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Synopsis :

Along with the continuous increase in the size of LNG tanks, high toughness at low
temperatures has been required of the main structural steels or 9% Ni steels in order to
ensure the safety of tanks. Kawasaki Steel has successfully improved the products of 9%
Ni steels with respect of fracture toughness at low temperatures and supplied 3000 tons
of steel plates for the 80000 kl LNG tanks at Chita LNG Receiving Terminal. The
present paper describes the properties of the 9% Ni steels produced recently and the
main controlling items in the production. As a result of lowering phosphorus and sulfur
contents and the strict control of e production line, the properties, especially the
toughness at low temperatures, of the 9% Ni steel plates were much improved compared
with those produced in the past. the properties of welded joints and fracture toughness

showed that the 9% Ni steel plates are suited for the structural material of LNG tanks.

(c)JFE Steel Corporation, 2003

The body can be viewed from the next page.
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Table 1 Specifications of 9% Ni steel
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2.2 Manufacturing Process
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Manufacturing process Major controlling items
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Longitudinal ~ direction 4 Properties of Welded Joints and Fracture Tough-
E 54 ness of 99/ Ni Steel Plates
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: In order to secure the safety of LNG tanks, it is
vV [ 0.164 secure Y n

] necessary to have adequate knowledge of the brittle

- - crack initiation and arrest properties of welded joints.

In Kawasaki Steel, these properties have been inten-

:_' sively studied, and some examples of testing with a
30 mm thick steel plate of relatively lower toughness
in the direction perpendicular to the principal rolling
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Table 7 COD test results at —170°C of welded joint of 30 mm thick plate

| Plastic component of | Critical COD
Weldine method Notch position clio zagze_displacement
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Table 8 Wide plate tension test results

. . . . Maximum stress i Clip gage opening Critical COD,
Spen:l’men dimensions{mm) Prestrain Test Maximum {kgf/mm?) Ke displacement Vy{mm) Sc{mm)
Test (%) lempfralure load e
Thickeess | Width | Jol CO 0 ] o [y g ave] 1| 2 |Ave.
iength 2C
Center notched wide| 30.83 | 1000 400 0 —173 | 1475 |47.84(79.73| 1290 (3.96,3.69(3.8313.46/3.23{3.35
plate tension test — — — — T T




Table 9 Duplex ESSO test results

Speci Specimen 1) Impact 2)
PeCIMEN | fimensions(mm) | Prestrain| Test . energy Load Tgrass ?rrestfi Go/No Go
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test, none of “pop-ins” was recognized on the load- by various welded joint strength tests and fracture
clin_eape_guenino_disnlacement curve. Mareover. __toughness fesfs that the geal plajes were adeouately,

cracks induced at the notch tip at the welded joint  applicable to the construction of LNG tanks. It is i
bond were all ductile cracks propagating in the interior  expected that the demands for 9% Ni steel plates will
of soft weld metal, [t may be said, therefore, that the continue to increase, and the authors believe that their
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crack in the welded joints of steel plates tested is very  the users’ reguirements.
small. The welded joint strength tests and fracture tough-
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failed to propagate in the test steel plate at both  collaboration of Harima Works, Kawasaki Heavy
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could arrest the propagation of brittle crack. to publish the results.
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