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Abstract— The high wear rate of machine tools led to huge 

loss of material, requiring labor, downtime and replacement 

costs of worn out parts. A Thresher blade is a mechanized 

agricultural tool popularly used to save time, human effort 

and fuel in separation of grains form crops. However under 

complex abrasive environments, Thresher blades are 

subjected to extreme surface wear, particularly in dry and 

wet crop weed, which considerably affects its service life. 

The aim of this study was to improve the service life of the 

Thresher blade in order to cut the idle time required to 

replace the blade periodically during cutting. The wear type 

seen in agriculture thresher blade is abrasive wear, In order to 

increase the wear resistance of this material. we used 

ordinary Mild Steel, EN42 and stainless steel 316. The 

existing blade which is generally made by EN 42 or mild 

steel material those are less resistive to abrasion as Compare 

to stainless steel 316. The Research deals with the wear 

problem faced in Agriculture equipment especially 

machining tools. 
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I. INTRODUCTION 

Surface engineering is one of the most relevant current 

fields of research. The events that occur on the surface, such 

as wear, corrosion or stress concentration create regions 

prone to crack nucleation, which under static or dynamic 

loading will eventually lead to most components and 

structures failures. Wear of Thresher blade is the one of the 

main problem in agriculture. The interaction between 

agricultural Thresher blade equipment and crop weed 

constitutes a complicated tribological problem. The mating 

surfaces of this tribosystem possess quite different 

properties, as the metallic cutting tool rube on the weed. The 

wear and wear rate determination of blade tools is necessary 

because it seriously affects production planning, blade 

workability, energy consumption for the blade process each 

time performed and finally the production cost of 

agricultural products.  

 
Fig. 1: Thresher machine 

Thresher blade tool wear in agricultural machinery 

used for crop weed processing is a consequence of metal 

interaction with natural hard and sharp weed particles, 

which are continuously supplied, as the tool breaks the weed 

and has to overcome frictional forces. The character and the 

wear intensity on the metallic part are a function of the 

nature and the mechanical properties of the transferred weed 

Particles, the operational blade conditions and the 

mechanical properties of the tool material, usually an alloy. 

The factors for determining blade wear are dependent upon 

the weed type and weed moisture (water) content related to 

the time and depth of processing, as well as the pressure 

applied and the hardness of both blade tool and weed. 

Wear on the parts of a blade body, more 

systematically, depends on 

 The wear resistance of the cutting parts dependent on 

their thermal processing and shape; 

 The blade conditions, as cutting area (or time), cutting 

speed and depth; 

 The normal forces between the weed and the surfaces 

of the cutting area; 

 The proportion, hardness, sharpness and shape of weed 

particles; 

 The moisture content of the weed; 

 The density and mechanical properties of the weed 

(hardness, shear strength and brittleness); 

 Environmental effects and weather changes. 

 
Fig. 2: Thresher machine blade 

The wear resistance of cutting parts is mainly 

associated with their surface hardness. It is well known that 

an increase in material hardness will result in decrease of the 

wear rate. Certainly, there has to be a relationship between 

the tool hardness and the hardness of the particles in order to 

keep effective wear resistance but also to be borne in mind 

is the fact that high hardness implies brittleness. In addition 

to surface hardness, wear resistance depends on the shape of 

the cutting, which in turn is related to the weed type and the 

cutting edge thickness. 

II. EXPERIMENTAL WORK 

 
Fig. 2: Design of Thresher blade 
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A. Microscopic Study 

Samples with dimensions 25 mm x 25 mm x 12.5 mm were 

obtained from the edge. The surface of the sample was 

prepared for metallographic examination using nital as 

etchant after preliminary grinding and polishing operations. 

An optical metallurgical microscope was used to obtain 

250X photomicrographs of the processed samples. The 

micrographs are shown in Figures 1, 2 and 3. The study of 

shovel surface by digital microscope at a very high 

magnification studied. The preparation of surface is done by 

removing all the paint from shovel surface, we use HCL to 

remove regimes from the surface by heating it up to 700C at 

a certain time limit and got a clean material then take some 

captures  of surface at different-different magnifications as 

show in figure. 

 
Fig. 3: Microscope image of EN 42 material blade 

B. EN 42 Material Blade 

Thresher blade is available in market. Blade has to be not 

good hard and wear resistant. Hard because it has to cut 

through the weeds both wet and dry, and wear resistant to 

not give it a longer life. Also it should not be brittle nor get 

wrapped whenever an obstacle comes its way. To fulfill all 

these requirements many researched is not give the farmers 

best suitable for them. 

