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Abstract— Nowadays, industries are growing rapidly day by 

day. Most of the industries belong to production. Many of 

these undergo mass production systems. For mass 

production, the material is kept in storage for availability 

purpose. During this storage, materials will face few of 

surface irregularities and also may have chance to go under 

failure due to the same. So in this paper we are going to see 

a concept and fabrication of burnishing machine. Generally 
burnishing is a cold rolling process. During this process, the 

workpiece goes under rolling under uniform pressure to 

reduce surface irregularities. We are going to see various 

types of burnishing, parameters of burnishing & so other 

relevant information about burnishing in this paper. 
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I. INTRODUCTION 

A burnishing is a cold rolling process generally used for 

surface finishing of metals. In industry, there are number of 

variety of operations are carried out over the variety of 

metals for different applications. In these metals, many of 

metals are belongs to the family of Ferrous materials. And 

these ferrous materials have Iron as a main component 

within its composition. Thus ferrous materials have more 

chances to undergo chemical compositions like oxidation or 

erosion after came in contact with oxygen. As the oxidation 

occurs, material starts to undergo rusting phenomenon 

which leads to the surface irregularities and sometimes 

failure. 
On the other hand, production unit has a continuous 

requirement of raw material for better productivity of the 

goods, so this kind of production units stores number of 

metals at workstations. Since this long time storage will lead 

to the buckling or bending of the long rods, or surface 

rupture or other relevant losses after long period of time. 

Thus these losses will lead industry towards the economical 

loss. So the burnishing is necessary for such conditions. 

Burnishing is the process of removing dust or dirt from the 

surface of metal undergoing operations. And not only 

remove rust but also helpful to remove surface stresses, 
buckling or bandings in the metal rod by applying corrective 

forces over it. Burnishing has a wide scope in the area of 

industries belongs to surface treatment or coatings. 

Burnishing also involves surface preparation for various 

applications. 

 
Fig. 1: Basics of Burnishing 

A burnishing is a cold rolling process generally 
used for surface finishing of metals. In industry, there are 

number of variety of operations are carried out over the 

variety of metals for different applications. In these metals, 

many of metals are belongs to the family of Ferrous 

materials. And these ferrous materials have Iron as a main 

component within its composition. Thus ferrous materials 

have more chances to undergo chemical compositions like 

oxidation or erosion after came in contact with oxygen. As 

the oxidation occurs, material starts to undergo rusting 

phenomenon which leads to the surface irregularities and 

sometimes failure. On the other hand, production unit has a 
continuous requirement of raw material for better 

productivity of the goods, so this kind of production units 

stores number of metals at workstations. Since this long 

time storage will lead to the buckling or bending of the long 

rods, or surface rupture or other relevant losses after long 

period of time. 

Thus these losses will lead industry towards the 

economical loss. So the burnishing is necessary for such 

conditions. Burnishing is the process of removing dust or 

dirt from the surface of metal undergoing operations. And 

not only remove rust but also helpful to remove surface 

stresses, buckling or bandings in the metal rod by applying 
corrective forces over it. Burnishing has a wide scope in the 

area of industries belongs to surface treatment or coatings. 

Burnishing also involves surface preparation for various 

applications. 

II. PROBLEM STATEMENT 

During industrial work, the raw material needs to be 

available on time for every small operation. So for this 

purpose, industries or plants buy raw material before actual 
production starts and keep it in stores or workstations. 

During this storage, mostly ferrous metal undergoes 

problem of oxidation results in the rusting. In case of quality 

of surface treatment or surface works, this rusting may cause 

severe problem which leads to economical loss of the 

industry as well as reduction in the productivity. If the 
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stored raw material is in the form of long heavy metal bars 

then there is possibility of buckling or bending, which also 

matters the quality of work. As the surface properties got 
changed, it will take time to obtain desired work or 

sometimes it may impossible to obtain desire quality. 

III. DESIGN DATA 

A. Selection of Drive: 

 
Fig. 2: Belt Drive 

Drive is necessary to transmit a torque or power from the 

motor to burnishing wheel. The motor should have specific 

speed of operation and consistency in the rotations per 

minute. So we are going to select Universal Motor. Most 

important factors for selection of motor are Cost of Motor, 

Rated Speed, Rated Power, Working Voltage, and 

Availability of motor or resources. 

After finalizing the motor, another most important 

factor is drive, as we are making burnishing machine, then 
we have a requirement of high speed motor. So the drive 

also should have to be compatible with high speed. For high 

speed applications, mostly belt or rope and pulleys are used 

for transmit torque or power. We are also going to use V 

grooved pulley and Rope for the same. 

