55 49 % 4 40 A 5 # £ 2024 4 4 J1
Vol. 49 No. 4 FORGING & STAMPING TECHNOLOGY Apr. 2024

O e s S S

P ARARLBLR

| U S S

RN REGREHES NSRRI

R, AART, AKX, wHa, H &£, 8 &, & W, TaHF
(1. Bk MRS SRS E R E AR, B 200240; 2. S AR A A FIBFSERE, B 201900,
3. REHMWA RSN HEARERE SRS (FW), L 201900,
4. WRHBREMERBHEARAR, WWZR 289 271000)

TEE . 205 QP 1180 # Mk A il 1 Fa sl L G R AR v B %, AR UOZOE SR AN R B A I SRR E e [ f, AT
FRIY 2 ELAT BTG AR 5 B AR Y FE T AT, 5 IR RN R v s R 2 B Uy 5, RS AR R 2 R R AR L 5 R A e
PSR, SR T B R A R L W e BT, G AR SR P O 2 R P N 43 A R O LA B AILER ) AR
AT T8, HIW T TEFRMAATH:; JEmsEF 05 Ba BB T ek, #e TR ENIMES L, KB R
SEIR MM ME IR 1P VIR e, PR AT A SE 8 Siaehl &, iR B H MR TR 2ZEE+1 mm DI,

KR AT, e, WU ; ROPREE; e

DOI: 10. 13330/j. issn. 1000-3940. 2024. 04. 006

FESES: TG335 MHEFRERD: A XEHS: 1000-3940 (2024) 04-0048-06

Simulation analysis and experiment verification on chain-die forming for
longitudinal beams of battery pack
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Abstract: A chain-die forming scheme for the longitudinal beam of battery pack made of QP1180 ultra-high strength steel was proposed to
solve the forming problem of ultra-high strength steel beam parts with step structure characteristics. In order to form this kind of longitudi-
nal beam for battery pack with typical variable height characteristics, a new structure of chain-die forming die was proposed, considering
the unique motion mode of chain-die forming and avoiding the defects of collision between die and sheet during the forming process of
part. Then, through numerical simulation method, the stress distribution condition of part and the working load of frame in the chain-die
forming process were analyzed to determine the feasibility of the process scheme. The optimization iteration of die was carried out to de-
termine the compensation parameters of the final die based on the simulation results to control the angular deviation of the simulation re-
sults within £1°. Finally, experiments and specimen preparation for chain-die forming were carried out, and the dimensional deviation
of the trial parts was within +1 mm.
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Fig. 1 3D model of longitudinal beam
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Fig. 3 Mesh model of sheet (a) and finite element model for

chain-die forming (b)
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Table 1 Fitting parameters of Chaboche combined
hardening model for QP1180 ultra-high strength steel

Gy C,/ Cy/ Q/
2 Y1 Y2 Y3 b
MPa MPa MPa MPa
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Fig. 4 Deformation states of sheet at different stages and formation stress nephogram for longitudinal beam
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Fig. 6 Forming load curve for chain-die forming
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Fig. 7 Cross-section positions of target part
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Fig. 9  Definition of compensation parameters for die profile
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Table 3 Compensation parameters of die profile
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Table 4 Comparison of cross-sectional dimensions between

simulation results and target part after optimization (°)
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Fig. 10 Longitudinal cross-section curves between simulation

results and target part after optimization
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Fig. 11  Chain-die forming test machine (a) and shape of formed part (b)
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Table 5 Comparison of cross-sectional dimensions in

experiment parts and simulation results (°)
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