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ABSTRACT

One of the important tool to improve productivity is to reduce set up cost on the shop floor. The research
review presented here deals with the productivity improvement with the help of new types of work holding
devices particularly for drilling operation. Various research works has been examined dealing with jigs and
fixture design, ranging from optimization methods used to design, Efficacy of the Software tools used for
design, Special purpose machine design etc. The review will not only helpful for the current research work
but also will be instrumental for further researches in the field.

INTRODUCTION

The manufacturing business enterprise targets on the dimensional quality of the work-piece as well as
surface finish, improving the working of machined parts. The procedure of design for the fixture and
modification in the present fixture is complex and spontaneous process, that requires an extended education
and cognition of the fixtures. A necessary design circumstance within the design procedure of work-holding
device is to draw the design of fixtures.

In an average workstation, number of machining processes viz. Milling, turning, boring, shaping, drilling etc.
are performed on the work-piece. These processes are either to create the new part from a raw material block
or to manufacture the existent part. The holding devices plays an important role in stipulating the proper
steadiness to work-piece without distorting and deteriorating the surface roughness of the work piece, also
reduces the holding or and unholding time of the work piece.

LITERATURE REVIEW

Nand Mangukia et al observed that more cycle time diminishing Product quality more Labor fatigue. They
proposed the usage of 3-2-1 principle modeling software and subsequently in fabrication. They used time
study and cost study and found that the total time of production as well as cost will cut down after using
fixture. They claim that they have achieved reduction of 45.03% of cost later using the fixture.

Tushar B. Malode et al, suggested that the improvement in production rate along with quality of product by
using some special purpose machines. Utility and execution of the present radial and Multi-spindle machine
will be enhanced by designing and manufacturing of Multi-spindle head attachment. They dealt with design
and improvement of Multi-spindle head for cycle time optimization of component.

Pranesh Mohan Mishra et al, proposed a 360 ° flexible drill machine that can be affixed on a table and can
be utilized to drill holes horizontally or vertically or even for upside down. That made it achievable for
effortless drilling in even complex parts and surfaces. Since number of operations & holes can be drilled in a
simple unit. It is time saving and economical. Considering its usage and expenditure of project, it gets on
relatively inexpensive when compared to another unit.

N.U. Kakade et al, our attempt is small in the whole of the Engineering world, but it can do better than any

other machine for the same purpose with less cost. This design is simple and compact in size. Therefore, it is
affordable by the small scale industries This is done by reducing the set up cost and manual fatigue. Trial
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and error method is usually practiced until the axis of the hole is properly aligned with the axis of the drill.
In such a situation a lot of time is being wasted to maintain the accuracy.

Hemanth M et al, have designed and manufactured the work holding device for a wheel hub of a car and
also provided a elaborate study of process taken over to reach the concluding design of this work holding
fixture. Their primary objective was to ensure the fine placement of the component, that assist in rising the
quality of the production and trim down the scrap rate. Since the whole design being cautiously examined
beforehand, the manufacturing process is disciplined intimately, and design attribute are proved effectual
within the execution obligation.

Tejas V. Kadam et al, proposed square drilling attachment. The proposed mechanism works on the rule of
REULEAUX TRIANGLE. The attribute of REULEAUX TRIANGLE is that, as this triangle revolve in a
square, its corners will travel a path on a square with rounded corners The project is primary in modification
and reduced in measure for utilization.

Vivek .M, Sundarajan et al, they have replaced jigs to preserve the time for loading- unloading of the
component. A jig furnishes the manufacturer for adaptability in holding forces and optimizes the designing
for machine procedure as well as process purpose ability.

Djordje Vukelic et al presented an inherent grouping for machining fixture layout designing and
improvement. The optimization faculty of this system allows uncovering of optimum emplacement of
locating and clamping of the elements, which render required quality, at the same time pledges design of the
collision-free fixtures.

Sampath Kumar designed and implemented a new kind of fixture such that the amount of parts machined
per day improved by 32% with anticipated savings of more than €6000 per year. With an added advantage
of a modular jig system means it could be used in machining assorted products.

Musa Alhaji Ibrahima et al shown that software tool such as Pro/E and Wildfire 4.0 and the Master CAM
have the capability to modify manufacturing dealing thus allowing the manufacturing flexibleness, reacting
to consumers’ needs and demands, rising the products’ quality, reducing the cost of production and
decreasing product evolution cycle.

Yousef M. Abueejela et al, designed and fabricated an machine-controlled drilling machine settled on PLC
to create holes (8mm depth) in the middle of a cubic work pieces (3 cm x2 cm x 3cm). And they were
successful in doing so.

Shah Sajan R et al, has found that with the use of magnetic vice flexibility improved, set up time reduced,
also shifting of job on a regular basis by fixture also increase accuracy. Hence they recommend the use of
magnetic vice in the drilling machine to reduce the time of clamping, and lifting job.

Mohsin lalabhai Shaikh et al, proposed a method to design & fabricate the useful Jig and Fixture, for
component needed to trim down the manufacturing cycle time. When the component manufactured on a
little size, antecedently this is to produce the ample amount of requirements. The discriminating components
requires for machining dealing such as step milling, angle milling & boring and reaming etc.

Doli Rani et al, designed and developed a movable work platform over-headed by 2 hydraulic cylinders
they found that it meets the needed design standards. Also It was found that it can lift hefty loads upto 1.5 —
2 tons.

Charles Okpala et al has advocated that jigs & fixtures essentially be supplied with competent clearance
that should permit for random variations in size of the components particularly during the forging, casting
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and milling operations they have also showed that since the design of the jigs & fixtures is interdependent on

many factors that are analyzed to accomplish an optimal output and they should be made of stiff light
materials to alleviate easy manipulation.

Joyson Sam et al, designed a drill jig that helped to modify the activity and cut back the risk of the
manipulator during the loading-unloading. They say that substitution of skilled person also proves cost
efficacious in the process. It drills holes on components with dead-on alignment and therefore loss of
rejections will be decreased. It also defends the surface of the work piece from the scratches and damages
etc.

Observations
The literature review carried out above has provided a pathway for identification and selection of problem.
Also it helped to create hypothesis of the research work to be carried out.

Experimental Details
Experimentation could be carried out for this research work by using various methods to record the input
and output parameters array settings can be used, For the analysis and to study response variable regression
methods, signal to noise ratio, and Annova methods could be used. However, the research work is limited to
designing part of the work holding device and the experimentation can be done by the researchers by taking
reference of this work.

Research Methodology

Step 1: Selection of appropriate method of design
Step 2: Design Calculations

Step 3: 3D Modeling in appropriate software
Step 4: Results and discussions

Step 5: Future prospectus of research discussion

Objectives

The main aim is to locate, hold and support the work securely so that the required machining operations can
be performed.

1. To design a work holding device through optimization.

2. To design device with enough rigidity and robustness to prevent vibration else it may lead to undesired
movement of the workpiece and tools.

3. To restrict movement of the workpiece i.e. there is zero degree of freedom of the workpiece after
clamping the workpiece.

CONCLUSION

From review it is concluded that various design considerations are to be fulfilled to design a new work
holding device for the drilling operations. Also it is evident that very less amount of research has been
conducted in the specified area.
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