 
Fig. 4: EN 42 material blade 

C. Mild Steel Material Thresher Blade 

Carbon steel is sometimes referred to as ‘mild steel’ or 

‘plain carbon steel’. The American Iron and Steel Institute 

defines a carbon steel as having no more than 2 % carbon 

and no other appreciable alloying element. Carbon steel 

makes up the largest part of steel production and is used in a 

vast range of applications 

 
Fig. 5: Mild steel material Thresher blade 

D. Stainless Steel 316 Blade 

In metallurgy, stainless steel also known as inox steel is a 

steel alloy that has a minimum of 10.5% chromium mass 

content. There are several types of stainless steel, and one of 

them is Austenitic steel. The second most common 

Austenitic steel is the 316 grade, also called marine-grade 

stainless, and is used primarily for its increased resistance to 

corrosion. 316 have a chemical composition of 16-18% 

Chrome, 10-14% Nickel, maximum of .08% Carbon, and 2-

3% Molybdenum. This composition makes it harder and has 

a higher rigidity than the other stainless steel. 

316 Stainless is used in cutting so it is the best 

option for use stainless steel 316 blade used in thresher 

machine. This blade has a uniquely designed tooth edge and 

large gullet capacity for improved chip-carrying tooth 

geometry, and ground teeth. It has between a 10-12% cobalt 

high-speed steel tooth tip that comes with a high quality, 3% 

chrome backing designed for a constant feed and pressure 

process. 

The M42 HP’s teeth are more course with heat and 

wear resistance, which allows for greater durability 

maintenance, longer blade life, and faster cutting ability 

compared with other blades. Compared to other bi-metal 

blades made with M-42 steel, the M-71 steel blade’s 

strength is increased. It maintains a positive cutting action 

and is ideal for production cutting of exotic and nickel-based 

alloys, high hardness steels like 316 stainless, and for other 

solids. 

Stainless steel 316 is harder than many other steel 

alloys. Stainless has a low carbon content, which requires 

taking extra precautions when cutting. A good quality blade 

will help to improve the chances of achieving a smooth and 

professional cut so that we are use stainless steel 316 

material. 

To overcome this problem we have come up with 

bit different blade where the hardness of the cold rolled 

strip, from which the blank is cut, is kept at 20-25 HRC. 

This quality gives the otherwise softer part some toughness 

against warp page. After all this the complete blade is oil 

tempered to give the cutting edges the toughness required to 

cut through the weed without breaking and lasting long. 

 
Fig. 6: Stainless steel 316 blade 

E. Hardness of the all three blade 

Material Hardness (HRC) 

EN 42 65 

Mild steel 71 

Stainless steel 316 76 

Table 1: Hardness of the all three blade 

III. RESULTS AND DISCUSSION 

A. Field Trial Observations 

The practical was taking place at different farm houses in 

Sohangarh (M.P.). The observation had been going for 5 

days, we attached blade which we changed Material. one 

pieces was of stainless steel 316 and one of mild steel which 

were made on lathe machine. As we attached the differences 

or results which we get, and by this result we can see the 

wear rate has reduced drastically and the life has improved 

four times.  
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B. Before Blade Process 

We used three type of Blade which are shown in figure 

cutting process  

1) The blade which manufacture by EN 42 material 

2) The blade in which we change the  material 

3) The blade in which we change material and 

manufacturing process And attach to a thresher in 

drum assembly 

 
(a) SS 316         (b) EN 42      (c) MS 

Fig. 7: Before blade process 

C. After Blade process 

After the 5 Days of blade process, we disassemble the blade 

and compare the blades before use and after use, we notify 

that the reversible blade has wear out fully both the tip has 

been wear out, and the blade we manufacture has not wear 

out even one full tip. One tip of that blade has wear up to 40 

% only. And the mild steel blade is wear out 90 %. So by 

this results it is clearly show that the material we changed 

has made a significance change in blade wear because crop 

weed partials flow smoothly without more effect on the 

blade profile. 

 
(a) SS 316                (b) EN 42           (c) MS 

Fig. 8: Wear of blades after use 

D. Weight Loss and Wear Rate Assessment 

The following results are obtained from the above 

experimental work. The table below shows weight loss of 

tool at various temperatures. Various parameters like feed 

rate, depth of cut, machining time was kept constant during 

the experiment. After Experimenting all three blades on 

attached thresher drum and working in same time then we 

disassemble all three blades and compare its geometric 

shape so we get the results that the blade which was made 

by stainless steel 316 has almost no change in structure as u 

can see in figure. Mild steel blade is almost fully wear out 

and the structure is changed see in figure. EN 42 material 

blade in some change in structure and their edges see in 

figure. And the difference of wear is minor. 

Sr. 

No. 

Material 

Name 

Weight 

Before 

use(gm) 

Weight 

After 

use(gm) 

Difference

(gm) 

1 

 

Stainless 

steel 316 

blade 

157 155 2 

2 
EN 42 

blade 

137 

 

132 

 
5 

3 
Mild steel 

blade 
138 125 13 

Table 2: Difference of wear rate assessment 

IV. CONCLUSION 

1) Thresher blade, cutting equipment has been developed 

and it is able to perform its function. It was constructed 

using Stainless steel 316 available materials. The 

material is such that it can be used to all type of crop 

weed condition.  

2) The life of Blade can be increased by four or more 

times by this method, so wear rate of metal can reduce. 
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