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Carbon Steel (SS275) Welded Connection
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Abstract - This paper investigated ultimate behaviors such as ultimate strength and weld metal fracture mechanism of austenitic
stainless steel (STS304) and carbon steel (SS275) welded connections with TIG (tungsten inert gas) welding through test results.
Main variables of specimens are weld length and welding direction against loading. Fractures of specimens were classified into
tensile fracture and shear fracture in weld metal. Material properties of base metal and weld metal satisfied the minimum require-
ment of Korean Standard (KS). Strengths of TFW series specimens with transverse fillet weld got larger than those of LFW series
specimens with longitudinal fillet weld. It is known that current design specifications such as ASCE, KDS and AISC did not
provide accurate strength prediction for the dissimilar steel welded connections with weld metal fracture.

Keywords - Austenitic stainless steel, Carbon steel, Dissimilar steel welded connection, Weld length, Welding direction, Design

specification
LAE

AHRIF AT 955 Ao ARl o= A5=9] 9
SAERE opy 2t o) ui A Qlo] 9710 ks H U
7229 23 34 E= FRIA AREA Y A4S
530 9Iek. T, ) A5 S T AAVIEKDS 41 31
00y oA 2B Rle) 7o) 728 AR o] A
crom], Bl T34 Zo] vAslel QA et A, &
7% 5F5](KSSC)of| A v+ EE5HS](American Society
of Civil Engineers, ASCE) W7 & AH|QIZ AT A 7&
= A2, FWAAAL AHRIG AR A 24 5442 HHdeH Y

Note.-Discussion open until October 31, 2021. This manuscript
for this paper was submitted for review and possible publication
on February 23, 2021; revised March 08, 2021; approved on
March 11, 2021.

Copyright © 2021 by Korean Society of Steel Construction
“Corresponding author.

Tel. +82-42-821-1121 Fax. +82-42-821-1590

E-mail. tskim@hanbat.ac.kr

38,

R 2R AT F2EA ARS 20209 9] &35}
oH, o M & U4 AE QI AT R 5T
B GEFE=T7HE FA Y F2ASS RIS 2H
27 FRAAVIES AE 2 87F A ofof] wEh =
ARl 23 28| A A8t d=5FA, EEAY
29l 8RR B3t A7t g 3 et

SH AR St WA B iR o= 23 BA
H HZE F2 FARA Y] 235710 oA Als Al F8
TEFAZ AR EE g FAE o stal 2B
ool &3go] 2= A5 2H IS AT ©ATTe] o]
&S &sor dt. 2E A 2T S-S &4
% £H B A0 SHEE(E T 14 W(m K)ol &
QA= E(HA 46 W/(m-K)Q] eF 1/3)KH T} oF 1/3 =
ABAAR(BZE)7 T HETE oF 154
| FadET EEeiA 8 Al FEEEA8T
Hyone e RAIZ AREE 2H A

o ox

0.

o

N
O
1o

[®]
o)
oo
o)

S

N
oo

14

o

o
S
%

o 8 @4 rfr: Bl oy
o]
N
5 ¢

>~
b
ol
[¢)

|2t

T2 = A3 AR TS A A712) 20219 44 99


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2021.33.2.099&domain=http://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

QAHUO|EA AP A

I AEE TR AAVEKDS) 3} 0] 7728
(American Institute of Steel Construction, AISC)!*19] g4
7 F2AA 7|2 8Tk oL} Bl SHE B8l ASCE)' 2]
QL)% WAL SRR 2 AV A HRste
BARe] Sy ol 8 A (B A R4S Y
£ jsto] APgajol sieka ek ok T, 7
sopollA] AHglel A7t havke] AR et 7
2P 7 1o] Bk 177} 2] S ElA] 9 Aol

o] QoAb 2912127 % 714 ol AFg e 2.2
HUo| EA AH| QA AZH(STS304) T} §-A70] 128
AT (SS275)E thAto 2 B -ukgku 8- 4 Zlo] & HS

2 5jo] 2 R4R B} T W 8 A
A AL Y] BEAFABE S okn 3
U] ol 2 B FER 0| HRYES ¥l
BARIT ER, 2621247 o
qane) Frorade Fals
4ol o) AEE AFBH 0= Gk

o T
g&

i

X,

N o
N
>,

1o

A

oo

2. $RAEE A A=EAA

QAEUO|EA AH|QIF AT}
EllE| A% e 02 SR SR S e ot
ST E AR A Aol v wely] Y8 dd) uj=E
B35}3] 9] W7k E AE|Q1E A%} 712(0]5F ASCE2002)
=) A2 A1l KD82019)“] El UliLZH}_
5}3] A A 71Z(0]5F AISC2016)°19] G248 3 A1S

