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Design on double-slanting wedge horizontal hedging punching die for
curved chain plate

Wang Yongming'”, Dong Shuhao'?, Jiang Chen'”, Tang Chengtao'*, Tan Libin'?

(1. School of Mechanical Engineering, Anhui University of Technology, Ma’anshan 243032, China;
2. Anhui Province Key Laboratory of Special Heavy Load Robot, Ma'anshan 243032, China)

Abstract: In the development of an automatic stamping progressive die for a certain type of curved chain plate of pin-joint chain, it is difficult
to automate the processing of curved chain plate of pin-joint chain because the punching process involves the problem that the scrap is difficult
to remove and the workpiece is inconvenient to take out. Therefore, for this problem, the design idea of automatic stamping progressive die for
curved chain plate was continued, and a double-slanting wedge horizontal hedging punching die design scheme was proposed to replace the origi-
nal hanging vertical punching die, and the horizontal hedging punching process scheme was simulated and verified by software DEFORM-3D.
Furthermore, on this basis, the process parameters such as punching gap, die or punch edge dimensions and punching force were calculated,
and the structure design of key components such as slanting wedge, punching device, die, pressing device and discharging device was carried
out, and the 3D design of die was completed by software SOLIDWORKS. Finally, the prototype die was developed and the stamping test was
carried out for verification. The results show that the developed double-slanting wedge horizontal hedging punching die can be well applied to the
automatic stamping progressive die for curved chain plate. After sampling inspection, all the workpieces after punching are qualified, which also
effectively solves the problems that its difficult to remove the punching scrap and inconvenient to take out the workpieces. Thus, the automatic
production of curved chain plate is realized, and the development time of die and die trial period are effectively shortened.

Key words: curved chain plate; punching die; horizontal hedging; double-slanting wedge; pressing device; discharging device
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Fig. 1  Dimension drawing of part after punching
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Fig. 2 Schematic diagram of vertical punching process
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Fig. 3 Schematic diagram of horizontal hedging

punching process
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Fig. 4 Schematic diagram of double-slanting wedge horizontal

hedging punching die scheme
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Fig. 8 Stress-strain curve diagram of tensile specimen
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Fig. 9 Equivalent stress cloud maps of workpieces in horizontal hedging punching process
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(a) Pin hole punch
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Table 1 Random quality testing results of curved

chain plate
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(1 e=d1 <0.5) (®11.13%3)  (la=b1<0.35)(P11.170%) /mm
1 0.20 d11.58 0.12 @11. 04 68.20
2 0.26 d11. 56 0.16 @11.06 68.28
3030 @11.58 0.10 @11.06 68.24
4 0.26 d11.58 0.22 d11.06 68.20

0.50 d11. 54 0.08 d11.06 68. 18
6 0.28 d11.52 0.22 d11.06 68. 30
7 0,10 d11. 54 0.20 @11. 04 68. 14
8 0.22 d11. 56 0.30 @11.03 68. 16
9 0.20 @11. 54 0.30 @11.04 68.26
10 0.24 d11.56 0.12 d11.06 68.22
11 0.38 d11. 54 0. 16 D11.04 68.20
12 0.30 d11. 58 0.24 @11.06 68.32
13 0.34 @11.58 0.26 @11.06 68.32
14 0.20 @11.58 0.28 @11.06 68. 18
15 0.25 @11.56 0.22 D11.04 68.20
16 0.28 d11. 54 0.35 d11.06 68. 30
17 0.18 d11.56 0.30 D11.04 68. 14
18 0.10 d11. 58 0.28 @11.06 68.22
19 0.22 d11. 56 0.20 @11.06 68. 30
20 0.36 @11. 56 0.14 @11.06 68.20
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