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Abstract

The proposed research work focuses on
Design of a robotic arm. Robots arrive in a
wide variety of structures, including articulated
robots. One need to mastery and experience to
create and work on these types of robots
effectively. This study depicts how to make
and deal with a 3 Degree of freedom
articulated robot with a 1 Degree of freedom
gripper. Here an automated arm can get and
situate things of various kinds, it can pick and
position the different items accordingly.
Pneumatic circuits were utilized in the research
for configuration, construction and
programming the robot. By bringing down the
labour and the required time, automation is
very fast accelerating its production in the
industrial sector today. Our research centres
around the unsafe course of shearing, which
includes physically getting a sheet and putting
it on the belt. In this, the main work is to
develop pick and place gadget, that can be able
to take a sheet of material from a stack and
feed it into a shearing machine. Numerous
study has been done , including various review
articles to determine how modern and
sophisticated areas employ technology for the
same reason. In the wake of leading the
fundamental exploration, we fostered a three-
joint mechanical arm plan with a proper base
and joints that can move in every one of the
four directions that is in clockwise direction
counter-clockwise direction, in an upward
direction, and in downward direction. Further
in the project the sheet is lifted with a
particular measure of power and the end
effectors is expected to lift the sheet utilizing
suction cups.

Keywords: Robotic arm, Pneumatic circuits,
3 Degree of freedom articulated robot.
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I. INTRODUCTION

Figure 1

Robots with articulation are frequently utilised in industrial settings. Robots with
articulation are designed to take the place of humans in hazardous or repetitive occupations.
The majority of industrial robots have an articulated design. Pick and place robots are
frequently used in production lines that have repetitive operations. Humans are inefficient
and prone to mental disturbance while performing the same work repeatedly because it
becomes monotonous and boring. Robots do not get sick and do not require time off from
work for recuperation. Robots are an excellent alternative to human labour. Robotic
communication is difficult since they can't be as natural as it is for humans. Robots can
resemble humans if a suitable programme is built that considers all plausible scenarios.
Machines used in industry include industrial robots, which are often automatically operated
and programmable. They are adaptable and capable of carrying out a variety of tasks since
they can be utilised in three or more axes. Industrial robots are frequently employed in pick-
and-place operations, welding, painting, and assembling. SCARA, which stands for
articulated and Cartesian coordinate robots, is the most often used robot setup. Small robots
are widely utilised in laboratories and other non-industrial settings. An articulated robot is
designed and put into use in this project. The project entails both the design and construction
of the articulated robot as well as its electronic control system. The creation and control of an
articulated robot was the primary goal of this project. The robot's weight requirements and
cylinder specs guided the design of the machine. Inverse kinematics provides the angles of
the revolute joints so that the end effect or can move to a certain location, while forward
kinematics provides the robot's current configuration. Since there are an unlimited number of
ways to get to a particular place, inverse kinematics is occasionally employed for path
planning.

Il. LITERATURE REVIEW
In this chapter, we looked at the research articles on robotic systems that have been published
so far, as well as the various factors that affect and contribute to the system. In addition to all

of this, we have also looked at a variety of products that are offered in the market thanks to
practical study that was conducted in various market yards.
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1. Sharath Surati et al, 2021:
Title: Pick and Place Robotic Arm: A Review Paper.

This essay analyses the pick-and-place robotic arm and makes recommendations
for its development. This review study analyses multiple productive research studies and
lists the various benefits of deploying robotic arms in industrial settings. Robotic arms
can work in dangerous environments, which are risky for people to perform, and this is
one of their main advantages. We have cited a number of studies that have undergone
experimental testing to examine the various controller types in use and the various
approaches taken by various authors to establish the degrees of freedom of the
manipulator used to choose an object and position it in a certain location. Designing a
robotic arm will be simpler after reading all of these papers in today's society, when
humans and robots collaborate to fulfil their given duties. An autonomous robot that can
complete duties on its own is referred to as an assistance robot. These robots are utilised
in a variety of industries, including as the medical field, military, and industrial. People
may be in danger while performing hot or dangerous tasks. This implies that dangerous
tasks that would be too risky for humans to perform can be performed by robots.

