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Abstract: Transparent ceramics have both the high light transmission properties like glasses and
unique physicochemical properties such as high melting points, high strength, high hardness and
good chemical stability like single crystal materials. The combination of outstanding structural and
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functional performances promises the ceramics can find the wide applications as optical windows in
extreme environments such as high temperature, severe impact and strong radiation conditions.
Besides, transparent ceramics can be functionalized by doping rare earth or transition metal ions and
the doped materials can be used in laser and fluorescent systems. Among the fast-growing ceramic
systems, transparent ceramics in the Mg-Al-O-N system, such as Al,O3;, MgO, AIN, MgAl,0,, AION
and MgAION, are drawn intense attentions by researchers. In this work, the structure, property,
preparation technology and application of these material are summarized, and the future research
prospects are also proposed in the work.
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Figure 1 The scattering sources inside transparent ceramics": (1. Grain boundary; 2. residual pores; 3. secondary
phase; 4. double refraction; 5. inclusions; 6. surface roughness)

1 Al,Os 1 %

ALO; il N R E I B, HFRN a-AlLOs0 X — G N T7 i B S H 0N a = 4754,
c=1275A, c/a=273, BLESHIRIHE BT AR TUTE BT =M 07 A B 2RI EHER S,
FITE 2 MR TR, TR 2/3 f)\EEAEE . a-ALO; MELRE LN 3.95 gom®, R
1% 2072°C HYE s o R BGRAEKITEH &R a-ALOs A FF “HE A7, BT HAEEZMGTE R
FESEA IR T NI IR S 2 Re, 2 B BN MBS & AR

BrRE st ALOs A2 B PR FUHE W A RMA & o 5 25— HUIE W B BERE Al (2 Hh 36 [
GE A ) Coble il 13 21102 &l ALO; ™, X — TAEFFJH 1 37 WP 2 70 JE WA A0 1) 22 3

M2 A TFITENEE LS ALO, ES

Figure 2 Transparent polycrystalline alumina ceramics for lighting [
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Figure 4 Alumina samples sintered at 400 MPa by SPS method:
(a) 1000°C; (b) 1050°C; (c) 1100°C; (d) 1150°C; (e) 1200°C
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Figure 5 Photographs of SPS processed ceramics being exited with 355 nm UV pulsed laser light™:
(a) undoped; (b) Tb:Al,0O4
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Figure 6 As-annealed translucent MgO ceramic pellet fabricated by hot- pressing in (a) Ar and (b) vacuum
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Figure 7 Photograph of MgO and MgO—CaO transparent nanoceramics by SPS method'*’!
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Figure 8 (a) The photograph of transparent pellet of Er’*:MgO ceramic and (b) its transmission spectrum!*”!
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Figure 10 (a) Photograph and (b) PL measurements of transparent AIN ceramic by SPS method!®"
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Figure 13 The yield strength and average grain size of MgAl,O, as function of pressure and temperature
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Figure 14 Phase diagram of MgO-Al,05system!””

B BB E R (B 13). A4k, F
F& 3 MgALO, I & ik MgO il Al,O5 [ & 15 44 H.
B 5 1 e Y (MgO-XALOs, x T &hik
6, W 14 FoR), A[E n B MRS A
SEVERE R AR B T — e B,

[FIS, X MgAlOy4 % WP % 1) Th RE AL gk
1T 7T RENHI, HIRETFZAmER. W
Fu % NP 45 4 MgALO, 57 1 e 2k e R gt
— iR m A T RE, SR SPS 4545 T Zn
B MgALO, EMME, FHAEREFME =g
RIHTIE T, BIIE RN Zn B ARAEREAN Bk
He 18 345 2043 , Boulesteix 25 APPSR H] SPS 4%
ZEWEAL T Nd 3528 MgAlL O, 3% BA Wi & (1 1) £ 1
JeikERe . WKL, RAAIIE RS e85

INIEBESE ) SPS R HAR AT ARG BAT B 15

B () T K okt MgALO, M, M %AE 808 nm WUR T AT LI ZLAMEIG K . Wiitzig 268 A\ *)
1 Wiglusz 25 NBO 20 BIFFFE T Eu®™ A Eu® $54% MgALO, % W M & 70 4540 (260 nm) 380K T %
MR SIS . T B4 7 (I Sm. Ho. Yb A1 Tb £5) B8 5 a4 bk A e 1) 4%

MZSCIERERIRIE. AL SRS T3

ZJL*

Z AN

JiTE, Sun % APUHESE T Mn B2 MgALO, i WM E )

HARESH & ANDGETERT, FFA Mn 878 MgALO, 5 R DG IEME BT 1l T i), 24t
FEHEFEDHITTT Co B2 MgAlLO, 32 I M B 1A il 2 AN G 1 RE S FLAT Il 40 A ] (A0 e 25 Y A

(b)

T

60

(311)
400
220 (400) (511)
“11) | #(222) (4212)L
0.03 at% Co:MgAl04
L |
0.06 at% Co:MgAl:0x
10 20 30 40 50
20/°

B 15 FRKE Co %4 MgALO, EH LM (a) ZUHR. (b) HaF (o) BAH R
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Table 1 The typical methods for AION powder synthesis

Reaction equation

Reaction temperature

ALO;(s) + AIN(s) — AION(s)

>1650°C

ALO(s) + C(s) + Na(g) — AION(s) + CO(g) > 1700°C
ALO(s) + Al(s) + Ny(g) > AION(s) + CO(g) > 1700°C
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Figure 21 AION transparent ceramics by pressureless sintering!''”
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Figure 22 AION transparent ceramics by pressureless sintering with powder synthesized by direct nitridation !'**
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Figure 24 Photograph and fluorescence spectra of Ce’":AION transparent ceramics!'**!
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Figure 25 High-quality MgAION powder and transparent ceramic with the powder!"**!
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Figure 26 Photograph and transmittance curve of transparent Eu:MgAION ceramic!"**
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Figure 27 Micro-morphology and spectroscopic properties of transparent Mn:MgAION ceramic!'*"!
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