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PHAN TICH HIEU QUA CUA LAP RAP MO-BUN

TRONG SAN XUATO TO

ANALYSIS OF EFFECTIVE OF ASSEMBLY MODULE IN AUTOMOTIVE PRODUCTION

TOM TAT

Phan I6n nhitng thay doi phat trién clia nganh cong nghiép 0 to 1a cd lién
quan dén céi tién san pham va cong nghé san xuét. Trong nhitng nam gan day,
mod hinh tich hop st dung cac mé-dun trong thiét ké va san xuét trén co sb cac
tiéu chuan da diroc ap dung vao san xuat xe 0t va cac bd phan clia nd duoc goi
I 13p rap mo-dun. Bai béo phén tich c4c yéu td chinh clia viéc ap dung lap rap
mo-dun thing xe tai, thuc hién tai Cong ty Co khi Chu Lai Truong Hai. Két qua
cho théy hiéu qué cao clia viéc 4p dung m-cun hoa trong Iap rap 6 t6, phu thude
vao hai yéu t6 la mirc do mo-ctun hoa céc cum chi tiét va sl dung tiéu chuan
trong Iap rép.

Tlr khoa: M dun thing xe ti nhe; M6 dun héa; Higu sudt day chuyén Iap rap.

ABSTRACT

The majority of the automotive industry’s progress is related to product and
technology improvement. In recent years, the integrated model uses
standardized modules applied to the production of vehicles and its parts are
called modular assembly. The paper analyzes the key elements of the application
of the truck roof modular assembly implemented at Chu Lai Truong Hai
Mechanical Company. The results show the high efficiency of applying
modularization principles into automobile assembly. The two key factors are the
level of modularization of the assemblies and the use of standards in assembly.

Keywords: Modular Platforms of Light Truck; Modularity; Efficinency of
Assembling Line.
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1.GIOI THIEU

Modularity (m6-dun héa) la mot chién lvgc duoc ap
dung béi nhiéu linh viec cong nghiép, trong phat trién san
pham hodc trong cau hinh san xut. Cac yéu to chinh clia
mo-dun trong thiét ké va san xudt, tim cach dua ra mot dé
xuét nham danh gia va so sanh mirc do ctia mo-dun cu thé
trong b6i canh nganh céng nghiép 6 t6 noi chung.

Lap rap mo-dun giam duoc chi phi san xudt do giam
duoc thoi gian I8p rap, giam nhan céng va tiét kiém dwoc
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nguyén vat liéu. Théng ké déi véi hé théng lai khi lap rap
thong thudong va I&p rap mé-dun nhu trong bang 1 [1].

Bang 1. So sanh gia thanh I&p rép hé thding I4i khi 13p rap thong thirong voi
I&p rap mo-dun

Lap rag thong LaAp rap Ghich
thudng md-dun
56 lwgng chi tiét 104 9
Thoi gian I3p rp (phit) 24 33
Khdi lvong (Kg) 63 56
Chi phi vat liéu (%) 100 66 Gidm 34 %
Gid thanh hé thong lai (%) 100 81 Gidm 19 %

Mot san pham duoc coi 1a 1ap rap md-dun khi dwoc 1&p
rap ngay tir it nhat hai két cau (hodc cum téng thanh) tre
Ién. Viéc xac dinh sy twong tac gilta cac két cdu do chwa can
xac dinh r6 rang trwéc vi no rat khé xac dinh do con cé viéc
thay d6i mét thanh phan trong dé theo yéu cau thiét ké
san pham méi.

2. DINH NGHIA MO-BUN

Dé xac dinh mot mo-dun xudt phat tlr quan diém thiét
k&, can phai phan tach sdn pham thanh céc chi tiét
(CKD)/cum chi tiét (SKD). Do cdu tric clia san pham (xe) vé
co ban la ¢6 dinh (ngoai trir yéu cau khac biét cla tirng
thiét ké hodc cong ty) nén dac diém san pham chi c6 thé
thay d6i trong gi¢i han chirc ndng clia cac yéu td cdu thanh
cac mo-dun. Vi vay, viéc thay thé cac mo-dun can dwoc xac
dinh treéc va doi héi mo-dun sau c6 cung chirc nang voi
mé-dun tredc va ddm bao dugc tinh thay thé 1an nhau clia
cac mb-dun. Cac mb-dun chinh trong céc tai liéu lién quan
dén nganh cong nghiép 6 tdnhu trong bang 2 [2].

