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I. INTRODUCTION 

Special purpose machine (SPM) is used in many industries 

including automotive industry. SPM helps to achieve 

production target with high quality. Present SPM is used for 

Work holding and lifting the Automobile component. The 

work holding device has two important components i.e. 

clamping jaws and locating pins, which plays a vital role in 

the operation of SPM as shown in fig.(1). Work holding 

refers to any device that is used to a secure a work piece and 

hold and lift from pallet. Engine or component located on 

pallet and this pallet moves on conveyor.  

In discussion with Gati Automation, Pune in 

present SPM, there is problem of deformation in jaws and 

failure of pins which affects the production. This work is 

undertaken to do stress analysis and optimization of 

clamping jaws and pins for SPM using FEA for solving 

above problem. 

II. PROBLEM DEFINITION  

As per the discussion with Gati automation industry it is 

found that they are facing many problems regarding 

clamping jaws and pins, which are listed below: 

1) Excessive deformation in clamping jaws is observed for 

700kg. Job. 

2) Failure of locating pins on the jaws. 

III. OBJECTIVE OF THE STUDY 

1) To minimize deformations by stress analysis in the 

clamping jaws & pins of SPM. 

2) Dynamic analysis of clamping jaws and pins of SPM to 

avoid its deformation and failure. 

IV. LITERATURE REVIEW 

KARAKEREZIS[1]- This paper deals with the concept, 

design, construction and experimental results of a gripper 

dedicated to the handling of flat non-rigid materials 

(NRMs). A consistent review in end-effect or technology for 

NRMs has been made through this study. Based on a 

number of functional requirements a gripper is proposed 

with two moving finger-like attachment points and its 

performance is assessed experimentally. The final design 

study and construction of the gripper are presented. A set of 

experimental results of the gripper's performance and a 

discussion is provided. 

JANUSZ JURASZEK [2] - The paper presents a 

survey of available joints of the clamped type (CJ), which 

are of crucial importance in view of the design safety level. 

A numerical analysis has been carried out to estimate the 

efficiency of a given shape of the CJ. A digital database of 

material parameters most often employed in CJs has been 

presented as well. 

S. S. OHOL [3] - Stable grasp can only be achieved 

with multi-fingered grippers. The required task for the 

robots has become more complicated such as handling of 

objects with various properties e.g. material, size, mass etc. 

and the physical interaction between the finger and an object 

has also become complicated e.g. grasping with slippage, 

finger gait etc. This paper focuses on enhancing the grasping 

ability with better sensors backup, which can enable the 

robot to deal with real life situations. Design procedure, 

Solid modeling, Force analysis and simulation have been 

discussed for further dynamic analysis towards confirmation 

of the viability. This is an effort to design gripper by 

experimenting with various designs for developing the 

universal dexterous grasping. 

JAN VOJNA [4] - The main goal of the present 

study is a fatigue analysis of using the Finite Element 

Analysis (FEA) with the Ideas and Ansys FE code. 

Clamping jaws are used for horizontal centre lathes SR2 

manufactured by Skoda Machine Tool. However, before 

providing the fatigue analysis of the clamping jaw using 

Ansys [1], FEA is necessary to obtain stress and strain 

results for different variants of clamping jaws. Finally, some 

analysis and comments on fatigue life prediction through 

loading cycles or working hours of clamping jaws are 

discussed. 

CHIARA LANNI [5] -In this paper, an analysis of 

mechanisms in two-finger grippers has been discussed to 

formulate an optimum design procedure. The design 

problem has been approached and formulated as a new 

optimization problem by using fundamental characteristics 

of grasping mechanisms. In particular, in order to optimize a 

mechanism for two-finger gripper, an original multi-

objective optimum algorithm has been used by considering 

four different objective functions, Such as grasping index, 

encumbrance of grasping mechanism, acceleration and 

velocity for finger gripper with respect to the imposed 

working area. A case study has been reported by using an 

8R2P linkage for a proposed two-finger gripper mechanism. 

Numerical example has been computed to show the 

soundness of the proposed new optimum design procedure 

by referring to computational and practical results. 

GUALTIERO FANTONI [6]-The aim of the paper 

is to lay the basis for the development of an expert system 

for the selection of robot grippers. The work started with is 

view of the literature concerning (i) grasping principles, (ii) 

releasing strategies and (iii) main problems concerning the 

automatic assembly and, more in general, the handling. 

