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Lubricant film thickness estimation with physical EHL
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Fig. 1 Lubrication regime maps
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Table 1 Material properties

Ball Disk
Material Cemented carbide Glass Sapphire
Radius R (= R »= R)) [mm] 9.525 — —
Young’s modulus £ [GPa] 600 78 400
Poisson’s ratio v 0.293 0.2 0.3
Surface roughness in Ra[nm] 13.4 4.62 4.57

Table 2 Lubricant parameters

Kinematic viscosity [mm?/s] | @ 40°C 95.04
v @ 100°C 10.82
Density p [g/cm?®] 0.8867
Viscosity-pressure coefficient o [GPa™] 22.32
Viscosity @ 40°C 84.27

Table 3 Test conditions for lubricant film thickness measurement

Glass Sapphire
Normal Load w [N] 5,10, 25 10, 25, 45
Rolling Speed u [m/s] 0.01~4.0
Lubricant Temperature [°C] 40
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(a) Pressure distribution (b) Film thickness distribution

Fig. 2 Example of numerical analysis (Glass, 25 N, 4.0 m/s)

4, BRLEE

Figure 3 ICHHEE X o kg0 — %R 3. 7ds, KF D Fig. 3(a)® Hamrock-Dowson H, Tl PE fHIk, Fig.3 (b)® Moes
HCILHEL 23N X WHHIE C U3 PE fHIS, ZALASCld pPE fEIS & HIRI S 7z, MERKE KR iconT, #HEKX, E
B, ¥ I2L—vavInNZThoERPRESRoTwE, 7z, COHELTHRONLBED, EHR Ty T2 —
vavikh)bRKENMEMZEH S (Hamrock-Dowson @ PR SO ZFRL). HMELKE WA TEMOEED IS S
ERREL LY, COMBARFR—AVOEEEELZ 7Y —ICL, TARAZ D77 avickdveb®s [OhEY | KfE
TOWFEEL LAz B —REE2ZOLNDS. &b, SHEHOERICE W TERRIC pPE OREBICE > T 258 5 » 3R
TE TR,

1800 1800
1600 F | — Estimation PE 1600 F| — Esqmat%on Multi
-- Estimation PR -- Estimation PR
£ 1400 € 1400 | — Estimation PE
< Measurement < Measurement
512001 Simulation i 1200 . )
@ 8 Simulation
g 21000 .
E ésm
£ £ 600
[ [

0 1 2 3 4
Rolling Speed, m/s Rolling Speed, m/s
(a) Hamrock-Dowson (b) Moes

Fig.3 Comparisons film thickness obtained by estimation formulas, measurement and simulation (Sapphire disk, w =45 N)
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