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¬ 1  GH4169G�)ejk`T DSC®¯ 

Fig.1  DSC curves of GH4169 alloy during heating and cooling 

$ %&&GH4169'�()#�*+,-./ 

Table 1  Sample number and heat treatment parameters 

of GH4169 alloy 

Sample Heat treatment temperature/� Holding time/min 

1# 1100 30 

2# 1180 5 

3# 1330 3 
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¬ 2  1#³´)eN29T]^RS 

Fig.2  Microstructures of sample 1# during heating: (a) at room temperature, (b) at 1100 � for 30 min, and (c) after polishing and 

corrosion followed by cooling 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¬ 3  2#³´)eN29µ¶[n·T]^RS 

Fig.3  Microstructures of sample 2# at different temperatures during heating: (a) at room temperature, (b) at 1102 �, (c) at 1151 �, 

(d) at 1180 �, and (e) at 1180 � for 5 min 

 

 

 

 

 

 

 

 

 

¬ 4  3#³´)eN29µ¶[n·T]^RS 

Fig.4  Microstructures of sample 3# at different temperatures during heating: (a) at room temperature, (b) at 1330 �, 

and (c) at 1330 � for 3 min 
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¬ 5  2#³´)ewjkl¸¹º»T]^RS 

Fig.5  Microstructures of sample 2# before heating (a) and after 

polishing and corrosion followed by cooling (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¬ 6  3#³´)ewjkl¸¹º»T]^RS 

Fig.6  Microstructures of sample 3# before heating (a) and after 

polishing and corrosion followed by cooling (b) 
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¬ 7  2#³´)ewlµ¶¼½ Laves\�m� 

Fig.7  Particle number of Laves phase of sample 2# before and 

after heating 

 

 

 

 

 

 

 

 

 

 

 

¬ 8  2#³´)ewlµ¶¼½ Laves\���m�� 

Fig.8  Maximum particle size of Laves phase of sample 2# 

before and after heating 

 

 

 

 

 

 

 

 

 

 

 

¬ 9  2#³´)ewlµ¶¼½��� Laves\=¾�m�� 

Fig.9  Particle proportion of small Laves phase of sample 2# 

before and after heating 
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¬ 10  2# ³´)ewl Laves\¿� NbuvT EDS¯ÀÁ 

Fig.10  EDS line scanning of Nb element near Laves phase for sample 2#: (a, c) before heating and (b, d) after heating 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¬ 11  2# ³´)ewl NbC¿� NbuvT EDS¯ÀÁ 

Fig.11  EDS line scanning of Nb element near NbC for sample 2#: (a, c) before heating and (b, d) after heating 
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Abstract: In order to reveal the evolution of composition and microstructure of GH4169 alloy during the homogenization treatment, the 

alloy microstructures during heat treatment were in-situ observed by high temperature metallographic microscope. The particle size 

distribution of Laves phase in the alloy after cooling was analyzed by quantitative metallographic analysis. The distribution characteristics 

of Nb element in alloy before and after heat treatment were analyzed by EPMA. The results show that when the heating temperature of 

GH4169 alloy rises to 1151 , the initial melting happens around the Laves phase. The particle number of Laves phase in GH4169 alloy �

increases after heat treatment at 1180 °C, the particle size of maximum Laves phase decreases significantly, and the proportion of small 

Laves phase in alloy increases slightly. At 1180 , ther� e is a certain amount of liquid phase existing in GH4169 alloy, but the NbC phase 

undissolves. After heat treatment, the segregation of Nb element in the black area between the primary dendrites still exists, but the 

distribution of Nb element in the γ phase dendrite becomes more uniform.  

Key words: GH4169 superalloy; homogenization; in-situ observation; laves 
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