2019 4F 8 A
E 37 EE AW

[ DA N e 3

Journal of Northwestern Polytechnical University

Aug. 2019
Vol.37 No.4

https.//doi.org/10.1051/jnwpu/20193740744

EraEBirflAESFFamillniixsmik

) Mgt

AR, XAk

(LA Zs R R BEIR 53l J12Eks, 090 miaT 2100165 2.t E & DU BRI A IFgE ke, PU)Il J5#B  610500)

i B AR
BB AL A A AT B A

BIALE Z A FGHI6 AT iast S5 3 I 1 A 1 4L e 3340 FU AL 89 9% 57 A7 & TR A
K, , BB 8 R ) 4 Fe RF 2 6 %5 v | 18 it FGHO6 #1448 18] FE AL bk

XI5 KT, AR BT E 04 A 4 TR 5 A2 P 04 R BEAT A it — 5 FJE FGHO6 18 % 46 & %

AU I 57 R e, B TR 4 R AT T PR 4
BN AR T T ke R RO

x #
HRESES V2311 SCERAR ST A

fiizs B SR e SR 2 S 20 FE R TR
W A0 A5 53 A48 X I an s A FL AR K 5 | Ak
ARR IR Sy rh S BOZAG 1 Jmy 3 X 38 1 30 R 80
AR EOE ST WO R IPAL T A e — XA

X FAEAE N 78 v i SRy B X3, H A PEAG T
2 E AL L 44 SO T I SR B SRy RN 7
ARILAE 44 OB 7k FEEEE F T S AR T AR O s
SRR B X LA 2 LIS SR S s 5 AR A 5 1
JRITBN 3 AR LR i, HORS A (R ERA %
JFENE A B A e ROST RN, T BN A B R A, b
FERAR, T Ho AW PR SF . X T 0 B, & RO
Siebel 1 Stieler ! 45 1 1, 3= FHFSE HIE 55 58 5 46 08
PG ; Filippini ' E— 05T T 45 FPB OB R R )
TR EE AT X (EUR N FH 27 Tk B U 45 Hh R X
SRR 1Y 7 3, TR S AR 1 e A B ik T
B3 s 0 5 A B B T S AR T R T
SR A SCT R R N ) R B R MR T
R A0 A 2 e (Lt D v JEC 51 4 DX /N
SE , HOT 555 52 2% ; Bentachfinea %5 HI# S )7 ik
FG FATRE 2 FhO7 gy 1 LAl 1 AR 9 55
75 i T, H AL bR A5 R TN )RR R Y 5
Tanaka"® F1 Taylor!” thIk Ky #8405 5 12 X 38k 14 17 1 3%
A P TS B W R 0 37—
SR N B2 0 7 AR IR R T R R R 2

%5 H 89 :2018-08-14

SR AU, G R o AR TR ik B B

W :FGHO6 ; iR %s £ ; 834 IL ;T3 B 1 BB A o TR ; 9 % 9K B ; BE
X EHS:1000-2758(2019)04-0744-07

e/ b AR R T R R REAS [R] 7 ) 46 v 2R 5] 3L
I BB ASA] A TRt — 05T, Sun 458 2T 1l
SRS (TCD) |, X4k R 24 /5 T /Y 1 g 43 A
PEAT0HT, A58 7 IR S IE B Wang 251" 22T Neuber
HEW AN Walker J5 2 & 1E T X0 ) MR 386 B /Y
S 38 5 JF R GHA169 i LI ) % 75 iR 56 gk 47
T HIE ; Susmel 250 AR FZ LY R 2] 2 A
TR PR ST R RS . BEEBE S i — P TR A
FRESRAEH T R T r“m%r“u&fdf%zﬂj
X% 55 A A AR, ORE RE E— AR

XﬂL?f’J’?F“jJ«U(?&TE’WWF,/EQJEﬁ AT
S50 B 7% 1, BIR ] 1 LA FERG B S5 9 L, AR S
R FGHO6 A BHR [a] SR 30 119 57 1A 5%
X U AR o A S BTG, O X H A ik
F17 F00 55 J5 38 5 FGHO6 Ak i s 4 24 FLAEE 401
S S5 R 6 HE AT T IR

1 ETHRHES SHIEGRIES e
7T iz
GENIRE SRR N RN

Basquin ,Manson DA} Coffin EEEREE N T & H i Sy
FMAERL . 22 )5, Morrow! ") $2 H 1 S0 A8 1 58 55

