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A Study on Microstructure and Mechanical properties of the pack carburized low

carbon steel used as an alternative material for agricultural knife blade
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ABSTRACT

This research is aimed to employ the pack carburization treatment to improve the microstructure
and mechanical properties of AlISI 1020 low carbon steel for being an alternative material for agricultural
knife blade. This research began with the investigation on the chemical compositions; microstructure and
hardness profile and then applied the pack carburization treatment to increase the microstructural and
mechanical performance of AISI 1020 low carbon steel. The carburizing environment was prepared by
using powdered charcoal mixed with tamarind catalysts. The specimens were held in the carburizing
environment at 850 °C for 30 minutes and 950 °C for 60 minutes, followed by quenching in water. The
results from this investigation showed that the carbon content in the material was essential for the
improved performance of agricultural tools. Time and Temperature both played significant roles in pack
carburizing process of AlSI 1020 steel. Pack carburization treatment with proper conditions of temperature
and time could enhance the performance of AISI 1020 low carbon steel, which can be used for agricultural

purposes.
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Figure 1 (a) Sketch of the prepared Specimen and (b) Position for hardness measurement (0.1 mm.)
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Table 1 Chemical composition

Specimens C Mn Si Ni Cr
Agricultural Knife Blade 0.31 1.01 0.21 0.04 0.07
AISI1020 0.08 0.51 0.20 0.06 0.08
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Figure 2 Hardness profile of the samples of agricultural knife blade and AISI 1020
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Figure 3 The microstructure investigation on the samples of agricultural knife blade and AISI 1020
a) edge side of knife b) middle regime of knife and c) AISI 1020: M (Martensite), C
(Cementite), F (Ferrite), and P (Pearlite)
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Figure 4 Hardness profile of the samples of AISI 1020 with treatment and without treatment
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Figure 5 Hardness profiles of the samples of AISI 1020 with treatment and agricultural Knife blade
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Figure 6 Microstructure of AISI 1020 after packed carburizing process and hardening process:

a) Zone A, b) Zone B, and c) Zone C : M ( Martensite ), C ( Cementite), and F ( Ferrite )
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