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ABSTRACT The fatigue crack propagation rate has been measured for A537 steel in 3.5%NaCl
solution at an applied cathodic potential of —1400mV(SCE) under different cyclic overload oc-
currence ratio(OCR). The fracture surface characteristics have been analyzed by SEM. When
OCR=10""! and 1072, the crack growth was accelerated and some brittle characteristics such as
cleavage and intergranular cracking were observed on the fracture surface. However, for OCR=10"3,
2x10~% and 10~4, the crack growth was retarded, and the pearlite morphology appeared on the
fracture. The difference of cracking models between ferrite and pearlite in A537 steel could be the
enrichment of hydrogen atoms at the interphase of ferrite and cementite.
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Fi Definiti ¢ ¢ . Fig.2 Curves of crack growth rate at different
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Fig.3 Fracture characteristics for cleavage (a) and intergranular cracking (b) under constant
corrasion fatigue and cyclic overload with OCR=10"1, 1072
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Fig.4 SEM morphologies of fermrite and pearlite oo corrosion fatigue fracture
(a) OCR=10"" (b) OCR=2x10"*' (c) OCR=10"* (d) enlargement of Fig.4b
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Fig.5 Microstructure of pearlite on the fracture surface (a) and its magnified image (b)



150 & B ¥ 34%

EU BRI PN — R A TITHEREYE
WA, BREFEBEZVIN AEREE
T ARE. X RVLFIRRE T BRKEHE
FRHES&EESME LR RBETN, Bkt
NE RS 7= 4 f R BT NN OB L
B .

—1400 mV(SCE) AR AL T A537 /8
FHENGY BRAIRIEESR. RKARTE
1 OCR=2x10"* i}, Ry BEAH B AM LR
BEy, Ry REtg. dTEERTEMEE
Rk, SARTKHEE RAWRBERK, Xt
K - e RAKFHE S R MEEE LR
Hitk, ZEHE AK T, Ko ERBRASE
. OCR=10"3, 107 £ T4 R E HM.
£ OCR=10"1, 1072 REWEEH NIV BLE
i, Ry REHR, &RE - Bk FERE
SWBER/D, EMAHALARTE S HEHE
N, ERFERLEP, B - BREES

B 6 thBAEIRTRER
Fig.6 Scheme of pearlite cracking process
(a) ilm of cementite cracking, (b) shear-
ing field cross nearby ferrite, (c) and (d)
generation and connection of hole to form
plastic ditch

FEHUARNTAIFR, £ 0 EEARFERHARNFLES.

4 %5

(1) A537 MAEBBALRAT, RIKBIHMRLY RE R R O ENEWMBULT EE K

[

AR, OCR=10"1, 1072 () A R S i e 55 Ay R, i 0 5 % WE A e 55 A 4B,

BARE. RS BRI £ OCR=10"% 2x107*, 10~* &#TF, BB RAY B’™

AEFRHBON, JRTRE S5 T O LR BIB AR R RALR.

(2) BB BRK, SERE - AR ASREN. otk ABERRRMR R ENR

MEHEFT R, MBOCANEZERY = EHRBHEFR

(3) AS37T MIEFABBALT, WHREY BRABH AT BEH, HRYY BEER, SEK

Hotk - ERBEREIARESR, KKREMETWHERERE, SERE. BLEURRITFH.

£ F X W

1 Beachem C D. Met Trans, 1972; 3A: 437
2 Banerji S K. Met Trans, 1978; 9A: 237

3 ERR. FEMHEREIRRUSBHPHTELRX. 1995

(Wang J Q. Doctor Thesis, Institute of Corrosion and Protection of Metals, 1995)

4 REE, F 2 M i HHBFREM. 1996; 6: 608
(Wei X J, Li J, Ke W. Chn J Mater Res, 1996; 6: 608)

5 % W EER FHMSHEN, JUT T d i, 1985
(Li J, Ren J C. Metallograph Diagrams for Structural Steels, Beijing: Mechanical Industry Press, 1995)



