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A Study on the Optimum Welding Conditions of Thick Plate by
SEG > Arc Welding Process
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Table 1. Chemical compositions and mechanical properties of steel plate used

a) Chemical compositions

(wt25)

Specification
Classification not less than ‘ not more than ‘ Test result
C [ - | 0.18 i 0.15
Si | 0.10 } 0.50 | 0.34
Mn I 0.90 } 1.60 | 1.34
P | — | 0.04 ] 0.018
s | ~ | 0.04 | 0.006
Cu | — | 0.35 | 0.01
Ni { - | 0. 40 ] 0.01
Cr | — | 0.25 | 0. 02
b) Mechanical Properties
Specification *1
Classification MIN. MAX. l Test result
T.S ; 48 kg/mm? 60 kg/mm? i 51 kg/mm?
Y.P ‘ 32 kg/mm? [ — \ 35 kg/mm?
E.L | 19.0% | -~ | 31%

¢) Mechanical properties

Minimum absorption energy in Charpy V—notch test (kg—m)

Test temp. i
0°C ] specification *® l test result
—20 1 Min. 3.5 kg-m ] 23.0 kg-m

Table 2. Chemical compositions and mechanical properties of weld metal

a) Chemical Compositions 679
c ‘ Mn Si P : S Mo
0.08 I 1.57 | 0.35 0.016 | 0. 010 0.17
b) Mechanical Properties
Y.P T.S E.L LV©°C
Ckg/mm®) (kg /mm?) ' ) Ckg-m) PWHT
48 | 61 | 27 7.2 | as welded

% 6) from ABS Grade DH32?
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Fig. 3. Section of weld and KL—4GT backing
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Table 3. Welding Condition

Welding ABS DH32 plate (32mm) +
materials DWS-43G wire (1.6¢)
Welding Dynaauto XI[ 500P. S. CM-231
equipments wire feeder. SEG-2
water cooled copper backing

Shield gas CO,
Current 380 Amp
Voltage 37 Volt
Travel speed 5.0 cm/min
Heat input 169 KJ/cm
Gas flow rate 25 I/min
Polarity DCRP
Water flow rate 2~3 I/min
Torch angle 5°
Stickout 35 mm
Oscil. amp 10 mm
dwell (F) 0.5 sec

7 (B 0.5 sec
Joint \ / T~
preparation

S

Table 4. Mechanical property of the weld

Impact value (kg—m)

Test I Test result Notch
Specifica- EL S
temp.
P tion* 1 I 2 1 3 ‘av position
7:5/6.6 8.2| 7.4 weld metal
8.0| 8.2] 9.4/ 8.5

0°C | min. 4.1

8. 3] 7.5 9. 7’ 8.5| fusion line

20. 8[16. 9[11. 1. 5[ HAZ 2mm

* from ABS Grade 2YAD
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Table 5 Mechanical property of the weld

Impact value (kg—m)
Test Test result Notch

temp. Spec1f1ca— position
tion* 1 ' 2 ! 3 ‘avg.

3.9 4.0 3-5 3-8 weld metal
3.8 3.8/ 4.3] 4.0

3.2[16.4] 6.3) 8.7 fucion line

0°C | min. 4.1
18. 0} 2.9;12. 3{11. 0

31. 0136. 5(36. 535. 0 TAZ 2mm
29.4] 8.3|10.816.2

* from ABS Grade 2YAYV
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Table 6. Welding condition

Welding ABS DH 32 Plate (32mm) +
materials DWS—43G Wire (1.6 ¢ dia.)
Welding D)'fnaauto X1 500P.S, CM-231
equipments wire feeder, SEG—2
KL—4GT Backing.
Shielding gas CO,
Current 330 Amp
Voltage 36 Voit
Travel speed 4.5 cm/min
Heat input 158 KJ/cm
Gas flow rate 25 I/min
Polarity DCRP
Water flow rate 2~3 I/min
Torch angle 5°
Stickout 45 mm
Oscil. amp 10 mm
dwell (F) 0.5 sec
7 (B 1.3 sec
30°
Joint | 32m
preparation
Emm

Heat input 154 KJ/cm
Gas flow rate 25 I/min
Polarity DCRP
Water flow rate 2~3 I/min
Torch angle 5°
Stickout 45 mm
Oscil. amp 13 mm
dwell (F) 1.0 sec

7 (B) 0.5 sec

Kith

Joint  32%m
preparation

Table 9. Mechanical property of the weld
a) Transverse tensile test

Size(mm)

No T.S Fra.c‘gure
| Thk. (Width (kg /mm?) position
1316 25.0[ 56.2 ] base metal
2 | 31.6 | 25.0 } 55.7 | "
b) All weld metal tensile test
Size |7 |pe? | EL[RA
(mm)J mn;zﬂ mmz)! (%) | (%)

Specification® IlO.O]mi%'S ’50~67‘ 20 F —

Table 7. Mechanical property of the weld

T Impact value (ke—m) |
est i Test result | Notch
temp. S.pec:;flca— ‘ = | position
tion 1] 2/ 3lave|
0°C | min. 4.1 i“ 9.7.8.0/ 82 weold metal
| 5.9 4.1} 4.5 4.81

* from ABS Grade 2YA.

Table 8. Welding conditions

Test result

'10.0!40.1[56.5}27.2} 65

¢) Bend test

Type

Result

Side bend

good

14

14

14

14

14

4

d) Charpy V-Notch impact test

Impact value (kg—m)

T e
T:?ﬁp. Specifica-

tion*

Notch

Test result cl
position

1, 2' 3|avg

0°C | min. 4.1

10.7 6. 9)10. 5 9.4) weld metal

10.3 6. 1110. 3l s 9’ fusion line

11311, 6’ 5.6/ 9.5/ HAZ 1mm

18.7)24. 327. 823, 6| HAZ gmm

Welding ABS DH 32 Plate (32mm) +
materials DWS-43G Wire (1.6¢ dia.)
Welding Dy.naauto XMW 500P. S., CM-231
equipments Wire feeder, SEG-2

KL-4GT Backing
Shield gas CO,
Current 350 Amp
Voltage 36 Volt
Travel speed 4.9 cm/min
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O(izg acitly _‘_, ] HAZ 5mm

25. 8’32. 1[§,aefr"aCitinAZ Tmm
* from ABS Grade 2YAD
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a) Bead appearance

(Face bead)

(Back bead)

b) Mechanical test specimens after test

(Transverse tensile and side bend)

(Macro and impact)

(All weld metal tensile)

Fig. 6. Photographs
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