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Effect of Cathodic Protection on Erosion-Corrosion
Control in Alloy Metals of Marine Bearing
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*Korea Maritime University

Abstract —When marine lubricating oil began to be emulsified and oxidized through ingressive
water that have leaked from cooling pump seal systems, cooler, purifier system and piping system,
the cavitation erosion-corrosion in alloy metals of bearings remains to the various troublesome
problem at effective engine performance. Therefore, applied the cathodic protection to the control
test of cavitation erosion-corrosion, and appointed the marine system oil containing 3% sea water
as test environments, with different conductibility. Also, used the piezoelectric vibrator with 20 KHz,
24 um as the cavity generation apparatus, and examined the weight loss, potential value, current
density etc. in specimens with those condition. According to this testing data, investigated influence
of cathodic protection on the control characteristics of cavitation erosion-corrosion, and will serve
those as an elementary design data of marine bearing.
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Fig. 1. Schematic diagram of cavitation erosion test.

Table 1. Chemical composition and properties for alloy metals of various bearing used as cavitation erosion experi-

ment
Alloy metals of . Hardness Density Tensile strength
bearing W,%) | o0 | P | Cu f Sb | Ni (Hv) (mg/em’) (Kgf/mm?)
Sn base (WM 1) 90 - 1 4 6 - 31 7368 7.55
Pb base (WM 7) 12 31 14 - 20 9534 6.40
Cu-Pb base(KM 4) 0.5 25 ! 735 - 1 71 9338 18.50
Table 2. Chemical composition of Al-alloy anode used as sacrificial anode method
Composition Zn In Fe Si Ca Al
Weight(%) 42 0.027 0.053 0.072 0.005 Balance
Table 3. Properties of oil environments used as cavitation ernsion experiments
Name of Specific gravity Viscosity pH Flash point Sediment
oil used (60/60°F) (cSt, 40C) (c) Vol(%)
System 0il(S.0) 0.9165 109.0 7.8 260 trace
S.O0 with 3% SW 0.9541 91.3 6.3 310 2.32
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Fig. 2. Weight loss vs test time in system oil and S.O
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Fig. 3. Corrosion sensitivity vs test time in system oil with
3% SW for materials.

o) dejdat 9 o] 2=, Cl o]22) Wi
frMel abs WEERS] F7h wiEelzba AzhEch
228)5 KM 4ol A 57 Jbo] 74 A vebe
H %2 Table 1ol ek 3Fe] Cu 3 Nig] &gl o3t
el SRRV Formay AuldHeld Ko
ol o ST MAIER S Ehitte] 7]
uf -] o}

apeb Fig 29) 26h-iGatfEAlel ol igamtte
Hrp pgre R asty] gste], Fig 32 Eilihel
thak Flfbihol Aol WA S Akt Aoy
02 WEEERZME(Se)E o A(DF 2ok

Sc=KEAQ Flfbuhell A o) sfulele]d -1
fioll o8+ A AR/ Rl AL Aol
iZppel & FARDE n

(<}, B Mo FA BUYES FEEHES ol
2 OEehERC) Sl MU Bl ANulEle) A 2k
fEA=E sle Ae® 73

olell olatwl KR AC o FfLihol A2 Whk
Wt EERTIC A3 F7keke el WM
79] wola) Aeitel WS o2 HWol® &
Gl wlsh A 7hg wzbsich

ole} zro] FEEIM WaEZ ] Frhe ol
e el fert el Bl o3 TERE Ao
PfEe) Auleleld Futlel &8 Fx1H o] HiEol
s, EtrEERe S7hE BRbel <13 @l
Z7817] wEelet A=) =g Fl kel M
T 25 Qemel ko] MEREY Cl o] EAo
Z7Elo) Batte] AL BN HEIQ] Rkl
tistel EEILEP MEERe] RRERC o8 &
fi-ggado] £21%]7] wiFelzt FAWH13) 2By



#A wolal Gebtel a-rEaIEel vl X BREEETALS] MR 61

Corrosion potential, Ec(mV/SCE)
1
v
3
I

0 5 10 15 20 25 30
Test time, t(x10 min)

Fig. 4. Corrosion potential vs test time in system oil with
3% SW for materials.
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oil with 3% SW for materials.
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oil with 3% SW under cathodic protection for materials.
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