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Development of sleeve and direct deposit welding procedure for
repair on pressurized gas pipeline
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Table 1. Welding conditions for the direct deposition of weld metal.

Welding process, - ‘Welding Thickness of

Welding rod spec(diameter, mm¢) .position pipeline(mm)
GTAW, ER70S-G(2.4) Flat 4.0, 5.2,
SMAW, E9016-G(2.6, 3.2. 4.0) Orertical, 8.7, 11.1

Fig. 3.
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Fig. 1. Tensile specimens of parent Fig. 2 Tensile specimens of (a) A type

metal for (a) pipeline and
(b) sleeve.

and

(b) B type for fillet weld.

(a)
Macrographes
SMAW (Heat
penetration=1.60mm,
process(Heat
penetration=1.43mm, HAZ depth=2.83mm).

for direct

deposition
Input=4.45kJ/cm, Pipeline
HAZ

depth=2.65mm)
Input=4.58kJ/cm, Pipeline thickness=11.1mm, Weld

of weld metal

(b)

with (a)
thickness=11.1lmm, Weld
and (b)) GTAW

Table 2. Vickers hardness measurements for welds of Fig. 3.

(unit : HV 0.5)

\gre(}gérslsg Weld metal [HAZ near weld metal|Grain fined HAZ|Parent metal
SMAW 224 217 200 192
GTAW 299 245 225 190
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Fig 4. Effect of heat input on weld penetration and HAZ depth for direct
deposition of weld metal made in (a) 4.0mm, 5.2mm, (b) 8.7mm and
11.1mm wall pipe.

(a)
Fig. 5. Macrographes of (a)fillet weld and (b) butt weld onto pressurized gas
pipeline.

(b)

Table 3. The results of tensile test for the pipeline and sleeve.

- - - - ——
Materials |, ditection of [Veile sirongth Tensije sternsth| Blonsation (%)
Pipeline ] Longitudinal 502.0 575.7 43.9

(API 5L X65)] Transverse 510.5 593.9 42.4

Sleeve Longitudinal 317.9 504.1 52.7

(API 5L X42)| Transverse 378.1 512.8 49.7

Table 4. The results of tensile test for the fillet weld and butt weld onto
pressurized gas pipeline.

Weld type Specimen type Tensilﬁﬂsa'gr)ength Fracture region
. Weld metal or
Fillet weld A type(Fig. 2(a)) 498.9 parent metal of pipeline
B type(Fig. 2(a)) 584.2 Parent metal of pipeline
Butt weld Fig. 1(b) 538.4 Parent metal of sleeve
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