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ABSTRACT

In most of the industries, material handling and storage is done by industrial stackers. So industries have to pay for rack
manufacturing and purchasing of stacker or turret. This goes costlier and more space, effort consuming. Many of the small-
scale industries can’t even afford it. The paper will describe one model called Smart Inventory Storage System (SISS) for material
handling and storage which will save cost, effort, and space of the industry. After analyzing the successful operation of the small
prototype of SISS, it is predicted that it will be a good solution to many of the small-scale industries for material handling and
storage.
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1. INTRODUCTION

When we use stackers for material handling purpose, it needs operational space between two racks in which material is to be stored.
It also takes more effort of the operator to move stacker in the given space. To save space and effort turrets are the best options but
they are very costly. They are recommended to use for handling of large inventory. Generally, small scale industries have not many
inventories to install a rack- turret setup. So they go to the option of the stacker for material handling though it is quiet costly, space
and effort consuming. The model developed named Smart Inventory Storage System (SISS) not only reduces cost but also space
and effort for its operation. It has carriers on which material is to be stored and the system rotates so that carrier which we want
comes in front of us. Hence the only operation we need to do is place the material in the carrier which is at our front and then rotates
the system to repeat the operation with other carriers.

2. VARIOUS PARTS OF SMART INVENTORY STORAGE SYSTEM

2.1 Sprocket

Sprockets are used for motion and torque transfer. Basically, it acts as a mediator between motor and chain. The sprockets suitable
for the design of SSIS is centre fewer sprockets due to its capacity of sustaining higher loads and high higher torque transmitting
capacities.

Fig -1: Sprocket designed in CAD
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2.2 Chain

The mountings which are to be attached to a chain should not generate stresses in dynamic conditions. So center less chain is best
suitable for the application which has a greater pitch than normal chains as well as more load carrying capacity. Pitch of the chain
can be defined as the distance between centers of two rollers of the chain.

2.3 Electric Geared Motor

This type of motor contains induction motor along with gear box as a unique body. Use of this motor type makes structure compact.

Fig — 2: Electric geared motor
2.4 Brackets

Brackets are the supporting members for carriers. They have one end fixed on chain side and another end fitted with carriers. They
act like a cantilever beam.

Fig — 3: Brackets designed in CAD
2.5 Carriers

Carriers are the load carrying members which move along the guided path i.e. Ellipse. Carriers are designed such that, it has the
highest possible load carrying capacity with minimum self-weight.

=

Fig -4: Carriers

3. ASSEMBLY IN CAD

Fig — 5: Assembly in UGNX
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4. WORKING PRINCIPLE

Working on this design is similar to Mary Go Round except for travel path which is an ellipse. The carriers are moved by rotating
members such as chain-sprocket assembly which are mediators for torque & maotion transmission between electric geared motor &
carriers. The various carriers are given numbers for identification. It facilitates us to identify material placed in the respective carrier.
This makes material handling and storage is simple for operator and store keeper. The whole setup can be set into motion by simply
pushing one button which enables rotation of the motor and a carrier stop moving immediately after releasing button.

5. CALCULATIONS

We know that power is constant throughout the transmission system. But this not similar in the case of torque. Power equals the
product of torque and speed.!

Power in = Power out
H=TiWi=ToWo (equation- 1)

For the calculations of SISS model, it is assumed that a number of carriers are 10 and each has the maximum load carrying capacity
of 600 kg. With a constant power, a gear ratio to decrease the angular velocity will simultaneously increase torque.

The gear ratio, or train value, for the gear train is

e=w/wi=TdTo (equation- 2)

2nN

w=—- as wa N, Where w= angular speed in rad/ sec & N= Revolution per minute. ...(equation- 3)

According to our assumption we have,

N;i=735 rpm, No=12 rpm, To= 17658 Nm
Ti= % xTo=2883Nm (equation- 4)

Based on above torque requirements and gear reduction (60:1), motor suitable for the application is 25 HP 3 phase induction motor. [

Let’s try to calculate output torque by designing a compound gear train 21,

Reduction E = % =1:61.25

i
e =1/61.25
(For smallest package size)

Let both stages be the same reduction. Also by making 2 stages identical, the in-line condition on the input & output shaft will
automatically be satisfied.

N2 _ N4 _ 1 0127
N3 N5 6125
For this ratio, the min. number of teeth
2k ; .
Np= m(m + \/mz <+ (1 + Zm)SanQD ) ............ (equatlon- 4)

Where k=1 for full depth teeth, 0.8 for stub teeth & ® =Pressure angle (20°) with k=1

Here mating gear has more teeth than the pinion,

_Np

mc
The smallest number of teeth on a spur pinion and gear, one to one gear ratio, which can exist without interference is N,

Np=—=_ (14 J1+3sin?20) . (equation- 4)

3sin2 @

N> = N4 = 12 teeth
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check if Wsis within limit.

