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 A B S T R A C T 

The cam and follower mechanism is commonly used in converting rotational 
motion into reciprocating motion in a large variety of applications. In general, 
the contact between the cam and its follower is a non-conformal contact, 
which results in an elastohydrodynamic lubrication contact regime. In this 
study, the elastohydrodynamic lubrication problem of the cam and flat-faced 
follower is investigated in order to reduce the elastic deformation of the 
contacting surfaces based on using different surface geometries. The effects of 
using three forms of transverse geometrical modifications are investigated, 
which are whole parabolic depth, linear chamfer, and parabolic chamfer. The 
contact problem is solved numerically using the differential deflection coupled 
method based on the finite difference method. The solution involves the 
determination of the radius of relative curvature, the load, and the surface 
velocities at the contact point. The results show that the surface deformation 
is affected significantly by the type of modification. The parabolic chamfer is 
the best form in minimizing the surface deformation, resulting in about 3.8 μm 
maximum deformation in comparison with 4.3 μm and 5.1 μm when the linear 
chamfer and whole parabolic profile are used, respectively. Furthermore, the 
parabolic chamfer reduces the maximum pressure value significantly. 
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1. INTRODUCTION  
 
Cam-follower is a simple mechanism that 
converts rotational motion into reciprocating 

motion (or rarely oscillatory motion). This 
mechanism has fewer parts, needs a smaller 
room, is less expensive, and is more reliable. 
These features make it widely used in the timing 
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of a large variety of machinery like printing, 
paper cutting, packaging, spinning, and weaving 
textiles. They are most commonly used in 
internal combustion engines for managing valve 
timing. The desired function of the cam-follower 
mechanism depends mainly on follower type and 
cam profile. The cam profile is either selected 
from the very common profile types or designed 
for a more specific function. The follower types 
are commonly classified according to their 
contact geometry, like; flat face, curved face, and 
knife edge. Further readings about cam profiles 
and follower types are available in Rothbart [1]. 
 
In general, the contact between the cam and its 
follower is considered as non-conformal, where it 
is either line or point contact, which is similar to 
the contact at mating teeth in gears and roller 
bearings. On the other hand, when surface 
contact develops between bodies, like in a journal 
bearing, it is considered as a conformal contact.  
When a proper lubricant exists between the non-
conformal surfaces during operation, fluid film 
develops, and significant surface deformation 
occurs, the lubrication is known as 
elastohydrodynamic lubrication (EHL). In 
machines, lubrication of moving parts is very 
important to reduce wear in its parts, which 
extends the machine’s life. Furthermore, 
lubrication reduces friction between these parts, 
which leads to lower power loss, reduction in fuel 
consumption, and pollution. The cam follower 
mechanism represents a major part in internal 
combustion engines; it needs to be lubricated 
efficiently for the reasons mentioned. 
 
Dyson and Naylor [2] carried out an earlier 
study on cam lubrication focusing on tapped 
distresses like scuffing. An experimental and 
theoretical study on cam-tappet lubrication was 
conducted by Muller [3], focusing on cam 
geometry. One of the main outcomes of this 
study is that features of the lubricant film at the 
contact region need to be taken into account in 
the design of the cam-follower pair. Dyson [4] 
conducted a study focusing on assessing the 
lubricant film thickness and Hertzian stress 
along the cam operation cycle and utilizing them 
in the design of the cam and its follower. The 
load is a crucial factor in elastohydrodynamic 
lubrication, and it is usually difficult to calculate 
with a high level of accuracy. An experimental 
study on load measurement was presented in 
[5]. In this study, Bair et al fitted a force 

transducer on the follower in order to measure 
the load and friction force. Subsequently, 
tribology and lubrication analytical study of 
cams in cars was conducted by Ball [6]. An 
important literature review on valve train 
lubrication was introduced in the work of Tylor 
[7], which can be considered in the analysis of 
cam-follower lubrication. Vela et al [8] studied 
the non-conformal lubricated contact in the 
cam-follower mechanism experimentally by 
examining the existing optical method. This 
study validated the ability to utilize this 
apparatus in studying the contact in a cam 
follower pair. Wang et al. [9] studied surface 
waviness and its effect on eccentric-tappet 
lubrication. It was concluded that surface 
waviness results in significant effects on the 
characteristics of the oil film. Ciulli [10] 
conducted a study on a circular eccentric cam; 
this experimental work focused on studying 
eccentricity and surface roughness. The 
apparatus used in this study gave an 
encouraging outcome. Wu et al. [11] 
investigated the elastohydrodynamic 
lubrication (EHL) of the cam tappet pair, 
considering thermal and isothermal analysis. 
The results showed that the isothermal analysis 
gives an overevaluation of oil film thickness at 
certain angular positions in the cam cycle.  
 
