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Effect of Coarser Grains in Raw Powder on Inhomogeneous Structure in AIN Sintered Body
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The effect of coarser grains in AIN raw material on the inhomogeneous structure in AIN sintered body was
investigated. It was confirmed that the fine and homogeneous AIN raw material showed higher densification rate
at lower temperature, namely, a high sinterability. On the other hand, the addition of coarser grains to the fine
and homogenous raw material restricted densification to bring about lower density. As a result of measurement
of local porosity and pore size distribution, it was observed that large pores were unevenly distributed near
coarser grains. The reason why large pores were left near coarser grains seems to be that not only the coarser
grain disturbed shrinkage but also that oxygen, essential for densification of AIN, was insufficient near the

coarser grains.
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Fig. 1. Particle size distribution of the original and classified coarser grains.
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Fig. 2. SEM photographs of the coarser grains. (a) Original coarser
grains, (b) coarser grains A (0—10pum), (c) coarser grains B (10-20 um),
(d) coarser grains C (20—45 pum) and (e) coarser grains D (45-106 um).
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Fig. 3. Polarizing optical micrograph of the coarser grains D.
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Fig. 4. Relative density of AIN green bodies and AIN sintered bodies
fired at various temperatures for 2 h.
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Fig. 5. SEM photographs of fracture surface of AIN sintered bodies: (a)
1700°C-2h firing, without coarser grains (b) 1850°C-2h firing, without
coarser grains (c¢) 1700°C-2h firing, with 1 mass% coarser grains A, (d)
1850°C-2h firing, with 1 mass% coarser grains A, (e) 1700°C-2h firing,
with 1 mass% coarser grains D and (f) 1850°C-2h firing, with 1 mass%
coarser grains D.
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Fig. 6. Method of measuring local porosity in AIN sintered body.
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Fig. 7. Local porosity distribution in AIN sintered body. A Maximum, ¥ Minimum, @ Average
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(b

Fig. 8. Optical micrographs of the AIN sintered body with and without
coarser grains. (a) 1700°C-2h firing, without coarser grains, (b) 1850°C-
2h firing, without coarser grains, (c) 1700°C-2h firing, with 1 mass%
coarser grains D, (d) 1850°C-2h firing, with 1 mass% coarser grains D.
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Fig. 9. Pore size distribution in AIN sintered body: (a) 1700°C-2h
firing, without coarser grains, (b) 1850°C-2h firing, without coarser grains,
(c) 1700°C-2h firing, with 1 mass% coarser grains D and (d) 1850°C-2h
firing, with 1 mass% coarser grains D. The gross volume for measurement
of pore size distribution in each sample was 4.99x 10° um?.

1700°C B UF 1850°C THERK L 7o BEE AT O i L Ba S5 5 &
g . 1700°C TOBERRIZ I\ Tk, M AR T OWRINO 4 4
Zd b 2RISR AL D BE Sh A0, AR T4
WL 72 BEfE (R ClE, Z OIS W TR REL T Sk
FOMER I NI, £z, PERURE O EA & & QIR T 67
DFADPEEL TV AT RZI LN/, 22T, ThbHD
HEEZRNT, SHEEOKIIRmOBELTT-7-. B9
SAESAORMERE R AR, 1700°C BERIZ I\ VT, HK
B AN S ORI L 72 Bk R OTiE 4L, Ml 7e [fLa 8 &
ATWAZ EDRGA. KRR FZHRML ThEWEEICHE,
BEREWINCAFAE L T 72 SR OB 75 S L25 il THERL 5 &
LIk THAL Tz, SO &b, HARR RO BE
AT, BERIREZ LR SE 5 & THRE(L AL, FIFFC
SZALbEEH SN/ b D EEZ NS, THICRL T, HAR T
TRINBERS (AT, BB EOMETIT - T, MK SLOBE 2
KEFLOHEIPTHER S Nz

