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Abstract
Welding is a key process in automobile production, the development of automobile welding fix-
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ture occupies an important position in automobile manufacturing, and the automobile fixture
management system ensures the standardization and unification of data in the flexible design of
fixture. The present article addresses the challenges faced by enterprises in the current agile
manufacturing process, such as long cycle times, low efficiency, and heavy workload in intelligent
design. Utilizing secondary development API tools, this study analyzes key technologies within the
automotive fixture management system. It mainly focuses on the analysis and development of the
system management module, fixture component management module, tooling assistance function
design module, and design/assembly module, aiming to achieve optimization in the design process.
Through the development and intelligent management of fixture components, the design quality has
been enhanced, reducing the instability caused by individual experiences. Experimental validation
indicates that the parameterized design of automotive fixtures meets engineering requirements.
The tooling assistance function resolves a series of tedious steps, such as manual modifications, re-
sulting in a design efficiency improvement of approximately 40%. It provides intelligent reuse sup-
port throughout the design process and serves as a powerful tool for the iterative upgrade of auto-
motive products.
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EMSIEETN A, . B B3, SEPVONRRERGES RPN R T Z[1]. KRR
KA RISt T2, SR /NI F 452t 400 ZANpP R A, 50 2N s, it 70~90 B fi 5k
B w AA TP RRem 2], i, miEsBR 2T UER A E S . R EER R
i) ) 2 FBUR SR TR A T, SRR BN TR R, EH R LA L E3]. R
SR I 0, FESEBRREERIE T T L, 1) SRTHRECREE, TR iR, 2) IRTMRERCE,
FRARHDE A s 3) SR8/ i PR B2 32T, (T H4e; 4) PRARHIEMER(E T T ANBRAES, XN T2
Jo1 B B A E L [4]

HAl, BRTAEGFIA IR AR Z, (HET CATIA IR = UOF Rt iR ik
I N L7 7E CATIA AT e H ARG B LA bR HEAE Akt o Bd FE g S, MU TAE &R
RORAR 5y e, T R EE T AR 8 AR TR ASCEL A N CHIFRIES, 456 CATIA
Automation I REA, SLHLE A BRI EMERRE .. T35 B RERCAR S5 B ThRE[5].
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R R RAE BT, X ARG S A DR R AT T VR BT, LIRS A 1 o

AGHREANNAEN: 1) RGEHES, HTEERREEAGu N . B2 AT PO A P BUR
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JolF NG B & JofHE B EETae: 3) LA REMBIBCII . Rttt 1 H Ml B T H# 8
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Figure 1. System functional architecture
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Figure 2. Example diagram of fixture unit
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2.2. CATIA =R FERER

CATIA 2 HVE IR A R R 1) CADICAE/CAM —RALER 1, 7E4x 3RS [ A AL T4 5e sz [7].
VRO K I TREF A AT AT & ThRese i, AT N B, AT v TAE i, i GrIT &
PEREAEH SO BN 42 BRI BAT W A ) 2 B0 . CATIA S St T PR REs2 11, 20N
H 344 5 (V5 Automation) R 2 TR 71 (K i fE 4% 11 (CAA) [8]. CAA FEMhly, Thfgsmk, &
EHTLRZR —RIF R TR SR, BT CAA TWEL W RAEHRME TR, MIFRENRMERE .
FAXT R, $:T COM AR V5 Automation i J° CATIA —IXIFRAFER R, HA RSO HR 1
B AN TR I DL R B, IR RE B ARG R, FRAMAEIT A D) fE
X, AT AU 2 M TR BT Dh g, SEBLAR S S CATIA e 7S . THRAME HARE S M, fE
i3 /2 K2 B TR N T R oK
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CATIA API (Application Programming Interface) & T8z 1%, BP I H 5% RYmFEE 5 HHRAA 1, (U
SE BRI T AN SEIL R R R BR . BT R BT 467K . REITIETERNIREE M, - APL 328 poxt
F. L CATIAAPI G, WA i gn 5 ARSI 77 20, A2 pln] S 2R A QRS AR, X BIFERE
FrNBIE T CATIA PIEEThRER H .

Application JEEAZE IR R, R G5 CATIA HEFE PR 1 AT b G0 5 125060 S ek 82 5 18R (9]
DL CATIA #HFE A B NRTIR, S5 “CATIA Application” 777 5 1 56 % Get Active Object LA
343 Application XF R IE 47561, #HMZ — 4 INFITF.Application 285145 & CATIA = (INFITF. Ap-
plication) System. Runtime. InteropServices. Marshal. GetActiveObject (“CATIA.Application”). % £ 71z 17
I CATIA MR I3, WEH 2805 “CATIA. Application” 744 £ ) #& % Get Type From Prog 1D 3iHL
FEFRRAT G, BRI FAR IR Create Instance, FHiEH R4 45 CATIA = (INFITF.
Application) Activator. Createlnstance (0Type). %%, il )@ Visible = true, BIASZHL CATIA FEF 1)
ER[9]

Application Y4 H Collection (%£47) 11 Object 2574, FoH Collection 7 Printers. Documents. Windows,
Object % System Service. File System. JH Z Rt Gnl fext N [F]— Mg EsUEE,  Flands sl L o
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3.1.1. AWz EEFERAIBY

CATIA MRS HINFE R ZIRIF R EREEMN . FFkF@ET V5 Automation H45¥) Document
Object-Selection %t %, 5SERH I 1ESE 7 b RAF SRR IIE RS, A ZE DL FREWWES TR,
e 7 E AT, PRE T IR BRI RCE R 24 . Select Element2 B Select Element3 e&i %y AL
R ANREBUER AN MR AT I IEREADE N CER, RIS, LRSS HEEa
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JLESZILIhRE. Bl N €% Input Object Type (0) = “TriDim” , BIR S =4E e KL yE, HALE
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3.12. FHRMEBIERE

ZIRe EEIHLA € B S E Parameters SREURIRE T BE. LU F@ELT Selection X ik (1)
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Figure 3. Diagram of property assignment check implementation
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Tree Node tmpNd = new TreeNode ();

Tmp Nd.Text = product. get_PartNumber ();

Tree Viewl. Nodes. Add (tmpNd);
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Figure 4. Diagram of the extraction process of the workwear information structure
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Figure 5. Diagram of the extraction of the workwear information structure
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Figure 7. Parametric design results for automotive fixture supports
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