Al-Hamood et al. [12] carried out a numerical 
study of a point contact elastohydrodynamic 
lubrication of a cam and flat-faced follower. The 
study focused on studying the follower 
chamfering and its effect on the oil pressure and 
film thickness. The results indicated that the 
linear chamfer has a considerable effect in 
thinning the oil film and raising its maximum 
pressure. Jamali et al. [13] also presented a 
numerical EHL study on cam and flat-faced 
followers. They studied the effect of different 
tribological factors and geometry on oil film 
thickness and pressure distribution at the contact 
region. However, these studies considered the 
limited profile shape of the cam. Tang et al [14] 
investigated the effect of cam rotational speed in 
the cam-tappet mechanism on the oil film 
performance. They considered thermal EHL 
contact; the numerical model was based on the 
multi-grid method. A high-order polynomial cam 
profile was utilized. Their findings showed that 
decreasing the angular speed results in a 
reduction in film thickness and dimple depth 
occurred in reverse motion. 
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Yang et al [15] established a line contact lubrication 
numerical model under isothermal and thermal 
conditions for the cam pair used in an air splicer. 
The numerical solution of this model gave the 
pressure, film thickness, and temperature rise. 
Their results showed that increasing the cam base 
circle radius and roller radius improves the 
lubrication condition, while that is not the case 
when increasing the stroke and transition angle.  
 
Shuyi et al [16] established a transient thermal EHL 
mathematical model and corresponding numerical 
solver for the cam roller pair in an internal 
combustion engine. From this study, detailed 
lubrication results were obtained for the cam cycle 
by considering actual load and other parameters 
from industry. The research mainly focused on 
investigating the lubricant film rupture and 
improving the pressure distribution by the effect of 
roller tilting and convexity. Hua et al [17] developed 
a mixed EHL thermal model for predicting friction 
and temperature at the contact zone of cam-tappet 
pairs. Real surface roughness and transient 
operational conditions were considered in this 
study. The heat transfer calculation was based on a 
fast-moving heat source condition. Their results 
showed that applying 3D roughness led to film 
thickness reduction and temperature rise, which 
might result in the tendency of scuffing failure. On 
the other hand, increasing the base circle radius and 
cam speed might increase the film thickness and 
reduce the temperature of the cam-tappet surfaces. 
Changing the shape of the surface is also common 
in other applications, such as bearings [18-22].  
 
In elastohydrodynamic lubrication, the 
contacting surfaces are deformed elastically 
under the effect of the pressure developed at the 
oil film. The value and distribution of this 
pressure depend mainly on several factors such 
as the geometry of the surfaces, their velocity, 
and the applied load. Reducing the elastic surface 
deformation of the contacting surfaces is crucial 
in reducing the extreme stresses in the metals 
that lead to different types of tribological failures. 
 
In this study, the elastohydrodynamic lubrication 
(EHL) of the cam follower mechanism is studied 
numerically, focusing on suggested geometry 
modifications to minimize surface deformation. 
The geometry is modified along the cam depth 
using three types of modification, which are full-
depth parabola, parabolic, and linear chamfer at 
the edges. The resulting pressure distributions 
are also investigated to evaluate the effectiveness 
of these forms of profile. 

2. DYNAMICS OF THE CAM-FOLLOWER 
MECHANISM 

 
As indicated earlier, various types of cams and 
followers are utilized in different applications. In 
this study, a cam with a flat-faced follower is 
considered; this mechanism and the contact 
tangent plane are shown in Fig. 1. 
 

 

Fig. 1. Typical cam and flat face follower. 

 
In order to investigate the elastohydrodynamic 
lubrication at the contact zone in the cam-
follower pair, it is essential to have 
comprehensive knowledge of the cam and 
follower types under consideration. The 
operational conditions, such as rotational cam 
speed and the load applied at the follower, are 
also required to be determined in analysing this 
problem. 
 
The cam profile is designed or selected to give the 
desired motion of the follower. However, this 
profile has a significant effect on the tribological 
aspects at the contact zone.  
 
