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High-efficiency repair welding technology for marine engine components
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Abstract: Of the marine engine components, the piston crown and exhaust valve are repaired most frequently. These works
are conducted through conventional welding processes such as GTAW or SAW, domestically in marine engine repair
factories. New high-efficiency welding or overlay processes such as tandem SAW, tandem MAG, hybrid TIG-MIG welding,
pulsed-GMAW, CMT welding, and super TIG welding have been developed recently. Moreover, the plasma transfered arc
(PTA) process is an efficient spray method for overlaying on the exhaust valve. In this review paper, the new high-effi-
ciency repair welding methods are introduced for marine engine components. The problems due to repair welding for marine
engine components are also presented.
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Figure 2: Tandem twin SAW [3]
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Figure 3: Schematic of Tandem MAG welding [4]
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Figure 4: TIG-MIG hybrid welding [5]
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Figure 5: Pulse wave pattern in Pulse MIG welding [6]
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Figure 6: CMT(Cold Metal Transfer) process [7]
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Figure 8: Schematic of Filler-aided Laser-Arc Hybrid Welding [10]
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Figure 9: Principle of Super-TIG welding [11]

Figure 10: Shape of wide filler wire in Super TIG welding [11]
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Figure 11: Schmatic of PTA Process [12]
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Figure 17: Distribution of patents related to overlaying on
exhaust valve [16]
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