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rate control device, shelling unit,
separating unit and power system.
The performance and output of the
machine was evaluated in terms of
throughput  capacity, shelling
efficiency, mechanical damage and
material efficiency. Regression
models that can be used to express
the relationship existing in between
the Sheller performance indices,
moisture in pod and feed rate were
establish. This paper describes
about the design of various

Abstract:

Basically the groundnut is grown b
small scale farmers in developin
countries like India. The averag
kernel price is approximately doubl
the price of pod. Lack of groundny
processing machines, especial
groundnut Sheller, is a major proble
of groundnut production, especially i
country like India. A research work fol;
design, modeling and performancI
evaluation of groundnut Shellg
consisting of fed hopper with a flow

components or parts of groundnut Sheller machirencl in this design of various parts are necessaaydesign of
various parts because of which the design quafityhase parts will get improved. This project inved processes like
design, modeling and analysis of different compdsetc.

Keywords: Groundnut, Sheller machine, efficiency, Design @b&stion, calculations and design procedure

I. INTRODUCTION
The sole purpose of this paper is to understandfuhdamental knowledge of design and mechanism of

machine. The design is an environment friendly aisds simple mechanical properties such as shediystem,
blowering mechanism and automatic separating system For this, some crushing force is needed tshcrthe
groundnut. The design is done so that the knowleaiged understanding of designing, mechanism ande$osre
increased. This project consists of designing amatleting of an groundnut Sheller machine consideniagious
important and useful parameters. In this projeesighing & development of a groundnut Sheller maetio crush or
shell groundnut so the farmers can gain maximunfitdog selling groundnut directly into the markets well as the
study of analysis is very important in order torgawut this project to ensure that what are thedsracts on different
components. This project involves the designing anatieling of different parts of the shelling maahiconsidering
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different parameters. This project is mainly abotgating a new concept of groundnut shelling (dnghthat would
make easier to bring anywhere and easier to crumimgnut. After the design will get completed,sittiansformed for
the analysis of different components of the machine

Il. DESIGN PROCEDURE
The basic aim is to give the complete design oftteeindnut Sheller machine. In this, the detaill@xations and some

more parameters related to the project are includéth references from various sources such am@udesign data
book, thesis and literature review has been caoigdo collect information related to this project

Design consideration
Maximum Force required for crushing of groundnut

Required shelling speed ( velocity ratio )
Standard or basic size of groundnut
Material of different machine components

v VVYVD>

w

Design calculations
Determination of crushing power by analytical

By, according to KICK'S RELATION
Power required to shell the groundnut
H = KK x Fc x In(L1/L2)
Where,
H - Power
L1 - Length of shelled groundnut = 3.520¢2 m L2 - length of unshelled groundnut = 1.4B0x2 m
KK - kick's constant = 1.2  Fc - crigdp strength = 500 N/m2

C. Design Of V-Belt

Design Power (§ = P x k_

Where,R = rated power

Load Factor, K=1.10

Selection of belt on the basis of design power. Mahwidth, w

Nominal thickness, t
Recommended Diameter, D
Centrifugal tension factor, K
Bending stress factor, K
o, N,
&0
D, = Diameter of smaller pulley i.e. electric motba#t pulley,
N, = Speed of electric motor shaft pulley.
If this velocity i.e. \b is in range then, Ok.
Now, assuming Velocity Ratio, VR to calculate speédriven pulley.

Peripheral VeIocity,Vp =

N1/N2 =VR
By using velocity ratio with neglecting slip,
N, _ D,
N, D,

D, = Diameter of larger pulley

Centre to centre distance for V-belt,
C=(D+D)OR C=D,

Angle of lap or contact on smaller pullBy, = Tr — %
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D,— Dy,
C

Angle of lap or contact on larger pulley, ﬂz =T +

Since the smaller value ‘& for the pulley will governs the design.

Belt Tension Ratio,
Fa_ gh cozeea/2
FB

o = Groove angle = 34

= Coefficient of friction = 0.3
F1 = Tension in tight side
F, = Tension in slack side

Belt Tension, (F— k) = Pa
Vp

_ a-ugfsin{;: -1
Power Rating Per Beit (Fy - Fc) —Bpajmn;‘! X Vp
Working Load, F

Centrifugal Tension, &= KX (V?P ?

By

No. of Strands= m

Length of the Belt,

n (D, —m,)*
L=X Dy +Dy)+2C +‘T
Bending Load, E=%

Ky, = Bending stress factor,
D = Diameter of pulley i.e. smaller or large.

Initial Tension,zjff\fﬁ + \J"F_z

Fatigue Life of Belt,F = =+ Fc + Fymax

D. Design of Shaft

Design Torque, J= 22*1

P i
Load Factor, K=1.75 (For Line Shaft)

Selecting material of shaft SAE 1030,
$=527 MPa o= 296 MPa

Tmax = 0.30 §Tppay =0.18 G
Considering F.O.S. =2

Volume - 6 | Issue - 6 | July - 2016

For ductile material with dynamic heavy shocksrfachines like forging, shearing and punching etc.