Béang 2. Cac kiéu mo-dun dién hinh trén 6 t6

TT | Ténmé-dun TT | Tén Md-dun TT | Tén Md-dun

1 |Brake systems/ Hé | 11 |Doorpanel/Opcanh | 21 |Rear suspension/
thng phanh clra Hé thGng treo sau

2 |Bumpers/B6can | 12 |Frontaxle/ Cautrude | 22 |Road wheels/
trudc sau Bénh xe

3 |Carbody/Thanxe | 13 |Frontend/Cacdang | 23 |Roof/ Tran

trudc

4 |Car carpet/Bo 14 |Frontsuspension/ | 24 |Seats/ Ghé

tham Hé thGng treo trude

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

5 | Cooling system/Hé | 15 | Fuel tank/ Thing 25 | Steering system/
thong lam mat nhién liéu Hé thong lai
6 |Engines/Dongco | 16 |Internal finishing/ | 26 |Sun roof/ Clra troi
NQi that
7 |Electrical wires/ 17 |Lightning system/ | 27 | Transmission/
Day dién Hé thdng chiéu sang Hop s6
8 | Exhausting/ Hé 18 | Pedals/ Cumban 28 | Tires/ Lop
thdng Ong xa dap
9 | Dashboard/Bang | 19 |Rearaxle/Causau | 29 |Window glasses/
tap 10 Kinh cira
10 | Doors/Canhclra | 20 |Rearend/ Cacdéng | 30 |Wheel column/
sau Cot lai

Can clr vao mic do san xudt cla don vi, tir d6 nguoi ta
phan loai tat ca cac yéu td trong thiét ké mo-dun va trong
san xuat moé-dun theo md hinh goi la “Ma tran phan loai
mic dd md dun”. Nam yéu td khai niém chinh ctia mo-dun
héa trong thiét ké va bén yéu t6 clia san xudt mo-dun dugc
dua ra va lya chon ap dung trong don vij san xuat. Két qua
da dwa ra mot ma tran phan loai dé phan tich mic do
mo-dun hoa clia san xudt (v&i cum chi tiét cu thé 1a thing
xe tai). Bon yéu td cla san xudt md-dun gém: San xuat
mo-dun va thiét ké tich hop; San xuat thong thuong va
thiét ké tich hgp; San xudt mé-dun va thiét ké mo-dun; San
Xuat théng thuwong va thiét ké mo-dun.

3. MOI QUAN HE GITA CAC MO-BUN

Moi quan hé gitta cac mé-dun 1a sy tuong tac khoé xac
dinh, phu thuéc vao yéu cau clia san pham, vi du vé dic
diém khai théac st dung, trinh do cong nghé clia co s& 1ap
rap, gia thanh san pham,... Vi vay, day la yéu t6 phu thuéc
vao diéu kién chién lwgc phat trién san pham cua tirng don
vi va sé duoc xem xét doc 1ap trong nhitng du an cu thé.
Thong thuong c6 hai phuong thirc phat trién san pham
trong mot dy an: Phuong thirc thiv nhat |a tap trung duéi
trach nhiém clla mot nguoi quan ly, viéc phdi hop duoc
thuc hién bang cach tuan theo hé théng phan cap trong
ndi bd; Phwong thirc thit hai la sy hoat ddng phu thudc vao
mot td chirc va chudi cac nha cung cdp. Phrong thirc thir
nhéat gilr dwogc bi quyét cong nghé, con phuong thirc thir
hai dé bi 16 bi mat cdng nghé. Xudt phat tir cac phuong
thirc nay, cac tiéu chuan ctia mo-dun dugc hinh thanh, dé
la cac tiéu chuan cua chi tiét, cum chi tiét, tiéu chuan vé
ma&i quan hé gitta cac mo-dun. Cé nhitng tiéu chuan duoc
thwe hién trong ndi bd don vi, ¢ nhitng tiéu chuan duwoc
gl di cac nha cung cdp bén ngoai dé hinh thanh va phat
trién chudi nha cung cap.

4. HIEU SUAT CUA DAY CHUYEN LAP RAP MO-BUN

Mot s6 day chuyén 1&p rap co ban gdm: Day chuyén I&p
rap kiéu tho so, day chuyén I3p rap kiéu dong chay (I1&p rap
truyén théng) va day chuyén lap rap ty ddng (trén doé co
bang tai Conveyor).

Hiéu suét ctia day chuyén Iap rap dwoc tinh théng qua
cac chi tiéu OEE (Overall Equipment Effectiveness) duoc xac
dinh bang céng thirc (1) [3,4].

OEE =(A)x(P)x(Q) )
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Trong do: (A) la ty s6 gitra thoi gian chay clia day chuyén
va téng thoi gian van hanh day chuyén, (P) laténg thoi gian
tinh toan va thoi gian muc tiéu dua ra, (Q) la chi s6 chat
lvong (Q).

