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Abstract — The effect of characteristic of surface roughness and roughness patterns on friction was studied exper-
imentally in boundary lubrication with reciprocating tribometer. Roughness was changed from Ra=0.2 (um) to
Ra=1.2 (um).Three roughness pattern-transverse, oblique, longitudinal- were tested for various load and velocity.
The experimental results show that the scuffing resistance of surfaces with transversal roughness pattern is higher
than that of surface with longitudinal and obliq pattern. under the conditons of the roughness values of Ra=0.2,
0.5,1.0 and 1.2 .surfacer roughness (Ra) was decreased with the normal load increased before scuffing occurred.
oblique pattern and longitudinal pattern with Ra=0.2 and Ra=1.0 was higher scuffing load under low sliding
velocity, but with Ra=0.5 was higher scuffing load under high sliding velocity.

Key words — Roughness pattern, friction coefficient, scuffing load.
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Table 1. Mechanical properties of specimens

. dEHYP) A=,
Material (kg/mm?)  (kg/mm’) 3= (HB)
SM45C (plate) 50 min 70min  201-269
SCM435 (pin) 80 min 90 min  269-331

Longitudinal Oblique

Group | Group !l Group il Group IV
Ra=02/m  Ra=05um Ra=10mm  Ra=1.2un

Fig. 2. Schematic diagram of surface finished orienta-
tion of each specimen.
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Fig. 3. Schematic diagram of step load test.
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Fig. 4. Friction coefficient versus contact load for
different roughness pattern at Ra=0.2, sliding velocity
2 Hz.
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Fig. 5. The average roughness of worn surface vérsus
contact load for different roughness pattern at Ra=0.2,
sliding velocity 2 Hz.
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Fig. 6. Friction coefficient versus contact load for
different roughness pattern at Ra=0.5, sliding velocity
2 Hz.
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Fig. 7. The average roughness of worn surface versus
contact load for different roughness pattern at Ra=(.5,
sliding velocity 2 Hz.
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Fig. 8. Friction coefficient versus contact load for
different roughness pattern at Ra=1.0, sliding velocity
2Hz.
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Fig. 9. The average roughness of worn surface versus
contact load for different roughness pattern at Ra=1.0,
sliding velocity 2 Hz.

Q.16

0.154

8
T o1
i
G 0134 P -
5 e g
o 0124 @
| .
AT
011
010
009 , . ; T T T
100 200 300 400 500 600

Load(N)
Fig. 10. Friction coefficient versus contact load for
different roughness pattern at Ra=1.2, sliding velocity
2Hz.
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Fig, 11. The average roughness of worn surface versus
contact load for different roughness pattern at Ra=1.0,
sliding velocity 2 Hz.
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Fig. 12. Friction coefficient versus contact load for
different surface roughness at transversal pattern,
sliding velocity 2 Hz.
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Fig. 13. Friction coefficient versus contact load for
different surface roughness at oblique pattern, sliding
velocity 2 Hz.
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Fig. 14. Friction coefficient versus contact load for
different surface roughness at long pattern, sliding
velocity 2 Hz.
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Fig. 15. Friction coefficient versus normal load for
different sliding velocity at trans pattern.
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Fig. 16. The average roughness of worn surface versus
normal load for different sliding velocity at trans
pattern.
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Fig. 17. Friction coefficient versus normal load for
different sliding velocity at oblique pattern.
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Fig. 18. The average roughness of worn surface versus
normal load for different sliding velocity at oblique
pattern.
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Fig. 19. Friction coefficient versus contact load for
different sliding velocity at longitudinal pattern.
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Fig. 20. The average roughness of worn surface versus
contact load for different sliding velocity at longitu-
dinal pattern.

glold &xrt Frigel weh 273 BAEEe] WA
Uepds & & vk 22l 2FFe] 2
@ A4e Zishd ¥H Ae o] A%
2] 100N9) 3lFollA U ATyt 273
AR g Frishe AFE Bt ol #8Y
MRS AL oil valley A7} &7 wEQd R
oz Azkgd, & 2 35ME truncationZHE[3)
o 23 S4A Ha A} Lokt skgol &
7WBIRAMREE eotold Wi 7R EY W
ol F9)9] T3} AR F8FY FHE WA
317) wj &l =3 E71385 o) oAl B A
717t ARAR AL ok wE ATt SVkske Aes
CEAR2N=

-

_

e M

3-4, 27| 5I= bl
AP, BAPIRNTE, SR
Hejole A H ALY 8 Setoly }

217

800

600
scuffing load (N)
400

sliding
velocity A 0.5

Initial Ra (um)
Fig. 21. Scuffing load as a function of sliding velocity
for different initial surface roughness at transversal
pattern.
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Fig. 22. Scuffing load as a function of sliding velocity
for different initial surface roughness at oblique
pattern.

sliding
velocity

Fig. 23. Scuffing load as a function of sliding velocity
for different initial surface roughness at longitudinal
pattern.
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