2. By Bence Tipary et al, 2021

Title: Genetic development methodology for flexible robotic pick-and-place work cells
based on Digital twin.

The development process for flexible robotic pick-and-place work cells can be
facilitated by the generic development methodology presented in this study. The process
is founded on the idea of a "Digital Twin," which enables us to iteratively improve the
work cell in both a virtual and physical environment. The commissioning (or
reconfiguration) procedure will be accelerated, and work in the physical work cell will be
reduced. To sustain twin intimacy, it is vital to digitise and automate the development
process, and to guarantee that there is enough contact between team members. With such,
the actual work cell can accurately materialise the digital model. Through a task, the
process is explained in a form that is simple to understand. It is carried out in a
reconfigurable experimental robotic work cell for added flexibility. In order to produce
precise and realistic applications, a detailed general development technique for robotic
pick-and-place scenarios was presented in this work. The plan, which aims to streamline
the development process and lessen on-site workload, is based on the Digital Twin (DT)
concept. The method for standardising, making easier, and directing the creation of
robotic work cells from conception through commissioning, as well as during adjustment,
maintenance, and reconfiguration, is presented in this paper. The method aims to
synchronise the development and verification processes using the robotic work cell DT.
The suggested iterative development procedure rigorously examines the digital and
physical work cells to maintain the usefulness of the prepared system. To properly
implement the operation in the physical work cell, geometry and tolerance-related
variance between the digital and physical counterparts are also handled in each cycle.
This difference is referred described as having "twin closeness." The methodology is
designed for applications where autonomous online planning and offline planning using
digital models are necessary but local, intuitive robot programming techniques are
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inefficient. These include complex processes that call for offline planning or optimization,
routinely updated conventional or flexible cells, and flexible pick-and-place cell design or
re-design. To demonstrate the methodology, a semi-structured pick-and-place task was
created and implemented in an experimental work cell. A further study will draw
comparisons to industrial practises in the construction of robotic work cells and other use
cases to demonstrate the workflow's applicability. A pick-and-place specific tolerance
model is one of the modules that will be added to the current technique in the future to fill
in the gaps that are currently present.

3. Patrik Fager, Robin Hanson et al, 2021

Title: Vision-guided robotic bin selection application for mixed-model assembly using
supervised and unsupervised learning.

Although picking is frequently done by hand, using robotics for bin picking has
the potential to increase quality while consuming fewer labour hours. Robots can learn
how to do tasks with the use of vision systems. Examining the distinctions between
supervised and unsupervised learning is the goal of this research. Engineering preparation
time (EPT) and reaction quality (RQ) are the subjects of an experiment. In the paper, an
experiment using two different learning algorithms for a vision-system in a robotic bin-
picking application was reported. It examined engineering preparation time and
recognition accuracy. Because it affects the ability of automated activities to be
reconfigured, this is significant in industry. A 3D scanner and robot-vision software were
two specific pieces of technology and equipment used in the experiment. Three
component kinds with varied properties were also taken into consideration. To create a
comprehensive and generalizable picture of how learning approaches affect
reconfigurability, it is important for future research to additionally take into account
various variations of the technology and equipment.

4. By Fenguchun Li et al, 2020:

Title: Design of a robot end effect or with measurement system for precise pick-and -
place of square objects.