Tl =it

_/1\_74-94 ]}_7 }.Q/\

2.1 A2 E R3] 7]ZE(ASCE2002)!'

05 E5518] 9] W7Hd g A QI A7) 71(ASCE2002)
A= -G AV S = (P)E AP SH=H Qlo]
SR8 (&0 st B ) sk A
SH(&HA0l st gzho s PR o, E
o 2H- gAYl s Se) mAjmaa S M 2

Exyujcto g B 2slo] 4 S ARSI thaL 1 A
(8247} T A9 A BRI

(1) 3R 21384 (for transverse fillet weld): 241
o] St A2l A9 BHAEH T L)
FY5)T the ] 0 7 7He 2 ARsi)

100 $H=7d7-2018] =g AI33E A2 2 (Ed A1712) 20219 44

“F(STS304)3} £h473(88275) B 42 H e

P, =al,F,, (D

(2) 3524 (for longitudinal fillet weld) |8 Ao]
0 B3R A ARSI A
upeho] TSIl thE4 o = =g ARttt

Oll

l"

= 0.75al,,F, @)

ev— uw

74, e R0 FEEEA(=0.707s), L=
A Qg FRLON(=1,-29), L= SR AR
Z0(= 1, - 25), Furls 8787 AATE, 5= W3l
A 27), 19} 1 27 S A 2 s
A4)2] Zololct.

OFO op lﬂol' P &

2.2 F(KDS2019)" E u]Z7FF 238} 71Z(AISC2016)"

A7) 2R ] S 372 A7) KDS20199}
78] A7) AISC2016041 84 5.9] 417
Jeg nAle] SAE SRS AN
AE A P02 SN U 0] Aol 81
J31o) mAjstEro] ofd 83E4 vkt e go
A2 Ee 4 ()3 20| SRASHFET)Y favd
A4 S BHY (S FT S BREYR
of G (P2 YKL ek

Ngﬁ:‘.o\l

1

P, = A,,F, 3)

we~ nw

o714, A ERANS] TR HA) = al,, Fu(&8A 387

E) =0. 6Fuw, a(FHESF7) =075, l(Fra-88 40N =1-2s,
A7), Fuw 88 W=, 1 8320l

*é 'D;'l SRR ST S =R )

9} 5121 ﬂm—ag: a7 7}1:,_(0 %J—JJFI;,_}%E) Ao A 84

QAHUO|EA AHQIE]AZKSTS304) 7} EbA71 A
B2 AR (S8275) 1 BuhS HH T o] 1l A
HAG7} AKX 87g0] o2& AHRIZ AZE 7|50 2 of

of 28|Rle A7) 8802 GHske A4 A AAIE 2744



87119] ‘é SHRER AAAE A A2 st Table 1
o= AT, F Ao BA SAHFAt), SH-EHL7]
(sn) R &HAY -0l b)E HErHH [ 5H5-22t
H]-OC}.Q_PS71O] L= o]_B_H"I-oJ:.Q_}j71o] lh‘ T Al %—] ]_4 Xﬂ
A -&3d4olo|tt. Fig. 13} o] AsHo] s AHt28
UA3A 882759 ZAHFA 10 mm FH2| FYHF FZ
QLAE|UO|EA AH|QIZ AT STS304 3477 6 mm FE
FAE 3 -EHZ7] 3mmE RS 882 &
ol 2 AEIUHAS 7102 SHES LAH Y
o|EA AH| AT A7F-8-21 KA T308(KS Y308)! 0 & A
Aottt &89 0 2 GTAW(gas tungsten arc welding)
Z20]| gl Ag| Q1Y AT S o ARR E = TIG(tungsten inert
o) 81 S H8TIT], S YTHL] TR Fig. 29} 2
o] s}zof thgt % HA o K Eks A2 84 TFW, 5t
S 84 LFW)T 854 °](40 mme} 80 mm)o|Tt.

