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Fig .1 Stresses acting on the slope

sinkin ¢
—sinGos ¢ @)

n
[n]_{n; =
n cos0
AT b 9 [ 7 R0 [ oy AR AT 3R R
[Cowm =[nl [CHIn]=ComtCom+Co)ni+Co dynen,+Co Denynat+ (o o nn: 3)
(e )TN oMl e Uk L (A BT N 3 FES AR s
=2(&—¢é)" ;e=(d—¢ )" )
FCo o= (Co Dt Co b (o DR ) AT

(* e Co denatCo Dyny+ (o e
{(' )R»] Ceunyt+Co dymt (o )»n]
(o e (o mt (o Denat (o )pn,
X T 22— RE R A SE RS AL T R RES B kAR o RN AR 5K e 2000 0h
& Oy O & & O
ai,_[a,x 0 O} , a,-_{ &« & O]
0o 0 O 0 0 e

A L S AT LRI G B s AR AR B AR ) — s, 5 0€ [0°,180°), ¢ [07,3607) Jf4—E M
KA AT LUA RE i SCER i 5-F- 1 A7 8

)

2 AR A ST

NRZL I 55 Wi 40t A rh B0 AN R IR G v] LU L A 25 A T ,%)Jﬁﬁﬂéiﬁzlii/ﬁﬁfﬁﬁ”
AR (4975 T 1 B B S AT 532 T A2 i i L s e A AE 2 b 3k 4510 FH e K By i AR
e FLF B 0 AR T ) B9 ) g AR R R S5 B AT —E B L,

T R AT T 855 0 AR BEAZ 2807 = (R AR S5 )52, SUZ I EE RIS 0 52 0 R A ()3 B
FIINAATRT el A PR 7 06 AR AR O AT RL A BOR R, A RIS SR e 32 0 57 5 b, SR e 2%
A U R 2 3 A [ sl 3 %) B Atk R R R 0 DUIAS B 2 PR AR 451 5 % A s e L PR K

S D AR BEA R R T

e CRA mRk ﬁfiﬁﬂ’]?ﬁﬁﬂ—?ﬁﬁ]%ﬁ?ﬁ JFH von —Mises HEWPEE B KBTI AE Yo FITE

N AR & A BCH—ANSERN AR (ES AR 454 Manson —Coffin J5FE Al g7 40 R AR

€

é+§ﬁJ)‘%@MY+é@MY 6)

AU 2 o SR 57 R FRA s € SR 55 AV BB 5 b SRR ST TR 5 ¢ SR ITIEMEAR B N, TS5 A s E N
SRR




92 2SI T AR (AR 2009 4¢

O ASCHMIIFER) G HAL69 54 AT FRIT T4 SRR O MERE B 1R e 7 —HL2 T fa B iz
AT TN PR s8R AP B SRR T = I W IR DR ST S B A T A ) 42 | S0 3%
RN PRZERIEST TR, T80 RO BER R 5 57 2808 W A T W R ) Sy T BB PR IX % 5
GBI A KRR B B A5 Y R S A LT L R A X 57 BB A STk L BT
PRI 1E] LA L R RS XS 22l 7 45 AR X (631%32%7 LZ B

2

As,_ of 2l 1 j
2 *K( L51+3 }?nax (7)

o KRR JPIRAS X Z2 i 57451 103 SRR RN Z KK, 1 2k 1) AR X 22 e 557 45475 SR AR S 2R 4

2,2
/¢

(iﬂl)" 2,2
F

o 4% o wa /e
K=3 poL="
254 Manson —Coffin J7 2 $2 40T 2408 57 F A e Al
fa_Adbmles oy yy bbb op,y @)
2 M e E Fuc
KA ve v, ZNHRTE BAVEIRALE s Fu AT Fr S350,
/{ Fr Fr>1
2—Fr) Fr<il
P 2(a+ata) a0

\j(or —a)Y+(e—0:)V+(a—a)
Ko ,a o B RE— B FE = TN 7, MR E AL SRR S — AR -l (T 38 A5 BT
A AR T ) S SR R T AR E 3 N FER T o Lo e AYME AT 28 (Lo AT IR i =
SR FrfE,

TSR 11 B30T AT LA G s AR BT T L AR ) — AR L DR A B A ke A 149 55 5 i
B 25 T MATLAB FJF il 0F1 o 23 BIFE[0°,180 )FI[0°,360 HPI AN 0 FrhhHe 1y KB Wi K L 4R A
R ) 17 A 114 e R B UT) Y- 1T RV S5 18T 0 o 1 A1 T 0 A B (e o DRI 1T L 5 405 5 2
as s &) HE T 2 OFMNERLF A9 24005 57 Fdir . LAk LA 1P KB A R AN TR RS KK JFHA
KANF 1A S AR R mRE

3 IR

e 650°C il Y GHA169 A Gt RE A P ok TR 2 Rl ok X (X6 ) X (8 )#EAT
I IE AR Ss PERL R RO 1
F 1 GH4169 HETE 650 CRA SIS HRIE
Tabh.1 The material constants of uniaxial fatigue for GH4169 alloy at 650°C
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Fatigue Life Prediction for GH4169 Alloy under Multiaxial Loading

LI—Jing ,SUN Qiang, LI Chun—wang, ZHANG Dong —wei
(Science Institute, Air Force Engineering University , Xi'an, 710051, China)

Abstract . With the analysis of the multiaxial fatigue behavior of the thin wall specimens and notched speci-
mens of GH4169 alloy as well as the state of the stress —strain by using the Finite Element Method
(FEM ), a new damage parameter for multi —axial fatigue is proposed by means of von —Mises criterion
based on the critical plane approach . In the new damage parameter, the triaxial factor is introduced . For
the new damage parameter, the maximum shear strain and normal strain on the critical plane are taken into
account , and the effect of stress state under the multiaxial cyclic loading condition on the fatigue life is
taken into account as well . This parameter without containing empirical constants is easy and convenient
for engineering application . By combining the proposed damage parameter with the Manson —Coffin equa-
tion, the fatigue life prediction model is established . And the experimental verifications show that the new
fatigue life prediction model is more accurate in predicting the high temperature multiaxial fatigue life of
the thin wall specimens and the notched specimens .

Key words :multiaxial fatigue; GH4169 alloy ; triaxial factor ; life prediction



