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Allowable Heat Input and Mechanical Properties of Repair Weld by
Direct Deposition of Weld Metal
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Table 1. The chemical composition of API 5L X65 plate and weld metal welded by SMAW
and GTAW.

Element(wt%) Fe Mn C Si P S Cr Ni Mo Nb Ti V  CEpw"

APL e Bal 151 009 030 0024 0002 0031 0019 0003 0060 0048 0057 036
SMAW

WJOMAW | Bal 127 007 056 0018 0005 0041 0561 0273 0017 0041 0021 039
GTAW

WJOTAW  Bal 151 007 095 0023 0014 0046 002 0005 0013 0029 0013 034

*CEIIW= C + Mn/6 + (Ni+Cu)/15 + (Cr+Mo+V)/5.

Table 2. The multi-pass welding conditions for direct deposition of weld metal welded by
SMAW and GTAW.
Process Welding variable\ pass 1 2 3 4 5 6 7 8 9 10 11 12

Voltage(V) 32 31 31 31 30 3
E?‘;(/)Illz‘—NG Current(A) 126 118 121 112 105 107
2 6mm o Welding speed(mm/min.) 117 108 118 65 103 107
' Heat input(k]/cm) 20.7 203 19.1 32.0 183 186
GTAW Voltage(V) 20 21 21 21 23 23 24 24 25 23 24 22
ER70S-G Current(A) 204 200 198 205 219 225 223 226 232 218 214 203
74m;n¢ Welding speed(mm/min)) 316 186 157 157 115 152 107 129 102 173 118 84
= Heat input{k]/cm) 77 135 159 165 263 204 300 252 341 174 261 319

Table 3. The proportional constant of linear regression through origin and calculated
allowable heat input on the basis of the depth of HAZ.

P SMAW GTAW
thicllfrt::ss Proportional Allowable heat Proportional Allowable heat
constant(A) input(k]/cm) constant{A) input(k]/cm)
10mm 0.339 29.5 0.210 47.6
8mm 0.367 21.8 0.192 41.7
6mm 0.457 13.1 0.335 17.9

Table 4. Tensile properties of API 5L X65 plate and repair welds by direct deposition of
weld metal(at room temperature).

Base metal(API 5L X65 plate) SMAW GTAW

Yield stress Tensile stress Elongation Tensile stress Tensile stress
(MPa) (MPa) (%, 50mm) (MPa) (MPa)
465.8 550.2 48.4 600.3 587.9
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Figure 1. The cross sectional view of the Figure 2. Tensile test specimen of repair
bead-on-plate weld. weld by direct deposition of
weld metal.
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Figure 3. The effects of heat input and welding process on the penetration and depth of
HAZ in bead-on-plate welds on (a) 10mm, (b) 8mm, (¢) 6émm and (d) 4mm
thickness plates.
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