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Abstract. Currently, many scientists are focusing on research related to the assembly
processes and quality inspection procedures in the production stages of bus manufacturing at
factories. Among these, many studies focus on the bus assembly process. This research delves
into the proposed improvements and standardization methods in City bus assembly,
employing Visual Components software. The study hinges on simulation technology
deployment to optimize assembly, from workflow design to final production. The author
suggests this method as a robust and future-oriented strategy to enhance performance and
product quality in bus manufacturing. The integration of Visual Components software ensures
precision, reducing time and costs while facilitating a synchronized workflow that can be
swiftly adjusted when necessary, during production, when product improvements or
modifications occur, or when customer requests for modifications. This marks a pivotal
moment in the digital transformation of manufacturing and assembly, presenting opportunities
to enhance productivity and global competitiveness in the bus manufacturing sector.
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Tom tat. Hién nay, nhiéu nha khoa hoc dang tap trung nghién ciu lién quan dén quy trinh lap
rap va quy trinh kiém tra chat lugng ciia cac cong doan san xuat xe bus tai cac nha may san
xuét. Trong d6, C6 nhiéu nghién cau tap trung vao Iap rap xe bus. Nghién ciu nay tap trung
VAo Viéc dé xuat quy trinh cai tién va tiéu chuan hoa trong viéc lap rap xe bus City thong qua
viéc ap dung phan mem Visual Components. Ung dung cong nghé mo phong dé t6i vu hoa
quy trinh lip rap, bao gom tur viéc thiét ké quy trinh cho dén san xuat cudi cung. Tac gia dé
Xuat mot phuong phép hiéu qua va tién tién dé ting cuong hiéu suat va chat luong san pham
trong nganh cdng nghiép san xuat xe bus. Str dung phan mém Visual Components khéng chi
dam bao sy chinh xéc trong quy trinh ldp rap ma con giam thiéu thoi gian va chi phi, ddng
thoi tao ra mot quy trinh 1am viéc ddng bo va dé quan ly, c6 the thay d6i nhanh néu trong qua
trinh san xuat phat sinh cai tién 1am mai san pham hodc yéu cau thay doi tir khach hang. Day
la mot bude tién quan trong trong quéa trinh chuyén doi sé caa cac doanh nghiép san xuat va
lap rdp, mo ra co hoi dé nang cao niang suat va canh tranh toan cau trong linh vuc san xuat xe
bus.

Tir khoa: Xe bus, Phan mém Visual Components, Quy trinh lip rap xe bus, Quy trinh san xuét xe
bus.
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1. PAT VAN DPE

Trong béi canh canh tranh gay gat va tién trién nhanh chong cua nganh cdng nghiép 6 to,
viéc téi uu hoa va tiéu chuan hoa quy trinh san Xuit dong vai tro quan trong trong vi¢c dam
bao hiéu qua va chit lugng san xuat xe bus [1, 2]. Hién nay, mot sé nghién ciru ciing da thao
luan vé quy trinh lap rép trong cac nha may san xuét cac loai xe co gidi. Cac nghién ciu nay
da st dung cac mé hinh mé phong dé tinh gon quy trinh lip rap céac loai xe nay [3-5]. Cac
nghién ctru khac cling da st dung cac thuat toan dé sir dung cho viéc tinh toan cho day chuyen
lip rap than xe bus [6-9]. Nghién ctu nay gilp cho viéc cai thién ning suit cua day chuyén
san xuat khi &p dung vao thuc té san xuat. Tuy nhién, Nghién ctru nay chua di siu vao viéc
phan tich chi tiét cac cong doan cua toan bo qua trinh Iap rap ma chi cai tién va chuan hoa san
Xuit xe bus. Do vay, bai nghién ciru ndy s& tap trung vao tai sao va lam thé nao viéc cai tién
va tiéu chuan hoa quy trinh Iap rap nham mang lai nhiing thay d6i dang ké vé nang suat.