Trong day chuyén I8p rap mé-dun dugc thyc hién bi s6
lvgng cong nhan la it nhat va chuyén nghiép. Cac mo-dun
da dwoc chuén bi san sé dugc cung cdp cho day chuyén
theo ké hoach. Khi 1ap rap hoan thanh s& c6 mot céng viéc
can thuc hién dé diéu chinh th tu ctia mo-dun. Cac chi sd
trong day chuyén 1ap rap mo-dun dugc gidi thiéu tinh toan
duéi day.

Hiéu sudt ctia day chuyén Iap rap mo-dun duoc tinh béi
cdng thiec (2) [5].

STW,
LE=+1_—x100% )
KxTC

X

Trong dé: LE la hiéu suat ctia day chuyén, TW, la tong
thoi gian lam viéc tai vi tri th i, K 1a s6 vi tri lam viéc trén
day chuyén, TC la chu ky thoi gian hoat dong cua day
chuyén. Nhu vay, khi giam thoi gian chu ky sé c¢6 duoc gia
tri 16n hon vé hiéu qua cta day chuyén, c6 nghia la day
chuy@n I3p rap co thé tao ra nhiéu san pham hon.

Tai vi tri thv i cila day chuyén, tong thoi gian lam viéc
dai nhat dwgc xac dinh béi cong thic (3).

W, =TA, + TP, +TH,, (3)

Céac thong sb trong vé phai clia phuong trinh (3) tay
thudc vao kiéu day chuyén.

Lap rap trén day chuyén ty dong: TA,, 1a thoi gian dirng
clia mo-dun m tai vi tri thv i trén day chuyén, TP, la thoi
gian lya chon mé-dun, TH;,, la thai gian can cho hoat dong
cla canh tay va duoc tinh béi cong thic (4), (5) va (6).

TA,, :é(wijuij) (4)

TR, = é(pijuij ) (5)

TH,, = L (6)
nxv,

Trong dé:

i SO vi tri lam viéc trén day chuyén (i=1,2,...,n)

m: S6 mé-dun (m=1,2,....9)

j: S0 tdng thanh con lai (thanh phan) (=1,2,... k)

w;: Thoi gian 1ap rap thanh phan j tai vi tri i (phat)

p;: Thoi gian tay van hanh dé 1ap thanh phan thi j tai vi
trii (phat)

u;: Hé s6 str dung thanh phan j (cho mé-dun m)

r;: Ty s6 gilta s6 lugng moé-dun va s6 lvgng thanh phan

L: Chiéu dai ctia day chuyén (mét)

v, T6c d6 trung binh clia day chuyén (m/pht).

Thay vao coéng thirc (3) ta dwgc cdng thirc (7) la chu ky
thoi giaq hoan thanh ctia moé-dun m tai vi tri i trén day
chuyén lap rap ty dong.
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L (7)

nxv,

K
TW=TW,, = ]gl(Wii + Py )uij +

Lap rap truyén théng: Vi tri i s& khong dugc xac dinh rd
nén cac gia tri nay sé duoc tinh béi cac cong thirc (8), (9)
va (10).

TA, = iwjuj 8
=

TP, =ipjuj+ﬁ ©)
= v,

TH, =t (10)

Trong dé:

~ d:Khoang cach trung binh tir diém |4y chi tiét dén vij tri
lap rap (mét)
v,,. T6c dd di chuyén clia ngwoi cdng nhan (m/phut)
t; Thoi gian cho méi mé-dun.
Thay vao cong thiic (3) ta dwgc cdng thirc (11) la chu ky
thoi gian hoan thanh cia mo-dun m tai vi tri .

TW=TW, :i(wj+pj)uj+E (11)
=1 Vi
Nhuw vay téng thoi gian lam viéc trung binh dé san xuat
mo-dun ta c6 duoc tai cong thirc (12) doi véi day chuyén tw
dong va cong thirc (13) d6i vai day chuyén truyén thong.

s n k L
TW[TD) :;;;(Wu +pij)uijrij +V_ (12)

sk d
TW[TC;:;;(W,*F%)U;G*’V— (13)

5. KET QUA TINH TOAN VA BAN LUAN

Hinh 1. Thing chd hang xe ti

Thung ché hang 1&p trén xe tai tdng sé c6 463 chi tiét va
dwgc phan thanh 10 nhém cum khac nhau. V& co ban,
thing ché hang I1ap trén céac loai xe tai c6 cdu tao giéng
nhau, bao gém cum thanh trwéc, thanh sau, hai thanh bén,
cum san va cac chi ti€t phu khac trong dé cé cum bat che
cung khung xuong d& bat. Hinh vé thung ché hang néu
trong hinh 1[6].
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Tinh hiéu suét day chuyén I1ap rap thing xe mau trong
cac treong hop 1ap rap mé-dun trén day chuyén ty dong va
trén day chuyén truyén théng. Cac nhédm chi tiét clia thung
néu trong bang 3.

