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Effect of Welding method and Welding Material to Corrosion Property of
Repair Weld Zone for Exhaust Valve in 5% H,SO; Solution -1

Jin-Gyeong Kim* - Hwang-Rae Cho** - Myung-Hoon Lee*#** - Yun-Hae Kim#* - Kyung-Man Moont

Abstract : Recently a fuel oil of the diesel engine in the ship is being changed with low
quality as the oil price is higher more and more. Therefore the wear and corrosion in all
parts of the engine like cylinder liner, ring groove of piston crown, spindle and seat
ring of exhaust valve are increased with using of heavy oil of low quality. In particular
the degree of wear and corrosion in between valve spindle and seat ring are more
serious 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 weld to the valve spindle and seat ring is a unique method to prolong the life
of the exhaust valve in an economical point of view. In this study, corrosion property of
both weld metal zone and base metal was investigated with some electrochemical
methods such as measurement of corrosion potential, cathodic and anodic polarization
curves, cyclic voltammogram and polarization resistance etc. in 5% H;SO4 solution. in
the case of being welded with some welding methods and welding materials to the
exhaust valve specimen as the base metal. In all cases. the values of hardness of the
weld metal zone were more high than that of the base metal. And their corrosion
resistance were also superior to the base metal. The weld metal of A2F(AC SMAW: 2
pass welding with foreign electrode) showed a relatively good results to the corrosion
resistance as well as the hardness compared to the other welding methods and welding
materials. Moreover it indicated that hardness of the weld metal by the domestic
electrode was considerably high compared to that of the foreign electrode.

Key words : Repair weld(2583), Wear(nl5), Exhaust valve(W} 71" E)  Corrosion resistance
(H&4), Weld metal (£HF%), Base metal(ZAF<)
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EAR(BM: Base Meta)2 A}
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Table 1 Various welding methods with

current and electrode

applied

AC SMAW GW

Symbol | AlF | A2F | A1D | A2D G1F

Pass No 1 2 1 1

Amp. 90A | 90A | 90A | 90A |Red.flam

Elect.
(stellite)

Fore.

Dome. (bare)

Fore. | Fore. |Dome.

Elect.(mm) | 3.2 3.2 4 3.2

¥ Fore: Foreign, Dome: Domestic
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Table 2 Chemical composition of various WM and
BM

C

Si

Cr

Fe

Co

W

Ni

A1D(WM)

2.84

0.70

29.46

19.49

41.61

5.91

A2D(WM)

1.38

0.21

31.48

10.45

48.91

7.57

G1F(WM)

3.70

1.39

31.62

3.03

53.88

6.39

AlF(WM)

1.55

0.79

17.63

21.07

35.18

12.86

10.61

A2F(WM)

1.43

0.32

18.54

11.19

41.75

16.24

10.53

BM

0.42

2.21

15.27

68.99

13.11
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Fig. 2 Varation of polarization resistance with corrosion
potential variation in 5% H,SO4 solution
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