3.4 AIN BHEEROTRHERER A N =X L

—fIC, HARZBEMEOKRENRIIRET A Lm0

TWaY. Thid, AAFTIVEREOFEBICE SV TRET
FVE—% P S/ B HACZIARET B0 TH 5.
I, LR TR BERS ARG L 7o\ 720D, LR T B IC I O 9
AICRAL 2RI AEL, TS TR LU R
BlL7EbEZOND. APFETHE & L7z AINBER RIC B
WTh, TNOHIIHAKGILREO—~RTHLEE26NE. —
7, AINICBWTIHE, ALO; s ¥ B3R A A 1 = A LI
FLR L 72V F O & D A R BERSE TR A ) = AL b HE 2 Hh
%. FTixbb, AIN ORHEEREIC B\ TBEILIEFF Ik =
Ea Bored T E RSN TV BYIVT e d Wi B
W, AIN=Y,05; K& UF AIN=Y,03-CaO 5 Beft 2 8) 7 [ / %
R mAOME, KU, AIN OB FEEHIEIC X 5AIN KA
DOREEHEFEREOZAICIES T L 72 . ZOfsE, AIN O
T E cOWA, kbbb, AINK THOBEREOMNE &
BICHER ERL, SELL7o, BTFERcHAHEmT 52 &
A LPIC L. £, ERAE A OB T ER c D
Ak & BIRL, BEREBINC 60° LL T O &M EE ) Clig O 5
TSNS L 7o, (REERR ORI A
iy 7 LT ZEFHLNIC L. SHIZAINK T
NOWEF OB F 5 AINKL T LA & Ottt ek L 72720
ICEEAL P HETT L, AINBLT- O sl Lic k> CHORER AR
ORNEEME TR L7270 ThHbHEEZLNS. FIZ, AINBERE
IR T AEET S5 E1CB8V T, AINOBTERD
WE, RO, MR 7B 310 2 ]/ A i A O BIE %
o T&EIY, ZORER, AINITHIR T4 %R L 728412
1, ABRE L FEBICEREL SIS S & L1, AIN Of%T
EH e PME T L CTHEURIIN L T < A 28 &\ O BERREE Ol
TR AHT L, RO, KR T A RN 7 SRR O [ /9% A
T AR TR IO & O IEUO[E AR, AR
FATEE O [ P A R E TR MEA R L ok
FEAL AT EERPOAIC L7 T, B FEIRINOS
D AIN O ER ¢ & [ A m A OZALOME R % ff 4 T
E 2 bk, AR T2 AIN OBERE ISR AT K 7 BR 56 % @ F I il
LA HIGERL TW5 EE 2 BN, MK RO JRTH
AL O IMBHEOREIC LA LD TH 5 EHENESN 5.

AIN DBEFEIC I\ T, BERSBIFITH % Y205 13 AIN Ok
F# (=AL03) ERIEL, 4 v FUDATIVI %— bk EAERT
HTEND, FROBEOEHIIMRMOLEIICHND 52
LS. FEEREAIC OV TOXRIEFT 7B 7 > A L EE 1012
R O RRL TR N AIN BERE R ORERBURIL, X TOBE
AR IC I\ T YAG (AlsY30p) Tho 7z AR %7
LTS 7= AIN BERS AR1C 3500 C & MAEO 115 2 IR S h
7=. UL, DO#MRZRINL T 1700°C THER S 117z AIN
BEFRER T, AIN & YAG OIEHIC YAL (AlYO;) dAES
Nz, \IZ, BERIREORIN S & HI1I2 YAG 234 L, 1850°C
THER I N7 AIN BERERIC IV T YAM (AL Y409) DFFAE
LD LN TNHOBGE, KRR T & BHTR T O &
DEVTHITES. $74bb, HAMTEHREmIREA NS
7odh, B AREYS 0 ICHFETIBERIT ISV EEZLLN
%. L7ehio T, AIN OB ISR ] R A k57 25 M AR T
VEETRDIENCARE L TV A 72D, SE s HIR S b
WLEaxns. Fio, RFTRILEIH KR FIEIC W TR K%
IRL72DIE, T XD I KR F OEALIIHNC Ry 3 % 220
FORFFICBNTREL, EEHCRIAIT S L 510/ha< -
ol ThbHEEZLNS.



fif FH A

Journal of the Ceramic Society of Japan 112 [ 1] 2004 39

_—
o
e

Intensity ( a.u.)

