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Structure and Mechanical Properties of TiN/TiBN Nanocomposite Coatings

Deposited by Multi—arc Plasma Deposition
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(1. Printing and Packaging Department, Wuhan University, Wuhan 430072; 2. State Key Laboratory of Ad-
vanced Welding and Joining, Harbin Institute of Technology, Harbin 150001)

Abstract: In order to meet the requirement of high speeding cutting machining of composite materials, TiN/
TiBN composite coatings were synthesized on the substrates through cathodic multi—arc plasma deposition sys-
tem with Ti and pure TiB, targets. The structure, composition and surface morphology of the coating were
analyzed by X —ray diffraction (XRD), X - ray photoelectron spectroscopy, scanning electron microscope
(SEM) and atomic force microscope (AFM). The microhardness tester, scratch tester and ball-on—-disk fric-
tion tester were applied to research the relationships between bilayer period and mechanical properties. The re-
sults indicate that the dominated components in TiN/TiBN are crystal TiN, amorphous BN and TiB, , and the
scale of bilayer thicknesses is from 5.5 nm to 21 nm. The microhardness increases with decreasing bilayer pe-
riod, and the highest microhardness reaches 29 GPa. The highest adhensive force is 88 N and all coatings per-
form perfect adhensive force. Therefore, the bilayer period shows significant influence on mechanical properties.
The friction coefficient and surface roughness display the same variation trend. The highest fiction coefficient is only
0. 31. The production of self—lubrication BN phase is the main reason for the low fiction coefficient value. The smal-

ler the bilayer thickness is, the more the interfaces contribute to improve the mechanical properties.
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Table 1 Deposition parameters of the TiN/TiBN nanocomposite coatings
p Temperature/ Pressure/ Negative Bias/ Current of Ti Current of TiB, Time/
rocess

C Pa A\ target/ A target/A min

Glow(Ar) 300 2.00 —800 0 0 30
Bombard(Ti*") 300 0.01 —800 70 0 10

Transition Layer 300 2.00 —200 70 0 5
Coatings 300 0. 50 — 200 70 70 40
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Fig. 1 Surface morphologies of the TiN/TiBN nanocomposite coatings prepared under different rotation speed
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Fig. 2 Cross section morphologies of the TiN/TiBN nanocomposite coatings prepared under different rotation speed
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Fig. 3 XRD spectra of the TiN/TiBN nanocomposite

coatings prepared under different rotation speed
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Fig. 4  XPS spectra of the TiN/TiBN nanocomposite

coatings prepared under different rotation speed
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Fig. 6 Adhensive force of the TiN/TiBN nanocomposite
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