryc.
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Hinh 5. Két cdu va vi tri dat luc trén truc
banh rang

3.3.Kiém tra g suit bing phan mém ANSYS

a) Ung sudt twong dirong

b) Bién dang cua truc banh rang.

¢) Hé s6 an toan
Hinh 6.

Nhan xét chung: T nhitng két qua
c6 duge vé ung suét, do bién dang, hé s6 an
toan, tudi tho. .. dugc kiém tra bang phan mém
Autodesk Inventor va ANSYS, ta c6 thé thay
rang cac két qua sau khi tinh toan theo cong
thirc 1an ding phan mém CAD déu cho cac gia
tri gan gidng nhau va nam trong pham vi cho
phép.

4. NHAN XET VA KET LUAN

Viée tng dung cac phin mém CAD/
CAE dé¢ tinh toan va thiét ké hé théng vi sai
6 t6 1a can thiét va hiéu qua trong nganh cong
nghiép 0 t6 hién nay, tuy nhién, can phai 4p dung
dung phuong phap dé dam bdo tinh chinh xéc,
chat luong va ning sudt ctua qua trinh thiét ké.
Qua bai bao nay, nhém nghién ctru da trinh bay
nhiing van dé tinh toan lién quan dén b vi sai
va cach sir dung phan mém Autodesk Inventor
dé tinh toan duya trén nhirng thong sb k¥ thuat da
biét. Két qua cua bai bao co thé dugc sir dung
dé nghién ctru lién quan dén st dung phan mém
CAD/CAE tinh toan céc chi tiét may.

Mot s6 vu diém cia viée st dung phén
mém CAD/CAE bao gom:

* Tang do chinh xac va dd tin cay cua
thiét ké hé thong vi sai.

« Giam thoi gian thiét ké va tinh toan.

« Tinh linh hoat va d& dang thay ddi thiét ké.

Tuy nhién, viéc st dung phﬁn mém
CAD/CAE ciing c6 mét sb han ché nhit dinh:

* Yéu cau k¥ ning chuyén mén va kién
thirc vé linh vuc thiét ké 6 t6 dé sir dung phan
mém hiéu qua.

« Can c6 phan mém va phan cing may
tinh phu hop dé dap Gmg yéu cau tinh toan va
thiét ké.
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MO HINH HOA MO PHONG VA NGHIEN ClPU THUC NGHIEM MAY
DAM LU RUNG TRONG THI CONG BE TONG BE MAT

MODELLING, SIMULATION AND EXPERIMENTAL RESEARCH OF A VIBRATORY
ROLLER CONCRETE SURFACE COMPACTION

Huynh Céng Lén, Lwong Van Téi
Khoa Co khi, Truong Pai hoc Bach Khoa, Pai hoc Quéc gia Thanh phé HO Chi Minh

TOM TAT

Dam bé tong bang rung la mét qud trinh rdt phire tap. Sw twong tac gitta cdc tinh chdt co ly
cua bé tong va cdc thong s6 dong lyc hoc cua lu rung tao nén mot hé dong luc hoc phi tuyén. Viec
dy dodn cdc ing xir ddng liec hoc ciia trong lu anh hieong 1én cdc 16p bé téng la rdt can thiét. N6
6 thé duwoc sir dung dé toi wu héa cdc théng sé lam viéc cia trong lan. Trong bai bdo nay, mé hinh
dan nhét-déo (VEP) dwge sir dung dé mé phong phdn vmg ciia xe lu rung trong qud trinh dam nén
bé mdt bé téng. Mé hinh VEP tinh dén cdc yéu t6 quan trong nhdt anh huong dén cac déc tinh déng
liee hoc ciia hé thong. Viéc so sanh két qua mé phong véi két qua thu thdp dwoc trong qud trinh thi
cong mat dwong bé téng chi ra rang mé hinh nay c6 thé ding lam co s6 1y thuyét dé thiee hién dam
nén mdt dwong bé tong hiéu qua. Két qua ciing gitip xdc dinh van toc, gia toc ciia lu rung ciing nhuw
moi quan hé giia lyc tdc dung va chuyén vi ciia cdc 16p bé tong.

Tw khoa: Concrete Compaction; Vibratory Roller, Viscoelastic, Roller drum,; Parameters
of Vibration Roller.

ABSTRACT

Concrete compaction by vibration is a complex process. The interaction between properties
of concrete and the dynamic parameters of the vibration roller creates a nonlinear dynamic system.
The prediction about the dynamic behaviors of the roller drum influencing on the concrete layers is
essential. It can be used to optimize the parameters of the roller drum. In this paper, a viscoelastic-
plastic (VEP) model is used to simulate the response of vibratory rollers during the compaction of
concrete surface. The VEP model takes into account the most important factors affecting the dynamic
characteristics of the system. The comparisons of the simulation results with those collected during
the construction of concrete pavement indicate that this model can serve as a theoretical basis for
the implementation of effecti ve concrete pavement compaction. The results also help in determining
velocity, acceleration of the vibratory roller, as well as the relationship between the acting force and
the displacement.

Keywords: Concrete Compaction, Vibratory Roller, Viscoelastic; Roller drum,; Parameters
of Vibration Roller.
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1. TONG QUAN

Céc dic trung co ban cia chat luong
duong 13 do bén, cuong do, do bang phang cia
bé mit, kha ning bam cta banh xe 6 to. Chi co
thé dap ung duoc cac thong sb can thiét néu
cong nghé dam bé tong duoc tuan thu nghiém
ngdt, tr viéc lya chon cac thanh phﬁn cua hon
hop bé tong dudong phu hop cho dén sy lya
chon ding thiét bj dam [1]. D6 1a cac loai xe
lu truyén thdng tinh va rung c6 trong tron, xe
lu banh 16p hoi, xe lu lién hop, xe lu v.v. [2].
Mic du trén thé giéi co rat nhiéu xe lu rung
c¢6 cong nghé ché tao rét tién tién nhung ciing
khong hoan toan dap tmg cac yéu cau cua thuc
té thi cong duong bo ¢ Viét Nam. Do do, viéc
nghién ctru thiét bi lu rung phu hop véi cac dic
tinh ctia bé tong trong diéu kién thi cong & Viét
Nam 14 rit can thiét.

Trong bai bao nay trinh bay mo6 hinh
toan mod ta twong tac gitra lu rung va lép bé
tong mat duong. Cum lan rung dugc moé hinh
hoa nhu mot hé théng hai bac tu do bao gém
cac phan tir khoi lugng, 16 xo va bd giam chan.
Mait duong bé tong dugc mod hinh hoa dudi
dang déo nhét dan hoi (VEP). Cac phuong trinh
dong luc hoc cho hé thdng kép dugc ching to
c6 thé tinh toan duoc va phit hop v6i mé phong
s6. N6 ciing chi ra rang cac thong sb lam viéc
ctia hé théng trong cic phuong trinh nay phu
thudc vao thong s dong luc hoc cua lu rung va
céc tinh chét co 1y ctia hdn hop bé tong. Hon
nita, ngudi ta thiy rang cac thong s nay co thé
thu dugce tir két qua thur nghiém mot cach don
gian. Két qua moé phong cho thdy mé hinh du
bao chinh xac d6 dAm nén ctia hdn hop bé tong
twoi tai hién trudng. So sanh két qua mo phong
v6i két qua thu thap duogc trong qua trinh thi
cong miat duong bé tong cho thdy mo hinh nay
c¢6 thé 1am co so 1y thuyét cho viéc thuc hién
dam nén mat dudng bé tong hiéu qua.
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Phan con lai cua bai bao duge to chic
nhu sau. Pau tién, mé hinh dong luc hoc cua
dam lu rung va chuyén vi ciia mat duong bé
tong duoc trinh bay. Sau do, cac thong sb lam
viéc clia dAm lu rung duogc xac dinh dya vao dir
liéu thue nghiém. Cac két qua mé phong cho cac
truong hop ddm nén khac nhau va su so sanh
clia chung véi dir liéu dm lu rung thyc nghiém
dugc trinh bay va thao luan. Cudi cung, cac két
luan dugc rut ra tir nghién ctru hién tai va hudng
nghién ctru trong twong lai dugc dé xuat.

2. MO HINH THUC NGHIEM VA MO
HINH MO PHONG CUA PAM LU RUNG

2.1. Nguyén ly cau tao va lam viéc ctiia may
dam lu rung

Hinh 1. Nguyén ly lam viéc ciia dam lu rung.

Nguyén 1y cau tao ctia ddm lu rung bao
gdm cac cum chi tiét nhu sau: (1) Két cau thép
ctia dm lu rung; (2) Banh xe di chuyén cum lu
rung dugc dat trén ray; (3) Puong ray; (4) Pong
co cua co cdu di chuyén ban rung; (5) Xich kéo
di chuyén cho cum lu rung; (6) Ban rung truyén
chuyén dong cho tréng lan; (7) Ong din hudng
cho ban rung; (8) Céc vit diéu chinh; (9) Cao su
giam chan; (10) Vit san bé tong; (11) Tréng lan;
(12) Truc 1éch tam; (13) DBong co tao rung cho
tréng lan va chuyén dong vubt mit cho bé mat

bé tong.
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Nguyén ly lam viéc cia may dam lu
rung nhu sau: Cum lu rung rung bao gom tréng
lan (11) duoc lap trén truc léch tam (12) duoc
truyén chuyén dong quay thong qua dong co
(13). Do nguyén ly cta truc 1éch tdm khi chuyén
dong quay sé€ tao ra cac luc ly tdm tao rung
dong cho trong lan (11) thong qua ban rung (6).
Nhu vay, tréng ldn sé& tao ra hai chuyén dong

cung lac 1a chuyén dong quay quanh tryc cua
n6 va chuyén dong tinh tién theo phuong dung,
su két hop cua hai chuyén dong nay sé tao ra
cong tac vira dam nén bé tong vira vudt mat bé
tong. Pong thoi, toan bo ban rung cung chuyén
dong tinh tién theo phuong tiép tuyén voi mat
duong, nhu vay toan bd mat duong s€ duoc
dam va lam phang.

2.2. M6 hinh héa mé phéng ciia may dim lu
rung va hon hop bé tong

|

Vibration
Feoller
™ I""":“-‘:'-'-':
¥ L
&
. Maxwrell
Concrete
pavement

§; T ' 1
1 j” Il:(\-I-..-n'u-'u'n:uE:
MNia {,
o R

Hinh 2. M6 hinh déng luc hoc twong tdc gitta dam
lu rung va bé tong.

Trong qué trinh dam tai hién truong,
may lu rung va cac 16p mat duong bé tong bén
dudi tao thanh mot h¢ thong lién két. Do do, bat

ky su thay ddi nao vé do cimg ctia hdn hop bé
tong s€ anh huong dén phan (g rung cua trong
13n. M6 hinh dé xuét c6 thé duogc chia thanh hai
phﬁn: Phan tht nhat thé hién dac tinh dong luc
hoc cua lu rung va phén thtr hai thé hién dic
tinh dong luc hoc cia mat duong bé tong [4, 5].
Luc tac dong duoc tao ra boi chuyén dong quay
ctia khdi 1éch tim duoc thé hién nhu sau [4]:

F;cc = mOeOa)g Sin(a)ot) (1)

Chi chuyén dong thing dimg (Phuwong
z) dugc xem xét trong mo hinh nay. Luc ly
tam cua cac phén léch tim duoc biéu dién duéi
dang hinh sin theo phuong z nhu sau [4]:

F;cc = m()eOa)g Sin(a)ot) (2)
Trong do:
T
0,t= k(?);k =0,1,2,3,...
F, .= 3)

mye 0t = (k + 1)(%); k=0,1,2,3,...