256
Tmex = 0.30 §= 0.30 x—= 44.4 N/mnf
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Tmax < 0.18 §=0.18 X7 = 47.43 Nimrh

Considering minimum of it i.&f, ., = 44.4 N/mm.

Consider Shaft-2 under loading
Wp4 = Weight of pulley.

-‘Vp_%_ 1\"\"S 1

v v
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Fig.:- Vertical Shear Force Diagram

Resolving all the force vertically R + Rsy = WpatWsy+ Wpp
Taking moment about ‘A

Rgy = Vertical Reactionat B Jg = Vertical Reaction at C

As we know that bending moment at A and D will &~ May = Mpy =0
Mav and M,y are the vertical bending moments at point A ané&pectively.
M. At C =Ry x 90
Resolving all the forces horizontally,
ButRen=R+HK

Fig.:- Horizontal Shear Force Diagram

Taking moment about ‘A’

(R+F)x 90 =Ry
We know that B.M. at A and B will be zero.

% May = Mgy =0

Man and My are the horizontal bending moments at point A and€pectively.

B.M. at C, My = Ray
Resultant Bending Moment,

M (M )2+ (M)?

Now, for diameter of shatft,

1

= 2 JKM) + (K, T,)?

Tm,ax_

Now, Recommended value for, ldnd K
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For rotating shaft,Suddenly applied load (HeavycgBpK, =210 3 =2.5K=1.5t03 =231, ., =44.4 N/mm
Consider Shaft — 1 under loading

Wp,= Weight of pulley-2,

Wp3= Weight of pulley-3.

W W Wen

\ i v
S s

Ryp Ry

’

Fig.:- Vertical Shear Force Diagram

Me

Fig.:- Vertical Bending Movement Diagram

Resolving all the forces vertically,
Rv + Ray = Wpy+ Wp3
Taking moment about ‘A’
Woat Wp= Ray
Ry = Vertical Reaction at B
Ry = Vertical Reaction at A
We know that B.M. at A and B is zer® May = Mgy =0
Mav and My are the vertical bending moments at point A ane$pectively.
B.M. at C, Mcy = Ray % 35
B.M. at D, Mpy = Rgy x 60
Resolving all the force horizontally,
Rm+Ren=(R+R)+(R+F)

Fig.:- Horizontal Shear Force Diagram
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Mk

Mc

Fig.:- Horizontal Bending Movement Diagram

Taking moment about ‘A’
Rgny x 180 = (R + F) x 120 + (R + F)
Rgy = Horizontal Reaction at B
Ry = Horizontal Reaction at A.
We know that B.M. at A and B is zero,
S Mag =My =0
Man and My are the horizontal bending moments at point A and€pectively.

B.M. at C, My = Ran

B.M. at D, Mpy = Reny
Resultant Bending Moment,

Mc = J{Mw}z + (Mcy)?

Mp = J(MDV}Z + {MDH}Z

Now, diameter of shatft,

16
Tmax = o d® J{KI;M}Z + [Kl:T:l}z
For rotating shaft Suddenly applied load (HeavyckBiK, =2 t0 3 = 2.5K=1.5t0 3 = 2.3, = 44.4 N/mm

E. Design of Pulley

Lp=11 mm;
b=3.3mm;
h=8.7 mm
e=1510.3;
f=9-12 = 10.5;
o= 34°;

Min. Pitch Diameter, P= 75 mm

Types of construction — Web construction for puliiigmeter below 150 mm

Types of construction — Arm construction for pultigmeter above 150 mm i.e. for bigger pulleys.
No. Of Arms =4

No. Of Sets = 1

Rim thickness, t = 0.37§/D + 3 (Heavy Duty Pulley)D = Diameter of pulley
Width of Pulley, W = (n - 1) e + 2f

Where ‘n’ is no. of belts = 1.

Hub Proportions

Hub diameter, p= 1.5 d+ 25 mm
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ds = Diameter of shaft = 18 mm
Length of Hub, I, =1.5d

Fa-F)(D-Dy)

Moment on each Arm,

n = no. of arms
Dy, = Hub diameter

Ill. MODELLING

Mechanical Components in machine.
Hopper

Semicircular net (sieve)

Roll shaft ( main shaft)

Fan shaft

Bearing

Foundation frame

Pulley (4Nos.)

Belt(2Nos.)

Fan cover

VVVVYVYVVYVYY

MODELING OF MACHINE

IV. CONCLUSION

The above design procedure is been adopted fatabign and modeling of Groundnut Sheller machihevwill
make the product durable for long time and alsoemalkfficient also helps to understand the conaémtesign. With
help of this design we can create model of anraatiw groundnut Sheller machine to simply achieigh tvolume of
profit as well as to reduce the human efforts aiyfie. After all process has been done, shellpgration may help us
to understand the designing, modeling that involveithis project.
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