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Experimental Study on Friction Characteristics of
Metal Surface Treated by LST
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Abstract

The studies on the fine processing on the surface of the metal utilizing the technique for LST (Laser
surface texturing) have been performed recently. This study has acquired the lower frictional coefficient
and endurance in the harsh environment of motion by realizing the frictional motion in the low
lubricating range of low frictional coefficient in addition to storing of lubricant through fine processing

on the frictional part of metal.
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2.2 Laser Surface Texturing
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Table 3 Specifications of LST Machine

Index Value
Beam size 40-200m
Resolution 1.5um
Position reproducibility 300
Working distance 297mm
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Fig. 1 Diagram of LST.
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Table 4 Conditions of LST

Index Value
Object lens F-theta 160mm
Pulse repetition rate 20kHz
Peak power 18.3, 22.7, 25.0MW
Pulse counter 1
Dot speed 100mm/sec
Focus distance 178.3mm
Aperture Smm
Dimple distance 0.1mm
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Fig. 2 Schematic diagram of fiiction test.

oA e g Aulzt & 5 Q=
2 a5t Al FEEE B AABE L
Z 13709 *7rer BR stgiciTable 5). 7} Al¥
Fra} dEo)rt F7H5Hz, 30N, 3minyg AA
Bt Algo] AMSSE 988 9.3-11.5¢St(centistroke)
o] FHEO} 0.84-0.869] HIF-S Zt= 7HEHE A
222 36mg AMLEGTE AEA|HO] e
258 d PH(IHE 7HEst] ARSI 4 A
el dAuct AE T8 F UAEE ARSI 2
S AAE dAlEten Zhzke] AgTziatct Al
28 838 Tkt '

O

Inl‘ls

Table 5 Test schedule

Exp. Load (N) |Frequency (Hz) | Time (s)
1 100 30 300
2 200 30 300
3 300 30 300
4 300 20 300
5 400 20 300
6 500 20 300
7 500 15 300
8 600 15 300
9 700 15 300
10 700 10 300
11 800 10 300
12 900 10 300
i3 900 5 300
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Fig. 3 Replica of LST specimen.
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Fig. 4 SEM of LST: (a) No Treat, (b)18.3MW,
{c) 22.7MW, (d) 25.0MW.
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Table 6 Measurement of dimple dimension
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Fig. 5 Stribeck curve.
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Fig. 6 Friction coefficient according to LST Intensity.
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Table 7 Reduction rate of friction coefficient

Frequency | Peak power | Peak power
Step | (Hz) 18.3MW 22 7MW

Load (N) (%) (%)
1 0.300 -22.5 -13.8
2 0.150 -58.5 Fail
3 0.100 -48.5 -41.9
4 0.067 Fail -29.9
5 0.050 -26.1 -12.3
6 0.040 -19 -4.0
7 0.030 0.8 -4.4
8 0.025 -5.8 -10.8
9 0.021 0.3 -49
10 0.014 5.3 1.3
11 0.013 -4.6 -4.0
12 0.011 -2.5 -4.9
13 0.006 2.3 -1.0
Average -15.3 -10.8
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Fig. 7 Surface of friction-tested specimens: () No Treat,
(b) 183MW,(c) 22.7MW, (d) 25.0MW.
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