Bang 3. Phén chia c&c nhom chi tiét thiing ché hang xe tai

T |  Téncumechitiét %0 'Cfl’l?ect“m $0 'tfg;‘g EL‘:;'“
1 |Khung chén trrge 1 27
2 |Tdm thanh trugc tréi 1 32
3 | Tam thanh tru6c phéi 1 32
4 | Cot gilrathanh phai, trai 2 16*2
5 | T4m thanh sau phai 1 39
6 |Tdm thanh sau tréi 1 39
7 |Tdmsan 1 22
8 |Tdm thanh sau 1 28
9 | Cot gdc sau phai, trai 2 19*2
10 |Cécchitiétkhac 54 174

Tong cng 463

Céc thong s6 tinh toan dwoc lva chon cho san lvgng lap
rap thung xe la 70 thung/ngay néu trong bang 4.
Bang 4. C4c thong 6 tinh toan trén day chuyén Iap rap thing chd hang

xe tai
Giatri
Ky Ténthong so D:'?\y . Dé}y ay chgyén
hiéu chuyénthd | chuygnty | truyén
so (TS) | dong(TD) | thdng (TT)
.0 vi trf lam viéc trén day
' ohugen(=12,....1) 3 2 16
m |Somo-dun(m=12,...,9) 289 1 21
.| S0 tng thanh con lai (thanh
V| phan) = 12,4 1 2 10
. |Thoi gian ldp rdp thanh
| ohan| taivi tr (phat) 35 10 16
Thoi gian tay van hanh dé
pij |I&p thanh phan th j tai vi 7 2 4
trf (phut)
Ui Hé sb st dung thanh phan j N/A 0,18 0,48
(cho md-dun m)
j |TyS0gasolungmo-dun| -y, 11 2
va s0 lwong thanh phén
Chiu dai cta day chuyén
- | (met) - (gathist) 100 ® o0
T6c do trung binh clia day
Y| chuyen (m/phit) VA - VA
Khoang céch trung binh tir
d |diém lay chi tiét dénvi tri|  N/A 2 6
Iap rap (mét)
W TE)C dé dj chuyén cUa nguoi N/A N/A 50
¢ong nhan (m/phut)
ts | Thoi gian cho mai m-dun N/A 02 2
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Két qua tinh toan hiéu suét clia day chuyén phu thudc
vao kiéu cung cép chi tiét phu tang, s6 mo-dun thlng xe.
Két qua tinh todn néu trong bang 5.

Bang 5. Két qua tinh ton hiéu suat ctia day chuy®n I3p rdp md-cun thing xe

STT Ténmo-dun Hiéu sudt ctia day chuyén (%)
Daychuyénty| Daychuyén
dong truyén thong
1 |Khung chan trutc 3231 21
2 Tam thanh trudc tréi 32,32 21,2
3 |Tamthanhtruée phai 32,36 211
4 | Cot gilrathanh phéi 32,38 212
5 Cot gita thanh tréi 324 212
6 | Tam thanhsau phai 32,45 2123
7 Tam thanh sau trai 32,45 21,23
8 Tédmsan 32,48 21,27
9 Tam thanh sau 32,48 21,29
10 |Cotgéesauphai 32,49 213
11 |Cotgbesautréi 32,49 213
12 | Cécchitiétroi 313 19,7
LE (2%)
35.00
= Y —
25.00 -
20.00 -
15.00 -
10.00
5.00 - N
.00 - v - ‘ S6 M6-dun
« ! 2 S B S 6 7 4 8 9 10 11 12

— — —Day chuyén tw déng

Day chuyén truyén théng

Hinh 2. K&t qua so sanh hiéu suét (Effciency) cla hai day chuyén Iap rép
mo-dun thung xe tai

Trén day chuyén I&p rap thé so, hiéu suét dwoc tinh theo
cong thic (1). So sanh hai day chuyén 18p rap mé-dun trén
dd thi hinh 2 ta nhan dugc két qua 1a khi I&p rap mo-dun, st
dung day chuyén ty ddng sé c6 hiéu suat cao hon dén 35%
S0 V@i l&p rap mo-dun trén day chuyén truyén théng.