Va o, =2nf,; f, _1

T
Mo hinh héa hdn hop bé tong rat phirc
tap vi iung xu cua n6 phu thudc vao dac tinh
thé tich ctia hdn hop, luc dim nén, tan sb gia
tai va bién d¢ dao dong. Trong bai bio nay,
mat duong bé tong bén dudi dugc md hinh
héa bang cach sir dung mé hinh Burgers déo
nhot. Cac phﬁn tir 10 xo tuan theo dinh luat
Hooke (trong d6 F = ke 14 ing suét tac dung, ¢
12 bién dang két qua va k 1a mo6 dun Young cua
10 x0) trong khi hai phan tr giam chan tuin

theo dinh luat Newton (o = 77(%) , trong do

c la ing suét, ¢ 1a do dich chuyén van la do
nhot). Trong khi do, phuong trinh  Berger c6
thé dugc biéu dién nhu sau:
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g(t) = g(t) = ge +gv +gd =

(4)

odt + C Kia —&t
9 +'[ jae”k +C,)e "
Kma nma nk

Trong do, C, = C hang sé phu thudc
vao cac diéu kién ban dau va phai dugc xac
dinh tir cac thtr nghiém trong phong thi nghiém.

yme |

b

kag(za — 2¢) Nar(2a — 2¢)

s

Fece ™ Mpeyty” sinfw,yt)
Fo = Fyee + myg + mgg — mgZy — m}rfr

.............................. et

Fe=F, + my2y — m,g

Edt+C (1 K Ky
Fom Kong [zﬂ R, (”—J'F,,eﬁf*m + C:)e Tna'
ka

L

Hinh 3. Biéu dé vat thé tw do thé hién luc tuwong
tac gitta may lu rung va mat duwong bé tong.

Céc phuong trinh mo6 ta dap trng dong
luc hoc cua hé lién két gitra mat duong lu co6 the
duoc biéu dién nhu sau:

£,=2,—€ &
Fdi+C L —
:I aatt l—(L.jF;.e"“’dt+C2)e T (5)
Mna Mia
[Fai+c,
M

Ky K
RPN T RTR N
Mia

F, =me,Q sin(Qt)+m,g +m,g—m, z;,—mf zf =m,z,-mg+F, (7)

m oz, =m,g+k,(z,-2,)+Cyp(z,=2,) (8

(my +m)Z g = (my+m)Z, =

mye, Q2 sin(Q) +m g +m_g— ky(z,—2,)— cﬂ(zd zf)

J‘&:{i— r}_IF eK*dHC)e =

)

_Kmex[z -

a
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Véi:

F_.: Luc ly tam;

k Bo cung hé¢ trong lu — khung;
N, Giam chan hé trong lu — khung;
k_:DJ cling 160 xo Maxwell;

n.. Glam chan 16 xo Maxwell;

k,.: D6 ciimg 10 xo Kelvin;

n,,: Giam chan 16 xo Kelvin-Voigt.

3. KET QUA MO PHONG VA THUC
NGHIEM

3.1. M phéng va chon thong s6 1am viéc cho
hé trong lu rung

St dung thu vién mo phong cia phan
mém MATLAB d¢ mé6 phong qua trinh 1lam
viéc cua may dam lu rung & cac mién gia tri cia
céc bién tan s dao dong la 45Hz, 46Hz, 50Hz,
55Hz va moment léch tam tir 0.02kgm dén
0.12kgm. Cung voi céc thong $6 dong luc hoc

va thong s6 hinh hoc cta hé tréng lu — khung
nhu sau:
Symbol Description Unit | Value
Hé sb giam chan
Cy cua h¢ trong N.s/m | 0.05
lu — khung
Hé s6 d6 cung
Kk cua h¢ trong N/m | 39951
lu — khung
Khéi luong
m, khung kg 310
m, Khoilugnglu | Kg 570
Mg, Moment Iéch tam | Kg.m | 0.4-0.9
® Tan sb goc Rad/s | 40-60
\W Bé rong trong lu m 1.2
A Dl?n tlSh t;ep xae |, 0.05
cua hé trong lu
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Khi tién hanh mo phong qua trinh 1am
viéc cua hé trong lu rung — khung tuong mg
voi lop bé tong day 200mm, mac bé tong la
200 va do sut cua bé tong 1a S5cm. Chung ta
dat duoc két qua mo phong ctia 05 truong hop
tuong tng véi cac mién tan sé dao dong 45Hz,
46Hz, 50Hz va 55Hz nhu sau:

B 35 Aern O & 2. 3o

[E——rve
=l 48rir

i SR
|l smar "

yAav

A\

A\

LA

. /é?”

Hinh 4. Biéu do thé hién twong quan giita moment

o
g

léch tam va bién do dao dong.

Duya trén két qua mo phong, ta co thé
chon dugc cac thong s6 lam viéc cua hé trong
lu rung — khung may nhu sau:

- Moment tinh 1éch tdm: 6kg.cm;

- Tan s6 rung: ® = 50Hz;

- Bién do dao dong ciia trong lan trén bé mit bé
tong: A =0.15mm;

- Bién d6 dao dong cua lop bé tong & do sau
200mm: A_. = 0.03mm;

- Luc tac dung 1én 16p bé tong: F = 3500kG.

3.2. Thuc nghiém dim bé tong bing may
dam lu rung

Thong s6 lam viéc va két cau cua h¢
trong lu rung — khung:

- Moment tinh 1é€ch tdm: 6kg.cm;
- Tan s6 rung: ® = 50Hz;

- Bién d¢ dao dong cua tréng 1an trén bé mat bé
tong: A = 0.15mm;

- Bién d¢ dao dong cua 16p bé tong ¢ do sau
200mm: A . = 0.03mm;

- Luc tac dung Ién 16p bé tong: F = 3500kG;
-Bérénglu W=12m;

- Khéi luong tréng lu: m, = 570kg;

- Khéi luong khung: m, = 310kg.

Dic tinh ctia 16p bé tong can dam:
- Bé tong mac: 200;
- Chiéu day 16p bé tong can dam: 200mm;

- B sut bé tong: Scm.

Qua trinh thuc nghiém dam cho két qua
nhu sau:

= el - i
£
i l
5> " 7] X 00 a0 5000 [
-; Lpm
- =13 TR TR
i " :
bﬁ;&lkﬁyﬁ’% LG i des i
E ) :| i 2 4 E 3 7 7 a
x Tirred |8
5 - -5 e
5w i
% |
; . e e
& 0 7] 2000 3000 4000 5000 B0

Epm

Hinh 5. Chuyén vi, vdn toc va gia toc cua mdt bé
tong tai bé mat va tai chiéu sau 200mm

Két qua thuc nghiém cho thdy rang
16p bé tong & vi tiép xtic véi trong lu rung co
bién do chuyen dong 1a 0.15mm véi van tdc 1a
5.83mm/s.

4. KET LUAN
Trong bai bao nay, mdt mo hinh toan

hoc dugc xdy dung nhim muc dich tim hiéu
su tuong tac gitra 16p hon hop bé tong va xe
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lu rung trong qué trinh thi cong mat duong bé
tong. M6 hinh tinh dén cac dic tinh nhot-déo
ctia hdn hop bé tong va dong luc hoc cua trong
lan dé dy doan anh huong cta qué trinh dam
nén d6i v6i rung dong cuia trong lan. Hon nita,
cac thong 6 lam viéc ctia md hinh duoc thé
hién d& dang tir cac thong sb két cdu cua trong
lu rung va tir cac dic tinh vat liéu ctia hon hop
bé tong. Két qua mod phong cho thay mo hinh
du doan d6 ddm nén ciia hdn hop bé tong tuoi
khi thyc nghiém vdi d§ chinh xac hop 1y. <
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NGHIEN ClrU ANH HWONG THONG SO HINH HOC CUA DAO TIEN
TRU NGOAI BANG THEP GIO PEN KHA NANG CAT GOT

RESEARCH ON THE EFFECT OF GEOMETRIC PARAMETERS OF HIGH SPEED
STEEL EXTERNAL CYLINDRICAL TURNING TOOLS ON CUTTING ABILITY

Tran Quéc Nhiém!, Lé Xuin Long?
'Khoa Co khi Ché tao may, Trudng Dai hoc Cong Thuong Thanh phd H6 Chi Minh
2Khoa Co khi Ché tao may, Trudng Cao dang Cong nghé Thu Dirc Thanh phé H6 Chi Minh

TOM TAT

Qud trinh cdt got kim loai la qud trinh con nguoi sir dung cdc dang ndng lwong va dung cu
cat dé cat bé 16p kim loai thira ra khéi chi tiét, nham dat dwoc nhitng yéu cau cho trude vé hinh
ddng, kich thiee, vi tri twong quan giita cdc bé mdt va chat lwong bé mdt cia chi tiét. Vi vy dung cu
cat déng mot vai tro rat quan trong trong qud trinh cdt got. Chang han nhw trong qud trinh tién, dé
@6p phan tang kha ning cdt got, hay tang ndng sudt cdt thi can chii ¥ mot trong nhitng yéu té quan
trong do la cac thong s6 hinh hoc cua dao tién. Muc tiéu chinh cia bdi bdo nay la lya chon thong
$6 hinh hoc cia dao vai tién tru ngoai 16t nhat khi tién phoi thép C45 vdi dao tién tru thép gio M2,
ding phan mém Ansys 18.2 d@é phan tich ving sudt thiee nghiém, va phwong phdp Taguchi dé toi wu
héa goc do dao tién. Thiee nghiém két hop véi phwong phép Taguchi cho thdy dao vai tién try ngodi
cogocy=12° a=7°%a,=5° ¢, = 15°cho kha nang cat tot nhat.

Tir khéa: Théng s6 hinh hoc dao tién; Toi wu héa; Phwong phdp Taguchi.
ABSTRACT

The metal cutting process is the process in which humans use various types of energy and
cutting tools to cut the metal layer from the part, achieving given requirements for shape, size,
and relative position between the parts. surfaces and surface quality of parts. Therefore, cutting
tools play a very important role in the cutting process. Nutrients such as in the utility process, to
contribute to enhancing cutting ability, or enhancing cutting capacity, need to pay attention to
one of the important factors which is the geometrical quantity of the utility knife. The main goal
of this article is to select the best number of parameters for external cylindrical turning shoulder
tools when turning C45 steel with M2 high-speed steel cylindrical tools, using Ansys 18.2 software
to analyze experimental applications, and methods. Taguchi method to optimize the convenience
angle. Experiments combined with the Taguchi method show that the external utility shoulder knife
has an angle of y = 12°, a. = 7°, a, = 5°, ¢, = 15° for the best cutting ability.

