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Abstract— Moving materials utilize time and space. Material
handling is a necessary, but wasteful and expensive activity
in manufacturing and distributing. Material handling is a
specialized activity for a modern manufacturing concern. It
has been estimated that about 60-70% of the cost production
is spent in material handling activities. Insufficient material
handling accounts for additional costs in two main ways: idle
time and cost of labour. Effective material handling solutions
can reduce a production or distribution cost by significant
amounts. The technology of pneumatics has gained
tremendous importance in the field of workplace
rationalization and automation from old-fashioned timber
works and coal mines to modern machine shops and space
robots. Certain characteristics of Servo motor have made this
medium quite suitable for used in modern manufacturing and
production industries. Servo Motor through rotate360 degree
words: Robotic Arm, Material Handling System, Pneumatics,
robotics arm rotates.
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. INTRODUCTION

six axis material handling robot” being compact and portable
Equipment, which is skilful and is having something practice
in the material transfer one place to another place and Robot
rotation 360 degree and six axis rotation. This project gives
us knowledge, Experience, skill and new ideas of the
manufacturing process rapidly. Effective material handling is
the most important part of manufacturing and distributing
operations because without it, a final product cannot be
turned into profit. The technology of pneumatics has gained
tremendous importance in the field of workplace
rationalization and automation from old-fashioned timber
works and coal mines to modern machine shops and space
robots. Certain characteristics of servomotor have made this
medium quite suitable for used in modern manufacturing and
production industries.

Material handling an integrated system involving
such activities as moving, handling, storing and controlling
of materials by means of gravity, manual effort or power
activated machinery Material handling is an important area of
concern in flexible manufacturing systems because more than
80 % of time that material spends on a shop floor is spent
either in waiting or in transportation, although both these
activities are no value added activities. Efficient material
handling is needed for less congestion, timely delivery and
reduced idle time of machines due to no availability or
accumulation of materials at workstations. Safe handling of
materials is important in a plant as it reduces wastage,
breakage, loss and improves the overall efficiency of plant.

Hence with concern of major area in production
field in order to improve the product quality, productivity,
improve the personnel effort, improve the efficiency of plant
and improve the safety the pneumatic based six axis material

handling system select as flexible system in manufacturing
area.

Il. AIM AND OBJECTIVES

The main objective of the project is to reduce the time
required for material handling in the manufacturing unit at the
right time and with the minimum cost and hence project has
following some objective System provides proper control
over the material without any damage or mishandling which
interns leads to increase in quality of the material. Facilitate
the reduction in material damage as to improve quality. Easy
to use, the system easy to manufacture so that simple
operating possible and no skilled labour required for
operation. This will result in less complex system.

A. Aim:

Reducing cost, Not More Material Damage, Fast Transfer
Material one place to another place, Human effort reduce, 360
degree rotate, high productivity, time save.

Fig. 1.1: Six Axis Material handling Robot Layout (New
design-3D)
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I1l. SELECTION OF MATERIAL

The proper selection of material for the different part of a
machine is the main objective in the fabrication of machine.
For a design engineer it is must that he be familiar with the
effect, which the manufacturing process and heat treatment
have on the properties of materials. The Choice of material
for engineering purposes depends upon the following factors:

1) Availability of the materials.

2) Suitability of materials for the working condition in
service.

3) The cost of materials.

4) Physical and chemical properties of material.

5) Mechanical properties of material.

The mechanical properties of the metals are those,
which are associated with the ability of the material to resist
mechanical forces and load. We shall now discuss these
properties as follows:

1) Strength: It is the ability of a material to resist the
externally applied forces

2) Stress: Without breaking or vyielding. The internal
resistance offered by apart to an externally applied force
is called stress.

3) Stiffness: Itis the ability of material to resist deformation
under stresses. The Modules of elasticity of the measure
of stiffness.

4) Elasticity: It is the property of a material to regain its
original shape after deformation when the external forces
are removed. This property is desirable for material used
in tools and machines. It may be noted that steel is more
elastic than rubber.

