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Fig.1 The appearance of initiation area on fracture surface for

FGH95 PM superalloy: (a) the macroscopical feature of
initiation area; (b) similar cleavage (without inclusion);

and (c) similar cleavage (with inclusion)
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Fig.2 Fatigue striation in propagating area
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Fig.3 The slippage plane in the late period of propagation area
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Fig4 The curve of crack propagating velocity: (a) crack
propagating velocity at 500 ‘C, R=0.5 and (b) crack
propagating velocity at 600 C, R=0.5
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Fig.5 The relation between loga. and logN; at 600 C, R=0.1
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Table 1 The relation between fatigue life and critical crack length

Fatigue Critical
Number M life, logN crack length,  logac.
/MPa

Nlcycle aJ/mm
1 660 3 196 000 6.504 606 8 1.26 0.100 371
2 680 1152000 6.061 4525 1.877 0.273 464
3 700 185000 5.267 1717 1.321 0.120 903
4 720 562 000 5.749 7363 1.835 0.263 636
5 740 677 000 5.830 588 7 1.343 0.128 076
6 740 646 000 5.8102325 1.25 0.096 91
7 760 714 000 5.853 698 2 1.004 0.001 734
8 800 332000 5.521 1381 1.586 0.200 303
9 800 590000 5.770 852 1.423 0.153 205
10 800 313000 5.4955443 1.41 0.149 219
11 900 230000 5.361 7278 1.32 0.120 574
12 900 235000 5.371 0679 0.887 —-0.052 08
13 950 160 000 5.204 12 0.897 —0.047 21
14 1000 156 000 5.193 1246 0.76345 —0.11722
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Fig.6 The relation between loga. and logN: (a) 600 ‘C, R=0.1
(superior limit) and (b) 600 °C, R=0.1 (lower limit)
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Damage and Fracture Speciality of FGH95 Powder Superalloy

Liu Xinling" 2, Chen Xing®, Hou Xueqin', Tao Chunhu' *
(1. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

(2. Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The fracture characteristics of high cycle fatigue slick samples of FGH 95 powder superalloy was observed, and the fracture
feature law was put forward. The fatigue crack expanding peculiarity was analyzed using fractography quantitative analysis, and the
fatigue expanding life was also calculated. On the basis of above research work, the internal relation between crack expanding peculiarity
and fracture characteristics was analyzed. For 120 high cycle fatigue slick samples, the relation between fracture feature parameter a. and
test fatigue life Ny was studied through statistical and inductive method. There is rough linear relation between loga. and loghNy, all of the
data under the same temperature and stress ration R distribute among a disrupt strap with a certain width, and there are a top limit and
below limit for the disrupt strap, the top limit line is approximately parallel to the below limit line. The critical crack length a. maybe used
to evaluated the fatigue life using the top limit and below limit equations.
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