EF BN XL (1977—) , B AT AR A R DR AR | F2 2SS A sh Lo B2 B 5 iR wH o



%5 4 19 KNI | 45 SR SRR FLAL R 55 3 i U 05 7 5 Uk - 745 -
AR RE N 1o BN 2 i I DX A VB IEI Ho A
L B R RIS AL T IR JE R Ah s A

e p_a-} b ’ 3
e, =6+l = 1(2N)" +55(2N)° (1)

TS B2 )W 7, Morrow . Smith LA & Walker
LT Ay BB IE T HAR R 1) A AR, R

=T TNy 4 el(2N) 2

€, = T( f) + 8_f( _/) (2)

( ;)2 2N 2b ! ! 2N b+te 3

8aa-max - E ( ) + a-f 8f( f) ( )

U" 1 -R y) b 1 R <l;7) .
__f / - ’

=G5 ] (5]

(4)

K, e, NEIARTLH], & NTPEN AR, & Sy 281k
AR, o) A7 5 AR R E O AR N,
PEIE 55 77 i, b 2 55 1R AR B o) R 05 SEE AR
B, e BT IENESREL, o, ISR, 0, I
TEKRAE, R ARSIy AESHL, .
WFFE AR I, BR 1 P45 B3 095 57 776 B 5  3d

A I 3 B LA B RT3 45 TR R /%Ifﬁ}t[lﬂ
fe A ar PG T R~

ol Tk - R’ b b
e, =Y’"‘“[E’[2Nf(121{) j +
s3] )] g
K, Y R B EE R R T m R 0L A R R M 4
5, C I RSEZm AT o S REFRON 2 a4k,
TR BT 2 Pl L1CRE 19 55 1050 A4 fig
UG RS 7 [ 75 12— 2025 FE A R i 9%
57 0k R RON , AR — M2 i 2 e 2 i
TR 9% 57 IR IR A5 | DATIE e 25 e A I #0
& LR IR g, BEBTE XRSF R A F- €
g.

C=— (6)
85
T hom |x:’7 i R
g = s (7)
K, o, NI — A BIE, r Ak 11 AR il %
.

2 MBHESSHBE

2.1 FHNARRE
NS EEFAEE T B O AL, SEOZ R T L

X FR 2K oy B, i ET AR A R AR N ) L B 2 kAR AR
PR e T AR Ak B RS 7 FE R BE 2
XF T98 57 5w PEAG P Y0 T B9S2 Morrow |
Smith 1l Walker S8 #EAT T IR ARIBESE, £y 4 42
T2 B Y N T 9 55 e e AR Tz T
KA 0 3 WU 38 L 4 FROBE A B X b & BR
Walker “F-F4 3 ) 75 OB R AT y 301, 305 S50
ALY e H T TN B2 v, A SCRI TR B HE
SSBGHATIOG . BN AR 57 5 fiy PN AR A rh 5 2
FERIR IR ARAT I 4 ADRORES B3 ) 02 9 55 TR
R o, JET7IRPEARE D JETTIENE R AL &) B 7 IE
PFEE e, BT AL R, RS T Lk
PG EHRAT . FRUCERIR R S T 57 G PRI Y
1/ANEER TR ) o, WBLE AR &, 59% 55
SRIERE o) JEITIENEREL &) B’Ja&%ﬂu?“”:
o,=0,(0.5)" (8)
g, =£;(0.5)° (9)
[F) o, B BR8] o Ao T SR L ) o BT 2R LN
B g, IR AIFIRITT

Oy =1 (10)
A,
&, =1In(A,/A,) (11)
o, Ay APRHRE B400 20 48w i AR, A, SR L A
ST () AT TR AR, i DR T M 4 23 O]
gt (12)
Ay

B (12) ACA(10) ~ (11) 20, o] L5 B 1
BN DB TET A 4 32 2 FRWT R ELN ) o, | DB L A8
& mr

P o4, o
TTN T A Ty (1)
g, =1n(A,/A;) =1n(1 i(//] (14)
H(8) ~(9)XARUA(13) ~ (14) X&' F
A 7 (15)
7rT05) (1 -9)(05)"
o &y _—ll’l(l—l//)
705y (0.5) (16)
AR SN A R
Agt _ g, b —11’1<1 —1//) ¢
2 E(1 —¢)(o.5)’7(2Nf) * (0.5)° (2N,)

(17)



