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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's contacting surface due to the contact pressure in
lubricating condition 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. The Love's rectangular
patch solution was used to obtain the subsurface stress field. The stress field of the numerical
profile roller was compared with the one of the existing dub-off profile roller. The analysis results
show reduced subsurface stresses for the numerical profile roller.

7= 4 H
a : half size of a rectangular patch in rolling Pomex - Maximum normal pressure on a contact
direction surface
b : half size of a rectangular patch in axial R : radius of the roller
direction _ R, : radius of the cam
E : modulus of elasticity r : half size of contact width
F : external force s; ), | stress within the roller due to the surface
h : gap between contacting plane and roller pressure
edge U : entrainment velocity of the lubricant
L : half size of the roller length V : Newtonian potential of a surface
P - maximum Hertzian pressure distribution
s,  normal pressure on a contact surface X : Boussinesq's 3-dimensional logarithmic
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potential

x : coordinate within the roller in rolling
direction

Y : yield strength of the roller material

y - coordinate within the roller in axial
direction

z : coordinate within the roller in roller
depth direction

11 . coordinate on a contact surface in axial
direction

v : Poisson's ratio

£ ¢ coordinate on a contact surface in rolling

direction
o, : von Mises' effective stress

o,; : subsurface stress within the roller
Tpax - Maximum shear stress
o : angular velocity of the cam
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a —s—dub-off profile roller
10x107 F
—o—numerical profile roller
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Dimensionless reller height (h/R)

Dimensionless roller length (y/L)

Fig. 2 Roller profiles in axial direction
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Fig. 3 3-Dimensional distribution of the surface
pressure
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Fig. 4 Dimensionless principal shear stress(t/ py) for
line contact
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(a) Dub-off profile roller (Max. 0.22)

Dimensionless depth, z/a

Dimensionless width, xfa

(b) Numerical profile roller (Max. 0.18)
Fig.5 Contour of ¢,/Y beneath the roller on x-z plane
(F=414N)
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(b) Numerical profile roller (Max. 0.52)
Fig. 6 Contour of ¢./Y beneath the roller on x-z
plane (F=3400N)

2ojd ula) 18% A= 2 $ARES A E AL
&t 2= 9lt}. Fig. 62 Fig. 3(c), ()] HeElt &=
AAY A8t Fo] 2 A4 BULGY o A-
go gSEE 3ol 22 BEelth o] AR
dub-off L2}y E2]9] 0.640] v]&)] FX A2 ==&
g9 g7} 05224 e $ARS MG F §
2ol A A $Hol WYSE Lol AT 2L
Aol N2 QARAT 2 3o BAME
dub-off Bei7} B @& AXeNM tehtm ok
=, 57 greo] AW o de BY Fak3ol
2ete A ¢ 5 ok

Fig. 77} Fig. 8& 28] %127} thehhe 2ol
oA Beiel % xy BB $Y SUE et
d AN o] B E £4 Tzatd Fei7}

(178)



g v a7 -2

o 4
>
<
B
B 104
[0}
wm
@
S 0
o
=
@
£
A @ 7 T T T T T T T
-40 -30 -20 -10 0 10 20 30
Dimensionless width, x/a
(a) Dub-off profile roller (Max. 0.225)
2 o
>
z
5
& -0
wn
w
o
S 20
n
=
[
£
a -3e T T T T T T T T

Dimensiontess width, x/a

(b) Numerical profile roller (Max. 0.188)
Fig.7 Contour of 5,/Y beneath the roller on x-y
plane (F=414N)

Table 1 Comparison of the analysis results
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Maximum surface Maximum von Position of Maximum
Load Roller profile pressure Mises stress stress
(N) [MPa] [MPa] da yb xla
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