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Evaluation of the corrosion property on the welded zone of forged steel piston

crown with types of filler metals
Kyung-Man Moon™ Jong-Pil Won® Myeong-Hoon Lee® Tae-Sil Baek* Jin-Gyeong Kim'
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Abstract: Since the oil price has been significantly jumped for recent some years, the diesel engine of the mer-
chant ship has been mainly used the heavy oil of low quality. Thus, it has been often exposed to severely corro-
sive environment more and more because temperature of the exhaust gas in a combustion chamber is getting
higher and higher with increasing of using the heavy oil of low quality. As a result, wear and corrosion of most
parts surrounded with combustion chamber is more serious compared to the other parts of the engine. Therefore,
an optimum weldment for these parts is very important to prolong their lifetime in a economical point of view.
In this study, four types of filler metals such as Inconel 625, 718, 1.25Cr-0.5Mo and 0.5Mo were welded with
SMAW and GTAW methods in the forged steel which would be generally used with piston crown material. And
the corrosion properties of weld metal, heat affected zone and base metal were investigated using electrochemical
methods such as measurement of corrosion potential, anodic polarization curves, cyclic voltammogram and im-
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pedance etc. in 35% H2SO4 solution. The weld metal and base metal exhibited the best and worst corrosion re-

sistance in all cases of filler metals. In particular, the weld metal welded with filler metals of Inconel 718 re-

vealed the best corrosion resistance among the filler metals, and Inconel 625 followed the Inconel 718. Hardness

relatively indicated higher value in the weld metal compared to the base metal. Furthermore, Inconel 625 and

718 indicated higher values of hardness compared to 1.25cr-0.5Mo and 0,5Mo filler metals in the weld metal.
Keywords: Corrosion Potential, Galvanic Cell, Weld Metal, Heat Affected Zone, Arc Welding
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Table 1: Chemical composition and mechanical
property of base metal(wt %)

Chemical composition(w %) Y.S\T.S E.L
C|Si|Mn| P S | Cr [Mo| Ni | (MPa) | (%)

0.13/0.25|0.64| 0.007 | 0.002 |0.95/0.40|0.06 525‘662 22.8

AHEE §HAIEe] T+ 1.25Cr-0.5Mo(AWS E
8016-B2), 0.5Mo(AWS E 7016-Al), Inconel
625(AWS ER NiCrMo-3) 2 Inconel 718(AWS ER
NiFeCr-2)e]aL, z7]¢] 5% AlFA BAl= 77
30mm, & 250mm, 4] 400mm= A 25 o o]
S AldHe SAH A7 20mme} Zo] 35mme)

ASRE 4 & I F 1.25Cr-0.5Mo,

05Mo2] ¢4 S AFE = SMAWE, Inconel 625 2

Inconel 7189] ¢2.4 §HAE+= GTAWRE AF/ A=

A 878 Table 29} o] 433l o, &7 )
Ak 0

7 Ao g = 87 g3olglon
2§73 $EE 394 2tk

Table 2: Welding condition for various electrodes

e || e
1.25Cr-0.5Mo E 8016-B2 4 24 170
0.5Mo E 7016-Al1 | 5 24 222
Inconel 625 ERNiCrMo-3| 2.4 | 14 220
Inconel 718 ERNiFeCr-2 | 2.4 | 14 220
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Figure 1: Photographs of the test specimen sample
with base metal(BM), heat affected zone(HAZ) and
weld metal(WM).

Table 3: Comparison of mechanical properties and
chemical composition of various electrodes.

Chemical composition(%6)
™ e imnlsi|p| s |cr|mo|NilTi NTb; Fe
1.25Cr-0.5 0.07/|0.72|0.51 001 0.004/1.26/0.51 bal
Mo 2
0.01
0.5Mo |0.06|0.74|0.52 ) 0.008 053| - | - | - |bal
Inconel625 0'21 0.04(0.04 O;JO 0.001 22'2 8.73 6‘(1)'4 0.183.62(0.42
Inconel718|0.06|0.010.09 0'20 0.001 175'5 2.96 5%'6 0.955.10{20.0
Mechanical properties
Types Yield Point | Tensile Strength | Elongation
(MPa) (MPa) (%)
1.25Cr-0.5Mo 550 640 25
0.5Mo 540 630 28
Inconel625 326 829 55
Inconel 718 965 1069 17
Gt Yol 8] ] A|38¢ #435.(2014. 5)
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Figure 2: Variation of Vickers hardness of weld
metal welded with various electrodes
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Figure 4: Time dependence of corrosion potentials of
weld metal welded with four types of electrodes
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Figure 5: Comparison of anodic polarization curves
of weld metal welded with four types of electrodes
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Figure 6: Variation of impedances of weld metal
welded with four types of electrodes
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