Keywords: Turning learning parameters; Optimization, Taguchi method.
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1. TONG QUAN

Dao tién la dung cu cat got khong thé
thiéu trong qué trinh gia cong tién trong linh
vuc co khi ché tao. Dao tién nhim muc dich
boc tach 16p phoi thira ra khoi bé mit chi tiét
dé dat duoc kich thudc, do bong, hinh dang
hinh hoc, vi tri trong quan gitra cac bé mit nhu
mong mudn. Ngay nay, voi sy phat trién manh
mé& ctia nganh co khi ché tao, doi hoi ning sut
cit got ngay cang cao, ciing nhu tudi tho dao
cat doi hoi ngay cang nang cao. Chinh vi 1§ do,
ngay nay rat nhidu cong ty nghién ctru vé linh
vuc dao cit nham di tim vat liéu cit, cling nhu
goc d6 dao cat nham lam ting kha ning cit got,
tang bén dao cit. Vi vay dé ting kha ning cat
got ctia dao ngoai viéc phu thude vao cac yéu
to nhu vat liéu dao, ché do cit, diéu kién cit,
may cong cu, d6 ga... con phu thudc vao yéu
t6 quan trong d6 chinh 1a thong s6 hinh hoc dao
cit. Viéc lua chon thong s6 hinh hoc dao tién
mot cach hop 1y s& gop phan ting kha ning cat
got cua dao, dong thoi giup dao bén 1au hon.
Do d6 phuong phap phan tich tng suat boc tach
phoi thyc nghiém ciing c6 thé dugce st dung dé
nghién ctru tng sudt.

Trong qué trinh lam viéc dao cit tao ra
mét luc rat 1én dé boc tach phoi, luc nay phai
16n hon lyc lién két gitra cac phén tir bén trong
chi tiét, hay noi cach khac tao ra (mg suat boc
tach phoi. Ung suit nay s& anh huong dén kha
nang boc tach phoi ctia dao cat cling nhu anh
huong dén tudi tho cua dao.

Do d6 viéc xac dinh gia tri ing suét sinh
ra trong qué trinh tién, khi ta thay dbi thong
s6 hinh hoc cta dao 1a rat quan trong. Trong
nghién ciru ndy chung t6i phan tich tmg suat &
trang thai dong tmg véi cac goc do khac nhau
cua dao tién tru ngoai tu d6 lam co s¢ danh gia
so sanh, lya chon cac goc cua dao tién dé tang
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kha nang cat got cua dao ti¢n.
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Hinh 1. Cdc goc dg chinh khi mai hinh thanh phan
cat dao vai tién tru ngoai.

2. UNG DUNG PHUONG PHAP TAGUCHI
TRONG TOI UU GOC CAT KHI TIEN

2.1. Ung suit thue nghiém
2.1.1. M6 hinh thuc nghiém

Mo hinh dugc v& boi phan mém Inventor
2020 vo6i phoi thép C45, duong kinh phoi @40,
dao tién thép gi6 véi dién tich mit cat ngang
(10x10) mm? va sau d6 duoc xuat sang phan
mém Ansys 18.2 dé phan tich, tinh toan.

Hinh 2. M6 hinh chia luéi phan tir.
2.1.2. Diéu kién thwe nghiém

Qua trinh tién try ngoai dugc phan tich
O trang thai dong dic¢u kién cat kho, h¢ s6 ma
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st giita dao va phoi 0,41, chiéu sau cit | mm,
goc quay phodi 95°, chiéu dai cit 4 mm, xem
hinh 3.

Hinh 6. Ungsucft khiy=15° o =38° a,=15°
@, = 15°

Hinh 3. M6 hinh diéu kién bién

2.1.3. Két qud mé phéng ikng sudt thwe nghiém

Hinh 7. Ung sudt khiy = 9° o = 5°, a,=10°
@, =15°

C— —
Hinh 4. Ung sudt khi y=25°a=35°
a,=5%¢p =8° —— —
Hinh 8. Ung sudt khiy = 9° o = 7°, a,=15°
9, =8°

Hinh 5. Ung sudt khiy = 5° o = 7°, Hinh 9: Ung sudt khiy =12°, o = &, a,=10°,
a,=10°% ¢, =12° p, =8
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Hinh 10. Ungsudt khiy=12° a=5° a, =15°,
p,=12°

" —

Bl -
—

Hinh 11. Ungsuci'tkhiy =]2° a=7° a, = 5°
@,=15°

lh.-

'lh_l'_' By

Hinh 12. Ung sudt khiy = 12°, o = 8°, a,=10°
9, =8°

Nhan xét: Trong 09 trudng hop tng suat
khéac nhau voi cac goc do dao khac nhau, voi
truong hop tng suét sinh ra nho nhit gan béng
7733 Mpa khi goc d§ daoy=12°, a=7° a, =
5°, ¢, = 15° (xem hinh 11) khi d6 dao vai tlen
tru ngoai c6 kha nang cat t6t nhat.
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2.2. Ung dung Taguchi

Giai bai toan tdi wu goc do dao cit khi
tién dung phuong phap Taguchi véi cac didu
kién va thong sb dau vao vat liéu phoi cat thép
C45, vat li€u dao ti¢n thép gio M2. Yéu cau khao
sat anh huong cua thong sd hinh hoc cia dao
vai ti¢n tru ngoai (y, o, a, ¢,), voi goc nghiéng
chinh ¢ = 90°, géc nang A = 0°. Khoang gia tri
goc do6 dao cat nhu sau [1]: goc trude chinh y =
(5+12°), gbc sau chinh o = (5+8°), goc sau phu
a, = (5+15°), gbc nghiéng phy 0 = (8+15°);
ban kinh mii dao r = 0. Gia tri dau ra 1a ung
sudt boc tach phoi, gia tri cang nho cang tot.
Ung suit thuc nghiém dugc xac dinh ¢ trang
thai dong (phan tich dong luc hoc), v6i chiéu
sau cat 1 mm. Theo phuwong phap Taguchi 14
giai bai toan dat gia tri cuc tiéu.

Bai toan cuc ticu:

Muc tiéu 1a xac dinh thong s6 goc do cat
dao tién dé dat ti€u chi dao cat got dugc tot nhat.

Buéc 1: Chon céc bién doc 1ap va ham
muc tiéu. C6 04 bién doc 1ap 1a goc trude chinh
(), gobc sau chinh (o), goc sau phu (a,), goc
nghleng phu (¢,). Muc tiéu t6i uu dau ra 1a tng
suét (P).

Budc 2: Phan chia cic khoang voi
khoang bién thién da cho, cac bién thanh phan
dugc chia lam 03 khoang cho trong bang 1.

Bang 1. Gia tri murc bien doi cac goc cua dao tién

Ky hiéu | Thamsé = Mirc1 | Mic 2 M3“’°
A y 5 12
B 5 8
C a, 5 10 15
D 0, 8 12 15
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Budc 3: Tao dang ma tran quy hoach
thuc nghiém.

Kich thuérc cua ma tran phu thudc vao
s0 nhan td Va 5O mu’c g1a tri. Trong truong hop
nay véi 4 yéu tb, m01 yéu t6 c6 3 murc, bang ma
tran truc giao c6 cdu trac L9, xem bang 2. Cot
P (Mpa) thém vao dai dién cho tng suit duoc
xac dinh & budc 4.

Bdng 2. Bang ma trdn tryc giao thuc nghiém vung
sudt tac dong 1én phoi.

N v a a, 0, (h;;a)
1 1 1 1 1 13290
2 1 2 2 2 12184
3 1 3 3 3 11249
4 2 1 2 3 12922
5 2 2 3 1 11172
6 2 3 1 2 11850
7 3 1 3 2 11627
8 3 2 1 3 7733
9 3 3 2 1 11443

Budc 4: Tién hanh thuc nghiém.

Tién hanh 9 thuc nghiém vdi cac yéu td
theo timg murc. Vi dy, thuc nghiém sé 1, goc y
=5°% a=5°%a =5° (p1—8° UngsuatPthu
duo’c 13290 Mpa Két qua cua P duogc ghi ¢ cot
cudi cung bang 2.

Bdng 3. Bang két qua thiee nghiém va xir Iy két qua
theo Taguchi

N | y|la|a | ¢ |P(Mpa)| TisoSN
1515 5| 8 | 1329 -82,47

2 05070110 12 12184 -81,716
3058 15] 15| 11249 -81,022
4191510 15| 12922 -82,227
5091715 8 | 11172 -80,963
619 8| 5| 12| 11850 -81,474
7 11205 15| 12 | 11627 -81,309
8 |12/ 7| 5 | 15| 7733 77,767
9 |12/ 8 |10 | 8 | 11443 81,171

Budc 5: Phan tich sO liéu dua trén ti sO
S/N va xac dinh cac goéc toi uu cua dao tién.

V&i bai toan cuc tiéu gia tri S/N dugc
tinh theo cong thirc sau:

S/N =-10logyo C X2, ¥2) (1)

n — S6 1an lap lai thi nghiém (n = 1);
y,— Gid tri do Umg suat ctia thi nghiém
thir I (y = P).

Tt do6 ta co:

S/N = -20log1e(P) 2

Ap dung cong thirc (2) véi ting thyc
nghiém ung véi gid tr1 P (Mpa) ta xac dinh
dugc ti s S/N ghi trong bang 3.

St dung phuong phap phan tich phu’orng
sai ANOVA dé danh gia cac thong sb nghién
ctru ta thu duoc két qua nhu trong bang 4.
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Bdng 4. Phdn tich S/N va phuwong sai ANOVA

v V] a, 0, Géce toi wu
1 -81.73 -82.00 -80.57 -81.53
2 -81.55 -80.14 -81.70 -81.50 Y302 a1 3
y=12°
3 -80.08 -81.22 -81.09 -80.33 a=7°
o, =5°
Mean (m) -81.12 -81.12 -81.12 -81.12 ¢, =15°
Max -80.08 -80.14 -80.57 -80.33
Max-m 1.042 0.976 0.554 0.786
% anh huong 31.03 29.06 16.49 23.40
Trél’l CO Sé CéC két qUé l’lhﬁl’l dlIO'C, Xéy Nain Hects Piot for SM ratios
dung d6 thi ddnh gia mtrc d6 anh hudng riéng R . —_— : -
r€ cua cac thong so cong nghé, phan tich S/N r ’
trén phan mém Minitab xem Hinh 13, Hinh 14. - £ f
Tu bang phan tich ANOVA c6 thé thay rang E
phuong an to6i uu s€ 1a phuong an véi muc 3 .
bién doi cua cac yéu to c6 ti so S/N trung binh i :

1a 16n nhét. P6 1a phuong an véi bd tham sb
y3a2a,1¢ 3, tng voi cac thong s6 sau: y = 12°,
a=7°%a,=5°%¢ =15°

Khi d6 gia trj trung binh ty sb S/N cua
phuong an toi wu s€ la:

rl()pt = (S/N)tu =m-+ (rl.lmax - m) + (rl-ZmaX_ m) +
(némax - m) + (nélmax_ m)

r‘opt = rleax + 1}I-Zmax + 1}lamax—‘r_ rl4max_ 3m
N, = -80,08 — 80,14 — 80,57 — 80,33 — 3.(-81,12)

=-71,76

Ung suat nho nhét dat duoc la:

X)tu

Pmin = 10 —
20

= 103888 = 7733 Mpa.
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Hinh 13. Phén tich S/N trén phan mém Minitab

binin Effects Flct for Mears

Flaar o hleara
]

L [ i i th

Hinh 14. Anh hwéng cdc yéu té dén vmg sudt

(kha ndng cdt got ciia dao tién)

&
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3. KET LUAN

- Tir bang phan tich ANOVA va hinh
13, hinh 14 ta thdy mtrc d6 anh huong cia cac
yéu t& dén ung suit dau ra theo ti 1& nhu sau:
Goéc trude chinh y (31,03%), goc sau chinh
a (29,06%), goéc sau phu o, (16,49%), goc
nghiéng phu ¢, (23,40%).

