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Table 2 Different heat treatments of FGH96 alloy 3
No. Heat treatment
FGH96
1 1150 ,2h+540 SB+760 ,18hAC 3
a
2 1150 ,2h+580 SB+760 ,18hAC i
3 1160 ,2h+600 +760 SB,16hFCto550 AC 40 MPa'm
4 1150 ,2h+600 +760 SB, 16 h FCto 550 AC
5 1160 ,2h+540 SB+760 ,8hAC 1160 2h 1150 2h
6 1160 ,2h+540 SB+760 ,16hAC 140 80
7 1160 ,2h+540 SB+800 ,8hAC MPa-m'”?
Note: SB: salt bath; AC: air cooling; FC: furnace cooling ( 3b) 1160 2 h
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g - 1 b Table 3 The crack growth date and corresponding increasing
\§ 4r ] multiples at AK=60 MPa-m"” after different heat
Nl treatments
5 da/dN Increasin
%D P Effect factor Heat treatment 1 K &
il (mm-cycle”) multiple
~ 760 ,8h,AC-5s 2
S 1t ® 760 ,16h,AC-5s Salt bath 540 13.52x10 3.19
3 / o 760 ,8h,AC-90s temperature 580 4.23%1072
o bullP?, _ 0,760 ,16h,AC-90s . ‘ 5
0 100 200 300 400 500 600 Solid solution 1150, 2h  29.83x10 681
Number of Cycle, N/cycle temperature 1160 ,2h 4.38x107
5 Aging 800 ,8h-90s  7.58x1072 2.69

temperature 760 | 8h-90s  2.82x107
800 ,8h-5s  22.82x107 3.14
760 ,8h-5s 7.26x107

Fig.5 Effect of aging time on the crack growth rates (a)
and Aa-N curve (b)

Aging time 760 ,16h-90s  4.66x107 1.65
85 MPa-m'"? 760 8 760 ,8h-90s  2.82x10>
16 h 760 ,16h-5s  8.85x107 1.22
85 MPa-m'? 760 ,8h-5s  7.26x10°
Holding time 760 ,8h-90s  28.22x107 3.89
760 8 16k 90 760 ,8h-5s 7.26x107
800 ,8h-90s  7.58x107 3.33

800 ,8h-5s 2.28x107
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Fig.6  Fractographs after different solution temperatures 1160

(a) and 1150  (b) at early stage of crack growth
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Fig.7 Microstructures after salt-bath temperature: (a) 540
and (b) 580
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Fig.8 Microstructures of FGH96 alloys at different aging

temperatures: (a) 760  and (b) 800
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Influence of Heat Treatments on Crack Propagation Rates of FGH96 P/M Superalloys

Wang Pu', Dong Jianxin', ZhangYiwen?, Xie Xishan'
(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: Crack propagation rates of FGH96 P/M superalloys with different heat treatments were tested and compared under fatigue/creep
interaction at 650  in air. Influence of heat treatments on the crack propagation rates of FGH96 P/M superalloys was investigated. The
results indicate that the crack propagation rates were decreased when increasing the solid solution temperature or salt bath temperature; the
effect of solid solution temperature was greater than that of salt bath temperature. Lower aging temperature and shorter aging time also
delayed the crack propagation rates; the effect of the aging temperature was greater than that of the aging time. In addition, the crack

propagation rates were increased with the dwelling time prolonging, and its effect decreased with the aging temperature increasing.
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