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ABSTRACT

The effect of h-BN content on microstructure, mechanical properties, and machinability of AIN-BN based machinable ceramics
were investigated. The relative density of sintered compact decreased with increasing h-BN content. The four-point flexural strength
also decreased from 238 MPa of monolith up to 182 MPa by the addition of 30 vol% h-BN. Both low Young's modulus and residual
tensile stress, formed by the thermal expansion coefficient difference between AIN and h-BN, might cause the strength drop in AIN-
BN composite. The crack deflection, and pull-out phenomena increased by the plate-like h-BN. However, the fracture toughness
decreased with h-BN content. The second phases, consisted of YAG and y-Al,O3, were formed by the reaction between Al,O; and
Y,05. During end-milling process, feed and thrust forces measured for AIN-(10~30) vol% BN composites decreased with increasing
h-BN particles, showing excellent machinability. Also, irrespective of h-BN content, relatively good surfaces with roughness less than
0.5 m (Ra) could be achieved within short lapping time.

Key words : Microstructure, Machinable ceramics, h-BN, AIN

1. M e

Aw =] ot AAAE W FIAEE 8L 9
0D ol @ AN Aghesel SgEokE Srjety] )

23 FFAINE izl $ete 7aARw M= FEAg8s} 2ol A2 Z1A7EEel Thssiobet gt
F4T Ao, e FA EFZATE 7t oy, & el eiek o] AfY s AR A

*Corresponding author : Won-Seung Cho
E-mail : wscho@inha.ac.kr
Tel : +82-32-860-7528 Fax : +82-32-874-3382

-874—

o] W A M) A A4AAR Aste] B3}
& Fdoz shgshe ol oYtk tololRE X4d
7 Astolnt AFell ofa NPAFY % ol A%
7bedel bssht Bk e REAZAE SA7 9

(¢}



AIN Algpejze] malzet 71A1H AJdo PXe h-BN #2710 9 875

54€ Zte AgdTolwol 8ol #aL

&o] gol €54 AR i FA 22 @
Aol SAYH TR 25 FIFERE HHHYS
t h-BNS 5338% AIN-BNA Azte SdA8s
WIEE ] h-BN Az} HrhHE et A AgAde] A
A Aol Z1AT ol W old AoE dHA 3
o) @9, 7129 AIN-BN 23|80 @3 A7E BN
A7bel whe 7AH 42 AV 24EE FE &
AFSIAEL, BN 7t wE 74 #gASH HBss
A 5E AAH 2 2AR d7Z5E BaE vt gt
webr, & dpdMe G2 Thtadel s A=

AIN-BNA| E3lAl 2] gt malzz 7143 AR
F&L v h-BN H7te) JFg AAHLE 2Abs)

o, £F8 NANFALE ZE AIN-BNA A E A
2lS Azdaat s

2. AE Yy

B A3 AIN-BNA MEtd] B8 E A 2317]
28 AINGEE : 99.15%, HFYE : 2.9 um, Tokuyama,
Japan)oll h-BN(EE : 99%, B Y= : 2.6 um, TDK, Japan)
< 747} 5~30vol% H7FsIRT 28T 2ZZAZ Y,0,
(&% : 99.9%, Shinetsu chemical, Japan)E 3 wt% 7}
a9tk 7t EFELS dFuY XTEY FY F, IE
2o oghe gulle} wmERrt AL SizN, ball(¢10 mm)S A}
gate] 2A7HEe 4 AT 2 ¥¥ F AN
7} h-BN=}e] H]ZEXHAINS] ©)2WE : 326 glem’, h-BN
o] o]2EE : 225 gem)E Q1§ BT ARAAAY F
8 #A4 S WK 5] Y8 EFELE hot plaed} wHHY]
2 Ao Abgsl 718 Az 2gd, AZREe
A1 100°C, 3A1%F AAF 7A&3t h-BNe| H7bgol zbz}
0~30vol%?l EFELS AzsATh AR BEL 16
mesh®] A A&t | mm o}5le] Z2H EES A
o 2Y 2T 1800°C, N, £917]9A 2A17-F<¢ 30
MPao] FHO T A7k 7ftAAe] s A7) (960 mm,
FA smm)E AZSATH AZS A HL thojolE=
2715 o] &t HAe F W A ¥ ARAWE
8 53 #Ae A 7749 3x4x36 mmE AR5 T

