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Analysis of Journal Locus in a Connecting Rod Bearing

= 9 #HL " A g ¥ F g™
M. R. Cho, ] Y. Jung, D. C. Han

ABSTRACT

This paper presents the motion of dynamically loaded journal in the connecting rod
bearing of reciprocating internal combustion engine. Journal motions in engine bearings
have been composed of two components, which was rotational and translational motion.
Early study of journal locus in engine bearing had been performed on each motion. This
paper has been considered two motions simultaneously. Reynolds equation including the
squeeze effect has been analyzed using the ADI method, and real engine bearing and
crankshaft system has been considered to calculate the cyclic external force. The equations
of journal motion have been derived and then the numerical integration of these equations
are performed by 4th order Runge-Kutta method. This paper gives various journal orbits
in connecting rod bearing depending on cyclic external forces, rotating speeds, and bearing
parameteré.
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Fig.1 Schematic diagram of piston— connecting rod system
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Fig.2 Pressure distribution in a cylinder

Table 1 Specification of engine

Engine/Maker A-Eng/HMC
Piston Bore(mm) x
5 %83.
Stroke(mm) B5X835
Con-Rod Bearing
17.5%45
Width(mm) XDia(mm) o4
Con-Rod Mass X
051131
Length(kg Xmm) >
Piston Mass(kg) 0.357
Bearing Clearance( um) 24
Qil Viscosity(cP) 6.26
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Fig.4 Load diagram at 3,500rpm
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Table 2 Comparative result of min. film
thickness and journal attitude angle

Method This
Mobili
RPM obtity paper
MOFT(m) | 212 2,51
3,500
Journal 23174 | 22185
angle(deg)
MOFT 166 195
5500 Journal 2478 | 21502
angle
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Fig.6 Load diagram at 5,500mm
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Fig.8 Journal locus with B/D ratio(3,500rpm,
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