Table 1. List and geometry of specimens

Nominal thickness
of base metal lwelill Total
1, Fillet (engt) 1weldh
i mm engt
Specimen (mm) S;ZG l z‘i
n =
Stainless | Carbon (mm) 2+ 1)
steel steel L | b (mm)
STS304 | SS275
CATFW40-1
CCATEWANA | 40 | - 80
CATFW40-2
CATFW&0-1
"CATFW80-2 | 80| - | 160
CATFWR&0-2
—1 6.0 10.0 3.0
CALFW40-1 % 0
CALFW40-2 -
CALFW80-1 ol 320
CALFW80-2
10
!
80 g
e
U, 1
ER &
SS275

Fig. 1. Geometry of specimen for CATFW80 (Unit : mm)
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(a) CATFW series (b) CALFW series

Fig. 2. Specimen series according to the welding
direction for loading

Table 19] AFAH = ‘CATFW40-1"2} ‘CALFWS80-2
of| A A HA BEA} C’=EkAT (carbon steel) S, T A ‘A’
= AH|QlE]| A7 (austenitic stainless steel)2, Al| HA] ‘TFW’
O} LFW'E 72k 88 Ao] BRIt 221l - H(trans-
verse fillet weld)2} -8 40] sh5H1gFt H )2l 7H-(lon-
gitudinal fillet weld)S UEFY = <S4} 40’3} ‘80’2 8424
O|F, mHA|to 2 ‘I'X} 2= AA| e s Yehdt

3R A2 2,000kNF] FHESAI A 71(UH-200A) 5 At
8310 IRPAT S AT AR Sl
FAEAE 5745171 A8 Al7] FHol| 7 719 HAA
(LVDT)E AR5, W5-A 3 7] (UH-200A) 9] A5-A|0]&
915 Winsoft T2 1219] BISIIo]HE O 2 B 0.5 mm
A EER, 5 °1T°ﬂb 2} 1.0 mmo] $EE -6]%—1:1%(}
HAE S7HI7IAA A A7 St of o] &

8] Aste AE7H) 7R ekt

328 ABAH

QAEUO|EA AH|QIZAZH(STS304)1} T2l &
28 AAZGAH(SS275)2] 71A1A S oetelr] ¢
5to] KS B 08011"*0]] whe} Fig. 12] F+- FZo] HA|gt
STS3049] FAFA 6 mm Hoa} A5k Ywkol SS2759]
SAFA 10 mm Fyto]] s QUGAIFHES 217 3704 A
Zhstoit. A= QPGAY 23 dojdl SY=-HPE 4
3 A5 A EAJZ Table 20 F2sotct FELE=02%
offset ®W'Hoj| 2J5f] 4H5I3 Tt QL AH|Uo|EA AR
AZH(STS304)9] Bt FEIFE(F,)= 294.84 MPa, Q147
T(F,)= 712.84 MPa, BHA|IZ(E)= 152.32 GPa, &4
(Fy/F,)=41.35 %, AAIE(EL) S 56.48 %= UEFTh BtA
7} $82759] Wt FEIE(F,) = 310.99 MPa, QA7 E(F,)
L-480.36 MPa, BHIAIG(E)= 191.71 GPa, FFEH|(F,/F)=

Sy zeke] =0 A33E AR (EA A|1715) 202149 49 101



QAHUo|EA AH|QIZATHSTS304)T BbA7HSS275) &
64.72 %2 L), & 7% m e KS!9MI00) 54 273
(&I AT Aol T8l 212} 205 MPax} 275 MPa)
9 (A H A 273 gAa7do] i sf| 2+ 520 MPa
3}410 MPa) 7] &S THESHI T QAH U] EA AH|QIE

ELRCELRE

Table 4°] 2|5t et Bt FEZE(Fyw)= 296.49 MPa,
QN7 & (F )= 869.17 MPa, BHJAIS(E)= 178.86 GPa,
FEH|(Fy/Fuw)e=34.06 %, AAIE(EL)2 35.94 % 2 UEL
it} AEIIE A7 BAQI STS3049] A2 EA T} H]Iﬂﬁ]—

273 Aol o) PR Ao PRl Wy A7
S0} AARE 1A ekt

A}, It A= = A U L FEL ==
Ag o RHEH|Qf AAE-2 A e T -8 Al /\Eﬂ°l
Y27} 483 AHRIY AT BA SR ofU 2t ek AT B
R 885 o] 2aE0] A= o] d4lEgo] Wobsth @
AHUo| EA| AN AT TIG 8-735(Y308)2] =0
gt KS D 702612 H 2] =]o] 5 A= mEota g5
E(T308)°]l tht KS D 70147"0)l A= 823<:0] %A Q1
AL E 550 MPa= A AAES 35 %= 7735kl AT
Q0] ARl Harto] AR 885 o] -G2a<ol gty
RAT BE 2B A A7} -8 2F42] A 5/ E(Table 4)
2 KS D 7026 7|12S w2519l 11 eka7} T Ag|ola| Azt
9] o] F4F A B2 EE AAR == AR AHQL
Y27} 8489 KS B E A8 7Feote] et AbsEnh

