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Structure and Properties of ZrAlIYN Coating Deposited by Magnetron Sputtering
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Abstract: The ZrAIYN and ZrAIN coatings were deposited on YG8 cemented carbide substrate by magnetron
sputtering. The X-ray diffraction technique(XRD), scanning electron microscopy(SEM), and atomic force mi-
croscopy(AFM) were used to explore the effect of Y addition on the microstructure, cross-sectional morpholo-
gies and surface morphologies of ZrAIN coating. Meanwhile, the thermal stability and oxidation resistance of
ZrAIYN and ZrAIN coatings to high temperature had also been studied. Additionally, the mechanical proper-
ties of ZrAIYN and ZrAIN coatings were measured by nanoindentation technique. The results show that the
microstructure of ZrAIN coating is apparently affects by Y element addition. The preferred orientation of ZrA-
IYN coating is changed to (200), while the ZrAIN coating is (111) and (200) jointly predominant. Both ZrA-
IYN and ZrAIN coatings are exhibited non—columnar structure; the surface roughness of ZrAlIYN is smaller
than that of ZrAIN coating. Compared with ZrAIN coating, the thermal stability and oxidation resistance of
ZrAlYN coating to high temperature is dramatically enhanced, and the hardness slightly increases, while the e-
lastic modulus decreases for Y element. Thus, the H* /E? of ZrAIYN coating increases and is greater than that
of ZrAIN coating., which indicate better plastic deformation resistance of ZrAlIYN coating than ZrAIN coating.
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Table 1 Typical parameters of the depositing process

Parameters Values
Working pressure/Pa 0. 35
Flow ratio/ (N, * Ar) 1:5
Substrate bias voltage/V -40
Substrate temperature/ C 450
Deposition time/min 240
Zr target power/kW 3.2
Al target power/kW 3.2
Y target power/kW 0.8
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Table 2 Composition and thickness of ZrAIN and ZrAIYN

coatings
Composition/a %
Coating Thickness/pm
Zr Al Y N
ZrAIN  19.10 27.91 52.99 2.6
ZrAIYN 19.73 20.99 5.12 54.16 3.5
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Fig. 1 XRD patterns of ZrAIN and ZrAIYN coatings
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Fig. 2 Cross section morphologies of ZrAIN and ZrAlIYN coatings
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Fig. 3 AFM surface morphologies of ZrAIN and ZrAlYN coatings
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Fig. 4 XRD patterns of ZrAIN and ZrAlYN coatings after

isothermal oxidation at 1 000 ‘C for 2 h in air atmosphere
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Fig. 5 Cross section morphologies of ZrAIN and ZrAlYN
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air atmosphere
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Table 3 Hardness, E-modulus and H*/E? of ZrAIN and
ZrAlYN coatings

Coating  Hardness/GPa E-modulus/GPa H®/E*
ZrAIN 26. 4 424.3 0.10
ZrAlYN 27.1 360.7 0.15
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