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Fig. 2 Variation of volume fraction of carbide and eutectic in DZ417G
alloy with solution temperature increasing
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Fig. 3 Morphologies of v ' phase of DZ417G alloy solid-solution at different temperatures after aging
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Fig. 6 Creep strain and creep rate-creep time curves of the solid solution DZ417G alloy at different temperatures
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Effect of Solution Temperature on Creep Properties of Lightweight
DZ417G Alloy

HAN Qi"? XIAO Xuan', GUAN Xian-jun?, CAl Hang® QU Tian-ren"
(1. Shenyang Ligong University, Institute of Metal Research, Shenyang 110000, Liaoning, China; 2. The Institute of Metal Research, Chinese
Academy of Sciences, Shenyang 110000, Liaoning, China)

Abstract:

To investigate the influence of solid solution treatment temperature on the microstructure and mechanical
properties of DZ417G alloy, this study conducted high-temperature tensile testing at 900 °C and high-temperature
creep testing at 980 °C /165 MPa on DZ417G alloys subjected to different solid solution treatments ((1 230-
1 250)°C x4 h+air cooling). Furthermore, to understand the micro-mechanisms behind the effects of solid solution
treatment temperature on the mechanical properties, the microstructures of the DZ417G alloys before and
after mechanical property testing were systematically characterized using scanning electron microscopy (SEM)
and transmission electron microscopy (TEM). The results indicated that at 1 250 °C , the DZ417G alloy exhibited
uniform, fine, and highly cubic y’ precipitates. Compared to the creep lives of alloys treated at 1 230 °C and 1
240 °C , the alloy treated at 1 250 °C. exhibited the highest creep life, reaching 204.9 h, indicating that 1 250 °C was
the optimal solid solution treatment temperature for DZ417G alloy. SEM and TEM analyses suggested that
smaller misfits and higher cubicity, along with a higher volume fraction of y' precipitates, were the primary
reasons for the superior creep life of DZ417G alloy after treatment at 1 250 °C for 4 h.
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