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Effects of Laser Finishing on Wear Behavior of a High-silicon

Aluminum Alloy Cylinder Liner

LI Cheng-di, JIN Mei, XU Jiu-jun, SHEN Yan
(Key Lab of Ship-Machinery Maintenance & Manufacture, Dalian Maritime University, Dalian 116026, Liaoning)

Abstract: The effect of laser finishing on wear behavior of high-silicon aluminum alloy samples, which were cut from a
cylinder liner, was studied. The results show that: when the laser scanning speed is 600 mm/min, the laser defocus is 2 mm and
the laser beam power is 1 000 W, the maximum protrusion height is 1.243 pum. The results of the wear test show that the
friction coefficient can be reduced from about 0.141 to 0.113 (decline of 19.9%), and the weight loss decreases from about
0.7 mg to 0.2 mg (decline of 71.4%) compared with that of the original samples. Silicon particles are protrude above the
surface with rounded edges by laser finishing. The exposed silicon particles prevent aluminum from directly contacting with
the piston ring. This improves the lubrication, reduces the adhesion and decreases the friction coefficient. Therefore, the wear
behavior of the high-silicon aluminum alloy cylinder liner is improved.
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Table 1 Main chemical composition of high aluminum-silicon
alloy cylinder liner (w/%)

Element Al Si Fe Cu Mg Zn
Content 71.0  20.1 0.9 5.0 0.6 1.0

*2 EBERREEM

Table 2 Conditions of wear tests

Parameters Values

Oil RP-4652D
Fuel flow rate / (mL-min™") 0.1
Temperature / C 150
Reciprocating frequency / Hz 33
Running-in load / MPa 5
Running-in time / h 1
Stationary load / MPa 10
Stationary time / h 3
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(a) Before laser finishing, SEM surface

(b) After laser finishing, SEM surface

40 um 40 pm

(c) After laser finishing, map, Si element
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Polished surface morphologies of high-silicon aluminum alloy cylinder liner before and after laser finishing (SEM)
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Fig.2 Polished surface morphologies and outlines of high-silicon aluminum alloy cylinder liner before and after laser finishing (LSM)
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Fig.4 Unworn and worn surface morphologies of high-silicon aluminum alloy cylinder liner
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Fig.6 Weight loss of cylinder liner samples with different laser
power
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