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ABSTRACT 
 

The rubbing brake functions as a basic assurance for 

general work and wellbeing operation of vehicles and 

mechanical supplies. Erosion and wear practices of brake's 

grinding materials are considered as a vital subject. In this 

article, grating materials were arranged by framework 

classes, and their significant segments were presented first. 

At that point, the favorable circumstances and impediments 

of every grinding material were compressed and examined. 

Besides, the small-scale reaching practices on erosion 

interface and the arrangement system of different contact 

movies were talked about. At last, the persuasive standards 

and practices of erosion materials were outlined. It is 

inferred that the grating film, a middle of the road item in 

braking, is significantly useful to shield erosion materials 

from being genuinely rubbed. The braking conditions have 

muddled impacts on rubbing and wear practices of the 

brake. By and large, the grinding coefficient has a tendency 

to be genuinely low while the wear rate increment quickly 

under a condition with high temperature, braking weight, or 

beginning braking speed. 

 

Keywords— Grinding material, Erosion, Braking weight, 

Braking speed, Lining material, Cast iron 

1. INTRODUCTION 
The band brake grating materials assume a critical part in the 

slowing mechanism. They change over the active vitality of a 

moving machine to warm vitality by grating amid braking 

process. The perfect band brake grating material ought to have 

a consistent coefficient of erosion under different working 

conditions, for example, connected burdens, temperature, 

speeds, and a method of braking and in dry or wet conditions 

to keep up the braking attributes of a machine. In addition, it 

ought to likewise have different alluring properties, for 

example, imperviousness to warmth, water, and oil, has low 

wear rate and high warm solidness, displays low commotion, 

and does not harm the brake coating and plate. In any case, it 

is for all intents and purposes difficult to have all these wanted 

properties. In this way, a few prerequisites must be bargained 

keeping in mind the end goal to accomplish some different 

necessities. By and large, every plan of contact material has its 

own particular one of kind frictional practices and wear 

resistance attributes. The frictional material utilized as a part 

of band brake cushions is comprised of four subcomponents 

which assume distinctive parts. These are; abrasives materials 

to adjust grinding, oils to balance out created grinding, folios 

to hold diverse constituents together and forestall breaking 

down and fillers to enhance manufacturability and additionally 

bring down the expense. Band brake lining cushions and circle 

are required to keep up; an adequately high contact coefficient 

with the band brake lining, not deteriorate or separate at high 

temperatures and show a steady and predictable grating 

coefficient. The grinding and wear conduct of car brake 

linings is perplexing and relies on upon their synthesis, 

temperature, rubbing rate, weight, and in particular the surface 

attributes of the counterface. 

 

2. BASIC THEORY 
2.1 Crane Trolley Braking Torque 

Crane trolley brakes are typically sized with a torque rating 

less than the motor's full loads torque (service factor less than 

1.0) to provide a longer stopping time or a soft stop. Overhead 

crane trolley brakes are minimized to prevent sway of the 

hook and load. Typical service factor is 50% for soft stopping. 

 

Selecting Brake Size Based on Load Data. For applications 

where high inertial loads exist or where a specific stopping 

time or distance is required, the brake should be selected based 

on the total inertia of the load. Total system inertia reflected 

the brake shaft can be expressed a follows: words; erosion, 

shield erosion materials, braking weight, braking speed    

 

WKT^ 2 Where: = WKB^2 + WKM^ 2 + WKL^2 

WKt^2 = Total reflected inertia to break 

WKb^2 = The inertia of the brake wheel. 

WKm ^2 = The inertia of the motor rotor. 

WKl^2 = The equivalent inertia of load 

reflected brake shaft. 

 

3. FRICTION 
 At the point when two things move against each other, there 

is an imperviousness to the development between them. This 

is brought on by tiny blemishes (high spots) that exist on even 

the smoothest surfaces. The blemishes on one surface contact 

the flaws on the other surface as they move against each other. 