- 746 -

(L5 | A N VN

B
gl

ZH0b M ¢ p B B AT LA AR 2, dy e AT
P AP RE SN AR 5 i, A Bk AT 5T 00 P A e R al

?ﬂﬂ , SRS R R A5 S RO A W G ) B

B AR T AR VAL 5 B8 TR AR H

R IR RS , Walker %

T 1 % 57 1 fiE
(18) 133, ﬂﬁﬂf”jj JO7 A Hh 2%

AS, Ag‘

2

PRy 3R T '437'6

aRE, R P

N Ao
T2 x 185000 \2 x 1537

Jom (18)

*®1 FGH96 5% (AA #) %8 R 8 500°C
SiBIR R ST ERE

ARSI 5 WAL R, =—1

AR ST A L R, =0.05

N AE AR S Joj AR Ak
Ae,/% 2N,/cycle Ae,/% 2N /cycle
1.449 6 364 1.085 8 1258
1.448 5 276 0.991 6 1236
1.263 0 1178 0.989 4 1024
1.144 3 204 0.988 2 1 270
1.184 0 414 0.885 6 1274
1.201 7 636 0.891 8 1528
0.998 0 662 0.879 0 1474
0.999 1 1374 0.790 2 1762
0.997 8 832 0.692 4 2 536
0.793 7 2 106 0.691 2 3 040
0.798 6 2 348 0.695 3 2514
0.787 7 2 410 0.539 3 5920
0.575 4 6 290 0.539 9 7112
0.592 1 6 736 0.538 8 4920

2 N HTF AR ) 2 SR

*F 2 Walker AR S

E/MPa

o;/MPa

’
&y b

c

Y

185 000

1536 0.1133 -0.090 -0.446 0.687 9

22 MABEEHRIEm
& 1 N FGH96 &

ST

R Y =1/(25,5) = 1.333 3,

B BB BRI A 1 oA 1L
K o, A8 R KN ST, o 1
BN, BRI R I AT R, r O IR S R A I

NGk

1.2¢

0.8-

0/ Oy

0.4f

0.0

04
x/r

038

B 1 FGH96 &4 Tiehk s e ik 15—k B S A

2% 3 N FGH96 44 (AA ) %4 R 1] 500°C i
A AR Sy P RE 2, B 2 BN OB R R i 45 4L
52N, [5EFR K m = 0.40(2N,) 7%,

%3 FGHY96 &% (AA #) %8 R [6 500°C

MRS I S R
VE(E N H o, /MPa NiAEg/%  N/cycle

859 0.465 2 5%x10*
803 0.434 3 1x10°
685 0.370 3 2x10°
640 0.3459 1x10°
546 0.295 1 2x10°
510 0.275 7 1x107
5

a

3
ot
2 1 10 100
2N,/10°

K2 BRI RS RE R EECS 2N, R

2.3 R-TR B0
R T ARAFAR A w4 RSF RO R 48 Y o, 38
FFJEE FGHO6 ARF R] B4R G F ( LAF (AR
FLI ) 92 55 100 R AR AR Eh A, &1 3y i Lg% 55
I RST R IR 3 FLYE 95 30 S v VA (.
A 33.895 kN, WA Z fif REST A0 1.3 T 1.5,



54

KNI | 45 SR SRR FLAL R 55 3 i U 05 7 5 Uk - 747 -

H 9 57 A 0 3 1O, B R A T A 7 ik A
ATICE Y ME, S ot A2 S RBORIE, 255 R BN
XPE A b i 25 B IR P 4ME . S5 RERWIH
T R A BB SR TR A L A i 1 (B X8 4 ) Ak
B A E R . 2 4 R Neuber 5575
B 1118 J 8 Iy A W B SRy # T

126.4+0.34

Q,u; IXR3.250,02

i
&
%

T
AN Ay 42
\V\-VA N AU\N d
hiid g
_JlLa2:002 2x916.575"
/_[L]p00T4
a) LB 4+[¢0.03B[C

.1

0
-0,

——63.240.17— 0.8/ 08

A /| A!!V 21 T
1 ) T 1 L

6

NN
NN

4£0.04

b) A-ARTE

K3 HE L o7 kg

x4 BEFLRXGESHETTRIBEONT
Neuber

WEER 0 T Neuber 2N,/

M2, N 85 b
R MPa MPa 1+%7/% &R cycle
1.3 1609 80.45 0.413 2 -0.291 52414
1.5 1857 92.85 0.477 5 -0.452 25578