This study suggests a design for an end effect or (EF) and its accompanying
measuring technique for manipulating square-shaped target objects (TOs) precisely by
robots. A middle measurement frame (referred to as "Frame" for short) that was also
mounted with CCD sensors was designed to establish a middle coordinate system (CS) to
describe the pose deviation of the EF and of the TO separately, transferring the pose
deviation of the TO to the pose being described in the CS of the EF. This was done in
order to acquire the pose deviation of the TO in the coordinate system (CS) of the EF.
Additionally, the geometric model of the design was examined, and the pose deviation of
the 16 CCD displacement sensors readings were used to calculate TO. The cost of the
calibration process can be decreased because, in contrast to the conventional existing
method, the proposed measurement method uses relative values of the instruments to
calculate the pose of the TO. This eliminates the need to precisely determine the initial
position of the instruments. It is anticipated that this approach will better balance cost and
accuracy. An ABB irb4600 robot was used in a verification exercise to test the proposed
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design's ability to correct the discrepancy between the EF and its grasped TO. Findings
indicate that the typical position mistake may be cut in half, going from 5.34 millimetres
to 0.73 millimetres, and the average angular error can be cut in half, going from 0.685
degrees to 0.104 degrees. The total compensation rate is about 85%. Future work will
involve developing the robot's stiffness model to account for gravity distortion and
upgrading the geometry models of the EF and the Frame to account for able errors, per
the investigation of the origins of the experiment's residual errors. The pick-and-place
task will increasingly be performed by robots in production in the future. The posture
discrepancy between the robot's EF and its modified TO is one of the key mistake factors
that lowers the task's final accuracy. The accurate pick-and-place of the square TOs was
designed in this paper using an end effectors and its associated measurement system,
which can measure the relative pose deviation between the TO and the EF. To transfer the
posture of the TO to the expression in the coordinate system of the EF by simultaneously
describing the pose of the EF and the TO in the additional measurement frame equipped
with CCD laser displacement sensors distinct CS for each frame. It was also determined
how the 16 CCD displacement sensors' readings would affect the geometric model of the
whole design, which expressed the pose deviation of the TO as a function of those data.
An experiment was conducted on an ABB irb4600 robot to compensate for the error
between the EF and it's grasped TO in a pick-and-place. operation in order to confirm the
efficiency of the design and the accuracy of the geometric model. Results indicate that the
average mistakes can be decreased by about 85%

5. By Ahmed Khairadeen Ali et al, 2020
Title: Generic design aided robotically fagcade pick and place in construction site dataset.

This technique uses generative design to optimise the placement of the robot arm
and the facade during the facade assembly activity. Graphical algorithm editors are
offered with a collection of generative algorithms. The dataset is split into three sets, each
set in charge of a crucial component of facade assembly at the job site. The dataset is
known as (iIFOBOT) and consists of the following sub datasets: Quantity take-off
generating algorithm, Generative algorithm aided robot spatial placement optimizer, and
Tool for facade population on building envelop (iFOBOTL). This dataset includes a
sample project together with its script and outcome findings to show readers how to use
the tool. The placement of robot arms and facade modules exclusively is the subject of
this dataset. By minimising robot collision with its body and surrounding objects,
reducing reachability rates, and minimising robot time travel during operation, this
dataset can produce an optimised location for the robot arm workstation on the jobsite. As
a result, risk during facade assembly is minimised, and productivity is increased. By
virtue of its parametric format, this dataset can be reused along with all of its historical
data by following the instructions in this replicating guide. In the Robot-based Facade
Spatial Assembly Optimization paper, more information is provided on how to reuse this
dataset and developed technology in building sites. This dataset can be useful to
architects, construction engineers, and robot specialists throughout the planning and
building phases of construction projects. Parametric designers who concentrate on the
fabrication aspect of design modules might also gain from this from the methods and
strategies offered in this dataset to prevent fabrication issues during robotically
manufactured modules.
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6. Fabio Sgarbossa et al, 2020
Title: Robot picker solution in order picking system: an ergo-zoning approach.

