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Design and Modeling of Automatic Packing
System for Atta Kneader
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Abstract: This paper presents automation of packing system
for Atta kneader. In production industries, Packaging is one of
the important operations. The main aspect is to automate the
packing system of Atta Kneader with wooden box and closing
using power screw. The purpose of study is to replace manual
handling of Atta Kneader to fully automatic as manual handling
is time consuming and requires more man power. The Raspberry
pi 3 is used to control the entire system. Proximity sensor and
Force sensor are used to detect the presence of Atta Kneader and
to check the weight. The motor, Robot arm, Mechanical gripper,
rollers and pneumatic fasteners are used to automate the
packing system. An experimental prototype is done to automate
the packing system completely. The advantage is it decreases
production time and increases product rate. About 80% of the
packaging is completely automatic without human intervention.

Keywords - Robot arm, Atta kneader, Wooden and Cardboard,
Pneumatic Fasteners

I. INTRODUCTION

Packaging is the art of science for closing and protecting
the products from various environmental factors which is
used for distribution and storing the products in the
Warehouse. Packaging also be useful in transportation of
goods and machines from one place to another without any
damage. Fully integrated packing system can be done by
using Packing machines. Packaging machines have
Advantages as well as disadvantages. The pros are reduced
labour costs, higher production rate in less cycle time. The
cons are high capital needed for initial setup and high
maintenance. The robotic arm lift the heavy weight machine
using Mechanical gripper and place it in a wooden box. The
wooden box is placed in a base plate with the help of vertical
shaft and bearings. The shaft is driven by a DC motor at
optimal speed. The closing part is also done by same pick and
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place robotic arm. The screwing function is done by another
robotic arm which has pneumatic fasteners as a gripper for
screwing of the cardboard box. The entire process is
controlled by microcontroller (Raspberry pi 3).

Il. PROPOSED METHODOLOGY

2.1 COMPONENTS SELECTION AND HARDWARE
STRUCTURE

Automatic Machine Packaging System is an integrated
system of Electronics, Mechanical and control unit. Each
domain and the system should provide equal contribution to
provide full efficient working of the automatic system. Every
system has input device, output device, and control unit.
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Input devices such as sensors are used to sense the physical
system and converts into electronic voltage and send it to the
Raspberry pi 3 which is a microcontroller. The controller
reads the input signal and based on the input signal it
actuates the output devices such as motor and robotic arm.

2.1.1 SENSORS

A Sensor is a device used to measure the physical
characteristics of the system. The sensors used are Proximity
sensors and Force sensors.

Proximity Sensors:

It is used to detect the presence of machine without making
any contact with the body using a beam of electromagnetic
radiation in the form of infrared light. Some of the proximity
sensors are capacitive, inductive, photo cell and hall effect
Sensor.
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Force Sensor:

It acts as a force sensing resistor by which when varying
force is applied to the sensor, there is corresponding decrease
in resistance. It is used to detect and measure rate of change
of force over load time, force thresholds to trigger
appropriate action

Fig.1.Proximity Sensor

Fig 2: Force Sensor

2.1.2 PICK AND PLACE ROBOTIC ARM

A Robot is a mechanical or virtual artificial agent, usually
a mechatronics device that is controlled by high processing
controllers. The basic components of robots are end effectors,
manipulators, actuators, controller and sensors.

Manipulator

It consists of joints and links which provides independent
motion of the object. The relative motions are provided by
joints. The rigid members are links. There are various types
of joints such as linear and rotary which varies depending
upon the applications.

End Effector

It is a special tool holding equipment which enables the
robot to do specific tasks. The end effectors are broadly
divided into two types such as Grippers and Tools. Grippers
are used to grasp the objects and move from starting point to
the desired point. It picks parts from the conveyor and it also
used to arrange parts on the pallet. There are various types of
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grippers single, double, multiple. On the other hand Tools
are used to perform specific work or function on the work
part. The common operations are spot welding, arc welding,
spray painting, grinding, drilling, wire brushing, heating
torch, water jet cutting etc.

Mechanical Gripper:

The grasping is done by using mechanical fingers actuated
by mechanism. In mechanical grippers, Fingers are also
called as jaws. If fingers are of attachable type they can be
detached and replaced. It requires certain power to actuate so
the power input are pneumatics, mechanical, electric and
hydraulics. There are two types of gripper mechanisms
pivoting movement and linear or translational movement. In
pivoting movement the gripper fingers rotate about fixed
pivot point for making the gripper open and close. Generally
the motion is done by some kind of linkage mechanisms. In
linear or translational movements the gripper fingers open
and close by
moving parallel to each other. Generally the motion is
accomplished by means of guide rails so the finger base slides
along the guide rail during the movements of opening and
closing.

