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Research on Modular Management Method of New Energy Vehicle Assembly Line

LU Xianlin, LU Yujun

(School of Mechanical Engineering , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A modular management method for components is proposed to address the high error rate of offline replacement of component mod-

ules in the assembly line of new energy vehicles. By explaining the principles of using mass customization design technology and product data

management technology in modularization, combined with the actual data of a new energy vehicle enterprise, the online management of compo-

nent modules has been achieved, solving the problem of error prone component module replacement in the assembly line of new energy vehi-

cles, and providing a convenient component module resource library for the design and development of subsequent vehicle models.
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Fig.1 Component design process
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Fig.2 New energy vehicle data management system for assembly line modules
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Fig. 3 Implement modularization for new energy vehicle assembly
lines
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Fig.4 Two stages of component module name analysis
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Fig.5 Modular oriented hierarchical structure partitioning
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Fig. 6 Relationship between metadata and document, master record
E6 THESXH . EFIERHXER

8 ORISR E R LR Z T S &R AR IR T
R AR Y

P 7 g e 2R 0 FH e R AL, T HE R s o s o
R, J5 S i Sk AR 1 WAL 5 X 42, P AR R A £ R
R (5 BT AR e B b o AR B A Ry
/S ICIN WS G SR | 6 SN = N LI v M 1/ 5 A
AR ECT A N 1 RN TR SR LR O 0 KR
o €T NI B R SY [ i5E Y 2 S B 2 i 4 €T
PR FUAT B — UK, 45 R 27 Jn B SR 2= A B —
B, B 7 b —AF A RIS — 0y EAE B H AT 4
A Z R BRI AR D SEAE R o LAk, 8 o AT AR
B AR GB/T 40016-2021 PEAT Y™ , 3 1 338 =3 4 19 ¢
Hlr e R LR ST AR BTl B 5 48 PR RE

AU BE

Fig. 7 UML diagram of general meta—packet of basic components

E7 EFARGEATHES UMLE

4 FRERREITINA

Teamcenter FX & —Fh BUACAL 1Y (38 N7 PESR ) PDM &R
4, Bl U R R N R AR AR B IR R I i 4, B —
Al RS B T AR OH AT A G T S B O T A 3k A

M T HE . ARSCPIRE B e I8 48 T # - 1Y Teamcenter
FRGE A, R A AT ] R IRV R T P R AR A S
i R . B AL TR SR AR R A R £
FEAL TR T | AR 1 AR SRR A AL it
B, ASEIURG 26 2E 7 B SRR A e DR e 1) i 2

HAT 2 Al & S A A4S BAEAE LR [ PDM



- 64 - BT T

2024 4

RGP R AE R B 7 AR A H T3 SR iR
5 T R RE PR IR A4S BT 7 2 T I I ) R R AR AN Y
) R, i BRI O 18 B NER B ARG S Z LB M (R
KL, TRV A B AR R 9 AR R R T SR L AR AR
PR
4.1 FEEmEEE

N TR TR T B AR A AT ABC 20 H, LR
THECE R E TS S BT RCR . B, THERTIREOR A B
ST il R R AT IR AT 5 SR 3 IR T
TR AT, 05 A AR A o ) iR AT Am AL
JRNT BENG f7 K00 i T R R S R ROk A
BRTRIT L AR SCHRIT N GORE 7™ il e 22 B4 44 B SC
AT IR AR A B e R b B B hR RS
i RIR2E 0 C AR R n] i i A8 R e /E B S
BT AAFII S BT, 3l i TRA T 55 oK
FHOG A F23A , X 0] 43t Ry B S 08 F2 3 A 2R 4T 2230 4
AL VA B2E A X T I8k h B C e eid 41 4 s TG
BN G TR RIS A KEAE

RN FARAT 3265 B P AL SE 0] o B SR
T A4 A FHAR R 5 R A B C 285 BRI 40 M A LB 28R
4, IE I BRAT L /> B i 56 S T 22 A AR S A ST 5
G AT I YRR X A B T AR AT R4y
2, BN A SRR s SR S i Y R R AT
PR i AT i TR A A A ) R A SO A B
RETIF

Table 1 Component classification and database simplification

x1 THHEIESBEERL
ARIE BENR HS WiR4 w2b0d¢ BdlRifife

T 7
U I e IR g RA SR
i PIG) = 56 () C C
%l PG) = 56 #5() ] C C
S IR L
, PG) 7 10 ()2 B B
JE IR
b 5 10 #3502 B B
N B
JEIgEREE A 7 6 #2503 A B
Jamlsh#E Ml f 2 #5()3 A
I W SR kil & 1 #5() ] A &
mrEEsR A Ea 1 ()] A &

