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ABSTRACT The phase composition and constituent of 14 designed alloys in Al-Zn—-Cu system were
analyzed by optical microscope, X-ray diffraction and EPMA method. These samples have been made
through sufficient uniformization and equilibrium cooling treatment from 400 C to room temperature.
Furthermore, the compositions of @ and CuZn, phase have been calculated in response to the relation
of solute concentration and interplanar distance. Based on these, the isothermal diagram of Al-Zn—-Cu
system at room temperature has been drawn in lower Cu side from AlyCug—CusZng compounds to Al-
Zn side. The results show that there is stable T" phase in this system. Three—phase equilibrium around
T’ phase are T +a+ g, T'+a+A12Cu, TI+CuZn'4+ﬂ and T’+A1Cu+A12Cu at room temperature. The
contents of Al in CuZny phase is less than 7%, which is much lower than that to be well known (18%).
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Fig.1 The phase diagram of Al-Zn—Cu system at room
temperature!ll (0~14 alloys tested)
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Fig.2 Metallurgical structures of alloys No.5 (a) and No.2 (b) after equalization treatment at room temperature
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Fig.3 X-ray diffraction patterns of alloy No.5 (a) and alloys No.1 and No.2 (b)
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Table 1 Composition of T phase in four alloys by EPMA

(atomic fraction, %)
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Table 2 Phase constituent of tested alloy at room temperature
Alloy Phase constituent Phase constituent Phase constituent
No. confirmed by predecessor expecting by experiment*
1 AlCu+ta + 8 T ta+8 T +a+8
2 CuZng+a + T +a+8 T +a+8
3 AlCuta+Al;Cu T’ +a+AlCu T’ +a+AlCu
4 AlCu+Al;Cu T'+AlICu+Al2Cu a(+8)+Al2Cu+T’
5 AlCu+a T ta T ta+8
6 AlCu+CuZny+AlsCug T’ +Al;Cug+CuZng AlCu+Al;Cug
7 AlyCug+AICu T’ +Al4Cug+AlCu Al;Cug+AICu
8 Al3Cug+CuZny AlyCug+CuZny CuZns+T'
9 CuZng+a+8 T +a+8 at+B+T"
10 CuZns+8 T’ +CuZns+8 T’ +CuZna+8
11 CuZng+AlCu T’ +CuZn, CuZng+7T’
12 Al;Cug+CuZny AlaCug+CuZn CuZna+8+T
13 AlCu+a+Al;Cu T’ +a+AlLCu a+ALCu+T’
14 AlCu+a T +a+AlyCu a+AlLCu+T’

* The compositions for the phase with underline have been measured by EPMA.
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Table 3 Composition of € phase in four samples by EPMA

} (atomic fraction, %)
Alloy Cu Zn Al

No.8 14.9 83.2 1.89
No.10 14.8 83.2 2.00
No.11 214 72.2 6.42
No.12 15. 6 81.2 3.26
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Fig.4 XRD patterns of alloys No.11 (a) and No.8 (b) con-
taining € phase, Al content, ), in € phase to be es-
timated from its atomic radius, r, which is deduced
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Table 4 Composition of a phase in five alloys by EPMA

(atomic fraction, %)

Alloy Cu Zn Al

No.1 1.98 7.11 90.91
No.2 0.94 8.23 90.83
No.4 2.14 7.01 90.85
No.5 4.00 4.64 91.36
No.14 1.96 3.52 94.52
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Fig.6 The phase diagram of Al-Zn-Cu system in low Cu

side at room temperature
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