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Effect of Carbon Content and Hot-Working Deformation on
Microstructure and Properties of Nickel Base Alloy GH3625
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(1 Shandong Vocational College of Industry, Zibo 256414 ;2 High Temperature Alloy Material of Aviation Industry of
China, Xingtai 054800;3 Hebei Engineering Research Center for Special Alloy Regeneration, Xingtai 054800 )

Abstract GH3625 alloy with carbon content of 0. 031% ,0. 048% and 0. 055% 1is forged from ®480 mm ingot to
@155 mm bar and rolled into @90 mm bar and heating at 1 000 °C for 1 h,air cooling. The 0.023% C alloy is forged from
D480 mm to ®180 mm, P155mm and P135 mm respectively, and the ®155 mm forging stock is rolled to ®90 mm and
@80 mm bar respectively by the 450 horizontal rolling mill. The following solid solution treatment is heated at 950 °C for
1 h,air cooling. The test results show that with increasing the C content from 0. 031% to 0. 055% the yield and tensile
strength of GH3625 alloy increase respectively from 419 and 862 MPa to 597 and 938 MPa. But the elongation and reduction
of section of alloy have little change. With the increase of deformation from 85. 9% to 97. 2% , the grain size rating of
0.023% C GH3625 alloy changes from 4 to 6,and the mechanical properties are improved.
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Table 1 Chemical composition of tested superalloy GH3625/ %
el C Cr Mo Nb S P Al Ti Co Fe Mn Si

1 0.055 21.06 8.99 3.47 0.002  0.005  0.30 0.16 0.08 4.37 0.04 0.30
2 0.048 21.37 8.96 3.49 0.002 0.004  0.24 0.10 0.01 4.65 0.08 0.27
3 0.031 21.36 8.95 3.51 0.001  0.005  0.29 0.12 0.05 4,58 0.07 0.20
4 0.023 22.51 8.15 3.21 0.001  0.004  0.21 0.20 0.05 4.34 0.03 0.15

B <0.10 20~23  8.0~10.0 3.15~4.15 =<0.015 <0.015 <0.40 <0.40 <1.0 <50 <0.50 <0.50

B 1 0.031%C (a),0.048%C (b)#10.055% C (c) GH3625 44 P90 mm £L#f 1000 C 1 h =¥ R AR

Fig. 1 Microstructure morphology of 0.031% C (a) ,0.048%C (b)
1000 C for 1 h,air cooling
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Fig.2 Effect of C content on yield and tension strength (a) ,elongation and reduction of area (b) ,and HB hardness number (¢) of

@90 mm bar of GH3625 alloy treated at 1000 °C for 1 h,air cooling



F RS BRI A BXRE A & CH3625 HAFPERER IR “TF =

B3 MInTAEE85.9% (a),89.6% (b),96.5% (c¢)F197.2% (d) 0.023% C GH3625 44541950 °C 1 h 5 A A4
Fig.3 Microstructure morphology of 0. 023% C GH3625 alloy rolled bar with deformation 85.9% (a) ,89.6% (b) ,96.5% (c¢) and

97.2% (d) and heated at 950 °C for 1 h,air cooling
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Fig.4 Effect of hot-rolling deformation on yield (a) and tensile (b) strength,elongation and reduction of area ( ¢) ,and HB hardness
numble (d) of 0.023% C GH3625 alloy rolled bar heated at 950 “C for 1 h,air cooling
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