33 8RF& ARAA

QAHUO|EA AFIIH AT 848 YI08E oS4
= TIG &A% 824588 7144 4= oefst
7] )3} KS B 0821[‘°](ASTM E8/E8M!?*)o]| u}2} Table 32]
BAYH AR 2 7]-r—__§ Fig. 33} Zo| 8274 Q]
GAIH 3715 H| =(bead) T2l A folo] A7tg o2
ATt AR HY 304-W-1"0]14] 304’ = LAHUO|E

A AEIRIYATTE, W8S (weld) S, THA|T o=
T2 AEH FISE e AR S 38 Ao

Table 2. Coupon test results for STS304 and SS275 base metals

Actual Young’s 0.2 % offset Tensile Yield El .
. g : ongation
thickness modulus yield stress strength ratio
Coupon EL
fe E F, F. Fy/F, )
(mm) (GPa) (MPa) (MPa) YR (%) °

STS304-1 5.94 151.29 282.62 706.85 39.98 56.36
STS304-2 5.92 157.15 301.82 717.33 42.08 55.48
STS304-3 5.90 148.51 300.07 714.36 42.01 57.60

Average 5.92 152.32 294.84 712.84 41.35 56.48

SS275-1 9.78 216.09 303.14 470.89 64.38 29.62

SS275-2 9.77 172.55 328.89 497.48 66.11 34.16

SS275-3 9.77 186.48 300.95 472.71 63.66 35.86

Average 9.77 191.71 310.99 480.36 64.72 33.21

Table 3. Geometric information for weld metal (KS D 0821 - .
and ASTM E8-E8M-09)
® %
Coupon and dimension (mm)
Notation B G B
304-W

Gage diameter, D 2.5(*0.1)

Gage length, G 12.5(=0.1)
Section parallel, P 20
Radius of fillet, R 2

Grip length, B 30 (b) Weld metal cut tensile coupon

Grip width, W 5 Fig. 3. All weld metal test specimen and cut tensile coupon
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Table 4. Coupon test results for STS304 weld metal

S - e

Measured Young’s 0.2 % offset Tensile Yield Elongation
diameter modulus yield stress strength ratio &
Coupon EL
D E yw Fow wa/Fuw (o/)
(mm) (GPa) (MPa) (MPa) YR (%) .
304-W-1 2.55 170.93 248.24 743.51 33.39 38.18
304-W-2 2.55 189.89 298.53 932.41 32.02 36.12
304-W-3 2.54 175.77 342.70 931.59 36.79 33.53
Average 2.55 178.86 296.49 869.17 34.06 35.94
=] H -
1. 839 Ag A

Bojsick AR Lol 55 R T Y
FA|HOA J&‘—l‘_ AR =

Upefsick Sg 400 sHRR
AR Z & g2 g4 1 0] o1%] H}‘ﬂ'(tensﬂe fracture, Fig. 5(a)-
Fig. 5(b) Zx)0], &3 4lo] o5 3kt B3P A CALFW A
g2 82F45R 0] Hddulch(shear fracture, Fig. 5(c)
Fig. 5(d) R2)0] YEIAT). Fig. 4] 5159 FH o
8] CATEW A|2] 29} CALFW Al2|20] 48Rl 242t §
a0 Qg et} Hekstero] ofs vielo] FAaA A
-gl_HL_ Ao o o‘l-/\ o‘IT;‘I_

500

N
=3
IS

Load (kN)
W
S

\
\
\,

200 — CALFW 40-1 H
\ ..... CALFW 40-2
100 = CATFW 40-1 ||
— .- CATFW 40-2
| I
0 5 10 15 " - |
Displacement (mm)
(a) CA40 series
| @CAOsers |
e 1
. e “
400 e :
=300 g4 .. \
2 . ‘
3 ’ T.
200 . f \| — cALFW 80-1 ||
e
100 / - CATFW 80-1 |/
/ — .- CATFW 80-2
o ket ‘
0 5 10 15 " - |
Displacement (mm)
(b) CAB0 series

