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Dimensional springback analysis and control method for large
aspect ratio parts
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(1. School of Electrical Engineering, Changchun Automobile Industry University, Changchun 130013, China;
2. FAW JieFang Automotive Co. , Ltd. , Changchun 130011, China)

Abstract: In order to solve the problem that the windshield outer panel of a commercial vehicle has a large aspect ratio, large springback,
and the dimensional accuracy has a great impact on the accuracy of body-in-white assembly, for the springback problem in actual produc-
tion of a commercial vehicle windshield outer panel, the springback analysis on the stamping process of part was conducted by Autoform,
and the springback trend of process parts was determined. Then, the springback compensation with a maximum value of 2. 22 mm was giv-
en in the relevant area of the drawing process, and the compensation results were verified by simulation analysis. The results show that af-
ter compensation, all parts are within theoretical tolerance value in the fixture-clamped state. The on-site debugging ensures that the draw-
bead contact pattern, sheet metal inflow and other factors of drawing are consistent with the CAE simulation, and the springback of actual
produced parts is also consistent with the simulation result. Thus, the production practice proves that CAE simulation can effectively con-
trol and adjust the springback problem of stamping windshield outer panel parts with a large aspect ratio.
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Table 1 Product information of a vehicle windshield outer panel part
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mm MPa MPa
H180 B 5LAMk  1.00 +0.70 2116 234 228 356 0.19 1. 60

~233.63 mm
~2115.46 mm
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Fig. 1 3D solid model drawing of a vehicle windshield outer panel part
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Fig. 2 Modeling for drawing process
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Fig. 3 Free springback amounts of part in drawing process
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Fig. 4 Free springback amounts of part in restriking process
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Fig. 5 Springback amounts of part under inspection fixture clamping
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Fig. 6  Springback compensation zones and DL drawing
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Fig. 7 Zebra-stripe inspection results and cross-section curvature inspection results of CAD model before and after springback compensation
(a) Before springback compensation, zebra-stripe inspection ~ (b) Before springback compensation, curvature inspection

(¢) After springback compensation, zebra-stripe inspection ~ (d) After springback compensation, curvature inspection
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Fig. 8 Free springback amounts of part in drawing process after restrike compensation
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Fig. 9 Free springback amounts of part in restriking process after restrike compensation

B 10 BB HME G R B IHRRA T 24 [ 3

Fig. 10  Springback amounts of part under inspection fixture clamping after restrike compensation
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Fig. 11  Colored diagrams of punch (a) and die (b)
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Fig. 12 Comparison of theoretical (a) and actual (b) sheet metal inflow
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Fig. 13 Dimensional accuracy of part debugged in the first round
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Fig. 14 Dimensional accuracy of part after re-rectification
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