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ABSTRACT: The diesel engine of the merchant ship has been operated in severe environments more and more, because the temperature of the
exhaust gas of a combustion chamber is getting higher and higher with increasing use of heavy oil of low quality, due to the significan
increase in the price of oil in recent some vyears. As a vesult, the degree of wear and corrosion between exhaust valve and seat ring is mr
serious compared to other engine parts. Thus the repair welding of exhaust valve and seat ving is a unigue method to prolong the life of the
exhaust valve, from an economical point of view. In this study, the corrosion property of both weld metal and base metal was investigatel
using electrochemical methods such as mensurement of corrosion potential, cathodic and anodic polarization curves, cyclic voltammogram, ani
polarization resistance in 5% H2S04 solution. The test specimen was a part of an exhaust valve stem being welded as the base metal, using
various welding methods. In all cases, the corrosion resistance as well as hardness of the weld metal zone was superior to the base metal. In
particular, plasma welding showed relatively good properties for both corrosion resistance and hardness, compared to other welding methods. In
the case of DC SMAW (Shielded metal arc welding), corrosion resistance of the weld metal zone was better than that of the base metd,
although its hardness was almost same as the base metal.
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Table 1 Various welding methods with property of electrode
Methods  SMAW(DC) TIG Plasma
Symbol DIF ID2F TIF T2F PIF P2F
Pass No. 1 2 1 2 1 2
Elect. Fore  Fore Fore Fore
. Fore  Fore
(stellite) (bare) (bare) (powder) (powder)
@(mm) 32 32 32 32
Amp. A 90A 140 140 130 125
Fore: Foreign electrode
Table 2 Chemical composition of various WM and BM
Element . .
. Si Cr Fe Co W Ni
Specimens
DIF(WM) - - 1826 2142 3563 1397 1073
D2F(WM) 18.86 1042 44.08 1655 10.08
T1F(WM) 208 123 23.68 2954 3232 443 6.72
T2F(WM) 1.88 106 2447 2547 3581 516 6.16
PIF(WM) - - 2435 28.61 3335 7.00 6.68
P2F(WM) - 2875 18.17  38.49 805 6.54
BM 042 221 1527  68.99 - - 13.11
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Fig. 1 Variation of corrosion potential with immersion time
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Fig. 5 Variation of corrosion current density for various
welding metal in 5% H»SO, solution
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