Fig. 4. Load-displacement curves of welded specimens

(d) CALFW80-2

Fig. 5. Fracture shape of specimen in each series

(¢) CALFW40-1

LR ELEERE

A FURANA AAWHS vl wst] s A
o A 2HFH Fig. 69 AT
A &g dolet YREH AV E 545Uk
Table 501 g 2]stt. BHEH A7 = 5L 8847800
27l4=0l| A 243} ko] WEZEO = 5F9lt}h. CALFW Alg]
APA A 78385 olE FHl oA Lzt L, R
of| thol Al La®} Ls, CATFW A|2] 2 A A|of] thsfA] 5755
BHol= Ly L BASHITE 87 )= 51 52, B
o+ &I E s B FEEFAE 01,2 E F 5T

—

LZaLS

8 LFW

L,L §s

a

8 TFW LyLg S

Fig. 6. Symbol of weld length and weld size
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QAHUO|EA AP A

Table 69 A2} Lo HHHH(P..), 2 AAA
| FREFA(am) o= 8okt ST R &
Zo]of| mhE FJduf =& vl wsh] 9l sd2 19 854
o|9}-&F7| 2 AW S HAsHt 2F A9 A
E -8R 2719 Bt (s,)0l 0.7072 53t Q1 Ft-Fra s
FA(aim) SOl A A CATFW40-19] 413} Table 194 54
Ao E 7122 APIT B AT () E AW
(Pue)oll 55107 HA W (Pren)= AESHIAL 7107 TRt
B (Puem o= EASIA T & L-8 7ol Hish 8442
ofof] k& WH| & 95 54-8H20]7F 80 mmel AH
A9 B ES 338582017 40 mm?l AHA| 9|
B o2 e SR S 4olof wE Bt
W B](Puemai: 30y Puemati: 40) S “J 2 SFATE.

CATFW A|2] 22} CALFW A2 29| B ] = 212}

Table 5. Measured weld length and weld size

“F(STS304)3} £h473(88275) B 42 H e

227,1.730.2 Vel T B 2.000.2 85707} 28 =
Pl wheh e s S AT NI R Z7HR TS Bk
Table 69] AHATOIA L 4= 0] CATFWS0-1 AEA
O] 2o] CATFWS80-2E Tt A2 0 & =9k CALFW
40-2 9] U2fo] CALFWA0- 1126t )7 uf o] o]
of wh2 H el Hlo] glo] Kol 7 HkAbat 202 ek,
Table 72 5L-&740)& 7|&£0 2 QX utts CATFW

Alg)ze] Hepfeol gt ATEhE CALFW Al2]2]
Hejf e S Yol Bt 06602 ehgtth g
(85275) B34 TheH S A2 AT 7| £ AT A
QUAmherf o] chat Hekuteh ] 0455 Uehgtei,
9 o] EA AE|9le|Az SR FTE AR oA o
Ao] A8 b A9 ug ezt of st St
0.62¢} 0= YERTh AP HA 7| 28 A= A7 ASCE

Measured front weld length Total Measured weld size MﬁasurelclI. al‘(’Ielrage
: (mm) weld length (mm) throat thickness
Specimen L ain=0.707s,,
L 1 L2 L3 L4 L5 Le (mm) S1 S2 Sm (mm)
CATFW40-1 41.10 42.50 83.60 7.56 | 6.73 | 7.15 5.05
CATFW40-2 41.10 45.15 86.25 6.88 | 6.12 | 6.50 4.59
CATFWS0-1 ) 83.05 ) 8520 | 16825 | 741 | 582 | 6.6l 4.68
CATFW30-2 84.20 83.28 167.48 7.84 | 582 | 6.83 4.83
CALFW40-1 | 43.30 | 40.25 42.25 | 43.10 168.90 6.98 | 583 | 640 4.53
CALFW40-2 | 42.40 | 43.20 41.74 | 40.06 167.40 5.60 | 476 | 5.18 3.66
CALFWS80-1 | 80.62 | 83.75 80.78 | 79.53 324.68 6.68 | 594 | 631 4.46
CALFW80-2 | 79.95 | 82.52 83.27 | 81.25 326.99 722 | 589 | 6.55 4.63
Table 6. Test results and strength ratio
Test ultimate strength | Average throat thickness | Modification factor | Mean strength .
. Strength ratio
Specimen Py Aim a Puema P P
(kN) (mm) alm(CATFW40—l)/alm (kN) uem,a(l:80) £ uem,a(l:40)
CATFW40-1 207.52 5.05 0.96
197.93
CATFW40-2 193.30 4.59 1.02 597
CATFWS0-1 491.25 4.68 1.03 '
449.34
CATFW&0-2 393.84 4.83 1.00
CALFW40-1 282.67 4.53 1.06
294.66
CALFW40-2 220.19 3.66 1.32 73
CALFW80-1 468.13 4.46 1.12 '
510.62
CALFW80-2 467.26 4.63 1.07
Average 2.00

