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Effect of quenching water temperature on
microstructure and mechanical properties of ZL210A alloy

MA Yu', XU Zhi-feng', CAI Chang-chun', ZHANG Yong-cai

(1. National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China;
2. Southern China Aviation Industry (Group) Co., Ltd., Zhuzhou 412002, China)

Abstract: The effect of quenching water temperature on the microstructure,fracture morphology and mechanical
properties of ZL210A alloy was studied by tensile tests, optical microscopy, scanning electron microscopy, transmission
electron microscopy and energy spectrum analysis.The results show that, with increasing the quenching water
temperature, the precipitate phase tends to grow up, and many blank areas in the grain expand, the precipitation free
zones become wider. All the tensile fractures have some dimples with different sizes, when the quenching temperature is
50 °C, the dimple size is large and deep. The samples have a good plasticity. The tensile strength, yield strength, hardness
and elongation of samples increase first and then decrease as the quenching water temperature rises, when the quenching
water temperature is 50 ‘C, the peak values of tensile strength, yield strength, hardness and elongation are 477 MPa, 363
MPa, 149 HV and 3%, respectively.
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Table 1 Chemical composition of ZL210A alloy
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Fig. 1 As-cast microstructure of ZL210A alloy at 740 'C
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Fig. 2 Aging metallographs of aging samples water-quenched at different temperatures: (a) 30 ‘C; (b) 50 'C; (¢) 70 'C; (d) 90 'C
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Fig. 3 BF image(a) of aging water-quenched at 70 ‘C and 4 30 C/KIRE KN EIAFEN XRD 3%
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Fig. 4 XRD pattern of aging sample water-quenched at 30 ‘C
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Fig. 5 Fracture morphologies of samples water-quenched at different temperatures: (a) 30 °C; (b) 50 ‘C; (c) 70 C; (d) 90 C
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Fig. 6 SEM image(a) and EDS analysis results(b) of aging

samples after water-quenched at 30 'C
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Fig. 7 Effect of water-quenched temperature on mechanical
properties of aging ZL210A alloy: (a) Strength and hardness

curves; (b) Elongation curve
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