- Phuong an tdi wu dé dao vai tién tru
ngoai ¢ thé cit tét hay noi cach khac 1a tung
suit sinh ra nho nhét 1a khi: y=12°a0a=7°%a
=5°, ¢, = 15°. Khi d6 (g sut nho nhét c6 thé
nhén dugc 1a P = 7733 Mpa.
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NGHIEN C(rU, THWC NGHIEM VA SO SANH HAI HE THONG XOAY
TAM PIN MAT TROI THEO HAI TRUC VOI NGUYEN LY
HOAT PONG KHAC NHAU

RESEARCH, EXPERIMENT AND COMPARISON OF TWO DIFFERENT DUAL AXIS
SOLAR TRACKING SYSTEMS

Ngb Quoc Khanh'2 Hoang Trong Khang' 2 Tat Han Nghi"2 Nguyén Thé Bao">"
'Khoa Co khi, Truong Dai hoc Bach Khoa, Pai hoc Quéc gia Thanh phé HO Chi Minh
?Pai hoc Qudc gia Thanh phd HO Chi Minh

TOM TAT

Ping trude tinh trang 6 nhiém moi truong do viéc khai thic va sir dung nhién liéu héa
thach, cung voi do thuc trang can kiét cdac ngué‘n nhién liéu hoa thach, cac nguén nang luong tai
tao, trong dé cé pin Mat Troi, dd va dang dwoc nghién civu va trng dung ngay cang réng rdi trén thé
gidi ciing nhw & Viét Nam. Muc dich ciia d6 dn ndy chinh la so sanh lrong dién nang cung cdp giiva
hai hé thong xoay tam pin theo hwéng tia birc xa Mat Troi (Solar Tracking) véi cdc nguyén Iy hoat
dong khac nhau. Mot mo hinh hoat dong dwa trén sw chénh léch dién ap hoat dong cua cac thiét bi
cam bién dnh sang va mé hinh con lai vin hanh theo bang sé liéu cé dwoc thong qua cdc cong thire
tinh todn. Két qua thwe nghiém cho thdy mé hinh diéu hwéng tam pin bang cam bién dnh sing cé
san luwong dién cao hon 24% so voi mo hinh su dung s6 lidu tir cdc cong thire tinh todn.

Tw khoa: Pin Mat Troi; Tia toi birc xa Mat Troi; Hé théng Solar Tracking, Goc do cao;
Goc gio.

ABSTRACT

Faced with environmental pollution caused by the exploitation and use of fossil fuels and
the depletion of fossil fuel sources, renewable energy sources, including solar cells, have been being
studied and applied more and more widely in the world as well as in Vietnam. The purpose of this
project is to compare the amount of power supplied between the two solar tracking systems with
different operating principles. The first system operates on the difference in operating voltage of
light sensors and the other one operates according to the data table obtained through calculation
formulas. Experimental results show that the solar tracking with light sensors has a 24% higher
power output than the system using data from the calculation formulas.

Keywords: Solar cells, Irradiance,; Solar Tracking system; Altitude angle; Hour angle.
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1. PAT VAN PE

Viét Nam 1a qudc gia nam trong khu vic
nhiét d&i gié mua co lugng buc xa trung binh nam
16n, c6 duong bd bién dai, nhiéu dao va quan dao.
Nho chinh sach khuyén khich phat trién ctia Chinh
pht, Viét Nam da co sy phat trién nhay vot vé
viée ap dung va phat trién cac ngudn nang luong
tai tao, trong do c6 dién Mat Troi, trong nhitng
nam gan day. Dén cudi thang 12 ndm 2020, tong
cong suét lép dién Mat Troi tai Viét Nam da dat
gin 9.731 MWp, vuot cong sudt lap dit cta toan
nude Uc trong hon 30 nam [1].

Tuy nhién, mdt van dé 16n cua cac hé
théng pin Mat Tro1 hién nay la dugce lép cd
dinh, trong khi Mt Troi lién tuc quay to Pong
sang Tay mdi ngay ciing nhu thay d6i goc do
cao (altitude angle) suét 365 ngay trong mot
nam. GOc td1 cua tia birc xa Mat Troi 6 td1 mot
mit phing nim nghiéng duoc tinh theo cong
thuc:

cosf=sind sin® cosP - sind cosd cosP + cosd
cos®cosPcosw + cosd sind sinf cosy cosw +
c0sd sinf siny sin® (1)

Trong do:

0: Goc to1 cua tia birc xa Mat Troi toi
mit phing (d0);

B: Goc nghiéng cua tim pin Mat Troi
(d9);

o: B xich vi (d9);

®: Vi d6 (d6); tai Thanh phd H Chi
Minh thi ® = 10.8°;

o: Goc gio (d9), véi o = 0° vao 12 gio
trua; Mdi gid thay ddi thi goc gid giam mot goc
® = —15° vao budi sang va ting thém mot goc
o =+15° ing voi gid budi chiéu;

y.: Goc phuong vi cta tam pin Mat Troi
(d9).

Tir cong thuc trén ta thdy, vé mat ly
thuyét, goc cua tia t6i s& thay doi 8760 gia tri
khac nhau tng v6i 8760 gio trong mot nam.
Vi vy, viéc xoay tdm pin theo huc’mg cua tia
téd1 Mat Troi s€ glup tia toi cang gan trung véi
phuong phap tuyén cua tdm pin Mit Troi thi
luong dién sinh ra ctia tAm pin s& duoc ting 1én.
bo 1a 1y do cta viée nghién clru va thye nghiém
hé thong xoay tAm pin Mt Troi theo hudng cua
tia birc xa dé ting cong sudt phat dién cua pin,
s€ dugc trinh bay trong bai bao nay.

P4 ¢ nhiéu bai bao khoa hoc vé chu dé
nay nhung da phan 13 vé h¢ thong xoay theo mot
truc hoac moé hinh hai truc. Raviduth Ramful
va Nashil Sowaruth [2] d4 ghi nhan rang, ning
lugng thu duoc tr mo hinh thyc nghiém (mo
hinh xoay mdt truc) cao hon khoang 37% so
v6i thm pin dat ding yén. O day, tac gia da sir
dung tAm hé thong twong ddi nho phu hop vai
muc dich nghién ctru cho vi¢c cép dién cac thiét
bi nhu dién thoai, laptop hodc céc thiét bi dién
tr nho va hé thong ciing phai phu hop cho viée
dé dang mang theo.

2. THUC NGHIEM
2.1. M6 hinh thuc nghiém

Ca hai mo hinh déu c6 ba thanh phan
chinh, bao gdm: tm pin Mit Trdi, phan co khi
va mach dién. Ca hai mé hinh déu c6 thé xoay
tdm pin theo ca hai truc thang ding va nam
ngang dé co thé hudng theo cac tia Mat Troi
mot cach hidu qua nhat. TAm pin dugc sir dung
13 loai poly véi cong suat 1a 135Wp.

a. M6 hinh diéu hwéng tim pin Mit Troi
bang cam bién anh sang

Phan co khi:
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Hé théng st dung hai dong co DC dé
diéu khién tim pin xoay theo hai truc thing
ding va nam ngang. Phan khung phia trén
duoc gén bac dan hai bén dau va co hai gia do
dé ¢ dinh tAm pin. Mot bén gia do s& duoc nbi
vao bd phan giam tde truc vit rdi két ndi voi
truc cia dong co DC. B phan giam tde truc
vit nhim ting momen xoan va giit tim pin c6
dinh khi dong co ngimg hoat dong. Phan khung
phia dué6i duogc thiét ké voi khung tron ciing bo
truyén dong day xich-banh riang dé hd tro cho
viéc xoay theo phuong ndm ngang. C6 mot bd
phan 10 xo s& kéo dong co lai dé banh rang ludn
an khop voi day xich mot cach hiéu qua.

Hinh 1. Pong co DC hé tro quay
theo truc thang dvung

Hinh 2. Béng co DC hé tro quay theo truc nam ngang
Phan mach dién:
Mo hinh duoc didu khién bang viéc lap

trinh trén bo mach Arduino va cac linh kién
dién tu dugc li¢t ké ¢ bang dudi.
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Bang 1. Cac thiét bi dién sir dung cho mé hinh diéu
hwong tam pin Mat Troi bang cam bién anh sang

Cim bién 4nh sang
Pau tién 1a cam bién
anh sang bang tim pin
Mat Troi nho duoc
hoat dong theo quy luat
su chénh léch gia tri
dién 4p giita cac tam
pin.

Mach Arduino UNO
R3
Su chénh l1éch dién
trg duoc thiét 1ap trén
Arduino UNO R3.
Mach Arduino UNO
R3 nhén va xu ly thong
tin dién ap dé didu
khién hai dong co.
Mach diéu khién
dong co DC BTS7960
43A
Mach diéu khién
c6 dién ap ddu ra 1a
12V nhan tin hiéu tir
Arduino UNO R3 dé
diéu khién hai dong co.

Hinh 3. Cam bién dnh sing
bang tam pin Mat Troi

\
Hinh 4. Mach Arduino
UNO R3

Hinh 5. Mach diéu khién
dong co DC BTS7960 434

b. Mé hinh diéu hwéng tAm pin Mit Troi
bang dong co budc

Phan co khi:

Khéc v6i mo hinh trude, mo hinh nay st
dung dong co budc thay vi dong co DC nham
muc dich diéu chinh goc quay theo ding nhu
s0 lidu da tinh toan. Phan khung phia trén duoc
thiét ké 6m sat vao tim pin dé giit c6 dinh, hai
bén dugc gan thém 6 d& doc truc nham dé giup
cho tAm pin c6 thé xoay theo truc ngang. Phan
khung phia duéi dugc thiét ké dang try dimg
dugc 1ap 6 bi nhao dé hd tro cho phan xoay theo

&
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truc thing ding. Hai dong co duoc két ndi véi
cac pulley va day dai tao thanh cac hé truyén
dong.

Hinh 6. Co cdu truyén déng phia trén xoay theo
truc nam ngang

Hinh 7. Co cau truyén dong phia dudi xoay theo
truc thang dung

Phan mach dién:

M hinh ciing duoc diéu khién bang viéc
1ap trinh trén bo mach Arduino va céc linh kién
dién t&r nhu duoc liét ké & bang dudi.

Bdng 2. Cac thiét bi dién sur dung cho mo hinh
diéu huong tam pin Mat Troi bang dong co buoc

£ o

Driver diéu khién
dong co bwoc 3.5A
40VDC
M0 hinh sir dung hai
driver ¢6 cung chtrc
nang dé diéu khién

Hinh 8. Driver diéu
khién déng co buée 3.54
40VDC

Mach Arduino Mega
2560 CH340
Dung dé diéu khién
dong co thong qua lap
trinh. Sau khi tinh toan
cac goc theo gio va
ngay s€ nhap dir li¢u
vao Arduino.

