wmise wim 1% }g "_—jé -Hg‘ Vol. 35, No. 3
19894 6 ACTA METALLURGICA SINICA June 1989

ROEBRE B PRYEIHRY R

REFE BAELE BEE FAF KW 5wt

(BB S B 1 5T8)
A OE ERRNALG)&ETRHRE AR (D BEGET X Y e ¥
W, WMETHEASRAMEETF (Ko ) RUTHE (AKm) LUZENT S R R 3
LCRHMITKT s MIE (ACOD)
X BOUHE, HETR, BY

AR B TS RO—OR W, skt kb B B A RBB IR b BRE R B 2kt bt B %
H#E. KHHFEERE JHARNA SR, 2XLEER RGBT R B AK. K.
[ WA REARR R T d 8k 2B R,

BOPRERE RGO —K— AR EERTRAT R, 0Bk (5] Wl HHAeR R EHE
W, HWARM Ko >Kater Ko~ K=K .0 REAK v, 57 Bi J758 BER 1 4 WL Y-
REER, HAKuw.o5 RERX., ERBEMBRIEESET, RARWMWAK 5CODAH
%, Bk, 2REBREFERNOET HRARMKFLBHOHME, BAXFBMBEMAM
RS MRBRRLY REZR SN OEHR.

1 K BFH &

RHET. 8, 2314 700, 650 1 600°C 47 %EB KEH, B2 d 4 0.77, 0.5 F10.31pm
=Rk, o BICA T ILRINIL Ron . HH T’ill lTsff%hiﬁiiEJiB@mm&ﬁE .
BARKEAI T 1 thie 1 Meshanical proertics o

EHNATRRBRAZASHRE, 5 o o o
# 2t Amsler FAIREHL EdEfr. Do 5  GPa MPa MPa T
X403 Hz, 43I R H0.15, 0.3, 05, 1 184.1 2757 7425 120 133
0.65 1 0.75 % FallE. HAs0x k% B 1 169.4 2867 755.2 168 145
HMENBERS KB, 111 162,0 3090 7750 165 17.1

LB FIGIR2 X 10° tk, MEK B Aa0.1mm (Bl da/dN 5% 107" 'm/cyc) W
st B AK SE UCAREORY I THIE AK . HBHREEM 2.

bR T BB E.
1988 4E 3 19 BB 1988 4F 9 A 12 HUREIEHM.
AXBERBEREA: BHE, BHKR, XERDEHNERHEHE N

A219



A220 & B 2 B 25%

BEQRWM K., f0 COD £ 10tMTS L ERE., MEMNERKWN.,. EX B (5Z#% %
HE) RELmiby MW NER (05x05mm), Xd—K5h#HmFEf7, B—
FulSm&hmEE. M p-e figk IS T A RHR AL RE, RBLBHF. R
SEEMARLAMLASE T ENBNREG Ko B, R RANERRKE ISR iR N
REEINNBRYE KoM K. 8 CODE (COD. M1 CODw)s ZRFPRFTERT
BERMMACOD =COD ne.—COD.,.

HE - R &AM B PR Hl 4 B XHRC6], A Polyv AR-MET &4 B M BEHFRE"
BRBRZRMBERRE, FS-570 BEMBEN T,

¢ RRERSHH

2,1 SFAWTIEESM

#E—Hc (J) WA, EAR R FHETHTELMNEXRETRRAR, SRLEL,
ZREFVEMERK YR, K deo/dN % REWEK, B R MmmHEM, MR H L
ENERMEATB., A% A do/dN-AK B PR RS R MR E RE LR W AK ¥ n i
Wb, HAWBEES. REBFEAN AK WBIK.

RBERBEWEAR R dAK . G3EE dRER R BN AK ., & 9]
BT, % R>05 LS HEmE /D, 78 0.65 F10.75 B RAERER/DGE TR —KE, E2
Mgk 1MW AK e — R LB THTA, REBERET R EE R=058MAK, =

15 ‘
% =10
[
2]

t.10 fig.1

o
]
L
L]

1

I

ol o
10 Re

AKyn.MPa m'?

1 |

01 03 05 0.7 09

de/dN micyc.

[32]

1 b Stress ratio,R
10 . ¢
5 101
AK MPam\2
M1 do/dNS5AK¥ZR B 2 RHEda/dNSAK-R¥EE
Fig. 1 da/dN vs AK Fig. 2 AK vs R for different da/dN values
i—R=0.15, 2—0.3, 3—0.5, 4—0.65, 5—0.75 1—da/dN<{0.5X10-"*m/cyc; 2—1.0; 3—3.0;

4—6.0; 5—10.0
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Table 2 Closure stress intersity factors of T, steel

Samle N da/dN < Ke1, MPam1/2
ample To. m/eye, X10-10 o Calculated Observed
1-16 10,0 0.470 7.96 7.8
1-19 6.0 0.530 8.02 7.25
1113 3.0 0,570 177 1.5
11-15 1.0 0.575 7.31 7.09
111-7 0.50 0.580 7,50 7.46
IM1-15+ 5.1

« Two strain foils are not perpendicular cach Siner
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BhRGLREEERFSIED, WRARYEEER A & (Plasticity-induced closure),
i R 45t B A o R A9 — SR Bk,
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® 3 CAKRERBERLARRELKITFUE
Table 3 Crack opening displacement (COD) of pearlitic steel for
three interlamellar spacings

Sample No., (COD)c1, mm (COD) max, mm ACOD, mm
1-16 0,0065 0.0172 0.0107
I-19 0.0079 0.0193 0,0114
1I-13 0,0137 0,0266 0,0129
11-18 0,0151 0.0262 0.0111

III-7 0.0061 0,0174 0,0113
III-15¢* 0.0208 0.0062 0,0146

» Two strain foils are not perpendicular each other
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Fig. 3 Crack propagation. path, (a) AK=14.3 MPa m!/3;
(b) AK=11.2MPa. m!/? along ferrite lamellar colonys;,
(c) AK=11.2MPa. m?/3, along boundary of pearlite
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Fig. 4 Plastic deformation zone, da/dN<2X10™'* m/cyc
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Fig. § Pearlite topographic feature(a) and striation on
ferrite lamellar (b)
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FATIGUE CRACK PROPAGATION NEAR
THRESHOLD IN PEARLITIC STEEL

DENG Rongying, ZHOU Aihua, JIANG Huaiging, LI Chunxiu,

ZHANG Liging, SUN Yutian (Institute of Mechanics, Academia Sinica, Beijing)
(Manuscript received 19 March, 1988; revised manuscript

12 September, 1988)

ABSTRACT The effect of pearlite interlamellar spacing of steel T, on fatigue crack
propagation near threshold has been investigated at different stress ratios. The clo-

sure intensity factor, threshold value and crack tip opening displacement range were
measured.

KEY WORDS pearlitic steel, crack propagation, fatigue

Correspondent: DENG Rongying, Associate Professor, Institute of Mechanics, Academia Sinica, Beljing



