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Abstract - The world has immersed interest and 
investment in the robotic industry which affects their 
industries a great deal. They are focusing on the 
development of robot with improve performance, 
increased the stability, and enhanced driver pleasure. 
Even though a single robotic arm can be programmed to 
perform multiple operations, they are confined due to 
the lack of flexibility with the end effectors. Our project is 
to design an end effectors connector to allow the arm to 
use multiple end effectors when required. A premature 
failure that occurs prior to the expected load cycles 
during life of robotic arm connector is studied. During 
the service life, dynamic forces caused by the loads 
produce dynamic stresses and these force lead to fatigue 
failure of the tool holder and its housing, which is the 
main load carrying part of the assembly. Thus it is 
important to analyze end effectors connector of a robotic 
arm so that we can solve problems regarding of failures 
during field operations. In present work finite element 
analysis approach is used to modify existing end effectors 
connector of robot for using composite materials. 
 
Key Words:  Robotic Arm Connector, Dynamic Forces, 
Effectors, Load Cycles etc  
 
1. INTRODUCTION  
 

          Mechanical autonomy is the part of building 
science and innovation identified with robots, and their 
plan, assembling, application, and basic aura. Mechanical 
autonomy is identified with hardware, apply autonomy, 
and programming. mechanical autonomy inquire about 
today is centered around creating frameworks that 
display particularity, adaptability, excess, adaptation to 
internal failure, a general and extensible programming 
condition and consistent network to different machines, 
a few analysts center around totally computerizing an 
assembling procedure or an undertaking, by giving 
sensor based insight to the robot arm, while others 
attempt to set the systematic establishments on which a 
large number of the fundamental ideas in apply 
autonomy are fabricated. Right now society time and 
labor are basic compels for fulfillment of assignment in 

huge scopes. The Robotics is nowadays very helpful in 
the field of medicine and military and in various 
advanced technologies they are used. 

              The mechanization is assuming significant job 
to spare human endeavours in the vast majority of the 
normal and every now and again conveyed works. One of 
the major and most basic robots are modern mechanical 
arms. The task is intended to build up an automated arm 
with a different apparatus choice system. For instance, it 
can change the end effector as for the activities naturally. 
The mechanical automated arms are intended for high 
payload and future of five to twenty years. This makes 
them over the top expensive. Despite the fact that a 
mechanical arm can be customized to do different 
activities, the absence of adaptability with the end 
effector association confine them from accomplishing 
more than one activity. 

1.1 ROBOTIC SYSTEMS  

At present, the fundamental intrigue is to 
improve the adaptability of a run of the mill mechanical 
automated arm, modern mechanical arm can be utilized 
in numerous tasks like welding, painting, get together, 
pick and spot for printed circuit sheets, bundling and 
naming, palletizing, item investigation, and testing. All 
cultivated with high perseverance, speed, and exactness. 
They can likewise aid material taking care of the 
material. 

      The mechanical framework is comprised of four 
primary sub-frameworks: movement control, power 
source, drive and consistence. For certain applications, 
for example, basic pick-and-spot get together, the robot 
need only return repeatable to a set number of pre-
instructed positions. for increasingly complex 
applications, for example, welding and completing 
(shower painting), movement must be persistently 
controlled to follow a way in space, with controlled 
direction and speed. A few robots utilize electric 
engines, others utilize pressure driven actuators. The 
previous are quicker, the last are more grounded and 
favorable in applications, for example, shower painting, 
where a flash could set off a blast. In any case, low 
inward air-pressurization of the arm can forestall 
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entrance of combustible fumes just as different 
contaminants. 

    A few robots interface electric engines to the joints 
by means of apparatuses, others associate the engine to 
the joint legitimately (direct drive). Utilizing gears 
brings about quantifiable 'backfire' which is free 
development in a pivot. Littler robot arms much of the 
time utilize rapid, low torque dc engines, which by and 
large require high outfitting proportions; this has the 
weakness of kickback. In such cases the consonant drive 
is regularly utilized. This is a proportion of the sum in 
edge or separation that a robot hub will move when a 
power is applied to it. Due to consistence when a robot 
goes to a position conveying its most extreme payload it 
will be at a position marginally lower than when it is 
conveying no payload. 
         Normally, robots are utilized to perform 
employments that are troublesome, perilous or dreary 
for people. They lift overwhelming articles, paint, and 
weld, handle synthetic compounds, and perform 
gathering work for a considerable length of time at once 
without experiencing weakness. Robots are 
characterized by the idea of their development. 
1.2 Components of Arm 

1.2.1 STRUCTURE 
 

The structure of an automated arm can be 
known as a kinematic chain. The chain is framed of 
connections, actuators, and joints which can permit at 
least one degrees of opportunity. Most contemporary 
automated arm utilize open sequential chains in which 
each connection associates the one preceding to the one 
after it. These mechanical arm are frequently look like 
the human arm. Automated arm utilized as controllers 
have an end effector mounted on the last connection. 
This end effector can be anything from a welding gadget 
to a mechanical hand used to control the earth. 

