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Aluminum killed steels of 33kgf/mm? and 36kgf/mm? class have been developed cutranking the conventional

Alkilled steels in base metal strength and low temperature toughness of weldments.

The newly developed

materia! is controlled-rolled prior to normalizing to take full advantage of the grain refining effect of niobium.

It has

temperature of —53°.

been confirmed through the impact test that this material meets the IMCO Standards at the design

Fracture toughness tests such as COD, deep-notch and ESSO tests have also confirmed

the excellent low temperature toughness of the base metal and the weldments,
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Table 1 Chemical compositions of steel plates controlled rolled and normalized

(%)
Thlckness Tar , N . i - N T .. I T ‘" . i
Steel {mm) Sample C Si Mn N S Ni Nb Al N Cuq
A 25 Ladle 0.04 0. 26 1. 41 Lo 019 0.003 | 0.21 | 0.029 | 0.041 | 0.0027 ‘I 0.29
product 0.04 0.26 1.43 0.017 0.004 | 0.21 0 030 £ 0.043 | 0.0027 | 0.29
B 25 Ladle 0.10 0.23 1.40 0.019 0.005 | 0.21 0{)30 0.033 | 0.0027 | 0.35
% product 009 0.29 - 1.41 0.017 ;  0.006 | 0.22 | 0031 0.037 | 0.0027 | 0.34
. 0.8
Specification of SLLA33A B** <0.16 11)555 9‘1050 =0.035 | <0.035 — — -
. e 0.15 0.80
Specification of SLLA37*" é’O.IS 055 | ~160 | 0.035 50-0354 - - _ _

S S| Ni | Cr 7M7gr A
= 8 Tuta s ta T

*+5LA33A :Normalized  SLA33B, 37:Quenched and tempered

Table 2 Mechanical properties of tested p!ates

| o . Bend .
Thick : Tensien test tast V Charpy test
Steel | pess 1 - . N T -
{mm) |Diree-| YP TS El. | R=1.0t i . vTs v Te vEy »F 60
tion  (kgf/mm?) | (kgf/mm?) (%) | 180° rection | ¢y | (°C) | (kef-m) | (kef- m)
A 55 L 35.2 45 4 H Good L —-110 | —108 ¢ 376 39. 1
C 36.8 ‘ 46.5 34 Good C c- 118 —110 37.8 391
B 95 L 39.6 ! 51.0 30 Good L - 89: — 92 29,1 19.5
| C 39.2 51.1 31 Good C - 73 - 7% 25.2 15.6
Specification of 45 : A=-35
33< P las | 15t L ;
SLA33A B B=-155
g"L‘fﬁ?““"“ of 3= Mo s s L < 55
. i I i N L : .

*Test piece: JIS Z 2201, No. 5
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Table 4 Welding conditions and shape of groove

)

§ L A

Shape of greoove

T iy

Welding Pass | Current’ Voltage | Speed ! Heat ;
"8 Side ~ imput
matecial } No. (Al (VY | {em/min) J {(kJ/em) |
— - 1 . PR e —_ - e— —_
| 1 . 850 30 28 417
Wire: } e - —
KWI0IB - Back | 2 650 | 30 28 41.7
4. 8mme ——— - . —
Flux: 3 650 30 28 41.7
].\'15110 R R . = P — . .-
Finish 1 650 30 34 ‘ 34.4
Table 3 Tensile and hend test results of T
welded joint
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