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Abstract – This study presents an approach to study the effect of friction force due to continuous by polishing 

process of material. By examining and comparing several friction force models dealing with different friction 

phenomena in the context of the friction force of the pitch lap and work piece benefactor act on removal of material. 

For this purpose, a comprehensive review of present literature in this field of investigation the friction force 

determined and theoretical analyses have been carried out for survey the gradual forward of friction force with 

polishing time and its result on material removal. In addition this process of polishing, other aspects was discussed, 

with particular pointing on the pure dry sliding friction and stick-slip effect. In a simple and general way, the friction 

force models can be classified into two main groups, namely the static friction approaches and the dynamic friction 

models. Numerous different friction force models are described and their fundamental physical and computational 

characteristics are discussed and compared in details. The application of those friction models in multi-body system 

dynamic modeling and simulation is then investigated.  

Keywords – Friction Force, Polishing Process, Material Removal, Dynamic Models, Stick-Slip Effect. 

I. INTRODUCTION 

Friction occurs in all mechanical systems for instance bearings, transmissions, hydraulic and pneumatic 

cylinders, valves, brakes and wheels. Friction appears at the physical interface between two surfaces in contact. 

Lubricants such as grease or oil are often used but there may also be a dry contact between the surfaces [1] 

furthermore, the optical polishing processes can fall under into two distinct types, full aperture polishing 

processes which use a substantially larger lap than the optical work pieces being polished [2]. Friction makes 

many troubles to displace one body from one place to another. The influence of friction force on the dynamics 

of projectiles as they travel through a medium [3]. By means of  [4] Reported that high adhesion force may be 

expected to produce a high friction force, but experience shows that this is not always the case and the question 

has remained unresolved despite some three centuries of interest. As by increasing the irregularity in the 

surfaces it leads to the lofty friction [5]. Unevenness of the surfaces can be reduced by polishing, thereby 

reducing the friction and optical polishing processes can be classified into two different types: full aperture 

polishing processes which use a substantially larger lap than the optical work pieces being polished [2]. 

Designed a CMP tester with the online friction force detector instruments in polishing the sapphire wafers [6]. 

Account on [7] friction force almost linearly depends on the down force and rotation speed.  

By and large, friction can be associated with the resistance to the relative motion between two surfaces in 

contact. Friction is a highly complex phenomenon, and due to its importance [8]. The prediction of a transverse 

component of friction is confirmed using first-principles molecular-dynamics simulations [9]. As discussed by 

[10] the formula for frictional force is given by F = μN. Based on [11] the blood flow has circulation it’s more 

challenging and the fluid provides resistance between the two surfaces. If both the surfaces offer high resistance 

then it is known as high viscous and, generally, we call them glossy. 
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The main objective of this study counts on Friction estimation often relies on a model based estimator using a 

well-defined and interpretable mathematical model for the purpose of capturing the inherent friction effects 

under the tire dynamics forces and moments [12]. The variation friction force through the polishing process the 

coefficient obtained are not identical in different polishing environments. And [13] found that COF decreased 

slightly with increasing down force. However, [14] observed that average friction force was proportional to the 

down force, meanwhile, the covalent organic framework kept constant.  

II. ASSESSMENT OF THE FRICTION FORCE 

There are two kinds of friction which are (static and kinetic) friction force where Static friction is a force that 

must be overcomefor something to get going while Kinetic friction defined as the resistance to motion caused by 

the contact between a surface and the object moving against it. 

2.1. Reducing Friction Force 

By various things can fall friction force such as polishing the surface, as polishing makes the surface smooth. 

Lubricants for instance by oil or grease can reduce the friction between the surfaces and even when objects are 

rolled over the surface, the friction between the rolled object and surface can be reduced by using ball bearings. 

All factors mentioned above, are well detailed in table 1. 

Table 1. Shows the numerous ways of lessen friction force. 

Methods Remarks References 

Smoothing the 

surface 

Friction makes many troubles to displace one body from one place to 

another. Let, you want to displace a massive box on the floor. If the 

friction of the contact surface is large enough, then it takes a lot of 

labor to displace it. 

