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Abstract— An automatic indexing drill jig has been 

designed and fabricated and installed in a drilling machine. 

It is a supporting device which holds the work, guides the 

tool and also locating work piece in its position during 

machining/drilling process. The main purpose of indexing 

drill jig is to eliminate the process of marking on the work 

piece according to the dimensions provided before 

machining the component and thus the high accuracy is 

achieved. Drill jig can also perform operations like ream and 

tap at a sufficient speed and with required accuracy as 

compared to the process of creating holes conventionally by 

hand. The role of operator to maintain the accuracy in the 

process is replaced by the drill jig because of its capability 

for guiding, clamping and locating of tool and work piece 

respectively according to the need. The automation in the 

drill jig is incorporated to make the work easy and accurate. 

By automation process the advantages like reduction in 

human errors and idle time is reduced, which increases the 

production rate. 
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I. INTRODUCTION 

This work includes only the indexing part and this indexing 

process includes many parts and are designed by using basic 

design formulae from the design data hand book and the 

main important part in this process is a shaft which is to take 

the load of the jig, job and the drilling force therefore the 

shaft is designed for the load acting and analysis is done for 

comparison of theoretical values an software values. 

Analysis is done by using ANSYS software. 

There are different types of jigs and each one is 

made for a specific job. Many jigs are created because there 

is an imperative to do so by the tradesperson some are made 

to increase productivity-ty through consistency, to do 

repetitive task or to do a job more precisely. Jigs are made 

for frequent use or may be improvised from scrap for a 

particular project depending on the task. The drill jigs 

eliminate frequent checking, individual marking and 

positioning. This increases productivity and reduces 

operation time. Jigs are made from a variety of materials, 

some of which can be hardened to resist wear. The materials 

often used in jigs are steel, iron, nylon, fiber and bronze. 

A. Problem statement 

 Indexing is to move from one set position to another in 

order to carry out a sequence of operation. In order to 

increase the production rate, reduce the labour effort and 

also to reduce the lead time, for all these purposes new 

indexing type of drill jig is used. 

 The main object of reducing indexing time is achieved 

with the help of hydraulic jack which help the drill jig to 

be indexed by 180 degree for drilling holes on top and 

bottom face of the work piece. The rotation of the drill jig 

is obtained by the rotating shaft supported in two ball 

bearings. 

B. Objective: 

The main objective of this project is to eliminate the frequent 

checking, individual marking and positioning. 

Increase the productivity and reduce the operation time. 

Study workings of mechanical mechanisms like Geneva 

mechanism, bevel gear mechanism etc. 

Study the mechanical design of components. 

Study and implement design of indexing mechanism. 

C. Working Principle: 

 
Initially in the beginning of the operation the work piece is 

fixed in the drill jig after fixing the job the scale is checked 

and it is locked by a nut. In the beginning of operation, the 

drill jig rests on the base plate and drilling is done to the job 

with the use of drilling machine. Now hydraulic jack valve 

is tightening and then with the help of the lever the jig is 

lifted and it is indexed to 180 degree. Then the jack valve is 

loosened than the jig is automatically comes down and rests 

on the base plate and then the valve is tightened. Again, 

drilling to the other face is done on the drilling machine, 

while drilling the jig is fixed with the help of lock and pin 

arrangement and then the job is removed from the drill jig. 

Then new job is fixed and the process of operation is 

repeated. 

D. Component Description 

1) Indexing plate 

 



Design and Fabrication of Indexing Setup for Industrial Drill Jig 

 (IJSRD/Vol. 8/Issue 4/2020/064) 

  

 All rights reserved by www.ijsrd.com 299 

Indexing is the operation of dividing the periphery of the 

work in to any number of equal parts Ex.: Equal spacing of 

teeth on a gear blank, while cutting spur gear is performed 

by indexing. This division is made by means of a special 

device known as ‘dividing head’. Usually when the word 

indexing is used, it refers specifically to rotation. That is, 

indexing is most often the quick and easy but precise 

rotation of a machine part through a certain known number 

of degrees. However, the swapping of one part for another, 

or other controlled movements, are also sometimes referred 

to as indexing, even if rotation is not the focus. Indexing 

operations can also be adopted for  

1) Producing hexagonal and square headed bots 

2) Cutting splines on shafts  

3) Fluting drills, taps and reamers and many other jobs. 

