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Phase equilibrium of AFZn Cu system on
low copper side at 200 C

CHEN Hui, XIN Xin, REN Yu ping, HAO Shrming, LI Hong xiao
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The phase composition and constituent of 13 designed alloys in AFZir Cu system were analyzed by optical microscope,
X-ray diffraction and EPMA method. These samples were prepared through sufficient homogenization and equilibrium cooling heat
treatment from 400 C to 200 C. The results show that the contents(in mole fraction) of Zn, Cu and Al of a phase ( rich alu-
minum phase) at 200 C are 6. 7%, 2.0% and 91.3% respectively. The composition range of T’ phase was determined and the

solubility( in mole fraction) of Zn in Al,Cuj is less than 4. 4% . The isothermal section diagram of AlZrr Cu system on lower cop-

per side at 200 C was constructed.
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Fig.1 Isothermal section of

AFZir Cu system at 200 C
@ —Composition points of 13 sample alloys
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Fig.2 Microstructures of alloy 5 and alloy 2

after equilibrium treatment at 200 ‘C
(a) —Alloy 5* ; (b) —Alloy 2*
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Fig.3 XRD patterns of 7’ phases
(a) —Alloy 5% ; (b) —Alloy 2*
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Table 1 Phase compositions of alloys at 200 'C

Allay Expected Experimentally
No. phase determined
1 d+ a+ B T+ a+ B
2 T+ a+ B T+ a+ B
3 T + a+ Al,Cu T + a+ AlyCu
4 T + AlCu+ Al,Cu a+ ALCu
5 7 T’ + AlCu+ AlCuo
6 AlCuZn+ AlCu+ € AlCu+ Al,Cuo
7 &+ AlCu AlCu+ AlyCuo
8 CusZng+ (AlLCug+ € T+ ¢
9 T+ e+ B T+ ¢
10 T+ € T+ e+ €
11 AlCug+ € T + e+ B
12 T + a+ AlCu a+ AlLCu
13 T + a+ AlCu a+ AlLCu
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Fig.4 XRD pattern of alloy 6"
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Table 2 Chemical compositions of 7’ phase in four alloys by EPMA (mole fraction, %)

Element Alloy 1* (T’ + a+ B) Alloy 2* (T + a+ B) Alloy 5* (T’ + AlCu+ AlyCuo) Alloy 9* (T’ + €
Cu 36.6 34.6 38.4 40.3
Zn 5.3 6.4 8.6 8.7
Al 58.1 59.0 53.0 51.0
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Table 3 Tie lines for alloys 6 and 7* by EPMA

(mole fraction, % )

Alloy Equilibrium

V4 Al
No. phase " Cu
AlyCuy 2.4 58.1 39.5
6
AlCu 2.2 51.0 46.8
AlyCuy 4.4 59.0 36.6
7
AlCu 4.0 52.5 43.5
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Fig. 5 Microstructure of alloy 4*

WMRIR, £ B3N EFPHEA4NEENX
RTINS AE Zn SEE AR (B A . BAHZWA
Cu F1ALJE F J5 JE B 1) O $7 20 BEHCP 45 £ 1 41,

*4 E3INEEERE LR TR NARN oM
Table 4 Compositions of a phase in three alloys
by EPMA (mole fraction, %)

Eleanen Alloy 2* , Alloy 3* Alloy 4*
(T'+ a+r B) (T + a+ ALCu) (a+ Al,Cu)
Cu 2.0 1.9 1.7
Zn 6.7 8.0 8.6
Al 91.3 90. 1 89.7
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1) SEHIE & FEAH) Zn « Ca A1 AL & E VO 43

Wk 6.7% ~ 8.6%, 1.7% ~ 2. 0% F1 89. 7% ~ 91.
3%, 24T AFZrCu & 200 CEE A K .

2) AR AlCu F1 AlyCug PP AH P 47 X FE B il 43

HIZE L v 41, AlLCus AT Zn BV EEIR /N, NAE
4.4%LLF .

3) FHFESE T N [ AH X1 B 43 Al fl e Ak

SrIaE R: Al 51.0% ~ 59. 0%, 7Zn 5.3% ~ 8. 7%,
Cu 34. 6% ~ 38.4% .
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