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Stress Analysis on the Cam-Roller Contact Parts
in a Marine Diesel Engine
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Abstract : The subsurface stress field beneath the roller due to the lubricant film pressure
acting on the roller surface has been calculated. Main purpose of this study in view of
engineering is to prove the validity of the numerical profile roller presented by Koo et al
who obtained the lubricant film pressure by elastohydrodynamic lubrication analysis on the
cam-roller mechanism. The Love’s rectangular patch solution was used to obtain the
subsurface stress field. The stress field for the numerical profile roller was compared with

the one for the existing dub-off profile roller.
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Fig. 1 Schematic of cam-roller mechanism
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Fig. 2 Roller profiles in transverse direction
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(a) dub-off profile roller, F=414N,
Pra=363.6MPa

01A025

o4
052% .
i
G
-
X

oA

Prn=019.6MPa

(b) numerical profile roller, F=414N
Prax=297.1MPa

Fig. 3. 3-D distribution of lubricant film pressure
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(d) numerical profile roller, F=3400N
Prax=T79.6MPa
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(a)dub-off profile roller Pa,=53.4MPa
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(b)numerical profile roller Pay,=54.4MPa

Fig. 4 Contours of ¢,/3P,, beneath the roller by

lubricant pressure along the y coordinate of
maximum lubricant pressure. (F= 414N)
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Fig. 5 Contours of ¢,./3P,, beneath the rolier by

lubricant pressure along the ¥ coordinate of
maximum lubricant pressure. (F= 3400N)
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Table. 1 Comparison of the two rollers at the
position of maximum von Mises stresses
load roller | x/a z/a e (MPa)
dub-off | 8 { 2.00078 158.8
414N
numerical[{ 6 [ 2.00078 1374
dub-off { 8 | 4.00078 550.1
3400N
numerical| 8 | 4.00078 465.7
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(a)dub-off profile roller Pag=53.4MPa
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(b)numerical profile roller Pang=54.4MPa
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(c)dub-off profile roller Pa,=354.9MPa
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(d)numerical profile roller Pa,g=352.7MPa

Fig. 6 Contours of ¢,./3P,, beneath the roller
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