II. FRAME 

Base frame made of mild steel material by considering 

strength and vibrational characteristics. Mild steel is a type 

of carbon steel with low carbon content, and it’s also called 

low carbon steel. Ranges will vary based on the source, but 

will generally be between 0.05 percent to 0.25 percent by 

weight. Higher carbon steel, on the other hand, will range 

between 0.30 percent and 2.0 percent carbon. Beyond this, 

steel is classified as cast iron. Mild steel is not an alloy steel, 

and therefore does not contain large amounts of other 

elements besides iron. This makes it different from other 

steel types in a few ways: More ductile, machinable and 

weldable than high carbon and other steels Nearly 

impossible to harden and strengthen during heating and 

quenching Very little carbon and other alloying elements to 

block dislocations in crystal structure, which means less 

tensile strength High amounts of iron and ferrite, making it 

magnetic Subject to oxidation if not properly coated 

Relatively affordable compared to other steels. 

 

III. BEVEL GEAR PAIR 

Looking at bevel gears from the differences in helix angles, 

they can be generally classified into straight bevel gears, 

which do not have helix angles, and spiral bevel gears 

(including zero bevel gears), which do have helix angles. 

However, because of the fact that manufacture facilities for 

straight bevel gears are becoming rare and the fact that 

straight bevel gears teeth cannot be polished, making spiral 

bevel gears which can be polished superior in terms of noise 

reduction, spiral bevel gears are likely to become more 

common in the future. 

Bevel gears can be generally classified by their 

manufacturing methods, namely the Gleason method and 

Klingenberg method, which each have differing teeth 

shapes, and presently most gears use the Gleason method. 

Incidentally, all gears manufactured by KHK use the 

Gleason method. 

Furthermore, there are also variations in gears in 

terms of teeth pitch (modules, etc.), whether polished or not, 

and materials used. For example, in the case of materials, 

S45C of machine structural carbon steel, SCM415 of 

machine structural alloy steel and MC901 of engineering 

plastic, etc. are often used, and duracon, etc. are used for 

plastic molded part. 

 

IV. GENEVA MECHANISM: 

The basic design criteria of a Geneva wheel are that the 

centrelines of the slot and crank are mutually perpendicular 

at engagement and at disengagement. The crank, which 

usually rotates at a uniform angular velocity, carries a roller 

to engage with the slots. During one revolution of the crank 

the Geneva wheel rotates a fractional part of the revolution, 

the amount of which is dependent upon the number of slots. 

The circular segment attached to the crank effectively locks 

the wheel against rotation when the roller is not in 

engagement and also positions the wheel for correct 

engagement of the roller with the next slot. The design of 

the Geneva mechanism is initiated by specifying the crank 

radius, the roller diameter and the number of slots. At least 3 

slots are necessary but most problems can be solved with 

wheels having from 4 to 12 slots.  

β=360/2n 

The angle (β) is half the angle subtended by 

adjacent slots i.e. Where n is the number of slots in the 

wheel. Then, defining r2 as the crank radius we have, where 

c is the canter distance. Note that the actual Geneva wheel 

radius is more than that which would be obtained by a zero-

diameter roller.  
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This is due to the difference between the sin and 

the tangent of the angle subtended by the roller, measured 

from the wheel centre. The final step in the design process is 

to choose a convenient radius for the circular pert of the 

Geneva wheel, which meshes with the input wheel locking 

the Geneva wheel. 

A. Catia design  

 

B. Manufactured Images 

 

V. CONCLUSION 

 The new indexing type of drill jig has been successfully 

designed and developed as per the needs of the 

company from the existing model. 

 This project can be the perfect solution for the problem 

that was occurred. 

 With the use of this indexing mechanism in industry 

will certainly help in increasing production rate, 

production time and also reducing the production cost. 

The production rate is increased by 22% when 

compared to the previous operation. 

 The process of operation is easier by this concept 

compared to manual indexing 

VI. FUTURE SCOPE OF THE PROJECT 

Scope of the project is to devise a method of reducing the 

cost of production by eliminating the setting time of tool and 

workpiece and thereby enhancing the overall efficiency of 

the clamping system. Another purpose of the same is to 

enhance the accuracy of the shop floor by reducing the 

possibility of a faulty product. Another purpose that it serves 

is that the heavy and complex shaped parts are machined by 

holding rigidly workpiece to a machine. It also reduces 

quality control expenses. As a consequence, there tends to 

be fewer labour requirements with usage of automated tool 

equipment’s and clamping systems. Moreover, fool proofing 

is attained and lesser skilled labour requirements exist. 

 This concept can be used in small scale industries for 

increasing production rate and to minimize the 

production time. 

 By replacing hydraulic jack with power pack still the 

production time is reduced. 

 By this new indexing set up, jigs of different sizes can 

be used in this for drilling operation. 
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