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Abstract— The jigs and fixtures are the economical ways to 

produce a component in mass. So jigs and fixtures are used 

and serve as one of the most important facility of mass 

production system. These are special work holding and tool 

guiding device. Quality of the performance of a process 

largely influenced by the quality of jigs and fixtures used for 

this purpose. What makes a fixture unique is that each one is 

built to fit a particular part or shape. The main purpose of a 

fixture is to locate and in the cases hold a work piece during 

an operation. A jig differs from a fixture in the sense that it 

guides the tool to its correct position or towards its correct 

movement during an operation in addition to locating and 

supporting the work piece.  
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I. INTRODUCTION 

Fixtures are designed specifically for an operation and so 

these are named on the base of the operation to be carried out 

with their help. Fixtures are used to hold the work piece 

properly to carry out the operations. Different types of 

fixtures are listed below. 

1) Turning fixtures 

2) Milling fixtures 

3) Fixture for grinding 

4) Fixture for broaching 

5) Fixture for boring/drilling 

6) Tapping fixture 

7) Fixture for welding 

8) Assembling fixture 

The needs of developing the Drilling Fixture can be 

summarized as follows. 

After studying this unit, you should be able to understand 

 Introduction of jigs and fixtures, 

 Purpose and advantages of jigs and fixtures, 

 Important considerations while designing jigs and 

fixtures, 

 Know the meaning and principles of location, 

 Describe the different types of locations, 

 Explain the clamping and its different type, the 

requirements of a good clamping device; know the 

different types of clamps. 

A. Objectives of Study 

 To improve cycle time machining. 

 Customer pressure to meet the ever growing demand 

within time. 

 To minimize operator fatigue. 

 Fool proofing the process to eliminate chances of 

rejection. 

 Reduce manufacturing lead time. 

 Maintain consistency in quality and productivity. 

II. PROBLEM DEFINITION 

In existing method of machining the component is aligned 

horizontal under the drill spindle of machine and drilling is 

completed using a drill Fixture. The total process takes 

around 14 minutes to complete the drilling and to load-

unload. 

As far as quality was concerned, the present set up 

was not capable enough to satisfy the quality requirements in 

the Oil hole drilling operation. As the hole being drilled was 

used just to carry the lubricating oil, 2.00 mm drill-shift was 

allowed and the present set-up was not giving acceptable 

results.(About 0-2%rejection) 

2-5 %rework during the final inspection was one of 

the major problems being observed. 

Due to only two clamping device at opposite side at 

angle of 45 °& uneven pressure of clamping devices 

1) Possibility of moment of job possible. 

2) Job may be clamped in tilled position. 

3) Chatter vibration observed in inner diameter of Drill 

hole. 

1) Before Implementation: 

 In the Current fixture shown in Fig .1.There is two 

clamping system one clamp at right side & 

 Another clamp is fixed at left side of the fixture .This two 

clamps shows in red Circle. 

 
Fig. 1: 

1) Clamp position at only two sides with opposite side in 

angle of 45° to each other. 

2) Clamping with Spanner. 

3) Resting Pads 

There may be occurs following problems. 

a) Very in Dill Depth & taper Dill hole: 

Due to the excess clamping pressure on one side of the clamp 

compare to other side of clamp job posses tilled position so 

Drill depth is More or less & also drill position is taper 

direction. 

b) Change in Dill Location: 

Due to less clamping pressure job slide in other free moving 

direction due to these changes in the drill position. So drilling 

done in wrong position. 
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c) Resting Button: 

Resting Button 6 nos may be not required. So time for Setting 

goes more comparing to std time. 

d) Chatter marks in Drill hole: 

Due to insufficient clamping device vibration may be 

occurred hence results chatter vibration in Drill hole. 

Component used in vehicle engine hence oil 

circulation happens in inner surface of the head due to chatter 

in drill or in threads oil leakages may be possible. 

2) After Implementation: 

We locate the three clamps at 120° angle to the assembly plate 

.Two clamps at front side &one clamp of the back side of the 

component. Due to three clamps sliding motion will be totally 

stopped. No chance of taper position of job due to the uneven 

pressure on the holding clamps. Hence reduces in deviation 

in drill position. 

