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Interpretation for Band-Type Indication on Radiography of 9% Ni Steel
Welds for LNG Storage Tanks
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Abstract 9% nickel alloy steels used for LNG, cryogenic liquid, storage tank are welded with dissimilar Inconel
or Hastelloy welding rod and the weldment shows similar characteristic with the dissimilar metal weld of low
carbon steel and austenitic stainless steel. Band type indications are sometimes shown on the film during
radiography test of the weldments. Thus this study identified whether the indications are non-relevant indications
through material, radiographic test, ultrasonic test, liquid penetrant test and microstructure analysis and also
proposed radiography film interpretation and cause of band type indications.
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Table 1 Chemical composition of base metal [2]
- — "
Spec. Chemical Composition (wWt%) '
C Si Mn P S Ni
A553 type 1 <0.13 0.13-0.45 <0.98 <0.035 <0.035 8.40-9.60

Table 2 Chemical composition of filler metal [3], 4]

Spec Chemical Composition (wt%)
pec. C Si Mn P S Cr Fe Mo W Ni
YSONI/FSONi-H | <0.10 | <15 | <35 | <002 | <0015 - <200 |10.0-250] - >55.0
US709S/PFN-4 | 0.009 | 0.759 | 0.197 | 06007 | 0.016 1.97 1082 | 1706 | 003 | 7052
Table 3 Mechanical properties of base metal [2]
Spec Tensile Properties Impact Properties
pec: T.S (MPa) EL (%) longitudinal (Joule) Transverse (Joule)
A553 Type 1 690 - 825 200 34 27
Table 4 Mechanical properties of filler metal for SAW (3], [4]
. Tensile Properties Impact Properties
Electrod: Dia. >
cetrodes . (mm) TS (MPa) EL (%) RT. (Joule) | -196C (Joule)
YSONi/FSONi-H >660 >20 -196C, >34
US-709S/PFN-4 | 2.4 Flux 727.1 434 65.7 1 52.9
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Fig. 1 A band type indication on a radiograph film
of 9% Ni steel weld
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Fig. 2 Scheme of weldment and film indication

Fig. 3 Flaw indications on a radiograph fim of 9%
Ni welds

Fig. 4 enetrant test result of Fig. 3 welds
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Fig. 5 A general UT scan screen of 9% Ni steel
weldment

(a) base metal

{b) HAZ
Fig. 6 Microstructure of 9% Ni steel
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