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R, : Radius of blank.
Rc : Radius of die cavity.
R; : Radius of base on dome.

ps : Spherical radius on dome.

Z,
Za

p; : Radius of die shoulder of torus.
¢ : Contact angle on die shoulder.
Z, : Polar deflection on dome.

Z, : Deflection on die shoulder.

Zs : Deflection on dome.
t, . Thickness of initial blank.
t : Thickness of deformed blank.

Fig. 1 Explanation of notation
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Fig. 2 Strain of flange due to edge pull —in for die
cavity.
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Table 1 Comparison of explosion heat of authors and other reseachers.
Researchers|  authers R-MURAKADO | . KUDOH et al.
Item et
Shell copper steel copper copper
kind Pb(SCN),/KClO, DDNP — —
Fuse head
weight(mg) 4/4 4 — —
kind DDNP DDNP DDNP DDNP
Initiator weight (g) 0.17 0.20 0.20 0.20
density(g-cm~3) 1.00 0.85 — -
. e pento/KC10 tet/KClO, | pento/KCIO
kind Tetryl 00/10 © | 97 || 100/10
Base charge weight (g) 0.41 0.40 0.40 0.40
density (g-cm~?) 1.40 1.4 — —
Total weight(g) 0.58 0.60 0.60 0.60
caled. (kJ-g~") 2.67 2.97 2.51 2.49
Explosion heat
obsvd. (kJ-g~") — 2.95.3.10.3.20 3.4 3.20

*pento : pentolite (PETN50/ TNT50). tet : tetryl.
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On the energy efficiency of blasting cap

by Isamu KASAMATSU*, Hiroshi FURUKAWA*

In the explosive forming method using only a blasting cap as the explosion source, by
changing the distance between the blasting cap and a blank, the amount of deformation of
the blank is controlled. Therefore, it is important for controlling the amount of deformation
to forecast how much proportion of the explosion heat of a blasting cap is converted to the
deformation energy.

In this report, the strain energy required for the deformation of a blank is calculated, and
with its ratio to the explosion heat of a blasting cap, the energy efficiency of the blasting cap
is to be determined.

In the case of using a die with the cavity radius of 36mn and the shoulder radius of 3mm,
and carrying out the free forming of a brass sheet of 0.8mn thickness, the following results
were obtained. Namely when the distance between a blank and a blasting cap was close,
and it was assumed that the strain energy of the blank is 0.79 kJ, and the explosion heat of
the blasting cap is 3.0 kJ, the energy efficiency was 26% . When the distance was 1200mm,
the strain energy was 0.16 kJ, the strain energy efficiency was 5.5%.

Moreover, the strain energy U and the energy efficiency 5 changed exponentially in rela-
tion to the distance k, respectively, and the relations

U=0.789 exp(—1.31 x1073k), n=0.263 exp(—1.31 x10~34)
were obtained.

(*Faculty of Science and Engineering, Chuo University. 1—13—27
Kasuga, Bunkyo-ku, Japan T112)
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