
1727 Ashish B. Bomble , Adwait M. Borkar, Sarthak S. Darawade,
Aniket M. Gaikwad, Prof. Aniket Thawkar

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 5, Issue 3

March 2018

Design and Development of Mechanism to Destroy Scrap
Products

Ashish B. Bomble1 , Adwait M. Borkar2, Sarthak S. Darawade3,
Aniket M. Gaikwad4, Prof. Aniket Thawkar5

Dr. D. Y. Patil School of Engineering, Lohegaon, Charoli (Bk.) Pune

ABSTRACT- The basic aim was to solve industrial problem in the scrap unit area. The existing process was a manual
one which had problem such as human  involvement, time consuming process, operator safety, etc. After various data
collected and studying the data collected, various processes for the same problem were suggested. After brief discussion
with the industry it was decided that a conveyor system performing partial automation for destruction process would be
best suitable for the existing problem. With the proposed conveyor system it will eliminate all limitations mentioned
above also it will increase the efficiency of the process.
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INTRODUCTION -
The organisation in which the project has been selected is a multinational automotive components
manufacturer specialising in driveline technologies. The  organisation is a pioneer company indulged with
manufacturing of driveline which has one of its manufacturing unit in Pune. Pune unit manufactures drive
shaft components. As the project is related to scrap unit, they face problems like excessive human
involvement, piling up of the rejected components in the scrap unit, time consuming process, insufficient
operator safety. For implementation of suitable mechanism we collected various data from scrap unit. Scrap
data is collected which plays a important role to find out the major scrap of the component in the whole
process. after studying data we came to conclusion that to overcome these problems we came up with the idea
of the conveyor system. For these mechanism based on the data collected for the major rejected components
we manufactured a fixture and carried out thermal analysis for its reliability.

PROBLEM STATEMENT -
By studying the current process, we identified the problems such as products have some of its dimensions or
material patented and can be misused in various applications before they are sent to the furnace, these
products needs to be partially destroyed which is carried out in Scrap Unit Department, where all the rejected
parts are gathered at one place for further processing. For deformation, gas cutting process is used. The time
consumed by the operator is more as it is a manual process. The fixture used in the process for placing the
products is not appropriate because the fixture is made of the same component which come for scrap, and
hence deforms due to gas cutting process. Hazardous gases are emitted during the gas cutting process which
may cause various health issues to the operator. Due to the above mentioned problems, efficiency of the
process is lowered down.

OBJECTIVE -
From the problems identified in the existing process, Various objectives have been defined as below - The
objective of our project is to reduce human involvment in the process, reduce time and operating cost
involved in destroying process by devoloping  completely/partially automated mechanism. Due to automation
the safety of operator will increased. And thus increasing the efficiency of the process.
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LITERATURE REVIEW -
1. Sheetal Roman, Design and Analysis of Slat Conveyor, International Conference on Ideas, Impact

and Innovation in Mechanical Engineering (ICIIIME 2017) ISSN: 2321-8169 Volume: 5 Issue: 6
1496 – 1504
It gives information about Low Cost Automation, Material Handling System, Conveyors, and Conveyor
selection and its attachments, Decision making, rolling contact, and rolling friction material handling
equipment, materials handling system. From this paper, comparison between various conveyor is taken for
reference.

2. Tsubaki ,engineering class chain
This catalogue gives information about chain conveyor, chain attachments, types of chains, chain
sprockets, anti-corrosive chains, design parameters for chains. Selection of chain, sprocket ,power
calculations. and various attachments (a) K1 bent over attachment.(b) K1 attachment, welded to link
plate.(c) K2 attachment bolted through hollow bearing pin  are taken for reference.

3. Engineering handbook, Technical information, G.L. HUYETT
This handbook gives the information about materials and its grades and its compositions and its chemical
properties, mechanical properties, physical properties as well as its heat treatment and its manufacturing
process involved in it. Material selection is done from this handbook.

4. Pradnyaratna A Meshram, Dr. A R Sahu , " Design , Modeling and Analysis of conveyor system
used for transportation of Cartons " International Journal of Research in Advent Technology,
Vol.4, No.1, January 2016

It gives information about the design calculations and selection criteria for various conveyor system
components such as chain, sprocket and gear box system. Design calculation for chain conveyor has been
taken as reference calculations.

METHODOLOGY
From project point of view, studying and understanding the existing destruction process is  the first and
important factor for  identifying the problems related to the existing process. For this purpose, existing process
time, fixture and existing technique was observed. According to the observations, problem statement was
defined. After defining the problems in the existing process, it was necessary to give optimum solution for the
same. Literature review was searched for getting new ideas to upgrade the existing process in a better way.
Then Selection of best suitable solution among the all types is decided and according to it  its design was done
and calculations are performed. After the calculations and design approval from the in industry the further step
was the fabrication of the system. For reliability of the project, thermal analysis of the system is performed.
Finally after trail of the process it would be handed over to the company to install it in the unit for operation.

