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Fig. 1 X-ray diffraction spectra of supersaturated ZAC27 alloy
during natural ageing for 1d, 3d, 10d and 50d
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Fig. 2 Diffraction intensity of Tl phase in
supersaturated ZA C27 alloy as a function of

time during natural ageing
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Fig. 3 Diffraction intensity of a phase in

supersaturated ZAC27 alloy as a function of

time during natural ageing
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Fig. 4 Diffraction intensity of B phase in
supersaturated ZAC27 alloy as a function of
time during natural ageing
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Table 1 Variation of crystal plane spacings of
AFZn solid solution of supersaturated

ZAC27 alloy during natural ageing (A)

Crystal plane (111) (200) (220) (311)
dp( As quenched) 2.:312 2.002 1.416 1.207
d o Aged for 50 d) 2.335 2.023 1.431 1. 220

d z1( Pure) 2.338 2.024 1.431 1.221
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Table 2 Variation of crystal plane spacings
of Tl phase in supersaturated ZAC27 alloy
during natural ageing (A)

Crystal plane (101) (102) (110) (112) (201)
dq(Aged for 1d) 2.092 1.683 1.335 1.172 1.125
dn(Aged for 50d) 2.091 1.685 1.332 1.172 1.124

d 7,( Pure) 2.091 1.687 1.332 1.173 1.124
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Fig. 5 Microstructure evolution of supersaturated ZAC27 alloy during natural ageing
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Fig. 6 Variation of damping capacities of super

saturated ZAC27 alloy with natural ageing time
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Damping capacities of supersaturated ZAC27 alloy and

its relation with microstructural evolution

ZHANG Zhong-ming', WANG Jirr cheng’, LIU Hong zhao', YANG Gemr cang’
(1. School of Mechanical and Instrumental Engineering, Xi an University of Technology,
Xi'an 710048, P. R. China;

2. State Key Laboratory of Solidif ication Processing, Northwestern Polytechnical University,
Xi'an 710072, P.R. China)

[ Abstract] The microstructural evolution of supersaturated ZAC27 alloy and its damping capacities were investigated systematically

in the period of natural ageing. T he investigation shows that the microstructure of ZAC27 alloy evolves as follows: after 1 day ageing,

a phase, Tl phase and € phase appear in the alloy, moreover, the amount of a phase, T phase and € phase increase with the increas-

ing of ageing time; after 10 d ageing, the B phase decomposes and vanishes completely in the alloy; after 50 d ageing, phases gather

and form the coarser equilibrium microstructure which consists of near equiaxed, shot club-shaped a, T and € phase. Microstructure

changes accompany with the variance of damping capacity. It is found that the damping capacities varies quickly and obviously during

natural ageing. The damping capacity reaches the highest value 7 x 10™ % at the 10th day. Sequentially, the damping capacity decreas-

es gradually, and reaches a constant value of 4% 10™ ? after 50 d natural ageing. The damping behavior in supersaturated ZAC27 alloy

comes from a superposition of two mechanisms: interface damping and dislocation damping. The reasons for the great change of

damping capacity of supersaturated ZAC27 alloy are as follows: 1) the precipitation of T and € phases from supersaturated B solid so-

lution and 2) the interaction of dislocation with vacancies and solute atoms. The results also indicate that solidsolution+ water

quenching+ natural ageing is the best heat treatment technique to improve the damping capacity of the ZAC27 alloy substantially.

[ Key words] ZAC27 alloy; microstructural evolution; damping capacity
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