
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 03, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 672 

Design and Fabrication of Simarouba seed Extracting Machine 
Vinay B.C1 Vaseem M2 Suman G3 Kiran Kumar G.N4 Pradeep Kumar Ilay5 

1,2,3,4UG Scholar 5Assistant Professor 
1,2,3,4,5Jain Institute of Technology, Davangere

Abstract— In the present scenario bio-diesel plays a vital role 

in order to reduce emissions and to increase efficiency for 

bio-diesel seed extracting machine and its extracting process 

plays a major role. An extracting machine for Simarouba 

seeds particularly not readily available in the present market 

so concentrated on design and development of Simarouba 

seed extracting machine. Machine which have economical 

way to extract seeds without much losses. A design 

consideration adopted for developing a machine for seed 

extractions, as it contains motorized equipment attached for 

easy and convenient way. The major components for 

extracting seeds are blades, shaft, pulley, blower, hopper, 

tray, mesh plates (sieves), motor, V-belt, bearings. The 

extracting machine unit operates on the principle of axial flow 

movement of the seeds. The raw seeds are fed into the de-

shelling cylinder through the hopper where the seeds break 

open by the crushing action taking place in between the 

rubber pads which can be used as crushing tool and with the 

sieve (mesh), the shell gets separated from kernel and those 

will be removed through blower and collected in the tray. A 

single phase motor supplies the power to drive the 

decorticating tool with the help of pulley attached to the shaft 

of the tool, which one is the main advantage of this fabricating 

machine. 
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I. INTRODUCTION 

In the present scenario usage of the petroleum products in 

industries by combining bio-diesel products into the 

petroleum products and which increases the efficiency of the 

engine and it is also used for domestic purposes. Particularly 

seed extracting process plays a vital role in order to maintain 

efficiency of the seeds. Simarouba seed extracting machine is 

not readily available in the market. All types of seeds may be 

extracted by the extracting machine but particularly 

extracting machine is needed to improve seed extraction 

process. So mainly concentrated on designing and 

development of the Simarouba seed extracting machine. An 

expelling machine was developed for extracting oil from 

decorticated sunflower seeds.  The expelling unit consists of 

an auger with decreasing pitches and the heating of seeds is 

achieved by generated steam, which heats the surrounding of 

seeds passage [1]. During manual sunflower production, the 

most time and labor-consuming operation is the threshing of 

sunflower by beating the sunflower heads with a stick, 

rubbing wear heads against a rough metal surface or power 

tiller treading machine. Works with the threshing efficiency 

of 99.76%. Seed damage is almost NIL and seed loss is 

0.238%. [2]. the components of the extractor are: perforated 

drum, blades, and rakes, reciprocating sieve, hopper and 

water sprayer. A 7.6kw electric motor was used to power the 

extractor and it operates with the principle of wet seed 

extraction. During operation ripe melon fruits are fed into 

crushing chamber through the hopper, water was sprayed 

simultaneously into the crushing chamber [4]. Many methods 

can be employed for the decortication and oil extraction 

process. The conventional manual methods used are Time 

consuming and depends on the skill of the farmers. The 

production of motorized equipment for processing of 

Simarouba seeds in establishing Simarouba plantation and 

management as a profitable business for the rural population. 

There is also shortage of 3 phase power supply in the rural 

areas which are required to run motors. Also helps in 

preventing the fuel crisis that is on the verge of becoming a 

global concern. Fossil fuel are the main source of energy in 

the present era. Though the negative impact of fossil fuels on 

nature is dangerously high, due to lack of fossil fuels an 

alternative solution like bio-fuel. Bio-fuel can be a promising 

feasible source of energy in the foreseeable feature. 

Decortication is the act of separating seed husk or seed shell 

from the actual seed of kernel. Decortication is an essential 

step prior to extracting oil from the kernel or seeds. While 

there is extensive survey has been done on the decortication 

of other seeds such as jatropa curcas, sunflower seeds, 

groundnut, oil palm, and soybean. fabricated melon 

depodding machine. This machine was designed for the 

purpose of manual depodding of melon pods for extracting 

the edible seeds is a time consuming and tedious operation. 

The depodding efficiency of the machine varies from 31.9 

percent to 82.1 percent while the overall efficiency varies 

between 13.1 percent and 68.8 percent. [7] 

II. DESIGN CONSIDERATIONS 

Calculations were carried out in order to determine the 

dimensional and other mechanical properties such as Power, 

Torque and Velocity etc. so as to withstand the effect of 

various loading on the machine. The following details furnish 

about the design of various parts those have been used in this 

machine.  

A. Design of shaft 

Design of shaft involves the determination of diameter in the 

case of solid shaft.  

According to torsional rigidity, the diameter of the solid shaft.  
𝑇

𝐽
=

𝜏

𝑟
=

𝐺𝜃

𝑙
  ------ (1) 

𝑀𝑡

𝐽
=

𝐺𝜃

𝑙
 

√
64 𝑀𝑡 𝑙

𝜋𝐺𝜃

4
 = D 

Mt = 
9.55×106×𝑃

432
= 

9.55×106×0.746

432
 

Mt = 16.491x103 N-mm 

√
64×16.491×103×450

𝜋×80×103×(
𝜋

180
)

4
 = D 

D = 18.13 mm 

By considering obtained diameter, Standard shaft 

size is taken by (DDHD) D=20 mm 

For this project 20mm diameter shaft is used.  
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B. Design of pulley and motor specification 

For the extracting machine, 1 HP Single phase Induction 

Motor, Speed – 1440 rpm, 746 W, 230V, 6A, 50Hz  

𝑃 =
2𝜋𝑁𝑇

60000
   ------- (2) 

𝑇 =
60000 × 746

2𝜋 × 1440
 

         T = 4.9471 x 103 N-mm 

Since desired speed for crushing rotor is 432 rpm 

N1 = 1440 rpm  D1 = 76.2 mm 

N2 = 432 rpm  

The speed ratio is given by  
𝑁1

𝑁2
=  

𝐷2

𝐷1
 ------ (3) 

1440

432
=  

𝐷2

76.2
 

D2 = 254 mm  

C. Design of V-belt 

V-Belts are wedge shaped with trapezoidal cross-section. 