The resistance brought on by this contact is called grating. On 

the off chance that there was no erosion, tires would have no 

footing against the street. Without rubbing, jolts would not fix, 

and entryways would not stay shut. Be that as it may, on 

file:///C:/omak/Downloads/www.IJARIIT.com
https://www.ijariit.com/?utm_source=pdf&utm_medium=edition&utm_campaign=OmAkSols&utm_term=V4I4-1332
mailto:saicharanyadav123124@gmail.com
mailto:nandyalavigneshwarreddy@gmail.com


Yadav C. V. Sai Charan, Reddy N. Vigneshwar; International Journal of Advance Research, Ideas and Innovations in Technology 

© 2018, www.IJARIIT.com All Rights Reserved                                                                                              Page | 566 

numerous occasions, it is attractive to minimize erosion 

however much as could be expected. This is the reason motors 

and drivetrain parts have elaborate grease frameworks. In the 

stopping mechanism, the grating is given something to do to 

conquer the vehicle's energy; in other words, to stop the 

vehicle.  

 
The following sections explain how friction is put to work to 

stop the vehicle. 

 

3.1 Coefficient of friction 

The coefficient of friction is the amount of friction that can be 

produced as two materials slide across each other. The 

coefficient of grinding is controlled by a basic estimation. The 

coefficient of rubbing is computed by measuring the power 

required to slide a square over a surface and after that 

separating it by the heaviness of the piece.  

 

The essential connections measured by the coefficient of 

grinding, you can apply these connections to the operation of a 

vehicle's slowing mechanism. Envision the container is the 

brake cushion or shoe, the heaviness of the case is the water 

driven weight used to apply the brakes. The shop floor is drum 

or rotor surface, and the pulling power is the energy in the 

turning drum or rotor. By applying more weight to the brakes, 

you can moderate the energy of the turning drum or rotor. This 

is the same as expanding the heaviness of the container, 

making it harder to pull over the shop floor.  

 

4. STATIC AND KINETIC FRICTION 
The two fundamental sorts of contact are stationary or static 

erosion and motor grating, at times called sliding or dynamic 

grinding. Remember that static grating is a holding activity 

that keeps a stationary item set up, while dynamic contact 

moderates a moving article by changing over force to warm. 

Note that static erosion is constantly higher than dynamic 

grating Vehicle weight times vehicle speed squares with 

energy. Applying the brakes on a moving vehicle causes the 

stationary grinding individuals (cushions or shoes) to be 

constrained into contact with the turning grating individuals 

(rotors or drums). This contact causes erosion and warmth, 

which results in the turning parts moderating and in the long 

run ceasing. Since the force of the pivoting parts is called 

motor vitality, the contact used to stop the turning parts is 

called dynamic grinding. 

 

5. STOPPING DISTANCE 
The strength created by the motor to move the vehicle from 0-

60 mph (0-95 kph) must be consumed by the stopping 

mechanism when moderating the vehicle from 60 mph to O. 

To anticipate mishaps, the slowing mechanism must be fit for 

halting the vehicle in a much shorter separation than it takes to 

quicken it. The motor in a present-day vehicle is regularly fit 

for moving the vehicle from 0-60 mph in one-eighth of a mile, 

or 660 feet. The stopping mechanism of the same vehicle can 

take the vehicle from 60 mph to 0 in around '150 feet. The 

separation taken to get from 60 to 0 is around one-quarter the 

separation is taken to get from 0-60 mph, the configuration of 

the stopping mechanism will differ contingent upon the 

requests that will be set on it. 

 

6. FACTORS AFFECTING FRICTION 

DEVELOPMENT 
Many factors affect the development of friction by the brake 

system. While some may seem obvious, others will seem 

unlikely. However, they all have their part to play in the 

proper development of friction. 

 

7. APPLY PRESSURE 
The more pressure applied to the brake friction members, the 

more they resist movement, and the more friction is 

developed. More friction means more braking action. Pressure 

is created by a combination of mechanical leverage and 

hydraulic pressure, plus the action of the power assist unit.  

 

8. FRICTION MATERIAL TEMPERATURE 
The temperature of the grating materials has an awesome 

impact 011 the measure of contact created. As the contact 

material gets more sultry, its capacity to stop the vehicle I 

lessened. Not just should contact materials be intended to 

work under extraordinarily fluctuating temperatures, they 

should have generally the same coefficient of rubbing, both 

icy and hot. A lot of variety means the brake pedal feel and 

required weight would change radically as the brakes get to be 

warm. 

