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Table 1 Nominal composition of the alloys with different W contents (w/%)

Alloy Cr Co Mo Al W Zr B C Ni
1 16.0 15.0 3.0 2.5 5.0 1.02 0.035 0.015 0.015 Bal.
2 16.0 15.0 3.0 25 5.0 0.52 0.035 0.015 0.015 Bal.
3 16.0 15.0 3.0 2.5 5.0 0 0.035 0.015 0.015 Bal.
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Fig.1  Stress-displacement curves of the homogenized and
furnace cooled alloys with different W contents deformed

at 1000 ‘C and a tensile rate of 1 mm/min to fracture
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Fig.2 Fracture surfaces morphologies of homogenized and furnace cooled 1.02% W (a, d), 0.52% W (b, €) and 0% W (c, f) alloys
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Fig.6 Morphologies of y’ particles precipitated in homogenized and furnace cooled 1.02% W (a, d), 0.52% W (b, e) and 0% W (c, f)
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Fig.7 Morphologies of y' particles precipitated in homogenized and air cooled 1.02% W (a), 0.52% W (b) and 0% W (c) alloys
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Table 2 Composition of yp’ particles and y» matrix in the
homogenized and furnace cooled 1.02% W alloy
(/%)

Phase Al Ti Cr Co Ni Mo W

y' 3.68 8.66 4.47 8.71 7246 123 0.79
y 1.76 324 1759 16.15 56.41 343 142
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Effect of W on the Thermal Plasticity of Hard-deformed Superalloy U720L.i

Zhao Guangdi, Zang Ximin
(University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: U720Li castings with different W contents (1.02wt%, 0.52wt% and Owt%) were prepared by vacuum induction melting and
subsequently homogenized. The effect of W on hot deformation behavior and fracture characteristics of as-homogenized U720Li alloy was
studied emphatically. The 1000 <C tensile test results of homogenized and furnace cooled alloys reveal that with the reduction of W
content the deformation resistance decreases gradually, and when the W content is reduced to Owt%, the tensile plasticity is greatly
improved and the fracture mode shifts from intergranular fracture to a mixed-mode of intergranular and transgranular fracture. For both
furnace-cooled and air-cooled alloys, with the reduction of W addition the grain-interior microhardness decreases gradually, the size of
precipitation strengthening phase y’ increases and the volume fraction of y’ decreases markedly. The main reason for the influence of W on
deformation resistance and thermal plasticity is that the decrease of W content not only reduces the solid solution strengthening, but also
modifies the characteristic of ' which promotes the occurrence of dynamic recrystallization. In addition, the distribution of W in U720Li
alloy has been revealed in this research, i.e., W is mainly enriched in the y matrix, and the mechanism of W influencing the precipitation of
y" was discussed accordingly.

Key words: hard-deformed superalloy; tungsten; thermal plasticity; y’ precipitation
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