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Abstract- Cashew is highly appreciated in a large number of countries and cultures. India is the largest cashew processor in the 

world. Export of cashew nut shell liquid from India stood at 11,677 million tones (MT). Cashew which belongs to the family is  

native to the tropical parts the USA, Mexico, Brazil and the West Indies. However, it has since become naturalized in many 

lowland tropical areas. It is one of the most nutritious food crops of the tropical world, with high protein and fat content.  The 

US is the largest market for Indian cashew kernels, followed by the UAE and the Netherlands, while Indian Cashew nut shell 

liquid is largely exported to South Korea, followed by China and the US. The cashew industry ranks third in the world 

production of edible nuts. The major exporters of cashew in the world are India and Brazil with 60% and 31% respectively of 

the world market share. The major cashew nut importers are the United States (55%), the Netherlands (10%), Germany 

(17%), Japan (5%) and the UK (5%). Cashew kernels are ranked as either the second or third most expensive nut traded in 

the US. Also process of cashew nut is very much important as to improve production rate. Now days there are various 

machineries used to save the time and to improve the quality. The Industries are using manual, Semi-Automatic and fully 

automatic machineries to increase the production rate. But In conventional process, it takes more time to complete operation 

and hence production rate is very low. Thus to reduce human injuries in conventional methods and to increase the production 

of cashew nut the present study has been studied. 
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I. INTRODUCTION 
 
The term “Cashew” has originated from the Brazilian 

name “Acajaiba” and the Tupi name “Acaju” which the 

Portuguese converted into „Caju‟ and is commonly known 

as “Kaju” in India.  Cashew which belongs to the familyis 

native to the tropical parts the USA, Mexico, Brazil and 

the West Indies. However, it has since become naturalized 

in many lowland tropical areas. It is one of the most 

nutritious food crops of the tropical world, with high 

protein and fat content. The largest African producers of 

cashew nut are Mozambique and Tanzania with smaller 

amount being produced in Kenya, Malawi, Nigeria and 

Senegal. Cashew nuts, unlike the Brazil nut, have traveled 
well away from Brazil, and today India is one of the major 

producers of cashews, so much so that people think that 

cashews are native to India. 

 

In India, cashew was first introduced in Goa from where it 

spread to other parts of the country. In the beginning it 

was mainly used for soil binding to check erosion.The 

major cashew nut producing states in India are 

Maharashtra, Kerala, Andhra Pradesh, Orissa, Karnataka, 

Tamil Nadu, Goa and West Bengal.The annual production 

of cashew nut varied throughout the study and the 
variation ranged from -16.27 per cent to 14.37 percent. 

1. Introduction of Cashew Fruit: 

The nut is attached to the lower portion of the cashew 

apple which is conically shaped. The cashew nut (seed) 

hangs at the bottom of the apple, and is c-shaped. The 

cashew seed has within the outside shell the edible kernel 

or nut. In its raw form the cashew kernel is soft, white and 

meaty. When roasted it changes colour and taste. Cashew 

apples and cashew nuts are excellent sources of nutrition 
(0.25") between columns. Spacing between lines in a 

paragraph is 1.05”. After each section one line space has 

to be left.  Between the paragraphs 6 points space has to be 

left before and after the paragraph. 

 

 
Fig 1. Cashew Fruit. 

 

II. RESEARCH OBJECTIVE 

 
1. Introduction to Project: 
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Now a days there are various machineries used to save the 

time and to improve the quality. The Industries are using 
manual, Semi-Automatic and fully automatic machineries 

to increase the production rate. But In conventional 

process, it takes more time to complete operation and 

hence production rate is very low and also CNSL most 

dangerous to human skin. Thus now a day’s need to 

reduce human injuries in conventional methods and to 

increase the production of cashew nut. 

 

That’s why we have to manufacture machine with low 

prize because of peoples also afford it easily. Therefore, 

the aim of this work is to design and optimize mechanized 

cashew nut shelling machine with locally available 
materials. The Sheller will be easily maintainable, durable, 

portable and comfortable in use and competitive in the 

market.The challenge of designing and actualizing the 

successful fabrication of a motorized cashewnut shelling 

equipment should be accepted by engineers and investors 

as a result of the discovery of a dearth of mechanized 

system of cashew nut shelling machine. 

 

2.Objectives of the Project:  

From the above literature survey the objectives of the 

Cashew nut shelling machine are decided. The overall 
objective is to design and developmentof cashew nut 

shelling machine that is versatile, portable, cost effective 

and will shelling nut without damaging the nut. 

