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Effect of stress on equilibrium phases in Al-Zn-Cu alloys

DAI Shuang-he, CHEN Hui, ZHENG Tao

(Traffic and Mechanical Engineering School, Shenyang Jian Zhu University, Shenyang 110168, China)

Abstract: 5Cu40Zn55A1, 15Cu20Zn65A1 and 3Cul7Zn80Al alloys were founded by using 99.999% Al, Zn and Cu as
raw mater material in external-heat crucible. After uniform treatment, the alloys were then treated, respectively, by hand
hammering and ball milling. The equilibrium phases of Al-Zn-Cu alloys were analyzed by XRD. The results show that
the equilibrium phases of these three alloys can be obtained by ball milling at room temperature, but the result is contrary
by hand hammering. So it is obtained that whether the equilibrium phase can be obtain or not by the stress at room
temperature mainly depends on the feature of deformation mechanism of the alloys. During ball milling, the stress
provides adequate deformation in the inner structure, which supplies enough driving force and diffuse alleyway of atom
for the transformation of metastable phase. But the stress in the experiment during hand hammering only cause brittle
rupture from cleavage to oriented, this can not offer enough driving force and diffuse alleyway of atom for the
transformation of metastable phase, so the equilibrium phase of alloy can not be gotten at room temperature.
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Fig.1 Positions of alloys by ball milling and hand hampering

in Al-Zn-Cu system at 20 ‘C (a— 5Cu40Zn55Al; b—
15Cu20Zn65Al; ¢: 3Cul7Zn80Al
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Fig.2 Microstructures of as-cast alloy for ball milling: (a)
5Cu40Zn55Al ; (b) 15Cu20Zn65A1
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Fig.3  Microstructures of 5Cu40Zn55Al alloy after ball
milling for 21 h: (a) SEM image; (b) SBSE image
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Fig.4 XRD patterns of 15Cu20Zn65Al alloy for different

times
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Fig.5 XRD patterns of 5Cu40Zn55Al alloy after ball milling

for different times
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Fig.6 SEM image of 3Cul7Zn80Al alloy after hand

hammering for 20 h
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Fig.7 SEM image of 5Cu40Zn55Al | alloy hammering by
hand for 15 h
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Fig.8 XRD patterns of 3Cul7Zn80Al alloy after hand

hammering for different times
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Fig.9 XRD patterns of 5Cu40Zn55Al alloy after hand

hammering for different times
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