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Abstract— Conventional methods of machining use the 

drilling, boring and grooving operations to produce parts of 

desired shape to function for specific applications. There is a 

trend to combine two or more operations in-order to save the 

tool setting time and the subsequent loss in the machine idle 

time and labour cost. Step drills and form tools are common 

examples of such tool changes adopted with the intention to 

save machine time. In our case the application that requires 

a combination tooling is the development bearing that is 

used in wind operated overhead exhaust fan commonly 

called the wind ventilator. A certain Paramount Industries 

are to develop the bearing for this application in Nylon-6 

material with two different thrust end geometry. 

Key words: XXX 

I. INTRODUCTION 

Designing, Analysing and Fabricating a tool performing 

three operations is very advance concept. Generally in CNC 

Machines there is an automatic tool changer which changes 

tool for different operations which takes time to do so. So to 

overcome this problem a new concept of ‘Three Operations’ 

performing tool is introduced. The designing of such tool 

will reduce time of the operation as well as service cost. 

Three operation CNC operated tool performs Drilling, 

Boring and Grooving operations. Using this tool will also 

help in increase in production of the component. According 

to the new generated CNC Program tool will perform its 

operations. 

A. Problem Statement 

The present system of ventilators uses Combination Bearing 

Holder. To manufacture combination bearing holder three 

different operations are required which are performed by 

three different tools. Thus to reduce tool change time and 

increase operational efficiency and Productivity. 

 
Fig. 1: 

B. Aims & Objectives 

The main objective of our project is to give advantages to 

CNC lathe machine. On CNC lathe machine various 

operations can be done like threading, grooving, drilling, 

facing etc which require different tools for each operation. 

But when it comes to perform multiple operations we 

require multiple tools which lead to high service cost as well 

as require more tool changing time so to reduce these 

particular things as well as to increase productivity, we will 

manufacture a special tool which can perform three 

operations. This tool has quick setup, cheap and easy to 

manufacture combination bearing holder. So, even small-

scale industry can afford it. Also, it will reduce the 

requirement of high skilled labour and will give good 

mounting base to bearings. 

II. SYSTEM DESIGN & MECHANISM 

 

 
Fig. 2: Design model 

A. Construction 

The special tool is fabricated to perform three operations 

which are drilling, boring and grooving its body holding 

different tools is made up of EN9. This combination tool has 

a drill bit made up of carbide. Carbide is commonly used 

material for manufacturing tool because of its good 

mechanical properties. This tool consists of inserts which 

are made up of carbide and coated with titanium nitride (to 

increase its life) which plays a vital role in performing 

boring operation. The another provision made is for 

performing grooving operation which is done by using 

another circular insert. This all possible arrangements 

together forms a combination tool. 

Sr. 

No. 
Part 

Material & 

Specification 
Picture 

1 Body EN9 

 

2 
Drill 

Bit 
HSS 
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3 
Insert 

Boring 
STD 

 

4 
Radius 

Insert 
STD 

 

5 
Tool 

Head 
EN9 

 
Table 1: Components of Attachment 

B. Analysis of Tool 

The analysis of the tool is done by using ANSYS software. 

The forces which are exerted on the tool are calculated and 

applied in the software to evaluate maximum stress. 

This evaluation of stress is done in two parts. 

1) Main Body and Drill Bit 

2) Tool Head 

 
Fig. 1(a): Axial Loading 

Maximum Deformation: 4.2295e-007 m 

 
Fig. 1(b): Torsional Loading 

Maximum Deformation: 4.2295e-007 m 

 
Fig. 2(a): Axial Loading 

Maximum Deformation: 2.6362e-006 m 

 
Fig. 2(b): Torsional Loading 

Maximum Deformation: 7.568e-006 m 

C. Working 

The three operation CNC tool works on a very simple 

principle. When we mount the work piece on the spindle of 

the CNC lathe the spindle starts rotating at the standard 

RPM the tool is then mounted on tool post of CNC lathe 

when the spindle starts rotating the work piece rotates and 

the tool mounted on tool post is interacted with the work 

piece as know the position of drill is at the first place from 

the surface of work piece. 

The drill performs drilling operation and the boring 

operation is performed using the bore inserts place after the 

drill bit on the same tool. The drilling and boring operation 

are followed by Grooving which perform the groove on the 

surface of work piece the inserts used for grooving is 

circular inserts which performs radial cutting or grooving 

operation this is how the tool works and finishes 

manufacturing of combination bearing holder. 

III. ADVANTAGES 

1) Reduces operational cost. 

2) Highly efficiency in manufacturing the combination 

bearing holder. 

3) Increase in total production rate. 

IV. FUTURE SCOPE 

The integrated three operation tool performs three 

operations like drilling, boring and grooving which is one of 

the advance process for particular application. But if the 

application is changed we can change the Grooving 

operation by chamfering, while chamfering we can also 

change the angle as required for the specific application. 

Future studies can be done on this project and can 

be modified as per the requirement. 

V. CONCLUSION 

Three operation CNC tool has been designed to perform 

particular three operations for particular application. 

This tool has been used to manufacture combination bearing 

holder. 

Hence it is very clear that tool works as per 

expectations and performs operations accurately. 
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