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Table 1 Chemical composition of material used
(a) flyer plate

C|S |[Mn; P| S |N | Cr

Mild steel | 0.13] 0.02 0.450.016/0. 048

Austenite
stainless 0.07 0.56| 1.37
steel

=]

.0160. 008( 8.79| 18.58

” 0.07| 0.49] 1.480.022(0. 006/ 9.00; 19. 28

(b) base metal

C Si Mn P S

Mild steel [ 0.24] 0.02| 0.52|0.026 | 0.019
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Photo. 1 Wave appearance at bonded surface of
stainless steel  (Stainless steel-mild
steel explosive welding)
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Fig. 4 Relation between separating stress and
amount of explosive (mild steel-mild
steel explosive welding)
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‘Fig. 5 Relation between separating stress and
amount of explosive (stainless steel-
mild steel explosive welding)
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Photo. 2 Separating apperance at bonded sur-
face (stainless steel-mild steel explo-
sive welding)
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Photo. 3 Separating appearance at bonded sur-
face (mild steel-mild steel explosive
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Table 2 Result of hardness test

Amount of explosive and micro-vickers hardness (100g)

Distance from bond 40g

50g 608 ‘ 708

A+ M*| B+| A+|

Me| Be| A*| M| B*| A*| M+| B*

262 | 264 | 254 | 245 235
| |

262 | 256 | 274| 232 | 232 207 | 251 | 270
264 | 309 | 283 | 253 | 236 | 304 | 3t9 | 262

302 | 207 | 212| 279 336 | 247 | 210| 272
287 | 339 | 272 | 254 | 280 | 268 | 206 | 285

281 | 225 | 262 |

253 | 245| 268| 266 | 227 | 20| 160 | 245

185 | 193 266 | 258 227 | 215 199 | 207
188 | 227 202 | 230 | 202 | 243 | 183 180
176 | 213| 276 | 196 207 | 207 | 181 | 178
170 o, 185 233 | 193 215 233 | 186 | 170
— | —| 297 ‘ 199 | 194 ‘ 176 | 193 \ 168

2.0 240 | 245 | 253 | 281
1.6 251 | 309 | 256 | 306 |
Flyer plate 1.2 245 | 245 | 238, 297
0.8 208 | 249 | 272 319
0.4 266 | 247 | 233 | 330
Bond 0 222 | 212 281 ] 312]
0.4 202 194 181 206 |
0.8 185 ' 163! 199 | 182
Base metal 1.2 177 173 | 178 | 235
1.6 182 | 183 | 172 177
2.0 | 181 180 194 188
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Fig. 9 Effect of amount of explosive on hardness
of base metal (mild steel-mild steel explo-

sive welding)
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Fundamental Study on Explosive Welded Joint

by M. Watanabe and Z. Murakami

A series of fundamental studies on the explosive welding has been carried out
by authors since a few years ago.

In this paper, the experimental results are reported on mild steel - mild steel and
stainless steel-mild steel oblique impact explosive welding.

The experiments are aimed at establishing the effect of weight of charge, impact
set angle, hardness of base metal and heat treatment on the separating strength and
the shape of wave of welded joint.

Obtained results are as follows:

(1) As the weight of charge increases, the amplitude, wave length and the

separating strength of welded joint are increased.

(2) However there is a saturation point at which the separating strength is
not increased by further increase of weight of charge. In this experiment,
it is found at a weight of charge of about 50 gr..

(38) It is observed that in the case of the same weight of charge, the larger
amplitude and wave length, the smaller separating and also in the case
of the similar amplitude and wave length, the larger weight of charge,
the larger separating strength of the welded joint.

(4) As the impact set angle increases from 0° to 10°, the amplitude and
wave length increase gradually, But, at about 10°, there is a distinct
charge in the mode of bonding. It is considered that the mode of bonding
will be transformed from the wavy joint to the direct joint at a angle
between 10° and 15°. .

(6) The separating strength tends to decrease slightly with the increase of
impact set angle, '

(6)  As the hardness of base metal increases, the separating strength decreases.

(7) The hardness at the welded joint does not show a variation with the
change of weight of charge, but the hardness at the region subjected a
large plastic flow increases with the increase of weight of charge. .

(8) The explosive’ welded joint of mild steel with mild steel shows a fine
recrystalliyation structure, ' .
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