Ws == %2 % 735 =12.24rpm
93 93

In this situation, 12.24 rpm is acceptable with gear ratio 1:60.
N2= N4 = 12 teeth

N3z = Ns = 93 teeth.

e =212 _ 00163
93 93.
Ws = 12.24 rpm

Ws= Wi = =% + 735= 94.83 rpm
To determine the torques, return to the power relationship. We are using the motor 25 HP.
H=T,W,;=TsW5s
T2 = H/W; = 243.07 N-m
Ts =19855.84 Nm.
We require 17658 Nm torque output and we get 19855.84 N-m torque. Hence we can use 25 HP 3 phase induction motor.

Chains and sprockets and other transmission elements can be selected according to load carrying capacities. They are available in
standard sizes.

6. PROTOTYPE OF SISS

Fig -6: Working Model of SISS

7. IMPORTANCE AND USEFULNESS OR SCOPE

The smart inventory storage system has minimum work volume. The benefit of this concept is it does not require any additional
costly material handling equipment such as stacker. As far as small-scale industries are concerned everyone will prefer to invest
nearly 3 lakhs for this concept rather than paying nearly 6 lakhs for designing stacker & rack separately. The concept can be preferred
because of its less cost, satisfactory capacity & ease of handling. If operational space stacker is neglected, SISS takes only 17%
more space than simple racks of same capacity which is worth to invest in it.

8. DISADVANTAGES
e ltis suitable only for small-scale industries which have less or moderate material handling and storage.
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e Balancing is mandatory for safe operation.
e For small weight capacity, the motor power requirement is comparatively more.

9. CONCLUSION

Material handling and storage is one of the important concerns of any industry. Everyone tries to minimize its inventory as inventory
carrying and storage cost are much higher. All industries try to make inventory storage and material handling with as less space as
possible. The attempt is also given to make all these operations easy in terms of effort, time, and safety. So our design fulfill all
those requirements.

10. ACKNOWLEDGMENT

Though the main face behind this project is Team GAP, completion of this undertaking could not have been possible without the
participation and assistance of so many people whose names may not all be enumerated. Their contributions are sincerely appreciated
and gratefully acknowledged. However, the group would likely to express their deep appreciation and indebtedness particularly to
the following:

Dr. V. B. Tungikar,(Professor, Dept. of Production Engineering, SGGSIE&T, Nanded-431606); Mr. C. B. Indi (Managing Director,
IndiTech Valves Pvt. Ltd, Pune); Mr. Ganesh Jangale (Maintenance supervisor, Kailash Vahan Udyog, Pune), Dr. V. M. Nandedkar
Professor, Dept. of Production Engineering, SGGSIE&T, Nanded-431606); Mr. P. V. Kulkarni, (Chief manager(Plant), IndiTech
Valves Pvt. Ltd, Pune); Mr. Ashutosh Lambe (Sr. Production Manager, IndiTech Valves Pvt. Ltd, Pune) for their endless support,
kind and understanding spirit during our project concept development.

Above all, to the GREAT Almighty, the authors of knowledge and wisdom, for their countless respect and love.
11. REFERENCES

[1] Richard G. Budynas & J Kieth Nisbett.- Mechanical engineering design- 9" edition, page number, chapter 18, page no. 936.
[2] Richard G. Budynas & J Kieth Nisbett.- Mechanical engineering design- 9" edition, page number, chapter 13, page no. 674.
[3] TECO manual, Electrical characteristics — AESV2E/ AESUZ2E, Page No 7

[4] V. B. Bhandari, Design of machine elements, 3 Edition.

[5] Design Data, Data book of Engineering, 1978 edition. Reprinted in September 2011.

BIOGRAPHY/BIOGRAPHIES

Pushkar D Bhangale

Student

Born on 7" Dec 1996 in a small town named Savda of Jalgaon district in Maharashtra.
He is persuing his B. Tech degree from SGGSIE&T, Nanded, an autonomous institute
of Govt of Maharashtra. He participated in many technological events such as
SUPRA, IMTEX, ISC to boost his knowledge and to build technological excellence.
He led a project named “Turmeric Processing Using Solar Energy” worth 7.5 Lacs.

Gaurav R Dhole

Student

Born on 25" May 1996 in a small town named Arvy of Wardha district in
Maharashtra. He is persuing his B. Tech degree from SGGSIE&T, Nanded, an
autonomous institute of Govt of Maharashtra. He participated in SUPRA to boost his
technical and management skills. He led SUPRA team of his Institute in 2017.

Akshay A Bhoite

Student

Born on 20" April 1996 in a small town named Bele of Kolhapur district in
Maharashtra. He is persuing his B. Tech degree from SGGSIE&T, Nanded, an
autonomous institute of Govt of Maharashtra.

© 2018, www.IJARIIT.com All Rights Reserved Page | 2754



https://www.ijariit.com/

