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Fig.2 Evolution of phases during precipitation for NizsAls 3V1g 7 alloy with tensile stress in [100] as 6=120 MPa: (a) t=6.0x10°,
(b) t=5.0x10* (c) t=1.5x10°, (d) t=1.05x10° (T=1000 K); (e) t=1.0x10°, (f) t=4.0x10° (T=1200 K)
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Fig.3 Evolution of volume fraction and occupation probabilities for phases with tensile stress in [100] and cyclic temperature

in Ni75A16.3V18.7 alloy as =120 MPa in [001]: (a, d) the volume fraction of phases; (b, €) the occupation probability
of atoms in L1;; (c, f) the occupation probability of atoms in DO3; (a, b, ¢) T=1000 K, m=5.0x10*, T,=1200 K, my,=
5.0x10%, Ty=1000 K, my=5.0x10*, and n=10; (d, e, f) T=1000 K, m=5.0x10", T,=1100 K, mpn=5.0x10*, T;;=1000 K,
Mm=5.0%10* n=10
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(a, b, c) tensile stress is along [001]; (d, e, f) tensile stress is along [100]
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Fig.5 Evolution of volume fraction and occupation probabilities for phases with tensile stress in [100] and cyclic temperature in
NizsAl35V2 5 alloy as =120 MPa, T=1000 K, m=5.0x10* T,=1200 K, Mpn2=5.0x10*, T13=1000 K, My =5.0<10*, n=10:

(a) evolution of volume fraction for phases, (b) occupation probability for L1,, and (c) occupation probability for DO2,
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Fig.6 Microstructures of interface between L1, and DO, with

cyclic temperature (red-V, blue-Al, white-Ni)
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Microscopic Phase-Field Study on Growth Orientation under the Effect
of Thermal-Elastic Coupling in Nickel Based Alloy

Yang Kun'?, Ji Nan®, Sha Ting®, Yang Fang®, Wang Haitao®, Chen Zheng?
(1. Tubular Goods Research Institute of CNPC, Xi’an 710077, China)

(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

(3. The No.771 Institute of Ninth Academy of China Aerospace Science and Technology Corporation, Xi’an 710054, China)

Abstract: Based on microscopic phase-field model which was coupling both exterior load and cyclical temperature, growth orientation for

phases and distribution of elements during precipitation in nickel based alloy was studied. The results show that the effect of cyclical

temperature cannot change the growth orientation and the precipitation order of phases. With the effect of cyclical temperature, L1,

precipitates first when the content of Al is higher, DO, precipitates first when the content of V is higher, and both L1, and DO, grow

perpendicular to the direction of tensile stress. When tensile stress exists in [001] and L1, precipitates first, DO, prefers to grow along

[100]. When tensile stress exists in [100] and DOy, precipitates first, L1, prefers to grow along [001]. With the reducing of higher

temperature of cyclical temperature, the fluctuation range of volume fraction for L1, in cyclical temperature field decreases obviously

while the fluctuation range of volume fraction for DO, in cyclical temperature field changes slightly.

Key words: growth orientation; cyclical temperature field; Nickel based alloy; microscopic phase-field
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