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The study and improvement of mechanical properties of the top three popular 

agricultural equipment in Ubon Ratchathani province: case study; Sickle 

By Mr. Thanawat Mangmul 

Miss. Ariyaporn Kobua 

ABSTRACT 

This project aims to study and improve the mechanical properties of 

agricultural equipment in case study of sickle. The questionnaire was used for survey 

of popularity for using in Ubon Ratchathani province. The top three most popular 

brands of sickle were investigated as following; chemical composition analysis by 

using energy dispersive spectrometer microstructures with an optical microscope and 

hardness by using Rockwell hardness tester. Erosion test was investigated by rotating 

in the water mixed with sand. Corrosion test was examined by dipping in sulfuric acid 

(H2SO4) at pH4. From the survey, the top three most popular brands were as 

following; Chum = 54%, Supachai = 25% and Phun B.J. = 10% respectively. Chum 

has the lowest hardness, but has been the most popular, so was chosen to improve 

mechanical properties by using heat treatment (HT) process as following; was taken 

hardening at 860 C°  for 30 minutes and quenched with the oil, then was taken 

tempering at 425 C°  for 30 minutes and laid in the air. Hardness, erosion and 

corrosion resistance was also investigated after heat treated. All brands were medium 

carbon steel. Microstructure at the sickle sharp was martensite, and at the above 

sharp was pearlite and ferrite. The hardness were 73.2HRAsupacha, > 68.6HRAChum-HT 

67.6HRA — Phan B.J. > 65.8HRAchum  respectively. The results of Chum brand after heat 

treated were as following; microstructures were all martensite and were fine grain up. 

The weight loss from corrosion test decreased from 0.0073% to 0.0043% of original 

weight. But the weight loss from erosion test increased from 0.0315% to 0.0466% of 

original weight. The results indicated that Chum brand after heat treated, hardness 

and corrosion resistance were improved, which reduced the damage that occurs in 

sickle with the increased only slightly cost. 
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