A smooth cam profile of a four-four-power 
polynomial Ball [6] is considered in this study. 
Equation (1) represents the follower lift, Lf, in 
terms of the cam angle of rotation, ψ, as follows, 

 

max

p q

f R f p q
T T

r s

r s
T T

L Y L c c

c c

 

 

 

 

   
= + + + +   

   

   
+ +   

   

 (1) 

where RY  is the ramp height, maxfL  is the 

maximum value of the lift, and T  is the cam half 

period. , , , , , ,p q r sp q r c c c c  are parameters 

determine the cam features.  
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For the EHL computation, it is important to 
represent the contacting surfaces' velocity 
relative to the point of contact. The relative 
velocity for the cam and follower can be written 
respectively as follows: 

 

2

2

2

2

f
c f B

f
f

d L
u L r

d

d L
u

d







 
 = + +
 
 

 
 =
 
 

 (2) 

where   is the cam angular velocity and Br  is 

the base circle radius. The contacting surfaces 
geometries are another parameter that 
influences the characteristics of the lubrication 
in the contact zone. Accordingly, the radii of 
curvature of the contacting surfaces are 
considered together and are presented in the 
form of equivalent radius of curvature, R, as 
follows: 

 
1 1 1

c fR R R
= + . (3) 

cR : the radius of curvature of the cam, and fR : 

the radius of curvature of the follower. For the 
case studied in this research, the equivalent 
radius of curvature can be expressed as: 

 

2

2

f
f B

d L
R L r

d
= + + . (4) 

In addition to the velocity and geometry, the 
load has a significant effect on the EHL 
performance. Generally, for the cam and its 
follower, the load that is developed between 
the contacting surfaces is accumulated from the 
inertia of the follower, the spring fitted to the 
follower to maintain contact, and the working 
load. The inertia and spring loads can be 
expressed as follows: 

 ( )
2

2

f
f

d L
F k L M

d
 



 
 = + +
 
 

 (5) 

where: k : spring constant;  : spring initial 

deflection; M : follower mass; 
2

2

fd L

d

 
 
 
 

: follower 

acceleration. 
 

3. EHL MODELLING AND SOLUTION 
 
The point contact model is built to analyze the 
elastohydrodynamic lubrication problem 
considered in this study. In this model, the 
coupled method is applied to the Reynolds 
equation and film thickness equation. In an x-y 
plane tangent to the contacting surfaces at the 
point of contact, the quasi-steady-state solution 
for these equations can be written as [23]: 

 

( ) ( ) 0

x y
p p

x x y y

uh vh
x y

 

 

     
+ −  

      

 
− − =
 

. (6) 

and 

 ( ) ( ) ( ), , , oh x y g x y x y h= + + . (7) 

Where; 
2

c fu u
u

+
=  

0v =  , where the cam and follower velocities are 
zero in the transverse direction. 

cu  and fu  are presented in equation (2). 

 

For Newtonian behaviour, the flow factors can be 
written as: 

 
3

12
x y

h
 


= = . (8) 

For calculating these factors, Johnson and 
Tevaarwerk [24] relation of non-Newtonian oil 
behaviour is applied; this relation can be written as: 

 sinho

o

u

z

 

 

 
=  

  
. (9) 

where: 
 : Shear stress 

o : Non-Newtonian parameter 

 

In order to represent the oil viscosity as a function 
of pressure, the equation of Roeland [25] is used. 
For an isothermal solution, the following equation 
can be written as given by Lugt and Morales [26]: 
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The oil density relation, which includes the effect 
of pressure given by Dowson and Higginson [27], 
is used in this study: 

 1
1

p
o

p


 



 
= + 

 + 

. (11) 

The gap between the contacting surfaces should 
be presented first in the EHL solution. In any non-
conformal contacting surfaces, the gap depends 
on their equivalent radius of curvature. This was 
given in equation (3) for the un-modified cam and 
flat-faced follower. Accordingly, for this case, the 
gap can be written as follows [28]: 

 
2

2

x
g

R
= . (12) 

In order to enhance the life of the contacting 
surface, it is important to minimize the 
deformations of surfaces during passing them 
through the EHL contact. In this study, surface 
deformation is examined under three types of 
modifications along the cam depth, which are 
illustrated in Fig. 2. The cam surface along its 
depth (y-direction) is modified into a parabolic or 
linear chamfer at the edges or a full parabolic 
shape along the whole depth. The surface 
deformation is determined through the EHL 
solution for these suggested modifications. 
 
