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ABSTRACT The effects of 3.5% NaCl aqueous solution on the overload retardation behavior of
AISI 321 stainless steel fatigued under constant A K was investigated. The results show that, compared
with the air, the environment reduces the overload retardation effect significantly, although the overload
behaviors in the air and environment are similar. The reducing level is approximately 40%-70% in
terms of loss cycle number, and 30%—40% in terms of overload affecting zone size. The comparison of
the above two parameters shows that the former is not a proper parameter to describe the overload effect
because of not distinguishing between the strengthening and reducing effects of environment on the
crack closure. The later is a better parameter to describe the overload effect because it can distinguish
the environmental effect on the crack closure from the comprehensively environmental effects on both
crack closure and crack tip. SEM analysis of the fracture surface shows that the overload plastic
strain suffered more erosion in environment than in the air. It is suggested that the reduction of
the plasticity—induced crack closure caused by environmental corrosion—erosion is responsible for the
reduction of the overload retardation effect.
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Fig.1 Effect of tensile overload on the fatigue crack growth
rate da/dN at different overload ratios y
(a) in the air (b) in NaCl solution
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Table 1 Parameters of overload retardation in air and 3.5% NaCl solution

Overload Overload effective Measured cycle Nor, Reference cycle Np Loss cycle Ny,
ratio y distance Aa, mm 104 cyc 104 cyc 104 cyc

Air Sol. Air Sol. Air Sol. Air Sol.

1.3 8.3 4.6 13.3 5.02 11.4 4.00 1.9 1.02

1.5 10.9 7.7 23.6 9.28 14.9 6.70 8.7 2.58

1.8 14.4 9.6 47.0 17.3 19.7 8.35 27.3 8.95

Note: the crack growth rate in the specimen with the overload ratio 1.8 in the air does not recover from

the overload effect in the specimen gauge, the corresponding values in the table is extraplated values
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Fig.2 SEM morphologies of fracture surface near the overload position (y=1.8) for AISI 321 stainless steel in air

(a, b) and 3.5% NaCl solution (c, d) (arrows in figure showing overload position), showing the overload
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Fig.3 Schematic diagram of remained overload plastic de-
formation in the air and 3.5% NaCl solution (A and
C—the overload positions in the air and solution re-
spectively, B—the position where the crack growth
rate recovers, DA and EC-—the finally remained
height of the overload plastic deformation “ peaks”

formed in the air and solution respectively)

EEEALMERE. mE 3 B, AB ARG A A E N
HE, A&HC SATSHBERSHEEL, AB W
KEAESPFRHSTEHEWMER T 144 mm, CB KEH
B PSR EEME R 9.6 mm; DA RS dafak
BHEEHREFRESE, EC ABWPIREKBH
AR REEASE, W EC: DA=CB: AB=0.67. W
NEH ST BRI G S SR, SEBHEATEHR
FHAZSHEZE 7 E S EMHRER
3 #ig

(1) AISI 321 REHRTE 3.5% NaCl il PRI R

formed in 3.5% NaCl solution suffered more erosion than those formed in

SULBUE Y RITASTEZPRLL, BEBGRIIHAS
T i B REY R IE R

(2) BTOFEARIER, FRSEH Y S BT BB
TR A S EAEER P RSP HREEMES.

(3) RTEFFERAL T BT REY R TS AN Fe
o, G T B RO A S R HISE 1R A i BoRgme KR RS
LA DX 43 FREE A 1 B0 EB P T AR S SR SRS P B B SR S

SE 3K

[1) Shin C S, Hsu S H. Int J Fatigue, 1993; 15: 181
[2) Guan H, Li J, Wei X J, Ke W. Acta Metall Sin, 1999; 35:
403
G: %, ZF 2, BE¥E W i @EFR, 1999; 35: 403)
[3) Knott J F, Pickard A C. Met Sci, 1977; Aug/Sep: 399
[4] Shin C S, Fleck N A. Fatigue Fract Eng Mater Struct,
1987; 9: 379
[5] Wei X J, Li J, Ke W. Chin J Mater Res, 1996; 10: 608
(BR%EE, & 2, # i SHPFR%EM, 1996; 10: 608)
Zuidema, J, Mense P J M, Edwards R A. Eng Fract Mech,
1987; 26: 693
Zang Q S, Liu K, Ke W, Zheng Y L. J Chin Soc Corr
Prot, 1989; 9: 169
(B, X M A, BFEIL. PERSBPER,
1989; 9: 169)
[8] Wei X J, Li J, Ke W. J Chin Soc Corr Prot, 1997; 17: 99
(BEE, = Z, W F PERDSEEPER, 199717
99)

(6

7


http://www.cqvip.com