Fig 3: Mechanical Gripper

Actuators

It is also called as drive system. The drive systems can be
hydraulic, pneumatic and electric. Hydraulic drive systems
has rotary vane actuators for rotary motion and hydraulic
piston for linear motion. Pneumatic actuators includes
smaller robots with few degree of freedom. Electric actuators
increases accuracy and repeatability. Generally it includes
servo motor and stepper motor. Drive train or gear system is
used for rotational motion and pulleys are used for linear
motion.
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Sensors

It is used to fetch information about the internal state of the
robot arm and sends control signal to the controller. It can be
active or passive sensors which measures environmental
energy entering the sensor or emit environmental energy into
the environment.

Controller

It provides necessary intelligence to control the
manipulator and actuators. It also process the sensors
information using many algorithms and gives control
commands for the actuators to perform specific tasks.

Operation

It moves in three perpendicular direction to construct x, y,
z axes. X-axis represents left and right motions. Y-axis
represents forward and backward motions. Z-axis represents
up and down motions. They are also known as rectilinear or
gantry robots. It is a simple kinematic model having rigid
structure with higher accuracy and repeatability. It has
mainly rectangular work volume.

2.1.3 ACTUATORS

Actuators are output device which provides motion based on
the control signal received from the controller. The
commonly used actuators are DC motor. DC motor are used
in many applications such as Lathe machines, Weaving
machines, Conveyors, Centrifugal pumps etc.

Fig 5: DC Motor

CONTROLLER

The controller used is Raspberry pi 3 which is used for
automation of machine packing system. There are two types
of models in Raspberry pi such as Model A and Model B.
Model A will consume consume less power and does not
requires ethernet cable. Model B consumes high power and
requires ethernet cable. The hardware components of

Retrieval Number: G5990058719/19©BEIESP

1984

ISSN: 2278-3075, Volume-8 Issue-7, May, 2019

Raspberry pi 3 includes RAM, CPU, GPU and Ethernet port.
It has also interfaces for communication with external
devices. For high storage SD flash memory cards are used.
The SD card contains Linux OS. It also has powered USB
hub and internet connection port. SDRAM has 256MB for
Model A and 51MB for Model B. It is generally a smaller pc
having ram of about 512MB or 256 MB.

Fig 4: Cartesian Robot
2.1.4. SCREWING

Screwing is done on the cardboard box to close the wooden
box so that the machine is safe. Screwing is generally done by
using pneumatic fasteners on the four sides of the cardboard
box. The pneumatic fasteners are held by the robotic arm to
completely automate the packing process. Pneumatic
fasteners are also called as nail gun or pneumatic torque
wrench. It has a gear box that is fitted to pneumatic torque
motor. The gear box are used mainly to absorb torque and
allows the pneumatic gun to operate with the minimum
effort. The torque output is adjusted by controlling the air
pressure. The advantage of using the pneumatic torque
wrench is it has less vibration and only minimum effort is
needed so that it is

easy for the robotic arm to carry the pneumatic gun.
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2.2. BLOCK DIAGRAM
The figure 8 shows the sequence of working of the Automatic
Machine Packing system

Micro
Power supply
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Fig.8. Block diagram

3. ASSEMBLY DIAGRAM

Assembly drawing show how different parts go together,
identify those parts by number and have a parts list often
referred as a bill of materials. In a technical service
manual, this type of drawing may be referred as an
exploded v;ew drawing or diagram

ITEM NO. PART NUMBER Qry.
| Assem| 2
5 imotor holder 2
6 inemal? 2
B 7 iBmm thread rod 2 B
8 y one end |
9 iextrusion clomp 2
10 iMid steel extrusion bottom 1
" IMid steel extrusion bottom
2
12 IMild steel extrusion vertical
13 IMid steel extrusion support 2
14 igipper 1
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A = 2w DWG No:02 A

s
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Sheet2 A4
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Port No:00 19:01-2019

All Dimensions ore in MM

) 1
Fig 9: Assembly drawing

I1l. RESULT & DISCUSSION

The material chosen and the calculation done are
suitable for extreme condition of load. For the control of the
automatic Machine Packing System for Atta Kneader,
programming  was  done using ATmega328P
Microcontroller.

Fig 10 shows the Isometric diagram of Automatic
Packing System for Atta Kneader
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The automation in this packing process provides
more flexibility to the user. This system is user
independent. The placing of machine inside the wood and
cardboard box and screwing the wooden box is completely
automated. At last the screwing is done by pneumatic
fasteners. This setup is simple, cost efficient and covers
large volume so it is very easy to pick machine and place at
the required position.

Fig 10. Isometric iagram

IV. CONCLUSION

The automatic machine packing system has been successfully
designed by implementing the concepts involved in
mechanical, electrical and control systems. The whole
process is controlled by microcontroller which receives input
signal and provides output signal to actuator which is mainly
DC motor. It provides a fundamental building block of many
computerized fabrication tools with Cartesian motion in a
simple and adaptable format.

From the experimental results it has been seen that
production rate has been increased with decreased cycle time.
The man power and the capital to the labours have been
reduced completely. The packaging machine can able to pack
20 machines for one hour which are definitely higher than
the manual packaging.
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