We have, 

1) Type of driving unit – Motor  

2) Operational hours per day – less than 10 hrs 

3) Power transmitted – 0.60kW 

4) Output Speed – 18000 rpm 

1) Calculations: 

1) Correction Factor = 1 ( from PSG design data book) 
2) Design power 

Design Power =  Fa × Transmittedd Power 

∴ Design Power = 0.6 kW 

3) According to chart in V. B. Bhandari, cross section for 

above details is “A” 

4) For the same, Minimum pitch diameter is 

d = 75mm … … … … … (Standard) 

5) For large pulley, 

D = d ×
Input Speed

Output Speed
 

D = 75 ×
1440

200
= 540 mm 

But, as per the preferred data, nearer diameter is D =
560 mm 
6) Pitch Length of Belt, consider centre distance to be 

300mm 

L = 2C +
π(D + d)

2
+

(D − d)2

4C
 

∴ L = 1793.47 mm 

As per the reference data, L = 1750 mm 
7) Corrected centre distance, C = 265.65 mm 
8) Correction Factor = Fc = 1 

9) Arc of contact, 

αs = 180 − sin−1 (
D − d

2C
) = 114.0978 

10) Correction factor, Fd = 0.81 

11) Number of Belt, 

N =
P × Fa

Pr × Fc × Fd

= 0.91 ≈ 1 

2) Selection of Roller Material: 

Roller of this machine is one of the most important factors 

of this machine. This is used to apply force or stress over 

workpiece. So the roller must have properties like higher 

strength, improved physical properties, and good resilience. 

We have following materials that can be used as a roller for 

this machine. 

On considering all the above characteristics we 
have to know actual force generated during the operation 

and then we have to select the material which withstand 

with all these stresses. 

This is important to determine the bending stresses 

for the selection of roller material and also to determine the 

capability of the machine. This is also useful to selection 

other particulars such as Bearing, Motor, torque transmitted 

to roller, Roller Diameter, Material of roller etc. 

When a member is being loaded similar as shown 

in the figure, bending stress or flexural stress will occurs. 

Bending stress is more specific type of Normal stress. The 
stress at the horizontal plane of the neutral is Zero. If the 

force acting like shown in figure, force from upper side is 

generally forms Compressive stress, and the stress occurs at 

the bottom is normal tensile stress. 

Knowing bending stress is necessary to determine 

the characteristics of the machine and working load capacity 

with a material to be used for a workpiece. The bending 

stress can be calculated as follows, 

 
Fig. 3: Bending Stress 

This stress will be calculated by using, 

σ =
My

Ix

 

Where, σ – Bending Stress in N/m2 

M – Moment of Neutral Axis Nm 

y – Perpendicular distance to neutral axis in m 

Ix – Moment of inertia around Neutral axis in m4 

Maximum Bending Stress can be given by, 

σbmax =
Mc

I
 

With reference to above details, we have 

determined required strengths of roller material for avoid 

failure and these values as, 

Tensile Strength = 580 N/mm2 
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Yield Strength = 400 N/mm2 

Minimum Elongation = 21 % 

Yield Stress = 295 N/mm2 
Hardness = 179 BHN 

Izod Impact value = 55 N-m 

3) Selection of Bearing: 

Bearing is a machine element which supports another 

moving machine element. It permits the relative motion 

between the contact surfaces of the members, while carrying 

the load. Due to relative motion between the contact 

surfaces, some power is wasted in overcoming frictional 

resistance and if there is direct contact between the rubbing 

surface rapid where occur for reduce this same lubrication 

must be provided such as vegetable oil, greases etc. 

 Function of bearings 
1) The bearing supports the shaft as the axle and holds it in 

correct position with respect to frame or casing. 

2) The bearing ensures free rotation of the shaft or axle 

with minimum friction. 

3) The bearing takes up the forces acting on the shaft or 

the axle and transmits them to the frame or casing. 

 Selection of the Bearing from the Manufacturer’s 

Catalogue 

The following steps must be adopted in selecting the bearing 

from manufacturer’s catalogue. 

1) Calculate the radial and axial load reaction (Fa and Fr) 
acting on the bearing. 

2) Decide the diameter of the shaft on which bearing is 

mounted. 

3) Select the proper size of the bearing suitable for given 

application, specified with speed and available space. 

4) Find the basic static rating (co) of the selected bearing 

from the catalogue. 

5) Calculate the ratio r

a

VF

F

 and o

a

C

F

. 

6) Find the value of x and y i.e. Radial and thrust factor 

from the catalogue. These value depends upon r

a

VF

F

 and

o

a

C

F

. 

7) Find the value of load factor or application factor ‘ka’ 

from the catalogue. 

8) Calculate equivalent dynamic load by using relation. 
aaae

KYFXVFP )( 
 

9) Calculate the approximate life of bearing in hours from 

the type of bearing; operation and type of machinery 

that is depend upon application. 
10) Calculate the required basic dynamic capacity for the 

bearing by using relation. a

e
P

C
L )(

10


. 

 
Fig. 4: 6302 Bearing Nomenclature 

From above considerations and calculation we have 

selected Bearing designated as, SKF 6302 bearing with 

following details, 

d = 15 mm D = 42 mm 

D1 = 21 mm D2 = 36 mm 

B = 13 mm r = 1.5 mm 

Static Load Capacity = 5200 

N 

Dynamic Load Capacity = 

8800 N 

Max Revolutions = 16000  

4) Design of Model 

Before going to fabrication, we need to design a model 
which includes all the details related to structure of model. 