Dé tién hanh cai tién va chuan hoa quy trinh, nghién ctu gigi thiéu va 4p dung phan mém
Visual Components trong quy trinh san xuat xe bus. M6 phong hé théng san xuat truge khi
trién khai duoc dé xuét 1a budc quan trong trudc khi thiét ké nha may hodc phan xuong, gitp
kiém tra va t6i wu héa qua trinh san xuat ma khéng can tac dong dén phan cang vat ly [10-
13]. Tir d6, md phong quy trinh san xuét da dong gop vao sy canh tranh va chién lugc phat
trién cua nganh 0 t6 trong thoi dai cong nghi¢p 4.0, mo ra mot huéng nghién ciru méi va quan
trong dé thuc day cai tién va tiéu chuan hoa trong nganh san xuét o to trong tuong lai.

2. CO SO LY THUYET VA PHUONG PHAP NGHIEN CUU
2.1. Co sé ly thuyét

Hién nay, Cong ngh¢ lap rép 6 t0 bus st dung cac chi tiét roi tr nudc ngoai bao gom ca
Viéc chuyen giao cong nghé ban quyén ky thuat tir nha san Xuat gbc [14], trong do ty 1€ cac
chi tiét, linh kién duoc ndi dia hoé san xuét truc tiép trong nudc di dan ting 1én, hudng dén
viéc tang nhanh ty 1 noi dia hoa xe bus dé giam phu thudc vao ngudn linh kén & nude ngoai,
nham chu dong trong qud trinh san xuat. Diéu nay duoc thyc hién tai cong ty Bus Thaco.

Trong thoi gian gan day, nganh cong nghiép san Xuat 6 t6 ¢ Viét Nam da phat trién manh
mé, dac biét 1a trong viéc san xuét 6 t6 khach va 6 t6 bus thay thé cac xe nhap khau nguyén
chiéc [15, 16]. Cac nha may san xuit & t khach va 6 t6 bus ¢ Viét Nam nhu Nha may Chu
Lai - Truong Hai (THACO), Nha may 6 td 3-2, Tong cong ty co khi giao thong van tai Sai Gon
(SAMCO) va TRACOMECO.

Tuy nhién, quy trinh san xuat va I3p rap xe bus tai Viét Nam hién nay van con nhiéu cong
doan thu cong va chua duoc tiéu chuan hoa khién ning suét lap rap thap, gia thanh cao va gay
ra sy khdng on dinh vé chét luong. Do d6, nghién cttu va phat trién quy trinh san xuat va lap
rap xe bus tiéu chuan hda 1a mot van dé quan trong, gilp nang cao nang lyc san XUuat, giam gia
thanh va ting canh tranh voi cac dong xe nhap khau.

2.2. Phuwong phap nghién ciru

Hién nay, Visual Components di tr¢' thanh cong ty dan dau toan cau trong nganh md
phong san xuét va 1a doi tAc cdng nghé dang tin cdy cia nhiéu cong ty san xuat. Phan mém
nay cung cap giai phap don gian, nhanh chong va tiét kiém chi phi cho viéc thiét ké va mo
phong day chuyén san xuit khéng nhimg trong linh vic 6 td ma ké ca cho cac nha ché tao
may, nha tich hop hé thong va nha san xuit. Visual Components gitp ngudi ding tao ra cac
mo hinh ao dé kiém tra truéc ké hoach va téi wu hoa cac quy trinh san xuét. Bang cach nay,
phan mém gitp ting cuong an toan, loai bo thoi gian nging hoat dong cua day chuyén san
Xuit déng thoi cung cap giai phap cho viéc thir nghiém va téi wu héa cac qua trinh san xuat
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truge khi trién khai vao san xuat thuc té. Théng qua (ng dung Visual Components trong qué
trinh chuan hoa quy trinh lap rap xe bus véi muc tiéu lam cho cong nghé md phong va thiét ké
san xuat tré nén dé str dung va dé tiép can doi vai to chac san xuat.

Hinh 1. O t6 bus dwoc san xuét lap rap tai Nha may Bus Thaco (nguon: tac gia).

