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H 4.2 SHLEAE AEA 74 ¥ &2
_ - Presr
&E @ (mm) 7 (mm) Aol (mm) [A¥A Uz (N
500 1 1-1 51.5
192 (640) 1-2 49.0
’ 800 5 2-1 45.3
Lipped-C (940) 2-2 47.7
180x50%20 500 3 3-1 112
1.8 (640) 3-2 112
' 800 4 4-1 97.0
(940) 4-2 96.2
S8C275 500 5 5-1 36.8
C 19 (640) 5-2 35.1
183x40x40 ’ 800 6 6-1 32.3
(940) 6-2 32.1
500 7 7-1 80.8
C 18 (640) 7-2 78.5
184x40%x40 ' 800 5 8-1 74.9
(940) 8-2 71.0
500 9 9-1 168
(640) 9-2 166
Lipped-C 18 650 10 10-1 135
180x50%20 ' (790) 10-2 132
800 11 11-1 123
(940) 11-2 124
SPFH590 500 19 12-1 97.9
(640) 12-2 102
C 18 650 13 13-1 104
184x40x40 (790) 13-2 110
800 14 14-1 78.0
(940) 14-2 83.0
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2= Edit Material b
MName: Material-55C275-6
Description: 7]
Material Behaviors
Elastic
General Mechanical Thermal Electrical/Magnetic  Other &
Plastic
Hardening: | Isctropic Id ¥ Subopticns
[] Use strain-rate-dependent data
[ Use temperature-dependent data
field variables: 0
Data
Yield Plastic "~
Stress Strain
2155 449.2199094 0.26907662
2156 449.2188501 0.269296185
2157 4492207136 0.269516451
2158 4492334386 0.269670325
2159 4492294703 0.269880632
2160  449.220034 0.270099299
2161 449220085 0.270318635
2162 4492151284 0.270535662 v
oK Cancel
= olz S = 2 AMx O| X 1247+ © 3
3 5.13 8E vMd ME=HX(QAFLT 449.2 MPa, 33t 2F 2000%)
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%’r 2= sHAMEE, A HMEE) 3 SaASA Ao e
_ _ P soii Prog she P Pr o
g e ) | 0N | P | P
1 }:; 48.7 48.9 1:88 1.00
2 2:; 46.4 45.4 1:8? 1.02
g:; 110 106 1:82 1.04
i:; 103 96.2 1:8(1) 1.07
g:; 34.5 35.0 1:8(5) 0.99
g:; 32.8 32.9 8:32 1.00
;:; 79.7 79.3 (1):83 1.01
g:; 67.8 66.9 i:ég 1.01
g:; 137 134 }:gi 1.02
o 130 127 =00 1.02
ﬁ:; 122 119 }:82 1.03
= 96.6 95 5 e 1.01
}g:; 82.7 81.8 }:gz 1.01
}j:; 69.2 68.4 }:;‘f 1.01
gt 1.077 1.017
Az 0.098 0.021
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# 5.4 #etasid Z1(SSC275)

