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Abstract: Using phenolic resin as binding a samples with sintered alumina (100wt%), fus

(School of Material Science and Engineering, U t@ of Science and Technology, Beijing 100083, Chir@

(100wt %) and sintered alumina (SOWlﬂ/% with fused corundum (50wt% ) were prepared, reSpse ely, then
d

the samples were sintered at 1 500°C a

O
acterized by XRD, SEM and 'D e results show that »-AION(AL; Oy N) and 12H p
samples sintered at 1 5002 %i -AlONC(CAIL; OsN) , 21R polytype(Al; O;N;) and 16N

600°C under flowing nitrogen, respectively. Sintered es were char-

>CAL O, N,) form in

in samples sintered at 1 6000 The content of AION increases remarkably in sampley)sintered at 1 600°C compared
with samples sintered at 1 500°C. At the same sintering temperature, AlO Ats in samples prepared with sin-
tered alumina (50wt%) mixed with fused corundum (50wt%), fuse um (100wt%) and sintered alumina

(100wt%) decrease inturn. The formation mechanism of AION was d the reaction model of alumina powder and

carbonis was presented. §
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Table 1 Proportion of raw material

Mass fraction/wt %
M1 M2 M3

Raw material Grain size/pm

Fused corundum 44 100 50
Sintered alumina 44 — 50 100
Resin PF5323 12 12 12

Note: M1, M2, M3 represent samples prepared with fused corun-
dum (100 wt%), sintered alumina (50 wt%) mixed with fused co-
rundum (50 wt%) and sintered alumina (100 wt%), respectively.
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Fig. 1 XRD patterns of three corundum samples sintered

at 1 500°C (a) and 1 600°C (b)
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and 1 600°C (b), respectively

Pasco #l Doremus U7 3R 18 S MG i 7F AL O,
5 C WIE R Amib it frh s HEZ . Col-

longues %" H B 7E NV Be 45 T8 il AION 1 3 &
SAE i R E LG A SO N, 4y
99.99% ., C fF7ERT .
2C(s)+0,(g)=2C0O(g) (5
AG’(J+mol ') =—228800—171. 54T
MO, 2EAEK CO, CO PR N 2X10°
MPa, XfRHY O, 4rH2y2h 10 *MPa, i N4
ALON 5 Wil = Uk 8] % 5 b X, 3 it i ©

-zzoo>%§<§%1fmfww O 5. O S TEARAER . v-AION 2%k
)

N, i Ji, #4558 12R Z ARk (1 500°C), 21H £ #
(1 600°C)Fl 16R ZAUA (1 600°C), SCHK ik
AL O P RYIE R B T 1 800°CH2 15200 | {H fy T4 i
Wefb 5 B C W6 AR OBk s, AR
1500°C J 1 600 CH AR A=, M@l ALO, 1Y
7-AlION %Eﬁﬁ%& AIN {9 Z Bk, y-AION

G O Bl AIKSOR AL WIE R . T RERY Al
/_:.L?S/fk’ft ) 20\ AIO\ Alz()z ﬂ] AlOz ’ Efﬁ'éﬂ@

“(Jemol ')=1271902—537. 08T
OALO,(s)+C(s) 2A10(g) +CO(g) @ 7
©

AG’(J+mol™')=1624041—524. 37

AL O; () +C()==A1 0, (g)+ (8)
AG’(Jemol ') =1113183-256:55T
AL O, (8) +CO(g)=—=2 @>§>+c<s> (9

AG"(J+mol ") = 95—314.87T

mﬁ%ﬁ%@ .-M. Lihrmann™", 0| a] &
iy Al E@b%EIEﬁETLﬁ CO 43 I B %
%%%Uﬂ a) I 8(b) s . FE A ] i BE i <
i 2O Gy B, OB AL O iy %
oﬁ%%cérmao % y-AION #7459 12H. 21R. 16H
ERUR, AT RN .
1 500°C BB i
2A1;0;N(s)+N, (g)+7C(s)

