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Hard Nanocomposite Coatings: Thermal Stability, Oxidation Resistance
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Abstract: The paper reports the enhanced hardness of nanocomposite coatings, their thermal stability, pro-
tection of the substrate against oxidation at temperatures above 1 000 C, X-ray amorphous coatings thermally
stable above 1 000 C and new advanced hard nanocomposite coatings with enhanced toughness, which exhibit
low values of the effective Young's modulus (E* ) satisfying the condition H/E"* >>0. 1, high elastic recovery W.=>
60% , strongly improved tribological properties, and enhanced resistance to cracking. The trends of next devel-

opment of hard nanocomposite coatings are briefly outlined.
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Table 1 Parameters of the Al-Cu-0 coatings with different content of Cu and macrostress o

Film Cua/% H/GPa E* /GPa W./% H/E" ¢/GPa Cracks
a 0 7.3 100 49. 4 0.073 —0.40 Yes
b 2 10 111 57.5 0. 090 —2.23 Yes
c 3.3 14.5 130 66.6 0.112 —2.32 No
d 6.2 16.7 135 71.0 0.124 —2.24 No
e 9.7 18.5 143 74. 8 0.129 —2.20 No
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Table 2 Parameters of the nc—(y-Al(Cu)O,)/a-Al, O, coatings with different content of Cu and macrostress ¢

Film Py /Pa Cua/% h/nm H/GPa E*/GPa W,/ % H/E* H)/E*?/GPa 4/GPa Cracks
1 1.5 6.5 1 850 19. 4 170 70.0 0.114 0.252 —1.5 Yes
2 0.5 6.2 2 020 16.7 135 71.0 0.124 0. 256 —2.2 No
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