PARETO ANALYSIS -
From the collected data of scrap rate, Pareto analysis was applied to the scrap  data to choose a optimum
solution for the existing problem. The Pareto chart shows various parts and its failure rate in parts per million
(ppm) Pareto analysis gives us the critical points. On the basis of the critical points identified from the pareto
analysis, the designated components which come under maximum scrap are selected for further designing
purpose.

CONSTRUCTION AND WORKING -
Fig. shows the model of the chain conveyor system in which 6 fixtures are placed on the pallet and whole
assembly is mounted on conveyor chain with the help of K2 attachment. The 6 fixtures are placed at equal
distance. Conveyor is operated with the help of motor. When conveyor is started first component is placed in
the fixture at head side i.e. station one. That component is moved to next station where threaded parts is
destructed with the help of gas cutting torch mounted at station 2. Flame is in contact only with threaded part
of component to be destroy. When 1st component is at station 2 the next empty fixture comes at station 1 and
the next component is placed in fixture. As the fixture moves with conveyor component is carried to the tail
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side. At the tail side component is dropped into the container (i.e. station 3) and allowed to cool in it using
coolant.

Figure 1 Construction of conveyor system

DESIGN CALCULATIONS -
 Chain Selection

i. Sprocket
ii. Pitch circle diameter (PCD) = 98.1456 mm

iii. Outer diameter (D) = 109.77 mm
iv. Pitch (p) = 25.4 mm
v. Minimum number of teeth (n) = 12

vi. Hub outer diameter (dh) = 79.375 mm
 Fixture
 Volume of Hollow cylinder (v1)  = π*h*(R2 – r2)

= π*40*(53^2 – 48^2)
= 63.4602*10^3 mm3

 Volume of Cup base (v2)               = π *h * r2
= π*15*53^2
= 132.371*10^2 mm3

 Total volume of outer cup (v)         = v1 + v2
= (63.4602*10^3) + (132.371*10^3)
= 195.8311*10^3 mm3

We know that :
 Volume = mass / density(ρ)

mass = volume * density
= (195.8311*10^3) * (7.87 *10^-6)
= 1.54 kg
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Mass of outer cup = 1.54 kg
Mass of slit = 0.117 kg

Figure 2 Model of fixture

 Dimension of Pallet :
 length = 130 mm
 width = 146 mm
 height = 5mm
 Volume of pallet = l*w* h

= 130*146*5
= 94900 mm3

 Design of chain pull –
Live Load (A)= [ (2.5*3)(2*6) + (0.74*6)] =  23.94 kg
 Dead Load (B)   = Attachment wt. + Sprocket wt. + Chain wt.=
[ (0.0415*12) + (0.8*4) + (1.8*2.55*2) ]

=  12.878 kg

 Chain pull = [ Live Load (A) +  Dead Load (B) ] * Coefficient of frictio
= [ 23.94 + 12.878 ] * 0.2
= 7.344 kg

 Effective Chain Pull = 25% of chain pull
= 1.25*7.344
= 9.18 kg

 Motor Specifications -
RPM of induction motor (n )= 1440 rpm
Gear Ratio (G) - 119.69
Power = 0.459 Watt.

THERMAL ANALYSIS:-
Traditionally, to determine the acceptability of the design, formulas based analytical solutions have been
used. But formulas are not always applicable and therefore design by analysis is as an alternative. The Steady
state temperature distribution of fixture- component assembly is found out using ANSYS 14.5.

For doing the analysis, input parameters like thermal conductivity of materials (fixture and
component),required meshing size and temperature at the tip of component are first collected. Then the
fixture-component assembly is imported into the ANSYS 14.5 and then all input parameters are defined
which is then followed up by analysis and final results.

Figure given below shows Steady state thermal temperature distribution of fixture- component assembly.
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Maximum temperature is at the top of the component which is 340oc represented by red colour and minimum
temperature is at the bottom of fixture which is 50oc represented by blue colour. Different colour pattern is
observed in figureas temperature decreases from top to bottom due to internal resistance of respective
material.

From the above analysis we concluded that, temperature does not adversely affect fixture as well as
component is free to expand in fixture in lateral direction(to some extend i.e. 2 mm), but because there is not
enough temperature to force component to expand, there are no thermal stresses developed in component or
in fixture.

FUTURE SCOPE/ CONCLUSION -
In the ongoing scenario of the project, after studying various data collected from various sources, it was
concluded that patial automation can be done with conveyor system after studying various destruction
processess. For the following process, design and calculations required for the fixture and conveyor had been
calculated as per requirement. To check the reliability of the system, thermal analysis of the system is
performed. The process is still on trail basis but after the successful trail of the project, it will ensure more
efficiency of the work. Manpower will be reduced as the process will be partially automated process. Operator
safety will also be ensured as there will be no physical contact between operator and ongoing process. Time
and cost will be reduced to a extent due to automation.
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