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Abstract— During manufacturing, assembly and other
operation work piece need to be supported and located
properly to increase the efficiency of operation. The device
needed for this purpose is fixture. Fixture are used for
locating, clamping and holding work piece appropriately
according to desired requisite for performing the machining
operation will. Various method of fixture design are
available of which computer aided fixture design is one of
efficient method. This paper reviews the work and
techniques of various authors used in the field of fixture
design.
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I. INTRODUCTION

Fixtures are one of the mechanical components that are
equipped to hold, locate and support work pieces during
manufacturing operations. The work of fixture design
includes number of distinct activities. These activities
include fixture design, fixture layout design and fixture
element design and fixture planning. Fixture planning is a
process of conceptualizing a basic fixture configuration
through analyzing all the available data regarding the
geometry and material of the work piece, processing
equipments for the operations, required operations and the
operator. Fixture layout includes a basic conceptual drawing
of fixture containing the primary needs of the fixture.
Fixture elemental design is concerned with the complete
details of the, clamps, supports and locators An output of
fixture elemental design includes details design of clamps,
supports and locators. Kusiak .A et al [1] recognizes
general requirements of a fixture

— Non-machining interference.

—  Limited amount of deformation

—  Operation total restraint

— Accurate location of the workpiece

Il. CRITICAL LITERATURE SURVEY OBSERVATION

A. Outlook Based on Expert Systems:

The utilization of as expert system Applications as well as
artificial intelligence (AI) approaches, in fixture design have
long been identified by researchers that the significance of
emerging computer-automating fixture-design approach, in
that the supports, clamps in addition to locators design-
attribute are developed routinely for different part.

Whybrew .K et al. [2] utilized an expert system
base to execute the fixture-designing task where a heuristic-
based law was useful to produce report of fixture data

Counting base and holding element for the fixture.
In the task fixture design the input applied was propose
model of a particular design. For primary locating face , the
biggest cross-sectional surface area is choosen.

Noyes D. et al [3] suggested that the fixturing design hold
up system is generated on the root of the expert system .
Author showed the utility of that variety of tool in
determining reactivity feature in the fixture designing
process. The work of author concentrated in the
development of fixture designers’ supportment.  He
presented an expression of the trade rules and design
technique in expert system formalism.
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Fig. 1: Broad-Spectrum Composition of the Automated
Fixture Design System

B. Outlook on Layout of fixture:

Layout was initial work in fixture design. Fixture designing
is a practical problem in product manufacturing. It is
necessary to support, immobilize, and locate the workpiece,
during the manufacturing processes, which is also known as
work holding. The work of layout was to determine the sort,
amount ,location in the work holding rudiments. Secondary
task is concerned with avoidance of interference and
collision between the fixture and machining tool and
preparing fixture setup. Basic Fixture Components is
support, locator and clamps. Basic functional requirements
of fixture are: (a) accurate localization (b) stable resting (c)
stable clamping (d) Support reinforcement, (e) quality
performance (f) total restraint. Zhuang.Y et al [4] fouses on
efficient numerical techniques  and effective fixture
modeling for automatically generating, optimizing and
analyzing fixture layout designs for any 3D work pieces
having complex-shape.

C. Clamping Outlook:

The exertion of Chandru.V et al [5] was on the clamped
feature of fixturing-design. A clamped methodology was
evolved on the criterion of work piece permanence and
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entirety enforced need. The entirety enforced need was
assured by enforcing the degree of freedom of work-piece
by clamps and harmonizing the cutting forces.

J. Cecil [6] suggested an pioneering clamps design
outlook in area of fixture-designing operations. The design
outlook includes recognizing clamp points and surfaces.
This outlook may be used in concurrence with a design of
locator outlook to support and hold the work-piece.

D. Fixture Design System Outlook (Computer Aided
Fixture-Design):

The methodology of designing of fixture by manual means
was traditionally time consuming task in manufacturing and
the designer’s experience plays a key role in fixture design.
The jig and fixture parts and component are divided into
following categories :(a)Clamping mechanisms (b) Locating
components (c) Support components (d) Tool Guiding
components (e) Fixing components for fixture (f) Body of
fixture (g) Auxiliary mechanisms (h) Power mechanisms (i)
Operating elements,(j)Miscellaneous components.

Melkote.S et al [7] introduces two coherence
metrics for local along with global conformability’s . His
Variables for designs include: the amount and location of
fixturing element, extent, static coefficient, tip-diameter, and
direction . It results that sustanability and conformability
and can have no effect with location of contact leaning on
line of action of the exterior perturbation.

Markus [8] performed the work in which the
clamp location was not resolute involuntarily. The outlook
taken was not dissociated wherever the user precise the
clamp, located, and hold up points, preferred the suitable
fixturing components in the preferred location. He
advanced expert system that compose clamps regarding a
part by means of design provision and regulations associated
to geometrical constraint .This effort does not deal with the
matter of automate the fixture-designing work. yet, it
achieved the improvement of a semi-automatic method to
assist in the creation of fixture design for part-design.

Rong.Y et al.[9] design consist the classification of
clamps, and the assortment of the consequent rudiments for
particular function. Their are four step inside a fixture
designing method—setup preparation , fixture arrangement ,
fixture part design and authentication. Setup preparation
finds the quantity of setup necessary to accomplish every
manufacturing activities, the chore for every setup, e.g., The
existing manufacturing practice and work-piece orientation
and pose of the work-piece in every setup. A setup
describes the amalgamation of process which can be
carryout on the workpiece by a solo machine tool lacking
have to modify the orientation of the work-piece physically.
During fixture arrangement, the surfaces area, on which
clamps must operate, as well as the tangible positions of the
location and clamping points on workpiece, are recognized.
The quantity and location of locating points should be such
that work-piece will sufficiently restricted during operations.
In the last step of fixture part design, appropriate units, (i.e.,
the locate and clamp units, collectively with the base plate),
are developed.

I1l. CONCLUSION

Fixture elucidation is basically a amalgamation of different
parameters resembling configuration of stifness ,machining

process, tolerance etc.It can be easily achieved by Computer
aided fixture design which provides various advantages over
other method as higher production efficiency,shorter lead
cycle,lower cost and easily automated .The only problem
associated with CAFD is utility of automate fixture
designing systems is inadequate and it required human
interaction therefore further development of (I - C A F D) is
important for engineering application.Optimum design
approach can be used to full fill high performance and
multifunctional  fixturing need and to determine
comprensive analysis to minimize the deformation most
effectively. The optimal fixture layout based on dynamic
clamping forces optimization method and fixture layout can
be used most effectively to fulfill the production target and
efficiency by proposed fixture work.
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