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Evaluation of Mechanical Test Characteristics of Fillet Welding
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Abstract FCAW is used mainly in the welding of carbon steel and alloy steel because it can be welded
in all positions and can obtain excellent quality at sites with variable working conditions. Recently, many
studies in Korea have estimated the fatigue strength, residual stress, and deformation, and to develop
a fillet welding process. On the other hand, there have been few studies of the mechanical properties
based on the strength, macro and magnetic particle test results for fillet welding. This study shows the
following results through fillet welding, macro testing and strength testing using SM490A (solid-structure
rolled steel) for thick plates using SS400 (rolled steel) for the upper plate and FCAW. The hardness test,
macro test and magnetic particle test were then conducted. The hardness tests showed that all result
values were smaller than the KS B 0893 standard values of 350Hv. The macro-test showed that each type
of welded part was in a normal organic state and that there were no internal errors, bubbles, or
impurities on the front of the welded part. Therefore, there were no concerns about lamination. The

magnetic particle examination showed no problems.
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Table 1. Mechanical characteristics of base metal
and filler metal
Separation C Si Mn P S
éﬁﬁ% <025 | =045 | =140 | =0.050 | <0.050
éﬁgggﬁ) =0.20 | =0.55 =1.60 | =0.035 | =0.035

Table 2. Chemical compositions of base metal and
filler metal

Separation Yield Tensile Elongation[%]
Strength[MPa] | Strength[MPal
$5400 _ _
(88275) =265 410~550 =21
SM490A
(SM355A) 2345 =22
B7He] e EisRtaseld Ak SF71(1.4),

AWS SpecE A5.20, AWS-classE E-71T-1& ARE-5}
At 885 25 E 9sto] €O, (Composition of gas
mixture 99.9%) 7tAE ARESIOH (F3 20~25(
/min, gas sup size: 10~20 mm), AF Fei= I24
(DCRP: Direct Current Reverse Polarity)& AR&-3]
At Y92 BOTH oo, gt mxjeke] 7+ 15
~25mm AA5FT Single, Multi. pass® AR&-5FS1
o E3 9 Al HA 9E 2w 20~50CE A 5
b %= MAX. 250C, &9 A7 Al 2%+ 93~10
4T, 3F AN 46A17E~50A17F0 2 S TH].
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Table 3. Welding procedure

Content

- Type of Joint : See Joint Detail

- Single : [0], Double : [X]
Backing : [O], SS400

- Mat'l class @ SS400+SM490A

- Qualified thickness : 30mm

- (Groove) : unlimited (Fillet) :

- Pipe dia range : N/A

- AWS Spec : A5.20

© AWS class : E71T-1

- Wire Size : ¢l.4

- Brand name : SF-71
(Hyundai General Metal Co., Ltd)

- Conxumable insert : N/A

- Flux - Electrode-Flux(class)

- Brand name : N/A - Gsa(es)

- Type : CO,

- Composition of gas mixture :

- Flow rate : 20~25 { /min

- Gas cup size : 10~20mm

- Other : NONE

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

- Mix. Interpass Temp : MAX. 250C

- Other : NONE

- Current type : DCRP

- Transfer mode(GMAW) :

- Other : NONE

- String/wave : BOTH

Separation

Joint

Base Metals N/A

Filler Metals

Shielding 99.9%

Preheat

Elec.Character

- N/A
istics

- single / multi. Pass(PER SIDE) : MULTI
- single / multi. Elect : SINGLE
- Blectrode spacing
Technique Longi : N/A, Lateral : N/A,
Angle : N/A
- Contact tip work distance : 15~25mm
- Peening : NONE

- Inter pass cleaning : GRINDNIG AND /
OR BRUSHING

- PWHT Temp : 93~104T

- Holding Time : 46~50H

Post weld heat
treatment
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Fig. 1. Joint Detail
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Fig. 2. Flat position(1F & 3F)
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Fig. 3. Horizontal position(2F)
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Fig. 4. Hardness tester
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Fig. 5. Macro test device
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Table 4. Magnetic

rticle Testing Equipment

Particle Examination procedure

Separation Content
Surface
Condition AS Welded
Faui ¢ - Maker : NAWOO
duipmen - Model : MY-2
Magenetic - Maker : NAWOO
agn - Color : BLACK
Particle
- Wet
Magnetization - Continuous
Technique - Yoke
- Maker : N/A
Black Light - Model : N/A
- Intensity : N/A
Magneti.zation - 10~15Cm
Spacing
Magnetization - L/P: 45 Kg
Current - AC : 45 Amp
Reference Block | - A1-30/100
Demagnetization | - NO
Magnetic
Particle - Spraying
Application
Code/Procedure | - AWS D 1.1
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Table 5. Hardness test results(1F)

SM490A
Position Base metal HAZ
1 2 3 1 2 3
Result 161 160 159 232 232 235
SS400
Position Weld Meral Base metal HAZ
1 2 3 1 2 3 1 2 3
Result | 197 | 198 | 198 | 186 | 186 | 184 | 156 | 152 | 154
Table 6. Hardness test results(2F)
SM490A
Position Base metal HAZ
1 2 3 1 2 3
Result 157 157 154 172 173 173
SS400
Position Weld Metal Base metal HAZ
1 2 3 1 2 3 1 2 3
Result | 192 | 189 | 195 | 236 | 234 | 237 | 154 | 153 | 151
Table 7. Hardness test results(3F)
SM490A
Position Base metal HAZ
1 2 3 1 2 3
Result 157 160 158 221 225 230
SS400
Position Weld Metal Base metal HAZ
1 2 3 1 2 3 1 2 3
Result | 211 | 214 | 212 | 198 | 196 | 193 | 155 | 152 | 152
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Fig. 7. Welded Part macro test result(1F)




9]
pil

Asl7| &8s =24 #2138 A%, 2020

Fig. 8. Welded Part macro test result(2F)

Fig. 9. Welded Part macro test result(3F)
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