Hinh 9. Mach Arduino
Mega 2560 CH340

Module thoi gian
thuc DS1302
va module ha ap
Module thoi gian thuc
duogc su dung dé xac
dinh thoi gian thyc té.
Module ha ap dung
dé giam dién ap cép
phi hop voi mot s6 bo
mach.

Hinh 10. Module thoi
gian thuc DS1302 va
module ha ap

2.2. Nguyén ly hoat dong

a. M6 hinh diéu hwéng tim pin Mit Troi
bang cam bien anh sang

Nhu dd no6i & trén, hé théng hoat dong
dua trén su chénh léch gia tri dién 4p gitta cac
tam pin voi nhau. So d6 ¢ Hinh 11 dién ta truc
quan qua trinh hoat dong cta hé thong. Ta ky
hiéu 0, 1, 2, 3 la cac tAm pin Mat Tro1 nho va
[0],[1],[2], [3] 1a gia tri dién &p cua cac dién ap
tuong Ung tai thoi diém dang xét. Goi X va Y
1a khoang chénh léch thiét lap cho trude. Nhu
vay, ta ¢ cac cong thirc nhu bang bén dudi.

Bang 3. Cong thurc xac dinh do chénh léch dién ap
cua cdc tam pin nho

A[0]=([0] +[2])/2 B [0] = ([0] + [1])/2
[ 1={11+[3D2 B [1]=([2] + [3])/2
=A[0]-ATl] B=B[0]-B[I]

dong co.
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Khon déng

Arduine nhin va xi Iy w0 ligu

SRS

[ Quay sangreii | [ uay sang phii |

Hinh 11. So' d6 qud trinh hoat dong ciia hé thong
Solar Tracking

b. M6 hinh diéu hwéng tAm pin Mit Troi
biang dong co budc

Nguyén ly hoat dong ctia mo6 hinh nay
st dung cong thire tinh toan dé co dugc cac sb
li¢u gbc va gui tin hiéu cho dong co mot cach
chinh x4c. Piéu nay gitp cho mé hinh hoat
dong 6n dinh hon khi thoi tiét co ning, may
that thuong. Cac dir li¢u c6 dugc sé tinh theo
cac cong thue trong tai liéu [1]. Cac phuong
trinh tinh todn s€ phu thudc vao tht ty ngay
trong nam va vi tri hinh hoc twong quan gitra
Mit Troi va Trai Dét ciing nhu giira tim pin
va mat dat. Hinh anh minh hoa cua céac gbc s
dugc trinh bay trong Hinh 12.
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Hinh 12. Cac goc hinh hoc giira tia Mat Troi va
tam pin trén mat dat [3]

Dau tién, can phai tinh d¢ xich vi Mt
Troi 6 dua theo thir tyr ngay trong ndm. Véin la
thtr ty ngay trong nam (n =1 tng véi 01/01 va
n =365 tng voi 31/12).

284 + n) 2

6 = 23.45 sin (360 365

Xac dinh thoi gian Mat Troi moc va lan
trong ngay o, tai mot vi tri cu thé thong qua
cong thue (3). V61 —og 1a gia tri goc khi Mat
Troi moc va o, 1a gia tri goc khi Mat Troi 1an
tai vi tri dang xét.

coswg = — tan®.tand 3)

Pé tam pin co thé hap thu nang lugng
birc xa mdt cach hiéu qua, bé mit tim pin phai
vudng goc vai cac tia tdi buc xa. Nghia la phai
xac dinh duoc do nghiéng cua tim pin trén so
v6i mat dat & sao cho goc cua tia t6i 1én mat
phang tAm pin 0 c¢6 gié tri 1a 0°.

cosB = cos(® — B) cosw cos § + sin(® — B)sin§ (4)
Dé tinh toan goc quay theo truc thing

dung, ta cn c6 gid tri o 1a gbc trong mit phang
thang dung gitra c4c tia Mat Troi va hinh chiéu

nay trén mit phang nim ngang.
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sin a = cos @ cos w cos § + sin @ sin 6(5)

Gia tri gbc quay theo truc thing dimg
chinh la géc phuong viy , la goc nam trong mat
phing nim ngang duoc do tir phuong Nam (0°)
dén hinh chiéu phap tuyén ciia tim pin 1én mit
phang nam ngang. Xoay sang hudng Dong s&
c6 gia tri duong va nguoc lai, quay vé hudng
Tay s€ co gia tri am.

1

cosa

siny = cos 8 sin w (6)

2.3. Phuong phap thuc nghiém

Dia diém tién hanh do thuc nghiém la
trong khudn vién Dai hoc Quéc Gia — Truong
Pai hoc Bach Khoa, thanh phé H6 Chi Minh.
Khoang thoi gian do 1a vao thang 8 c6 do dai
ngdy 16n trong suét 1 nam theo tinh toan (12
gid). Khoang thoi gian tién hanh do dac 14 tir 7
gio sang dén 17 gio chiéu.

Hé thuc nghiém st dung dong hd do
mirc ning luong dé theo doi ning luong dién
san sinh va tiéu thy trong sut thoi gian do dac.
Céc dén co téng cong sudt 1a 150W cung véi dc
quy c¢6 dung tich 50Ah duoc sir dung nham tiéu
thu va tich trit tai dién dé s liéu hién thi trén
ddng hd do ludn 1a dit liéu tie thoi 16n nhat.

Hinh 13. Pong hé do véi sai sé la 0.1W

Hinh 14. M6 hinh diéu huéng tam pin MGt Troi
bang cam bien anh sang

Hinh 15. M6 hinh diéu hieéng tam pin theo dong
co buoc hoan chinh

3. KET QUA VA THAO LUAN
Chu thich:

(A) — M6 hinh diéu hudng tAm pin Mt
Troi bang cam bién anh sang;

(B) — M6 hinh diéu hudng tdm pin Mt
Tro1 bang dong co budec.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 308, thang 10 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Bdng 4. S6 liéu lwong dién nang ngay 07/08/2023

07/08/2023
Mbéc thoi gian (h) 8 9 |10 1 | 12| 13 | 14| 15 |16 17
Wh (sac) 49 | 104 | 187 | 258 | 350 | 425 | 503 | 570 | 635 | 680
(A) Wh (tiéu thy) 1 2 | 3] 4 6 8 |10 | 12 | 14| 15
Wh (hitu ich) 48 | 102 | 184 | 254 | 344 | 417 | 493 | 558 | 621 | 665
Wh (sac) 41 | 97 |165| 237 | 329 | 408 | 485 548 | 601 | 647
(B) Wh (tiéu thu) 10 | 21 32| 44 | 55 | 66 | 78 | 8 101|111
Wh (hitu ich) 31 | 76 133 193 | 274 | 342 | 407 | 459 | 500 | 536

D6i véi s6 lieu & Bang 4 vao ngay
07/08/2023, c6 thé thay lugng dién nang thu

lop Do ting ning hrong hiru ich ngay 07/08/2023 duogc cua (A) vé tgx)ng thé cao hon so véi (B).

Trong qué trinh tién hanh thuc nghiém do dac

80 M . trong ngdy nay thi thoi tiét khong thuan loi do
© N . thoi tiét may, nang that thuong.

40 | i O d6 thi vé do tang nang luong hitu ich

| ' & Hinh 16, sy chénh 1éch thé hién rd rang hon

20 v6i san luong dién hiru ich tir (A) 1a 16n hon

) nhiéu so v6i (B) vi luc nay da trir di phu tai cac

S T T P e G thiét bi dién. Do (B) can phai duy tri luong di¢n
cap cho céc thiét bi Vé}n hanh cao Ia 10?11Wh
Hinh 16. P6 thi do tang nang luong hiru ich ngay moi gi(‘)’. NquC lai, d6i voi (A) 1a chi can du}f
07/08/2023 tri déu hang gid khoang 1Wh nén mai cé thé
théy rd dugc sy chénh 1€ch nay.

Bdng 5. S6 liéu lwong dién nang ngay 09/08/2023

09/08/2023
Méc théi gian (h) 8 9 (10| 11 |12 | 13 | 14 15 |16 | 17
Wh (sac) 53 | 127 |200 294 | 385 | 479 | 576 | 627 | 688 | 733
(A) Wh (tiéu thu) 1 2 13| 4 5 7 19 |11 |12 13
Wh (hitu ich) 52 | 125 [ 197 290 | 380 | 472 | 567 | 616 | 676 | 720
Wh (sac) 44 | 111 | 179 270 | 363 | 453 | 537 | 590 | 649 | 693
(B) Wh (tiéu thu) 10 | 21 32| 44 | 55 | 66 | 78 | 8 101|112
Wh (hitu ich) 34 | 90 | 147 226 | 308 | 387 | 459 | 501 | 548 | 581
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Do tang nang lrong hiru ich ngay 09/08/2023
100
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Hinh 17. D6 thi dé tang nang heong hiru ich ngay
09/08/2023

P61 véi s6 lidu ¢ Bang 5 vao ngiy
09/08/2023 1a mot ngay nang déu. Nhin vao
bang s6 liéu néu ta xét vé mat téng thé co thé
théy duoc su chénh 1éch mot cach ro rang qua
timg khung gid vao nhiing ngay ning déu nhu
vay. (A) thé hién mot hiéu suat lam viéc troi
hon han so véi (B).

O d6 thi so sanh d6 ting niang luong
hitu ich ngay 09/08/2023, ta van c6 thé thiy rd
hon v& tinh dic trung hiéu qua cia (A) so v6i
(B). Sau khi trur di tai ti€u thy thi vao nhiing
khung gio buc xa Mat Troi 16n nhu 10-14h,
thdy rd hiéu nang cao hon vi tai tiéu thyu khac
nhau ciia hai mo6 hinh va dic trung vé nguyén
1y hoat dong khac nhau.

4. KET LUAN

Ca hai m6 hinh diéu hudng tAm pin Mit
Trdi bang cam bién 4nh sang va didu hudng
tam pin Mat Troi bé“mg dong co budc duoc dé
xuét trong bai nghién ctru nay déu di cho ra
mot két qua kha quan hon vé mat ning luong.
Béng nhitng s6 liéu thuc t& do dugc, md hinh
diéu huéng tim pin Miat Troi bang cam bién
anh sang c6 hi€u qua nang lugng hiru ich cao

hon 24% so v6i mé hinh van hanh bang dong
co budc va dir liéu tinh toan khi da trur di tai
tiéu thu.