Such a robot picker is described in this study, along with a strategy for dividing
the warehouse into two zones: one for robot pickers and one for human pickers. The
zoning technique was developed using a Non-dominated Sorting Genetic Algorithm 11
(NSGA-II), which reduced human workload and increased the similarity of product
categories within each zone. The approach for dividing products into two warehouse
zones—one for robot pickers and one for human pickers—was devised in this study along
with a robot picker. This paper is the first to present a technique to assist warehouse
managers in selecting the extent of this new technology's application. Additionally,
managers will be able to utilise a more sustainable strategy that takes into account both
the efficiency of warehouse operations and the wellness of order pickers. The method's
inability to directly assess the prices of various options is one of its drawbacks. Lower
costs are achieved by maximising each of the goal functions, but once the zone
assignment method has produced its results, it is necessary to assess the trade-offs case-
by-case. Future studies should focus on including the costs associated with ergonomics,
lifting-related illnesses such MSDs, and the overall costs of the supermarket supply chain.
Since warehouses compromise performance to reduce overall supply chain costs, the
entire supply chain must be considered. The approach also disregards the size of the
consolidation area between the zones. When determining this, future studies should take
into account the various working hours of people and robots.

7. AlbertS. Olesen, 2020

Title: A Collaborative Robot Cell for Random Bin -picking based on Deep Learning
policies and a Multi -gripper Switching Strategy.

This paper presents the details of a collaborative robot cell assembled with off-
the-shelf components designed for random bin-picking and robotic assembly applications.
The proposed work investigates the benefits of combining an advanced RGB-D vision
system and deep learning policies with a collaborative robot for the assembly of a mobile
phone. In order to overcome the difficulties of grasping the various components of the
mobile phone, a multi-gripper switching strategy is implemented using suction and
multiple fingertips. An improved version of YOLO is used to detect the arbitrarily placed
components of the mobile phone on the working space. Last but not least, the preliminary
tests carried out with the suggested robot cell show that the enhanced learning capabilities
of the robot achieve high performance in identifying the specific components of the
mobile phone, accurately grasping them, and effectively completing the final assembly.
This study describes a Table-Picking method that uses a URS5 collaborative robot
manipulator to pick up mock up phone components and put them together into a mock up
phone. The system uses a version of YOLOvV3 in order to detect and locate the different
parts and another CNN to fine tune the orientation of the part in order to assemble the
phone. In order to identify and find the various pieces and to fine-tune their orientation
before being assembled into the phone, the system makes use of a YOLOV3 variant. The
study offers a design for a multi-purpose gripper that can pick up non-porous flat
surfaces, fuses, and bigger things like phone covers via suction. By simply rotating the
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end-effect or to pick up the required object, the robot is able to easily switch tools. The
prototype demonstrated in this study performs well in each of its separate subsystems, but
several failed efforts at assembly left the system's overall success rate at just 47% for the
tests that were run. Although this quantity seems high Low, which is brought on by the
knowledge that even little mistakes on one component during the assembly process will
probably prevent the remainder of the phone from being put together. Since not all
components performed equally, the system's overall performance was based on the lowest
common denominator. Improvements for better success rates for the separate parts, as
discussed in the discussion, can be made to potentially reach a 99+ percent success rate.

8. Ya Xiong et al, 2020
Title: An Obstacle separation method for robotic picking of fruits in clusters.

Complex fruit clusters can now be gathered with a better success rate than before
thanks to this technique. By combining push and drag actions, the active obstacle
separation technique presented in this study is more advanced than the linear pushing
policy we previously suggested. The suggested active obstacle separation method, in
contrast to conventional obstacle avoidance systems, could actively separate obstacles
from the target based on 3D visual perception. We demonstrate the separation rules,
computation techniques, and image processing pipeline needed to apply the strategy to a
recently created robot. To separate the obstacles underneath and concurrently with the old
single linear push, a zig-zag push operation made up of numerous linear pushes was
developed. height of the target, which thanks to the multi-directional pushes can manage
denser impediments. Additionally, the resulting side-to-side motion can reduce the static
contact force between obstacles and the target, making it simpler for the gripper to grasp
the target. The gripper drags the target to a location with less obstacles before pushing
back to push the obstacles aside for further separation in order to address the issue of mis-
capturing obstructions positioned above the target. The operation involves carefully
avoiding obstacles as well as pushing them aside. An image processing pipeline was
created that uses 3D colour thresholding to eliminate noise points from the background,
2D object detection based on deep learning to locate and identify the target, and 3D point
cloud operation to identify obstacles in order to implement the suggested method on a
harvesting robot. Field experiments revealed that the suggested strategy can significantly
boost picking performance. Incorporating a closed loop vision guided manipulation
system may significantly enhance performance.

