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Fig.1 Microstructure of bonding layer. M—molten Fig.2 Muorphology of honding laver atl molten re-
region (etched with 25% HNO;solution) gion, D=ditTusson layer. M—maolien region

3 Cu A1 CuO Hla B HoHy -7 414
Fig.3 (a) Cu,0O phase in Cu. (b} electron diftraction patlern
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B 4 S EMI ALWHE CuAl, 48
Fig.4 CuAl, phase precipitated in Al adjacent to

molten region. M—molten region

5 JemftE 4k Cu—Al TR 6 HEDCOETE (a, by oL 17§l )
Fig.5 Diffusion layer between Cu—Al at non—mol- Fig46 Microstructure in molten region {a. b} and
ten region, D—diffusion layer electron diffraction pattern (c), A—amor-

phous phase, M—molten region
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Table 1 Observed o values for different phases in mwolten region and standard o values

Ohserved /. nm

Stundard phuases o values. nm

1n molten reglon CuAl. (tetragonal) Cu,Al, (hexagonal) Cu,Allcubic)
o " d i74, 2" I 1, " 171
0.431 m 0.430 100
0.340 m 0.158 o0
0.303 w 1.304 35
0.290 m 0.2924 50
0.173 w 02800 12
0.230 w 0.2556 4
U.237 & 0.2374 0
0213 m 0.2146 3s
0.212 s 0.2121 90
0207 s 0.2068 100 0.2087 100
0.193 § 0.1v¥19 70 01980 55
0.1901 60
0.184 W 01887 20
0.175 w 0.1794 20 0.1801 1
0.170 w ¢.1692 20
0.162 w 0dell 13 0.1671 4
0152 w 01517 2
0.1508 6
0.145 w 0 1465 70 01475 6
0142 W 0.1408 o
0.137 w 0.1395 9
0.1357 11 0. 1358 20 0.1400 5
0.133 W 0.1366 |
0.130 w 01311 20 0.1335 ]
0.128 w 0.1288 21 0.1266 30
0.123 w 0.1234 20 01278 I
0.122 W 0.1219 6} 0.1252 2
0.119 w 0.11%0 11 0.119% H} 0.1205 14

1} s m and w represent respectively strang., medium and weak of diffaction indensity ()

) Observed ¢ values which are smaller than standard ones shuow that the lattice parameter is smaller
than that of standard phases
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CufiRE 4 rEIE. Al [ Cu FH EEEE <100 nm. B T ELERM MR, TEER Cu,AlL 1
Cu Al fFEJEE (LIX T 7E Cu— Al B B HBEFHE. £EH <100 nm.
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TEM STUDY OF BONDING LAYER IN Cu—Al
EXPLOSIVELY WELDED JOINT

ZHOU Bangxin, JIANG Yourong{ Nuciear Power Institute of China, Chengeu)
{(Manuscript received 19 July, 1993)

ABSTRACT The amorphous and crystalline phases were observed in molten region of the
Cu—Al explosively welded joint. The crystalline phases consist of CuAl, . Cu;Al, and Cu,Al
Recrystallization takes place in Al region adjacent to the molten zone. and the diffusion dis-
tance of Cu in Al is less than 100 nm with needle-like CuAl, phase precipitated. Recovery
takes place in Cu region adjacent to the molten zone because of the dispersive Cu,O phase
precipitating. and the diffusion distance of Al in Cu is also less than 100 nm with new phase
layers which might be Cu;Al. and Cu,Al formed. Interdiffusion between Cu and Al can be
observed in non—molten region with diffusion distance less than 100 nm to form new phase

layers.
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