 

9. FRICTION MATERIAL CONTACT AREA 
Although a small braking surface could produce as much 

friction as a larger surface by being applied harder, it would 

quickly overheat and become useless. Brake friction members 

must be large enough to absorb and spread the frictional heat 

out. For this reason, the larger the vehicle, the larger the brake 

friction components 

 
10. FRICTION MATERIAL FINISH 
 The completion, or smoothness of the friction materials 

affects the vehicle's braking capacity. An unpleasant brake 

surface would have a higher coefficient of erosion, however, 

would snatch and wear rapidly. Present day brake lining 

material builds up a smooth completion as it is utilized. As the 

top layer of material wears away, the hidden surface keeps up 

the smooth completion. 

 

11. TYPES OF FRICTION MATERIAL 
The materials utilized as a part of a brake grating unit greatly 

affect its ceasing capacity. More compelling is expected to 

move a few materials over a surface than others, 

notwithstanding when applying pressure, contact territory and 

completion are the same. The erosion qualities of a brake 
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material make up its coefficient of contact. On the off chance 

that the coefficient of rubbing is too high, the brakes will work 

too well and cause the wheels to lock up. On the off chance 

that the coefficient of the grating is too low, the brake pedal 

would require over the top power to stop the vehicle. 

 

12. HEAT REMOVAL 
Grating dependably purposes heat. The more contact expected 

to stop the vehicle, the more prominent the measure of warmth 

create amid braking. Subsequently, the temperature of the 

brake parts ascends as the brakes are connected. On the off 

chance that a vehicle weighs 4000 Ibs (1812 kg), one crisis 

prevent from 60 mph (96 kph) can raise brake lining 

temperatures by 160°F (71°C), Repeated hard stops can keep 

on raising the temperature by equivalent sums.  

 

The build-up of warmth can bring down the coefficient of 

erosion in the brake cushions m shoes to the point where the 

brakes start to blur. Brake blur is the term given to steady 

brake disappointment brought on by brake overheating. As the 

brakes blur, it takes more pedal weight to stop the vehicle. 

After a specific point, the brakes will have almost no impact, 

paying little respect to the weight connected to the brake 

pedal. Sometimes, when low-quality brake liquid is utilized, or 

the liquid is water tainted, the liquid will bubble because of 

exorbitant frictional warmth. When this happens, pushing on 

the bl'ake pedal will pack the vaporized liquid as opposed to 

applying the bl'ake s. Not just is brake blur hazardous, the 

warmth created by unnecessary braking can wear the linings, 

overheat and twist the drums and rotors, and cause untimely 

disappointment of the water-powered framework, wheel 

direction, and seals. 

 

13. BREAKS ARE DESIGNED TO FADE 
Brakes are intended to blur at a specific temperature. If this 

temperature is passed, the frictional materials melt and the 

brake linings will no more stop the vehicle. While this is by all 

accounts a poor brake plan, it bodes well while considering the 

potential harm from permitting brake temperatures to 

persistently rise. In the event that temperatures were permitted 

to ascend without dispersal, the wheel bearing seals, greasing 

up oil, CV pivot boots, and some other adjacent parts would 

be pulverized. In amazing cases, adjacent burnable segments, 

counting the tires, could burst into flames. To keep this, an 

implicit blur point is composed into the covering material. 

This point is sufficiently high to take into consideration 

everything except the most compelling braking circumstances. 

Nonetheless, this underlines the significance of evacuating 

warmth as productively as could be allowed. 

 

14. TIRE AND ROAD CONDITION 

 

If the tires do not grip the road properly, the brake system will 

not work. Traction between the tires and the road must be 

maintained for proper stopping. If the brake system works so 

well that the tire stops rotating, it is said to be skidding. When 

the road is wet or icy, the tire is skidding on a layer of water or 

ice. On dry pavement, a skidding tire causes so much 

frictional heat that the tire rubber melts. 

 

The tire then skids on a layer of Liquid rubber. 