9. Yuhang Liaetal, 2018

Title: An approach for smooth trajectory planning of high-speed pick-and-place parallel
robots using quintic B-splines.

This work introduces a novel, very efficient method for parallel high-speed pick-
and-place robots' smooth trajectory planning. In order to achieve C4-continuity, the pick-
and-place path is divided into two orthogonal coordinate axes in Cartesian space. Quintic
B-spline curves are then employed to construct the motion profile along each axis. The
proposed motion profile is essentially dominated by two key factors, which represent the
ratios of the time intervals for the end-effector to move from the initial point to the
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adjacent virtual and/or via-points on the path. This is done by using the symmetrical
properties of the geometric path defined. Then, these two variables can be calculated by
maximising the weighted sum of two single-objective normalised functions, which can
then be expressed as functions of width/height via curve fitting .ratio of the pick-and-
place path, making it possible to store them in a look-up table and apply the algorithm in
real time. The residual vibration of the end-effector can be significantly decreased,
according to experimental results on a parallel robot of the 4-DOF SCARA type. This is
made possible by the highly smooth and continuous joint torques attained. In this study, a
novel method for smooth trajectory planning utilising fifth-order B-splines for parallel
high-speed pick-and-place robots is proposed. It proposes a motion profile that is
primarily dominated by by taking advantage of the symmetric features of the path
described in a local frame parameters for two-time ratios. They can be calculated off-line
by maximising the product of two single-objective functions that are weighted together
and expressed as a function of the pick-and-place path's width to height in Cartesian
space. This therefore enables the look-up table-based online creation of the smooth joint
trajectories. Both simulation and experimental results on a 4-DOF SCARA type parallel
robot show that the time profiles of the joint torque are relatively small and very
continuous and smooth, with residual vibration of the end-effector being significantly
reduced. These results are compared with two existing trajectories planned in the
Cartesian space.

Pratiksha Andhare and Sayali Rawat
Title: Pick and Place Industrial Robot Controller with Computer Vision.

Nowadays, the majority of robots work in predetermined cycles that, at best, wait
for a few input sensors before moving on. When compared to how a person performs the
identical task, we have far more flexibility because the path that our hand should travel
during each cycle is determined by the environment that the robot is operating in. This
essay provides information on how to determine an object's x and y coordinates. This is
discovered by using 2D transformation to translate pixel coordinate into real-world
coordinate. Depending on the position and orientation of the object, we add a robotic arm
controller. The primary challenge in this task is to select and position the things vision
sensor underneath The visual discernment component of computer vision is a passionate
drive to imitate human insight and provide robots smarter behaviour. The majority of
techniques for grabbing objects visually employ a robot-mounted camera. In this
experiment, the camera is positioned freely above the region of interest rather than on a
robot. It is necessary to convert camera coordinate into world coordinate for that purpose.
Projective geometry and 2D transformation features like scaling, rotation, and translation
are crucial when performing this transformation. The object's location is nothing but the
centroid's X and Y coordinates. We have given this coordinate to the controller through
socket communication, and it will act to direct the appropriate servo motors to pick up the
object and position it in the designated location. The application to industry problems is
the primary goal.

e Present scenario and Problem identification: Although there may be advantages to
be had, the current hand shearing method is risky for the entire industry. The
employee gathers the raw material and manually feeds it into the shearing device. The
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operation is complete after the sheet has been entirely torn into pieces. The procedure
is extremely risky for those performing it. In comparison to human execution, there is
a good likelihood that automating this operation will increase the rate of work. It is
recommended that the entire shearing process be automated in order to overcome the
drawbacks of hand shearing. A pick and place device is used in this project to lift the
raw material sheets one at a time to the shearing device.

