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Effect of Primary Si Size and Residual Stress on the
Wear Properties of B.390 Al Alloys

Heon-Joo Kim' and Sung-Jae Kim
Dept. of Metallurgical Engineering, Pukyong National University, Busan 608-739, Korea

Abstract Wear behaviour of B.390 aluminum alloy with different particle sizes of primary Si against a SM45C
counterface was studied as a function of wear load and sliding velocity, using pin-on-disk apparatus under dry
condition. The wear rate of specimen with fine primary Si particles showed increased wear resistance at high
wear load, on the other side wear resistance of coarse primary Si particle size was improved at low wear load. As
the compressive residual stress in the matrix increased remarkably by liquid nitrogen(LN) treatment, wear resis-
tance of the LN treated specimen was more excellent than that of T6 treated specimen.
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Table 1. Chemical composition of B.390 Al alloys
(Wt.%)
Alloys Si Cu Mg Zn Mn Fe Al
B.390 Standard 17.0 45 0.55 <15 <0.5 <13 Rem.
B.390 Used 18.7 4.0 0.56 0.68 0.13 1.0 Rem.
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Fig. 1. Effect of primary Si size on wear rate of B.390-T6 alloy tested at 19.6 N and 49 N.

Table 2. Experimental condition for X-ray stress measu-

rement
Method 26 - sin®y method
Characteristic X-ray Co-Ku
Diffraction plane Al331)

Size of irradiation mask

5mm X 3 mm

Determination mask

Half-value width method

X-ray incident beam ()

0, 15, 30, 45 deg

Filter Fe

Tube voltage 40KV

Tube current 30mA

Divergent angle 1 deg

Scanning speed 1 deg/min
Time constant 20 sec
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Fig. 2. Effect of primary Si size on friction coefficient of B.390-T6 alloy tested at 0.2 m/sec.
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Fig. 3. Effect of primary Si size on the shape of worn surface of B.390-T6 alloy tested at 19.6 N and 0.2 m/sec.
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Fig. 4. Effect of primary Si size on the shape of worn surface of B.390-T6 alloy tested at 49 N and 0.2 m/sec.
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Fig. 8. SEM microstructure and EDS results of wear debris in B.390 alloy with 15.1 pm Si particle tested at 19.6 N

and 0.2 m/sec.
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