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Influence of blanking clearance on punching section quality and punch
wear for bend chain plate
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Abstract; In order to study the influence of blanking clearance on punching section quality and punch wear for pin-joint bent chain plate,
the punching simulation models with four sets of different blanking clearance were established by DEFORM software, and the change
curves of punch stroke and punching force under different blanking clearances were obtained by simulation. Then, the variation trend of
the section quality and the maximum wear amount of punch with the blanking clearance were analyzed, and the punching die was made for
experimental verification. The simulation results show that the length of section bright band and the depth of punch wear decrease as the
punching clearance increases. Based on the punching force curves at different punching clearances, the punching power curve is plotted,
and the optimal punching clearance value is determined to be 0. 2 mm. At this time, the simulated value of the length of bright band on
the punching section is 2. 11204 mm, and the service life of punch is predicted to be 62000 pieces. The punching test was carried out and
the test results find that when the punching clearance is 0. 2 mm, the measured value of the length of bright band on the punching section
is 2.19 mm, and the relative error with the simulated value is only 3. 7%, which verifies the accuracy of the simulation results and pro-
vides effective guidance for the development of punching dies.
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Fig. 1 Structure schematic diagram of bent chain plate
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Fig.2  Schematic diagram of horizontal punching for bent chain plate
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Fig. 3 Formation mechanism of punching section for bent chain plate

(a) Punching section  (b) Punched scrap
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Fig. 4  Stress-strain curve of 40Mn steel for bent chain plate material
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Fig. 7 Curves of blanking force-punch stroke
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Fig. 8 Equivalent stress distributions of bent chain plate during punching process
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Fig. 9 Punching sections under different blanking clearance conditions
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