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Arc Welding(SAW) of SM490TMC 120mm Thick Plate

Hong, Hyung Ju', Choi, Young Han’, Kim, Sang Seup®
"The Master’s Course, Department of Architectural Engineering, KOREATECH, Cheonan, 31253, Korea
*The Doctor’s Course, Department of Architectural Engineering, KOREATECH, Cheonan, 31253, Korea
*Professor, School of Design & Architectural Engineering, KOREATECH, Cheonan, 31253, Korea

Abstract - To examine a weldability and welded joint performance of SM490TMC 120mm steel, we have manufactured a

specimen and implemented 8 kinds of experiments with SAW. The result of weld metal chemical composition test,

tensile

test, weld zone tensile test and impact test has satisfied the KS. As a result of weld metal microscopic test, weld zone bending
test, hardness test and macroscopic test, the weld zone welded with submerged arc has evaluated as a sound weld zone.
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Table 1. The specimens of SAW Table 2. The mechanical properties of S502-H
. Welding Welding Specimen Size Charpy
Specimen : .
P Method Type LXCXT (mm) Yield Tensile Elongation | Absorbed
P Name Strength Strength %) Ener
w2 SAW ETOOVE | 8 06x550%120 Nmm2) | (N/mm2) 5 =
welding 0°C, )
Notel Specimen size indication — L: rolling direction, more than | more than | more than more
C: rolling orthogonal direction, T: thickness S502-H 390 490 27 than 47

Note2 Root gap of W2 - 6mm

160
400 g 400

(Left) Il (Right)

Rolling Direction” Il Rolling Direction”

550

400 SFM 400

Fig. 1. SAW W2 specimen

128 =701 =24

Table 3. The average weld specification of W2 specimen

. Average Average Average Heat
Welding .
Method Pass Voltage Current Input Capacity

e
%) (&) (kJ/cm)
SAW 95 352 5274 33.7
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Table 4. Test List of SAW

Piece Name Test List Quantity
WCh-W2-1 Weld Meu.ﬂ‘ Chemical 1
Composition Test
WMLW2-1 Weld Metal Microscopic |
Test
WMT-W2-1~3 Weld Metal Tensile Test 3
WI-W2-1~3 Weld zone Tensile Test 3
WB-W2-1~3 Weld zone Bending Test 3
WC-W2-WM-1~3 3
WC-W2-BD-1~3 Weld zone Impact Test 3
WC-W2-HA-1~3 3
Weld zone
WH-W2-1 Hardness Test !
Weld zone
WMA-W2-1 Macroscopic Test !
Total 22
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Fig. 2. Weld Metal chemical composition
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Fig. 7. Weld zone hardness and macroscopic piece
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Table 5. Chemical composition analysis result (unit: %)
Piece C Si Mn P S Cu Ni Cr Mo VvV Nb B
WCh-W2-1 0.05 0.51 1.34 0.032 | 0.007 0.08 0.01 0.06 0 0.01 0.04 0.002
less less less less less less
KS% than than than than than - than - -
0.20 0.50 1.50 0.030 | 0.040 2.00

% KS of S502-H (S-777MXH x H-14): KS B 0531(1994)"
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(a) SAW, x100

Fig. 8. Microscopic test
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Table 6. Tensile test result of weld metal zone

Piece Yie(ﬁlmgth ;;re:r?;ltil Elongation (%)
(N/mm2)
WMT-W2-1 4442 5423 35.72
WMT-W2-2 4339 5322 38.67
WMT-W2-3 450.2 539.3 36.44
Average 442.8 537.9 36.94
KSx mor;géhan mor:géhan more than 22

% KS of S502-H (S-777MXH x H-14): KS B 0531(1994)"
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Fig. 9. Stress-Strain curve of WMT-W2-1~3
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Table 7. Tensile test result of SM490 TMC 120mm'?

Yield Tensile . .
.. Elongation Yield
Devision strength strength %) ratio (%)
(N/mm2) | (N/mm2) ? ’
Rolling
direction 350.3 545.0 62.5 64.3
(120mm)
KS 285 and 23 and
(120mm) above 490~610 above )
Table 8. Tensile test result of weld zone
. Tensile
Piece Y\V/[f:g:f Failure Mode Strength
(N/mm?)
WT-W2-1 510.0
IS Oblique -
sz-z SAW Breaking L
WT-W2-3 5114
Average 509.9

(c) WT-W2-3
Fig. 10. Breaking mode of WT-W2-1~3
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Fig. 11. Stress-Strain curve of WT-W2-1
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Fig. 13. Stress-Strain curve of WT-W2-3
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Table 9. Bending test result of weld zone

Piece Bending Type | Test Result Remarks
WB-W2-1 - Sid
WE-W22 ransverse Side OK No Crack
Bend Test
WB-W2-3

(a) WB-W2-1~3(Before) (b) WB-W2-1 (After)

(c) WB-W2-2 (After)
Fig. 14. Bending test result

(d) WB-W2-3 (After)
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SM490TMC 5% (120mm) 73A1e] AEHAI=CITZ-8H(SAW)S 283 8514 & ol deol ¥t a4+

(a) WC-W2-WM1

(b)WC-W2-WM2

(e) WC-W2-HA2

e ;-‘-st’.}‘.'..“ e

(©) WC-W2-WM3 (f) WC-W2-HA3 (i) WC-W2-BD3
Fig. 15. Impact test pieces
Table 10. Charpy absorbed energy of KSPH 5.7 88 BxAY
Experimental Charpy ax g ax
Division temperature absorbed piece 45 AEAldET: Table 129 Zrt. 8379 3
(°C) energy (J) o, Fa Fro] 542 8FEHe dITPHE ez
S-77TMXH x H-14%1 0 more than 47 - =
sl
SMA490B 2 0 more than 27 | V notch e
rolling W2 88FAAY AEEEE= Fig. 16.3 2t AR
SMA490C%2 0 more than 47 | gecion L gasA A= 3 - 8 163 @t 4
2= AAAHCE 350HVE dA ot o34 #27t 4

%1 KS of S502-H (S-777MXH x H-14): KS B 0531(1994)")

%2 KS of SM490: KS D 3515(2014)!"
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Table 11. Impact test result of weld zone B=9] HFA(537.9N/mm?H2] vl 2.6681%1 Aoz
Experimental Charpy Brittle 133
Piece temperature Absorbed Failure
(§O) Energy (J) Rate (%) H g2 2R
WC-W2-WM 0 50.6 63.1 58 8451 A
WC-W2-HA 0 1796 317 21 ujg2RAAIATE Fig 17.7 2t 29 o
WC-W2-BD - . " QA3 g% vjARR AYH SAW HR 2HL

WM: Weld Metal zone

BD: Bond zone

HA: Heat-Affected zone,

AR Fo= wekhr
Table 12. Hardness test result of weld zone

Welding Welded Joint

179.6], 193.4]2 2= 47] ooz ueh} KS2 W Piece Method Measuring Line ;?aneSS(H;]/[?I)I
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g shls) Adelq Histeel el 2 AR e
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&3  Jgojed  Hrdol A ubHEo 77 (63.1%, © HAZ 207.3 185.5
317% 23.8%2 Uit Q9Rs Reyo) g & ey T ieae
0 T Average 202.2 169.6

Hg4o) HanEgo] B4 UeEta gone sawe)

gzelo] olstolor & Row Beke,

134

Note (a): Upper hardness distribution (3mm)
(b): Middle hardness distribution (60mm)
(c): Bottom hardness distribution (3mm)
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