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The Friction and Wear of Boundary Lubricated Sliding Surfaces
Using Three Different Surface Profile Spacing

Se-Doo Oh' and Young-Ze Lee**

Graduate School of Mechanical Engineering, Sungkyunkwan University
*School of Mechanical Engineering, Sungkyunkwan University

Abstract — In this paper the ball-on-disk type sliding tests with boundary lubricated steels were carried out
to verify the relation between surface profiles and wear as well as scuffing. Three kinds of surface roughness
and asperity radius were produced on AISI 1045 steels using the different processes of grinding and polishing.
Frictional forces and time to scuffing were measured. Also, the shape and amount of wear particles were ana-
lyzed to compare with original profiles. From the tests, it was confirmed that the size of wear particles are
very related to original surface profile. The time to failures and wear amounts were sensitive to the surface
spacing. The large surface spacing shows much longer sliding life and smaller wear amount than the others.
Time to scuffing was increased with increasing surface profile spacing. The size of wear particles was
increased and the amount was decreased with increasing surface profile spacing. Wear volume and wear rate
K were decreased with increasing surface profile spacing. And after sliding tests, surface cracks of inner parts
of the wear track occurred scuffing were observed and compared the differences about each specimen having
the different surface profile spacing.
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Fig. 1. Ball-on-disk type sliding test.
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Table 1. Surface parameters of each specimen

Parameters Type 1 Type 2 Type 3
Sn [1m] 0.0385 0.0617 0.1049
S [pm] 0.0241 0.0305 0.0426
R, [um] 0.1902 0.5607 0.9088
R, [um] 0.2571 0.7441 1.1503
Aa 0.0662 0.1132 0.1156
Aq 0.0976 0.1706 0.1787
Aa [pm] 17.8367 31.4900 49.9033
Ag [um] 16.4700 27.4767 40.6167
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Table 2. Surface parameters of contact part for each
specimen

Parameters Type 1 Type 2 Type 3
S [mm] 0.0393 0.0417 0.0422
S [mm] 0.0259 0.0227 0.0206
R, [pm] 0.1892 0.2043 0.1980
R, [pm] 0.2123 0.2302 0.2192
Ag 0.0657 0.0703 0.0686
Ag 0.0982 0.0952 0.1098
Aa [mm] 17.7020 17.1296 16.7655
Ag [mm] 16.9864 16.5419 19.9072

A7 ¥ FH9 FelE th2A 3] At Y=ot
TE £ES o83l e dvlsigier, drld &
He 5YT AEE o183l ET4A 3T Table 1
o 7128 A ANEe ZH FnEE BRAFETH

AL EHstezA Ao B3 HESHA 2
g A FF AEe HEdHE Y3 €oh B@A
zpe)7F e He 2 A 2o, )elth &
Ho)Aold EH profile?] HAFIFOZ, peaks} 717}
& valley®] 712nbgke] F@zdojolt}. Table 2& A
Aot HEG o]FE peak FE9 W FIV|HE B

FEd 2 Z2E0] oFF ARt As E
3 itk Ao os] el 2u oS tEA &
ozx, BH £7]9 £8 g7 seME vluyg 4
oA FEAEE U & F Atk w2
o] Zrg3lA @ W EHE7|9 peakollr] HIFEHA
nEEE RAEL Y F UoH, FHET|Y valley
Fro] Wgo|u} g Aot A olsf LAYs)
£ updEs #E 5 Uk

Fig. 2&= B 478 $8) AE A8y #9& B
d&rh BEe BA & 0] Type 19 EHY
2F0)AS Type 39 Zo|duT) &t FHAA B
o Rro =gl o3 EREV|Q] peak Fre Al
AsiA FFe|R Folt}

Fig. 32 7} A9 EAxEE BoFEch AJHe &
HzEE #FEH XHUE7)Q peak FEE°] F4
o o3 EHATE e I F Ut ax
Ago) wlg} 2wjo) o] tEthe ARl 2 Ho] &
g & 4 itk

gy mny AgS FT F AAE didol o
ot gHle] widEY F9o GAA e EYAE
At aelz FHe 2oy mE wrEYat




Z3AERNM ERe] Lueldel e vhE | vl 54

(a) Type 1

(b) Type 2

(c) Type 3
Fig. 2. Surface of each specimen.
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Fig. 3 Surface roughness of each specimen.

Table 3. Results of sliding test

Type 1 Type2  Type 3
Coefficient of Friction 0.115 0.114 0.117
Scuffing Life (cycles) 2383 4062 4621
0.1818 0.1485 0.0835

Wear Volume (mm?)

Wear Rate, K

(<10° mm’/N - m) 2491 0.802 0.236
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Fig. 4. The numbér of cycles to scuffing due to spacing
of surface profiles.
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Fig. 5. The wear volume due to spacing of surface
profiles,
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Fig. 6. The wear rate due to spacing of surface
profiles.
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Table 4. The size of wear particle after sliding test

Typel Type2  Type3
Ave. Particle Size (um) 15.60 20.63 26.65
Max. Particle Size (um) 55 100 180
0.06
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Fig. 7. Normal distribution of wear particles.
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Fig. 8. Number of wear particle for each specimen.
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Fig. 9. Surface crack of each specimen.
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Fig. 10. The propagation of surface crack.
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