PEEE] Lipped-C-SSC275-180x50%20-1 2mm (A& A 1. 2)
egzzZdo
R ] 440 640 940 1340 | 1840 | 2440 | 3140
(mm)
Prar i 51.5 | 45.3 ] ] ] ]
(KN) 49.0 | 47.7
Prg,solid ~ 48 7 46.4 ~ ~ ~ ~
(kN) ] '
-P She
gjl;’;” 50.1 | 489 | 454 | 40.0 | 329 | 24.2 | 16.6
AE A Lipped-C-SSC275-180%x50x20-1.8mm (A& A 3. 4)
eqzZAo
FEHIAel 440 640 940 1340 | 1840 | 2440 | 3140
(mm)
Prasr i 112 97.0 ] ] ] ]
(kN) 112 96.2
PFE,S()/jd _ 110 103 _ _ _ _
(kN)
P«v‘g
o shell 114 106 96.2 | 846 | 64.0 | 43.1 | 35.2
(kN)
A A7 C-SSC275-183x40x40-1.2mm (23 A 5. 6)
eTF=Mo
FraHIAel 440 640 940 1340 | 1840 | 2440 | 3140
(mm)
Presr ~ 36.8 32.3 B ~ ~ ~
(kN) 35.1 | 32.1
PFE,S{)/J'd _ 34 5 32 8 _ _ _ _
(kN) ) '
Pr she
o shell 395 | 350 | 329 | 246 | 158 | 9.70 | 6.65
(kN)
A A C-SSC275-184x40x40-1.8mm (A3 A 7. 8)
cax=Zo
R ] 440 640 940 1340 | 1840 | 2440 | 3140
(mm)
Prsr ] 80.8 | 74.9 ] ] ] ]
(KN) 785 | 71.0
PrE, solid - 79 7 67 8 ~ - ~ ~
(kN) ) '
Prz, she
Fashell 865 | 79.3 | 66.9 | 451 | 277 | 166 | 10.4
(kN)




# 5.6 #eteacis ZoH(SPFH590)

PEEE] Lipped-C-SPFHAH90-180x50x20-1.8mm (2@ A 9. 10, 11)
FaEAEdol

440 | 640 | 790 | 940 | 1340 | 1840 | 2440 | 3140
(mm)
Prisr i 168 | 135 | 123 ] . ] ]
(kN) 166 | 132 | 124
P 011
i sotid 137 | 180 | 122 - - - -
(kN)
Prg, she
gj;h)” 146 | 134 | 127 | 119 | 93.8 | 64.7 | 41.2 | 32.3
AE A C-SPFH590-184x40x40-1.8mm (A &4 12, 13, 14)
Faz=4do]
) 440 | 640 | 790 | 940 | 1340 | 1840 | 2440 | 3140
mm
Praar 97.9 | 104 | 79.0 i ) ) i
(KN) 102 | 110 | 83.0
P 011
ot Sotid 96.6 | 82.7 | 69.2 - - - -
(KN)
Prz, she
g‘jg’;” 109 | 955 | 81.8 | 68.4 | 416 | 25.4 | 15.3 | 9.53
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6.1 SeldE4d H siMZn, HdAZELE Zos|n

o

Prra | Pewn | Ppsu | Prpsia| Presr | Presr | Presr | Presr

(kN) | (kN) | (kN) | (kN) Prpa Prynr | Ppsu | Prpsia

48.7 | 56.8 | 39.9 | 58.8 .19 | 0.88

.23 | 0.83

46.4 | 54.0 | 38.1 | 56.2 .19 1 0.81

.25 | 0.85

.19 1 0.90

110 | 122 | 94.1 | 124 19 1090

103 | 112 | 88.6 | 116 .09 10.84

34.5 | 30.0 | 30.5 | 21.1 14

.66

.62

32.8 | 26.5 | 26.7 | 20.0 1

79.7 | 72.5 | 70.7 | 67.1 20

A7

67.8 | 61.2 | 59.5 | 59.1 27

20

DO Do = | Do [ = [ Do [ = [0 [ = (Do | = [ho || bo | = | o | =

.01

137 | 148 | 114 | 167 99

130 | 148 | 109 | 159 -85

.83

122 142 104 | 151 81

.82

.53

96.6 | 82.6 | 80.9 | 63.9 0

82.7 | 73.1 | 71.4 | 60.2 13

.83

DO D[ DN | DO ||

DO
IS
R R = OO OO |0 [ [ [ 2 e

69.2 | 62.9 | 61.3 | 56.0 -39

e Ll Lt Ll L L R L L Ll L L L L e (= e =Y [ Y Fe R e R
Do
w
DO
\)
[N R RN FUNVY R Y UG UG FEIY FEIY UG PR FUNY UG U FENY FUIIY U U FUY PG FEIY FE Y PR PR FEY R P
\)
(0))

