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Bending Method and Springback Prediction in Multi-step Bending for U-shaped Trough Plates
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Abstract: Two bending styles of huge U-shaped trough plates were analysed. After the FEM simulation of multi-step ben-

ding springback was did and corresponding experiments were conducted through the small U-shaped trough plates, the predic-

tive value of springback angle was obtained and some issues that should be payed attention to were put forward in the FEM

simulation of multi-step bending springback., which provides references for huge U-shaped trough plates production
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Fig.1 Cross-section of U-shaped trough plate
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Table 1 Analysis of bending order
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Fig.2 The distance between punch and the edge of blank
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Fig. 3 Shouder bending
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Fig.4 Flow chart for obtaining the value of springback

angle
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Fig. 5 The frist bending model, thickness and main strain

after springback
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Fig. 6 The second bending model, thickness and main

strain after springback
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Fig. 7 The third bending model, thickness and main

strain after springback
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Fig. 8  The fourth bending model, thickness and main

strain after springback
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Fig. 9 Angle measurement before springback
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Fig. 10 Angle measurement after springback
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Table 2 Experimental results

Prafs e AT MR R [l SRS By AR [l 39 £f B2
1 113°46' 120°6' 6°20'
2 145°44' 150°10’ 4°26'
3 145°28' 149°54 4°26'
4 113°28' 119°50' 6°22'
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Fig. 11 Product
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Table 3 Contrast of springback angle between FEM and ex-

periment
P i AP ] 3£ S [l 35 A
1 6.28° 6.33°
2 4.24° 4.43°
3 4, 24° 4.43°
4 6.31° 6.37°
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Fig. 8 The stress and strain diagram in the cross-section
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of workpiece after the last rolling pass
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