San xuit theo day chuyén da tré thanh phuwong phap phd bién trong linh vyuc 6 t6 nhiéu
uu diém nhu toc do nhanh, chi phi thap, kiem soét duoc thoi gian va chat lugng qué trinh san
Xuit cao. Tuy nhién, dé dat duoc hiéu qua, can bang chuyén trong qua trinh lap rap 0 6 la yéu
t6 quan trong nhat dé t6i uu hoa thoi gian trong cac cong doan lap rap, huéng dén nang cao
nang suat, ting chat luong, giam gia thanh san pham tang tinh canh tranh cua 6 t6 lap rap
trong nudc vei 0 t6 nhap khau. B6i vai mot day chuyén can bang, cac didu kién can duoc dam
bao bao gém phan chia cong viéc déu, khdng cé sy chd doi hay nat that, va khéng cd san
pham ton trén day chuyén. Khi thiét ké day chuyén, can nhic ning suét cia cac vi tri 1am viéc
dé t6i wu hoa hiéu suat san xuat. Qua trinh can bang day chuyén doi hoi thuc hién cac budc
nhu do luong nhip san xuat trung binh, x4c dinh cdng viéc tdi thiéu, cAn bang ning suat va
danh gia két qua, do ciing 1a dinh huéng va muc dich cta nghién ctu nay.

3. QUY TRINH MO PHONG DAY CHUYEN LAP RAP TREN PHAN MEM VISUAL
COMPONENTS

3.1. Thiét lap layout diy chuyén lip rap xe bus

Day chuyén lap rép xe bus B60 dugc xay dung gdm 3 chuyén chinh: Chuyén Chassis
(Chuyén khung xe), chuyén Trim-Final (chuyén cat chinh sira cong doan cudi) va chuyén Iap
rap Sub duoc thé hién ¢ hinh 2. Chuyén Sub (chuyén hd trg) dé hd trg 1ap rap cum chi tiét, cung
cap vat tu cho chuyén Trim-Final. Tai mdi chuyén, lai chia nho thanh céc tram khac nhau nham
tang tinh chuyén mén hoa va dam bao kiém sodt tét cht lwong trong qué trinh 1ap rap.
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Hinh 2. Day chuyén san xuit xe bus.

3.2. Quy trinh lip rap xe bus tai chuyén Chassis: Chuyén Chassis gdm ndm tram chinh
MCO01, MC02, MC03, MC04 va MCO05 nhu hinh 3 va hinh 4.
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hoi, dng diu Final
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Hinh 3. Luu d6 l4p rdp xe bus tai chuyén Chassis.
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Hinh 4. Quy trinh lap rap xe bus tai chuyén Chassis.
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3.3. Quy trinh rap xe bus tai chuyén trim-final: Chuyén Trim-Final gom 10 tram: MTO1,
MTO02, MT03, MT04, MTO05, MT06, MT07, MT08, MT09, MT10 nhu hinh 5 va hinh 6.

1

1

Tram Tram] |Tram| |Tram Tram Tram| |[Tram| |Tram Tram| |

) ! Xuong

MT MT MT MT MT MT MT MT MT I~ Kiém
1 Pinh

02 04 05 06 07 08 09 10 | !

03 1

|

1

Tram
MT

01

Hinh 5. Luu d6 l4p rdp xe bus tai chuyén Trim-Final.
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A y
Tram MT08 Tram MT07
Rip kinh chiéu hiu, rép ghé tai, Hoan thign cop hanh 1y, Iz phong
ghé khich, chim nhién ligu, diu dudi, rap tip 10, dén pha, dén|
ndc lam mét... Dat i sau....

Sira chira

Khong dat

y A

Tram MT09 3 _ Tram MT10
'—»| Rap kinh chan g16, kinh —— Kiém tra | Kiém tra tong quat, Déng
lung, kinh héng tailo,... Dat 0 khung

Hinh 6. Quy trinh lap rdp xe bus tai chuyén Trim-Final.
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4. PHAN TiCH MO HINH HIEN TAI VA PE XUAT CAC BIEN PHAP CAI TIEN

