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Galvanic Corrosion Prediction Technology for Aluminum Parts of Chassis
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ABSTRACT

The time for evaluations can be reduced because
it is now possible to predict corrosion by simulation
of the depth of galvanic corrosion in aluminum
chassis parts. Based on input of polarization curves
conforming to the specific corrosion environment,
this simulation technology is able to calculate the
reduction in aluminum volume due to galvanic
corrosion from the corrosion current, and to output
the depth of corrosion. It can replace corrosion tests
previously requiring 5000 hours with a simulation
of approximately 20 minutes, making it possible to
predict the depth of galvanic corrosion occurring in
the market in a short period.

1. %5

HBj s dROBRILTEO—D L LT, #2571
I =Y AMBINEIRT B 5N D B0, R LT VERE
THHINZ 2RV Y g V&I, B8 (B 54
FIOBMNZEIZ X BEE) OREDNTHREINS 20, WEMHE
OFHI S EPBREE E 5> TS, ARV Y 3 VDR
T, T E OMBRE N TOBIEESM %2 7L
REEEIC KBRS, 72 b3 — ZETHEOB RN D
MERT, MEMAZHEL T3, La L, Z0REEIRIC
WEB»HE2ET 5729, 2hifb s, kIR, [H
HOFM A TZ B HENDBEE Eh/z. CAE(Computer
Aided Engineering) #FIf$ % L0 H» 6, BEFOE
Y3al =¥ 3 vV 7 b (ATIRSEHRIIED 3D-Cafe'")
BEIRL 720, [V 7 M, WK &5 s %6t
Y2V 7 Dk, The i3s3 HlEE cHET S
EEE, HBETELE» S

* Ui R&D £ > & —

https://doi.org/10.69239/hondatechnicalreview.2010 22 2 28

7 ZC, {2 Bl %728, 3D-Cafe 2FIHL
BT L ERBELE. ZoTar s aid, HiRO
Y3iab—=Ya v T N, FilCBEEOZENITHILT S
HREABIML, BB O LS &, X FICENMTIE
BEBUCIGRE S U7z, & 72, il BB AR B
B3 a<, HOKBIZEOLR TWAIRETH L ZLITHE
HLU, ¥Iab—Ya VICANT3/85 2 —4 %, KK
BEa U4 FellE Lz, 2hick 5 C, FBICE
LR DX IR E, v 2L —Y 3 YV THBIHE
Ll R7ur 7 o103, EROEERERRIZNDS
Ialb—va VEliTH D, Sl OMBMEAFTE
DTHRET 5.

2. BEDAHZX L

WRLE, R 2BOEE EMLUZRET, AR
Bhickrhizex, EOKRNEBRPELMICERT S

— 193 —



Honda R&D Technical Review

Vol.22 No.2 (October 2010)

REThHy, BMEGEEMERE &S, KEEEOUAK
iz 28BS ? % Fig. 11258,

Fig. 12256bh» 3 k312, 7= 2d#kdk b &&EM
MEW, ZOETLIZY AR THD, P3EHTHB L
WL TSI 2y b L EAEER L 22K THEKIERD K5
BIEEER Fcsrhb e, (1), (2)ThHesbEhb
BIBIC & > TT NI =T A BB THABEHL, T3
=Y LABMERNICEE T SEEL AT .

2H,0+0,+4e —>40H" (1)
Al>AP 43¢ (2)

A (1) ORI EEER EoRZ 2 RIET, Y — FRIB
Loy, R (2)DRIBIZT I I = 2% ETRZ 3 KB
T, 7/ = FRIBEWS., 51, BTOBENC LD FE
THERIBEEEREIIN S, FEERIE, &, 73
= 4, HKER, SRONEE TR S 15 g 2 i To
5. %7, BEEHRE Y — P, X077 — Filifl
THl >R, ThEnhhY — FEREE, 7/ — NER
B LS,

P TN IZT LOBEBROYE, VY — FXEMOE
D728, X (1) ORIBAFBERIGA LR L TW5. Z Ok
DBFBWBEEL, L TN I = 205t & FHAH S

ZENTES.
I I
Magnesium
Zinc
Aluminum alloys
Mild steel, Cast iron
Low alloy steel
1 Aluminum bronze
O Tin
1 Copper
O Silver
CA Titanium
II:|l Gra;?hite |

02 0 -02-04-06-08-10-12-14 -16
Potential (V) Saturated Calomel Electrode

Fig. 1  Corrosion potential in sea water
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Fig. 3 Model of galvanic corrosion
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Table 1 CCT conditions
Order State Salt . Temperature Humidity Du_ration
concentration time
1 Salt spray 5 wt% 35°C 98% 1hr
2 Drying 50 °C 30% 2 hr
3 Wetting 35°C 95% 3hr
Table 2 Measurement conditions
Order State Salt concentration Temperature
1 Salt spray 5 wt% 35°C
2 Drying 26 wt% 50 °C
3 Wetting 26 wt% 35°C
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Fig. 4 Simulation model
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Table 3  Electrical conductivity

Salt . Temperature Electrigql
concentration conductivity

5 wt% 35°C 9.56 S/m

26 wt% 50 °C 49.47 S/m

26 wt% 35°C 40.03 S/m

Table 4 Physical values for materials

. Specific
. lonic ) Mass
Material valence gravity (g/1 mol)
(g/m°) g
Aluminum 3 2.69X10° 26.982
Steel 2 7.86X10° 55.845
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Table 5 Comparison of corrosion current density

Condition Simulation Measured
value

Salt spray 20 pA/cm? 120 pAlcm?

Drying 10 pA/cm? 100 pA/cm?

Wetting 10 pA/cm? 100 pA/cm?
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Table 6 Simulation results for current density using polarization curves measured at different hydrogen peroxide
concentrations

- Salt Measured Hydrogen peroxide Simulated

Condition . .
concentration value concentration value

Salt spray 5 wt% 120 pAlcm? 0.0075% 123 pA/cm?

Drying 26 wt% 100 pAlcm? 0.015% 96 pA/cm?

Wetting 26 wt% 100 pA/lcm? 0.015% 103 pA/cm?
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Fig. 19 Microstructure of area with galvanic corrosion
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