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Addition of Fine Patterning on Acrylonitrile-Butadiene Rubber Surface by Using Short-Pulse Laser
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In order to improve tribology characteristic of the rubber, addition of fine patterning on NBR surface by using short-pulse

laser has been studied. The dimples of 70-110 pm in diameter without burr were formed on NBR surface by laser irradiation

for 0.01-0.1 ms. The depth and diameter of dimples could be precisely controlled by adjusting both shutter switching and laser

oscillation frequency. In addition, the thermal effects around the dimples were also suppressed in the low frequency. On NBR

subjected to YVOy laser of 20 A for 0.05 ms, the lowering of friction coefficient was confirmed at early stage on friction and

wear test, compared with non-treated NBR. Moreover, the rise of the friction coefficient by adhering between the ball and

NBR surface was also suppressed. These results are attributed to the improvement of holding force for the lubricant by

concave-parts of the dimple.
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Table 1 Molding conditions of NBR

Equipment Bunbury mixer
Mixing-1st Temperature 343 K
Time 300 s
Mixing-2nd Equipment Two-roll-mill
Equipment Heat press
Molding Temperature 433k
Time 1.2 ks
Pressure 6.87 MPa

Table 2 Laser processing conditions

Wavelength 1064 nm
Focusing distance 130 mm
Defocusing distance 0 mm
Spot diameter 60 pm
Exposure angle 0°
Current 20,22,24 A
Frequency 1, 10, 25, 50, 100 kHz, CW
Shutter-open-time 0.01,0.05, 0.1 ms
Atmosphere in air

Table 3 Friction and wear test condition

Type Ball on disk
Measurement Load 50 gf
Speed 261.7 mm/s
Material SUS 304
Ball )
Diameter 10 mm
. . Type Mineral oil
Lubricating oil .
Quantity 0.005 ¢
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Fig. 1 Schematic drawing of laser processing at 200 mm pitch
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Fig. 2 Processing shape of NBR surface obtained by
non-contact scanning white light interferometer: 0.05

ms—24 A—50 kHz
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Fig. 9 Backscattered electron images of NBR surface after
friction and wear test: (a) Non-treatment, (b) 0.05 ms—
20 A—1kHz and (c) 0.05 ms—20 A—50 kHz
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