Hién nay, viéc phan tich day chuyen Iip rap 12 mot budc quan trong trong qua trinh quan
ly san xuit dé dam bao hiéu suit va chat luong san pham. Pau tién, can thyc hién mot danh
gia toan dién vé hoat dong cua day chuyén, tir viéc do ludng ning suit dén xac dinh cac diém
yéu va van dé tiém an. Sau d6, dua trén dir liéu thu thap duoc, cd thé dé xuat cac bién phép
cdi tién nhu t6i wu héa quy trinh 1am viéc, cai thign tw dong héa, hodc néng cip cong nghé va
thiét bi. Tur 4o, st dung céac cong ngh¢ md phong va phan tich dit liéu co thé hd tro trong viéc
danh gia va dy doan hi¢u suat cua day chuyén. Biéu nay gilp cho viéc dua ra cac quyet dinh
cai tién dua trén dir liéu va thong tin chinh xac, ting cuong kha nang tién doan va kiém soat
trong qua trinh san Xuat Bang 1 mo ta cac bat cap trong day chuyén san xuat hién tai va dé ra
cac bién phap cai tién nham nang cao ning suit caa chuyén.

Bang 1. Bét cap va giai phap cai tién.

Buéc cong

cum cau sau

Lép chir C vao

bulong cang C va tam 16

STT Vi tri vide Bit cap Giai phap
Théo day thép Phlrongkphap c:at d%y thel? Dung may cat hoi dé cat
1 bude cAu trude budc cau trudc con thua dav thé
Tram  rép i cbng y thep
cum cau , Yéu cau nha cung cap
9 trudc (il(l;inhhaﬁulogg Tén thoi gian canh chinh canh chinh bulong gidi
igéi an- g bulong gidi han gbc 1ai han goc lai ding ti€u
' chuan
3 Thao day thép Phuong phap cat diy thép Dung may cat hoi dé cat
budc cang C budc cang C con thu cong  day thep
Tram  rép D¢ chinh x4c giita tam 16

Yéu cau nha cung cap

4 A bulong Cau chua cao gy gia coéng dung tiéu
cau e AT 2
ton thoi gian trong viéc gd chuan
bulong
A . Ton thoi gian thao bulong ., , o
5 N\ang_ C\haSSIS cim hai Chassis bing St dung stng hoi md
vao jig han Khé bulong
o oa
. . e Thiét ké co chu lat
6 Tram han Xoay F Lat chassis mat thoi gian Chassis
Han  khung On thol gian trong viec gy no chéng
X ..~ han khung chong bién _ .z A K
7 chong bién R hassi bién dang dugc lién két
dang Chassis dang. Chat luong Chassis bang mdi ghép bulong
i gidm khi han
Tram P R Rap cum dong Nhiéu nhan sy lam chung Th}et ke. 18 dl‘ dongﬂ de
8 cum dong A an phén chia ra ting cong
co mot dong co :
co doan lap rap
TAr am - gla - . PhuO’ng‘ phal? C%t ong }1 1 Thiét két co cAu cat ong
9 cong ong Catongnhya  nhua con thu cong (bang hoi bi 1anh khi né
hoi dao) oi bang xi lanh khi nén
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5. KET QUA MO PHONG
5.1. Xay dwng mé hinh trén phan mém

Vé6i muc tiéu 1 s hoa toan bd quy trinh lap rap xe bus bang cach sir dung cac tinh ning
ctia phan mém mé phong Visual Components. Tir dit liéu thyuc té tai nha may lap rap xe bus
r0i dua vao thanh dit liéu dau vao cho phdn mém mé phong. Sau d6, mé hinh mé phong duoc
thiét 1ap va tién hanh moé phong san xuét cho mot ca lam viéc (8 gid) véi yéu cau dit ra 1a
phai dat dugc luong san pham nhit dinh 1 12 xe/ ca 1am viéc. Str dung cac cong cu ciia phan
mém mo phong Visual Components, co thé xac dinh cac diém nat thit trong toan bo quy
trinh, tir d6 c6 thé thuc hién va thir nghiém chay mo phong bb tri cac phuong an thay doi. Day
chuyén lap rap duoc xdy dung & md hinh 3D trong phém Visual Components dugc thé hién &
hinh 7.

Hinh 7. Day chuyén lip rap.