Actually, the choice of a gripper cannot be done only relying 
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on the object characteristics: indeed, many other parameters 

as feeding conditions, handling characteristics, positioning 

and releasing conditions deeply affect the right choice. First 

the paper defines a set of parameters that will be the input of 

the method. A precious, but not exhaustive, source of 

information is the past work on Design For Assembly 

(DFA) where parameters, rules and warnings were defined 

and can be reused for the new purpose. Then a set of rules 

have been created to guide the user in the choice of the most 

suitable grasping principle. The analysis of the literature on 

grippers allowed the research group to develop a wide DB 

of examples both coming from industry and academia. Once 

a suitable grasping strategy is chosen, this grasping principle 

has to prove of being compatible with the releasing phase. 

Therefore a compatibility matrix between component 

characteristics and grasping-releasing principles has been 

proposed and developed. The work ends with a series of 

tests among which a case study describing a selection of a 

suitable gripper for food industry is shown. 

ASHTEKAR TRUPTI D[7]- The manufacturing 

industry has been trying to attain a required cutting 

performance of high precision, fast productivity and less 

maintenance cost .Vibration during machining can be a 

serious problem influencing parts quality, precision ,tool 

service life, lathe performance and cutting rates. Four Jaw 

Chucks are critical units of the high speed horizontal lathe, 

while the interference fit between the chuck and spindle is 

one of most important factors influencing the performance 

of the high speed horizontal lathe. To simple structure of 

geometry form regulation, the static and dynamic formulas 

are derived for the calculation of force analysis of the stress 

by the theories of theoretical mechanics, materials 

mechanics and elastic mechanics. But to the complicated 

structure of four jaw chuck and spindle, the fault having no 

way to calculate a precise is a surplus of measuring the 

analytical solution. 

GUJJARLAPUDI KRISHNAVAMSI [8]-The 

designed robotic gripper in this paper is a two jaw actuated 

gripper which is different from the conventional cam and 

follower gripper in the way that controlled movement of the 

jaws is done with the help of pneumatic cylinders using air 

pressure. The force developed in the cylinder is very gentle 

and is directly delivered to the jaws in a compact way. The 

design and analysis of the gripper model are explained in 

details along with the detailed list of all existing pneumatic 

grippers in market. The force and torque for the gripper have 

been calculated for different set of conditions. The working 

of the model is checked for and observation for pay load is 

recorded at various pressures. The highly dynamic and 

highly accelerated gripper model can be easily set at 

intermediate positions by regulating the pressure. Pneumatic 

grippers are very easy to handle and are generally cost 

effective because air hoses, valves and other pneumatic 

devices are easy to maintain. 

RITUPARNA DATTA [9]-This paper is concerned 

with the determination of optimum forces extracted by robot 

grippers on the surface of a grasped rigid object – a matter 

which is crucial to guarantee the stability of the grip without 

causing defect or damage to the grasped object. A multi-

criteria optimization of robot gripper design problem is 

solved with two different configurations involving two 

conflicting objectives and a number of constraints. The 

objectives involve minimization of the difference between 

maximum and minimum gripping forces and simultaneous 

minimization of the transmission ratio between the applied 

gripper actuator force and the force experienced at the 

gripping ends. Two different configurations of the robot 

gripper are designed by a state-of-the-art algorithm (NSGA-

II) and the obtained results are compared with a previous 

study. Due to presence of geometric constraints, the 

resulting optimization problem is highly non-linear and 

multi-modal. For both gripper configurations, the proposed 

methodology outperforms the results of the previous study. 

The Pareto-optimal solutions are thoroughly investigated to 

establish some meaningful relationships between the 

objective functions and variable values. In addition, it is 

observed that one of the gripper configurations completely 

outperforms the other one from the point of view of both 

objectives, there by establishing a complete bias towards the 

use of one of the configurations in practice 

V. PROPOSED FLOW OF WORK & METHODOLOGY   

1) Study of Present Clamping Jaws & Pins of SPM. 

2) Take practical input from industry. 

3) Problem Identification 

4) 4. Failure Analysis on existing Clamping Jaws &        

Pins of SPM by analytical method. 

5) Conceptual re design of Clamping Jaws & Pins by 

using input &Modeling in SOLIDWORKS. 

6) Analyze model by using ANSYS & select best from 

available. 

7) Material Optimization by using ANSIS 14. 

8) Shape Optimization by using FEA. 

9) Analysis for different materials. 

10) Results 

VI. CONCLUSION 

From the above theoretical study we can conclude that 

clamping jaws and pins are critical part of SPM. We are 

tried to reduce the excessive deformation in clamping jaws 

and pins and also attaining for optimization of the clamping 

jaws.  
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