Tuy rang ca hai md hinh déu mang lai
hiéu qua vé mit niang luong nhung van con
nhiéu bat cap. Dbi v6i mé hinh diéu hudng tim
pin Mat Troi bang cam bién anh sang, do mo
hinh str dung cam bién bang 04 tAm pin mit troi
nho rat nhay voi anh sang nén vao nhitng khi
thoi tiét ning khong déu va nhiéu may thi mo
hinh ¢6 xu huéng hoat dong khong 6n dinh (tAm
pin khéng duoc diéu hudng dé vudng goc voi
cac tia Mat Tro1), hoac la dung yén khi khong
¢6 su chénh l1éch 16n dién ap giita cac tim pin,
didu nay lam giam dang ké hiéu suit cia mo
hinh. Déi véi mé hinh diéu hudng tim pin Mt
Troi bang dong co bude, mod hinh nay chua that
su hiéu qua vé mit thuc té do cac dong co budc
luén phai hoat dong lién tuc dé giir tim pin cb
dinh mdt goc cu thé, do do6 ta phai tiéu hao rat
nhiéu dién nang dé van hanh thiét b. %

Ngay nhan bai: 12/9/2023
Ngay phan bién: 12/10/2023
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MO HINH HOA VA MO PHONG PONG LUC HOC HE GIAM CHAN
CUA MAY bAM LAN VA RUNG

MODELING AND SIMULATION OF DYNAMIC DAMPING SYSTEM OF
IMPACTION ROLLER AND VIBRATION COMPACTOR

Huynh Céng Lén*, Luong Van Téi
Khoa Co khi, Truong Pai hoc Bach Khoa, Pai hoc Qudc gia Thanh phd HO Chi Minh

TOM TAT

MG hinh todn ciia hé gidm chdn dwoc thanh ldp trén co sé phén tich két cau va cdc thong sé
lam viéc ciia may dam va rung truc lan. Cde mé hinh mé phéng dweoe tao ra bao gom chuyén dong
ciia xe kéo, khung mdy va trong lan rung. Sir dung phan mém MATLAB Simulink dé mé phéng dong
lire hoc ciia co hé trong nhiéu méi trwong lam viée khdc nhau. Két qua mé phong dwege so sanh voi
di liéu thwe nghiém @é diéu chinh mé hinh mé phéng phit hop véi thuc té hon. Két qua mé phong
ciing chi ra rang cdc thong sé lam viéc cia trong lu rung dnh hwéng nhw thé ndo dén bo phdn kéo.
Két qua cho thdy mé hinh ddng lwc hoc va mé hinh mé phong cé thé mé phong diéu kién lam viéc
ciia trong lu rung va gitip cdc nha thiét ké c6 thé toi wu héa cdc théng sé lam cia may dam rung

truc lan.
T khéa: Trong lu rung; Pam lin; Mé phong déng liee hoc; Rung va.
ABSTRACT

The mathematical model of the damping system is established on the basis of structural
analysis and working parameters of the roller vibration compactor. The simulation models created
include the motion of the tractor, machine frame, and vibrating roller. Use MATLAB Simulink
software to simulate the dynamics of the mechanical system in many different working environments.
The simulation results are compared with experimental data to adjust the simulation model to better
match reality. The simulation results also show how the working parameters of the vibrating roller
affect the traction. The results show that the dynamic model and simulation model can simulate the
working conditions of the vibrating roller and help designers optimize the working parameters of

the roller vibrating machine.

Keywords: Vibrating roller; Roller compactor, Dynamic simulation.
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1. TONG QUAN

Pam va rung truc lin 1 mot dang dam
bé tong khac véi dam lan tinh truyén thong va
nén rung. Phuong phap nay ap dung dong thoi
k¥ thuat nén rung va va rung, do dé6 n6 mang
lai hi¢u qua dam nén tdt hon. Tuy nhién, do tac
dong cua cac lyc va nén thiét bi nay thuong gay
ra rung dong va tiéng On trong qua trinh lam
vigce.

Ap dung k¥ thuat mé phong va 1y thuyét
dong luc hoc co hé nhiéu bac tu do, viéc mod
phoéng dong luc hoc duge thuc hién trén toan
bd md hinh may dim va rung tréng lin bang
phan mém mé phong MATLAB Simulink. Cac
quy luat dong lyc hoc ctia hé giam chan di cho
thdy sy anh huong dén thong sé lam viéc cia
bo phan kéo va trong lu, tir nhitng két qua do
gitip cho nha thiét ké cit giam bdt vong 1ap
trong thiét ké va thir nghiém.

2. NGUYEN TAC LAM VIEC CUA MAY
PAM LU VA RUNG

May dam lan va rung chu yeu bao gom
may kéo, trong lan, khung, co cau giam chan
va nang, co cau di chuyén... [1]. May kéo 1a
may Ui, may xuic hodc loai phuong tién ky thuat
khac co thé dap ung cac yéu cau cda nhi¢ém vy
kéo. Hinh dang ctia trng lan 1a khong tron déu,
bién dang thong thuong 1a tam canh, tir giac
hodc ngii gidc, bién dang cia cac canh da giac
la cac cung tron.

Khi may dam lin va rung chuyén dong
thi dat s& bi nén theo chu ky thong qua su ting
giam ciia tm cia truc tréng lin do bién dang
bén ngoai cua tréng khong tron. N6 co thé sir
dung su bién d6i tudn hoan cua ning luong
& dang dong ning va thé ning cua trong lin
dé tac dung lyc tdc dong vdi bién do 16n va
tan sb thap t6i dat, ngay 1ap tic s& co su giai

phong nang luong va cham 16n dé tao ra gia
toc chuyen dong cho céc hat vat li¢u va do dich
chuyen 16n [am tang mat do cua vat li¢u dé dat
dugc muyc tiéu nén [2]. Tai trong tac dong theo
chu ky va do go ghé cua mit duong s& gy ra
cac luc nén ngang va rung dong trong cac bd
phan cua may, vi du: khung xe, banh xe lan, xe
kéo va nguoi lai.

3. MO HINH MO PHONG VA MO HINH

PONG LUC HQC CUA HE GIAM CHAN
MAY DAM LAN VA RUNG

3.1. M6 hinh 3D ciia may dam lin va rung

Tréng ldn

\ Buléng

L Mo
K@ Ko

Khung

Truc l4n Truc hec kiéo

Hinh 1. M6 hinh 3D cia mdy dam trong ldn va rung

Céu tao ciia may dam trong lan va rung
dugc xay dung nhu hinh 1, né bao gdm cac
phan chinh nhu sau: tréng lan c6 bién dang 13
cac mat cung tron ghép lai, khung kéo duoc
lién két véi tréng lan qua tryc ctia trong va may
kéo qua truc kéo ¢6 10 xo giam chén.

Hé théng giam chin 14 thanh phan quan
trong dé cach ly dao dong tir trong lan tac dong
lén khung may va may kéo. Hé thong giam
chan nay duoc thiét ké dé 1am viéc ¢ hai mirc
cép do. Cép do mot chi xem xét truc kéo, khung
kéo va cac bd phéan 10 xo giam chan; Cép do
hai dugc hinh thanh boi truc banh xe lan, banh
xe 1an, khdi cao su dém duogc lép gilia truc cua
trong lan va tréng lan.
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3.2. M6 hinh ddng luc hoc ciia may dam lin
va rung

H¢ phuong trinh dong luc hoc cua hé
giam chin cho may dam va rung tryc lan 1a mo
hinh toan cua hé thong cach ly rung dong. Cac
d6i twong can phai dugc cach ly rung dong do
su tac dong cua tréng lin 1 xe kéo, khung va
tai xé. Gia sir may dam lan va rung lam viéc
trén bé mit twong ddi bang phang va nhén luc
kéo ngang tir may kéo. Hinh 1 thé hién so d6
phéc thao ctia hé giam chin ba bac ty do dugc
mo hinh hé thdng bao gdm may kéo, khung va
banh xe lan.

fit)

Xe Kéo Khl:,.mg <> Tr/&nglé’m
k v ;t': -
Y kA ' RA
< m "y
e I
Cy 2
|
;7;97 77777
« < «
X X u

Hinh 2. M6 hinh dong luc hoc cua hé giam chan
ciia mdy dam tréng lan va rung

Céc dai lugng dugc hién thi trong hinh
2:m,, m,, m, lan luot 1a khoi lugng xe kéo, khdi
luong khung xe, khoi luong trong lan; k, k, 1a
dd ctmg cua co h¢; ¢, ¢, 1a h¢ s6 giam chan cua
co h¢; F 1a lyc kéo phat dong tir xe kéo va f(t)
1a luc tic dong theo phuong tiép tuyén voi mat
duong dugce sinh ra boi chuyén dong quay cua
trong lan khong d6i xtng.

Gia thuyét rang xe kéo chuyén dong vé
phia trude véi van tée déu va hé thong giam
chan ciia may dam va rung tréng lan ¢ trang
thai can bang dudi tac dung cta ngoai luc.
Theo Dinh luét I Newton, phuong trinh dong
Iuc hoc cua hé la:
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mx, +c (X, —%,) +k (x, —x,)=0
myX, +c, (X, —x,) + &, (x, —x) + ¢, (X, —11) + &, (x, —u)=0(1)
myii+ ¢, (i = %,) + k,(u—x,) = f(?)

Hé phuong trinh (1) c6 thé biéu dién
dudi dang ma tran nhu sau:

MX+CX+KX =F (2)
m 0 o q ¢ 0
M=0 m O0|C=|¢ c¢+c, —c,
0 0 m, 0 -c c,
ko -k 0 0 X,
K=|-k k+k -k, |F=| 0 | X=|x| O
0 -k K 1) X,

Trong do: M, C, K tuong tng 1a ma tran
khoi lugng, ma tran giam chan, ma tran dg cting;
F 1a vector tai trong; X 1a vector chuyén vi.

Gia str rang f(t) chi gdy anh huong dén
cac bo phan cia hé thong may dam va nguoi
lai khi trong lan tac dong lén duong, chuyén
vi ban dau cta khung va may kéo bang xem
nhu khong déng ké va thoi gian va cham thi rat
ngan, nhu vy tong xung luc tuong tac chi duoc
xem xét ¢ giai doan trong ln va cham v&i mat
dat [3]. Téng xung, J, dugc xac dinh béi:

J = j f(o)dt 4)

Trong d6, T tong thoi gian trong lin va
cham voi mat dat, J 1a téng xung luc tac dung
1én cac bd phan may dam. Nhu vay van tde
chuyén dong ciia khung may dugc xac dinh
nhu sau:

(5)F
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Thay céc gia tri ban dau vao hé phuong
trinh (1), ta co:

3(0)=x,(0) =u(0) =0
5(0) = %,(0) =0 (©6)
i(0)=v,

4. MO PHONG PONG LUC HQC HE
GIAM CHAN CUA MAY PAM LAN VA
RUNG

4.1. M6 hinh mé phéng hé gizm chin cia
may dim lin va rung

M6 hinh bao gdm cac chuyén dong
tuong ddi cua cac khoi luong m1, m2, va m3
duoc xac dinh ro rang, thong qua céc chi tiét
giam chin nhu 16 xo, dém cao su. Cac chuyén
dong nay dugc xéac dinh boi cac ham chuyén Vi
theo thoi gian.

4.2. Xac dinh cac diéu kién bién cho cic
chuyén dong

Tam phing hinh chit nhat dugc mo
phong mat duong tiép xac voi banh xe lan.
Tam dugc két ndi ndi dat bang mbi ndi ¢ dinh.
Céc khop quay dugc xac dinh twong ung gura
tréng 1an va tryc tréng lan, khung va tryc trong
lan, truc may kéo va luc kéo, dan dong banh xe
va truc. Méi ndi rang budc giira khung va truc
kéo duoc dinh nghia 1a khop tinh tién.

4.3. Xac dinh cac luc tac dung
a) Luc lo xo
Luc 10 xo ndi truc kéo v6i khung mo

phong hé thong giam chin dau tién. D9 cling 16
x0 dém duoc tinh toan la 282 N/mm.

b) L ép dng 16t

Giai doan thtr hai ciia h¢ thong gidam
chan bao gom céc khoi cao su va 16p xe. N6 co
thé lam giam rung dong xuyén tam va ngang.