104 7072018 =g AI33E A2 2 (Ed A1712) 20219 4€



S - e
Table 7. Strength ratio according to weld direction
Equation of weld length for strength ratio . Average
according to weld direction EEenztba. strength ratio
CALFW40/(CATFW40%*2) 0.74 0.6
CALFWB80/(CATFW80*2) 0.57 .
Table 8. Strength comparison of test results and design predictions
Design strength .
Test ultimate strength P, Strength ratio
Specimen P (kN) (Pn/Pue)
(kN)
ASCE KDS/AISC ASCE KDS/AISC
CATFW40-1 207.52 259.06 155.43 1.25 0.75
CATFW40-2 193.30 257.94 154.76 1.33 0.80
CATFW80-1 491.25 617.94 370.76 1.26 0.75
CATFW80-2 393.84 630.50 378.30 1.60 0.96
CALFW40-1 282.67 372.31 297.85 1.32 1.05
CALFW40-2 220.19 32242 257.94 1.46 1.17
CALFW&0-1 468.13 854.85 683.88 1.83 1.46
CALFW&0-2 467.26 889.32 711.45 1.90 1.52
Average 1.49 1.06
7129] 3%, 4] (1)-2)°14 88240 Ambd o of  2REE70E AAE A KDS2019/AISC2016 7132 EAU5H]
o AUTERIE 07591 O 4 olch el Bz 874191 Yk glo] 8340l AR 0.6,
7 SHIFN A FANS B 71RO S AANL At

124191 AISC/KDSO| A= 3
(&, HFHl= 1.002.= 7851 ot

>

5. AANE T AR vl

2480 &ttt Wit E LEI1E A A7 ASCE
200209} A7IIA w7 HA71FEQ1 KDS2019"19}

AISC2016!"%10 & Table 59] A= &4 Ao} PH A =T
Alaemys A&7 AR AW (P A9 2
(P.)S B 5}0] Table 8] LFERTE 2,183} 4. 280 A A
e =R} o] ASCE2002 7120l A 1 mheh2 -8-54A) <
BAER Fus, Aeubthol| A= Ae3 =21 0.75F .5 4]
851t} 8-S oA A2E S5 EEA9 8- ol
A g5to] 7IEH g & ALtstT S-A B E(Fu)=
Table 40f|A4] TH2 5= A|FHo v]5f =7} W2 304-W-1
A A A A A ATE A 2fotal Botah= 285ttt 2.2
o Ali= CATFWS} CALFW A3 Ao thgt B84 72 &

AN (Pl et EAZ W E (P2 2T
H|(P,,/Pue)i= ASCE 7]20] &JsfiAl= 1.25 - 1.909] H3(F
I 1.49)Z, AISC/KDS 7]5=0]| 23] 0.75 - 1.529] B-3%(H
1.06)E e 2t |23, ASCE 7|2 A ¥
Aol el T E 7RI AISC/KDS 7|12 Q14 ek
CATFW A[Z|= A A0 HisiA= 471, Aduidd
CALFW A|&| 2 A A of| tjsi A= CALFW40-1& lﬂé
A= Tk AE= HAT ASCE 7]&o A= 1%
o] His] Aot =S =A Aﬂi%ﬂo}ﬁfﬁl
ol 4.2 A AFT v} o] A AT A= ATt
chfi=lof gt Aetabehiizl o] v]7}0.64 %=t 710l A
= 0752 =] Lol iAo 7| g =7t
=7 ¥71=|9iTh AISC/KDS 7]&0 A% A A 1A =
7HARWE S Hagrstiet Olb A Ao A A%
W7 G e H o o] = Bt 2.2 9
4] ()ALt o] FAFER A W*E 2-8517] fizel
Ao = woEt

