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Fundamental Studies on High Energy Rate Forming—1 st Report.
(On Explosive Forming of Thin Sheet Metals)

By

Shinji Fukul, Kozo KAWATA and Jiro SEINO

Abstract: Underwater explosive forming of various sheet metals is studied with hemi-
spherical, cylindrical dies etc. Work hardening of formed blanks is found in explosive
forming as well as in statical forming. The strain distribution of formed blanks varies
with the diameter of blank, shape of tool, blank holding method and explosion pressure.
18-8 stainless steel and 65/35 brass blanks are largely deformed in explosive forming
also, but Ti alloy blank is not necessarily so, probably because the elongation of Ti alloy
is rather small. In conclution, the forming conditions should in all cases be so arranged
as to enable deep-drawing to be made as much as posible for effective use of the blank.
Kirkwood & Bethe theory to explain the maximum explosion pressure can not be applied
in small. water tanks. As the material of dies for explosive forming, Kirksite is satis-
factory for blanks of aluminium but materials with higher strength than that of mild
steel should be used for stainless steel blanks. Deformation speed of blanks in explosive
forming is considerably affected by explosion pressure and is found to come up to the
extent of 200~300 m/sec in some cases. The strain velocity is calculated from the forming
velocity and comes up to the order of 10°~10%/sec. But forming will be completed at the

strain velocity lower than the above-mentioned value when the degree of working is small.
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