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A Newly Developed Snow Vehicle (SM100S) for Antarctica

IIT. Low Temperature Toughness of the Welded
Joints of the Structural Steel

Shin Sakur! and Masashi NAKAJIMA®

Abstract: For the purpose of developing a new snow vehicle car (common
use at temperature about —50°C) for the deep ice coring project at Dome Fuji,
East Antarctica, the low temperature toughness of the welded joints of structural
steel was investigated. It is empirically well known that in case of vehicles em-
ployed in a cold air temperature of about —50°C, the low temperature brittle
fracture of the structural members does not take place, if one uses the semi-killed
or the killed steel, for which 50% FATT’S (fracture appearance transition temper-
ature) of the Charpy impact test is about —50°C and Charpy impact values at
—50°C are 20~29 J/cm?. In the present paper, the Charpy impact test has been
performed for both single pass SMAW and CO, arc welded joints of JIS steels of
SS400, SL2N255, STPL380, and STPL450. The test results show that the JIS
steels of SL2N255 and STPL450 can be used for the new vehicle, considering their
toughness.
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Table 1. Chemical composition of the steel used.

(wt %)
0 & C Si Mn P s Cu Ni Cr Nb
SS400 0.11 0.11 0.57 0.013 0.009 0.0t 0.02 0.01 —
SL2N255 0.04 0.26 0.78 0.008 0.003 0.01 2.52 —_ 0.01
STPL380 0.11 0.20 1.17 0.009 0.003 0.01 0.02 — —
STPL450 0.10 0.24 0.50 0.008 0.003 0.01 3.50 — —
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Table 2. Mechanical properties of the steel used.
Yoy v ¥ — TR
4 B p
. BN = F v F — (J)
m ﬁ {42%;0\ _git%ﬁﬁ; (oc) vTs
Bke  giEEE 5 °C)
(N/mm?) — (N/mm?) ~100  —80  —60
SS400 343 438 41.8 5 23 25 —90
SL2N255 493 541 32.3 39 42 44 < —200
STPL380 328 457 42.9 22 34 51 —70
STPL450 408 510 38.8 29 64 67 —98
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Table 3. Welding conditions.

2] & B % BEMH ABE (kI/mm)
$S400 CO, YM26 1.6
SL2L255 SMAW N12 1.2
(2.5% Ni%)

STPL380 " N11 1.5
(1.5% Ni%)

STPL450 ” NIC70S 1.2
(70% Ni %)

1) YM26, N12, N11: Hgk@EgEETES, NIC70S: - STl

WK, WEFRO LD JIS 22204 4 53%A (B 2.5mm) HEERCH LEATR X
DI LS E+HL, BOND, HAZ FLba ) ) REME & LT v M E—ERRBR AT
ofe. REBI7 A2 —-7HRED L ICHAABRREY BHEL TfT-» 7. FLEHEO BYET
i, B EBBIELAYEBOBABE CITbhd. ARRTISBEEC X 2L EHY
A7 VOB RZFT L O CHEBBECHFELHEFEL, BT L0 v+ rE-BFRARN
L K.

3. HBREBE

M1, M2 cRERLBOBE/TEBTES XI5, FYWIRSMBCETS Y v 1 E—
ERARGER 2 ¥ LT nRT (Mg JIS 22204 4 BRBHA T 29 J/em? YT 5%
W= R V¥ —2RT). MBSO IED 0 BRI AELET KL & LT, BENREL
—50°C Rt OEAHBEROEE, TV 4 VAT Fll, FAFEET
BTk, DER Y M- EBRARC ST 2HEERRE (HEHEERD 50% L7 2RE)
DMEREE (0% h —50°C §iff) UTFTHH, 1o v E—HEEEL LT 20~29 J/cm®
Ho@sr A, BREEEOLE VWS bR TR D, BEBMAL T2 2D
MR BEREE L e T B (JbHk, 1960).

T ERHEL - ORBICHE L TWE (KEEBETHAE). BE, BREmLhOCER ST
LHhEE FE, FREEO TR —50°C TH5H2, LoRETCRHACKHINDZ &
FERE, —Hc) A FELEbhTuW5 b 00, RLEELEE 2 v — il okl
e TEEAMEDLR TV 5.

BohRBERCOMBREAEYHER (ZLERERREVFEECKLVOTY v
A —REEROM 4 O LCHA) T5&, AMMECHARESOTRIZELLLT,
SS400 i —40°C i, STPL380 3 —50°C #ij#%, SL2N255 i —80°C #ij#%, STPL450
ik —90°C Riikk ¥ S h .
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Fig. 1. Charpy impact properties of SS400, Fig. 2. Charpy impact properties of STPL380,
SL2N255 welded joint. STPL450 welded joint.
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