DRy B B AL 5 18 1 0 A1 LA % o T A
FET7 18], O 1/n ARERXS B b SR AEAT = ZEA FRIC 7>
A, RS IO A TR SRS 3 A% 300 B R 2% A0 B X AR 1T 3
ANTTIE Y EHEE T 4 A R AR T [ R # — 2
JIRBBETT 1A, S FGHO6 M4 Rk B iE FLI% 57 1 46 1 16
8% 5 JE — P R 7 7 I 3 A6 B 5 1) 9 o0 A 2R R, ]
Fb L TE AL 55 1 38 7 18 B 8 2 17 3 B J3E 52 i [ 1
Y,.=1.403,

K4 BB LI 57 R I ) 01 LA S A8 BE 5 1)

1.0p

0.8r

O'/ Omax

0.61

0.4

04 03
r/x

K5 FGHO6 # kL HLIE fLIE 57 i 4
FER R IH— AL R Sy 2 A1

Pl 6 Sy MU FLIE 57 150 5 15 o5 B A v ik
FHRPE R IA— Ry 7 - B B4 A 1 345 3 C =
0.608, FHIRIGLEH T T4, a] LIAS SR
RSFREBE T8 % o, = 0.066, o, = 0. 107 , B K7
BIER «=0.086 5, FHaHll ik S8R S,

—a— BB LA

0/ Orpax

0.0 10 20 30
r/mm
B 6 BTl LRI GRS s b R e 25 i
SRR — AR - B B 43 A

£S5 AXFaWMUFTESH

E/MPa  o}/MPa  &//% b

b% A B o'

185 000 1536 11.33 -0.090

-0.446

0.687 9 0.40 0.073 93  0.086 5




- 748 - [ L A A N 5 37 4
A8 m = 0.40(2N,) 7 ,a = 0.086 5,
3 RFaTNEE AL I8 I E
AR SCIE AL T SR HE AL S h— G SR 55 FE

A BEAR FLAL R 95 55 150, X A 75 oy 000 O vk 5
Hoftl 3 Ff FH 75 i F0000 A5E 7Y () 0 000RG JE HEAT T L
B HGHAT T RE
3.1 HERFLiKIeH

R AL DL 55 i I R 5 F R an &l 7 rs
MR LR AR g FGHOG6 , B2 LA 1 5 v 08 11 2%
a4 30.45 kN, i8R 1.4 45 1.5 A5 1.7 53
HERAT . SRR LI AR A5 B B R sk 55— F2 0
F1 BRI Neuber 35 1155 14 X 1 16 (B 2% fnf RECF &
W5z A5 S 1o AR W R T LR 6,

2x916.57 0% v/
[L[p0.01[4] B 2x06+0.05 [LTP0.01[4 Hax
[¢-[#0.03BIC] ‘P [+1¢0.03BIC]

}
| | _% | =
AL LIy it &
MU o AW i%
a) Rk
———113.04034 K
0.8 3
o s = 2
b)  A-AHHEE

K7 gLl

R6 MRILRAERHTRMLNRLE

Neube
R om/  Tu/ P Neuber
N N 8! N
E¥44 MPa MPa mf%;?/% HE R
1.4 1 684 84.2 0.432 7 -0.409 15
1.5 1 804 90.2 0.464 5 -0.490 72
1.7 2 045 102.25 0.536 1 -0.630 05
32 HFaERSHITE

55 B TE LKA, AR B AT BR TTASE TR G
ﬁﬂm%mﬁﬁﬁMﬁﬁ%%¢%m%H%$ﬁ
[LT=RINAA RS (I BN A v A A B IS I S
% iE AL N ﬁﬁﬁ%ml¥YﬂRT%ml¥
C WAL R T A 2R A FL AU R ) 6 5 R i [
T Yigq = 1.388 RSS2 T- € =0.608,, YFI1CH)
BRI m oo UFIAPEMAERERH S, DRIHCR FH #E L1

P8 MR ALK 95 f I B0 57 197 ) 2 [ B 7 W B
3.3 BRILKGEFGTNSIRET

WE(E 2T R BN 1.4, 1.5, 1.7 PR 51
PS5 AFAT ST W 23 964,17 232,10 373 cycle, Ji [
AR SCH5 RN IZBR TAE U5 P 243 i A5 750 T 0 A4 L.
BRI 55 A b R L3 7, 75 8845 F5 A T
RRHY 0 300 5 R, 4 o T 9 T 2 A RO T AL
K9,

