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A Study on the Fatigue Crack Growth threshold Characteristic for

Steel of Pressure Vessel at Low Temperature

%% - AR
AW 71A TR
“FAdsn R AR

ABSTRACT In this study, CT specimens were prepared from ASME SA516 Gr. 70 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 25, -30C, -60TC, -80°C, -100°C and -120C in the range of stress ratio
of 0.3 by means of opening mode displacement. At the constant stress ratio, the threshold
stress intensity factor range 4/Kw in the early stage of fatigue crack growth ( RegionI) and
stress intensity factor range /K in the stable of fatigue crack growth ( RegionIl) 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 -4K in RegionIl, 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 of specimen
(wt. %)

C| S [Mn]| P SITAl|Cr|Cul| V [Mo

0.16 | 0.30 | 1.14 {0.008} 0.01 [0.036| 0.07 | 0.20 |0.027{0.097

Table 2. Mechanical properties of specimen

Yield Tensile Elongation | Hardness
strength | strength (%) (Hgs)
(MPa) | (MPa) i -
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Fig. 1 Configuration of CT-specimen(Unit'mm)

Jol A& A7 S M=

LR W = =

A 7](INSTRON 8501, 100KN) o|m, A& 7|4
A4 E AFEE ol 8ty e 2P Ho]
zge ZIuxgo|daye ALEsPon, THuw
o "lAlA #HHPL FAY HAHWH(SEM)ES
Abg-st4 ot

Fig. 2 Apparatus of fatigue test machine
( INSTRON 8501)
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Table 3. The value of fatigue crack growth
threshold - ZKun(MPaV m)
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Fig. 4 Relation between fatigue crack growth

exponent m and Temperature(C)
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Fig. 5 Relation between material constant C
and Temperature(C)
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(a) Stress ratio R=0.3, Temperature 1 25T

(b) Stress ratlo R= 03 Temperature :
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Fig. 6 Fractography of fatigue crack growth
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