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Table 1  Nominal welding conditions applied to produce welds investigated.
Pass El.e ctrode Current | Voltage Welding | Torch Electr.ode Extension | Heat Input
Number Diameter (A) Speed Angle | Spacing (mm) (kJ/cm),

u (mm) ™) (cm/min) | (°) (mm)

1st 2250 37 -8 50

: 6.4 23 70 443

2nd 1800 48 5 60

Groove configurations:

plate thickness: 55(mm), v-groove (30° ), root face: 2(mm).

Table 2 Composition ranges of major alloy elements in weld metal investigated. (wt.%)

C

Si

Mn P S Ni Mo

0.06~0.13 | 0.

24~0.50

1.48~1.72 10.006~0.009 |0.002~0.005| 0.01~0.52 | 0.15~0.51

Charpy Test

Notch Location

Fig.1 Schematic diagram showing the

Increase in

specimen sampling locations (mm).
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N CD‘ Nickel mechanical properties of the weld metal
E 8 = 50l < 0 {694} for 55 mm thickness P]ate. Actual
s g ; - average absorbed energy in three tests
£ = & 601~660 Increase in . .
E=s§ Nickel for each chemistry are plotted while
E & z Increase in {653} Optimum horizontal axis is represented
S £s [ |Carbon Molybdenum schematically. Numbers in the brace
moec L ({708} Concentration . .
0 o indicate average tensile strength of the
weld metal in N/mm?,
‘ —>Mo
Table 3 Examples of weld metal mechanical properties.
Plate Thickness Tension Tests Charpy Absorbed Energy at 0°C
(mm) @, () :Average
TS (N/mm?*) | YS (N/mm?) | El (%) RA (%) 98. 95. 92 (95)
55 650 465 24.8 62.2 T

: .
Fig. 3  Example of weld macrostructure for 55mm
thick steel by developed materials. thick steel by developed materials.
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Fig. 4  Example of weld microstructure for S5mm
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