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Abstract—The camshaft locus at camshaft bearing in a direct acting OHC valve train system has been
investigated using the transient method. Forces applied to the camshaft are composed of two com-
ponents, one is the transfer force between the cam and the tappet, the other is the frictional force. These
forces have been calculated using the lumped mass model and the elastohydrodynamic lubrication theory.
The alternating direction implicit method has been used for the numerical analysis of Reynolds equation,
and 4th order Runge-Kutta method has been used for the transient journal locus analysis. The effects of
various load conditions are presented in the form of journal locus. As a result of the analysis, it has
been found that camshaft bearings were mainly in the hydrodynamic lubrication condition.
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Fig. 1. Schematic diagram of valve train system.

Fig. 2. Modelling of direct acting type valve train sys-
tem.

Journal of the KSTLE

S - e - FHAd

ol% 918l Fig. 15} 2ol = 748] A3} shte] wiesy
o7 FASE 147 F A2dE Y 2dz A
steich.

Fig. 20lA & A4 753 Wy eyl 554 3
e A% wdS Jehligleh w2 70 A% 8
&, 8709 A 84, 9Ne] 2] 24w PRI §
3], A% 280 it 7 HxHe] H8 e T
o] AAo] glod, HT W& Azl 7]AA &3 o
8.0 2 2183}3 ¢)+= HLA(Hydraulic valve lash ad-
justense] 7H] BAS wedsho] $la) MAE g 8
25 A7 e A a4 dE 5 WA
He rhest e o) Welz vehich

M] {X}+[CHX} +[K ] {X}={F} ey
ool . - . . 1
E 0.008
H
5 0.006
«
=
£ 0.004
H
S 0.002
0.000
120 150 150 110 240
Angle(deg)
10— .
E
z
3
3T
-
=
o
>
1.0 1 n i " n
120 150 130 210 240
Angle(deg)
£
3
8
2
£
s

120 150 180 210 240
Angle(deg)

Fig. 3. Dynamic behavior of valve at 500 rpm.
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Fig. 5. Minimum film thickness and friction force be-
tween cam and tappet.
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Fig. 6. Geometry of journal bearing.

2o sagoan oldel sixe] mE woial v
o $¥ A9L 7% 4 ol}
X'-( Frext rl)/Q)/M
Y = (~F, gy o/ Q+m g VM (12)
3. &M B

Table 1ol a2l 2182 B & wlojg) %) Ww
717e) -8 glell g Abope vheb g

Fig. 7oA Fig. 107}#] 4= 78 &9} 7} 3|4 £ v g
Woiglel 2hgahz 815 W o] wo) A Hel £% 4
Aol ek 84 AohE vhehideh.
ool 2hgshiz 8152 2 Sxef afeh, A4l
2= 788l oRA(liftye] 7R 2 9 2 (nose) H-5-ol) 4]
stgol A3 &Ko R PpE of FYa(flank) 77

o4 sho] Achs A & 4 gl o] Aol

Table 1. Specification of camshaft bearing and valve
train

Bearing diameter 28mm
Bearing width 17mm
Clearance 20 um
0il viscosity 6.26 cP
Cam width 14 mm
Diameter of cam base circle 36 mm
Max. cam lift 9 mm
HLA mass S5l g
Valve mass 45 g
Valve spring mass 35¢g
Valve spring stiffness 35.6 N/mm
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Fig. 7. Calculated results of applying forces and jour-
nal locus at 1000 rpm (Eccentricity).
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