F7 BRIERKGEGILE RTINS R (cycle)
IR WA Manson-Coffin Morrow AL

ESWLTEY G /N NN HPEBE ik
1.4 11 049 177 043 6 201 18 871
1.5 9 544 59 547 4463 13 984
1.7 7 162 9915 2 575 8 326

10

e

£

X

=

3

= 1r = ERAMRAR

=3 4 ® Manson-Coffin A%,
Ao Morrow A%,
S’k

I 10
WREFR %/ 10°

19 Ffir IR EEXS L

PP 7 BP9 v 18 A7 i 5000 45 2R T 00 ol Tk
RN A TRIIRE FE T 2 A5 BORE | HL IR0 952 235 SR et
PR5F ; Manson-Coffin 23 2CHR43F00 25 S AE 2 A5 H0E
A, o0 2k H Al £G5S ; Morrow 58P 48 T TR AG 2 1Y
T 2 RS 2 Ah , H LT 235 5 B 5 DR ~F 5 T4 SC



o541

KNI | 45 SR SRR FLAL R 55 3 i U 05 7 5 Uk

- 749 -

A8 TN 45 2R Fre P R L, ELW /N TR

i#

4 %
AR 9% 57 A8 4 75 A U #E AT T OB 5T, %
FGHO6 AR ] SEA AL G0 1 | 4 56 A IR AR LB
I T 97 I, 45T
1) EFXF FGHO6 BRI HEAT9% 55 75w S IS |3 Fif
T 8RR A 3 i PSR A X B4
Manson-Coffin A2 AT % JEF-34 18 1 1 52 0, 76 15

iy B A TN 45 R FE 2, SR, 25 0 124 1
& 1E Y Morrow AT , LTI B SBH W AR AR ST

2) RSO A AR AL JE T2 0 g N
o0 B TR RST 208007 114 5 i, T a0 45 SR 0 2% 73 1
DRELIEATH G, A3 i (0 TONRS B2 0 v, A fimie 22
TE 20% /e A7

3) AIEZEE A BRITHALTTEE, R ] Neuber
T, 75 08 T AR S [, o ke 11 FR AN 95 5 e
I Fe8 2 18 70 s JRE B L 50K 1, i T 35 R A
FHAH

SE W

(1]

(2]

(3]

[4]

[5]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

SR, T B0, 5. BRI G 4 FGHOS Fl FGHO6 (LML 5 PERE[ 1], A MRLE4, 2011, 31(6) : 96
ZHANG Guodong, HE Yuhuai, SU Bin. Thermo Mechanical Fatigue Properties of Powder Metallurgy Superalloy FGH95 and
FGH96][ J]. Journal of Aeronautical Materials, 2011, 31(6) : 96 (in Chinese)

SIEBEL E, STIELER M. Significance of Dissimilar Stress Distributions for Cycling Loading[ J]. VDI-Z 1955, 97(5) : 121-126
FILIPPINI M. Stress Gradient Calculations at Notches[ J]. International Journal of Fatigue, 2000, 22(5) : 397-409

W TR S5HE 57 A AT [ M. dest: B Tl i, 2002

YAO Weixing. Fatigue Life Analysis of Structures| M ]. Beijing, National Defense Industry Press, 2002 (in Chinese)
BENTACHFINEA S, PLUVINAGE G, GILGERT J, et al. Notch Effect in Low Cycle Fatigue[ J]. International Journal of
Fatigue, 1999, 21. 421-430

TANAKA K. Engineering Formulae for Fatigue Strength Reduction Due to Crack-Like Notches[ J]. International Journal of Frac-
ture, 1983, 22(2) . 39-46

TAYLOR D. Geometrical Effects in Fatigue: a Unifying Theoretical Model[ J]. International Journal of Fatigue, 1999, 21(5) .
413-420

SUN Songsong, YU Xiaoli, LIU Zhentao, et al. Component HCF Research Based on the Theory of Critical Distance and a Rela-
tive Stress Gradient Modification, Component Fatigue Limit Load Prediction[ J]. PLoS One, 2016, 11(12) . 0167722

WANG J L, WEI D S, WANG Y R, et al. High-Temperature L.CF Life Estimation Based on Stress Gradient Effect of Notched
GH4169 Alloy Specimens[ J]. Fatigue Fracture of Engineering Materialsd & Structures, 2017, 40, 1640-1651

