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Table 1 Chemical composition of GH4169 superalloy (mass
fraction, %)

C Cr Ni Al Ti Nb

<0.17 17-25 50-55 0.2-0.8 0.65—-1.55 4.75-5.50
Cu Co Mn Si S P
<0.10 <10 <035 <035 <0.015 <=0.015
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Fig.1 Schematic diagram of specimens (Unit: mm)
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Fig. 2 Schematic diagram of high temperature oxidation

process
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Fig.3 Macroscopic diagram of welded joint surface
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Fig. 4 Macroscopic diagram of cross section of welded joint
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Fig. 5 Microstructures of center of

weld at different high temperature
corrosion time: (a) 0 h; (b) 5 h;
(¢)25h;(d)50h; (e) 75h

B 6 AN el AL I ) R g
B L PR R B IO H A
Fig. 6 Microstructures of welded
joint near fusion line at different high
temperature corrosion time: (a) 0 h;
(b) 5h;(c)25h;(d)50h; (e) 75h
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Fig. 7 SEM images of weld center with different high temperature corrosion time: (a) 0 h; (b) 5 h; (¢) 25 h; (d) 75 h
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Fig. 8 Hardness distribution of welded joints under different

high temperature corrosion time
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Fig.9 Tensile stress—strain curves of welded joints under

different high-temperature corrosion temperatures

B 10 fREESL R AT SEM &
Fig. 10 SEM images of fractured surfaces of flexural tested
weldment: (a) 0 h; (b) 25 h
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Corrosion quality change curve of GH4169 alloy at
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Long-term aging stability of nickel-based superalloy GH4169
electron beam welded joints

WETI Qi, AO San-san, WANG Tai, WU Man-peng, LUO Zhen

(School of Materials Science and Engineering, Tianjin University, Tianjin 300350, China)

Abstract: The stability of GH4169 electron beam welding joints was studied under different high temperature conditions,
and its high temperature stability performance under corresponding time conditions was explored. The microstructure and
mechanical properties of the samples after different high temperature corrosion time were studied by optical microscope,
SEM and tensile test. The results show that the center region of the weld of GH4169 alloy is dendritic and cellular
dendritic. Due to the interaction between the high temperature corrosion time and the pinning effect of the second phase
particles, the grains grow continuously with high temperature corrosion, reaching a maximum value at 25 h, and then the
grain size has a tendency to decrease, and the grains continue to become coarse after 50 h. Under high temperature
corrosion at 650 ‘C, the mechanical tensile properties of the welded joints reach the best at 25 h, and the mechanical
tensile properties of the joints at 75 h are lower than those of the joints without high temperature corrosion. A layer of
dense oxide film will be formed on the surface of welded joint after a long time high temperature corrosion.

Key words: GH4169 superalloy; electron beam welding; high temperature stability
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