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Abstract © Flux Cored Arc Welding (FCAW), which has been widely used in many
industries, was developed in the 1950s to supplement shortcomings of the Shielded
Metal Arc Welding (SMAW). FCAW has an advantage in that it can weld regardless of
postures and give good quality results in the filed with many different working

conditions. In this study, SM490A (rolled steel for welding structural purpose) with
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different thicknesses (L:25T+R:30T) were welded using FCAW. Then the mechanical
properties (tension test, bending test, hardness test, impact test and macro test) were
analyzed and the following conclusions were drawn. In the tensile test, it exceeds the KS

standard tensile strength range (400~510) in all welding positions, which means there is
a problem in the tensile force transmission performance. In the bending test, it was
found that most of the specimens did not exhibit surface rupture or other defects during
bending test and they exhibit sufficient toughness even after plastic deformation. In the
hardness test, all the results were lower than the standard value of 350 Hv of KS B 0893,
which means they have good hardness. In the impact test, all results were larger than
the KS reference value of 27J. In the macro test, they showed uniform structure state by
the shape of the weld, and there was risk of lamination because no internal defects,
bubbles, or impurities were found on the surface of the weld.
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Table 1, Mechanical characteristics of base metal and filler metal

Separation C Si Mn P S
SM490A
(SM355A) <020 @ <055 | =1.60 | <0.035 | <0.035

Table 2. Chemical compositions of base metal and filler metal

Separation |Yield Strength[MPa] Tensile Strength[MPa]| Elongation[%)]
SM490A
(SM335A) =345 410~550 =22
Table 3. Welding procedure
Separation Content
- Type of Joint : See Joint Detail
Joint - Single : [O], Double : [X]
- Backing : [O]
- Mat’l class : SM490A
Base Metals - Qualified thickness : 25 mm+30 mm

- (Groove) : unlimited (Fillet) : N/A
- Pipe dia range : N/A

- AWS Spec : A5.20
- AWS class : E71T-1
- Wire Size : ¢1.4
- Brand name : SF-71
(Hyundai General Metal Co., Ltd)
- Conxumable insert : N/A

Filler Metals

- Flux
- Brand name :
- Type : CO,
- Composition of gas mixture : 100%
- Flow rate : 20~25 ¢ /min

- Gas cup size : 10~20 mm

- Other : NONE

- Electrode-Flux(class)
N/A - Gas(es)

Shielding

- Min. Preheat Temp : 25 mm
UNDER(20C), OVER(50C)

- Mix. Interpass Temp : MAX. 250C

- Other : NONE

Preheat

- Current type : DCRP
- Transfer mode(GMAW) : N/A
- Other : NONE

Elec.Characteristics

- String/wave : BOTH
- single / multi. Pass(PER SIDE) : MULTI
- single / multi. Elect : SINGLE
- Electrode spacing

Longi : N/A, Lateral : N/A, Angle :

- PWHT Temp : 93~104T
- Holding Time : 46~50H

Technique

NA

Post weld heat
treatment

S71R19] A SE-71(21.4), AWS Speck: AS5.20,
AWS-class= E-71T-12 AFESHgTh 845 H5E ¢
3lo] €O, (Composition of gas mixture 100%) 7}AE
ALg51H o H (§: 20~25 //min, gas sup size: 10~
20 mm), ZAFHe= IFAI(Direct Current Reverse
Polarity, ©]5} DCRP)& AR&-3H3it) 919> BOTH, §
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Fig. 1. Flat position(1G).

30T

Fig. 2. Horizontal

position(2G).
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Table 4. Tensile test results(1G)

Specimen | Width | Thickness| Areas |Ultimate Stress Remarks
No. [mm] [mm?] [mm] [N/mnr’]
No. 1 | 2004 | 2445 | 489.98 541 Ductile,
No. 2 | 2003 | 2441 | 48393 541 Base Metal
Table 5. Tensile test results(2G)
Specimen | Width | Thickness| Areas |Ultimate Stress Remarks
No. [mm] [mm?] [mm] [N/mnr’]
No. 1 | 1995 | 2427 | 484.19 561 Ductile,
No. 2 | 2003 | 2453 | 49134 556 Base Metal
Table 6. Tensile test results(3G)
Specimen | Width | Thickness| Areas |Ultimate Stress Remarks
No. [mm] [mm?] [mm] [N/mnr’]
No. 1 | 2007 & 2487 | 499.14 537 Ductile,
No. 2 | 2001 | 2463 | 49285 541 Base Metal
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Table 7. Bend test results(1G)

Specimen No| Type of Bend Result Remarks
No. 1 Open Discontinuity :
1.5
No. 2 Transverse Side bl m
Bend Test coeptable
No. 3 I
No Open Discontinuity
No. 4
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Table 8. Bend test results(2G)
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Table 11, Hardness test results(2G)

Specimen No| Type of Bend Result Remarks

No. 1 Open Discontinuity :

No. 2 Transverse Side 10 mm

No. 3 Bend Test Acceptable

No Open Discontinui

No. 4 Op v
Table 9. Bend test results(3G)
Specimen No| Type of Bend Result Remarks

No. 1

No. 2 Transverse Side No Open

No. 3 Bend Test Acceptable Discontinuity
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Table 10. Hardness test results(1G)

LEFT
Position Base metal HAZ
1 2 3 1 2 3
Result 153 154 156 201 205 211
RIGHT

Position Weld Metal Base metal HAZ

1 2 3 1 2 3 1 2 3
Result | 181 | 180 | 185 | 205 | 199 | 191 | 159 | 160 | 159

10

LEFT
Position Base metal HAZ
1 2 3 1 2 3
Result 143 141 140 161 166 173
RIGHT
Position Weld Metl Base metal HAZ
1 2 3 1 2 3 1 2 3
Result | 194 | 195 | 198 | 202 | 198 | 191 | 159 | 160 | 159
Table 12, Hardness test results(3G)
LEFT
Position Base metal HAZ
1 2 3 1 2 3
Result 159 160 161 206 210 222
RIGHT
Position Weld Metl Base metal HAZ
1 2 3 1 2 3 1 2 3
Result | 214 | 214 | 219 | 239 | 231 | 229 | 162 | 160 | 161
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Table 13, Impact test results(1~3G)

Type Specimen No HAZ(J) SM490A Weld Metal
No. 1 146 147

1G No. 2 125 154
No. 3 144 145
No. 1 184 113

2G No. 2 166 130
No. 3 178 144
No. 1 39 62

3G No. 2 51 51
No. 3 41 58
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Fig. 11. Welded part macro test result(2G).
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Fig. 12. Welded part macro test result(3G),
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