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Fig.4 Flow chart

equivalent radius(R), m

inlet temperature of lubricant(to), K
inlet density of lubricant(po), kg/n?
pressure-viscosity coefficient(a), Pa™

temperature-viscosity coefficient(r), K™

coefficient of hubricant thermal expansivity(®), K

thermal conductivity of lubricant(k), W/m - K

specific heat of lubricant{c), J/kg * K

313

919
1.136E-8
0.04666
'6.5E-4
0.1457
2306

thermal conductivity of cylinder(kc), W/m- K 47

specific heat of cylinder{c.), J/’kg - K

density of cylinder(p.), kg/nf

yield stress of grease(ty,), Pa

viscosity parameter of grease(Ty,), Pa s"

rheological index(n)

7850

139.3

21.98
0.63

Table 1 cylinder and lubricant properties



i ion di ratio of
speed rolling isothermal thermal thermal to
parameter speed min. film min. fiim | jothermal
U frv's] thickness thickness [ fm
Heso Heis thickness
66885 107" 1 0.52046 051359 0.99680
13377 % 107 2 0.76107 0.73648 0.96768
33442 1" 5 1.24061 1.083%3 087378
s6885x 10| 10 1.75790 1.28004 0.72817
13877 % 107" 244891 139257 056866
2.0065% 19 2.94908 150133 050003

Table 2 Isothermal min. film thickness and
thermal min film thickness

W = 20771X10° (Py=0.4GPa), G = 2500

T = 139.3+21.98(du/dy)"®
speed rolling mean film surface
parameter speed temperature temperature
T [m/s) rise, K rise, K
66886 x 107 1 05462 0274
137 x o™ 2 15531 05534
33442 x10™ 5 60012 13203
66885 > 10 10 15.362 2253
1377 %107 20 3046 27935
2.0066 % 107 30 50.267 25669
Table 3 Mean film temperature rise and
surface _lemperature rise
W = 20771 x10” (Py=0.4GPa), G = 2500

T = 139.3+21.98(du/dy)*®
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Isothermal Case

Nondimensional Pressure P

Fig.9 Pressure distribution
T=6.6885 x 107 W=2.0771 X 10> G=2500
1=139.3+21.98(du/dy)*®

Table 59 Fig.ll, Fig.12& Aw7| A% 1.7}
EHL A%l vlX+ 9%E dolur] $3) U-=10
m/s, W=2.0771X10°(Py=0.4GPa), G=2500 9 =

T4 WA Aol 1=1303+0.(du/dy)’® 18]0)
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yield | nondimension { nondimension .
) ratio of
speed stress isothermal thermal
: ) thermal to
parameter min. film min. film isothermal
T T thickness thickness
[Pal Hew He film thickness
6.6885x 10 0 1757586 1.279873 0.72820
6.6885> 10| 1393 1.7578% 1.280042 072817
66885x10™ | 300 1.758580 1.280363 0.72807
6.6885x 10 | 1000 1.761882 1.28204 072765

Table 4 Isothermal min. film thickness and
thermal min film thickness

W = 20771X10° (Py=0.4GPa), G = 2500
T = 1,+21.98(du/dy)"®

1.5
a. Tyo =0
g | Ty =139.3
N T30 =300.0
g tro Ty =1000
E
=
s
@
2 5}
&
=
a
=
0 1 1 1
-4 -3 -2 1 0 1 2

Fig.11 Pressure distribution
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Fig.12 Film shape
W=2.0771x 105G = 2500, t=1,+21.98(du/dy)*®
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nondimensior: | nondimension ratio of “

speed rheological isothermal thermal thermal to

parameter index min. film min. film isothermal
U n thickness thickness film

Hatn Hew thickness
1.0756% 10 0.60 1.211236 09387794 0.77506
66885% 10™ 063 1757896 1.280042 0.72817
35225x10" 066 2463286 1.6965883 0.68846
25864x 10" 070 3680469 2454526 0.66691

Table 6 Isothermal min. film thickness and
thermal min film thickness
W = 20771%10° (Py=0.4GPa), G = 2500

5 1 = 139.3+21.98(du/dy)”

n=0.60

Nondimensional Pressure P

Fig.11 Pressure distribution
= 20771%107°, G = 2500, T=139.3+21.98(du/dy)"
10

. 1n=0.60

Nondimensional Film Thickness H £

Fig.12 Film shape
20771%10° G = 2500, 1= 139.3+21.98(dw/dy)"
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