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A Numerical Analysis of the Elastohydrodynamic Lubrication of
Connecting Rod Bearings
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elastic deformation, m
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Table 1 Basic data of R&H bearing

bearing |width per land L |0.05715m
diameter D 10.2030 m
clearance C 8255 um

lubricant |viscosity u |0.01496 Pa's

engine [offset {, |0m
crank length /, 10.1840m
connecting rod length 1, 10.7820m
piston and gudgeon pin mass | m_ 2.550 kg
connecting rod mass m_|2.536 kg

Table 2 Computation results

min. A, ( am) | max. p,, (MPa)
rigid bearing 3.23 at-279° 35.1at-10°
elastic bearing 3.08 at -287° 30.7 at-10°

Table 3 Computation results for various rotational speed

min. b, (um) | max. p_. (MPa)
500 rpm 3.44 at -292° 41.0at-12°
600 rpm 3.08 at -287° 30.7 at-10°

Table 4 Computation results for various cylinder

pressure

min. A, ( pm) | max. p,, (MPa)
70% cyl. pressure | 3.25 at -288° 233 at-196°
100% cyl. pressure | 3.08 at -287° 30.7 at -10°
130% cyl. pressure | 2.66 at -295° 48.8at -10°
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Inner diometer = 203 mm

Outer diometer = 318 mm
£ = 214 GPa
v = 0.25

Fig. 1 Journal bearing under dynomic loading
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Fig. 4 Structural model of R&H bearing
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of R&H bearing

Elostic
----- Rigid
Fig. 5 Journal center loci of R&H bearing
Fx3 (kN) ot 600 rpm
100

-90 8 40 Elastic
o £
Fys =
(xN)%0 &
§
E
€ .
0O 90 180 270 360 450 540 630 720
crank angle, ~3, (deg.)
-100 Fig. 6 Minimum film thickness variations
fig. 3 Lood diogrom of R&H bearing ot 600 rpm of R&H bearing at 600 rpm

— 28—



Elastic

maximum film pressure
Prae (MPQ)

0t
0 90 180 270 360 450 540 630 720

crank angle, -3, (deqg.)
Fig. 7 Maximum film pressure varictions
of R&H bearing at 600 rpm
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Fig. 8 Journal center loci of R&H bearing
ot various rotational speed
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Fig. 9 Minimum film thickness voriations
of R&H bearing at various
rotational speed
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Fig. 11 Journal center loci of R&H beoring
under various cylinder pressure
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Fig. 12 Minimum film thickness variotions
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cylinder pressure
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