¢) Luc kéo

Su twong tac giira tréng 1an va mat dat
dugc xem nhu la bai todn va cham gitta hai
khéi lugng va sinh ra lyc va duge mo phong
nhu sau:

e {Max(O,k(x1 —x)* —step(x,x, —d,c,,. ,X,0)xX) 1 x<x, (7)
0:x>x

Trong d6: step 1a ham bac thang; k 1a
ctmg tiép xuc nd phu thudc vao tinh chét cia
vat liéu va hinh dang hinh hoc cua céc vat thé
va cham; x la khoang cach thuc té gitra hai vat
thé va cham; e 1a gia tri thuc duong biéu thi chi
s6 phi tuyén c__lahé sb giam chan; d 1a d¢ sau
xuyén thau; X, la g1a tri thuc khong d6i; x 1a toc
do xuyén thau tai diém tiép xc.

Khix > Xl‘thi hai vat chua tiép xtc nhau
va luc va cham bang khong. Khi x <X, khi do
su va cham da xay ra véi cac tham so dugc chi
dinh tuong tmg 1a: hé s6 d6 cung k 1a 1,0x10°
N/mm; hé s6 phi tuyén e 14 1.6; hé s6 giam chan
¢ thuong 1a 120 N.s/mm; do sau xuyén thau d
13 0.2 mm; hé s6 ma sat tinh giira dat va thép 1a
0,75; hé s6 ma sét dong 1a 0,57.

4.4. X4c dinh mé-men truyén dong tir xe kéo
cho trong lan

Mo-men dan dong giita banh xe va truc
may kéo la dugc dinh nghia trong MATLAB
Simulink, diéu khién may kéo chuyén dong
phia trugc. Dé giit thiang bang chuyén dong, tat
ca cac banh xe mo-men truyén dong duoc thém
vao mo hinh mé phdng.
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5.PHAN TiCH MO PHONG VA BAN LUAN
5.1. Piéu ki¢n mé phong

Tat ca cac mo-men dan dong banh xe
dugc cung cap bai ham bac thang, né dugc mo
phong trong Matlab Simulink. Theo cac khao
sat thir nghiém, gia tri trung binh cta toc do xe
lu 1a 14,4 km/h trong diéu kién 1am viéc binh
thuong. Bon vi do trong MATLAB 1a hé don
vi quéc té SI. Theo sb liéu thuc nghiém, cac
thong sd két cau cua hé théng cach ly rung cé
thé duoc xac dinh nhu sau: do c&ng 16 xo k, }é
282 N/mm va k, 1a 300 N/mm; h¢ s6 giam chan
¢,1a 50 N-S/mm va c, 14 800 N-S/mm.

5.2. Két qua mé phéng va nhin xét

Trong Matlab Simulink, hiéu suat cta
hé thong duoc md phong va dinh ludt tai trong
va dap theo phuong ngang tac dung l1én may
kéo mé phong twong tmg. Hinh 3 cho thdy mo
phong va kiém tra duong cong tai trong ngang
trong diéu kién may dam tréng lin va rung dang
lam viéc ¢ vén tdc trung binh 1a 14.4 km/gio.
Truc tung biéu dién tai trong ngang tic dong
1én may kéo doc theo phuong x va truc hoanh
biéu dién thoi gian mé phong. Hinh 4 biéu dién
duong cong tai trong tac dong mo6 phong trong
qué trinh may dam lan gia toc tir 0 1én 22 km/h.

Trong hinh 3 xuét hién hai dinh tai lién
ké trén duong cong trong qua trinh thi nghiém
khi mdi canh cta tréng lian dap xudng dat.
Nguyén nhén 1a do cam bién lyc cing c6 thém
tai nén tai thyc té chi nén c6 mot dinh. Bang
cach so sanh duong cong mod phong va kiém
tra, luat bién thién cua lyc tac dong ngang dugc
hién thi trong hinh 3 vé& co ban phu hop véi tai
trong ctia duong cong thir nghiém, tan s tac
dong va pham vi cla gia tri tai. Sai sd ctia nd
nam trong gi6i han cho phép. Do d6, két qua
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mo phong xac nhén tinh dung dan ciia mé hinh
dong lyc hoc.

Hinh 3. Duong cong tai trong moé phong va

kiem tra

MARKER 164 WEA_{

Hinh 4. Duong cong tai trong tdac dong lén may
kéo theo phwong ngang khi tang toc
tr 0 lén 22 km/h

Khi thay doi cac tham sb anh huéng dén
ché d6 lam viéc cta hé thong khi mé phong nhu
do cing k1 duoc dat tuong ung vdi cac gia tri
282, 400 va 500 N/mm, dudong cong tai trong
tac dong dén may kéo theo phuong ngang duoc
thé hién nhu sau (hinh 5). Cac dudng cong biéu
thi cho thiy rang khi gia tri k, tang 1€n, tai trong
kéo tang khong manh, dat cuc dai xuét hién
phia trudc, luc kéo lui ting 1én va tai trong vé
co ban 13 khong thay d6i, nhung tréng lan bat
lai tir mat dat ngay cang nhiéu va cac duong

cong tai trong thay d6i khong déu.
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Hinh 5. Duong cong mé phong tai trong tac dong
lén may kéo theo phwong ngang khi thay doi do
cung k,

=

=

Hinh 6. Buong cong moé phong tdi trong tdac dong
lén may kéo theo phwong ngang khi thay doi hé so
gidm chdn ¢ ;

Hinh 6 cho thdy anh huéng cua giam
chin dén hé théng khi hé sb giam chin ¢, dugc
xac dinh la 20, 80 va 130 N-S/mm. Khi gia
trj giam chén ting, tai tac dong theo phuong
ngang 1én xe kéo tang 1én va tréng lan nay 1én
khoi mat dat, anh huong dén tan s6 va dap cua
trong lan t6i mat dat va hiéu qua dam lén giam.

Hinh 7. Buong cong moé phong tdi trong tdac dong
lén may kéo theo phirong ngang khi thay doi hé sé

do curng k,

Forot inesion)

Hinh 8. Duong cong mo phong tdi trong tac dong
lén may kéo theo phwong ngang khi thay doi hé so
giam chan c,

Hinh 7 thé hién sy thay d6i cia dudng
cong tai trong tac dung theo phuong ngang
khi d¢ ctng cap thir hai k, duge chon tang dan
tar 50, 200, 300 va 400N/mm Nhu duoc thiy
trong Hinh 7, tan sb cua tat ca cac dudng cong
vé co ban 1a gidng nhau va tai trong kéo ting
khi tang k,; khi k, 1a 200, 300 va 400, su thay
d6i cua du’O’ng cong giéng nhau Du:orng cong
giai thich khi gia tri cta k, 1én rat nhiéu thi tai
trong tac dung theo phuong ngang giam di. Do
do, bang cach giam k,, tai trong tac dong co
thé giam tuong tng. H1nh 8 hién thi cac duong
cong tai trong tac dong ngang khi & cip do thir
hai hé s6 giam chan ¢, duoc chon 1a 400, 600 va
800 N-S/mm. Nhu trong hinh 8, véi su gia tang
d6 giam chan hé s6 C,, tan s6 va dap ctia trong
lan gitt nguyén khong d6i, bién do tai trong kéo
tang 1én mot chut.

6. KET LUAN

Anh huong cua cac hé s6 do cung, h¢ $6
giam chin va van toc ctia xe kéo dén tai trong
tac dong theo phwong ngang cua miy dam
tréng lan va rung di dwoc nghién ctu thong
qua chuong trinh mé phong dong luc hoc cua
hé giam chan. M6 hinh 16p xe va mat dudng
da duogc dua vao mo hinh dong luc hoc cua co
hé dé mo phong su twong tac cua xe kéo dén
tai trong dam. Két qua mo phong cho thiy tai
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trong kéo nhay cam v&i hé sb giam chin cap
mot va van toc luc kéo, trong diéu kién dam
nén binh thuong, lyc kéo téi da vong 60 ~ 80
kN. Giam d6 cting cap d6 thir hai c6 thé 1am
suy yéu luc tac dong ngang 1én xe kéo. Hé sb
giam chan cip do thu hai it anh huong dén tai
trong kéo. Khi ting toc do ctia xe kéo thi lyc tac
dong theo phuwong ngang ting, tin sb ting 1én
dang ké, d6 sdu nén dat ciing ting. Nhiing két
qua ndy co6 thé giup cac nha thiét ké hop 1y hoa
qué trinh thiét ké may. %

Ngay nhan bai: 08/9/2023
Ngay phan bi¢n: 15/10/2023
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TOI UU HOA HIEU SUAT MAY CONG CU BANG PHAN MEM
HO TRO GIA CONG

OPTIMIZE MACHINE TOOL PERFORMANCE WITH SOFTWARE SUPPORT FOR
PROCESSING

Lé Thuong Hién, Ngé Sy Pong
Truong Pai hoc Bién luc

TOM TAT

Bai bdo trinh bay nén tang tich hop, cho phép sir dung cdc kha ndang xir Iy ma lénh, mé
phéng gia cong va toi wu héa luc cdt tai mét vi tri, givip giam dang ké thoi gian tir khi tao chwong
trinh dén khi bat dau gia cong. Cdc thir nghiém “Tity chon t6i wu héa lyc cat” da cho thay thoi gian
cdt thé giam t6i 20%, diéu nay khéng chi givp tiét kiém chi phi ddang ké ma con giip han ché mai
mon dao cu.

Tir khéa: T6i vu héa; Hiéu sudt may.
ABSTRACT

In this paper, an integrated platform is presented. It allows the use of code processing
capabilities, machining simulation and cutting force optimization at one location, helping to
significantly reduce the time from program creation to start. machining head. Tests of the “Cutting
Force Optimization Option” have shown rough cutting times to be reduced by up to 20%, which not

only results in significant cost savings but also helps limit tool wear.

Keywords: Optimize; Machine performance.

1. MO PAU

Viée st dung cac phan mém dang tin
cay 1a cau ndi gitta CAD/CAM va may moc
duogc phat trién v&i muc dich tdi da hoa nang
suit, giam thoi gian gia cong va giam thiéu hao
mon dao cu.

Trong nhitng ndm gan day, chung ta da
chtng kién nhu ciu ngay cang ting d6i vi may
moc dé c6 thé xur Iy cac phoi gia cong c6 hinh
dang phirc tap. Pap Gmg nhu cau nay, ching toi

da khai thac phan mém CELOS DYNAMIC
post. Phan mém toan dién nay tong hop cac kha
nang xir 1y ma 1énh, mo phong gia cong va tdi
wu hoa luc cit vao mot sb ung dung trong san
xudt co khi.

Phian mém CELOS DYNAMIC post 1a
phan mém may tinh tich hop ba chirc ning: Bo
xtr 1y sau, md phong gia cong va tdi wu hoa
luc cit. Sau khi chuyén d6i duong chay dao
do CAD/CAM thiét ké sang chuong trinh NC
trén bo xtr 1y sau, chirc ning moé phong cit st

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 308, thang 10 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

dung cong nghé song sinh ky thuét s6 cua hing
DMG MORI dé danh gia hinh dang gia cong,
thuce hién kiém tra nhidu va sau d6 udc tinh thoi
gian gia cong. Chirc ning t6i uu hoa lyc cat
danh gié tai cit va tu dong tao chuong trinh NC
v6i cac didu kién gia cong dugce t6i uu hoa.