S
I
= e e Il e el e e e e e e e e e e e e e
Ne}
—

= 24 1.18
A= 0.10 0.19 0.11 0.36



¥ 6.2 sHlMZoH (A siMed) 2 MAZAEZAY ZAoH| W (SSC275-Lipped-C)

A A Lipped-C-SSC275-180x50x20-1.2mm
frazt=4dol | Prgsken | Prwu Ppsur Prpsia | Prgsw Prg shen Prg spen
(mm) (kN) (kN) (kN) (kN) Py Ppsu Prpsu
440 50.1 58.1 40.8 60.0 0.86 1.23 0.84
640 48.9 56.8 39.9 58.8 0.86 1.23 0.83
940 45.4 54.0 38.1 56.2 0.84 1.19 0.81
1340 40.0 49.0 34.9 51.5 0.82 1.15 0.78
1840 32.9 39.9 29.9 44 .3 0.82 1.10 0.74
2440 24.2 28.7 23.2 34.6 0.84 1.04 0.70
3140 16.6 18.9 16.8 23.9 0.88 0.99 0.69
B 0.85 1.13 0.77
Hzk: 0.02 0.09 0.06

AgA Lipped-C-SSC275-180%x50%x20-1.8mm
FE8F&=4ol | Preshen | Prwu Ppsy | Prpsia | Prgsr | Presir | Preswn
(mm) (kN) (kN) (kN) (kN) Py Ppsu Prpsia
440 114 126 96.7 128 0.90 1.18 0.89
040 106 122 94.1 124 0.87 1.13 0.85
940 96.2 112 88.6 116 0.86 1.09 0.83
1340 84.6 96.6 78.9 102 0.88 1.07 0.83
1840 64.0 74.5 04.4 82.1 0.86 0.99 0.78
2440 43.1 49.5 46.5 57.6 0.87 0.93 0.75
3140 35.2 32.7 33.1 35.3 1.08 1.06 1.00
AT 0.90 1.06 0.85
|z 0.08 0.08 0.08



H# 6.3 sHAMZdo(dea siMZE) o MAZEME AW (SSC275-C)

A A C-SSC275-183x40x40-1.2mm
frazt=4dol | Prgsken | Prwu Ppsur Prpsia | Prgsw Prg shen Prg spen
(mm) (kN) (kN) (kN) (kN) Py Ppsu Prpsu
440 39.5 31.7 32.3 21.7 1.25 1.22 1.82
640 35.0 30.0 30.5 21.1 1.17 1.15 1.66
940 32.9 26.5 26.7 20.0 1.24 1.23 1.65
1340 24.6 20.7 20.7 17.9 1.19 1.19 1.37
1840 15.8 14.2 13.9 14.8 1.11 1.14 1.07
2440 9.70 9.65 9.60 10.9 1.01 1.01 0.89
3140 6.65 6.50 6.82 6.93 1.02 0.98 0.96
H: 1.14 1.13 1.35
Hx: 0.10 0.10 0.38

A A C-SSC275-184x40x40-1.8mm
FE8F&=4ol | Preshen | Prwu Ppsy | Prpsia | Prgsr | Presir | Preswn
(mm) (kN) (kN) (kN) (kN) Py Ppsu Prpsia
440 86.5 78.3 76.4 71.1 1.10 1.13 1.22
040 79.3 72.5 70.7 67.1 1.09 1.12 1.18
940 66.9 01.2 59.5 59.1 1.09 1.12 1.13
1340 45.1 43.7 42.6 46.3 1.03 1.06 0.97
1840 27.7 27.2 27.9 30.3 1.02 0.99 0.91
2440 16.6 17.3 17.3 17.3 0.96 0.96 0.96
3140 10.4 10.4 10.4 10.4 1.00 1.00 1.00
Hd: 1.04 1.06 1.05
|2 0.06 0.07 0.12



