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Table 1 Typical properties of AION optical ceramic!*!
Property Quantitative value Property Quantitative value
Grain Size 150 pm ~ 250 pm Transmission Limits 0.2 um ~ 0.6 um

Lattice Constant
Density

Melting Point

Shear Modulus
Dielectric Properties

7.956 A ~7.936 A

3.696 g/em® ~ 3.691 g/em’

2150°C
130.3 GPa
9.18

Poisson’s Ration
Young’s Modulus
Hardness

Flexure Strength

Fracture Toughness

0.26
323.4 GPa
1800 kg/mm” + 100 kg/mm”
300 MPa ~ 700 MPa
2.0 MPa-m'"*~ 2.4 MPa-m"?
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Figure 1 Examples of AION optical components produced by Surmet
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Figure 2 Phase equilibrium diagram for the pseudo-binary A-Os—AIN
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Table 2 Chemical reactions for the synthesis oxynitride phase
Methods Chemical reaction Synthesis
temperature

(a) Solid state reaction Al O;(s) + AIN(s) — AION(s) >1923K
AL Os(s) + C(s) + N, — AION(s) + CO >1973K

(b) Carbonization method for Al,O4 AlOs(s) + Al(l) + N, — AION(s) >1773K
A1203(S) + NH3 + H2 — AION(S) + HZO >1923K

(c) Self-propagating synthesis Al(1) + air — AION(s) >1773K
(d) Chemical vapour deposition AION(s) + CO(g) + Ny(g) + HCI(g) = 13K
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- . Figure 3 The first translucent AION disc
McCauley a8 NPERH I Ripe st bl 4t T produced by McCauley and Corbin
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Figure 4 (a) Photograph and (b) in-line transmission spectra of Mgo27Al25s03.73No27 transparent ceramic with 2
mm thickness. The figure is 10 m behind the ceramic, whereas the camera is placed 0.2 m ahead.
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Figure 5 A photograph of AION:Ce3" disks with 2
mm thickness prepared by pressureless sintering
in nitrogen at 1900°C for 20 h.

7 mm

Chen 25 A\*') ALO;.AIN.Y,0; LA J% CeO,
NIEEHESE T B W] AION SRR, B2k
I AR 80%. il % L ZIMFE N ¥ ALOs. AIN,
Y103 BA K CeO, MMARTR A EREE 3 h, TGS
WEES L, 7Ef sk 1780°C k% 2 h 153
AION:Ce®" ¥k, £ 200 MPa 245 5 R,
7E 1900°C ZUAUR a4t 20 he Bl 5 B i



H

2 H (AR AME) Advanced Ceramics, 2017, 38 (2): 85-95 - 89 -

KAFBI M5 5] AION:Ce™" 3% W i & FE i -

2.2 IR R R T ZH)% AION # K X AION [FE&

Tk HOE R B E AR T & 1 AION B RLEE /N, BRIy, AifEm . ARSI A, &S
Tk A A28, Hee s R AR S ] ALOs A C HIELH, SECHIE AION A4l, M BEARFRHE
Segim it R,
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Figure 6 (a) Optical images and (b) in-line transmittance of the transparent AION sintered at 1920°C and 1950°C
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Figure 7 Photograph of AION transparent ceramic with about 2 mm thickness: (a) the sample was placed on the
paper directly; (b) the statue is about 20 m behind the ceramic; (¢) the in-line transmission spectra
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Progress and Prospect of Transparent AION Ceramics
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Abstract: Aluminum oxynitride (AION) transparent ceramics possess the characteristics of high
strength, high hardness, good corrosion resistance, excellent thermal shock resistance etc.
Furthermore, AION is optically transparent (= 80%) over the region from violet to near-infrared
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wavelength. Combined with good mechanical properties, AION can be applied in various military
and civilian fields. Based on the crystal structure, phase diagram, and research status at home and
abroad of AION transparent ceramics, the corresponding research progress of powder synthesis route,
preparation and application of AION ceramics are introduced in this paper. In addition, the present
technical difficulty is proposed, and the R & D direction is prospected.

Key words: Aluminum oxynitride (ALON); Transparent ceramics; Transmittance
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