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Study on friction characteristics according to lubrication condition of metal
surface by laser dotted line patterm processing

Woo-young Chung*, Sang-Ho Kim*, Hyung-Wook Han*, Joon-Won Min*,
Won-Yong Jeung**, Meung-Ho Rhee

"Korea Automotive Technology Institute, “Korea Institute Of Science and Technology

Abstract

A high speed laser texturing method that relies on laser scanner conditions, to form pattern shapes
with micro-narrow surface detail such as dotted line features is demonstrated and analyzed. For example,
this method may be used to piston ring and gear part for automotive. Data on friction characteristics of
two laser patterns employed for STD61 steel will be shown. Comparison of pattern depths obtained by
repetition overlapping process with laser scanmer to the results on friction coefficient will be provide. It
will be shown that friction characteristic in dotted line patterns can significantly depend upon interaction
with the lubrication and laser pattern conditions. Laser pattern processing into a shallow depth provides

only slight improvement in friction, while work into a deep shape indicates a significant improvement.
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Fig. 1 Testing specimens: (a) Lower specimen, (b) Upper
specimen.

Fig. 2 Schematic diagram of Contact area.
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Fig. 3 Test Equipments: (a)Marking Laser System, (b)
Friction Tester.

Table 1 Laser Specification

Model YLP-20
Mode Single
Energy/pulse (20kHz) Im]
Pulse Width 100ns
Pulse Repetition Rate 20-80kHz
Laser Type Fiber Laser
Output Power 20W
Wave Length 1,064nm

Table 2 Friction Tester Specification

Load Range 5 to 1000N
Frequency Range 2.5 to 50Hz
Stroke Range 0.05 to 15mm

Table 3 Condition of Pattern Processing

Focal Length 175mm
Frequency 20kHz
Laser Power 20W

Scan Speed 0.1m/s

(b)

© (@

Fig. 4 Dotted line patterns by laser processing: (a)
When the direction of the friction test is parallel
to the patterns, (b) When the direction of the
friction test is perpendicular to the patterns,
(c) Cross section image of once processing, and
(d) Cross section image of 20 times processing.
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Table 4 Lubrication Condition

No Lubrication Condition

! Dry

unlubricated state

after a drop of 011 (8mg), wipe
oil

2 Wiping

on friction surface, a drop of

3 One drop of oil oil (8mg)

4 Full lubrication submerged in oil

Table 5 Condition of Friction Test

Frequency 10Hz
Stroke 10.8mm
30-900N continuous load
Load .
increase
Oil grade 5w40
Temperature Room temperature
Test Time 20min
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Fig. 5 Friction coefficient as a function of test time and
load; dry condition.
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Fig. 6 Friction coefficient as a function of test time and
load; wiping condition.
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Fig. 7 Friction coefficient as a function of test time and
load; condition of a drop of oil.
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Fig. 8 Friction coefficient as a function of test time and
load; condition of full lubrication.
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