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Abstract— Connecting rod is very important part of engine. 

It should be accurately machined with the acceptable 

tolerance. Also the fluctuations of dimensions in work-piece 

to work piece should be minimum so that it will be easier to 

assemble in engine. But it has been observed that the 

required dimensions for the bolt diameter and smaller end 

diameter for the connecting rod are not continuously 

achievable by using the existing fixture. The diameters 

required of the bolts and the smaller end of the said 

connecting rod are 10±0.05 mm and 24±0.01 mm 

respectively The aim of this project is to design and 

development of a new fixture for machining (Boring) 

operation using designing software’s i.e. Pro E and analysis 

using ANSYS ,which can eliminate the said problems. And 

the production rate will also increase up to 15% which is 

quite objective. So for that, a new hydraulic fixture is 

designed and observed that dimensional accuracy, increased 

production rate up to 15% and more output per day with 

boring operation. Which defines process is satisfactory 

enough and validates the project. 
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FIXTURE DESIGN PROCESSES: 

1) Setup planning: Determine no of setups, Determine 

the work piece orientation and positions, Determine 

machining datum features and locating surface. 

2) Fixture planning: Determine locating positions, 

Determine clamping surface, Determine clamping 

positions. 

3) Unit design: Generate a unit design. 

4) Validation: Trial manufacturing based on 

modifications 

I. INTRODUCTION 

A fixture is a production tool that locates, holds, and 

supports the work securely so the required machining 

operations can be performed. Set blocks and feeler or 

thickness gauges are used with fixtures to reference the 

cutter to the work-piece. A fixture should be securely 

fastened to the table of the machine upon which the work is 

done. Though largely used on milling machines, fixtures are 

also  

 
To do this, a fixture is designed and built to hold, 

support, and locate every part to ensure that each is drilled 

or machined within the specified limits. The difference is in 

the way the tool is guided to the work-piece. Fixtures vary 

in design from relatively simple tools to expensive, 

complicated devices. Fixtures also help to simplify 

metalworking operations performed on special equipment. 

A. Classification of Fixtures [1] 

Fixtures are normally classified by the type of machine on 

which they are used. Fixtures can also be identified by a sub 

classification. For example, if a fixture is designed to be 

used on a milling machine, it is called a milling fixture. If 

the task it is intended  to perform  is  straddle  milling,  it  is  

called  a  straddle-milling  fixture.  The same principle 

applies to a lathe fixture that is designed to machine radii. It 

is called a lathe-radius fixture.   

1) Elements of Fixtures [2] 

 Locators: A locator is usually a fixed component of 

a fixture. It is used to establish and maintain the 

position of a part in the fixture by constraining the 

movement of the part. For work-pieces of greater 

variability in shapes and surface conditions, a 

locator can also be adjustable. 

 Clamps: A clamp is a force-actuating mechanism 

of a fixture. The forces exerted by the clamps hold 

a part securely in the fixture against all other 

external forces. 

 Supports: A support is a fixed or adjustable 

element of a fixture. When severe part 

displacement/deflection is expected under the 

action of imposed clamping and processing forces, 

supports are added and placed below the work-

piece so as to prevent or constrain deformation. 

Supports in excess of what is required for the 

determination of the location of the part should be 

compatible with the locators and clamps. 

 Fixture Body: Fixture body, or tool body, is the 

major structural element of a fixture. It maintains 

the spatial relationship between the fixturing 

elements mentioned above, viz., locators, clamps, 

supports, and the machine tool on which the part is 

to be processed. 

II. LITERATURE REVIEW 

Xiao-Jin Wan, YanZhanget al.[1]This paper substitutes the 

frame structure work piece and fixture constraints with thin 

walled work piece springs structure system, an Eigen 

frequency equation of the work piece fixture system can be 

built based on energy approach,further,the differential 

relations of system frequency with respect to the supporting 

positions of the fixture supports can be also built, by means 

of this relation models , a novel nonlinear programming 

problem can be built to optimize the configuration of the 

fixture supports to maximize the fundamental natural 

frequency of the work piece fixture system to dynamic and 

moving loads. 
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T. Papastathis ,O. Bakker [2] this article presented 

a fixture design/planning methodology tailored to the needs 

of a new fixturing paradigm, where the fixturing elements 

are not treated as passive and static but as active and 

movable. The methodology uses a fixture work piece model 

as its basis; methodology uses a fixture work piece model as 

its basis, which accounts for both passive and active fxturing 

elements, as well as the dynamic response of the fixture 

work piece. The methodology aims at identifying the 

optimal fixturing strategy, as well as the positions of the 

fixturing elements for each strategy that lead to the 

minimization of the dynamic deformation of the work piece. 

Suraj Pal1, Sunil kumar [3] this paper concludes the steps in 

3D modeling of connecting rod. Given steps are useful to 

create 3D model of connecting rod using CAD software. 

First of all need to choose reference plane and set dimension 

in mm and then need to go in the sketcher and then extrude 

these entities to design both ends of connecting rod. After 

that reference plane is selected again for shank of 

connecting rod and then extrude the entities symmetrically. 

Once again plane is selected for making entities of groove. 