Ly do c6 si chénh léch nay la trén day chuyén truyén
thdng c6 nhiéu quy trinh hon, phai chi phi thém thoi gian
(ts) do c6 sw di lai clia ngwoi cong nhan (vw) dé nhan
moé-dun va céac linh kién vé vi tri 1&p rap. Trong day
chuyén 1&p rap truyén théng sé can b6 tri nhiéu hon céac
tram dé mo-dun, linh kién va trang bi dung cu nén sé anh
hudng dén “dd min” cta day chuyén. Ly do thi ba la do
cac mo-dun thung xe dwgc cung cdp va ti€p nhan boi hai
cach khéac nhau.

Hiéu qua (Effectivenes) 1dp rap (HE%) cla cac day
chuyén duoc str dung phép so sanh gitra két qua dat duoc
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voi muc tiéu da dat ra (co thé la so lwong, vé chi tiéu thoi
gian hay vé chi phi tai chinh) ta c6 thé thay rang khi lap rap
mo-dun hiéu qua tang lén. Trén hinh 3 trinh bay két qua
tinh toan cu thé trén day chuyén Iap rap truyén théng hiéu
qua tang 1én 20% va trén day chuyén Iap rap ty déng hiéu
qua tang lén trén 30% so vai Iap rap thdng thuong, day 1a
mtrc ting t6i thi€u do trong tinh toan cé mot s6 théng s6
dwoc ldy chung nhau cho ca ba loai day chuyén I&p rap.
Thuec té khi 1&p rap mé-dun trén day chuyén ty déng cé thé
tang hiéu qua lén dén 100% khi sir dung cac mé-dun duoc
tiéu chuén hoa.
HE (%)

140
- E—E— E—— N N B N E——E—m

100 o — 00— 00— 00— 00— 00— 00— 00— 00— —©
80 -
60
40
28 <1
5 2 3 - = & 7 8 9 20 IX 22

—e— LR théng thuong

—m— D&y chuyén tw déng

—a— DGy chuyén truyén théng

Hinh 3. K&t qua so sénh hiéu qua ctia cac day chuyn I&p thing xe tai
6. KET LUAN VA KIEN NGHI

Thi tredng 6 t6 da chuyén tir thi tredng nguoi ban sang
thi tred'ng ngwdi mua, cac nha san xuét 6 to la toan cau. Cac
san pham cén co si tly bién cao. San xuat trén day chuyén
lap rap tho so hodc truyén théng s& khéng con phi hop
nira va doi hoi thay thé bang day chuyén Iap rap san phdm
hén hop, vi vay 1ap rap mo-dun duogc phat trién dé thay thé
la phu hop.

Lap rap md-dun dwoc phat trién thay thé cho day
chuyén Iap rap théng thueong do cé nhitng dac diém néi
bat 1a: (1) C6 thé b6 tri thanh cac tram Iap rap mo-dun doc
1ap. Céc tram ddc l1ap chi bi &nh hudng bdi cac san pham
duoc 1&p rap, khéng phu thudc vao hé théng van chuyén
cd dinh hoac thoi gian chung cho day chuyén. (2) St dung
phuong tién ty dong co diéu khién (AGV - Automated
Guided Vehicles ) trong van chuyén mo-dun. Gidm nhan
cdng van chuyén va tang nang sudt Iap rap. (3) Day chuyén
lap rap mo-dun cé thé di chuyén nho cac tram 13p rap.

Mot nghién ctru da duoc cong bo vé lva chon thay thé
cho day chuy&n san xuét I&p rap trong nganh cdng nghiép
0 td “Alternatives to assembly line production in the
automotive industry” [6], d& d& xuat chin nguyén téic sau
day: (1) Xac dinh thi tw Iap rap, (2) Phan cong théng minh
cac tram l&p rép, (3) Xac dinh thoi gian Iap rap va chu ky 1ap
rap, (4) Phan ing linh hoat trwéc cac dét bién tir nha cung
cap, (5) Phan &ng linh hoat véi cac dot bién tir san pham,
(6) Thich nghi v6i nhitng thay ddi, (7) Van chuyén tich hgp 6
t6 va linh kién bang AGV, (8) Tich hop linh hoat cac vong
kiém soat chat lugng, (9) Thich nghi véi nhiéu cdng nhan
lap rap. Vi vay can van dung linh hoat chin nguyén tac trén
khi 4p dung trong thuc tién.
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LO1 CAM ON

Nhém nghién cttu cam on Céng ty Co khi Chu Lai
Truong Hai da tao diéu kién va gilp d& cac tac gia thuc
hién va hoan thanh bai bao nay.
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