_.diﬂrlﬁér

Sy zeke] =B A33E AR (EA A 1715) 20219 42 105



QAHUO|EA AH|QIE| AZH(STS304)0 e1473(8S275) -G E2-9] v

6.2 &

Q AE[ o] EA AE|Q1E] AZH(STS304) TE7] 6 mm
T e A3l YR8 A7 AN (SS275) WAl 10mm
BO] 0|F4FE S AH U EA AHRIFAY 8-S
ARG TIG &5 0 2 A (B82S 7 e a5
AR E ARt AT S UGS s o2k 2
2 AES A9k

(1) EARISTS3042] A 2/ d At L AE[ L] EA AH|

AL 8802 g3gsto] JH 82349
N2/ AE vt A}, 8- Do) ofgt GA 2 At
2 AL E A= =0 FELE=F
1AL FEH] 9 A41E-2 A UE T o 2
A7t $82759h vl w et o) FEA == FAlSHL,
AT L8] =942 FEH = & A= gt
ta7dol ¥]s) 47 % Rtk & A 4 82
L= KSO H A7 &S B Sk AHQL
273 83380l ool BH &S A=A A4
o] T & 35 gAY} BA 7 A E 881 EY
ol sl AH| 12 A% BAfet w9 A AlEo]
o] Zpo]7} HAY 5Tt
(2) oFErRrol thgh-88 49 v ] of what -8 7 (82t
SEF)OIA CATFW Al2| 2 A@ Aol A= 7wt
o], CALFW Al 2|2 A Ao A= Atuicto] &
Aotact. 5L &gkl tisl 8 dol7t 2u) 5
7¥otolS Wi B AW T Bt 28 STkt
Y-8 dolet 8HAVNE 7IECE S
ot 839419 v ] of w2 Feiui g2 bk
CATFW A2 2 A A7} HetubchE CALFW A2
Z AP A Bt Bt 34 % =A YeRgTh
(3) ZHIRJAHAT HA 7151 ASCES}F ehAT) HA 71
Q1 KDS/AISCO] @7|4]of 93t 8 (&&=
&5 AW I AR WS vt At ASCE
7152 CATFWSF CALFW Al2] 2 HEH o =2
Bt 49 % I B 7FsE L, KDS/AISCT |52 &4
A9] spgrladof mhE e alo|E FESHA] ke
A2 QT E CATFW A2 2 ARA| 2 S
kA7 etk ATuickE CALFW Al2] = A A
of o= a0 2 g7kt

S

N.E.II%L%[‘EQ

Q.

38

106 $H=7d7-2018] =g AI33d A2 2 (Ed A1712) 20219 44

49 Vgsiehyea Agnkg o] Mol7t gong §
A1 55 Feol ket el Al TRk Ao
BN SBRE T 057357 Bl

AREAS NG AANS AL 39T o7t Sick £,
81 0] 2515 s 9o that QA ESL 2T,

ZF31 523 (References)

[1] Ministry of Land, Infrastructure and Transport (2019)
Steel Structures Design Standard for Building Structure
(KDS 41 31 00: 2019), Korea (in Korean).

[2] KSSC (2020) Design of Cold-Formed Stainless Steel
Structures, Goomiseoguan (in Korean).

[3] Kim, S.S., Kim, J.W., and Kim, T.S. (2019) An Experi-
mental Study on the Buckling Behaviors of Stainless
Steel Tubular Columns Under Concentric Axial Com-
pression, Journal of Korean Society of Steel Con-
struction, KSSC, Vol.31, No.4, pp.273-282 (in Korean).

[4] Kim, S.S., Kim, J.Y., and Kim, T.S. (2020) Finite
Element Analysis on Buckling Strength of Stainless
Steel Circular Hollow Section Columns Under Con-
centric Axial Compression, International Journal of
Steel Structures, KSSC, 20, pp.1831-1848.

[5] Jang, H.J., and Yang, Y.S. (2004) A Study on the
Buckling Strength of Centrally Compressed Stainless
Steel Tubular Columns, Journal of Korean Society of
Steel Construction, KSSC, Vol.17, No.2, pp.207-216
(in Korean).

[6] Kim, T.S., and Kim, M.S. (2013) An Experimental
Study on Structural Behaviors of Double Shear Bolted
Connections Fabricated with Ferritic Stainless Steel
(STS430), Journal of Korean Society of Steel Con-
struction, KSSC, Vol.25, No.5, pp.463-474 (in Korean).

