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Fabrication and Property of AIN-BN Composites by Hot Isostatic Pressing

PENG Xu, ZHU De-Gui, LI Yang-Xu, ZHOU Jia-Min, LV Zhen, GUO Peng-Chao

(Key Laboratory of Advanced Technology of Materials, Ministry of Education, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: AIN-BN composites were fabricated by hot isostatic pressing (HIP) without sintering aid, using alumi-
num nitride (AIN) and boron nitride (BN) powders as raw materials. The effects of HIP temperature and pressure on
microstructure and properties of composites with two different raw material ratios (molar ratio) were investigated.
The results show that increasing amount of BN has little impact on densification, but decreases the hardness and
thermal conductivity while increases the volume resistivity. The higher the density of the composite is, the higher

thermal conductivity, volume resistivity and hardness are. The thermal conductivity and volume resistivity values

conform the formula: Acom= A4+ F)A-P) 4 —4) . AIN-BN composites with the ratio of na:npy = 75:25
A -1+ F)1-®)(4, - 4)
were prepared at 1600 C, 90 MPa and a dwell time of 3 h by HIP, achieving density of 98.03%, thermal conductiv-

ity of 77.29 W/(m'K) and a volume resistivity of 1.35 x 10" Q-cm.

Key words: AIN-BN composite ceramics; HIP; thermal conductivity; volume resistivity
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Fig. 1 XRD patterns of AIN-BN composite ceramics
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Table1 Relative density and hardness of AIN-BN composite ceramics prepared by different HIP processes
NAIN-IIBN Sample number Temperature/C Pressure/MPa Relative density/% Vickers hardness/GPa

75:25 1# 1550 80 95.01+0.05 2.89+0.08

24 1550 120 96.21+0.03 3.15+0.13

3# 1600 90 98.03+0.05 3.69+0.09

50:50 4# 1550 80 95.46+0.03 1.13+0.15

S# 1550 120 96.70+0.06 1.65+0.12

6# 1600 90 97.98+0.08 1.84+0.10
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Fig. 2 SEM images of AIN (a) and BN powders (b)
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Fig. 3 SEM morphologies and EDS patterns of AIN-BN composites
(a) 2#; (b) 5#; (c) 3#; (d) 6#; (¢) 3HEDS; (f) 6#EDS
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Table 2 Thermal conductivit)./ and volgme resistivity of MG RE, Y7, Tajika %[17]&%%%’ HEL 4y
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