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for LNG Facilities*

Synopsis:

Since Fe-36%Ni steel (Invar type alloy) exhibits low ther-
mal expansivity, it has been used as the membrane mate-
rial for LNG facilities. However, there is a drawback of so
high susceptibility to hot cracking during welding due to
its complete austenitic structure. As a result of siudy on the
Y influence of chemical compositions of various elements

" . i
Kiyohiko Nohara Akio Ejima . and some conditions in manufacturing processes, it is
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Materials Research addition of tantalum can markedly improve the resistance
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Table 1 Chemical composition range of specimens {(wt%)

Basic elements Impurity elements Additional elements
c ‘ Si Mn | Ni I Al p ] s { 0 ’ N Ta | Ti, Nb, V, Zr | Cr Co
0.16 | 0.31 | 34.97 | 0.001 | 0.0005 | 0.0004 | 0.0012 | 0.0007 | 0001 ‘ 0.1 | 0.1
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the vicinity of the fusion boundary. 20 ;
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traint weld-crack test

Composition (wi%) Cold rolling
) d* cr | Am.
C Si Mn Ni N Co Al P S O temp. GS
B . (%) | (°C)
0.002 | 0.10 0.20 35.5 | 0.003 ¢] 0.003 | 0.001 | 0.00L | 0.002 | 0.02 40 850
Range t t ! 14 1 H 1 I t 1 t 4 1
0.06 0.20 0.35 38.4 0.010 1.2 0.02 0.012 | 0.012 | 0.012 C.13 80 1100 | 10
Crack¥¥ e - — - - - - - yd o — — . -
e — I — -
Note¥*+* 0.5~ below
1.0 0.5
* Cleanliness ) )
** Susceptibility to crack:
/. increase with increasing element
— ; no correlation with element

~, ; decrease with increasing element
*++ Ref. 8)

downward arrow to the right, conversely, indicates a
decrease in crack generation frequency with an increase
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3.1.3 Effects of additive elements
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P %) 0.006
S (%) 0.003

S.C.: Solidification crack on the 2nd bead
H.C.:  Reheating crack on the 1st bead

0 =0.0022%

N =(0.0018%







tional elements and possessing poor weld cracking re- 100

sistance, and of the Zr-added specimen decreased within Conventional steel
the temperature ranges of 900 to 1 100°C, thercby mdl- il (Fe 36% Ni)
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