As can be seen in Fig. 2, e  is the chamfer height 

and cL  is its depth. rC  represents the chamfer 

depth ratio as follows: 

 
2

c
r

L
C

L
= . (13) 

 

Fig. 2. Cam depth under three types of modifications. 
Solid: linear chamfer, dotted: parabolic chamfer, 
dashed: full-depth parabolic. 

 
This ratio can be varied from 0 (no modification) 
to 1 (full-depth modification). It should be noted 
that the full-depth modification only utilizes a 
parabolic shape. Accordingly, the film thickness 
gap related to cam depth modification can be 
written as: 

 
( )( )

2 2

2
n

c

c

y L L
g e

L

− −
= . (14) 

1n=  for linear chamfer, 2n=  for parabolic 
chamfer. Hence, the total gap will be the sum of 
the gaps in Eq. (12) and (14): 

 ( ) 1 2,g x y g g= + . (15) 

The surface deformation of the contacting surfaces 

also contributes to the thickness of the lubricant film, 

it is given by [28]: 

 ( )
( )

( ) ( )
2 2

,2
,

p
dxdy

E x y

 
  

  

=


− + −
 . (16) 

where,   and   define the location of the point 

under consideration in the x and y coordinates, 
respectively.  

 

22

1 2

112 fc
vv

E E E

−−
= +


. (17) 

E : modulus of elasticity,  : Poisson's ratio.  
 
The numerical solution in this study utilizes the 
method of central difference for the Rynolds 
equation discretization; the whole system of 
equations of the EHL solution is then ready to be 
solved numerically. In order to select the 
appropriate mesh density in the solution, 
different mesh size was examined in both x  and 
y  directions in the solution domain. In this mesh 

density test, the number of nodes xk  and yk  are 

increased gradually until the calculated 
minimum film thickness becomes almost 
unaffected. Accordingly, for the cases studied in 
this paper, it is found that the appropriate mesh 

density is 362xk =  and 272yk =  where the 

number of total nodes is 362 272 98464 =  nodes. 
 
In order to achieve convergence of the numerical 
EHL solution, the calculated load is compared 
with the load that is applied to the contact region. 
The calculated load is achieved by pressure 
integration over the solution domain. The 
converging process is mainly controlled by 

varying the value of oh  which is a part of the 

lubricant film thickness as given in equation (7). 

The oh  varying is continued during the execution 

process until convergence is achieved. 
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4. RESULTS 

 
In order to study the contacting surfaces 
undergoing elastohydrodynamic lubrication, it 
is important to focus on the region with the 
severe tribological conditions. For the cam and 
flat-faced follower investigated in this 
research, the sliding velocity between the 
contacting surfaces varies over the cam angle of 
rotation,  . The sliding velocity is equal to 

( )c fv v−  that calculated using equation (2), 

where these velocities belong to instantaneous 
points on the cam and follower surfaces 
adjacent to the contact point. This is shown in 
Fig. 3 in polar coordinates with respect to the 
cam angle,  . Noting that the dynamics of the 

case considered in this study are based on the 
data of Harrison [29]. In Fig. 3, It can be seen 
that the maximum sliding velocity arises at 

0 =   (at cam nose) where this is taken into 

account in the EHL analysis in this research. 
 

 

Fig. 3. The sliding velocity between the cam and 
follower (mm/s). 

 
The equivalent radius of curvature of the 
contacting surfaces plays an important factor in 
the EHL regime, as described earlier, it can be 
calculated using equation (4). This can be 
depicted in Fig. 4. 
 
In Fig. 4, it can be noted that the maximum 
value of the equivalent radius arises on both 
sides of the flank at an angle 57.4 =   and 

302.6 , and it has a minimum value at 0 =  . 

This needs to be considered in the computation 
and analysis of the EHL solution. 

 

Fig. 4. Cam and follower equivalent radius of 
curvature (mm). 

 
The load at the contact region also has a crucial 
effect on the EHL results, this is represented in 
equation (5) and is depicted in Fig. 5. In this 
figure, it can be seen similar behavior to that in 
Fig. 4 where the minimum value at the cam nose 
( 0 =  ) and maximum value at both sides of the 

flank at 57.4 =   and 302.6 . 

 

 

Fig. 5. The contact load (N). 

