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Fig. 2 Al/Cu electrical transition joint made by explosive welding technique
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Table 1 Experimental conditions for explosive welding

Experiment | Driver | Base | Intermediate] Ve AKE te | 00

plate -

nunber | plate | plate (ti/on) /acs-y | /MIm?|/un| /HPa

As1 A1100 | SUs304 - 461 1.0 22 | 92

AS2 " " SUS304 n 0.21 3.7 |128
(0.3)

AS3 45083 n - n 1.0 12 | x

AS4 " " SUS304 " 0.21 |]1.8 ]259
(0.3)

ASS A2017 " - 381 0.68 - x

ASB " " SUS304 n 0.14 0 182
(0.3)

AS7 A7075 n - 345 0.58 17 | «x

As8 r n SUS304 490 0.23 11.4 {123
(0.3)

AC1 AS083 | C1100 - 441 1.15 15 | 87

AC2 " " C1100 » 0.21 [3.7 |218
0.3)

AC3 " n - 520 | 1.8 (7.0 {148

AC4 " " C1100 " 0.3t |1.3 |200
(0.3)

Vo3 Collision velocity of driver plate
AKE; Kinetic energy lost by collision

ti1; Thickness of intermediate plate

tr; Thickness of reacted interfacial zone
os; Ran tensile strength

x; Separation is generated during machining
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Table 2 Constitution and mechanical properties for materials used

Alloy Chemical conposition (nassf¥) uTs axinup

(31s) G | K T i ea| PR | B

A1100 0.05-0.2 - <0.10 | >98.0 | »157 b2 31

A5083 <0.1 4.0-4.8 | <0.25 bal. Zggé >18 3

A2017 |3.8-4.8 |0.4-0.8 | <0.25 bal. |>353( >15 137

A7075 |1.2-2.0 | 2.1-2.9 |5.1-6.1 | bal. |>539 >8 181
c Ni Cr Pe

SUs304 | <0.08 |8.0-10.5| 13-20 bal. | >520 >40 265

Cu

C1100 | >98.90 Za?i 215 115

UTS; Ultimate tensile strength
Hv; Micro-Vickers hardness (Load 0.98N)

Fig. 4 Dimensions of ram tensile test specimen
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Fig. 8 Explosively welded interface in Al/Cu clad
made by direct welding (a), and by use of in-
termediate plate (b)
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Table 3 Comparison of calculated and measured Al content at reacted interfacial zone

Heasured Al
Conbination content

(nassg)

Calculated Al Calculated Al
content by content by
eq.(2) (nassg®) eq. (3) (nassf)

A1100/5U5304 83-85
A5083/5Us304 70-75
A2017/5US304 7%
A7075/5US304 70-75
A5083/Cu 57-60

.0 51.5
64.5 "
68.4 n
81.3 "

29 10
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Formation of reacted interfacial zone and improvement of bonding
strength in aluminum alloy clad stainless steel and aluminum
alloy clad copper plate using explosive welding technique

by Kazuyuki HOKAMOTO®*, Takeshi IZUMA** and Masahiro FUJITA*

The combinations of Al alloy and stainless steel, and Al alloy and copper, are tried to be
welded by the use of explosive welding technique. So far, these combinations are known as
hard-to-weld materials, but the bonding property at the interface is fairly improved by us-
ing a intermediate plate which is the same material as the base plate. In case of the direct
welding, as conventionally used, a thick reacted interfacial zone is generated and the con-
centration of Al at the zone showed higher value than the expected Al content. The higher
Al content phase is generated due to a large amount of deformation at the Al side. The
thickness of the reacted zone is able to be decreased and the bonding strength is increased
by the use of the intermediate plate.

(*Department of Mechanical Engineering, Kumamoto University,
2—39—1 Kurokami, Kumamoto, 860, Japan.
**Aibano Plant, Asahi Chemical Industry Co.Ltd.,
Shin—asahi—cho, Takashima—gun, Shiga 520— 15, Japan.)
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