5) Plasticity: It is the property of a material, which retain
the deformation produced under load permanently. This
property of material is necessary for forging, in stamping
images on coins and in ornamental work.

6) Ductility: It is the property of a material enabling it to be
drawn into wire with the application of a tensile force. A
ductile material must be both strong and plastic. The
ductility is usually measured by the terms, percentage
elongation and present reduction in area. The ductile
materials commonly used in engineering practice are
mild steel, copper, aluminium, nickel, zinc, tin and lead.

7) Brittleness: It is the property of material opposite to
ductile. It is the property of breaking of a material with
little permanent distortion. Brittle materials when
subjected to tensile loads snap off without giving any
sensible elongation. Cast iron is a brittle material.

8) Malleability: It is a special case of ductility, which

permits material to be rolled or hammered into thin
sheets, a malleable material should be plastic but it is not
essential to be so strong. The malleable materials
commonly used in engineering practice are lead, soft
steel, wrought iron, copper and aluminium.
Toughness: It is the property of a material to resist the
fracture due to high impact loads like hammer blows.
The toughness of the material decreases when it is
heated. It is measured by the amount of absorbed after
being

9) Stressed up to the point of fracture. This property is
desirable in parts subjected to shock an impact loads.

10) Resilience: It is the property of a material to absorb
energy and to resist rock and impact loads. It is measured
by amount of energy absorbed per unit volume within
elastic limit. This property is essential for spring
material.

11) Creep: When a part is subjected to a constant stress at
high temperature for long period of time, it will undergo
a slow and permanent deformation called creep. This
property is considered in designing internal combustion
engines, boilers and turbines.

12) Hardness: It is a very important property of the metals
and has a wide verity of meanings. It embraces many
different properties such as resistance to wear scratching,
deformation and Mach inability etc. It also means the
ability of the metal to cut another metal. The hardness is
usually expressed in numbers, which are dependent on
the method of making the test.

The hardness of a metal may be determined by the following

test

1) Brinell hardness test

2) Rockwell hardness test

3) Vickers hardness (also called diamond pyramid) test and

4) Share scalars scope.

The science of the metal is a specialized and
although it overflows in to of knowledge it tends to shut away
from the general reader. The knowledge of materials and their
properties is of great significance for a design engineer. The
machine elements should be made of such a material which
has properties suitable for the conditions of operations. In
addition to this a design engineer must be familiar with the
manufacturing processes and the heat treatments have on the
properties of the materials. In designing the various part of
the machine it is necessary to know how the material will
function in service. For this certain characteristics or
mechanical properties mostly used in mechanical engineering
practice are commonly determined from standard tensile
tests.

In engineering practice, the machine parts are
subjected to various forces, which may be duet either one or
more of the following.

1) Energy transmitted

2) Weight of machine

3) Frictional resistance

4) Inertia of reciprocating parts

5) Change of temperature

6) Lack of balance of moving parts

The selection of the materials depends upon the
various types of stresses that are set up during operation. The
material selected should with stand it. Another criterion for
selection of metal depends upon the type of load because a
Machine part resist load more easily than a live load and live
load more easily than as hock load.

Selection of the material depends upon factor of
safety, which in turn depends upon the following factors.

1) Reliabilities of properties

2) Reliability of applied load

3) The certainty as to exact mode of failure

4) The extent of simplifying assumptions

5) The extent of localized

6) The extent of initial stresses set up during manufacturing

7) The extent loss of life if failure occurs
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8) The extent of loss of property if failure occurs

A. Materials Selected in Robot;

Base plate, motor support, sleeve and shaft

Material used

Aluminium, Wood, Iron, Mild Steel

Reasons:

1) Aluminium Section is readily available in market
2) Itis economical to use

3) Itisavailable in standard sizes

4) It has good mechanical properties.

