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Welded Joint Performance and Structural Performance of High Strength
Cold Roll-formed Column JBCR™385
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Abstract:

Cold roll-formed square steel pipe BCR295 is widely used as column for medium- and low-rise buildings. JFE Steel
has developed high-strength cold roll-formed square steel pipe JBCR™385, which has 1.3 times the standard strength
of BCR295 and received certification from the Ministry of Land, Infrastructure, Transport and Tourism in November
2018. JBCR385 has both high strength and high toughness by making full use of unique and optimal component
design and manufacturing methods. Another major feature of JBCR385 is that JIS Z 3312 YGW18 can be used for
column-column joint and column-diaphragm joint. This report introduces material properties, welded joint

performance, and structural performance of JBCR385.
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Table 2 Chemical composition of JBCR™385

C (%) Si (%) Mn (%) P (%) S (%) N (%) C,, (%) P, (%)
TS0 103 § N0 ¥/ et e T e e il I
=0.18 =0.55 =1.60 =0.030 =0.015 =0.006 =0.44 =0.26
(1400 %25 0.15 0.02 0.98 0.012 0.003 0.004 0.34 0.21
C,=C+Mn/6+Si/24+Ni/40+ Cr/5+Mo/4+V/14, P, =C+Si/30+Mn/20+ Cu/20+Ni/60+ Cr/20+Mo/15+V/10+ 5B
&3 JBCR"385 DHAYIEE
Table 3 Mechanical property of JBCR™385
Plate part Corner part
YP TS YR EL YP TS YR EL VEo
Section size | (N/mm?) | (N/mm?) (%) (%) (0°C,J) | N/mm®) | (N/mm?) (%) (%) 0°C,J)
385=< 520= *1
< <
<535 <670 =90 337 = No standard
[1400% 25 494 570 87 45 526 ‘ 625 ‘ 84 ‘ 39 ‘ 239

YP: Yield point, TS: Tensile strength, YR: YS/TS, EL: Elongation, ,E,: Charpy absorbed energy at 0°C  *'Depends on thickness
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Table 4 Welding condition of JBCR™385

. . . . Heat input Interpass temperature
Welding method Joint Welding wire (kJ/cm) ¢C)
JIS Z 3312 YGW18™ <30 <250
Column-column
JIS Z 3312 G59JA1UC3MIT =40 =350
CO, gas shielded arc welding
JIS Z 3312 YGW18* <30 <250
Column-diaphragm

JIS Z 3312 G59JA1UC3MIT =40 =350

*! “Heat input: =25 kJ/cm and interpass temperature: <300°C” is also possible for semi-automatic welding
*? Brand designation: MG-56, MG-56 (N), MG-56R, MG-56R (N), YM-55C, YM-55C (R), KC-55G or “C,,= C +Si/24+ Mn/6 + Mo/4=0.40"
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Column: JBCR385  Diaphragm: HBL385C
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Fig.1 Overview of welded joint test specimen (a) Plate part (b) Corner part
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Photo 1 Result of macro test
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Table 5 Test items of welded joint test
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Table 6 Result of tensile test

YP TS EL
(N/mm?® | (N/mm’) (%)
Cross Plate - 621 -
63 30 S e R A
Corner - 720 -
Base Plate 494 570 45
metal | T
Corner 526 625 39
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(a) Plate part
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(b) Corner part
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Photo 2 Result of cross joint tensile test
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Fig. 3 Result of Charpy impact test
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Fig.4 Setup of 3-point bending test
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Photo 3 3-point bending test scene
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Fig.5 Relationship between moment M and deformation
angle 6
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Photo 4 Fracture of column corner part
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Fig. 6 Relationship between cumulative plastic deformation
ratio n and generalized width-thickness ratio 1/o
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Fig. 7 Relationship between cumulative plastic deformation
angle X6, and generalized width-thickness ratio 1/o
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&7 JBCR"385 MR+ ED(IHNZEIE (GBRC AL 5 23-315)
Table 7 Additional design considerations using JBCR™385

Items

Contents

Root 1: column stress amplification factor

Inner diaphragm: 1.2 (Excluding drop-in diaphragm)
Other than the above: 1.3

Root 2: depth-thickness ratio regulations

FA: 33 /(235/F) FB:37./(235/F) FC: 48 /(235/F)

Root 3: column strength reduction factor

Inner diaphragm: 0.80 (Excluding drop-in diaphragm)
Other than the above: 0.75
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