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ABSTRACT

For the reduction in weight and improvement of crash safety in automobiles, hot stamping of quenchable steel sheets is attractive. By heating the sheets, the forming load is remarkably reduced, the springback is prevented and the formability is greatly improved. In addition, the stamped parts are hardened by quenching with dies, and thus the ultra-high strength steel parts having a tensile strength of approximately 1.5 GPa are obtained under a low forming load. Although stamped automobile body panels are punched to make many holes for the joining, paint removing, attachment, etc., it is not easy to punch die-quenched parts having high strength. In the present study, a punching process of a small hole in a die-quenched steel sheet using local resistance heating of a circular shearing zone of the hole was developed.
A die-quenched steel sheet have high strength was heated to decrease the flow stress of the sheets just before punching. The punching process of a small hole using the local resistance heating is shown in Fig. 1. In local heating, the die and punch are not in contact with the sheet during passing electric current for the prevention of heating of these tools, and the sheet is punched just after stopping the passage. The sheet is in contact with the punch by pushing the sheet with the die, and the electrodes are also pushed downwards.
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Fig. 1. Punching process of small hole using local resistance heating.

Uniform temperature in a circular shearing zone of the hole was obtained by optimising heating conditions for a pair of rectangular electrodes. The punch load and the burnished surface area for heating at 500 ºC were about 1/3 smaller and 2 times larger than those for cold punching, respectively, and the occurrence of delayed fracture around the punched hole was prevented by the heating above 500 ºC.