B. Bright Material:

It is a machine dawned. The main basic difference between
mild steel and bright metal is that mild steel plates and bars
are forged in the forging machine by means is not forged. But
the materials are drawn from the dies in the plastic state.
Therefore the material has good surface finish than mild steel
and has no carbon deposits on its surface for extrusion and
formation of engineering materials thus giving them a good
surface finish and though retaining their metallic properties

Parts Quantities | Materials Capacity
Base 1 wood -
Wiper motor 3 - 60 r.p.m
Door Motor 2 - 40 r.p.m
Section Plate 2 Aluminium 80c.cmm&50
Johnson gear 5 i 100r.p.m

motor
Screw & bolt - - 10 number
Adaptor 2 - 12volt
Clam screw - - -
Board 1 wood -

Table 1: Raw Material and Standard Material

IV. MACHINE DESIGN

The subject of MACHINE DESIGN deals with the art of
designing machine of structure. A machine is a combination
of resistance bodies with successfully constrained relative
motions which is used for transforming other forms of energy
into mechanical energy or transmitting and modifying
available design is to create new and better machines or
structures and improving the existing ones such that it will
convert and control motions either with or without
transmitting power.

It is the practical application of machinery to the
design and construction of machine and structure. In order to
design simple component satisfactorily, a sound knowledge
of applied science is essential. In addition, strength and
properties of materials including some metrological are of
prime importance. Knowledge of theory of machine and other
branch of applied mechanics is also required in order to know
the velocity. Acceleration and inertia force of the various
links in motion, mechanics of machinery involve the design.

A. Conceptin M.D.

Consideration in Machine Design When a machine is to be
designed the

Following points to be considered: -

1) Types of load and stresses caused by the load.

2) Motion of the parts and kinematics of machine. This
deals with the

3) Type of motion i.e. reciprocating. Rotary and oscillatory.

4) Selection of material & factors like strength, durability,
weight, corrosion resistant, weld ability, machine ability
is considered.

5) Form and size of the components.

6) Frictional resistances and ease of lubrication.

7) Convince and economical in operation.

8) Use of standard parts.

9) Facilities available for manufacturing.

10) Cost of making the machine.

11) Number of machine or product are manufactured

B. General Procedure in Machine Design

The general steps to be followed in designing the machine are

as followed.

1) Preparation of a statement of the problem indicating the

2) Purpose of the machine.

3) Selection of groups of mechanism for the desire motion.

4) Calculation of the force and energy on each machine
member.

5) Selection of material.

6) Determining the size of component drawing and sending
for manufacture.

7) Preparation of component drawing and sending for
manufacture.

8) Manufacturing and assembling the machine

V. DESIGN METHODOLOGY

The method is given by methodology is able to get a final
objective of product. Here, following some objective
methodology method as show figure.

Tniroduction o the system

Comparison between hydraulic,

FPreumeatic system and Serva motar

{ Design of the system ]

¥

[ Mengfacturing and tesiing |

]

[ Conclusion ]
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VI. CONCLUSION

Low weight system. The system weight minimized at every
point and reduce the material required hence achieve low cost
automation.

Overall manufacturing time by designing efficient
material movement reducing. Production rate increases and
manufacturing time is reduced as the material flow is
continuous and efficient

Creation and encouragement of safe and hazard-free
work condition. Safety must be given first priority and proper
measures should be taken to improve safety conditions.

The parts are placed such that it considers human
capabilities and limitations which will reduce human effort
while loading and unloading.

The cost of equipment will be reduced by 15% of
existing equipment and become for flexible than existing
pneumatic based material handling system.

System provides proper control over the material
without any damage or mishandling which interns leads to
increase in quality of the material. Facilitate the reduction in
material damage as to improve quality. Easy to use, the
system easy to manufactured so that simple operating
possible and no skilled labour required for operation. This
will result in less complex system.
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FUTURE SCOPE

— Inless time high production

— Not more manpower used

— Good quality

—  Quality standard maintains

—  Smart working create

— ltisalso used in heavy construction projects, there is now
a choice of special methods and equipment’s of materials
handling.
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