1. ENGINEERING OBJECTIVES

To reduce man power and losses caused due to misplacement of components.
To increase speed and efficiency of work.

Designing of the pick and place mechanism.

To avoid the accidents at work place.

To handle the repetitive tasks.

-ﬂtﬁ Stable andparalel o the
i fed

r\ 2
Y
Linear Movement (up and
PROTOTYPE FOR down|
ROBOTIC ARM Rotation

(Pick and Place)

Rotation

Machining Surface (imag)

Y1/ Fined base

Figure 2
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Figure 3: Prototype of Robotic Arm
IV. METHODOLOGY

The research entails the design, construction, and pneumatic circuitry of a 3-DOF

robot. Using Creo software, a link design for the robot was completed as the first stage of this
research. It can be seen below.

Figure 4

Elbc‘>w

— Shoulder Er\d
Effector

— Base

Figure 5: Proposed figure of Mechanism.
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This design served as the inspiration for the robot's fundamental mechanics.
Following pneumatic cylinder selection, the required link, lengths were determined and made
using carbon steel bars. The final design of the robot is as follows. The design of the robot
underwent significant changes throughout assembly.

V. ENGINEERING DESIGN

Figure 6

The design and analysis of following parts is done:
Base frame (Mild Steel)

Swivel Base (Mild steel)

Link-1 (Mild steel)

Link-2 (Mild steel).

1. Base Frame Details

Measurement Mass Properties

Displayed Mass Property Values
Volune = 999626,E8E095315 mm"3

Aras = 627461.442265308 "2
I!‘.a:s = 7.827718298 rﬁ.‘

- 6. 703707 N

Radius of Gyraticn = 183,5971i58176 m»
Detailed Mass Properties

AR3lysis calculated using accuracy of 0.990000000
Informaticn Units kg - mn

Density - 0.000007831

Volune = 999626.888095315

Area = §27461.442265308

Mass - 7.827718295

The self-weight of base frame is 7.823 kg
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2. Swivel Base Details:

Measurement Mass Properties

Displayed Mass Property Values

Volume = 221366.574372490 mm"3
Area = 79412.441606624 mm*2
v"i = 1.1 .| 3
|'n'e:. ht =  16.999273855 N

tailed Mass Prcperties
Analysis calculated using accuracy of 0.930000000

Information Units kg - mm

Density = 0.000007831
Volume = 221366.5743724%0
Area = 78412,441606624
Mass = 1,733441952

The self-weight of swivel base is 17.3 kg
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3. Link-1 Details:

Measurement Mass Properties

Displayed Mass Property Values

Volume = 114393.628421022 mm"™3

Lrea = 10377&6.9380701 70 mm™2

Mass= = 0.895775322 kg
elgnt = G.10 pri

Radius of Gyration 136.118566529 mm

Detailed Mass Properties

Analysis calculated using accuracy of 0.990000000
Information Units kg - mm

Density = 0.000007831

Volume = 114393.628421022

Lrea = 103776.938070170

Hass= = 0.895775322

The self-weight of link-1 is 0.89 kg
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4. Link-2 Details

Heasuremene Hass Fropercies

Displayed Hass Poopasty Valuas

LR = 117083.J82004030 =="3
P =_ 10 o8 ASLSAaloTs sy
e

- Fad S

Badias of Jyratian = 115 _J084FE312 ==
Derailed Hass FPropercies

Analysis caleulared using acsusasy af 2. 00000
Infermarian Daies g = ==
% =1-F 'y = 0. FOODATEIL

ol ume = L15883.28Z0BE0ZC
Azen = LOT283.34553L9T4
Hass = 0. FIETE4TFS
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5. Cylinder Details