And also it is necessary to provide a drawing of the model 

for more details. 

 
Fig. 5: 2D Model of Burnishing Machine 

As figure indicates, the machine has an 

arrangement shown in the figure. It consists of following 

components, 

Motor Bearing 

Lead Screw Belt Drive 

Job Holder Roller 

Tail Stock Support Frame 
These are the main components of Burnishing Machine. 

IV. WORKING PRINCIPLE 

 
Fig. 6: Principle of Burnishing 
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Burnishing is a versatile process that improves the surface 

finish and dimensions of the turned parts, without usage of 

extensive tooling. A conventional lathe, on which the work 
pieces were turned, can be used for burnishing, thereby 

eliminating the time and effort for remounting the work 

piece. The tool used for burnishing consists of one or more 

ball or roller, held in a casing. This tool can be mounted on 

the tool post of the lathe. When the tool is made to come in 

contact with the rotating work piece, the friction force 

rotates the balls or rollers of the tool, in a planetary motion. 

Burnishing process is considered as a cold working 

process, because the surface of the work piece is subjected 

to severe stress due to the planetary motion between the tool 

& work piece and the pressure applied by the tool. When 

this stress exceeds the yield strength of the material, it 
results in the plastic flow of the material from the peaks of 

the surface irregularities into the valleys, thereby reducing 

the surface roughness. This also induces thermally stable 

and long lasting compressive residual stresses. 

V. MATERIAL SELECTION 

Sr. 

No. 
Name of Entity 

Required 

Properties 

Probable 

Material 

01 Pressure Roller 

Tensile Strength 

Hardness 
Resilience 

Mild Steel, 

Steel Alloys 

02 Bearing 

Corrosion 

Resistance 

Thermal 

Conductivity 

Hardness 

White 

Metal, 

Bearing 

Steel 

03 
Base Frame / 

Support Frame 

Tensile Strength 

Machinability 

Resilience 

Hardness 

Availability 

Mild Steel, 

Plain Carbon 

Steel, 

Alloy Steel 

etc 

04 Fasteners 

Corrosion 

Resistance 

Strength 
Reliable 

Availability 

Stainless 

Steel 

Table 1: Material Selection 

VI. ADVANTAGES 

1) Accurate size: Parts can be produced by burnishing with 

high control over the dimensions. Hence very close 

tolerances can be achieved. 

2) Superfine surface finish: Very smooth surfaces finish, 

as high as 0.05 μm Ra is possible with burnishing. The 
surface finish obtained is comparable with any of the 

other conventional surface finish operations like 

grinding, penning etc. 

3) Improves physical properties: Burnishing produces 

hard, wear and corrosion resistant surface because of 

the cold rolling. It also induces compressive stresses 

which increase the fatigue life of the components that 

are subjected to cyclic loads. 

4) More economical: Burnishing eliminates grinding and 

honing, which are expensive and time consuming 

processes. Burnishing can be done on any standard 

lathe or drill machine, which eliminates initial 

investment. Skilled labor is not needed for this process. 

Any worker who has experience in operating lathe or 
drilling machine can work on burnishing process. 

5) Saves time: Work piece loaded on a lathe, milling or 

drilling machine need not be re-mounted for burnishing. 

The previous tool can be replaced with burnishing tool 

and process can be done on the same mount. Thus the 

cycle time is reduced, which increases the throughput. 

6) Adjustable settings: Most of the commercially available 

burnishing tools have adjustable settings, which 

increases their scope of work. This reduces the cost, 

when any change takes place in the component design. 

7) Replaceable wear parts: Wear parts such as roller, balls, 

guide rollers etc. can be easily replaced, which helps in 
prolonging the tool life with less maintenance cost. 

8) Wide variety of work pieces geometries, like flat, 

tapered, cylindrical, free-form surfaces can be 

processed by burnishing. 

VII. APPLICATIONS 

1) Useful in industries undergoes mass production for 

maintain surface properties. 
2) Coating Industries 

3) Surface treatment industries. 

VIII. CONCLUSION 

There are a lot of inaccuracies present on the surface of 

workpiece. So, from this project we reduced that all 

inaccuracies, burs by using bar polishing machine. We get 

shiny and smooth surface. It also removes scratches from 

the surface of specimen. Negligible metal removed by using 
this bar polishing machine. Dimensional inaccuracies, tool 

marks, uneven polishing are on the surface of workpiece are 

reduced from this project. We get up to range of 10-15μ 

surface finish using this bar polishing machine. After using 

that machine there is no requirement of further machining 

and component can be directly used in assembly. Parallelism 

of two opposite faces is also obtained by this machine. So 

from this project we get required smooth surface finish and 

remove irregularities from the surface. 
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