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Abstract— In the old days, the spherical object was made by
various processes like casting cold forging, grinding, heat
treatment etc. But they are too much time consuming and
soporific. Now a day's CNC and VMC machine are used for
manufacturing of spherical objects but they are costly than
conventional machining. On conversational machining like
lathe machine, it is not possible to manufacture spherical
objects, to overcome this problem and give the advantage to
lathe machine we are designing produce product
comparatively at low cost with high precision and less time-
consuming.
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I. INTRODUCTION

This device replaces the compound rest on a lathe and is
particularly designed for the production of the convex or
concave surfaces. Spherical shape object can be
manufactured on the CNC machine but it requires more cost.
It is not suitable for the spherical purpose product. Also,
during manufacturing lot of time waste in loading and
unloading of the objects. It is necessarily expensive and
cannot be used economically unless the demand for spherical
surfaces is such that it can be kept in operation for the long
period of time. Because of these difficulties we design the
attachment for producing approximately spherical surfaces of
small curvature.

A. Problem Statement

Radius turning can't be done on lathe machine and require
high skill labour. For radius turning CNC machine must be
required and it is too costly. For special jobs of small quantity,
CNC machine is not preferable. We can't manufacture
following shapes like concave, convex and spherical as
shown in fig.1 on a lathe with semi-skilled worker.

Fig. 1: Shapes can be made

B. Aims and Objectives

The main objective of our project is to give advantages to
lathe machine which is the heart of every mechanical
engineering. On lathe machine various operations can be
done like threading, grooving, drilling, facing etc. But when
it comes to making spherical object we require high skill
operator. Hence to manufacturing so CNC and VMC machine
is used which are costly to overcome these problems. We
manufacturing this attachment to lathe machine. This
attachment has quick setup, cheap and easy to manufacture
spherical objects. So, even small-scale industry can afford it.
Also, it will reduce the requirement of high skilled labour
which increases in productivity of the machine. It will give
good clamping arrangements to manufacture parts of ranging
15mm diameter to 70 mm diameter.

Il. SYSTEM DESIGN AND MECHANISM

A. Construction

The tool post of a lathe machine is replaced by spherical
turning attachment. In which spherical object to be produced
is turned with the help of single point cutting tool. This
attachment is a mounted on cross slide of the lathe machine
by using nut and bolt. Bearing is press fitted in between the
base plate and circular plate for easy operation. The circular
guide way guide to the tool holder. Tool holder has a lead
screw. The lead screw is provided for precise control of
diameter to be turned. One rotation of lead screw will tend to
move tool holder by 0.5mm linearly. This attachment has
following parts as shown in table 1.

Sr. Material & .
No. Part Specification Picture
1 Base plate M.S.
2 Bearin Deep groove
g ball bearing
3 C_lrcular M.S.
guide way
Tool
4 holder M.S.
5 | 1 Carbide Hey
(Insert) g
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6 Lead M.S
screw
7 Handle M.S.

Table 1. Components of Attachment

B. Working

The operation of spherical turning attachment is very easy.
We can obtain different shapes such as spherical, elliptical
with the help of the axis of the job which will be held in the
chuck, through the axis of the tool point and the axis of the
circular plate. When both the axis is in line, then we lock both
the sliding. Now, the complete work will depend upon the
attachment.

Generally, in lathe machine the depth of cut is given
by tool which is held above the circular plate & the turning
operation is done by rotating the lever which is mounted on
the circular plate. Bearing is press fitted in between the base
plate and circular plate for easy operation. The circular guide
way guide to the tool holder. Tool holder has a lead screw.
The lead screw is provided for precise control of diameter to
be turned. One rotation of lead screw will tend to move tool
holder by 0.5mm linearly. In other words, we have to match
the axis as per our requirement. To get elliptical shape we
have to give some offset to the axis. The offset can be given
as per requirement. The most important thing while working
on this attachment is that we have to groove the amount of
length as equal to the diameter needed so that the circular
plate rotates fully. To get a shape of hemisphere we have to
rotate up to 900 angles to get the whole sphere we have to
rotate till the angle reaches to 1800.
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Fig. 2: CATIA model of full assembly

We can obtain the range of diameter between 25mm
to 80mm. This can be achieved by sliding the tool holder in
the slot of the circular plate. To get the diameter more than
the range, we can design another tool holder as per
requirement of the industry. This fixed by tightening the key
which is present on the circumference of the circular plate. It
is easy to obtain a convex surface also with this attachment.
In this case, the axis of the tool point tip will be behind the
axis of the circular plate. So that when we move the lever it
will cut in a convex manner or in a convex shape with the tool
point. On the job which will be held in the chuck. But the axis
of the job must be in line with the axis of the tool point so that

we can get a proper convex shape as a mirror image. And the
remaining working procedure is same of the attachment.

I1l. ADVANTAGES

1) Its design is quick setup, cheap and easy radius turning
attachment.

2) It can manufacture parts of ranging 15-100 mm diameter.

3) It maintains accuracy up to 0.1 mm.

4) Provides good clamping arrangement and portable.

5) Reduce the need for highly skilled labour.

6) Reduces cost of the product.

7) Increase the productivity of the machine.

IVV. FUTURE SCOPE

As this attachment is manually operated, it becomes its one
disadvantage. But we can improve this attachment by giving
the power for circular rotation from lathe lead screw with the
help of the belt and mechanical linkages. Different tool holder
can be manufactured for use of various types of inserts.
Accuracy of this attachment can be improved by decreasing
the pitch of lead screw.

V. CONCLUSION

Due to this research, it is possible to make the product of
different shape like a spherical, convex, elliptical etc. Even
though manufacture with the low cost and in the less time
rather than manufacture by the CNC machine. Cylindrical
shape objects can manufacture easily. Concave and convex
type design can be given to the component. This attachment
can be implement on every lathe machine in college and
small-scale industries at a cheap cost. A complete analysis of
total force acting on a tool as well as workpiece can be done.
The attachment which is available in the market is costlier
than our attachment. Accuracy is equal to 0.1mm which is
enough to have finished surface. It can obtain diameter range
25mm to 80mm. We gained unique experience of integrating
and evaluating theory and practical aspects of a design and
manufacturing. This helped us to extract valuable knowledge
and data.
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