25mm x 75mm Single Rod Double
Acting Mini Pneumatic Air Cylinder

,1 Technical data:
Piston diameter 25mm

&
; ‘_ / g Stroke 75mm
‘;" End of the piston rod External thread M10x1,25
Pneumatic connections 1/8inch
Pressure force for 8bar ADkg /3924 N
Operating pressure 1-9bar, maximum 14 bar

Maximum force exerted by cylinder = 392.4 N

Pneumatic cylinders drive 20x100
MAL ISO 6432

-

TeuHﬂiuaI.cI.Euta:

Piston diameter 20 mm
Stroke 100 mm
End of the piston rod External thread M&x1,25
Prneumatic connections 1/8inch

Pressure force for 8bar 256kgf251,1 M

Operating pressure 1 -9 bar, maximum 14 bar

Maximum force exerted by cylinder = 251.1 N
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6. Analysis of Link-2
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7. Force Analysis of the link-2

Moment gSelf weight = 9.2
[ W |
-EE::-"'::-I-:- ------- ---:--'::3:::55:
Fixed en;:i E:';;:’f/

— °

Cvylinder Force
251 N

8. Material Selection: Ref: - PSG (1.10 & 1.12) + (1.17)

Designation | Ultimate Tensile | Yeild Strength N/mm?
Strength N/mm?

Mild Steel 600 880

fs allowable =0.18 x UTS = 108N/mm?
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Geometry was developed using Unigraphics Nx-8 software and the step file was
used as input to Ansys

SF26/2022 5:43 PhA
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\ —
—_—
prid
YI -
x
0.0o0 100,00 )
I v |

50.00

VI. WORKING

Pneumatic air is the primary source for the working operation for project. The
project's power pack, which consists of 4 no. of 5/2 hand controlled valves; will receive its
primary air supply from this source. All links assembly will be rotated toward the first
cylinder's stroke length if the first 5/2 valve is provided for rotation of all links. The second
5/2 valve, which is located a distance from the centre arm that is vertical, is provided for
measuring moments against the central pivot point. The third 5/2 valve is used to apply a
longitudinal moment to an inclined surface that is not perfectly horizontal. Third 5/2 Valve
provided for using fork.

VIl. OPERATIONS CAN BE PERFORMED ARE AS FOLLOWS

1. Cutting: Sawing machines are frequently used to cut materials like metal and wood.
Similar cutting specifications apply to all methods of processing metal, including metal
sawing. Sawing is employed due to its advantages in terms of speed of cutting, little
material waste, high-quality dimensional precision and low power consumption. In
sawing operations, a saw is a multipoint cutting tool. In this process, a lot of teeth cut into
the work piece, each one deepening the cut created by the one before it. Either the saw or
the work piece receives feed. Controlling the feed motion's direction allows for the
cutting of either straight or curved profiles. The majority of stock materials arrive in their
typical size and shape. In order to feed the stock material to the machine tool for further
processing, it must first be cut to a manageable length. In addition to cutting the bar stock
in length, we may need to do so very frequently in order to approximately shape and size
it. This could speed up processing significantly. The power-driven metal cutting saws are
now all but necessary due to these needs and economic factors. One of the most crucial
parts of a sewing machine is the saw or saw blade. Saws can be identified by their size,
material, tooth form, tooth set, and tooth spacing. Excellent metal cutting High-speed or
high-carbon steel are used to make saws.
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2. Arc welding is a sort of joining technique that uses an electric arc to generate heat and
melt metals. Direct (DC) or alternating (AC) currents from a power source generate an
electric arc between a consumable or non-consumable electrode and the base material.
Metals are joined using the fusion welding technique known as arc welding. Intense heat
of about 6500°F is produced by an electric arc from an AC or DC power source, melting
the metal at the joint between two work components. Either a manual or automatic arc
The electrode either conducts the current only or conducts the current and melts into the
weld pool at the same time to give filler metal to the join. The electrode is mechanically
moved along the line of the join. A protective shielding gas or slag is employed to
minimise the contact of the molten metal with the air because the metals react chemically
to oxygen and nitrogen in the air when heated to high temperatures by the arc. The molten
metal’s solidify to create a metallurgical link once they have cooled.

