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Stamping Simulation Analysis Based on Tribological Properties of Die-binder Area
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Abstract: To increase the stamping formability of sheet metal by improving the tribological properties of the die-binder area,
an YLP-20 laser process system and a multi-arc ion deposition system were used to prepare triangular micro-textures and TiN
coating, respectively. The tribological test was conducted by a UMT-3 pin-on-disk tribometer. The die-binder area was
selected as the research subject, and the finite element model was established using Dynaform software. The stamping forming
process was simulated according to the friction coefficient obtained from the above experiments. The results show that the
laser surface texture technology and the coating technology can both reduce the friction coefficient between the die-binder area
and the sheet metal. The texturing/coating technology has the best friction reducing effect. The thinning rate of the sheet metal
decreases with the decreasing of the friction coefficient, while the thickening rate of the sheet metal increases. The change of
the sheet metal thickness tends to be stable when the friction coefficient is lower than 0.150. The increase of die-binder force
leads to the increase of the thinning rate. This negative effect can be controlled by reducing the friction coefficient between the
die-binder area and the sheet metal. It is feasible to improve the stamping formability of the sheet metal by applying the
surface texture and coating technology to the die-binder area.
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Fig.1 Schematic diagram of die-binder area
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Fig.4 Schematic diagram of pin-on-disk
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