We suggested to use Torque wrenches used for the 

clamping the clamping Device for range up to 100KN/mm2. 

Due to torque wrenches avoid pressure difference at different 

clamping device & Reduces fatigue of operator for clamping. 

Kept clamping equal force about 30 KN/mm2. 

 
Fig. 2: 

 
Fig. 3: Photo of Torque Wrenches 

No chance of taper position of job due to the uneven 

pressure on the holding clamps. Hence reduces in deviation 

in drill position. 

I have suggested used only 3 or 4 resting button it is 

sufficient for the resting the job & keeping clearance to passes 

chips away from the job so avoid rash marks to the machined 

surface of the body. 

To Avoid the Vibration we suggested the used 

Vibrometer. Like as Vibration Meter PCE-VT 1000 or 

Vibration Meter PCE-VM 5000. 

 
Fig. 4: 

 
Fig. 5: 

III. OBSERVATION 

Before implementation from the records of the last month’s 

rejection report the component total 112 nos of component 

are machined during the it 8 jobs are rejected due to different 

reason it explained in below. Thus the rejection present is 

8%.while allowable rejection percentage is only between 2-

3% 

Sr.No. Parameters 
Actual 

Specification 
Observed Specification Reason for rejection 

No.of 

jobs 

1 
Drill Depth 

Ø6 
70.0±2.0 mm 

72.9 mm ,hole in taper 

direction 

Due to uneven pressure between two 

clamping device job get taper direction 
1 

2 Oil hole 150.0±1.5mm 147.8,152.3,151.9 
Due to uneven pressure between two 

clamping device 
3 

3 Chatter marks 
No Chatter 

Mark 

Observed chatter mark in 

Drill hole 

Due to uneven pressure between two 

clamping Device creates vibration. 
2 

4 
Drill Depth Ø 

8.4 
58.0±2.0 mm 62.90 & 61.30mm 

Due to uneven pressure between two 

clamping device job get taper direction 
2 
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After implementation After implementation our all 

concepts i.e. New Fixture, Poka yoke Method ,Torque 

wrenches for clamping pressure total percentage of job 

rejection carry down  from 9% to 0.89% i.e. one job form  lot 

of 112 nos of component. 

Sr.No Description Measurement 

 Total Cost Saving per Month  

1 Cost of Component Rs.1,24,000/- 

2 Cost Saving for wages of worker Rs.0,23,400/- 

 Total Saving Rs.1,47,400/- 

3 
Total Earning due to increase 

productivity in drilling 
Rs.1,87,200/- 

 Total Cost Rs.3,34,600/- 

 Total time Saved for month 7384 Min 

 
Total Extra Job Produced per 

Month 
208 Nos 

Table 2: Total Benefit After implementation 

IV. FUTURE SCOPE 

Present situation, the CNC is vertical machining centre which 

can perform drilling operation. It has tool magazine capacity 

of 20 [BFW TC20]. In new generation of CNC machines, the 

machines could perform drilling as well as milling operations. 

The clamping and location system design has been done so 

perfectly that only some minor changes can make this fixture 

suitable for future machines. Thus fixture can act as "Drilling-

milling dual purpose VMC fixture". 

An additional mechanism of lever attached to rack 

& pinion can be provided to the fixture so that it could make 

locator pins to come out from base plate while drilling & 

dowel pins while miffing. 

Thus, here simultaneous operations of Gear End 

milling & Flywheel end milling can be performed along with 

top side drilling with help of modified fixture. This can 

reduce non productive time of work piece handling from one 

machine to other, work piece loading and unloading, frequent 

metrological inspections of work piece location. This will 

increase the productivity of machine shop in a drastic manner. 

V. CONCLUSION 

We planned to design and manufacture a VMC fixture for top 

side drilling of Componet. Using analytical methods of force 

calculations and theory of failure, designs were made and 

manufacturing was done as discussed. After manufacturing, 

developed fixture was tested by carrying out drilling of 150 

work pieces [till the date of report drafting]. No machining 

rejection was found at VMC end. Thus, the results found were 

satisfactory. 

The aim or purpose of project of fixture designing 

and development to increase productivity by reducing the 

cycle time and by reducing the cost of machining was found 

to be achieved. 
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