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Abstract:

The J-STAR® Welding is performed with an electrode negative polarity using the wire added rare earth metal in
CO2 gas shielded arc welding to reduce spatter and deep penetration. This welding enables narrow gap welding
such as 25° single bevel groove and square groove, while normal CO; arc welding generally adopts 35° single bevel
groove. Several experiments were conducted to investigate the structural performance of the narrow gap welded
joint: a series of the tensile tests of weld metals under the different interpass temperature levels, and loading tests of
structural members with welded joint, for example beam-column joints and butt joints modeled on a beam flange. It

was confirmed that the narrow gap welded joint with J-STAR Welding showed sufficient structural performance.
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Table 2 Mechanical properties of steel used for specimens
. Tensile . . . Absorbed
Group Member Specification | Size (mm) Yield strengtzh strength Elongatton Yield raﬁ“’ energy at 0°C
(N/mm ) (N/mrnz) ( A)) (A)) (J)
(a) Plate SN490B 25 362 521 30 69 294
SN490B 25 358 526 29 68 225
(b) Plate SN490C 25 356 527 28 68 208
SN490C 28 369 538 32 69 216
Beam flange SN490B 25 362 521 30 69 249
© Beam web SN490B 12 341 513 27 66 —
c
Column BCR295 [J-400X16 371 445 44 83 226
Diaphragm SN490C 28 369 538 32 69 216
Column (Flat) 362 528 28 69 193
(d) BCP325 [1-400X25
Column (Corner) 433 558 29 78 115
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Table1 Chemical composition of welding wire VEL, B FRmB & OO B, s m s,
(mass’) GRS 3T~ 7 TaRER, BEHNT BB % G L iR
€ S M P ]S ] T [ Ohes g g L BRSO Y Ky 7S
08 | 97 | 15 | 001 ] 001 | 92 | KM mrofgiiz 7 7y MM LLEET Iy 2 AEH,
REM: Rare earth metal WA 30 K] /om BUF, /S ARIREE 250C B, weikssss
T E & Lz, i Ro—#E L CaEmiosEs
R 3 BEMFOESR BEE2IRT, WTINORBRIIBWTH A ELKMIZRD
Table 3 Types of welded joint
No. | Interpass temperture Groove shapes
1 150°C 5, l}*}}
o A
2 250°C 25 mm
3 350°C | | (2) No. 3
4 150°C 2 mm|| 25
5 250°C 4 /
25 mm
6 350°C I T () No.7
) — (b) No. 6
7 350°C 45 mm / 25 mm
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Photo 1 Macrostructures of welded joints
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Photo 2 Weld bead appearance of welded joints used ceramic
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Fig.2 Measurement of specimen for tensile joint test

K4 BFSRARE—E

Table 4 Specimens for tensile test of welded joint

Number Jointed plate Spwcification: Thickness (mm) Groove shape Gap (mm) Welding position

1 Square 5

2 SN490C: 25+SN490B: 25 Single bevel 25° 2 Flate

3 Single bevel 35° 7

4 Square 5

s SN490C: 28+SN490B: 25 Single bevel 25° 5 Flate

6 SN490C: 25+ SN490B: 25 Single bevel 25° 2 Horizontal
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Fig.3 Relations between load and deformation of joint
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Photo 3  Appearances of fractured joint
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Fig.4 Specimen of beam-column
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Table 5 Applicable condition of J-STAR narrow gap welding on “Assessment of technology for building construction”

Type of . . . . Applicable plate | Tensile stenngth of
penetration Groove type Backing Welding method Welding position thickness, T welded steel
Single bevel 25° . Semi-automatic welding Flate and -
}F)ull . /Gap 2 mm Existing and Robotic welding Horizontal 6 mm=7=40 mm =490 N/mm?
enetration -
Square/Gap 5 mm Existing Robotic welding Flate 6 mm<7=25 mm
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Fig.6 Hysteretic curve of beam-column joint
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Fig.7 Hysteretic curve of column-diaphragm joint
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