# 6.4 sHMZoH(HRA M

o) o A

AL L

ZoH| W (SPFH590)

AAA Lipped-C-SPFH590-180x50%20-1.8mm

Fas=Zol | Praswen | Prwu Ppsur Prpsis | Prgga Prg sian Prg speu
(mm) (kN) (kN) (kN) (kN) Py Ppsu Prpsu
440 146 153 119 174 0.95 1.23 0.84
640 134 148 114 167 0.91 1.18 0.80
790 127 148 109 159 0.86 1.17 0.80
940 119 142 104 151 0.84 1.14 0.79
1340 93.8 111 86.0 125 0.85 1.09 0.75
1840 64.7 72.4 61.8 89.6 0.79 1.05 0.72
2440 41.2 45.5 42.7 53.7 0.91 0.96 0.87
3140 32.3 30.0 30.5 32.4 1.08 1.06 1.00
o 0.91 1.11 0.81

Hzk: 0.08 0.08 0.08

A A C-SPFH590-184%x40%x40-1.8mm

FrE=Hol | Prgshen | Prwum Ppsu | Prpsi4 | Presiar | Presr | Presa
(mm) (kN) (kN) (kN) (kN) Py Ppsu Prpsia
440 109 93.4 91.8 67.8 1.17 1.19 1.61
640 95.5 82.6 80.9 63.9 1.16 1.18 1.49
790 81.8 73.1 71.4 60.2 1.12 1.15 1.36
940 68.4 62.9 61.3 56.0 1.09 1.12 1.22
1340 41.6 40.2 39.1 43.4 1.03 1.06 0.96
1840 25.4 25.0 25.6 27.9 1.02 0.99 0.91
2440 15.3 15.9 15.9 15.9 0.96 0.96 0.96
3140 9.53 9.58 9.58 9.58 0.99 0.99 0.99
H: 1.07 1.08 1.19

H=: 0.08 0.09 0.27
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Abstract

Since the cold forming steel compression member formed by processing a t
hin plate is mixed with local buckling or distortion buckling along with the e

ntire buckling, a close stability review is required.

In this paper, we tried to confirm whether the domestic thin-plate cold—for
med steel material is suitable for the recently revised cold-molded steel desig
n standards and whether the performance is satisfied as a compression memb
er. General steel with a nominal yield strength of 275 MPa and high-strength
steel with a yield strength of 420 MPa were selected to produce compression
materials through cold-forming, and a central compression test was performed
to confirm buckling behavior according to column slenderness ratio and cross
-sectional shape. In addition, in order to numerically evaluate the buckling str
ength according to various column detail equipment that was not implemented
in the experimental setup, a finite element analysis model was constructed to
derive the buckling strength. In addition, for the analysis of the members, a
modified analysis model that shortened the analysis time was constructed and
the suitability was confirmed by comparing it with the previous analysis resu
Its, and through this, the buckling strength of members with an additional eff
ective buckling length was derived. Through the experimental and FEA result
s, the applications presented in the design criteria for KDS 41 30 30 were rev
iewed. The strength calculated by the effective width method(EWM) and the
direct strength method(DSM) showed somewhat more conservative results tha
n the central compression experimental strength, but it was found to be relati
vely well matched when compared with the strength of various column detail
equipment calculated based on the FEA. The nominal compressive strength c
alculated by the steel structural design code(KDS 14 31 10), which is the des
1gn standard for hot-rolled steel, showed a very large deviation compared to t
he central compression test and FEA results, indicating that the prediction of

the buckling strength of cold—-formed steel was inaccurate.

Based on experimental and analytical results, the suitability of applying the

compression material provisions of the recently revised design standards for c



old—formed steel(KDS 41 30 30) was confirmed, and it was concluded that it

was inappropriate to apply the design standards for hot forming steel.
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