(HP=2) PREY7 AR A3W A2E pp. 51~56 19999 59

SA 516-70 227|849 X2H 2 I3 Mu SMof| st oy

Fatigue Crack Propagation Characteristics in SA 516-70 Steel for Pressure
Vessels at Low Temperature
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Abstract : Fatigue crack propagation rates and characteristics of the SA516-70 steel which is used
for the low temperature pressure vessels, were studied in the room temperature of 10C and low
temperature ranges of -10C, -30TC, -507C, and -70C with stress ratio of R=0.05. The obtained
experimental results are as follows;

1) In the logarithmic relationship between the fatigue crack propagation rate(da/dN) and stress
intensity factor K, the linear relationship was obtained up to da/dN > 8% 10 4 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.

2) The lower limit stress intensity factor of SA516-70 JKwm was 23MPaV m and in the case of
low temperature -50C and -707C, the crack propagation rate da/dN which showed a linear relation,
reached rapidly to the AJKwm. As the results, the crack propagation rates of -50C and -70C were
lower than that of room temperature and according to the testing temperature the rates were
decreased rapidly to the 4Ku.

3) On the relationship between the stress intensity factor 4K and the crack propagation cycle,
the stress intensity factors of low cycle region was rapidly increased at low temperature, but 4K
was increased rapidly at room temperature of high cycle.

4) On the relationship between the fatigue crack propagation rate and cycle, the fatigue crack
propagation rate showed higher gradient in the room temperature than the low temperature due to
the increment in ductility at low temperature.
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Table 1 Chemical composition of test piece

(wt %)
C{Si|Mn| P | S |Ni|CriCu}] V |Mo|Cb| Al
0.16 10.301 1.14 {0.008/0.001]0.36|0.07| 0.20 {0.027(0.09710.01810.028

Table 2 Mechanical properties of test piece

Yield strength Tensile Elongation Hardness
(MPa) strength(MPa) (%) (Hre)
390 558 26 71.37
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Fig. 1 Configuration of CT-specimen
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Fig. 2 Apparatus of fatigue test
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Fig. 3 Relation between da/dN and 4K(10C)
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Fig. 4 Relation between da/dN and JK(-107T)
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Fig. 6 Relation between da/dN and JK(-507TC)
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Fig. 8 Relation between da/dN and 4K
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Fig. 10 Relation between da/dN and Acmpl
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