 

15. WATER ON BRAKE LINING 

 In many parts of the world, it is not uncommon to travel 

through roads that are partially or completely covered with 

water. In addition to the increasingly common use of off-road 

vehicles, passenger cars sometimes enter areas where the 

pavement is covered by water. If water reaches the brake 

linings, it acts as a lubricant, causing brake fade. There is no 

way to design brake linings to overcome brake fade due to 

water. The only cure, other than avoiding flooded roads, is to 

allow the brakes to dry out. Disc brake systems dry out more 

quickly since the exposed rotor will spin off the water once the 

vehicle is on dry pavement. Drum brakes are enclosed, and 

water takes a longer time to exit the assembly. 

 

16. FRICTION MEMBERS 
There are two friction surfaces in any brake assembly. The 

brake pad or shoe lining, which are made of a mixture of heat-

resistant materials, and the cast iron rotor or drum. These two 

frictional surfaces are discussed in the following paragraphs. 

 

17. LINING MATERIAL 
Brake linings use various metals and high-temperature 

synthetic fibers such as Kevlar and other heat resistant 

compounds. Asbestos is no longer used in new brake linings 

but may be found in some brake linings currently installed on 

vehicles. Some vehicles use linings made from organic or 

completely non-metallic materials. These materials are mixed 

from various compounds and molded into the proper shape. 

Non-metallic lining materials are quieter(less prone to 

squeaking) and do not damage the cast iron drums or rotors. 

However, they provide the lowest coefficient of friction, and 

therefore, the least amount of braking power. Most brake 

linings, especially those sold as lifetime guaranteed brakes, are 

semi-metallic linings. Semi-metallic materials are made from 

a combination of non-metallic materials and iron, mixed   and 

molded into the proper shape. Semi-metallic linings are harder 

and last longer. They are also more fade resistant than 

completely nonmetallic linings. However, semi-metallic 

linings increase brake pedal effort, may squeak on the 

application, and cause some wear to the rotors and drums. 

Metallic brake linings are used on high performance and 

competition vehicles only. They are made from sintered metal 

(powdered metal that is formed into linings). Metallic brake 

linings resist brake fade very well, but require high pedal 

pressure, are noisy, and severely wear rotors and drums 

 

 

FRICTION MATERIAL 

CODE 

COEFFICIENT OF 

FRICTION 

C <15 

D 15-25 

E 25-35 

F 35-45 

G 45-55 

H >55 
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18. ROTOR AND DRUM CONSTRUCTION 

The basic job of drums and rotors is to provide a contact 

surface for the brake linings and to absorb heat. Most modern 

brake rotors and drums are made from cast iron. A few 

vehicles are equipped with aluminum drums having cast iron 

liners. Some high-performance imported vehicles have 

aluminum metal matrix composite (AI-MMC) drums and 

rotors. These drums and rotors are made from an alloy of 

aluminum and other materials. The aluminum alloy carries 

away heat more rapidly than cast iron. The other materials in 

the composite give the drum or rotor adequate durability 

 

19. ROTORS 
Both sides of the brake rotor are machined smooth where they 

contact the brake pads, this contact area is extremely smooth 

for smooth stops. The rotor's cast iron is designed to last 

through several sets of linings. Rotors are heavy for maximum 

heat absorption and have enough extra metal so they can be 

resurfaced if they become slightly damaged. 

 

20. DRUMS 
The inner surface of the brake drum is machined smooth 

where it contacts the brake shoes, the weight of the drum helps 

to absorb heat and transfer it to the outside air. Drums are also 

built with extra metal so that they can be resurfaced if they 

become slightly damaged. A drum should outlast several sets 

of shoes. 

 

21. CONCLUSION 
This paper surveys the different building parts of the 

composite brake lining materials considering their tendency, 

conduct, and properties. To accomplish perfect brake grinding 

material trademark, for example, a steady coefficient of the 

grating under different working conditions, resistance to 

warmth, low wear rate. This should be possible by changing 

the material sort and weight rate of the fixings in the plan. So 

from above, we can infer that examination on a composite 

brake lining with graphite material can be utilized as a part of 

band brake which will give moderate cooling at low 

temperature. 
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