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Abstract

The wear-corrosion behavior of Al-20Si-XPb-YCu (X=0-10 wt %,Y=0-3 wt %) alloys,

fabricated by a hot pressing technique and subsequent heat treatments, was evaluated by a block-

on-ring tribotest. The evaluation examined the effects of applied potentials and environments
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which included dry air and 3.5wt% NaCl solution. The corrosion behavior was determined by Tafel polarization tests.

The results showed that the additions of both lead and copper improved the wear resistance but led to higher corrosion

rates. Heat treatments had a beneficial effect on the corrosion resistance of most alloys with the exception of Al-Si

alloy.      

Al-Si alloys had excellent wear corrosion resistance, which increases with the increasing applied potentials.

Additions of lead and copper  further improved wear corrosion resistance.  In addition, the passivity of lead containing

Al-Si alloys increased substantially, which was responsible for the apparent reduction of both wear rate and corrosion

current in the passive potential region during the wear-corrosion test.

Keywords: wear-corrosion behavior, applied potential, Tafel polarization, Al-Si alloy
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NSC 89-2815-C- 231-010R-E

5. 3.5wt%(PH=6.7)NaCl

.

E
corr

(mV) i
corr

( A/cm2)

AS-press Heat-Treated AS-press Heat-Treated

AS -762.8 -730.6 1.592 2.836

AS-5Pba -822.3 -800.4 3.310 1.231

AS-10Pba -886.0 -842.8 4.383 2.334

ASC -685.0 -619.6 3.467 2.671

ASC-5Pb -739.5 -673.8 2.273 1.768

ASC-10Pb -807.9 -696.9 4.773 3.343

a. AS-Pb : 370 x24hr and 60

quench.

b. E
corr

:Corrosion Potential ; i
corr

:Corrosion Current

density.

4. 3.5wt% (pH=6.7) NaCl

OCP.

OCP (mV)

AS -753.2

AS-5Pb -825.3

AS-10Pb -878.6

ASC -670.3

ASC-5Pb -742.8

ASC-10Pb -810.5

3. ASC ASC-Pb

.

ASC 19% 22%

ASC-5Pb 22% 33%

ASC-10Pb 88% 112%

2. .

Rockwell B Scale

AS 49.5(2.2) 53.2(0.6) -

AS-5Pb 35.9(1.8) 39.3(1.0) -

AS-10Pb 27.2(1.3) 28.8(0.9) -

ASC 62.3(2.0) 74.5(0.4) 76.0(0.5)

ASC-5Pb 59.2(1.8) 72.3(1.0) 78.5(0.8)

ASC-10Pb 35.5(1.2) 66.7(0.8) 75.2(0.4)

* :

a. AS-Pb: 370 24hr+60 quench.

b. AS: 370 13hr+480 11hr+60 quench.

c. ASC ASC-Pb: 370 13hr+480 11hr+60

quench+180 aging 3 hr.

* : 180 aging 3 hr.

1. 

Al(wt%) Si(wt%) Pb(wt%) Cu(wt%)

AS 80 20 - - 2.624

AS-5Pb 75 20 5 - 3.056

AS-10Pb 70 20 10 - 3.488

ASC 77 20 - 3 2.811

ASC-5Pb 72 20 5 3 3.243

ASC-10Pb 67 20 10 3 3.675

* A S C Aluminum Silicon Copper

* : Al=2.698 ; Si=2.328 ; Pb=11.34

; Cu=8.93

* = (wt%)
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