AlL;OsN, (s) +2A1,0(g) +7CO(g) 1o
1 600°C BE AT -
4A1;OsN(s) +3N,(g)+15C(s)
2A1;05N; (s) +3A1,0(g) +15CO(g) an
2A1;0sN(s) +2N, (g) +8C(s)
Al O3Ng (8) +AL O(g) +8CO(g) 12

TE 1 500°C B iR FE i, W K 41 32 im [A] A
FLEPRLR A AR AION, WE 7Ca) fras, 343 kIR
AION #6728 i Fotk AION, HP y-AION FF 1 %5 75



£ & HRIEIR

+ 3398 -
0 100% fused corundum (M1) N (g)
@ 1500°C N\
ol N __7-AION
-4 AlLO ) S Z
ol Jo— 0w
o l — ALO(2)
S AlO .\
< _1o0k
.;\'% AION polytype
12} {
Alzoz A102 @ 2 o
14 F § o (a) Prepared with 100wt% fused corundum
_16 } & 50% sintered alumina mixed with 50% fused corundum (M2)
’ N,(2)
) 2
_18 . . . n . pore
-6 -5 -4 -3 -2 -1 0 \\\ v /
‘ -
&(poo/P") " o
0 LS
(b) 1600C —
2F i
Pou o N CO(g)
4t ALO AN
-6 ALO(g)
— AlO
a2 8 (b) Prepared with 50wt% sintered alumina mixed with
%‘ 50wt% fused corundum
5
- 100% sintered alumina (M3)
N,(2)

-1

-2

3
12 /) 5
1500°C () Hl 1 600°C (b) He & s q&u\%m#w

AISE RS CO 1 ‘m‘@
Fig. 8 Equilibrium diagrams of essure of Al-containing

gaseous species and CO in three corundum samples

when sintered at 1 500°C (a) and 1 600°C (b)

& 8

12H Z2#814K, 1 500°CRIR G, 100 % Ha4E W B R A
PR B v-AION, S8 A4 WA 2D i y-ALON #; 48
F12H £ Rk,

\

£ - . [ - -
:' R I \[ \
h © ALO(g)

(c) Prepared w@ 00wt% sintered alumina
K9 3 Fh U RE P T 6 A 1% T8 BUAL
Fig. 9 Formati%@nanism of AION in three corundum samples
@ﬂﬂi AR RALRER, AHT N, i
S@@:iﬁiﬂﬁﬂ% AION H#i.,
oi% (3) (e itk s P A [ 3 38 b T 6 5 245 W1

O . N .
RIFFE R AION ma@ﬁ;ﬁimﬁu/ﬁ%ﬁ@ﬁniﬁm AION A 25 S 9 1 AT AT 2

B . Ges T )T R 1 3 C 2. By
2 W R AL O, 2R C 77 20 5 AL AR
BRI, TR SRR AION, 4 7k i
ALON 5 Wil £ JBOREL [a] J2 B DX, ¥ 23 v-ALON #id
JEI 55 A8 W AION Z2 R4,

% %
(1w Ny URE DRI 25 G500, ik
W T 5 e 45 W1 T 40 0 3 2 S IR AL iy C &
A AR BAR A A A R R T A T A R Y B
(AIOND,

3

AION A,

5%k

D1 FRE. RIERAMRIM]. JEat: % TR 1999
70-75.

JI Lianxiang. Corundum refractories| M]. Beijing: Metallur-
gical Industry Press, 1999: 70-75 (in Chinese).

R, WR, F5rE. ALOs-C My kMR M RERT 5T [T ],
A3k A BT, 2000, 19(2): 111-114.

SONG Xiwen, ZHANG Jun, GUO Guibao, et al. Study on

2]

the properties of Al;O3;-C materials[ J]. Journal of Baotou

University of Iron and Steel Technology, 2000, 19(2): 111-



SEER, S5 mpil N BT RARSS A NI E BB B AR 4R L

* 3399 -

[4]

(10]

[11]

[12]

114 (in Chinese).
MCCAULEY J W, PATEL P, CHEN M, et al. AION: A
brief history of its emergence and evolution[ J]. Journal of the
European Ceramic Society, 2009, 29(2) . 223-236.