 
            Fig 1.1 Robotic Arm Cell Arrangement 

 

POWER SOURCE 
 Pneumatic (Compressed Gases) 

 

 
              Fig 1.2 Pneumatic (Compressed Gases) 

 Hydraulics (Compressed Liquids) 

 
        Fig 1.3 Hydraulics (Compressed Liquids) 

 Electric Motors 

Fig 1.4 Electric Motors 

2. ACTUATORS 
 
            Actuators resemble the "muscles" of a mechanical 
arm, the parts which convert put away vitality into 
development. By a long shot the most famous actuators 
are electric engines that turn a wheel or gear, and 
straight actuators that control mechanical automated 
arm in factors. Be that as it may, there are some ongoing 
advances in elective kinds of actuators, controlled by 
power, synthetic concoctions, or compacted air. 
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2.1 VISION 
 
                   PC vision is the science and innovation of 
machines that see. As a logical control, PC vision is 
worried about the hypothesis behind counterfeit 
frameworks that separate data from pictures. The 
picture information can take numerous structures, for 
example, video arrangements and perspectives from 
cameras. In most handy PC vision applications, the PCs 
are pre-customized to fathom a specific undertaking, 
however techniques dependent on learning are 
presently getting progressively normal. PC vision 
frameworks depend on picture sensors which 
distinguish electromagnetic radiation which is regularly 
as either noticeable light or infra-red light. The sensors 
are planned utilizing strong state material science. The 
procedure by which light spreads and reflects off 
surfaces is clarified utilizing optics. Refined picture 
sensors even require quantum apply autonomy to give a 
total comprehension of the picture development process. 

3. COMPOSITES 

              The hypothetical subtleties of composite 
materials and composite structures are broadly 
assessed. The spacer u-joint division of Dana 
Corporation for the portage conserve van models built 
up the principal composite propeller shaft in 1985. The 
general engines pickup trucks, which received the 
spacer item, delighted in an interest multiple times that 
of anticipated deals in its first year. John. W. Weston et 
al. quickly depicted the application prospects of 
composites in the field of car industry to make 
composite elliptic springs, drive shafts and leaf springs. 
Facial hair more and Johnson examined the potential 
for composites in auxiliary car applications from a basic 
perspective. Pollard considered the chance of the 
polymer grid composites utilization in driveline 
applications. Faust et.al, portrayed the significant 
enthusiasm with respect to both the helicopter and 
vehicle enterprises in the advancement of lightweight 
drive shafts. 
4. WORKING MECHANISM OF END EFFECTOR     
HOLDER: 

               The arrangement or programming of 
movements and successions for a mechanical robot is 
regularly educated by connecting the robot controller to 
a PC, work station or (interior or web) organize. They 
are thought to naturally change the end effector with 
the assistance of the holder. In the wake of completing 
activity the mechanical arm is programed to withdraw 
the instrument plate so as to change the end 
effector.The workstation is very essential. 

5. MATERIALS AND METHODS 
                Robots are for the most part worked of normal 
materials. Some particular robots for tidy up room 
applications, the space program, or other "cutting edge" 
ventures they may utilize titanium metal and auxiliary 
composites of carbon strands. The working condition 
and quality required are main considerations in 
material determination. There are a wide assortment of 
metals and composites accessible in the market 
nowadays. Choice of material is profound procedure. 
We have alluded material and procedure outlines 
planned by Like bothers. He has given us a wide scope 
of plots indicating the various characteristics and 
qualities of materials plotted against one another. Of all 
them, we concentrated on 2 visits, quality versus 
thickness plot and quality versus relative cost Figures 
4.1 and 4.2. Determination of materials and the cost 
investigation to plan a financial model is a totally 
extraordinary and more profound territory of building. 
That contextual analysis requires more parameters to 
look at judge the selection of materials. We are not 
getting into that now in any case, we attempted to pick 
the materials in such manner that they fulfill our heap 
bearing limit prerequisites and not very costly. 

6. CFD ANALYSIS 
These days, computational liquid elements (CFD) has 
become a dynamically convenient and strong 
instrument for the numerical examination including 
transport forms. CFD gives understanding into stream 
plan, which are difficult, expensive or difficult to 
explore utilizing customary strategies. It is extensively 
acknowledged that reproductions performed by CFD 
are entirely helpless to the different computational 
parameters that must be set by the client. Thusly, CFD 
confirmation and approval examines are essential, just 
as far reaching affectability contemplates that can 
convey successful direction in the determination of 
computational factors for future CFD considers. Right 
now, examination has been done to contemplate the 
composite investigation through automated arm. By 
utilizing CFD devices it is conceivable to acquire 
boundless degree of insights concerning the conduct of 
the stream. 

6.1 CFD PROCEDURE 

 Software Used: ANSYS 
 Tool : CFD Analysis 
 Import the modified design in ansys software 

from step file format. 
 Entering the proper loading conditions such 
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as velocity shaft. 
 Then the output of the modified disk brake in 

that result will obtain. 
 

 

Fig 6.1 Simulation Process 

 
Fig 6.2 EQUIVALENT STRESS AND STRAIN IN 

ANSYS- STEEL 

7. CONCLUSION 
A one-piece composite arm connector is planned 
utilizing 3d demonstrating programming utilizing 
strong works 2016 and its auxiliary conduct is ideally 
examined utilizing limited component investigation 
programming utilizing ansys workbench 2016.The after 
material are utilized for interfacing arm for the 
mechanical such advertisement al mmc, steel and 
treated steel. After that the basic examination was did 
the high burden with low misshapen esteem, that the 

best material for the arm connector is carbon steel. 
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