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Research on stamping process and springback for corrugated
plate based on servo press
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Abstract: The stamping process of corrugated plate and its springback control method were studied. Firstly, the process analysis of corru-
gated plate was carried out and its finite element model was established, and then the die structure was designed according to the simula-
tion results. Finally, taking the springback angle as the evaluation index, based on orthogonal test, the influences of process parameters
such as stamping speed, friction factor and punch fillet radius on the springback of corrugated plate were studied. The range analysis finds
that the influencing order of various factors to the springback is as follows: punch fillet radius>stamping speed>friction factor. The best
combination of process parameters is the punch fillet radius of 1. 8 mm, the stamping speed of 4 mm - s™" and the friction factor of 0. 13.
Through servo stamping test, it is found that the springback angle of corrugated plate is reduced from 2. 64° to 1. 53°. The results show
that the used forming process analysis of corrugated plate is correct, the die structure design is reasonable, and the springback of corruga-
ted plate is effectively reduced by optimizing the process parameters.
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Fig. 1 Two-dimensional cross-section shape and dimensions of

corrugated plate
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Table 1 Chemical compositions of 304L stainless steel

( %, mass fraction)

C Si Mn S P Fe

<0.03 <1.0 <2.0 <0.03 <0.045 AxH
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Table 2 Mechanical properties of 304L stainless steel
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Fig. 2 Finite element models of corrugated plate
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Fig. 3 Forming condition of corrugated plate

(a) Forming limit nephogram  (b) Thickness variation nephogram
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Fig. 4 Measurement results of springback section for corrugated plate
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Fig. 5 Assembly diagram of dies for corrugated plate
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Fig. 6  Schematic diagram of lever mechanism
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Table 3 Factors and levels of orthogonal experiment
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Table 4 Schemes and results of orthogonal experiment
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3 4 0.14 2.2
4 5 0.15 2.4
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3002 0. 14 2.2 2.23
4 2 0.15 2.4 1.96
5 3 0.12 2.0 2.48
6 3 0.13 1.8 2.24
7 3 0. 14 2.4 1.82
8 3 0.15 2.2 2.19
9 4 0.12 2.2 1.92
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1 4 0. 14 1.8 2. 64
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Table 5 Range analysis results (°)
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Fig. 7 Variation trends of evaluation index with experimental factors
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Fig. 8 Forming equipment of corrugated sheet
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Fig. 9  Stamped part of corrugated plate
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Fig. 10 Scanning measurement results of stamped part for
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