 
Table 1 illustrates a comparison between the 
results of the current work with the results of the 
well-known approximation equation presented 
in Ref. [30], which is given by, 

 ( )− −= −0.49 0.68 0.073 0.68
min 3.63 1 kH G U W e . (17) 

It is worth mentioning that. Hmin in this equation 
represents the minimum film thickness is 
represented in a dimensionless form, while the 
results in Table 1 are given in its dimensional 
form (µm) after performing the required 
calculations. The case of full parabolic shape is 
used in this comparison, which produces an 
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elliptic contact problem. Four positions are used 
in this comparison, which are ψ=0°, ψ=20°, 
ψ=40°, and ψ=50. It can be seen that the 
maximum difference is about 6 %. 
 
Table 1. Validation of the current model considering 
the minimum film thickness. 

Angle 

𝐻𝑚𝑖𝑛 (𝜇𝑚) 

Equation of 
[30] 

𝐻𝑚𝑖𝑛 (𝜇𝑚) 

Current work 
% Diff. 

0 0.081 0.085 4.68 

20 0.078 0.083 6.06 

40 0.029 0.027 -5.55 

50 0.649 0.610 -5.95 

A full numerical EHL solution is carried out for 
the contact problem at the two values of cam 
angle: 0 =  and 57.4 =  . Fig. 6 shows a 

comparison between the pressure distributions 
at these positions using the three geometrical 
modification forms shown in Fig. 2, using 

10e =  μm. Figs 6 (a), (b), and (c) illustrate this 
comparison for the linear, full-depth (parabolic 
curve), and parabolic chamfers, respectively. It 
can be seen that the contact width (x - direction) 
is relatively larger when 57.4 =   which is 

attributed to the higher value of the radius of 
relative curvature at this position as illustrated 
previously in Fig. 4.   

 

 

 

 

Fig. 6. Pressure distribution at ψ=0 (left) and ψ=57.4 (right) using: (a) linear chamfer, (b) full-depth parabolic, and 
(c) parabolic chamfer. 
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The generation of pressure over a wider area 
(for the same length) results in lower pressure 
values which is the case in all the three forms of 
modification. The linear chamfer results in 
higher levels of pressure, and pressure spikes 
occur at the start of profile change. These 
spikes take place due to the slope discontinuity 
in the surface profile. The maximum pressure 
values at these spikes are 1.61 GPa and 0.448 
GPa when 0 =   and 57.4 =   respectively. 

This high level of pressure is reduced 
significantly when the full parabolic curve is 
used for the surface profile, as shown in Fig. 6 
(b). The corresponding maximum pressure 
values become 0.74 GPa and 0.37 GPa, 
respectively. Due to maintaining the continuity 
of slope at the modification start point. 
However, the contact length (y- y-direction) is 
reduced as the pressure is not generated due to 
the relatively wider gap between the contacted 
surface, resulting from the whole-width 
modification. The pressure levels are further 
decreased when the change in the profile takes 
place over a portion of the width rather than 
the whole width in the form of a parabolic 
shape. In this case, the slope continuity is 
maintained, which helps in avoiding the 
presence of a large pressure spike, and also the 
contact length becomes longer, which produces 
a larger supporting area for the applied load as 
shown in Fig. 6 (c). The maximum pressure 
values become 0.55 GPa and 0.35 GPa 0 =   

and 57.4 =   respectively. This represents a 

substantial enhancement in the EHL 
performance of the cam-follower pair. The 
consequences of this improvement on the 
elastic deformation of the contacted surface 
will be discussed later. 
 
As mentioned previously, the major objective of 
this research is to examine the transverse 
geometry modifications of the contacting 
surfaces and their effect in minimizing elastic 
deformation during EHL contact. The pressure 
distributions at the contact zone shown 
previously in Fig. 6 for the three suggested 
modifications are reflected directly on the 
surfaces’ elastic deformation. Fig. 7 shows the 
deformation of the contacted surfaces for 

0 =   in the direction of the cam depth, y, at 

0x = . In this figure, it is apparent that the full-

depth parabolic has a deformation of a 
maximum value of about 2.75 μm, which is 
much higher than the two other modifications, 
where they have maximum values of about 1.8 
μm and 1.6 μm for linear and parabolic 
chamfers, respectively. Fig. 8 shows the surface 
deformation along the entrainment direction, 
x , for 0y =  at the same cam angle 0 =  . A 

similar comparison can be noticed as in Fig. 7. 
 

 

Fig. 7. The surface deformation along the transverse 
direction, y for ψ=0°. 

 

 

Fig. 8. Surfaces deformation along entrainment 
direction, x for ψ=0°. 