 

ReDesign of mechanized cashew nut shelling machine 

using simulation to check if any improvements can be 

made in the life of machine. The Sheller will be easily 

maintainable, durable, portable and comfortable in use and 

competitive in the market. Machine optimize with low 

prize because of peoples also afford it easily.Each 

affiliation must include, at the very least, the name of the 

company and the name of the country where the author is 
based (e.g. XXX Private Ltd, India). 

 

III. GEOMETRY AND PROPERTIES OF   

CASHEW NUT 
 

Information about properties of the material, which a 

machine will handle, is very important in any engineering 

design. If the machine is to perform efficiently for the 

purpose for which it is designed. In designing a cashew 

nut shelling machine some physical and mechanical 

properties of the nut will be measure.  

 

The physical properties measured include nut length, 
width, thickness, density, shell thickness, kernel weight 

and shell weight. The mechanical properties measured are 

those having to do with the behavior of material under 

applied force. Cashew nut differs in their size (weight, 

length, breadth and thickness), shape, colour and kernel 

characters. Broadly raw nuts can be grouped in to three 

catogories viz. small, medium and large, based on nut 

weight. Generally nut weight varies from 3 to 15 g. The 

nut length may vary from 3 to 6 cm where as the nut width 

varies from 3 to 4 cm. The nut thickness varies from 2.5 to 
3.0 cm. 

 

The length, width, thickness and weight of a random 

sample of cashew nuts of different size groups (small, 

medium and large) recorded at Cashew Research Station, 

Kerala Agricultural University, Madakkathara are shown 

in below; 

       Table 1. Cashewnut Dimension. 

 
 

1. Testing of Machine: 

To compare the efficiency of the machine with the manual 

method, three different methods of shelling are adopted for 

the test. These are hand shelling, using a hammer, mortar 
and piston and shelling using the fabricated Sheller. In 

each case, thirty roasted cashew nuts will used for the test. 

Fig1. Process Design Gap (Figure shows drawn Vs printed 

gap increases as we move towards smaller device size) 

 

2. Cashewnut shelling efficiency: 

 

 
 

IV. DESIGN OF SHAFT 
 

The design of shaft on the basis of material selection and 
calculation of actual stress. 

 

1. Material Selection: 

Designation Ultimate tensile Strength 

N/mm2 Yield strength 

N/mm2 

EN 24 800 680 

 

2. ASME code for design of shaft: 

Since the loads on most shafts in connected machinery are 

not constant, it is necessary to make proper allowance for 
the harmful effects of load fluctuations. According to 

ASME code permissible values of shear stress may be 

calculated from various relation. 

 

fsmax = 0.18 x Ultimate tensile strength  

= 0.18 x 800 = 144 N/mm2 

 

Shaft is provided with key way; this will reduce its 

strength. Hence reducing above value of allowable stress 

by 25% 
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fsmax   = 108  N/mm2 

 
This is the allowable value of shear stress that can be 

induced in the shaft material for safe operation. The value 

of torque on shaft of cylinder can be calculated as follows. 

The distance between force and axis is, 

=106mm. 

The value of torque then can be calculated as follows, 

T= Force x Perpendicular Distance 

= 332.75 Nm 

= 333 Nm (Approx) 

Assuming 100% overload. 

T design = 2 x T 

= 2 x 333 
= 666 Nm 

 

Check for torsional shear failure of shaft. 

 

Assuming minimum section diameter on shaft = 35 mm 

d = 35 mm 

fs act  = 79.15 N/mm2 

As,    fs act<fs all 

 

We can say that, the actual torsional stress 79.15 N/mm2 

is well below the allowable tensile stress, hence shaft is 
safe under torsional load. 

 

 
 

 
Fig. 2 Torsional load. 

 

Von mises stress calculated is 49352672 N/m2 to break 

the rig. 

 

V. WORK METHODOLOGY 

IMPEMENTATION 

 
Based on design requirements the layout of the Cashew 

nut shelling machine and the various components of it are 

also listed in the table are designed and final dimensions 

are achieved. 

 

 
Fig 3. Detail assembly of Cashew nut Shelling 

Machine. 

 

VI. DESIGN AND RESULT  

 
1. Visualization on 3DExperience platform with 

Structural Analysis: 

 

 
 

Fig 4. Assembly model in 3DX. 

 

 The Cashewnut is not modelled but the forces coming 

on the blade are consider to be the resultant force on 

the rig 

 Force in X direction on rig is 240 N to  

 Force Vertical Y direction other part is 240 N 

 Angle of the blade was changed to find and make the 

fixute as safe as possible. 
 

VII. CONCLUSION 
 

 
 

Fig 5. Assembly machine with loading condition. 
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Fig 6. Shell mesh used for with 1.5mm thickness for 

fixture with Octree triangle mesh. 
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