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ABSTRACT : This paper shows the effect of axial profile on the elastohydrodynamic lubrication (EHL) behavior of

axially profiled cylindrical roller, For two different type of profiles which have nearly similar elastostatic

pressure cistribution, the EHL results show large differences. Especially the difference in film shape is larger

than that of pressure distribution, Therefore, the magnitude of the minimum film thickness should be a major

criteria to design the axial profile of the roller and a new design procedure is presented which tuke into account

the minimum film thickness as well as the pressure distribution.
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Fig.1 Roller axial profile schematic,
(a) Crown, (b) Dub-off
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Fig.2 Computational boundaries and grids.

Fig. 2 XA ARSY AaiAle Alared el 237
§ uUehd Zlojch gy &Ry HJ{Foliofale] wt
3t olg 22 c.detx s, Alatdde] g &
FHBAL 42 -4cs} 1.5col, HouAAE ZEuq)
ol wleld 1.01d-1.04dell Folch FEYRoR Y
SpikeZ} WAdsh= Gzt Aoyt oz Tealql Ajatyy
2ol Aaje] BHZ ZYIA, TEYB o] o}
Aot oge] SotRels WA FAUThE siMe] A1gd
4592 geY T2y Aateale 2oyl Hejol
BAYe] 1Y]=0.72 232 20|, 2] 24U Steel
2 A E=220Gpac|th. ajsidyzt ¢HMP2ALS An
2ulz. 131 e},

4 3 o 23

Fig.3& Fig.lo] Yehd Frix] Zgalgl #Hejel
Re*=100%] Crown2} Rq*=0.3%1 Dub-offoi] thsjM F-ajgds}
F ¥=1.85x10-5Q) ol iyl syl ez ¢
A&E FodFol 28 ZHolwoze Ay Exg
Hl@3led LR Rolr}l, =2ujqlale] ME tlEx|RE &
ol 3lFof izl BEAXRY—AERE A FYsicl,

52

le(:]‘3 .
3 Dub-off, Rd=0. 3
——-— Crown, Rt =100
2 -
1 —
T T
0.5 0.6 v 0.7

Fig.3 Comparision of axial elastostatic pressure
distribution at X=0 (Ref.[4]), W=1,85x10-5
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Fig.4 Contour plots of dimensionless pressure (Px104)
U=2x10-11, G=2700, ¥=1.85x10-5, |Yc¢|=|Y4a{=0.7
{a) Crown, Rc*=100, (b) Dub-off, R4*=0.3
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Fig.5 Contour plots of dimensionless film thickness
(Hx108), U=2x10-1!, G=2700, ¥=1,85x10-%,
|%c|={Ya]=0.7, (a) Crown, Rc*=100, (b) Dub-off,
Ra*=0.3
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Fig.6 Variation of minimum film thickness with
dimensionless crown radius
U=2x10-1t, G=2700, W=1.85x10-5, |Yc|=0.7
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