They are endless belts moulded to shape and length. They will 

have nylon chords for load carrying and are covered with 

cotton fabric and moulded in rubber to have good friction co-

efficient. They V-belts work in V-grooved pulleys generally 

known as sheaves. They are better suited for smaller centre 

distances and for transmitting medium to high powers. 

Speed of motor N1 = 1440 rpm 

Speed of threshing drum shaft N2 = 432 rpm  

Diameter of driver pulley D1 =76.2mm 

Diameter of driven pulley D2 =254 mm 

1) Velocity, 

𝑉 =
𝜋𝐷1𝑁1

60×1000
 ------ (4) 

               = 
𝜋×76.2×1440

60×1000
     

  V = 5.74 m/s 

2) Equivalent pitch diameter of smaller pulley, 

  

 de = d × Kd ------ (5) 

     = 76.2 ×  1.14 

de = 86.86 mm 

3) Belt- cross section, 

4) Based on de value from design data handbook the belt 

cross-section for de > 80 and < 90 is A. for this cross section 

A, Power capacity is given by, 

kW = (0.61 v-0.09 - 
26.68

𝑑𝑒
− 1.04 × 10−4𝑣2) × 0.7355𝑣 ---(6) 

kW = (0.61 × 5.74-0.09 - 
26.68

86.86
− 1.04 × 10−4 × 5.742) ×

0.7355 × 5.74 

kW = 0.8892 kw/belt 

5) Length of belt, 

L = 2C + 1.57(D+d) + 
(𝐷−𝑑)2

4𝐶
 ------ (7) 

Assume average center distance, 

 C = 2D = 2×254 

C = 508 mm 

L = 2 (508) + 1.57 (254+76.2) + 
(254−76.2)2

4×508
  

L = 1549.97 mm 

6) Angle of contact, 

𝜃 = 𝜋 − 2 sin−1 𝐷−𝑑

2𝐶
 -------- (8) 

             𝜃 = 𝜋 − 2 sin−1
254 − 76.2

2 × 508
 

           𝜃   =159.85° 

7) Number of belt required, 

n′=  
PKS

(kW)×Kl×Ka
 -------- (9) 

Where,  

P is the drive power in kw 

Ks is the correction factor according to service  

              KL is the correction factor for length 

Ka is the correction factor for arc of contact 

              (kW) is the rating of V-belt 

  From DDHB for cross-section A 

  Ka = 0.95   Kl = 0.98  

 Ks = 1 

     = 
0.746×1

0.8892×0.98×0.95
   

 

   n′ = 0.90 ≅ 1 belts 

        Therefore, the V-belt required is of Cross-section A and 

number of belts required is 1 

8) The actual centre distance, 

C = A+ √(𝐴2 − 𝐵)  ------ (10) 

Where, 

A = 
𝐿

4
−

𝜋 (𝐷+𝑑)

8
  :         B = [

𝐷−𝑑

8
]

2

 

= 
1524

4
−

𝜋 (254+76.2)

8
       = [

254−76.2

8
]

2

 

 A = 251.33           B = 493.95 

C = 251.33 + √(251.332 − 493.95) 

C = 501.67 mm 

∴ Nominal top width b (mm) = 13mm  

   Nominal thickness t (mm) = 8mm 

D. Modelling 

 
Fig. 1: 3-D model of machine 

 
Fig. 2: Exploded view of machine 
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Figure 1, shows the complete assembly of an 

extracting machine, which is to be done with the help of 

scheming software Creo 2.0 version. It gives the clear picture 

of the model. 

Figure 2, shows the exploded or dissemble view of 

a machine, which shows the different components of the 

machine such as frame, hopper, mesh, rubber pads (blades), 

runner hub, and fasteners with some covering plates.    

E. Enactment of machine 

Results of seed extracting machine is shown below, 

1) Machine productivity (Pth )  

To determine the productivity of the machine, following 

relationship are used 

Pth = 
𝑃𝑤

𝑡
 

Where, pw = mass of total seed in Kg 

  t = time consumed in the threshing operation in hours 

Pth = 
200

1
 = 200kg/hr. 

2) Specific energy consumption 

To determine Specific energy consumption the following 

relation are used 

SEC = 
𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑝𝑜𝑤𝑒𝑟 (𝑘𝑤) ×  𝑡𝑖𝑚𝑒(ℎ)

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (𝑘𝑔)
 

         = 
0.746 ×1

200
 

         = 3.73 ×  10−3 kw.h/kg 

SEC = 
3.73 ×10−3  𝑘𝑤.ℎ

10−3 𝑡𝑜𝑛𝑠
 + 

SEC = 3.73 kw.h/ton 

III. CONCLUSION 

Simarouba seeds are very essential additives in bio-diesel, but 

seed extraction process requires an automated design 

configuration. An attempt has been carried for designing of 

seed extraction machine. In this design majorly concerted on 

design and fabrication. For fabrication all design aspect has 

been considered some of were discussed and also 

performance test has been carried after the fabrication of 

machine. Results revels accepted of design configuration 

primarily the performance machine is satisfactory. The 

performance machine particularly machine productivity 

shows 200 kg/hr., for specific energy consumption 3.73 

kw.h/ton  
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