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Fig. 1 Flow chart of fabrication processes
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Fig.2 XRD patterns of BN/Al,O; composites
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Fig.3 TEM image of BN/ Al,O3 nanocomposite powders calcined at 1 500 ‘C(a) and
SEM image of polished surface from BN/ Al,03 ceramic composites( b)
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Fig. 4 Effects of h-BN content on fracture strength

and fracture toughness of BN/ Al,03 composites
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BN volume fraction/ % HV/GPa M achinability
10 12. 33 Bad
20 9. 88 Good
30 7.71 Best
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Fig. 5 Drilling rates as a function of
normal force for BN/ Al,O3

2.5 mm

&l 6 BN/ALO; & A FR FLIG 2 1 (a) K 3 1H I T (b)
Fig. 6 Holes drilled in BN/ Al,03 ceramic

composites using WC drill bits
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Fig. 7 SEM photo of surface of drilled

holes in BN/ Al,03 ceramic composites
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Fabrication of machinable BN/ Al,O; ceramic composites

LI Yong-li, QIAO Guamjun, JIN Zhrhao
(State Key Laboratory for M echanical Behavior of M aterials,
X1 an Jiaotong U niversity, Xi an 710049, China)

[ Abstract] BN/ Al,0; ceramic composites with fine BN dispersions ranging from volume fraction 10% to 30% were successfully
fabricated by hot-pressing the Al,03 nanocomposite pow ders with nano-sized BN coating, which was developed through a chemical
process using boric acid and urea as BN source. T he fracture strength is decreased to a small degree compared to the Al;03 monolithic
ceramics, while the fracture toughness is considerably improved. The composites with BN volume fractions over 20 % are found to be
easily drilled using WC drill bits without lubrication. SEM observations reveal that the holes are cleanly drilled with no evident crack-
ing or chipping. The surface roughness ( R) of drilled section is (6 % 0.5) Um. High mechanical properties and the ease of machin-
ing are attributed to the fine microstructure owing to inhibition of matrix Al,O3 grain growth by the finer A-BN dispersions and the
cleavage of fine h-BN dispersions with laminar structure and large aspect ratio.

[ Key words] composites; alumina; boron nitride; mechanical properties; machinability
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