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Fig. 1 XRD pattern of ZryCoss alloy at different

heat-treatment temperatures
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Fig. 2 Microstructures of samples at
different heat-treatment temperatures: (a)
300 K; (b) 723 K; (c) 773 K; (d) 823 K; (e)

873 K
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Fig. 3 Nominal (a) and true (b) stress-strain curves of

samples at different heat-treatment temperatures
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Table 1 Mechanical data of alloy and normalized value (/) of diffraction intensity for the B33 phase

Temperature/K 00,/MPa o/MPa o /MPa &l% 1(36.2°)/% 1(42.8°)/% HV
300 13501 1078 1608 8.5 18 39 585
723 1396 1241 1491 7.6 29 58 589
773 1315 1039 1375 6.2 41 49 577
823 1225 1040 1317 4 21 46 520
873 592 450 - - 5 16 364
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Fig. 5 Morphologies of compressive samples at different heat-treatment temperatures: (a) 723 K; (b) 773 K; (¢) 823 K; (d) 873 K
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Fig. 6 Fracture morphologies of alloy at different heat-treatment temperatures: (a), (b) 723 K; (c), (d) 773 K; (e), (f) 823 K
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Effect of heat treatment temperature on microstructure and
mechanical properties of ZrCos alloy

LI Pei-you, WANG Yong-shan

(School of Materials and Engineering, Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: The microstructure and mechanical properties of ZryCoss alloy were studied by X-ray diffraction (XRD),
metallographic microscopy, universal testing machine and scanning electron microscopy (SEM). The results show that
the microstructures of the specimens at different heat-treatment temperatures are composed of B2 matrix phase and the
second phase B33 phase. At heat-treatment temperatures of 723, 773 and 823 K, the relative content of the B33 phases
exhibits an increasing trend comparing with the as-cast alloy. At 873 K, a small amount of the B33 phases precipitate at
the grain boundaries; the particle shapes transform from the small bulk of as-casting state to thick line strip, and then to
thin strips with increasing the heat-treatment temperature. The yield strength and elastic limit values of samples at the
heat-treatment temperature of 723 K are greater than those of the as-cast alloy; however, the yield strength and elastic
limit values of samples at heat-treatment temperatures of 773, 823 and 873 K are less than those of the as-cast alloy.
When the compressive strain reaches 18%, the outer surface of the sample at the heat-treatment temperature of 873 K has
no macroscopic cracks, and the material exhibits the work-hardening phenomenon; and the fracture mechanism of
samples is the combining fracture mechanism of ductile fracture and cleavage fracture at other heat-treatment
temperatures.

Key words: Zr-Co alloy; B33 phase; heat treatment temperature; mechanical property
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