[7] Kim, T.-S. (2013) Ultimate Strength of Fillet-Welded
Connection in Thin-Walled Austenitic Stainless Steel,
Journal of the Architectural Institute of Korea — Struc-
ture & Construction, AIK, Vol.29, No.9, pp.31-38 (in
Korean).

[8] Kim, T.S. (2016) An Experimental Study on Block
Shear Fracture of Base Metal in Ferritic Stainless Steel
Welded Connection, Journal of Korean Society of
Steel Construction, KSSC, Vol.28, No.5, pp.303-312 (in
Korean).

[9] Lee, H.C., Hwang, B.K., and Kim, T.S. (2017) Ultimate



Strength of Austenitic Stainless Steel Fillet-Welded
Connections with Weld Metal Fracture, Thin-Walled
Structures, Elsevier, Vol.116, pp.145-153.

[10] Kim, T.S., and Kang H.S. (2020) An Experimental
Study on Ultimate Strength of Carbon Steel Welded
Connection with Weld Metal Block Shear Fracture,
Journal of Korean Society of Steel Construction,
KSSC, Vol.32, No.4, pp.225-234 (in Korean).

[11] Kim, T.S., Hwang, B.K., and Lim, Y.C. (2019) Devel-
opment on Ultimate Strength Equation of Ferritic
Stainless Steel (STS430) Two-Bolted Connection, Ad-
vances in Structural Engineering, Sage, Vol.23, No.6,
pp.1209-1223.

[12] Kim, G.Y., Kim, T.S., Hwang, B.K., and Kim, J.S.
(2020) Ultimate Strength of Lean Duplex Stainless
Steel Single-Shear Bolted Connections with Four Bolts,
Thin-Walled Structures, Elsevier, Vol.155, 106950.

[13] American Institute of Steel Construction (2016) Speci-
fication for Structural Steel Buildings (ANSI/AISC 360-
16), USA.

[14] American Society of Civil Engineers (2002) Specifi-
cation for the Design of Cold-Formed Stainless Steel

i)

- e

Structural Members (SEI/ASCE-8-02), USA.

[15] Korean Agency for Technology and Standards (2020)
Hot Rolled Stainless Steel Plates, Sheets and Strip (KS
D 3705: 2020), Korea (in Korean).

[16] Korean Agency for Technology and Standards (2018)
Rolled Steels for General Structure (KS D 3503: 2018),
Korea (in Korean).

[17] Korean Agency for Technology and Standards (2010)
Stainless Steel Welding Rods and Wires (KS D 7026:
2010), Korea (in Korean).

[18] Korean Agency for Technology and Standards (2007)
Test Pieces for Tensile Test for Metallic Materials (KS
B 0801: 2007), Korea (in Korean).

[19] Korean Agency for Technology and Standards (2007)
Methods of Tension and Impact Tests for Deposited
Metal (KS B 0821: 2007), Korea (in Korean).

[20] American Society for Testing and Materials (2015)
Standard Test Method for Tension Testing of Metallic
Materials (ASTM E8/E8M-15a), USA.

[21] Korean Agency for Technology and Standards (2008)
Stainless Steel Covered Electrodes (KS D 7014: 2008),
Korea (in Korean).

2 o o] ATONE A ATE o) QAH ol EA AE|QI AZ(STSI04)0 Lo T8 742 T4 (55275)9] 0] 53
€2 SRH R A § 254 s AU S AT ABA) F LWL S5 1olet s3] it S ol
ok, A 0] TS 3ol Al gkt Agiieo] WStk A8 A4 0] AR AL AT AKS)IA Yt
L AR QT EAS WEIAAT. B S AL 2 TEW A2 2 AP WS 5159 F SHAS 2L LW A= 48
Ao} 2 mek Stk @HAA 124 9 0| FE RS (ASCE), THUA7| E(KDS 0 v RSB AISC) 7122 0|53 83
AR A e EA AL gk 208 2AE Y,

8ol . LAHYO|EA AHIE AT, &2, o]$AF SRR, 320l 3, AAVIE

B

=g Eots] = A3 AT (EE A1712) 20219 449 107



	오스테나이트계 스테인리스강(STS304)과 탄소강(SS275) 용접접합부의 최대내력
	Abstract
	1. 서론
	2. 용접접합부 용접재 강도설계식
	3. 이종강종 용접접합부 실험계획
	4. 용접접합부 실험결과
	5. 설계내력과 실험내력 비교
	6. 결론
	참고문헌(References)
	요약


