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Abstract— Farmers are using an individual tool for 

performing of an individual operation while farming. There 

is no availability of assembly design which will reduce the 

labor work of using different tool for different operation. our 

assembly design comprises arrangements  for all the 

agricultural tools in single section. The single section is 

having arrangements for plough, harrow, liner, seed sowing 

with a hopper arrangement. It includes easy handling 

assembly system with having slots for positioning of tools. 

This innovation also includes anthropometric consideration. 
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I. INTRODUCTION 

India is agricultural country so, India’s economy is mainly 

depends upon agriculture and agriculture based product. 

India’s  50 - 60% population depends over agriculture and 

agriculture based industries. More than 65% farmers of 

India still using traditional agricultural tools. These tools are 

not that much efficient and well designed. They increases 

cost of the productivity of farm and farmer. India has been 

knows as agricultural country. Indian people 'as a race of 

farmers,' and Indian life as 'essentially a life of country'. 

Agriculture in India had developed in a remote antiquity, 

and down to the eighteen century India ranked among the 

among the few developed countries in globe. During the 

eighteen and nineteen centuries agriculture was really a vital 

industry of the people and with it were most closely linked 

all other local industries. It was on its development that the 

hope of raising the status of people depended. Compared 

with it other industries took 'a lower room'. Indian 

husbandman in the eighteen century had a rich stock of an 

agricultural techniques and implements. He used to employ 

a variety of instruments for husbandry purpose, some of 

which were introduced in England later. 

As per " Anthropometric and strength data of 

Indian agricultural workers for equipment design", about 

6.5% of the power used in crop production and related 

activities in the country  is contributed by about 241 million 

workers, of which about 42% are female workers. Thus, the 

human workers play an major role in country. We have 

already known that farmers of India are still using traditional 

tools such as Plough, Harrow, Liner, Cultivator, Seed 

Sowing tools. The farmers who are having land of 1 to 2 

acres  cannot afford a cost of  cultivation, harrowing ,Lining 

,seed sowing by the use of tractors attachments and they are 

facing many problems while using traditional tools 

including more man power requirement, problems due to 

faulty design, less utility ,etc. Farmers which are using 

traditional tool system have to use different tools for 

different operations which are available individually. It is so 

time consuming and they have to pay more cost for 

individual tools. 

II. METHODOLOGY 

A. Forces on T Joints:  

1) Force Applied By Human:  

 F  =  667.96N     

 Fn sinѳ   =  667.96×sin108  

 Fn sinѳ   =   635.21N  

2)  Elongation in Pipe:  

 ℮  =  F×L/A×E   (from Design data        book by 

B.D. Shiwalkar T-II-3) 

 ℮   =  635.21×700/530.93×77×10ᶟ 

 ℮   =  0.0108mm 

3) Stress Induced In Pipe:  

 F  =   ∏×d²×σ/4 

 635.21  =   ∏×26²×σ/4 

 σ  =  1.19MPa  

4) Force Calculated By FEM:  

 Cross sectional area    =  ∏(D₂²-D₁²)/4  

 Cross sectional area    =  ∏(36²-32²)/4 

 Cross sectional area    =  213.628mm² 

 Elasticity of material E  =  77GPa 

 
(from Finite Element Method by Logan) 

 

 

Similarly, 

 

5) Global Stiffness Matrix:  

K =   K1 + K2   

 

6) Force Matrix: 
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7) Displacement Matrix:  

 

8) According To Principle of Minimum Potential Energy:        

   F = K * U                                          

 

(From FEM by Logan) 

 f1 = 5874N = 5.874KN 

 f1 ≈  6KN 

9) Stress Induced:  

 σ   =   F/A 

 σ   =   6000/213.62 

 σ    =   28.087 MPa  

10) Stress Induced In Frame:  

 σ    =    F/A 

 σ    =    2000/250 

 σ    =    24 MPa 

Similarly, taking the different values  of mass of 

human as 40 Kg and 80 kg, 
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1 68.08 
635

.21 
1.04 

77*10
3

 

0.010

8 

1.1

9 
1.63 

2 40 
373

.19 
0.82 

77*10
3

 

0.063

9 

0.7

028 
0.96 

3 80 
746

.38 
1.64 

77*10
3

 

0.012

7 

1.4

05 
1.92 

Table 1: The obtained results are shown in table as follows. 

III. DESIGN CONSIDERATION 

1) Forces to be applied. 

2) Material to be used. 

3) Size of a base frame. 

4) Quantity of fertilizer to be feed in a hopper. 

5) Joints for the different attachments. 

IV. CONSIDERATION RESULT 

1) Length of the pipe (L) = 700 mm 

2) Force applied by human 

Fn sinѳ     =   635.21N 

3) Elongation in pipe 

℮ = 0.0108mm 

4) Stress induced in pipe 

σ  =  1.19MPa 

5) Cross sectional area    =    213.628mm² 

6) Elasticity of material E  =  77GPa 

7) Descritized part into three elements. 

8) Force matrix 

f1   =   5874N   =   5.874KN 

f1   ≈   6KN  

V. CAD MODEL 

                                                                                            Common "T-Section" 

Fig. 1: CAD Model 
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VI. CONCLUSION 

The designed assembly helpful for those people who are still 

using traditional tools. The assembly providing the 

arrangements for all 4  operations such as ploughing, 

harrowing, lining and seed sowing. It reduces the stress 

acting on human body parts as per anthropometric and 

strength data of Indian agriculture workers survey. 
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