Déy chuyen lap rép Chassis bao gdm nam cong doan chinh MC01, MC02, MC03, MC04,
MCO05 dugc xay dung ¢ mo hinh 3D trong phém Visual Components dugc thé hién ¢ hinh 8.

Hinh 8. Day chuyén lip rap Chassis.

Day Chgyén |3p rap Trim Final dé lap rap, dau vao la muoi cong doan MTO1 dén MT10, dau
ra la san pham xe bus B60 da hoan thanh va duoc kiém dinh, cudi cung dua san pham da hoan
thién tai kho chinh duoc xay dung & md hinh 3D trong phém Visual Components dugc thé hién &
hinh 9.
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TRIM FINAL

l"‘.

Hinh 9. Day chuyén lip rap Trim Final.
5.2. Két qua mo phéng

Hinh 10 va hinh 11 mo td Cycle time timg tram cua day chuyén Chassis va day chuyén
Trim — Final trudc va sau cai tién. Két qua Cycle time timg tram cua day chuyén trudc va sau
khi cai tién cung cdp céi nhin rd rang vé hiéu qua san xuét. Cycle time dugc xac dinh do dém
trong qua trinh 1ip rap méu cia giai doan thir nghiém, sau d6 dugc diéu chinh trong giai doan
dau cla qué trinh san xuit hang loat va dugc cong bd dé xac dinh nang suat san xuat (xe/
ngay) cua tuong xuong, tmg tram va toan nha may. Trude khi cai tién, cycle time thuong cao
do su khong can bang giita cac tram 1am viéc, dan dén sy cho doi va that thoat thoi gian. Sau
cai tién, cycle time giam déng ké nhd sy can bang nang suat t6t hon, khong co6 su cho doi va
cac tram lam viéc hoat dong hiéu qua hon. Piéu nay thuc day ning suit tong thé cia day
chuyén va ting kha ning d4p tmg nhu ciu san xuét.

Cycle time diy chuyén Chasis

40
35
30
25
20

15

10

5

0

Rap Rap

a Rap Gia Rap 16p MC1 MC2 MC3 MC4 MCS
cidusau cau  cum cong  vao
trugc  dong Ong hoi mam
co, hop
50

B Truge cai tién ™ Sau cai tién

Hinh 10. Chu ky san xuat (Cycle time) tirng tram ctia day chuyén Chassis truéc khi cai tién va sau cai
tién.
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43
42
41
40

39
38
37
36
35
34
33
32

MTO1 MTO02 MTO03 MT04 MTO05 MT06 MTO07 MTO08 MTO09 MTI0

B Trude cai tién ™ Sau cai tién

Hinh 11. Chu ky san xuét tirng tram cua day chuyén Trim — Final trudc va sau khi cai tién.

Bang 2. Hi¢u suat trung binh trudc va sau khi cai tién.

Cong doan Hiéu suat trung Hiéu suat trung
binh trudc cdi tien  binh sau cai tién

GC 16p 1 1
GC 6ng hoi 0,975 0,975
GC van 1 1
Han 1 1
LR cau sau 1 1
LR cau trudc 1 1
LR dong co 0,97 0,97
MCo01 0,6947 0,951
MC02 0,951 0,9251
MCO03 0,4404 0,4404
MC04 0,6724 0,6724
MCO05 0,4808 0,6397
MT1 0,7288 0,7204
MT10 0,4327 0,4539
MTO02 0,7397 0,6504
MTO3 0,7086 0,6552
MTO04 0,642 0,6511
MTO5 0,6113 0,6191
MTO06 0,5422 0,5823
MTO7 0,5471 0,5516
MTO8 0,5219 0,5196
MTO09 0,4413 0,4858
WB1 0,6412 0,6243
WB2 0,6207 0,6207
WB3 0,7687 0,7603
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Phén tich két qua tir bang 2 va hinh 12 cho thiy sy cai thién dang ké trong hiéu sut lam
viéc tai cac cong doan ctia day chuyén sau khi ap dung cac bién phap cai tién. Chiing ta c6 thé
thdy rang ty 1& hiéu suét tai cac tram lam viéc nhu MC01, MC05, MT06, MT09 va MT10 da
tang 1én mot cach dang ké. Vi du, ty 1¢ hidu suat cia MCO1 di ting tir 69% 1én 95%, con ty 1¢
hiéu suét cia MCO05 tang tir 48% 1én 64%. Tuy nhién, méc du da cé sy cai thién, ty 1¢ hiéu
suét tai mot sd tram nhu MT06, MT09 va MT10 van con & mitc thép va can duge tap trung
cai thién hon trong twong lai dé dam bao hiéu qua san xudt toan dién.
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® Hiéu suat trung binh trrde cai tién ™ Hiéu suét trung binh sau cai tién
Hinh 12. Biéu d6 so sanh hi¢u suat trung binh trudc va sau cai tién.

