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Cromium Aluminium Nitride (CrAIN) coatings on injection mold and die are currently interested in
Thai metal die casting industries, because of high corrosive and wear resistances at high temperature
applications. Therefore, the objectives in this rescarch are to study the CrAIN thin film properties on
various surface treatments of three hot work tool steels, these are, KDA, DHA1, and K1.2344. Prior
to treatments, chemical compositions and microstructure of these steels were initially analyzed by
using atomic emission spectrometer and optical microscopy, respectively. During coating
procedures, all specimens were prepared identically through the end of hardening treatment
processes and subsequently divided into two groups for plasma nitriding and carbonitriding
intermediate layers. Top CrAlN layers were then coated on all specimens under identical conditions
by cathodic arc plasma deposition. The profilometer and micro-vicker hardness were used to
measure surface roughness and hardness of all specimen in all procedures. The optical microscopy
was still used to observe the microstructure of hardening specimens. X-ray diffraction technique
(XRD) was employed to identify the crystalline of the coating. The wear test was carried out by a
ball on disk tribometer, without lubricant (dry test). The film thickness, chemical compositions and
wear scar were investigated by using SEM/EDS. Results showed that the surface roughness and
hardness are evidently correlated to treatment processes, but rarely dependent on the types of hot
work tool steel. Surface hardness and wear resistance by plasma nitriding process are slightly harder
than plasma carbonitriding. Wear resistance of CrAIN coating combination with nitriding sub-layer
exhibited higher than CrAIN coating combination with carbonitriding sub-layer. CrAIN coating
combination with nitriding sub-layer on hardening KDA hot work tool steel showed slightly better

the highest hardness and wear resistance than other steels.





