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Fig.1 Finite element mesh for the CT specimen
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Fig.3 Void’s volume fraction distribution of inclusion il for different interface contact types
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Fig.4 Effect of inclusion size aspect ratio and different interface contact type on J integral.

8% 30k

(1]

[2]

(3]

[4]

(5]

[6]

[7]

HES,EEH, KW, %S PM Rene 95 &K
ZYHEM O FTH[I). AEREXREER,
2002,24(2) :149 - 152.

&R, RRE, HAK FCGH 54 LCF W F
HSRPEFEXRROPTRII). £ & ¥#),2001,37
(3):247 -252.

BAR, 2% FGHIS REFERK G &P R
REMEEBEGFHENERII]. BREE T L,
2000,10(3) ;23 - 26.

WHM,ETER, Kk £,%. FGHIS & & ¥LRE
EHEEHEHARASHEI]. PEAARERER,
2003,13(1) :181 - 187.

PR, R AL HEW, & FxthREEHEN
EMEyEOEERAEEI). PEECERY
##,2000,10(S1) :81 - 83.

L, AR, FRE, X BREBERESEB KRR
EHBERHBERERENRI]. PEEFRLREY
#,1997,7(1) :117 - 121.

RISTINMAA M. Void growth in cyclic loaded porous solid
[J]. Mechanics of Materials,1997,26(2) :227 - 245.

(8]

(9]

[10]

[11)

[12]

[13]

SHAMBLE S E, CHANG D R. Effect of inclusions on
LCF life ofHIP plus heat treatment metal Rene 95{J].
Metal Trans B,1985,168(5) :775 - 786.
YOKOMAKU T. Effects of defects and microstructure
on the elevated temperature fatigue properties of P/M
superalloy Merl76[J].J Soc Mat Sei, 1990, 39(2):
188 - 198.
BUSSAC A D. Prediction of competition between sur-
face and internal fatigue initiation in PM alloys[J].
Fat Fract Engng Mater Struct, 1994, 17(9):1319
-1328.
TVERGAARD V, NEEDLEMAN A. Analysis of the
cup2cone fracture in a round tensile bar [ J]. Acta
Metallurgica, 1984, 32(2) :157 - 169.
ETRE, BB, BIEE. BRGS0
MR AMBRGEI(T]. P EA B4R ¥HR,2004,
14(6) :949 - 955.
ZHAO L G, O’ DOWD N P, BUSSO E P. A coupled
kinetic-constitutive approach to the study of high tem-
perature crack initiation in single crystal nickel-base
superalloys[ J]. Journal of the Mechanics and Phys-
ics of Solids, 2006,54 . 288 ~309.

Effects of Inclusion on Fracture Behavior of PM Materials

CUI Wei-hua, WEN Zhi-xun, HOU Nai-xian

( Department of Engineering Mechanics, Northwestern Polytechnical University, Xi’ an 710072, China)

Abstract; The isolated inclusion behavior in the compact tension( CT) specimens has been analyzed by GURSON

constitutive model. Emphasis was placed on the effect of the interaction between crack tip and inclusion on matrix

damage and crack propagation. Generally, the elliptical inclusion does much more damage than the round inclu-

sion. For elliptical inclusion, hard inclusion is more secure under transverse load, but otherwise for soft inclusion.

Key words:; inclusion; GURSON constitutive model; damage; crack propagation



