g 2 :

Lok B o= ¥ Vol. 6 No. 1
ACTA AERONAUTICA ET

1985425

ASTRONAUTICA SINICA Feb.1985

Ty T L
BT R R

FTEMFESRPIAN THR REed HFE MAY%

w =

AXMEELETEALAANEY (B RERERE) RTBYUH
REVRAFTTHR. EHLEARHAAARLY., EHEANREHEHE
REFRe EEMNET BEM 20~2000bm K EEBEAHT BN, UEAHK
NRAEHNENBUEENHE NRUKEFETFREUXZTUEHNRY
(<1000Mm) #Y BRI ESEHAHANY, CRWEHAR (FHREGR) A
ARy REREART., R, ABYUHTHY RERNTUHRPRIG KA
BE, MEYHTRERZILKBONT RERG- I ER

— W ¥

BELER, AMIhZERMEFEFREAMT RERNITHE, EHEFELOEE
FdfBep, AEEHEBRHAT WA BREENER ARG REBEBE; KRutElsh
FERIMTEHAMBRERREUAY B, FEHEAE—RE, PS84 5 a
AR MEMYE B (URLNY REEEE B ERRL) B ENMB
5. AW, REFHOEMRETRUERKEHT R, fARKENRBERY /Y
ERF LR L REHMBEEURK0.8~1. 0 XN EMHBL N FERF i Kk E D,
BE, EAER, AMFABRESIEPESRLANTRIG I L, RET —HEXPRY
VBN, BE¥HERKIREEMEAESS, MmMNEZREMRNIBRERT LH
M, NBGYRERIE L LEFM fEEMERAE, K I Miller'” % Euromech 151 i
SRR TX—E, BTHTHMRLYT RIBHFEF S B, im‘?ﬁﬁlﬂt%ﬁm%
Tt AR T R B EIER A,

ANXHBMETTHREFERESESSMNMNL B REYT BITh, WX—HEH
BRANEFHLES, WEXT RSB 7 895 Bl o R HEZ W,

£ B &

WA E IN100 B HEMUNFERERRA S, HABMLER 4 £ 9.0Cr,
15Co, 3Mo. 5.5Al, 4.7Ti, 0.75V,0.017B,0.075Zr,0.18C, F&HNi, CR—MEY

19844 8 A11 8 43,




76 o= % % 6 B8

REVER AT HE R A FDE, SBERN 500~10001m, % & &K% R AR
Z3EHELE, REMLRPMHRE: Bi1(e) £1.5mm BRGERRHE, HRA
BRREOPREY R, ERFERERFIN LERY, ETEREAMLREANE. Lh
A, HRAEREAT SR H B AL (i No.3 MEERLEN MK ZIEFH
ZKD. B1(h) EREGKRHELY BRBWHRAGRORM,

ok O BEEE0.6
o 1 7o 1]
G~ ]
© NOF g -

1 3R
(a) ER|BEHR (b)) BHBOFL

Fig. 1 Fatigue specimen
(@) plain piate specimen (&) SEN specimen

Wﬁ%%ﬂ&izﬁﬁ%*ﬂ , AL R=0; JEANT0~85Hz; K} A # &\
W 7 i@ 346MPa F BE47 5 5% 5K 1, ﬁééd%lﬁllﬁﬂlﬂﬂﬁﬁéﬁﬁ, 800k B3 B R R B 1
By g, MBis e Emeg, ﬁﬂﬁ?}mﬁ#}ﬁﬁﬁiﬁkﬁﬂi/—‘ﬁlﬁ%h&ul%?&&
PR, E i R T AR 1

ZEBRERKIHH

1. YA

HEHMAER N DEZET, ZRAE—BREHBFERBHLIO~30%RMIFHARERE
HIKE (L) 4% 10~300um MRS, 0158 % 7236 34 9y BB A B A B FL PR3 i
EEEWE, SHERTRBMERFAU LY, AREBE—% KEREZRIN
VB, WMREHEAFNY, B2(e) & No 1 REEFAEN=5.1X10's, BRIV REHT
EMAL, —HFEGWEFFHE HEEMENEAEBR. B3(b) BENo. 3id# &—
AMEE AR LRy B R K A3eum AL, EN=1.8X10°H, BMBETL AR L H
g, K4 20em, EELAA—REHOEERMAR, HEERAY BIE &, J:ﬁﬂ?
A G RIBUE 5.3 B R 4 B45

BENEBMRIEREXSEEFERBEBY (PSB) BEFHRLE B WHTK, %
AETNEBIANHBE R ABE, URAREI PN RZ AR BIE, XRE
HIEASERNARSH (s, &, BN NEFRLERER 3 EH.
& LairdMDuquette Fifg MM —4, XFAPHBHERR/IBRHOME, " Sy,
Hith. BASNNEFRTEFIENRABRRE X, BRETFBMBNENEZHT, &%
SE&NEIB i, RBEBRIG T 4L R 45 H o 1k,

2. BAHAREBT REGA




77

FHERADTBRASEFRENER ST R

1

g

Joeso [[ews [enplalput Jnof soy 30[d N-7T (P) 1isos3 yoesd ayy jo ydeidojoerg (o)

(0T x 2°1 = A/)dn Nui] pue voijeledosd yows) (9)

