
� 38� � 7� ��������	                  Vol.38, No.7

2009�      7�    RARE METAL MATERIALS AND ENGINEERING   July  2009

�������2008-06-20���	
����2008-08-15

�������	
	1973��	�	�����	���������	�� 100095	���010-62496239	E-mail: liuxinling119@sohu.com

FGH95 ���������	
�����

���

1,2

�� �

2

���	

1

�
��

1,2

(1. ���������	�� 100095)

(2. � ��!"	#$ �  330063)

� ��%&'( FGH95)*+,�-.,�/01234567	��869:;<=>67?@ABCD456

7A9EFGHIJK'(	LM01FG� 2 NOA01FGPQ	='(9EFGHIR69HSATUVWX

YD 120Z45>[L\]ABC��^PQ N

f

R69HS_` a

c

abAVWXcd9Eefgh>D`iR4jP

Qgh>D`ikl!mnIVW	`op'qU!mrKAkls?tfA'uvT	wxy.zrKvA{|}

dB�	~��zPQ��A{|}dB�	~>cd9Eef�M FGH95)*+,�-.,A01PQX

����)*+,���-.,<�/01<69HS<PQ��

�������TG 146.1

+

5 ������A �� ��1002-185X(2009)07-1179-05

��������	�
����������

������������� !"#$�����

�	�%&'()*+,-./01�23!456

789:

[1]

;������	�6<=>?$@AB

CDEF9:6GHIJKLMN'OPQRST6

UVW;XY FGH95	�%D*+,-.6/01�

23!45W>?$Z[\]5^_`a6bcde

f\ghiD^_jklmnop6qr$stop

�?6uv$wxy^_4z$']5{|�}{{

~���LM��I����$�ED��]$��

�6��?������k���]6����ED

��])N��|���

[2]

;

�� FGH95	�$�`a���� 6¡¢I£

¤¥¦��§¨GH��!)N©ª'«¬6S

T

[3]

$ZEF9:6JK�ILM.¤ST®d¯

°;9:6STe±²³9:6^_�¤´���G

HN'$�µd>²³BC¶·9:6¸¹N'IL

Mºv;E FGH95	�6¸¹N'ILM.¤)NS

T$e±D�»¼9:6GHN'�LM¨½$�¾

�6¿EF9:LM��I��$LM���}{{

~��wxÀÁuv;

ÂÃrÄ?ÅÆÇÈ$ST FGH95������

	�(�ÉÊË FGH95����	�)6¸¹ÌÍÎ

?¸Ï{p6¥¦Eqi¸Ï6¹ÐÑn�)N�

�$Î��¹ÐÑn�I¸¹Ì6ÒD�QÍ?

R_ÓÔ6¥¦$ST 120ÕqiÖ|� N

f

I¸¹

ÌÀu a

c

×Ø6�Q;Ùb�W 3 ¥Ú�Û$��

FGH95����	�6��JKI¸¹�;

���� �

qi' FGH95 ����	�ÜÝÞß����

qi$qißà�áâã? Q/6S 977-91 äåæ6

2591-N020ç$qi�Ûk4�6èé' 5 mm;qr

ê5ë²³ 500$600� 700 ì 3Õ��$íÕ��

É>Gî R �¢' 0.1$0.5 �ï1 3 �ðñ$òó�

��òó RÉô²³eó6õöo�;

ST FGH95 ����	�eó���eó>G

î�eóõöo�ê5É6����6¸¹Ì;Ù

b¸Ï{p��6¥¦$ST��¹ÐÑn�;÷

p 120 Õ¸Ï6øù¹Ðáâ$��qr|�Iøù

¹Ðú�×Ø6�Q$?R_�ÓÔ6¥¦$ST

FGH95 ����	�6��|�I¸¹ÌÀu×

Ø6�Q;

������	


���� FGH95����	
��������

D FGH95 ����	�qi¸ÏW<û��ü

ý���Ñný�þ¸ý$��ý��¶�'O��$

þ¸ý'��;¸Ïüý��ß�	ç 1a æ
��

; 

E¸Ï�o)N��$��üý�u����Ú$

²³üý�� �üý��� ��ðñ$� �u



�1180�                                          �l,���R��                                           � 38� 

 

����ÚÍEüý�� 6ðñ$üý��u��

��Ú;Eüý�� 6qiR_����$üý�

��Ú6��D 123~1300 µm×Ø;��üý���

�� $¹Ð�`�$D��¹ÐÑn� 1 jk$�

�ªoý 6¡!"¸¹�#Ú$(ç 1a�1b);Fý

 ��Ñn®îª$�$D��É�<���%$F

ý îª&'$ûç 1 æo()*ß6&'ý $	

ç 1æ
��+; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1  4567���� 

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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� 2  FG�01�v�� 

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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� 4  459EFG���n 

Fig.4  The curve of crack propagating velocity: (a) crack 

propagating velocity at 500 � , R=0.5 and (b) crack 

propagating velocity at 600 �, R=0.5 
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Fig.5  The relation between loga

c

 and logN

f

 at 600 �, R=0.1 
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Table 1  The relation between fatigue life and critical crack length 

Number 

σ

max 

/MPa 

Fatigue 

life, 

N/cycle 

logN 

Critical 

crack length, 

a

c

/mm 

loga

c

 

1 660 3 196 000 6.504 606 8 1.26 0.100 371 

2 680 1 152 000 6.061 452 5 1.877 0.273 464 

3 700 185 000 5.267 171 7 1.321 0.120 903 

4 720 562 000 5.749 736 3 1.835 0.263 636 

5 740 677 000 5.830 588 7 1.343 0.128 076 

6 740 646 000 5.810 232 5 1.25 0.096 91 

7 760 714 000 5.853 698 2 1.004 0.001 734 

8 800 332 000 5.521 138 1 1.586 0.200 303 

9 800 590 000 5.770 852 1.423 0.153 205 

10 800 313 000 5.495 544 3 1.41 0.149 219 

11 900 230 000 5.361 727 8 1.32 0.120 574 

12 900 235 000 5.371 067 9 0.887 –0.052 08 

13 950 160 000 5.204 12 0.897 –0.047 21 

14 1000 156 000 5.193 124 6 0.763 45 –0.117 22 
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Fig.6  The relation between loga

c 

and logN

f

: (a) 600 �, R=0.1  

(superior limit) and (b) 600 �, R=0.1 (lower limit) 
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Damage and Fracture Speciality of FGH95 Powder Superalloy  
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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

c

 and 

test fatigue life N

f

 was studied through statistical and inductive method. There is rough linear relation between loga

c

 and logN

f

, 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

c

 maybe used 

to evaluated the fatigue life using the top limit and below limit equations. 

Key words: PM nickel based superalloy; high fatigue; fracture characteristics; life evaluation 
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