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High-Efficiency Submerged Arc Fillet Welding Process
of T-Joint with Heavy Section

£E

B0 T RTART 72— 0T — 27 EE0BERLE BRIz,
R, BliSIE ST A -5, L RIBARER LEREEBD
BINnE A ofEt L, LIFO4ER 2872, (1)EEHEOME, &
oz A—go@BEMRIZELY, 7Z7E 25 mm % TOmEELE
—EEREEMB LT 27 E 80 mm F TOH M LR —BiEie
MEMELL. (2MEC74AVYEW-S02#EH LRSS, B
ERFNEBLET 200NN FECEE, AEINARRIZL Y
WRELL:, 7271825 mm OEH AN —BiEHEOS 6 0.18%
FT, HME T 7E 80 mm AR —BiEEOBAIL0.14%E T

wn Ak
Tadamasa Yamaguchi
R - H A
RS R

=8
Saburo Hayashi
PR - B R
R B

g R
Matsushige Nakajima
Mgz 207770 %
(BR) BEMHBHE RE

B (S MECRE ) FETELZ, (IKABREHRTH T L, HFHEMTFEEE SM-490
BHANDERMEL THWZ Lze ()MBEFKIZLE 7720 mm
DB R TR T OB, R L AT o
LTERERRLE,

Synopsis;

To develop a high-efficiency welding process of T-joints with a heavy section, welding materials and welding conditions
were examined from the viewpoints of penetration depth and weld defects, especially weld metal cracking. The most
appropriate submerged arc welding materials and welding method for one pass per side welding up to a 25-mm-thick web
without groove preparation and up to a 80-mm-thick web with groove preparation were developed. Maximum allowable
carbon content for base metal for preventing hot cracking was determined by the restraint cracking test to be below 0,18
mass% in the case of a 25-mm-thick web without groove preparation and 0.14 mass% in the case of a 80-mm-thick web with
groove preparation when low-C wire KW-50 was used. The mechanical properties of the weld metal satisfied the
requirements of the 450 MPa grade high tensile strength steel, though the weld heat input was much larger than that for
the conventional welding method. The T-joints made by the developed method with a web thickness of 20 mm without a
groove showed higher fatigue strength than the conventional welded joints made by the multipass welding method.
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Tabhie I Chemical compositions of base metals and wire

{mass%)
Grade Thickness C Si Mn p S Ni Nb
{mm)
Base metal (SM450B) 25 0.15 0.40 1.42 06.015 0.004 - —
Base metal (SM430B) 80 0.14 0.34 1.37 t.012 0.003 (.14 (.026
Welding Wire (KW-50) 0.06 0.03 2.00 (.012 0.003 — —
Table 2 Standard welding conditions used
Web Wire Welding Arc Welding Heat
thickness Wire ¥ Flux Electrode diameter current voltage speed input
(mm) (mm) (A) (v} {mm/min} (kJ/mm)
L 4.8 1300 32
25 KW-50xKB-U 400 12.5
T 6.4 1000 42
L 6.4 2 000 35
80 KW-50<KB-US 200 45.8
T 6.4 1500 55
(mm)
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Fig. 1 Restraint cracking test method for fillet welded joint
with 25-mm-thick web
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Fig. 2 Restraint cracking test method for fillet welded joint
with 80-mm-thick web
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Fig. 3 Dimensions of specimen for fatigue test
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Fig. 4 Effect of inclined angle of flange on penetration
depth and occurrence of undercutting
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Fig. 8 Effect of wire location on penetration depth in fillet welding without groove
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Photo 1 Effect of wire location on shape of penetration

Photo 2 Macro section of full penetration fillet welded
joint with 25-mm-thick web
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Macro section of full penetration fillet welded
joint with 80-mm-thick web
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Fig. 7 Comparison of high efficiency fitlet welding method
with conventional one
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Fig. 9 Effects of web thickness and calculated C content in
weld metal on weld metal cracking
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Table 3 Mechanical properties of welded T-joints

Web Charpy absorbed energy at 0°C (J)
thickf;ess Y5 TS El RA
{MFa) {(MP o a Weld Fusion HAZ HAZ HAZ
(mm) a a) (%) (%) metal line Imm 3mm Smm
62 129 54 66 85
25 505 582 28 65 34 78 34 93 140
72 58 44 87 110
81 122 97 108 190
80 498 615 32 58 66 107 82 141 178
76 91 130 174 192
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Fig. 10 Fatigue test result of cruciformed fillet welded joint
by conventional and developed welding methods
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