SUSMEL L. A Unifying Approach to Estimate the High-Cycle Fatigue Strength of Notched Components Subjected to Both Uniaxial
and Multiaxial Cyclic Loadings[ J]. Fatigue and Fracture of Engineering Materials and Structures, 2004, 27(5) : 391-411
Susmel L, Taylor D. Can the Conventional High-Cycle Multiaxial Fatigue Criteria be Reinterpreted in Terms of the Theory of Crit-
ical Distances| J]. Structural Durability & Health Monitoring, 2006, 2(2): 115-129

SUSMEL L. The Theory of Criticsl Distances; a Review of Its Applications in Fatigue[ J]. Engineering Fracture Mechanics,
2008, 75(7) ; 1706-1724

FRERE A, R, A 5 TN B EE i U 55 A5 A TN U7 ik [ D] s 3 J17¢ 4z, 2013,28(6) « 1208-1214
WANG Yanrong, LI Hongxin, YUAN Shanhu. Mothod for Notched Fatigue Life Prediction with Stress Gradien[ J]. Journal of
Aeronautical Power, 2013, 28(6) : 1208-1214 (in Chinese)

MORROW J D. Cyclic Plastic Strain Energy and Fatigue of Metals| EB/OL]. (1965-08-12) [ 2018-06-05 ]. https://doi.org/10.
1520/STP43764S

MORROW J D. Fatigue Design Handbook Section 3.2[ M]. USA, SAE Advances in Engineering, Society for Automotive Engi-
neers, 1968. 21-29

SMITH K N, WATSON P, TOPPER T H. A Stress-Strain Function for the Fatigue of Metals[ J]. Journal of Materials, 1970, 5
(4).767-778



<750 - odb Tk ko o R 537 4

[17] WALKER K. The Effect of Stress Ratio During Crack Propagation and Fatigue for 2024-T3 and 7075-T6 Aluminum[ EB/OL].
(1970-03-02) [ 2018-06-05 ]. https://doi.org/10.1520/STP32032S

(18] %38, BUORME, FAEZR. FGHOT Bl I iCAE ik RS S8 P A A 0 55 98 M o 37 3 A [ 0] =S 3l g 2241, 2012, 27(10)
2348-2355
YUAN Shanhu, WEI Dasheng, WANG Yanrong. Analysis of Elastoplastic in FGH97 Notched Specimens Based on Visco Plastic
Constitutive Model[ J]. Journal of Aeronautical Power, 2012, 27(10) ; 2348-2355

(19 RSPl 55 . [ B 82 XF 0 2 vl i S L A2 7 VR ROSE AT TR RRF , 1993 (1) » 39-52
MA Mingtu, QI Xianxin. Effect of Tempering Hardness on Strain Fatigue Properties of New Medium Carbon Spring Steel [ J .
Henan Science, 1993(1) : 39-52 (in Chinese)

[20] XU, FAEoE, M, 55, 25 R RSTSON IS 105 95 5 A T ik [ 1] MiZs sl 1254, 2017, 32(2) ; 429-437
LIU Xiang, WANG Yanrong, TIAN Aimei, et al. Notch Fatigue Life Prediction Method Considering Size Effect[ J]. Journal of
Aeronautical Power, 2017, 32 (2) :429-437 (in Chinese)

[21] #RE0E, FREZE  Z236 52, 55, IRGR ELIRIA IR 57 Fan TN ik SRR [ 1], IARIR A 55T, 2014(5) « 25-29
WEI Zhifeng, WANG Yanrong, YUAN Shanhu, et al. Prediction Method and Process of Low Cycle Fatigue Life for Turbine Disk
[J]. Gas Turbine Experiment and Research, 2014(5) ; 25-29 (in Chinese)

Prediction Method and Verification of Fatigue Life for a
Turbine Disk with Bolt Hole

. 1.2 -1 2
LIU Hongbin ", CHEN Wei , LIU Lin
1.School of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2.AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China

Abstract: In order to improve the fatigue life prediction accuracy of FGH96 material for turbine engine at higher
stress gradient notch, such as bolt holes, the new mean stress formula is used in this paper, the effect of stress gra-
dient and size effect are considered at the same time, Fatigue test of FGH96 material inter-stage disc simulation test
piece is done, and the parameters in the life prediction equation of the model are fitted. Further study on fatigue test
of FGH96 material turbine pin bolt hole simulation unit is done, and test results is compared with the forecast re-
sults. The result shows that, the improved fatigue life prediction method has higher accuracy, and the validity of the

method is proved.

Keywords: FGH96 material; turbine disk; bolt hole; average stress; parameter fitting; life prediction; fatigue

test; simulation
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