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Table 1 Mechanical properties at room-temperature and thermal exposure condition for the alloy after various heat

treatments

Room-temperature

Heat treatment Heat treatment process

Thermal exposure condition
(570 ‘C/100 h)

Rm Rpo2 A Z Rm Rpo.2 A Z
IMPa__ IMPa % %  IMPa__ IMPa % 1%
650 C/2hAC 1029 964 125 240 1045 982 40 6.0
Annealing 750 C/2 h AC 1027 963 150 290 1050 973 35 6.0
850 C/2 h AC 1035 970 130  30.0 1051 971 4.0 7.0

950 C/2 h AC 1037 973 145 320 1057 980 35 55

Solution 850 'C/2hWQ+550 C/5hAC 1032 965 140 280 1070 995 3.0 5.0
treating+aging 950 ‘C/2 hWQ+550 C/5hAC 1045 978 125 210 1088 1010 15 45

Bl 1 & F i R H 8 5 S5 120
Fig.1 OM microstructures of the alloy after various heat treatments and thermal exposure: (a) 650 ‘C/2 h AC, (b) 950 ‘C/2 h AC, (c)
950 ‘C/2 h WQ+550 ‘C/5 h AC, (d) 650 ‘C/2 h AC+570 ‘C/100 h AC, ()950 ‘C/2 h AC+570 ‘C/100 h AC, (f) 950 ‘C/2 h
WQ+550 ‘C/5 h AC+570 ‘C/100 h AC
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Fig.2 Grain boundaries evolution of the alloy after different heat

treatment and thermal exposure: (@) 650 ‘C/2 h AC, (b)

650 ‘C/2 h AC+570 °C/100 h AC, (c) 850 C/2 h

AC+570 ‘C/100 h AC and (d) 950 ‘C/2 h AC+570 ‘C/100
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Fig.3 XRD patterns for the alloy after heat treatment and

thermal exposure

B4 A4 950 C/2 h WQ+550 ‘C/5 h AC+570°C/100 h AC At 2 5 11 TEM 2H 2R
Fig4 TEM images of the alloy after 950 ‘C/2 h WQ+550 ‘C/5h AC+570 ‘C/100 h AC: (a, b) a, (c) silicides, and (d) carbide
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Fig.5 Fractography of the alloy after different treatment: (a) 650 ‘C/2 h AC, (b) 650 ‘C/2 h AC+570 “C/100 h, and (c) 850 C/2 h
AC+570 ‘C/100 h
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Effect of Heat Treatment on Microstructure and Mechanical Properties
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Abstract: The microstructure and mechanical properties of WSTi3515S alloy after various heat treatments and thermal exposure
treatments were researched. The results indicate that different heat treatments below 850 <€ have little effect on microstructure and
mechanical properties of the alloy. When the heat treatment temperature is 950 <€, the microstructure of the alloy obviously changes;
however, the room-temperature mechanical properties have no change, which indicates that WSTi3515S alloy holds better microstructure
and performance stability. After the heat treated samples are thermal exposed at 570 <€ for 100 h, the strength of the alloy increases and
the elongation sharply decreases. During the thermal exposure process, there is a small quality of precipitations in the alloy and they
mainly distribute at grain boundaries. The precipitation at the grain boundaries is the main reason for the decreased elongation of the alloy
after thermal exposure.
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