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We have developed 590N/mm? cold press-formed rectangular column, which has higher strength than usual
model 490N/mm? cold press-formed rectangular column. Because of high absorbed energy at corner of this
product, this column can be used for large-scale structure. The test results indicated the column to be satis-
fied with the ductility characteristics necessary for structural column, and to be applied to CFT column.
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Table 1 Standard of steel

oy
or 0.2% offset
N/mm?2

au YR

N/mm?2 %

Charpy impact

value( 40 )
J

440 540

590 740 80

a7

Table 2 Example for welding conditions

Solid Wire MG60 MG70 MG80
Welding current A | 200 300 200 320 200 320
Arc voltage V 28 35 28 35 28 35

Velocity cm/min 30 50 20 50 15 50
Heat input kJ/cm 7 12 15 27 15 30
Interpass temp. 150 250 250

MG60,MG70,and MG80 made by KOBELCO
b Toe
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Fig.3 Section of weldment

2.2
590N/mm?2 Table 3
Table 2
Table 3 Minimum and maximum size of 590N/mm
cold press-formed rectangular column
Depth or Breadth Thickness
mm mm
300 1400 19 50
NKK No.178 (2002.8)

Flange of column

3. 590N/mm?
3.1
Table 4

0.2%
1.15

132 1.35 1.12

Table 4 Mechanical properties of 590N/mm? cold
press-formed rectangular column

t N gy ou EL YR | g y-corner | g u-corner
Position
mm N/mm2IN/mm2 % % o y-flat o u-flat
Flat 500 | 633 21 78.9
19 1.32 1.12
Corner 658 708 39 93.0
Flat 489 | 629 23 77.6
25 1.35 1.12
Corner | 659 | 702 43 93.8
Flat 510 | 649 24 | 785
40 1.33 1.16
Corner | 678 | 756 42 89.7
Flat JIS-Z2201-1A Corner JIS-Z2201-12B
1mm
Table 5

40mm Fig.2
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Table 5 Impact properties of 590N/mm? cold
press-formed rectangular column

t mm | Position | Temp. £, J Ave. J
40 | 353| 351| 346| 350

Flat
19 0 | 354| 345| 362| 354
Corner 0 | 319| 345| 313| 326
Flat 40 | 343| 334| 338| 338
% 0 | 343| 341| 33| 340
Corner 0 280 ( 194 | 276 250
Fat 40 | 313| 311| 300| 311
40 0 | 310| 314| 314| 313
Corner 0 | 238| 242| 243| om
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Table 6 Mechanical properties of weld zone
—©— 780N/mm? class : 100
—®— 780N/mm? class : 200 t . L oy cu EL YR
Test piece Position ) ) o 0
900 - -B--690N/mm? class : 100 mm N/mm? | N/mm % %
- - -~ 690N/mn? class : 200 JIS-72201-1A flat 500 | 633 21 | 789
850 - @ 500N/mn® class : 200  eqgivalent JIS-Z3131-4 | flat(weld) 647
800 19 |JIS-Z2201-12B corner 658 708 39 93.0
JIS-Z3131-4 | corner(weld) 753
S mo 1 JIS-72201-10 | weld metal | 598 | 674 | 23 | 88.7
S AR TE--o L 500N/mm® x 1.15 JIS-Z2201-1A flat 489 629 23 77.6
[ T-m- T --O |
Y 4 . \4 J1S-73131-4 | flat(weld) 618
“H
650 | 25 |JIS-Z2201-12B corner 659 702 43 93.8
JIS-Z3131-4 | corner(weld) 717
600 ‘ ‘ ‘ ‘ ‘ ‘ ‘ JIS-22201-10 | weld metal | 620 | 701 | 25 | 884
10 15 20 25 30 35 40 45 50
Heat Input(kJ/cm) JIS-Z2201-1A flat 510 649 24 78.5
. . . . JIS-Z3131-4 | flat(weld 648
Fig.4 Relationship between heat input and at(weld)
. 40 |J1S-22201-12B 678 | 756 | 42 | 89.7
tensile strength of weldment corner
JIS-Z3131-4 | corner(weld) 764
J1S-Z2201-10 | weld metal | 650 | 710 26 | 91.6
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Table 7 List of specimen for bending test

Number o t D/t Class | L/D Fe
mm mm N/mm?2
P19-32-1% 600 19 316 | FC | 6.2
P25-24-1% 600 25 240 | FB | 6.2
P40-15-1% 600 40 150 | FA | 6.2
4532-83 450 32 141 | FA | 49
C4519-83 450 19 23.7 4.9 54
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Fig.10 Skeleton curve of CFT

Table 8 Results of bending test (resistance force)

Number cal Mp exMp |exMmax | exMp |exMmax
KNm kNm KkNm cal Mp cal Mp
P19-32-1 4532 4609 5451 1.02 1.20
P25-24-1 5593 5688 7849 1.02 1.40
P40-15-1 8346 8488 12455 1.02 1.49
4532-83 3312 3324 5070 1.00 1.53

Table 9 Results of bending test (stiffness)

calK exK

Number exk

kNm/cm | kNm/cm calk
P19-32-1 1047 973 0.93
P25-24-1 1302 1283 0.99
P40-15-1 1791 1617 0.90
4532-83 1580 1466 0.93
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