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Effect of die depth design on U-shaped workpiece
springback based on ANSYS

SHI Yuqging
(School of Mechanical and Energy Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The die depth is one of important factors for designing bending tools, which affects
U-shaped workpiece springback. Taking high U-shaped parts for example, bending dies of deep
die and shallow die were designed to analyze differences of both force states in sheet-metal
forming processes, by employing ANSYS to conduct finite element simulation of sheet-metal
bending. The simulation results showed that different angles of springback were generated with
two types of bending die. Compared to the bending die of shallow die, springback has been
controlled better by the bending die of deep die.
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Fig. 2 Bending die with different depths of die
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Table 1 Die depth of U-shaped workpiece mm P
(L)AL
L l
<1 1<r<{2  2<r<<4  4<t<<6 6<t<<10 = /\ T
<50 15 20 25 30 35 Rq /’P ~
>50~<75 20 25 30 35 40 N— A l
>75~<100 25 30 35 40 40
>100~<150 30 35 40 50 50
>150~<C200 40 45 55 65 65 B3 a5k R
HL NI K 0 R R T s bR R, Fig.3 Construction size of bending workpiece
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Fig. 5 Simplified models of U-bending forming with two kinds of depth
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Fig. 6 Models of bending die
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Fig. 8 Stress state for two kinds of depth die after bending
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