(y0L %X 1°8

N) ¥ Jesu XiLjew ay) Ui sJIyjo pue Lysosodoloiw ® je

1 'oN vewpads uie]d uo worjededosd pue worjerjiur yvesd> andijej Jjo uniedy g

CHEIN-THEELH (PO LG (9) f(0TxL

GOT X)) N Ry ¥

e1 2T 11 01T 6 B 1 8 .¢
L I R 1 T

{2 | T T

1
o
@

1 1
o o
] ©w
-

U 50 Fe ¥ i o
HEWHG YL droe o0 1070

@

T=AN)BFEHHEGE (9) (GOIXT 8=N)WE

BHHANYHAGELZHRT N 2

UoIRLYIUL 2UO (YoeId [[RWSs InoJ (p)

i

VR AYETMHE WG (o)




6

i

A
W

4

78

(0T X) AR Y 1
V€ %€ 0¢ 8% 92 ¥z 27 07 91

T T T ———

L
(=4
L

YTH G 7 4 %

(ui




£ 104 GEAERREASEFBIANELR ST R 79

EBRMEEY, ZASERFIE AN R — &g, REVEBK
WA ENKL (A 3 No. 3iEE); BMEE—MHKMT RIS, ML RETH
MBL, REEAEERE—NERRY (MNo. 4 iR8), BEHERT & W YR
M I BT 3 0 JL S i S e b SR T B (A 2 No. 1ikAE ), B, BFscsaqvmg S4acsy
#Eﬁﬁm%l?%ﬁﬁﬂﬁﬂ¢M§¢¥% .

B3 (a) dRE—&BAHL, CREMIEEY EHENMILESRLYT R B R
UEMbDOEE¢ﬂu%ﬂ,@mWﬁ%ﬁ%ﬁmmWﬁmﬁﬁﬁﬁwﬁﬁﬁﬂﬁ
RFRZH, MK BERBHFEM, B3(f) FRHEX—178E, B3(c) fE3
(d) ZRZULESHERRABNT BBRZ, HHLHE LRSS 4 RS E L)
R, MY RERZH TR, SRR BAEBERRESE 4 x10° A%
Bl 4 No. 4 REEBI L-N¥IEh, BMEIRMUMNTR, YRERLK F L =646LmAT,
BT 5GRABRAE S Bk 4 X 10EIRAN, 24804kt fi e Bt,

HTHAHNGT RESRNLE/R, AR5 FREBLY BERGENEL, ©
FIH No. 4 IREELEE N=2.5x10°~4.25x10° I IE A L-N 5, HHEEEMN & &
X—K R R, RERLSH JIL/IN, B8 dL/dN-Lisk, HEEHIL/AN
RRTHROHEKESZASWFYRBRTHY, ZaeSBRTEL, HETER
EBLER T I B, BN — BB S—RBE, b TSRO R E HA M ERE
B4, EmMENLRREYEMEEER.

AEP RIS, By, E?%ﬁ&&#@&ﬁ?ﬁﬁmomTFﬁwﬁﬁm
BARSRRIEEY BRME, BTEREAR,

@2(b)%mn$ﬁ¢%ﬁﬁﬁﬁﬁFl%&#E%mml-%ﬂﬁw%ﬁ,ﬁ
2(d) THEEMAEREOAHMBLNT BER BTH-LALAET B, H
RIS EMEEER AT BETRE, B2(d) EHH L-N HE RHEXLEAS
PR —EH AN KESINTE, WUED (E N=1.16x10° i, X JLEBLH
E&%%E%F%mmI_Nﬂ%&ﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁ$ﬁ§ﬂﬁ,Eﬁbw
B kY RIS

Eﬁ@Aﬁ¢&mM$ﬂ§&ZEMEE¢m wamfm%ﬁﬁ#m,mA#
ST H RSO ERE R, S0 T AR REE T T M B ARG, X RS0
IR,

B3 No 3AWMRHRIAWERARYT RER
() EEFBY LAY —KPRY (N=1.9x10%, L =361m); (b) AP RN =3.2x10%; (c) RYYE
BRI O (MM RAT; (d) RAERTEIARR (4. BAHREREHHAS KK, ’E’ﬂ']ﬁﬂﬁﬁ AIBA B &
BHR ) (e) BMEOREABARLAE, (f) XEVEMNRAKE(D SHFRABN)IKMEXR.
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Fig.6 Comparison of the growth rate of

small crack with that of large crack
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FATIGUE CRACK INITIATION AND PROPAGATION
OF NICKEL BASE SUPERALLOY

Yu Weicheng, Yuan Jincai, Ke Wei, Shi Changxu

(Institute of Metal Research, Academia Sinica)

Abstract

Investigation of fatigue crack initiation and propagation has been
carried out on smooth plate specimens of a nickel base cast superalloy
treated by HIP. SEM observations showed that the crack initiated at
carbides, microporosities and in the matrix near the microporosities. In the
observations emphasis was put on the growth of cracks from 20Mm to
20004m long and the characteristics of micro/macro crack transition.

A discontinuous and irregular crack growth rate of the short cracks
(<1000um)found in L-N plot indicates a marked influence of microstruc-
ture, especially at grain boundaries. Although the transient growth
rate of microcrack is quite complicated and sensitive to microstructure,
the perturbation may be concealed by an average growth rate. The propa-

gation rate of small crack is at least an order of magnitude faster than

that of LEFM large crack.



