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ABSTRACT

The ginning process is very important. It needs to improve the
performance of ginning machine for the betterment of the
economy. The power drive system plays very important role in
the machine. In order to improve the performance of ginning
machines, it is necessary to improve the power drive system of
the machine so that maximum output with low cost and better
quality of fibre & seed can be obtain. This paper illustrates an
approach to design the power transmission system for ginning
machine to get the optimum performance. The function of the
ginning machine is to separate lint from seed cotton to create
two marketable products, fibre and seed. The fibre which is
also called Lint is raw material for the textile industries. This
paper describes designing of the power transmission system
and analysis of the critical component of the system by using
the ANSYS, to define reliability of the ginning machine.

General Terms
Anlyssis of the Machine Componets by ANSY'S software
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1. INTRODUCTION

Cotton fibres must be separated from the seed before they used
to manufacture textile goods. The first machine to gin cotton
was “Charka” gin . The <cha
handling naked seeded varieties with loosely attached fibres.
Early American settlers found that the fuzzy seeded varieties
that yielded best in this country were difficult to gin on a roller
gin. Consequently the fibre was generally pulled from the seed
by hand until Eli Whitney patented his ginning machine in
1794. A cotton gin quickly and easily separates cotton fibres
from their seeds, allowing for much greater productivity than
manual cotton separation. The fibres are processed into
clothing or other cotton goods, and any undamaged seeds may
be used to grow more cotton or to produce seed and meal.

There are several types of ginning machines are available such
as

A) Saw ginning machine
B) Roller ginning machine
1) Single Roller

I1) Double Roller

C) Roto Bar ginning machine

J. F. Agrawal, Ph.D.
Principal (Sai College of
Bhadravati, India)

r ka

V. S. Nikam
Assistant Professor (Department
of Mechanical Engineering,
G. W. C. E.T, Nagpur, India)

2. GINNING PROCESS

The process consists of feeding raw cotton to the machine from
the hopper which is situated at the upper side gives the regular
feeding to the machine. Feeder rod pushes the raw cotton
toward feeder roller which are moving opposite to each other.
The feeder roller pushes the raw cotton to the vibrator, which
gives forward motion to the raw cotton and raw cotton passes
through the moving knife and stationary knife, composite
leather roller assembly to get fibre and seed as shown in fig.1.

RAW COTTON

LINT

COTTON SEED
SEPARATION
MACHINE

Figl: Product of Ginning machine.

3. DESIGNING OF THE POWER
TRANSMISSION SYSTEM FOR
IGINNING MACHINEE f i cient

It needs to improve the performance of ginning machine for the
betterment of the economy. The power drive system plays very
important role in deciding the performance of the machine. In
order to improve the performance of ginning machines, it is
necessary to improve the power drive system of the machine so
that maximum output with low cost and better quality of fibre
& seed can be obtain.

This section describes designing of the power transmission
system and analysis of the critical component of the system by
using the ANSYS, to define reliability of the ginning machine.

Main components of power transmission system includes V-
belt design, chain drive systems, design of shafts etc.

3.1 Design of VV-Belt Design
Various factors which are taken into consideration for design
of V- belt are as follows: 1. Environment 2. Load cycles 3.
Service life 4. Belt characteristics 5. Sheave diameter and
Centre distance 6. Power requirements
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3.2 Design of Chain Drive System

Chain drive systems is very effective power transmission
choice. The selection of chain drive system has distinct
advantages as follows: 1. Shaft center distances are relatively
unrestricted. Whereas gear drive center to-center distances are
restricted to specific dimensions for a given set of gears, the
center distances between two chained sprockets can vary
anywhere from 50% to 300% or more of their pitch diameters.
2. Chain Drive are relatively easy to install. Assembly
tolerances are not as restrictive as those for gear drives. Chain
drives are a better choice for less experienced builders working
with a minimum of machine tools. 3. Chain drives can be
readily redesigned and reconfigured in comparison to gear
drive systems. 4. Chains perform better than gears under shock
loading conditions.

3.3 Design of Shaft

A shaft is a rotating member of circular cross section, which is
used to transmit power and rotational motion. Elements such as
pulleys and sprockets are mounted on the shaft and are used to
transmit power from the driving device i.e.motor through a
machine. The rotational force (torque) is transmitted to these
elements on the shaft by press fit keys, pins etc.,The shaft
rotates on bearings. Axial dimensions are often fixed from the
layout of the mechanism.

4. ANALYSIS OF THE CRITICAL
COMPONENTS

Optimization of the power transmission system has been done.
ANSYS software is used for the analysis of the different
component of the machine, which give us the information of
the component about its Life, Reliability, Static and linear
analysis. By using the analytical software we can predict the
performance of the overall machine. The analysis of the Design
components of the ginning machine is done by analytical
softwares such as ANSYS, CREO. Prototype of the machine is
created by the design software, which will reduce the heavy
fabrication cost. Analysis of the components is given in tables
1& 2 and figures 3, 4, &5.

Table 1: Maximum deformation of various shafts

DEFORMATION IN
MM shaft 1 | shaft 2 | shaft 3 | shaft 4

MIN_DEFORMATION | 0 0 0 0

MAX_DEFORMATION | 0.075 0.0963 | 0.0106 | 0.023
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Fig3: Max Deformation of the shaft
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Fig 4:-Max Shear strain of the shaft

Table 2: Maximum deformation of various shafts

SHEAR
STRAIN shaft_1 shaft 2 | shaft 3 | shaft 4
MIN_
SHEAR
STRAIN -0.0425 -0.0429 | -0.0535 | -0.201
MAX
SHEAR
STRAIN 0.0425 0.0429 | 0.0535 0.201
2500 —————
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§ 1000 ~fl—Tooth load
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Figure 5:-Comparison of Chain Drive system with respect
to Design Power Pd, Tooth load Ft, Power capacity P.

5. CONCLUSION

This paper illustrates how the chain drives are very important
to transmit the power in ginning process . In this Paper,
recommendations, suggestions to improve quality of cotton
fiber, suggestions for ginning factories are discussed. The
analysis of design components of the ginning machine is done
using analytical software like CREO, ANSY'S, used for the
analysis of various component of machine. It give the
information of the component Life, Reliability, Static and
linear analysis. Analytical software predicts the overall
performance of the machine. The variable cost per bale
declines as the level of mechanization/automation increases.
Mechanization of Cotton feeding process play very important
role in deciding the productivity and quality of fibers. Ginning
processes are important in determining cotton fibre quality for
the production of cotton yarn. With the new developments and
automation of the Ginning Factories manpower requirement of
the factories can come down.
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