At last datum plane is selected for creating small holes on 

piton end and then holes are made on the periphery of piston 

end. 

Shasha Zeng a, XiaojinWanb, WenlongLi a, 

ZhoupingYin YoulunXiong a [4] In this study, the 

machining vibration of a flexible structure component in the 

work piece –fixture-cutter system can be effectively 

suppressed on the basis of the proposed fixture design 

method. This new method has the following 

advantages:(1)It can target the nature of the problem of 

machining vibration suppression on flexible work piece 

because of its clear physical meanings (2)One can easily 

achieve vibration reduction of flexible work piece with 

appropriate fixture layout and the capability of disturbance 

rejection of the work piece fixture cutter system can be 

improved using this method(3)The location ,the applied 

forces and the number of fixture elements can be 

simultaneously optimized. The machining experiments 

carried out. 

Yunbo Zhou a, YingguangLi b, n, WeiWangb [5]  

The developed feature-based fixture design 

methodology has the following advantages: (1) The 

experience and the knowledge of fixture design have been 

integrated with part geometry with respect to machined 

features, avoiding inputting description information 

manually; and (2) the association between fixture cases and 

design rules is established through feature-based case 

retrieval and rule retrieval, which increases the efficiency 

and accuracy of rules retrieval and case adaptation. A 

prototype feature-based fixture design CAD system based 

on CATIA for aircraft structure lparts has been developed 

and used in a large airplane manufacturing enterprises 

Nikhil G. Lokhande, C.K. Tembhurker [6] there are 

not many fixtures available for angular drilling in today’s 

scenario. As application for fixture design differs from 

industry to industry because dimensions required by 

industries differ from each other. This simple design of 

drilling fixture assembly enables to perform such operation 

with accuracy and repeatability by attaching U- CAM 4th 

axis attachment on vertical machining center (VMC).   

After analyzing the drill by Finite element method 

by considering axis symmetric loading, the results obtained 

are validating with Ansys results. Problems involving three 

dimensional axis symmetric solids subjected to axis 

symmetric loading reduce to two dimensional problems. 

Because of total symmetry about z axis all deformations and 

stresses are independent of rotational angle. Thus, the 

problem needs to be looked at as two-dimensional problem. 

Hui Wanga,∗, Yiming (Kevin) Ronga,b, Hua Li b, 

Price Shaunb [7] In this research paper many types of 

fixture designs are provided. But only hydraulic fixture is 

considered as part is taken under the study  because 

hydraulic fixture allows stability and repeatability by 

making use of standard work holding devices and 

components. A basic design procedure is taken from this 

paper, fixture design process from this research paper; this 

process includes setup planning, fixture planning, Unit 

design and validation. 

Iain Boyle a,n, YimingRong a, DavidC.Brown  [8] 

This paper has presented a review of current approaches for 

supporting fixturedesign.CAFD approaches have been 

reviewed in terms of the design phases they support and the 

underlying technology upon which they are based. 

Currently, the strengths of CAFD research lie within the 

verification approaches that focus upon checking workpiece 

stability and deformation during machining, and the layout 

planning approaches that seek to minimize workpiece 

deformation caused by machining forces. 

Mr. Chetan Patel, Mr.  Nirav Maniar Mr. D.P. 

Vakhariya[9] The research work of this paper is proved 

from the fact that 10 million rupees are saved in installation 

cost as now these operations can be performed on CNC 

turning centre instead of HMC using the designed fixture. 

The paper presents the integrated approach of design for 

manufacturing. The research work includes the 3D 

assembled & exploded view of fixture using Pro/Engineer 

Wildfire 4.0. Fixture is mass balanced using 

Pro/Mechanism. Finite element analysis of fixture using 

Pro/Mechanica is also covered. The present volume of the 

paper also couples the research work and manufacturing. 

The real time application of the research reflects from the 

fact that a fixture is not only designed but mass balanced 

and manufactured also.  

Yu Zheng, Chee-Meng Chew [10]This research 

paper gives an idea about using geometrical approach in 

fixture designing.The desired fixture layout is developed by 

using 4/7 points among them such that the fixels put therein 

can grip the object with superior performance in 

immobilization. 

W. Lia,*, Peigen Lia, Y. Rongb  [11] For the first 

time, CBM is used in the whole process of agile fixture 

design, in which two key technique points are pointed out, 

including evaluation of the similarity and conflict arbitration 

based on constraints. The evaluation of the similarity 

method is put forward to evaluate the simi- larity between 

the actual requirement and the cases. Further- more, three 

methods of conflict arbitration are presented to clear up the 

conflict, including a local restriction-relaxed method, a 

function-based conflict arbitration method and a case-based 

conflict arbitration method. 

III. CONCLUSION 

In every cycle, work-pieces are clamped with the same 
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clamping force. Compared to existing fixture this new 

hydraulic fixture’s process is stable and capable. By this 

new hydraulic fixture work-pieces are clamped in the 

desired location, and reducing the variability in work-piece 

deflection from clamping force. The objective for my PG 

dissertation is to modify the conventional design of  fixture 

for boring operation of a connecting rod so that the 

dimensional accuracy can be achieved as well as to increase 

the production rate of the connecting rod. 
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