3. Grinding: Hard materials can be ground down to size or tools can be sharpened using
this procedure, which is usually done in stages. After crushing, grinding is done to
generate finished goods with the specified fineness. The final fineness, for instance, relies
on how finely the desired mineral is dispersed when the mineral ore is crushed to a given
size and then ground to a powder. Depending on the material, grinding can be done wet or
dry technique in use, although the materials may first need to be dried in cylindrical,
rotary dryers for dry grinding. For grinding, there are numerous machines. \ery precise
measurements and very fine finishes are possible with grinding. In comparison to
"normal™ machining, it is typically better suited to the milling of exceptionally hard
materials.

4. Drilling: A drilling machine is defined as a device that creates circular holes, a tool that
drills holes of various sizes, and other associated drill bit actions. The drilling machine is
among the most crucial pieces of equipment in a workshop. It is second only to lathe
machines in terms of importance. The Egyptians used bow drills to create holes some
3000 years ago, in 1200 B.C. The forerunner of today's metal-cutting drilling equipment
is the bow drill. Drilling machine holes allows for quick and inexpensive drilling. The
drill, a spinning cutting edge instrument that exerts a lot of force on the work, creates the
hole ranked on the desk. The device is generally referred to as a "drill press" since it
creates holes by applying vertical pressure.

Robots that can pick and place objects accurately are equipped with wide reaches,
slender arms, constant repeatability, and precision tooling. They are a suitable fit for pick
and place applications because of their high accuracy capabilities.

e Flexible Pick and Place: Flexibility is one of the key benefits of robotics.
Programming pick-and-place robots is simple. They can adapt to numerous variations
in product type and shape. Robots also offer a high degree of movement versatility.

e Pick and Place Robot Systems Can Improve Product Quality And Cycle Time. Pick
and Place Robot Systems Can Improve Product Quality And Cycle Time Robotic
movements are controlled, therefore the outcomes are constant. This uniformity leads
to an improvement in quality. Furthermore, the procedures might happen because of
the consistency.
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e Robots Save Space: Pick and place robots are perfect if you want to save floor space

because they are built with compact bases. Robots can be designed to operate within
predetermined work envelope parameters, resulting in even better space utilisation.

e Robots Maximize Safety: Physically taxing pick-and-place tasks can be handled by

robots. They require a lot of work and are boring and repetitive. Moving a part from
one place to another may be difficult work depending on its weight and size. Robots
that choose and position objects are unaffected by the demands of the task. They can
work uninterrupted and without making blunders.

. RESULT OF DESIGN ANALYSIS

e The force applied by Pneumatic Cylinder on Arm is 251.32 N.
e Link-1: The analytical stress is 37.127 MPa and the maximum deformation is 0.609

mm

e Link-2: The analytical stress is 28.82 MPa and the maximum deformation is 0.32661

mm.

e Swivel base: The analytical stress is 31.341 MPa and the maximum deformation is

0.14185 mm.

e Base Frame: The analytical stress is 7.1785 MPa and the maximum deformation is

0.019 mm.
CONCLUSION

The Robot is designed in such a way that it can performed many operations like,

cutting , arc welding , grinding ,drilling , flexible pick and place , additionally it is flexibility
to pick and place is one of the benefit , serving good service and designed with requirement
of less space.
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