 
A Two-dimensional representation of the surface 
deformation along the x and y directions for the 
three types of modifications is shown in Fig. 9. 
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Fig. 9. Two-dimensional representation of the surface deformation along x and y directions at ψ=0°. 

 
When the cam angle 57.4 =  , a maximum load 

of 1500 N is noticed along the full cam cycle. This 
position is considered in the calculation of the 
surface deformation, which is represented along 
the cam depth, y, and entrainment direction, x, as 
shown in Figs. 10 and 11, respectively. In these 
figures, the deformation shown is about double 
that in Figs. 7 and 8 due to the amount of applied 
load. However, similar to the previous case, the 
full parabolic surface encountered higher surface 
deformation while the parabolic chamfer 
produced minimum surface deformation. The 
parabolic chamfer is the best form in minimizing 
the surface deformation, resulting in about 
3.8 μm maximum deformation in comparison 
with 4.3 μm and 5.1 μm when the linear chamfer 
and whole parabolic profile are used, 
respectively. A Two-dimensional representation 
of the surface deformation along the x and y 
directions for the three types of modifications at 
this position can be seen in Fig. 12. 
 

 

Fig. 10. The surfaces deformations along the transverse 

direction, y for ψ=57.4°. 

 

Fig. 11. The surfaces deformations along the entrainment 

direction x for ψ=57.4°. 
 

Table 2 shows more details about the results at 
another three positions (ψ=20°, ψ=40°, and ψ=50°) 
in addition to the previous two positions (ψ=0° and 
ψ=57.4°). This table compares the maximum 
pressure and maximum deformation values at 
these five positions for the three types of profiles. It 
can be seen that the parabolic chamfer results in the 
lowest maximum pressure and the lowest 
maximum deformation at each position in 
comparison with the other two profile forms.  
 

A further significant matter is the fatigue life of the 
mechanical elements subjected to cyclic loading, 
which is the case for the cam follower mechanism. 
Reducing surface deformation is a critical factor in 
extending the component life and minimizing the 
possibility of fatigue failure. When the mechanical 
element is subjected to high repetitive cyclic load, 
minimizing surface deformation leads directly to 
a reduction in internal stress levels. Consequently, 
this decreases the microstructural damage 
accumulation over time, which reduces the risk of 
fatigue failure. 
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Fig. 12. Two-dimensional representation of the surface deformation along x and y directions at ψ=57.4°. 
 
Table 2. Effect of profile shape on maximum pressure and maximum deformation values at five positions 

Angle 

(Deg) 

linear Full parabolic Parabolic chamfer 

P max 

(GPa) 

Def. max 

(μm) 

P max 

(GPa) 

Def. max 

(μm) 

P max 

(GPa) 

Def. max 

(μm) 

0 1.6134 1.876 0.734 2.713 0.55 1.613 

20 1.65 1.664 0.771 2.504 0.57 1.453 

40 1.588 1.55 0.512 2.281 0.36 1.408 

50 0.425 2.468 0.361 3.397 0.331 2.219 

57.4 0.448 4.248 0.37 5.115 0.35 3.854 

 
5. CONCLUSION AND REMARKS 
 

This study investigates the effects of modifying the 
cam geometry on the elastic deformation of the 
contacted surfaces. Three types of depth 
modifications are examined, and the analyses are 
carried out at the very extreme tribological 
conditions (load, sliding velocity, and equivalent 
radius of curvature) along the cam cycle at 0 =   

and 57.4 =  . A point contact 

elastohydrodynamic lubrication numerical model 
is used to analyse the lubrication problem of the 
cam and flat-faced follower. Results show that the 
calculated deformation is affected significantly by 
the type of modification. The parabolic chamfer is 
the best form in minimizing surface deformation in 
comparison with the other two forms of 
modifications. On the other hand, the resulting 
pressure distribution is also related considerably to 
the shape of the cam depth. The linear chamfer 
results in significant pressure spikes due to the 
discontinuity in the slope of the profile. The other 
two forms maintain the slope continuity of the 
profile, which helps in avoiding large pressure 
spikes. However, the parabolic chamfer results in 
lower pressure levels; therefore, it is recommended 
to be used in modifying the cam shape. The 
outcome of this work is expected to have significant 
positive consequences on the fatigue life of the cam-
follower pair in terms of reducing the resulting 
stresses. These important aspects might be 
considered by the authors in future research. 
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