20084 12 H
%295 % 6l

JOURNAL OF PROPULSION TECHNOLOGY

Dec. 2008
Vol 29 No.6

MARBERIEBHLGY REG I
HAB, T

(AR R K% BRI 58 71 TRk, Jbat 100083)

B OB KM JRAERN TR R R TE R, X FGH 95K K R & ebr R & fi il (CT) R R
aufy e stan g Rty 7 HERL, i TR R LG R . FRERSRRE R SME, £ T 0%
HERYE RATAT P . WA LA R, @ SL T & NIRRT SR B R AL R 2 IR TR, JIF X ARG R 77
A AT TR SESGEM AL, 25k e M E NSRRI AR, w R T R A R AT R R TR

#re

X AR R RO SR T i e

thESHES: V231.95 WEARIORS: A

YEHS: 1001-4055 (2008) 06-0753-06

L ifing m ethodology of crack propagation in
powder metallurgy turbmne disk

WEIDa-sheng WANG Y an-rong

(Coll of Energy and Power Engineerng Beijng Unix of A eronautics and A stronautics Beijing 100083 Chna)

Abstract

A fmite elan entm odel of fracture m echanics w as established by m eans of /] ntegralmethod which was used

to smulate the erack propagation behavior of a powderm etallurgy ( PM ) superalloy FGH93 A gream ent of the can putmg re-

sulits with the experinental data indicated the veracity and the feasbility of themethod The finite elan entmodel could be de-

veloped to predict the propagation life of PM wibine disk containing defects w ith different sizes Can paring w ith conventional

prediction m ethod for propagation life the modelwould give an actual value and that could be used to estmate the crack

grow th characteristic of canplicated component effectively in engmeering analysis
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Fig 1 Canpact tensile sanple
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Table 1 Test of crack propagation
Sanple T en perature Stress M ax mum Test
Na I Ratio load /KN freq Mz
| 430 a1 8 4
2 430 a1 8 4
3 600 Q1 65 4
4 600 Q1 65 4
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Fig.2 N ~a curves of alloy FGH95
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Fig.3 AK ~da/dN curves of alloy FGH95
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Table 2 Param eters of Paris formula

Tenperature /C C m
430 1 4971 %107 " 3 0181
600 & 0544 x 107" 2 8480
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Fig 4 Finite elan entm odel of can pact
tensile sample
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Fig 5 Equivalent stress at crack tip of sample No. 2
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Fig 6 a~ AK curves of alloy FGH95
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Fig 7 Semicircular surface crack and finite elan entm esh
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Fig.8 Stress intensity factor of semicircular

surface crack
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Fig. 10 Finite element mesh and node at crack tip
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Fig 11 Values of stress intensity factor
w ith different crack length
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Fig 12 Relation between stress intensity
factor of PM disk and crack length

Table 3 Propagation life of PM turbine disk

( critical crack radius is @ 25mm’ )

Propagation

ag= 53Hm ag= 101Hm ag= 246Hm
life feyele
Fomula ( 2) 120 389 90 837 2 181
Fomula ( 3) 84 434 23 898 129
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