[15], [16] and [17] 

Using wheels 

There are wheels on bus, truck and many types of machinery. The 

wheel is an ingenious invention. Its circular shape reduces friction to a 

minimum 

[18], [19], [20] and [21] 

lubricants 

Oil, Mobil, and grease like materials are called lubricants or greasy 

materials in short. A layer of lubricant between the two surfaces can 

greatly reduce friction. 

[22], [23], [24] and [25] 

Using ball bearings 

It was possible to reduce the friction greatly between the surfaces by 

using ball bearing. Ball bearings are the small, smooth metal balls. 

Generally, these are made of steel. Ball bearings are placed between 

the moving parts of a machine. 

[26], [27] and [28] 

Reduce pressure or 

weight on the object 

Friction is directly proportional to the normal force applied to it. Since 

we are on earth, the weight of the body is the normal force on the 

object generally. In space, there will be very less or no friction. So, 

choose materials wisely to reduce friction 

[29], [30], [31] and [32] 

2.2. Physical Aspects of Dynamic Friction Phenomena 

Investigated particular case of rubber friction on rough surfaces displays a complex physical process and 

challenging situation from the modeling point of view [33]. This is due to the versatile thermo mechanical 

behavior of elastomers combined with the random nature of surface roughness. And according to [34] reports on 
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this status of study is devoted to a review of a selected body of literature, mostly experimental in nature that 

deals with the subject of dry friction on metallic surfaces. It is necessarily an incomplete review, since this 

subject is an old and active one in which a large volume of literature exists; but we have attempted to focus on a 

selected sample of results that collectively provide some basis for friction interface models to be proposed later.  

2.3. Pure Dry Sliding Friction Force 

The complex phenomenon named dry friction occurs when two surfaces are in contact with each other [35] 

and Polyetheretherketone (PEEK) becomes one of the most attractive polymer materials and is more and more 

used as bearing and sliding material in industrial applications due to its excellent thermal stability, good friction 

and wear resistance properties. A fair number of articles about the friction and wear behavior of bulk PEEK and 

PEEK-based composites prepared by means of hot pressing, injection molding [36] reported. 

Moreover, in time two solid bodies in contact when they are in motion kinetic friction and when they are not 

static friction [37]. Both static and kinetic friction is proportional to the normal force exerted between the solid 

bodies [38]. As its was evidenced by [19] the interaction of different substances is modeled with different 

coefficients of friction. By this, we mean that certain substances have a higher resistance to movement than 

others for the same normal force between them.  

2.4. Stick-Slip Effect 

Stick-slip vibration induced by friction occurs in many industrial applications [39]. Count on basic physical 

mechanism for the active control of friction by applying vibrations when the efficiency of the slew drive is 

operating at less than 50%. The different approach on how the stick-slip is measured, Prevent, and Eliminate 

Stick-Slip and Noise Generation are well explained by [40]. And [35] well explained the common way to model 

the Coulomb friction force is to use a functional relationship with velocity, that is, m(v)N, where N is the 

normal force and m(v) is the friction coefficient that is a function of the velocity v. The function is typically a 

continuous step function such as the inverse tangent function with various parameters. 

This may be the result of the helix or friction angles, revolution/speed, lubrication, material pairing, or surface 

condition of the drive. Let’s break that down a little bit: Stick-slip effect occurs because hydraulic systems are 

not perfectly. Due to the report of [41] Oil help to transformer perform to its design standards, an electrical 

insulating oil must maintain its characteristics over a wide range of operating temperatures. All electrical oils are 

designed to offer excellent heat transfer and dielectric properties, even at the lowest start-up operating 

temperatures. The stick-slip instability was characterized by peeling force measurements which revealed strong 

fluctuations in certain ranges of peeling velocity [42] and the earthquake mechanism is usually simulated by a 

stick-slip motion [43]. However, in actuality, there is little consensus in academia regarding the actual physical 

description of stick-slip which follows the lack of understanding about friction phenomena in general, also the 

effects of stick slip transition on viscosity measurement are not the focus of many investigations reported by 

[44]. The generally agreed upon view is that stick-slip behavior results from common phonon modes (at the 

interface between the substrate and the slider) that are pinned in an undulating potential well landscape that un-

pin (slip) and pin (stick) primarily influenced by thermal fluctuations. However, stick-slip frictional behavior is 

encountered over a wide range of length scales from the atomic up to the tectonic, and there is no single 

underlying physical mechanism responsible for all manifestations. The engineering description is shown in Fig. 



