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Executive Summary

Agricultural food processing industries is one of the most important industries of
Thailand, especial for pineapples, which have use cylinder knife’s shape in the process. The knives
which use in the processes have some problem about erosion of the edge. BETTER Co.Ltd.,
agricultural food processing machine manufacture, interest to slove this problem. BETTER have
discuss about this problem with researcher staff, which have conclude that, this problem can slove
by coating the knife with appropriate substance, CrN thin film, for modified surface properties to
protect of wear and chemical reaction of the knife surface.

From the discussion of researcher staffs and BETTER Co.Ltd.. We repurpose the
research project “Research and Development of Chromium Nitride Thin Films on Cutting Tools
For Agricultural Products Industry” to the Thailand Research Fund (TRF) for the main funding and
co-funding from BETTER Co.Ltd., contract number RDG4850024 of the research project for
18 months in 2,872,800 baths (from the TRF 2,147,800 baths and from the ESSOM 725,000
baths). The main objective of this research was to develop the deposition technique of CrN thin film
for coating on knife for extended the useage life.

The result of this research show that, the modified vacuu coater, the modified vacuum
coater can be deposited a metal thin film and CrN thin film on the substrate. The properties and
crystal structure of thin films were varying with the deposition conditions. The suitable condition
for deposited the CrN thin film was, base pressure equal to 3x10° mbar, partial pressure ration of
gas Ar and gas O, was 2.5:1.5, electrical power was 230 W, substrate temperature was 250 °C and
voltage bias was -100 V. As-deposited CrN thin film gave a black bright color. From XRD
technique we find 2 phase of CrN that were CrN(111) and CrN(200). The results of test sample at

the user factory found that the coated knife part have a good result.
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ABSTRACT

The main objective of this research was to develop the deposition technique of CrN thin
film for coating on knife for extended the useage life. The result show that, the modified vacuu
coater, the modified vacuum coater can be deposited a metal thin film and CrN thin film on the
substrate. The properties and crystal structure of thin films were varying with the deposition
conditions. The suitable condition for deposited the CrN thin film was, base pressure equal to 3x10
* mbar, partial pressure ration of gas Ar and gas O, was 2.5:1.5, electrical power was 230 W,
substrate temperature was 250 °C and voltage bias was -100 V. As-deposited CrN thin film gave a
black bright color. From XRD technique we find 2 phase of CrN that were CrN(111) and CrN(200).

The results of test sample at the user factory found that the coated knife part have a good result.
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