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Abstract: Ternary layered carbide Cr; AlC is a typical MAX phase. This compound possesses a unique combination of
the merits of both metals and ceramics, such as good thermal conductivity, conductive, easy machinability, good corro-
sion and excellent oxidation resistance. Cr, AIC coatings were prepared on high speed steel substrate by DC magnetron
sputtering method combined with heat post—treatment in this study. The influence of gas flow rates and heat treatment-
temperature on the composition and phase in the coatings were also characterized with XRD and SEM. The results show
that; the gas flow rate and heat treatment temperature play key roles on the formation of Cr, AIC MAX phase. The forma-
tion of Cr, AIC phase is suppressed by the increment of CH, /Ar gas flow rates and the enhancement of annealing tempera-
ture. The as—deposited coatings mainly consist of Cr—C compound and amorphous, however, Cr, AIC phases can be ac-
quired after being annealed at 750 'C for coatings with different gas flow rate. The temperature range of Cr, AIC phase
formation can decrease with increasing CH, /Ar flow rate ratio. The nano-hardness and elastic modulus of coatings con-

tain Cr, AIC MAX phase are 10. 6-17. 6 GPa and 255. 3-323. 4 GPa.
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Table 1  Deposition parameters of the Cr—Al-C coatings

Parameters Values
Target power of Cr, Al/kW 1.3
Negative bias voltage/V —200

7/93, 14/86, 16/84,

Flow rate ratio of CH,/Ar
18/82, 20/80

Pressure/Pa 0.52

Deposition time/min 180
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Table 2 Chemical composition of Cr—Al-C coatings with
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Fig. 2 XRD patterns of the coatings with different gas flow rates and annealed temperatures
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