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A Study on Fatigue Crack Propagation Threshold
Characteristics in SA516/70 Steel at Low Temperature

TUEE TE

K. D. Park, J. H. Kim, H. D. Park and B. K. Choi

Key Words :

Crack Propagation(¥# 84 3}), Low Temperature(#-2), Fatigue(3] &), Stress Ratiof

$3H]), Crack

Closure(¥¥ € 23), Threshold Characteristics(3}3HA] E4)

Abstract :

Fatigue crack propagation rate and threshold characteristics of the SA516/70 steel which

is used for the low temperature pressure vessels, were studied in the room temperature of 25°C and

low temperature ranges of -10C, -30C,

-60C and -80T

with stress ratio of R=0.1. In the

logarithmic relationship between the fatigue crack propagation rate(da/dN) and stress intensity factor

range 4K, the linear relationship was obtained up to da/dN =

4.425%10 *mm/cycle in the same of

room temperature, but in low temperature case, the relationship was extended to the range of low

crack propagation rate. The fractured specimens were examined by SEM. Tested results showed

that specimen failed at low temperature exhibit the quasi-cleavage fracture formation however

considerable ductility proceed final fracture.
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Table 1 Chemical composition of specimen(wt,26)
C!Si|Mn|P|S ([N |Cr|Cul V|MojCb| Al

0.16 | 0.30 | 1.14}0.008{0.001 | 0.36 | 0.07| 0.20|0.027{0.097|0.018|0.028

Table 2 Machanical properties of specimen

Yield strength Tensile Elongation Hardness
(MPa) strength (%) (i)
d ( I\rﬁ)a) (0] RB
3% 508 26 71.37
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Fig. 3 Relation between fatigue crack growth rate
and stress intensity factor range(25C)
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Table 3 The gradient and constant of Paris

equation
Temp. (K) C m
298 1.131 %107 3.524
263 2.565x 107" 3.784
243 1.855x 107 3.823
213 1.049 <107 3.917
193 9.448 < 107 3.952
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