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A Study on Chromium Electroplating of Piston Ring Groove's Surface
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Abstract

When the low heavy oil is using as fuel oil to the diesel engine, some problems such as corro-
sion resistance, wear resistance and heat resistance are happened in diesel engine's internal
material, especially the adhesive wear of piston ring groove was occurred as a important prob-
lem. Therefore to prevent adhesive wear of its groove, the surface of its groove used to be elec-
troplated with Chrominum and for its Chromium electroplating, Fe anode is being used until
nowadays because of its Special shape. However in case of using Fe anode, there were some
problems such as deterioration of solution, property of Chromium film, and condition of coat-
ion. In this paper Pb anode electroplated with Pb to the steel plate was investigated for its
Chromium electroplating for Pb's high corrosion resistance in acid solution, and Pb anode is
not dissolved compared with Fe anode and deterioration degree of solution in case of Pb anode
is samller than that of Fe anode and also property of Chromium film was better than that of
Fe anode. Moreover it was known that the optimum cathodic current density for Pb electro-
plating to steel plate as insoluable anode for Chromium coating of piston ring groove is

30mA/em? by experimental results obtained.
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Fig. 1 Experimental apparatus for Pb electroplat-
ing to steel plate
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Fig. 2 Schematic diagram about chromium elec-
troplating for piston ring groove
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Fig. 3 Variation of cathodic potential on the steel
plate in case of Pb electroplating
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Fig. 4 Variation of applied voltage according to
cathodic current density as a function of
coating time(h)
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Fig. 5 Variation of anodic polarization potential
according to cathodic current density as a
function of coating time(h)
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Fig. 6 Variation of cathodic polarization potential
according to deterioration degree of solu-
tion with electroplating times
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Photo. 2 SEM photographs of steel plate's surface
with Pb electroplating as a function of
electroplating times(1st, 5th)

2 e &l vlma LR ot WEHES
& Ao what &d e A A GwkA T &
= 27150 EHME BeEe) 3% 23 =
$2o] Fao me AR WA W
ZEEEko] doiwtty. ol el FERAM FHEES
& 79 AAY BWRKHEL A2 olof ] =3
wo] dstahd el Mol B rES ¥ 7
AT

3.4 HptED HigEel b

A @A GeEe ol BRI Bolfgits el
e A sk Bkt a8id A EHEEA Sl
A= e Mo atebs AEgee] BTV
ox)7) o Bol BBl MY Fad i B
Btk a8l BRROE a3 A2 kel &
Hgjo) Al 2eksty] w ol G HEel

T 1T 17T
e

o:Fe /

T T T 7V Vr]
»
o
o

v

LEES SRS R R |

1 L 1 1 n 1 I 1 1 1
0.7 0% 1.1 13 ) 1.7 19 21
Anodic Polarization Potential(V/SCE)
Fig. 7 Anodic polarization curves of Pb and Fe
anode in chromic acid solution
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Photo. 3 Variation of SEM photographs of chro-
mium film in case of using Pb and Fe
anode for chromium electroplating
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