Tir biéu @b & hinh 13 cho thiy rang sau khi cai tién thi ban thanh pham cac cong doan ¢
su thay d6i ¢ hau hét cac cong doan tir 01 dén 02 ban thanh pham. Sy thay ddi ndy c6 thé
phan anh sy cai thién trong quy trinh san xuat, nhu 1am giam thoi gian cho doi, tang hiéu suét
lam viéc hodc cai thién trong quan ly vat li¢u. Cac bién dong trong ban thanh pham clng ¢o
thé phan anh su thay do6i trong yéu t6 ngoai canh nhu nhu cau thi truong hodc thay doi trong
quy trinh san xuét. Viéc hiéu rd nguyén nhan cua su thay dbi trong ban thanh pham 1a rat
quan trong dé c6 thé ap dung nhimng bién phap cai tién phil hop. Do dé, can tién hanh phan
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tich chi tiét dé xac dinh nhiing yeu t6 cu thé nao da gop phan vao su thay d6i nay va tir d6 dé
xudt nhitng bién phap cai thién tiép theo dé t6i wu hoa hiéu suat san xuat.
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® S6 lwong ban thanh phiam trude cai tién

® S6 lugng ban thanh pham sau cai tién

Hinh 13. Biéu d6 so séanh s6 lwgng ban san pham truréc va sau cai tién.

Biang cac bién phap dé xuét cai tién va thiét 1ap mo phong thong qua phan mém mé
phong cho thay qua chay mo hinh céi tién cho ra so lugng 14,2 xe/ 1 ca lam viéc tdng 9,2%
san lugng so véi trude cai tién (13 xe/ca).

6. KET LUAN

Két qua cta qua trinh cai tién va mo phong san xuat xe bus thong qua st dung phén mém
mo6 phong Visual Components da mang lai nhiing cai thién dang ké cho quy trinh san xuat. Tu
viéc thuc hién mé phong cho thay kha ning t6i wu hoa day chuyen lap rap, can bang nang sut
va giam thiéu thoi gian cho doi. Phén tich két qua tir cac biéu dd va bang s liu da thé hién
1d su gia ting dang ké vé hiéu sudt 1am viéc tai cac cong doan, tir d6 ting ning suit san xuét
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tong thé. Su thay 601 trong ban thanh pham tur b1eu dd chi ra sy cai thién trong quy trinh san
xuét va can phai tiép tuc phén tich chi tiét dé dé xuat cac bién phép cai tién tiép theo. Tom lai,
két qua ciia quy trinh cai tién va mo phong da ching minh kha nang tang cuong hiéu suét va
hiéu qua trong san xuét xe bus, ddng thdi cung cip co so cho viée tiép tuc phat trién va cai
thién trong tuong lai.

Nghién ctru ciing dd néu 16 vai trd cua tng dung phidn mém Visual Components trong
vi€c tiéu chuan hoa quy trinh lap rap. Sy dong nhat trong quy trinh san xuat khong chi gitp
gidm sai s6t ma con lam tang tinh hiéu qua va dé quan ly.

LOI CAM ON

Téc gia chan thanh cam on nhém sinh vién nganh K¥ thuat Hé thong Cong nghiép, truong
Pai hoc Bach khoa - bai hoc ba Néng d?} ho tro nhom tac gia trong viéc xay dung mo hinh
mo phong hé thong lap rap xe bus bang phan mém Visual Components.
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