4.2 ERNEMFRREIRF HE

TR A B Cor T 0 B 44 R BEEAT 44 4K
ORHT L SR B AR E R T AR AT £ LU, LU ST
TEICRBIZ AR TS S, T )7 RE PRI 2 e 7 e i &
FRPEAA BRI BT 3 B 0 S Ak BT AR

(D ZFAER Y o T 22 PRABLA 0, A6
KRR el S R 2 5 — B A — BN TR G — 24 PR

()R TE LR BB T HRA T
e 7 LR B S S, o ] A e R R R 2 UK Gt
— B X R A AR A e

(3) G B = iR 4B J5 58 B — 2 DI RE R . ok
Vs T BEAH R AR AR EAT 2 A, LB LA 42 11 & 5 — 3L,
A — BN A R 5 SR I 8 o 4% FR AT A5 B AR B 2 BRI
YR 24 BB FRRE X AR i A AR R R A

TE Teamcenter 11, 44 FR 3L 58 WS AT R T 2R 48 70 264
b A7 48 8, o mT B O e 2 B S e AT, DA UL S R 44
FRPBLE) BR S 4e 4. YT R 2 FRET, Rk
A sl AR L TR IR R . a4 24 B A Bl
A HAAR SN P 8 s
4.3 HEIDEEDR R

TSR SCR 2 ARl 4 2 44 B LA T R
P2 BN 3 R 4 B F0E RGN EUE B R
ST uEEH RS- BB RE-2F 2D, AN
BEHET (B S BT 50 =2 5 B S8 T A7 O A i
PR B A B 3 BT B S VU J2 454

P O Sy T [71) 38 R VAL 73 2 20 TC 7= e 10 50 1 A B i J 2 vk
gk P RS e R AR IR X A S g, -1 S hg
PR VR 2R L 7 2P e 0 FH A 342 , B30 B R AR e AR .
T o A S T [ 7 ) A A R 2 R S A A A O K
F B L T T R BT R PR VR A R L R R A
44 ZIEGRIELE R

ot BT R ALY R R RS R E S
B YN ) L R B A B Horp, B
PR X AR B A AZ O B A, AN 4 B AR R BE )
ESC 48 il B e s BEHAT XA R 04T 70 25, AN TR B e L
AARFRBIS 0 22 S AR08 2R 50 M LR #0404 [+
— RS ARI0102” s BLE T AR IO A B S 451 K%k i
BT LB @ it R A BT AR S H A, A R AR
S RS2, A 10 TR R S <> BRI E S N
A0102 , 712 Z 04 20 B A B A4 S 4914 0102 A2 He rp fifi
MR e A= o

WL TTEIEY LA PDM AR, o] SE BB RE IR 7K 42 3¢
Bl P2k 12k BB B e . 10 JB/R T AE P2 R A B 7
RSl AR R A R I e . R PR SE PR i
5B PEAFAN JE B A, SR 5 2R G AR 7= i e v Ay 3 A
HAb A B 2R 20 X R AR (1% 0] e B 4 , 5 2 10 %o oz 58
PR A TR FEAAE B, TRERAR P % 0 i £k Ak 15 B
EA PR GOE e , SR 5 A W HERA I A =R 3
4.5 HERUWEFIFE

B 11538 T 50 BB UR 42 4 3 T Teamcenter 73 2SR
ST BT AR I | 32 T [ 6 S 2 0 O ik R 4y SR A
S LG UG 2 2 R S K o 3 3k g 7 BB AR AR B A 0 U T i
AF 7 G B AR BT R, B AR IR TR T
T ER AR AL GE R ARG 2R AT R e, Hov A
Hefb )@ v dE £ F ARHCS KL E S, il iE i Teamcenter
AR R D RE I AL | A iR G R AR B sl 5 2o B I Y
JE R S5 R AT PRGH E A6



5% 4

JEBEAR, B KA T RE IR 4T AR B T IS

- 65 -

B REIBIRIH SBEEATE, BHRS 1
N AR ER

> &T: FlaERRs

REHEIHE, RAN
X RIARER

A

A

BERRISIE, RET
i’ B

ERREN
BRI AL

A 4

| »

AHETHE
SeskTEEE | 00 —— — — ——— — — — HREERYGE
CIFHE I
THHERT
HERBN
R EHRTAE =R |
| |
BRREED ] EREE
| B FRER oy
| i
| & — ] Ef-H, SHFR |
| . b BESREN | STERHAN | smee
| O LB e ABUAE | |

U |
Fig. 8 Generate a component name dictionary library
El8 EMEAGRIRFHE
| T B £k AR AR R l
L v
| mwmsmee || smmesse || | [esmesess

R SHEE
HE

pisra
A\

AEISHEE
TITR

ESCHEHIRIR

NEEZmIRE A

ESCHEIR[E] E 5758

Fig. 9 Component module family for new energy vehicle assembly lines
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