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Simulation and experiment research on chain-die forming of EV seat beam
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Abstract: In order to solve the problems of many forming defects and low dimensional accuracy for the seat beam of ultra-high strength
steel by traditional thin sheet forming process, a two-pass chain-die forming process scheme was proposed, and the corresponding finite el-
ement model was established by Abaqus/Standard. Then, the strain distribution, forming load and section shape of part during the chain-
die forming process were analyzed. The simulation results show that there are no wrinkles and cracks on the part after chain-die forming,
and the dimensions of the transverse and longitudinal sections for the part are relatively consistent with the target. Based on the exiting
chain-die forming unit, the two-pass chain-die forming experiment of EV seat beam was carried out, and the key dimensions of formed
parts were measured. The dimensional deviation of flange outer contour is less than +0.5 mm, which meets the requirement of welding.
The research results show that the chain-die forming process can form variable-section beam parts of ultra-high strength steel body at room
temperature , which is helpful to promote its application in the ultra-high strength steel market.
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Fig. 1  Schematic diagram of chain-die forming
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Fig. 2 Three-dimension model of EV seat beam
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Fig. 3 Flow chart of chain-die forming process
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Fig. 4 Uniaxial tensile and compression-tensile test curves of

QP1500 ultra-high strength steel
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Table 1 Fitting parameters for Chaboche model of
QP1500 ultra-high strength steel
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Fig. 5 Finite element models of two-pass chain-die forming
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Fig. 6 Distribution cloud maps of maximum principal strain

(a) The first pass
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Fig. 7 Distribution cloud maps of longitudinal compressive strain

(a) The first pass
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Fig. 8 Variation curve of bending strain at outermost node for flange

H; BEEREYGED BRSO E i AR L,
IRAAETEIREE R, BUB AT IHE, WA vp e
ﬁwf% T AR 9 28 fa7 23l 24 1180 F1 920 kN,

1AW, BT 2O AR - B A
E%ﬁ,ﬁ%ﬁﬁmﬂ,%%ﬁﬁ%&%ﬁﬁoﬁ
ST ECATLAE Y, P 8 & — R BOE | (IR AT
BB AR, XA/ ML AT, AT

Fig. 9 Variation curve of forming load on chan-die forming machine
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Fig. 10 Comparison results of section dimensions between simulation results and target parts
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Fig. 11 Die blocks of chain-die forming
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Fig. 12 Manufacture results of EV seat beam
(a) Parts formed by two-pass chain-die forming
(b) Parts after punching
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