Hién nay, tai Viét Nam, céc phﬁn mém
hd tro gia cong co khi dugc st dung rong rai.
Tuy nhién, vé1 mdt cong cu tich hop céc chuc
nang moi trong phan mém nay, cho phép ngudi
str dung t6i uu duoc cac thong sb lién quan va
gia thanh san pham.

2. TOI UU HOA HIEU SUAT TREN CO SO
PHAN MEM

Chon ché d6 cit trong gia cong co khi
it ton thoi gian nhét 1a ché do cit 1a xac dinh
chiéu sau cit, s6 1an chay dao, luong chay dao,
tdc do cat va cong suat can thiét trong diéu kién
gia cong nhat dinh.

Ché do cat trong gia cong co khi hop
1y 1a ché d6 cat it ton thoi gian nhat dé ché tao
san pham, do d6 gia thanh cua n6 ré nhat. Néu
chon dung két ciu dao, thong s hinh hoc phan
cit, vat liéu, phuong phap mai sic va mai bong
cling nhu x4c dinh dung dan cach ga dat, kep
chat dao va phoi, didu chinh may tét, trang bi
cong nghé co két cau hop 1y sé& tao diéu kién dé
chon ché do hop 1y va tiét kiém.

Chon ché do cat 1a xac dinh chiéu sau
cit, s6 lan chay dao, lugng chay dao, tde do
cit,... Vi vy, dé dua ra 1 cong thic cu thé dé
tinh ché do cat cho tung loai vat liéu, diéu can
phai vach rd rang nhimg yéu cdu vé do chinh
xac kich thudce, hinh dang, do bong bé mat sau
khi gia cong, dac trung vat li€u san phém nhu
nhan hi¢u thép, trang thai co tinh va trang thai
16p bé mit phoi.
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Céc thong sb vé luong chay dao (S),
van toc cat (V) va chiéu sau cit (T).. Cac thong
s6 nay cyc ky quan trong, né anh hudng truc
tiép t6i qua trinh gia cong cling nhu chét lugng
san phém, thoi gian gia cong, nhiét do cit, dao
va qua trinh leo dao, d0 nham, d6 cong vénh,
ning suit,.. va tr @6 anh huong truc tiép dén
gia thanh san pham.

Ché d6 cét chiu su tac dong cua mot
loat cac nhan t6 nhu thanh phﬁn hoa hoc cua vat
liéu, phwong phép san xuét, va gia cong nhiét,
cAu trac té vi, do 16n cua hat va mang ludi tinh
thé. Cac nhan td trén nhiéu khi anh huong 1
cach twong hd nhau dén chd cit va khong thé
danh gié doc lap, riéng 1¢ nhau, ché do cit con
phu thudc vao phuong phap gia cong, loai vat
li¢u dao, thong s6 hinh hoc dung cu cit got,
diéu kién ga, kep chat chi tiét, vi vay, ché do
cit rat phirc tap, thuong dugc chon theo kinh
nghiém va st dung cac cong thirc thuc nghiém
dé tinh toan ché do ct.

Céc yéu to anh huong dén ché do cat
trong gia cong co khi:

+ Chiéu sau cat (t): La khoang cach
giita cac bé mat dang va da gia cong, do theo
chiéu vudng goc véi bé mit da gia cong.

+ Luong chay dao (s): La khoang cach
dich chuyén cua dao trén vong quay cua phoi,
hoic 1a khoang dich chuyén cta phoi sau mot
vong cua dao.

+ Thuong c6 lugng chay dao doc,
ngang, nam ngang, thing dung, nghiéng, hodc
1a lvgng chay dao tron.

+ Chiéu rong cta Phdéi b(mm): La
khoang cach giita cic bé mit dang va di gia
cong do theo mit cit.

+ Chiéu day phéi a (mm): La khoang
cach gitra hai vi trf lién tiép ciia mat cat sau mot
vong quay cta phoi hay sau mot 1an chay dao,

&
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do theo phuong vudng goc véi chiéu rong phoi.
+ Dién tich phoi f (mm?): La chiéu sau
cit (t) va luong chay sao (S), hodc chiéu rong
phéi (b) v6i chiéu day (a): f=ts = ba.
+ Thc @6 cat V(m/ph): La doan duong
dich chuyén cta ludi cat d6i voi mat dang gia
cong trong mot don vi thoi gian.

Mbi phuong phap gia cong khac nhau
thi déu c6 cac thong s6 vé ché d0 cat khac nhau,
va ché do cat phu thudc vao rat nhiéu yéu td.
Chinh vi vay, cac thong s6 ché do cat va dac
biét 12 cach Iya chon thong sé ché do cit trong
gia cong co khi ché tao may 13 diéu ma ching
ta can luu y.

Phan mém méi CELOS DYNAMIC
post ¢6 thé thuc hién mot cach thuan loi trong
qua trinh t6i vu hoéa (Hinh 1: Giao dién chinh).

T S -
v wew S mrm—n e e
@A F AFROLE LA A A A e

Hinh 1. Giao dién chinh phan mém CELOS
DYNAMIC post

CELOS DYNAMIC post cho phép
chay mo phong cat chuwong trinh NC chinh xAc.

+ Chure nang nghién ctru thoi gian dugc
str dung dé thyc hién du doan thoi gian chu ky
chinh xéc (trong pham vi chinh xac 10%).

+ Chirc nang kiém tra nhiéu gitp ngin
ngtra nhiéu khi gia cong, giup gia cong an toan
hon.

+ Ngoai cac chuong trinh do CAM
thiét ké, no con twong thich véi cac md phong
chuong trinh dugc viét bang chirc nang lap
trinh hoi thoai MAPPS.

Két qua vé chirc nang thoi gian & hinh 2:

[Tcode  cComment Max. Speed | Cutting Time = Other | Cutting + Other | Percentage

K 0 0.000 0.00M 0.00M 0.00M 0.001%
2 6 16R2EM  2228.000 26.03M 0.65M 26.68M 9.998%
3 3 8BEM  5968.000 42.56M 016M 42.72M 16.008%
4 s 6BEM  5968.000 196.92M  0.17M 197.08M 73.855%
5 4 10EM 4138.000 016M 0.21M 0.37M 0.138%

Minute

B Other
B Cutting Time

T Code

Hinh 2. Chirc nang thoi gian

So sanh cdc md hinh 3D do CAD thiét
ké va hinh dang cit mo phong (trén hinh 3).

Hinh 3. M6 hinh 3D thiét ké hé tro

Bo xur Iy sau chuyén dung c6 thé duoc
su dung dé tao cac chuong trinh NC tuong
thich vi médy cong cu DMG MORI.

+ Tuong thich vi cac chire ndng chuyén
dung (Diéu chinh tng dung, ma Quick M).

+ Piéu chinh tng dyung: Giam dang ké
thoi gian gia cong tho va cai thién do chinh xac.

+ Hb tro nhap liéu tu dong dé giam bat
cong viéc nhap liéu cua ngudi van hanh.
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Giam thoi gian cét va han ché hu hong
dung cu.

Chtric nang toi wu hoa lyc cat cung cap
kha nang kiém sodt toi uu céc diéu kién gia
cong.

+ Bang cach cung cip kha niang kiém
soat toi uu céac dicu kién gia cong, giam 20%
thoi gian cat thd va han ché hu hong dung cu.

+ Két qua mo phong luc cét c6 thé dugc
xem dudi dang bicu do.

- Kiém tra trudc cac khu vuc ¢o tai cat
cao dan dén hu hong dung cu.

Time [s] - Cutting force [N]
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Phuong phap méd phong truc quan va
to1 wu hoa cho phép giam thoi gian va nang cao
chat luogng cua chi tiét may.

3. KET LUAN

St dung phan mém CELOS DYNAMIC
post céc thir nghiém “Tuy chon t6i wu hoa luc
cit” da cho thay thoi gian cat tho giam tdi 20%,
diéu nay khong chi giap tiét kiém chi phi déng
ké ma con gitp han ché mai mon dao cu.

Viéc tinh toan, mo phong qua trinh t6i
vu hoa cit got dua trén co s& cac phuong phap
truyén théng gitp giam thoi gian va gia thanh
trong hd tro thiét ké. <
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Lip dit may phat dién va dwa tubin khi dw 4n
nha may dién Nhon Trach 3 vao b¢ mong

cong ty Lap may Viét Nam (Lilama) phdi

hop vé6i chii du tu, cac nha thau tién hanh
dua may phat dién va tuabin khi du 4&n nha may
dién Nhon Trach 3 vao b¢ mong. Day 1a cot
mdc quan trong ciia Dy 4n nha may dién Nhon
Trach 3 va Nhon Trach 4, nhim dam bao tién
do phéat dién thuong mai (COD) Nha may di¢n
Nhon Trach 3 vao quy 1V/2024 va Nha may
dién Nhon Trach 4 vao quy 11/2025.

S ang ngay 13/10 va ngay 16/10/2023, Tong

May phat d‘len dwoc d‘u’a vao vi tri lap dat

May phat dién Nha may dién Nhon
Trach 3 do OEM GE cung cép, ma hiéu W88,
xuat xi: Ba lan, c6 cong suat 892 MVA, trong
luong 453,6 tan, (Chiéu dai: 11,89 m, chiéu
rong: 4,86 m, chiéu cao: 4,92 m), thoi gian san
xudt ché tao 15 thang tir 03/2022 dén 06/2023.

Téng gidm doc Lilama Lé Van Tuan (ter 6 turphaz
qua) chi dao tai cong truong dw an nhiét dién
Nhon Trach 3

Turbine khi do OEM GE cung cap, xuét
xtr: Phap, ma hi¢u 9HAO02, trong luwong 431,1
tan, (Chiéu dai: 12,2 m, chiéu rong: 5,45 m,
chiéu cao: 5,4 m). Thoi gian san xuit va ché
tao 15 thang tir 03/2022 dén 06/2023.

Tuabin khi dvoc dwa vao vi tri Zd'p dat an toan

Dy an Nha méy dién Nhon Trach 3 va
4 tai huyén Nhon Trach, tinh Déng Nai la du
an quan trong quc gia, thuéc Quy hoach Dién
VIIL, dugc Chinh phi giao cho Tong cong ty
Dién lyc Dau khi Viét Nam (PV Power) lam
chu dau tu, Samsung C&T Corperation va
Toéng Coéng ty lip may Viét Nam Lilama 1a 2
don vi lién danh téng thau. Du an duoc thuc
hién theo hop dong thiét ké - mua sim - xay
dung - lap dat - chay thir va nghiém thu (EPC),
¢ cong suat 1.500 MW véi tong mic dau tu
1,4 ti USD.

Du an Nhiét dién Nhon Trach 3 va 4 sur
dung nhién liéu khi LNG déu tién tai Viét Nam.
Sau khi di vao hoat dong s& gop phan thyc hién
cam két phét thai rong vé 0 vao nam 2025 cua
Thu tuéng Chinh phu tai Hoi nghi COP26 cling
nhu dam bao an ninh ning lugng cia qudc
gia. <
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