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Recently a fuel oil of the diesel engine of the marine ship is being changed with heavy oil of low quality as
the oil price is higher more and more. Therefore the wear and corrosion in all parts of the engine such as cylinder
liner, piston crown, spindle and seat ring of exhaust valves are predominantly increased. In particular the degree
of wear and corrosion of piston crown is more seriously compared to the other parts of the engine due to operating
in severe environment such as the high temperature of exhaust gas and repeating impact. Thus the repair weldment
of the piston crown is a unique method to prolong the its life in a economical point of view. In this case,
filler metals having a high corrosion and wear resistance such as stellite 6, Inconel 625 and Inconel 718 are
mainly being used for repair welding. However it has been often happened that piston crown on the ship,s job
site is being actually inevitably welded with mild filler metals. Therefore in this study, filler metals such as
E4301, E4313 and E4316 were welded at SS401 steel as the base metal, and corrosion property of their weld
metals in the case of post weld heat treatment or not was investigated with some electrochemical methods such
as measurement of corrosion potential, cathodic and anodic polarization curves, cyclic voltammogram and polarization
resistance etc. in 0.1% H>SO4 solution. Corrosion resistance of the weld metal of E4301 was better than the
other weld metals in the case of no heat treatment, however, its resistance was considerably decreased with post
weld heat treatment(annealing:625 “C, 2 hr) compared to other weld metals. The weld metals of E4313 and E4316
showed a relatively good corrosion resistance by post weld heat treatment.
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AN ELECTROCHEMICAL EVALUATION ON THE CORROSION RESISTANCE OF WELDING ZONE DUE TO KINDS OF REPAIR WELDING FILLER METALS AND POST WELD HEAT TREATMENT
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Table 1. Types of filler metals and their welding conditions

. Dia Voltage Ampere
Filler metals Layer

@) | ¥ ) (A)
1 29.0 105

E4301 32
5 28.5 100
1 28.5 103

E4313 32
5 30.0 105
1 25.5 107

E4316 32
5 24.0 105

Table 2. Chemical compositions of filler metals (wt%)

Filler metals C Mn Si P S
E4301 0.08 0.42 0.10 0.016 0.010
E4313 0.08 0.58 0.27 0.014 0.011
E4316 0.08 0.96 0.45 0.012 0.009
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Fig. 1. Variation of vickers hardness of welding metals with

post weld heat treatment(H) or not(A).
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Fig. 2. Variation of microstructures of weld metals with post
weld heat treatment(H) or not(A) (x200).
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Fig. 3. Variation of the corrosion potentials for various welding
metals in 0.1% H,SO4 solution.
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Fig. 4. Variation of the corrosion potential for various welding
metals in 0.1% H,SO4 solution in the case of post weld heat
treatment(H) (625°C, 2h).
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Fig. 5. Variation of corrosion potential of E4301 weld metal
in the case of heating treatment(H) or not(A) in 0.1% H>SO4
solution.
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Fig. 6. Variation of the corrosion potential for E4316 weld metal
in the case of heat treatment(H) or not(A) in 0.1% H>SO4 solution.
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