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ABSTRACT: [n this study, CT specimens were prepared from ASME SA516 which was used for pressure
vessel plates for room and low temperature service. And we got the following characteristics from

fatigue crack growth test carried out in the environment of room and low temperature at 25T,

0C, -60C, -80TC, -100C and -120T in the range of stress ratio of 0.1 by means of opening mode
displacement. At the constant stress ratio, the threshold stress intensity factor range A4JKi in the
early stage of fatigue crack growth ( Regionl) and stress intensity factor range 4K in the stable of
fatigue crack growth ( RegionlIl) was increased in proportion to descend temperature. It assumed that
the fatigue resistance characteristics and fracture strength at low temperature is considerable higher
than that of room temperature in the early stage and stable of fatigue crack growth region. The
straight line slope relation of logarithm da/dN -JK in Regionll, that is, the fatigue crack growth

exponent m increased with descending temperature at the constant stress ratio.

It assumed that the fatigue crack growth rate da/dN is rapid in proportion to descend temperature

in Region II and the cryogenic-brittleness greatly affect a material with decreasing temperature.
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Table 1 Chemical composition (wt. %)

C Si Mn P S Al Cr Cu vV Mo Cb

012 023 097 0017 004 0028 002 003 002 001 0018

Table 2 Mechanical properties

Yield strength ~ Tensile strength Elongation Hardness
(MPa) (MPa) (%) (Hzs)
310 459 29 66.12
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Fig. 1 Configuration of CT-specimen(Unit:mm)
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Fig. 3 Relations between fatigue crack growth
rate and stress intensity factor range(R=0.1)
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Fig. 4 Relation between fatigue crack growth
rate and stress intensity factor range(-30T)
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Table 3. Experimental constants by da/dN=C(JK)" for the
fatigue crack growth

4K Range
(MPaV m)

da/dN Range
(mm/cycle)
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<5.62%x10™
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