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Fatigue Crack Properties of Pressure Structural Steel
at Low Temperature
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Abstract : Low temperature fatigue crack propagation ratio and characteristics of the
pressure structural steel which is used for the low temperature pressure vessels. Fatigue
crack properties was studied at room temperature of 25C and low temperature ranges -6
0T, -807C and -100C with stress ratio of R=0.05, 0.1, 0.3 in the logarithmic relationship
between the fatigue crack propagation rate {(da/dN) and stress intensity factor 4K, in low
temperature case the relationship was extend to the range of low crack propagation rate.
The fractured specimens were examined by SEM tested. That results showed specimen
failed at low temperature exhibit the quasi-cleavage fracture formation,
considerable ductility proceed final fracture

however,

Key words: Crack propagation(¥ 8 %), Stress ratio(-% 2 H]), Quasi-cleavage(¥ 7§}

o 9 v EFE Ao, ol2d e AN

Azzol AZAA L, T2 Y
@ AT gUs oFolx|
W FAel AHg
He b 47] 5S¢ A4 Aol wie Fa
93 it oled FRAREE ALt A4
o AAH 44 AN 9o, AL oj=w
A4HA Qe ZEY FPAA AFAN 24
¢ ARS FEE ARTHY AYY FE 2
Adese A 2 Fge wA ¥u”. AA
2 og@ 7289 ARIAE 15 2%, A
2%, $9 3% 2 89 LGP w4
= A% 5o EAsR Uk
oeig MRS WU 7Y AAGE
A7ke s wel ool ek
g7olA 2AHE LAY

i o g
a8y A &
T e

2l

Az #AA7)1FA AL 2 79 Id =9
FHB7te Aol sl

ot AL ALSEH T
€71, LNG& #3 % A& 383 5 44 7=
EE9 A2Vzdddd FAH & d7dto
F9 2 HFAER A8 E Fre FA3 |
A #ydg 7122 o FAEAEHEAC L8
Mg =90l dgs Fesn? ™ 2 dFdMe
AL 4E87], ARE #3, A2 dGA W)
o R ExF 5o AH&HE SA516/70 ol st
o AIzddAW S4E 2¥H M=
Tt ALFFAM F2dd AdE=RH T
AE YY) L 1FIASG. BT A59
BAHH g T 22PN wWE AzFdA=
g 1A WAYSE nZIHAt

M-146



Ae@AANN 4 T2g Be U2 FIEA

2. 43934 48y
2.1 AgH

NY Age &34, ANE B HEAel @
g SASI6/70 +E&718 AEo|9, Table 12
3atd AE¥S JUetdiies, Table 2= 7144

o=

R R 2 Felad

Table 1 Chemical compositions of specimen(wt.%)

CiSi|Mr| P | S |Ni|Cr[Cn| V |Mo|Nb| Al

006] 0.30] 1.14} 0.008 | 0.001 | 0.36 0.07) 0.20] 0.027 | 0.097 | 0.018 | 0.028

Table 2 Mechanical properties of specimen

Yield strength| Tensile strength | Elongation | Hardness
(MPa) (MPa) (%) (HRB)
390 558 26 71.37
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Fig. 1 Configuration of CT-specimen(unit:nm)
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Fig. 2 Relations between fatigue crack
growth rate and 4K at 25C
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Fig. 3 Relations between fatigue crack
growth rate and 4K at -60TC
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Fig. 4 Relations between fatigue crack
growth rate and 4K at -80C
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Fig. 5 Relations between fatigue crack
growth rate and 4K at -100C
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Fig. 6 Relations between fatigue crack
growth rate and stress ratio
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Fig. 8 Relations between fatigue crack
propagation length and cycle
(Stress Ratio : 0.1)

W F LT Onertaion

¥ //
j‘ o o
R0 od
",-'v'.,v" Re0 05
A ./" »,
v Al e BT
T
- 80T
3' —— 100°C
k4
15 L
0 4 210* 3010 o

Cycle

Fig. 7 Relations between fatigue crack
propagation length and cycle
(Stress Ratio : 0.05)
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Fig. 9 Relations between fatigue crack
propagation length and cycle
(Stress Ratio : 0.3)
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Fig. 10 Fractography of fatigue crack growth
surface at 25, -100TC
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