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ABSTRACT

AIN-BN ceramic composites were fabricated and their mechanical properties were investigated. The relative density of hot-pressed
composites decreased with increasing BN content, but over 99% could be obtained with 30 vol% BN in AIN. YAG was formed in
the composites and monolithic AIN as a second phase by the reaction between Y,0;, added as sintering aid, and Al,O;. As expected,
Vickers hardness and Young's modulus decreased with increasing BN content. The three-point flexural strength also showed similar
behavior decreasing from 500 MPa of monolith down to 250 MPa by the addition of 30 vol% BN. However, interestingly, the standard
deviation of the strength values decreased significantly as BN was added to AIN. As a result, the Weibull modulus of the AIN-30
vol% BN composite was 21.3, which was extremely high. Fractography and crack path studies revealed that BN platelets induced
grain puil-out and crack bridgirﬁ’in a bigger scale during crack propagation. Consequently, fracture toughness increased as more BN

m

was added, reaching 4.5 MPa at 40 vol% BN.
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Fig. 1. Effect of BN content on the relative density of
monolithic AIN and AIN-BN composites. Hot pressing
temperature was 1800°C for monolithic AIN and
composites containing up to 20 vol% BN and 1850°C
for specimens with higher BN content.
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Fig. 2. XRD patterns for AIN monolith and AIN-BN compo-
sites containing; (a) 0, (b) 10, (c) 20, (d) 30, and () 40

vol% BN.
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Fig. 3. Effect of BN content on the hardness and Young's
modulus of monolithic AIN and AIN-BN composites.

e = Ao BAEAKFig. 7 FR).

Fig. 39 BN9| H7}=e] & AIN-BN 3259 &
AATe Axe) HstE JepITE mle v e A
(Y,0; W4l 1.7 wt% B,057} ¥ BN &dAFE 9
50 GPa¥)9} A= 2 71x]i= BNo| H7l®e] wa} F 71
BE Aoz 7hsigon, B3 AxE AN w9
oF 11 GPa®llAl 30vol% BN AH7lol &l 3 GPaz® =LA
a3 i a= )

BN 7t W& 33 38 =9 ¥t Fig. 400 B
At ¥8 7T oA BN Hrtee] S7teE45 7HAshy,
AIN ©}9] oF 500 MPacll H]&] 30 vol% BNo| H7}€ A
He ofF 250 MPagA 50% AX AT ¥ e

oy

Azt o))

400

300

200

3pt. Flexural strength (MPa)

100

BN content (vol%)

Fig. 4. Effect of BN content on the three-point flexural strength
of monolithic AIN and AIN-BN composites.
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Fig. 5. Effect of BN content on the Weibull modulus (m) of
monolithic AIN and AIN-BN composites.

Fig. 6°] AIN ©m]8} AIN-BN &3] R0l d)s}te] =9
e 24Fe] HURe HAF 23F derhich $4
2N BARe) BNo| Gom wigsHe] Yt A
o BAlth ol 71h2AE Az o BN UAe) ol
@7ﬂﬂumhﬂﬁ@&ﬂuhhy-%@@a%z%1+
ERfl 7] wEoltty RE AN AZ shekwio] #
th e Be BNo| d7lE4E gude g 2 2

s .
28 20.8kY X1.S50K 28.0rm

ALE AR siehudakol] & HA w3

AR Eol(pullout) EF o] Wol H&EHAUY. Fig. 7
AIN ©7|¢} AIN-BN B389 67}% Fgl 4
He AW Aulst ¥ HAS AT E E%}O%
o] AL HET AHE L}E}LME} A

A Bole 1um W9 4z 3 YA dx
YAGH YAREA, 8 Au Fdole IS rAA
2 Ao HQITh AN @7 2 AIN-BN E3Ae =
Al M Fgo] Bo] 2= 1o, BNe| H7bd A
Heo| AL BN UAZ Q3] FEo] Aty & 2AYE 2
do] dojupH, whA Rtk & 2A U] FE7ka(crack
bridging) 4ol AUASS HAT 5 Ut ol A
&2 BN $&o] —7}%4— H& Z7ken, o]
2 9F8t AIN-BN Alolu} BN QA2 uwhel Ads%l7]
g 7ot gE7tnE 2 2AY0] F45E & Hele 4
Ay =77t 242 BAAY 22 v A £§
dutA o2 A7t o8] AZg BNA HAI|E
Ay BEdAs, deld AFdRe], WEE BNe| 7

=2

o 2 R ot

i

It &2

AV

71} Hhakol] el MRS ol @ oA A=A
o BAs| BN QAR Q@ 2dska B 93 o
Q9e Hs 21N & 9o

]
—_!_T .
Fig. 8ol IF¥ 3 ISHo 2 3 wald A#4E Ve
Aok F A wges £ I8 g2 A

3@ 20.08kV X1.S0K 88.@sm

Fig. 6. SEM micrographs of fracture surfaces of the (a) monolithic AIN, and AIN-BN composites containing (b) 10, (¢) 20, and (d) 30 vol%

BN.
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Fig. 7. SEM micrographs of crack paths, obtained by Vickers indentation, of the (a) monolithic AIN, and AIN-BN composites

containing (b) 10, (¢) 20, and (d) 30 vol% BN.
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Fig. 8. Fracture toughness determined by Indentation Fracture
(IF) and Indentation Strength (IS) methods for the
monolithic AIN and AIN-BN composites containg 10,
20, 30, and 40 vol% BN.
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