International Journal of Electronics Communication and Computer Engineering 

Volume 12, Issue 4, ISSN (Online): 2249–071X  

Copyright © 2021 IJECCE, All right reserved 

131 

1. 

A description using common phonons (rather than constitutive laws like Coulomb’s friction model) provides 

explanations for noise that generally accompanies stick-slip through surface acoustic waves [45]. The use of 

complicated constitutive models that lead to discontinuous solutions end up requiring unnecessary mathematical 

effort to support non-smooth dynamical systems and do not represent the true physical description of the system. 

However, such models are very useful for low fidelity simulations and animation. 

 

Fig. 1. The stick-slip effect http://learnchannel-tv.com/pb/pneumatics/throttle-valves/ 

The stiffness of the spring, as its shown in Fig. 1, the normal load at the weight of the slider, the duration of 

time the interface has existed mean it is influencing chemical mass transport and bond formation, the original 

velocity of sliding, that is when the slider is in the slip phase, all influence the behavior of the system. 

III. CHALLENGES AND OPPORTUNITIES OF THE FRICTION FORCE 

3.1. Opportunities  

Since the air is forced to slow down, the wind energy is transformed into heat or mechanical energy primarily 

mechanical energy in meteorology. Due to [46] study described Friction as an extremely important force to 

meteorology. Not only does friction decrease the wind speed, it also changes the direction of the wind [47]. Two 

types of friction occur in the atmosphere [48]. One is molecular friction which concerned with friction between 

individual air molecules and friction between two surfaces. Friction is the force that allows your car to stop 

when you put on the brakes [49]. An example of friction creating heat energy is rubbing your hands together 

quickly [50]. Mean that by rubbing your hands together back and forth will feel your hands begin to warm up as 

you quickly.  

In the light of [51] friction is far more crucial  near the earth's surface then higher up in the atmosphere there 

are no longer trees, buildings, land surface, water surface, etc. to slow the wind down.  

3.2. Challenges  

Friction manifests as heat energy generally and sometimes as noise [52]. When objects are moving against 

each other, there is a generation of kinetic energy. Friction causes this kinetic energy to change into thermal 

energy. Thus, work is converted into heat. It is a non-conservative force. By view of [53] Mechanical energy is 

not conserved and some part of the mechanical energy is dissipated as heat. 

The biggest challenges of friction is wear and tear that happens as a result of friction [54]. Any machine with 

moving parts is subject to the deleterious effects of friction and its causes an increase in fuel consumption of 
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vehicles [55]. Thus, a vehicle with better fuel consumption will have less friction. Declare that vehicles with 

more wear and tear or less efficiency will have more friction and will need more fuel to operate [56]. This again 

has an economic impact. As mentioned by [57] report also causes overheating of engines and by this leads to 

acceleration breakdown and drop efficiency. Heat generated due to friction can cause expansion of materials as 

well. This would lead to mechanical instabilities which impact the functioning of machines even more than 

normal wear and tear as this has a structural impact along with [58]. 

IV. THE EFFECT OF FRICTION FORCE ON MATERIAL IN CONTINUOUS POLISHING PROCESS 

Numerous different friction force models are described and their fundamental physical and computational 

characteristics are discussed and compared in details by [8]. Due to surface smoothing of the viscoelastic pitch 

lap by loading conditioner can leads to the friction coefficient of the work piece/lap interface drop within the 

time of polishing [59]. In addition, the spatial average and uniformity of material removal coefficient increases 

with the increase of friction coefficient, which is due to rough lap surface, provides more sharp asperities to 

charge the polishing particles. 

V. CONCLUSION 

This review proved that friction is crucial in our everyday motion because without it, anybody in motion will 

not stop because a friction is a force that opposes motion; we defined two kinds of friction. We have verified 

that the coefficient of friction is constant, whether we increase the weight of the block and the weight of the 

mass hanger. Moreover, the friction force has beneficial on various engineering processes. It affects the 

behavior of the fluid as it flows through a pipe and the works of engine. 
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