O AN
A ALY O,

-0

4. FEO

AIN OBERE A ERES I AT 9B R O 28I >\ T
BT L 7oK, DIFO LS5 L L 72

(1) AR F IR OBURHIBEA LA <, S\ BERs %
ol AR SNz, ZhiSe LT, MRR T OB, B
FALZAEL, BERAEEOKRTZ L7269 &npnroic.

(2) RS ALR ORI S A RE OFE R, B e BEks ik
Td, MR FREFICIIRANMRIEL T AT AR ST
7. o, MRRAIC X HBEROMEFL, TOEHFICH VT
K&, HARK T2 5OMBEIIIEFIL The {7k Twb T

[

>,F,E>

(b) o o) O AIN
A ALY,0,

Intensity ( a.u.)
(@]

A A A

-ﬁgmt 5 A
I

I

—_
o

—

O

AIN
ALY,0,
AlYO,

AlSY;0), o

>OG0

Intensity ( a.u.)

20 40 60

Fig. 10. XRD profiles of AIN sintered bodies fired at various temper-
atures: (a) without coarser grains, (b) with 1 mass% coarser grains A, and
(c) with 1 mass% coarser grains D. XRD profiles in each figure indicate the
samples fired at 1850°C, 1800°C, 1750°C and 1700°C in descending order.
Soaking time is 2h.

DG o7z,

(3)

TGRIRE T~ & ML KL 30T 5 0D SR I 7 5 A L I 73 B 7

5720, MAKNFEHFICKILBERAT 530 bHE% iz, O
03 AN/ EXDLSIRING 5 0 IS R SR NP3 = S By

D
2)
3)
4)
5)
0)

7

8)
9)
10)
11)

12)

13)
14)

15)

References

Slack, G. A., J. Phys. Chem. Solids, Vol. 34, pp. 321-335
(1973).

Long, G. and Foster, L. M., J. Am. Ceram. Soc., Vol. 42,
pp- 53-59 (1959).

Taylor, K. M. and Lenie, C., J. Electorochem. Soc., Vol. 107,
pp- 308-314 (1960).

Komeya, K., Inoue, H. and Tsuge, A., J. Ceram. Soc. Japan,
Vol. 89, pp. 330-336 (1981).

Kuramoto, N. and Taniguchi, H., J. Mater. Sci. Lett., Vol. 3,
pp. 471471 (1984).

Chapell, J. S., Ring, T. A. and Birchall, J. D., J. Am. Ceram.
Soc., Vol. 56, pp. 461-466 (1973).

Cho, Y.-I., Okumiya, M., Naito, M., Rae, T., Waesche, R.,
Morrell, R., Ewusk, K. G., Hackley, V., Freiman, S. and
Uematsu, K., Ceramic Transaction, Vol. 133, pp. 71-76 (2002).
Abe, H., Hotta, T., Naito, M., Shinohara, N. and Uematsu, K.,
Am. Ceram. Soc. Bull., Vol. 81, pp. 31-34 (2002).

Kingery, W. D. and Francois, B., J. Am. Ceram. Soc., Vol. 48,
pp. 546-547 (1965).

German, R. M. and Churn, K. S., Metall. Trans. A, Vol. 15A,
pp. 747-754 (1984).

Shinozaki, K., Mizutani, N. and Sawada, Y., Ceramics Japan,
Vol. 25, pp. 1055-1059 (1990) [in Japanese].

Horiguchi, A., Kasori, M., Sumino, H. and Ueno, F., Proceed-
ings of Fall Meeting of The Ceramics Society Japan, 1996
(1996) pp. 195-195 [in Japanese].

Kasori, M., Sumino, H., Horiguchi, A. and Ueno, F., Ceramics
Transaction, Vol. 83, pp. 485-492 (1998).

Tatami, J., Hoshina, T., Hirata, T., Komeya, K., Meguro, T. and
Tsuge, A., Ceram. Trans., in press.

Hoshina, T., Tatami, J., Meguro, T., Komeya, K., Tsuge, A.,
Kuibira, A. and Nakata, H., Key Engineering Materials,
Vol. 247, pp. 87-90 (2003).



