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Effects of Pouring Temperature on Microstructure and Mechanical Properties

of K465 Alloy
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Abstract ;: Effects of pouring temperature on the microstructure, tensile properties and stress rupture properties of
K465 nickel base superalloy were investigated. The results reveal that with the increase of pouring temperature in
the range of 1 420 C to 1 520 'C, the grains are coarsened without significant change in the morphology and dis-
tribution of carbides, and the content of W element in MC carbide is increased with the ¥’ phase growing. After
the standard heat treatment (1 210 ‘C X4 h), the irregular shape of y' phase is converted to the cubic shape, and
the size is obviously refined. Moreover, the size and morphology of 7' phase in the alloys with different pouring
temperature are almost the consistent after the heat treatment. With the increase of pouring temperature, the
strength of the alloys tends to be decreased with increasing in elongation, and the stress rupture properties are
improved. After that, the crack initiation and propagation mainly occur near the grain boundaries. Finally, the
mechanism that pouring temperature affects the mechanical properties of the alloy was discussed.
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Fig.1 Longitudinal section distributions of the grains in

the bars with various pouring temperatures
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Fig. 2 Grain size of K465 alloys with various

pouring temperatures
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Fig.3 Microstructure of K465 alloys with various
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Fig.4 Morphology of ¥’ phase in K465 alloys under different conditions
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Fig.5 EPMA results of K465 alloys under different conditions
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Effects of Double Annealing on Microstructure and Properties of TC18 Titanium

Alloy by Laser Additive Manufacturing
Zhang Ying', Hu Shengshuang', Zheng Chao', Yue Shan', Hu Guang®, Gao Tingting'

(1.AVIC Xi’an Aircraft Industry Group Co., Ltd.; 2.Xi’an BLT Additive Technology Co., Ltd.)
Abstract ; The effects of double annealing processes (890 C X1 h/FC+750 C X2 h/AC, 570 C X4 h/AC) on the
microstructure and mechanical properties of TC18 titanium alloy by laser additive deposition and repair were in-
vestigated by tensile testing machine, scanning electron microscope and metallographic microscope, and compared
with original forging TC18 titanium alloy. The results indicate that the microstructure of the repaired specimen is
characterized by as-cast microstructure, which is mainly composed of lamellar §-grains,and presents the Widma-
nnian structure after double annealing, where the original g grain boundary is still clearly visible, and the inter-
laced (a+p) clusters are distributed within the grains. After double annealing, the strength of the deposited spec-
imen is lower than that of the original forgings, while the plasticity is the higher. The properties of the repaired
specimen are between the two. The impact properties of the repaired specimen are about 60% higher than that of the
forgings. After annealing, the mechanical properties of both specimens can reach the prescribed value of TC18 forgings.

Key Words: Double Annealing, TC18 Titanium Alloy, Laser Additive, Repair, Microstructure and Property
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