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Element B content of original
interlayer components
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Fig.1 Cloud plot of element B concentration distribution for different holding time: (a) 1 s, (b) 5s, (c) 10 s, and (d) 20 s
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Fig.3 Average width of the ASZ zone with different welding parameters: (a) 1130 C, 5 min; (b) 1130 ‘C, 10 min; (c) 1130 C, 20 min;
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Table3 Parameters of joint isothermal solidification end

time at different welding parameters

Welding Weld Diffusion
temperature/K width/um coefficient

Expected isothermal
solidification time/min

1403 105 2.023x10° 67.4
1423 105 2.468x10” 55.2
1453 105 3.029x10” 45.1
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Fig.6 Morphologies of joint under welding temperature 1130 C
and holding 68 min: (a) overall shape of the joint and

(b) enlarged image of area |
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Fig.7 Morphologies of joint under welding temperature 1150 C
and holding 56 min: (a) overall shape of the joint and

(b) enlarged image of area 11
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Fig.8 Morphologies of joint under welding temperature 1180 C

and holding 46 min: (a) overall shape of the joint and

(b) enlarged image of area III
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Numerical Calculation of Isothermal Solidification Process of GH5188 High
Temperature Alloy TLP Joints

Teng Junfei!, Wu Dawei’, Li Jiahao?, Zhou Huiyanz, Zhou Jiahe®, Lin Tiesong4, Huang Yongde2
(1. Aeronautical Key Laboratory for Welding and Joining Technologies, AVIC Manufacturing Technology Institute, Beijing 100024, China)
(2. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)
(3. Institute of Process Equipment and Control Engineering, Zhejiang University of Technology, Hangzhou 310014, China)
(4. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: An important parameter in the TLP welding process is the time required for complete isothermal solidification. In this study,
KCo10 intermediate layer was used for the tests, which were carried out at temperatures of 1130, 1150 and 1180 ‘C (1403, 1423 and 1453
K) for different holding time. The average athermally solidified zone (ASZ) size was measured using the solid solution on both sides of the
eutectic liquid phase as the boundary. By measuring the size variation of the ASZ with the square root of the welding time, data fitting was
used to derive a linear relationship between the ASZ size and the bonding time. And then a mathematical model of the isothermal
solidification process was established based on Fick’s Second Law of diffusion equation with time, and the isothermal solidification time
tis was simulated and solved so as to predict the approximate time required for isothermal solidification. Finally, the accuracy of the
mathematical model in predicting the isothermal solidification time was verified experimentally.

Key words: TLP; isothermal solidification process; GH5188; Fick’s Second Law
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