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Abstract 
This paper presents a designing of spindle and frequency analysis in polishing machine .spindle is the heart of machine, that’s why 

to get extra accurate work, it is necessary to study the spindle, in this paper designing the spindle and performing the study over it. 

The present interest in raising a manufacturing ability at the mixed scales is important to a number of investigations scared by the 

progress of special purpose machine tools. The difficulty with most SPM is the quantity of vibration that is transmitted during the 

spindle, which affects the quality of surface finish and the dimensional accuracy report to the work piece being machined. SPM is a 

special purpose machine totally used in two wheeler automobiles. The core purpose of this paper is to design and perform finite 

element analysis of the SPM. 
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1. INTRODUCTION 

In machine tools, a spindle is rotating axis of the machine, 

which often has a shaft at its heart. The shaft itself is called a 

spindle, but also, in shop-floor perform, the word frequently is 

used metonymically to pass on to the whole rotary unit, with 

not only the shaft itself, but its bearings and rather attached to 

it. Special purpose machines are designed and manufactured 

for exact jobs and as such never produce in bulk. Such 

machines are judgment rising use in industries. The way for 

designing such machines would clearly be quite different from 

those under for mass produced machines [4]. In this paper two 

software used for the spindle model one is PRO-e for 3D 

modeling and other is ANSYS for 2D modeling. For 

calculating Deformation on different load the ANSYS 

software is very helpful. 

 

2. MODELING AND ANALYSIS OF SPINDLE 

ANSYS is very powerful tool to capture the design intent of 

models by understanding fundamental concepts that define 

the software and why they exist. Firstly, we created a solid 

model using designing software Pro-e. Then the model is 

imported into ANSYS and analyzed by applying necessary 

conditions, which were considered in designing it and then 

checked deformation in different load. The specifications 

required for the design are taken from the drafted design. 

 

 
Fig.1: Solid Model. 

 

Spindle contains two bearings on each side to get strong 

support and handle maximum load on spindle. 

 

 
Fig.2: Solid Model of Existing & Modified Roller 

 

2.1 Dimensions of Spindle 

Following dimension are used to draw the solid model. 

Outer diameter of a spindle -            50 mm 

Length of a spindle -                       1000 mm 

Outside step -                                    70 mm x 25 mm 

Middle Step (pulley mounting) –       70 mm 

 

2.2 Analysis of Spindle 

 Preprocessing 

- Create the solid model. 

- Choose the element type. 

- Mesh the model. 

 Element Type - spindle 

Young's modulus:     2.1 x 10
5
MPa 

Density:                7.850×10
-3

 tons/mm
3
. 

Poisson's Ratio:         0.3 

https://en.wikipedia.org/wiki/Machine_tool
https://en.wikipedia.org/wiki/Axis_of_rotation
https://en.wikipedia.org/wiki/Drive_shaft
https://en.wikipedia.org/wiki/Metonymy
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Fig.3: Spindle Model. 

 

2.3 Load: 400 N 

 
Fig.4: Deformation of Static Structural At load 400N. 

 

Load Apply: 400 N 

Deformation: 

i. Min = 0 mm 

ii. Maximum = 0.5183 mm. 

 

2.4 Equivalent Von-Mises Stress at 400 N 

 
Fig.5: Equivalent Stress at Load 400N. 

 

Load Apply: 400 N 

Deformation: 

i. Min = 0 mm 

ii. Maximum = 266.3 mm. 

 

2.5 Load: 600 N 

 
Fig.6: Total Deformation at Load 600N 

 

LOAD APPLY: 600 N 

Deformation: 

i. Min = 0 mm 

ii. Maximum = 0.77 mm 

 

2.6 Equivalent Von-Mises Stress at 600 N 

 
Fig.7: Equivalent Stress 

 

LOAD APPLY: 600 N 

Deformation: 

i. Min = 0 mm 

ii. Maximum = 532.6 mm 

 

3. NATURAL FREQUENCY ANALYSIS 

Natural Frequency applied on spindle in Fig 8, 9 shows the 

model analysis at various frequencies and element behavior 

respectively. Fig 8 shows model at 9.13 Hz frequency and 

element behavior. Red color zone indicates the deformation of 

spindle having range from 0 mm [min.] to 41.1mm [max.]. 
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Fig.8: Nodal Displacement Solution for Frequency (9.13 Hz) 

 

Fig.9 shows the modal analysis at the 16.28 Hz frequency & 

element behavior. Red color zone indicates the deformation of 

existing roller follower having range from 61.874 mm [min.] 

to 69.608mm [max.]. Blue color zone indicates the 

deformation of existing roller follower having range from 0 

mm [min.] to 7.7342mm [max.]. 

 

 
Fig .9: Nodal Displacement Solution Frequency 

 

The table.1 shows the frequency range for two sets of the 

spindle with line contact which is fixed and this same 

frequency range used in the modified roller follower. 

 

Table 1: Two Modes Of Vibration 

Set Frequency Exact frequency 

1 0 Hz-10 Hz 9.13 Hz 

2 10 Hz-20 Hz 16.298 Hz 

 

4. CONCLUSION 

3d model of the SPM assembly is done using pro-E software 

and Finite element study is carried out using ANSYS. Design 

calculations are performed to calculate the operating loads. 

Finite element analysis was done to confirm the design based 

on analysis the spindle deflections. 

 

Static Analysis Result The stress study of existing roller and 

modified roller is done. The Load value for existing spindle is 

400 N, 600 N these two loads are apply on spindle and there 

deformation is analyze and results are mention below 

 

Table 2: Applied Load Vs. Deformation 

SR. 

NO. 

APPLIED 

LOAD 

DEFORMATION 

MIN (mm) MAX (mm) 

1 400 N 0 0.5163 

2 600 N 0 0.77 
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