B, 2ZAe] JUEEE of27vu: HeE o1&
3 v gYes RuFS AU, S8 F
W Z EEED o|2Uxote] vlEA Asratglnt”
3R g o|BUL = AERET XA R4 U
E25E E3E 2 (rule of mixtureyE ©]-83to] ALHEIAA
T} 7} AlEe] ZEE KS L 15919 F3 2= Algury?
o wet A% EHY 4L 10mmT, 3 A H 7]

ol 1

AZE 30mmZE 3AoH, AP FFHA AL 3§
= £% 05 mm/minZ 35S 7isle AlgWe] g2E u)
7R A 35S sl 47 3 AEE A
o} A He AE vAZ FEAE AM-S 23,
937 1A (Kper e A 4™ (indentation fracture method; IF
)P ALgEih Ax 2 B3l A AL ¢
A4e] A sHEe 98 Nolith AlH] &4 A4 (Young's
modulus)e FAHE ARSI B2 @AAFE FIh

Zt AlEe] g, AIN tiER 2 i) h-BNO| % ¥
AL FEY AurEs h-BN $3YAee] ezt
& SEM(Jeol; JSM 5500008 ZAMsITh zF AlEe] 24
A 8 AGAE AAs7] A3t XRD(Philips, PW3719),
TEM(Philips, CM200) £41& 33}t HFH 0=, AIN-
BNA Algte 23 7o) 7IAZFEAS 2A] 6 &
2 A" 2 AgGrbE AlES FRsAnh AAAY AE
], feed W33} thrust WaFe] Fate S by AN typed]
154 3+ FEAZ 43t AT 2AETT
ArRBIG o, HAANF L oldd T (feed rate)’F 50 mm/
min, HAt Zlo](depth of cut)’} 0.1 mmZE IR E Jejell
Al AT (cutting speed)e] W3l wE F- e AA
¥ (feed force)a Y2 (thrust force)s =7 3ted A3+
nlzsgct 9 @8 7 AE@E £5 0 70mpm, FA
ZAF(Ip) : 40 A, on/off time : 20us, 7F¥3HE : 2.5kg,

7EEAIZE 20 minyE: FHE T, £H ALZE FPSIAT

q >

T

h-BN #7he] g%
g 24% A74E Fg. 1o U

gt Y EE h-BN @7teo] 25 volw kA= 3
AHor ZFasAou oF 95% olde] wE AYsE

E Jely o) h-BNe #7eko] 30 vol%Ql FRAINA] Al

L] L] T L)
100}------ [ P T Oy T T TY PR L PP R PR -
| ] | | ] (] l\.
3
2
‘@
c
8 9ot g
o
2
&
©
©
L i - 1
80 0 10 20 30

h-BN content (vol%)

Fig. 1. Effect of h-BN content on the relative density of AIN-
BN based ceramics.
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Fig. 2. Effect of h-BN content on the flexural strength and
Young's modulus of AIN-BN based ceramics.
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Fig. 3. Effect of h-BN content on the fracture toughness and
hardness of AIN-BN based ceramics.
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Fig. 4. Crack path in AIN-BN based machinable ceramics. The
gray phase in photograph (a) was identified as YAG.
Vickers indentation was introduced on surface vertical to
hot-pressing direction : (a) 0% h-BN and (b) 25% h-BN.
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Fig. 5. Cumulative frequency of deflection angle of crack
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machinable ceramics.

Fig. 6. Crack path in AIN-BN based machinable ceramics.
Vickers indentation was introduced on surfaces parallel
to hot-pressing direction : (a) 0% BN and (b) 25% BN.
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Fig. 8. XRD patterns for AIN monolith and AIN-BN based
machinable ceramics in surfaces vertical to hot-pressing
direction.
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Fig. 11. Effect of lapping time on the surface roughness of
AIN-BN machinable ceramics.
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