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ABSTRACT

The mechanical properties of sntered AN with the addition of alurmina were investigated. The flexural
strength of the AIN dispersed ALON specimens was higher than that of ALON, and fracture toughness showed
smilar tendency. The high-temperature flexural sirength of specimens which 50 and 643 mol% alumina was
added 1o AIN was constant up to 1000T with about 290 and 420 MPa, respectively, but abruptly decreased
at 12007, In the specimens which contgined 5 and 30 mol% alummna, the llexural strength increased to aboul

14% al 1000%, and did not decrease at 1200°C, compared 10 al room temperature.
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2wt 5 2 AIN(F-grade, Tokuyama Soda )<l AlO,
(AES 11-C, Sumitomo ChemicalsA}A)2 z}zh 5, 14, 30,
50 % 64,3 mol% 22)1 AIN $ebs 7)5F02 Y0, §F
o] 1wt%7t =52 Y(NOs)-5Hx0(99.9%, Aldrich Che-
micalsAHA) S A7FE 6747 244G Aaslgdch 24
AN ALO2| AL 2 06 F 21 pumgd e,
ol £ WiEHH-2Z 829 4lm¥geget 4 ZHES
HalAz DARVAN-C(R.T. Vanderbili#}), A=
PVB(Aldrich ChemicalsA}A}S A}8-8lo], ethyl alcohol
wl eba} Zab ghd SejedAgrld Pl 48415
ball mill & ¥, Eid dsPUd Azagich dzd
Eate 50 mesh® FPa}ele] A7 10mm HHE 4]
A} 30x50mm Ak AHL® gteel died)A] 70
MPat.® 2&7lekgt % 200MPa®) 4}3e=z WitA
Fatelegr). 43" 2|22 box furnacesl A 500, 24]
7b gealeed, TElz 242 1200CARE 2 FE
A7=E, 7 ol 2xeAe 17ste] sk w4
7|2 GPSE(FPW 100/150-2200-100-LA, KCE Special
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A Ade) s el27)Hdn 2 E o] &
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mong grit 325, 600 2 100022 «Jvlgt F, £ 4mm
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2|3 crosshead speed (0.5 mm/min®} ZFLRE FhE
= W7 Model 5025, InstronAHANE o] 8] 3
el 2213 E 4 mm, T4 3mme] AHE-& 5iC jigel
s, 5% 70/mineE AAe] SALET £
L5le] 3087 f7)E ¥, span 30mms} crosshead
speed 0.5 mm/mind ZHeg aeHe) 37 U7}t
=5 ZAsdch
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Fig. 1. Sintered density of AIN-AlL{Q: specimens with
various contents of AIN as a function of firing
temperature.
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Fig. 2. X-ray diffraction patterns of AIN-AlLO; speci-
mens sintered at 1750T for 2 hrs with various
of AIN contents.
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Fig. 3. X-ray diffraction patterns of AIN-ALO; speci-
mens sintered at 1900C for 2 hrs with various
of AIN contents,
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Fig. 4. Flexural strength ol AIN-ALO; specimens with
various contents of AIN as a function of sinte-
ring temperature.
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Fig. 5. Fracture surface of AIN- Aleq specimens sinlered at EdCh lemperature

() 35.7 mol% AIN, sintered 1850C for 2 hrs, (b) 50 mol% AIN, sintered 18507 for 2

hrs. {¢) 70 mol%

AIN, sintered 1850%C for 2 hrs, and (d) 95 mol% AIN, 1750C for 2 hrs
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Fig. 6. Fracture toughness of AIN-ALO; specimens

with varicus conlenls of AIN as a
sintering lemperature,

function of

i

A2l 7iAE 23

A pEnd ¥
A2 1850109
MPa, 335 MPa)& #]ud

ek 385

#AETh Bmol% dFehlel =] 17 0‘1C°1|f~1
A AHe] 2lxe A FoluE Swt% W rkele] 18007T,
Ak Aghe] dnRoe o
2 CaDEE FHrhsledl 4xdel Als®e] gh285~310
MPa)sl= wlabydnh

g 5= dFvul= 5 30 50 2 64.3 mol% & 7)ste]
FAlE Fefl A Hole zkmgrs Al 2]
. arBuu)l 4.3 mol% & 7)=

g1 Yabzh e gAsen,
gz F2 99 ¥aE velgdok 30 2 50 mol%
dFrlvd L@ AlHe) wl4qzs ALON 79«

ke

vieldl

g

Fig. 7. Crack profiles induced Vickers indentalion cracks for AIN-ALQ, specimens sintered at each temperalure.
(a) 307 mol% AIN, sintered 18307 for 2 hrs, () 50 mol% AN, 1900C tor 2 hrs, (o) 70 mal% AIN.

1650C for 2 bhrs, and (d) 95 mol% AIN,
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Fig- 8. Temperature dependence of flexural strength
for AIN-ALO, specimens sintered at each tem-
perature, 2 hrs with variation of AIN contents.
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Fig. 9. Fracture surfaces for specimen added to 35.7%
AIN sintered at 1700T, £ hrs with measuring
temperalures.

(a) 25%, (b) 1000%, and {c) 1200T
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Fig. 10, Fracture surfaces for specimen added to 50%
AIN sintered at 1800, 2 hrs with measuring

temperatures.
{a) 25T, (b 1000, and (c) 1200TC
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Fig. 11. Fracture surfaces for specimen added to 70%
AIN sintered at 1800%, 2 hrs with measuring
temperatures.
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Fig. 12. Fracture surfaces for specimen added to 95%
AIN simlered at 18507, 2 hrs with measuring

temperatures.
(a) 25C. (b} 1000T, and {¢) 1200T
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