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Preparation of Flake-like AIN Powder by the In-situ Direct Nitridation Route

PANG Haoran, LI Kang, ZHAO Lei, WEI Zhilei, SHI Zhongqi

(State Key Laboratory for Mechanical Behavior of Materials, School of Materials Science and Engineering, Xi'an Jiaotong
University, Xi'an 710049, China)

Abstract. Flake-like AIN powder has broad application prospects as a filler for thermal interface materials (TIMs).
However, the difficulty of preparation technology and high cost limit its practical application. In this work, flake-like AIN
powder composed of equiaxed micro-particles was successfully prepared by in-situ direct nitridation in nitrogen atmosphere
using flake-like Al powder obtained by ball milling as the Al source. The effects of the ball milling process, nitriding
temperature and heating rate on the phase composition and microstructure of the products were studied. The results show
that the ball milling process can enhance the reaction activity and nitridation rate of Al powder. Increasing the nitriding
temperature can improve the nitriding rate of Al powder, but excessive nitriding temperature leads to the inability to
maintain the flake-like morphology of the raw material. In addition, increasing the heating rate results in an increase in the
particle size of equiaxed micron-particles. When the nitriding temperature is 640 ‘C and the heating rate is 5 ‘C/min, the
surface of the prepared flake-like AIN powder is compact and smooth, which is expected to be used as a two-dimensional
inorganic filler for TIMs.
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Fig.1 SEM images of Al powders before and after ball milling: (a) original spherical Al powder, (b) flake-like Al powder obtained
by ball milling
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Fig.4 XRD patterns of products and nitriding rate of flake-like Al powders at different nitridation temperatures: (a) XRD patterns of
products obtained at different nitriding temperatures, (b) nitriding rate of flake-like Al powders at different nitriding temperatures
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Fig.7 SEM diagrams of products obtained at different heating rates: (a) 2 ‘C/min, (b) 5 ‘C/min
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Fig.8 Schematic of the growth mechanism for flake-like AIN powder by in-situ direct nitridation
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