CORBIN N D. Aluminum oxynitride spinel: A review[]].
Journal of the European Ceramic Society, 1989, 5(3): 143-
154.

WILLEMS H X, HENDRIX M R M, METSELAAR R, et
al. Thermodynamics of AION I. Stability at lower tempera-
tures[J]. Journal of the European ceramic society, 1992,
(4): 327-337.
ZHANG N, LIANG B, WANG X Y, et al. The press\Zelgss

sintering and mechanical properties of AION il @9[]]

Materials Science and Engineering: A, 20115; 9): 6259~

6262. @
$tudy on the reductive

YAMAGUCHI G, YANAGID
»O; instead of the previ-

spinel—A new spinel form
ous one Al;0, [J]%

e Chemical Society of Japan,

1959, 32(11): 1

MCCAULEY ] %C()RBIN N D. High temperature reac-

tions and (ﬁ ructures in the Al,O3-AIN system[ M]//
€ \ Netherlands:

Nitrogen Ceramics. Springer,

LIU X J, CHEN F, ZHANG F, et al.

Hard transpar@O
AION ceramic for visible/IR windows[ J]. Internation

nal of Refractory Metals and Hard Materials, 38-

%ti of sinterable

RAFANIELLO W, CUTLER I B. Pre%a
q‘;} ©rmal nitridation of
e Mimerican Ceramic Socie-

YUAN X, LIU X, ZHANG F, et al. Synthesis of y-AION

cubic aluminum oxynitride by t

aluminum oxide[ J]. Journa

powders by a combinational method of carbothermal reduction
and solid-state reaction[ J]. Journal of the American Ceramic
Society, 2010, 93(1). 22-24.

JIN X, GAO L, SUN ], et al. Highly transparent AION

A

[13]

[14]

[16]

(17]

[18]

[20]

L21]

pressurelessly sintered from powder synthesized by a novel
carbothermal nitridation method[J]. Journal of the American
Ceramic Society, 2012, 95(9): 2801-2807.

COLLONGU. R, COLIN F, THERY J. Reduction and nit-
ridation reactions in alumina-based ceramics[J]. Bulletin de la
Societe Francaise de Ceramique, 1967, 77: 51.

DAIMU M. Properties of monolithic refractories used sin-

tered alumina and fused alumina[ J]. Refractory, 2016, 68

o E

QIN Haixia, LI Yong, JJANG Peng, et al. In-situ synthesis
of AION reinforcing phases in resin bonded Al;O3; composite
materials[ J]. Journal of Alloys and Compounds, 2017, 711;
1-7.

MCCAULEY ] W, CORBIN N D. Phase relations and reac-

tion sintering of transparent cubic aluminum oxynitride spinel
(ALON) [J]. Journal-of the American Ceramic Society,
1979, 62(9-10) :

4@/1 :
JREMUS B H. Carbothermic reduction of

7" Thermochemistry. No. 82CRDI111 [ R].

623.
LEFORT P,

BILLY M. Mechanism of ormation

Q m a flowing N,

atmosphere[ J]. Journal of the Amefisa
1993, 76(9): 2295-2299.

BALOMENOS E, PANI OASPALIARIS 1. Theoreti-
cal investigation of the
€dyption of aluminal ] ]. World of Metallur-

gyErzmetnl, 64(6): 312-320.

LIHR M. Thermodynamics of the Al; O3-Al, C; sys-

Ceramic Society,

through the carbothermal reduction oi

ization phenomena occurring in

the carbothermi

tys 2008, 28(3): 649-656.

@p quilibrium vapor pressures and activation energies
% olatilization[ J]. Journal of the European Ceramic Socie-
O
[0)



