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Abstract

The fatigue crack growth characteristics of base metal and weld joint of 9% Ni steel for LNG storage

tank was carried out using CT specimen at room temperature and -162°C. Fatigue crack growth rate of base
and weld metals at RT and -162°C was coincided with a single line independent of the change of stress

ratio and temperature. In the region of lower stress intensity factor range,

fatigue crack growth rate at

-162°C was slower than that at RT, and the slop of fatigue crack growth rate at -162°C increased sharply

with propagating of fatigue crack, fatigue crack growth rate at RT and -162°C was intersected near the
region of 2x10-4 mm/cycle, and after the intersection region, fatigue crack growth rate at -162°C was

faster than that at RT. The micro-fracture mechanism using SEM shows the ductile striation in the stable

crack growth region. Also the defects of weld specimen after fatigue testing were detected using the A

scan of ultrasonic apparatus.
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Table 1 Chemical compositions of 9% Ni steel(wt%)

Material C | Mn P S Si Ni Fe

9% Ni steel [0.05] 0.69 | 0.006 | 0.003 | 0.25 | 8.90 | Bal.

Table 2 Mechanical properties for 9% Ni steel

Temp. Yield stress | Ultimate stress | Elongation

(C) (Mpa) (Mpa) (%)
RT 657.7 713.2 37.9
-162 810.1 910.8 36.4
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Table 3 Welding conditions of 9% Ni steel

Filler Metal Current Weld
Volt
Process . Dia Range speed
Class (o) Polar| Amp (cm/min)
@32 65~120 |18~32| 6~20
SMAW |NiCrFe-4| 4.0 AC | 8~150 |20~36| 25~23
5.0 120~190 |22~38| 14~20
Imm ,Weld metal
— //
/
b
7 -
N 1

Bond + Imm \\\ /

Bond (b=a+c)

Fig. 1 X-groove shape for weld metal

Fig. 2 Configuration of weld metal
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