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Synopsis :

Mechanical properties of large diameter deformed bars for the use of LNG storage tanks
at extremely low temperatures were investigated by static tensile tests and low-cycle
fatigue tests. Actual-size specimens D51 with the specification of JISG3112 SD35 were
used for the tests performed at the temperature of R.T. to -160°C. As a result, the
following conclusions were oftained: (1) The static tensile tests revealed that the base
metal and its Squeeze Joint have the yield point 1.4 times at the test temperature of
-100°C and 1.7 times at -160°C as large as the strength at R.T. (2) The fatigue tests
showed that the base metal at -100°C has the fatigue strength of 59.8kgf/mm™**2 at 5.84
X 10**3 cycles and of 50kgf/mm**2 at 18.7 X 10**3 cycles. These strengths are

considered excellent.
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Mechanical properties of large diameter deformed bars for the use of LNG storage tanks at extremely low

temperatures were investigated by static tensile tests and low-cycle fatique tests. Actual-size specimens D51 with

the specification of JISG 3112 SD35 were used for the tests performed at the temperature of R.T.to —160°C.

As a result, the following conclusions were oftained:

{1}

The static tensile tests revealed that the base metal and its Squeeze Joint have the yield point 1.4 times at

the test temperature of —100°C and 1.7 times at —160° C as large as the strength at R.T.

{2}

The fatigue tests showed that the base metal at —100° C has the fatigue strength of 59.8 kgf/mm? at 5.84

% 107 eycles and of 50 kgf/mm? at 18.7 x 10° cycles. These strengths are considered excellent.
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Table 1 Mechanical properties required for
steel deformed bar for the use of

LNG storage tank

Ultimate tensile
strength (kgf,’mmg)

Service
temperature

Yield point
{(kgf/mm?®)

—100°C

50 and over

35 and over
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Photo. I Test specimen in the cooling box
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Table 2 Chemical composition and mechanical properties of specimens used

Chemical composition (%) Mechanical properties
Yield Tensile o ;
C | S | Ma| P C+%‘T point strength Ll‘z?}‘ft)”’“
{kaf/mm?) (kgf/mm?) @
Dt 0.22 | 041 | 149 | 0.022] 0.011] 0.47 38 58 27
(5D 35) ’ ’ ’ ' ’ ;
Steel sleeve
pipe 0.12 | 0.04 | 0.51 | 0.016 | 0.025 26 39 48
{STKM 13A)i
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Photo. 2 FExamples of fracture appearance and location of {racture in the low-tempreature
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