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Fig. 1 Optical transmittance of Nd:YAG ce- 3.1 BT ELS
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Fig. 2 /FEG-ESEM photographs of surfaces (a)—(e) and fracture surface (f) of Nd:YAG

transparent ceramics
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Table 1 Microstructure parameters and optical transmittance of Nd:YAG

transparent ceramics

Sample Aa/% Lp/pm™! T/% Sy /pm ™! Syp/pm~! A/pm Dsg/pm
(a) 0.9848 0.4686 46.73 0.9373 0.9517 0.16457 6.3043
(b) 0.9696 0.4452 48.97 0.8904 0.9183 0.1365 6.5340
(c) 0.9777 0.3576 49.67 0.7151 0.7314 0.1247 8.2034
(d) 0.9838 0.3365 51.42 0.6730 0.6841 0.0964 8.7707
(e) 0.9868 0.3005 52.68 0.6011 0.6091 0.0874 9.8500
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Fig. 3 Relationship between the Dsg of grains
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Stereology Study of the Neodymium Doped Yttrium Aluminum Garnet
(Nd:YAG) Transparent Ceramics

ZHANG Hua-Shan', SU Chun-Hui', HAN Hui?, SONG Qiong'; ZHANG Hong-Bo'

(1. School of Materials and Chemical Engineering, Changchun University of Science and Technology,
Changchun 130022, China; 2. Chinese North Vehicle Research Institute, Beijing 100072, China)

Abstract: The neodymium doped yttrium aluminum garnet (Nd:YAG) powders were synthe-
sized by the low temperature combustion and the transparent ceramic disks with 9mm in diameter
and 1mm in thickness were prepared by the vacuum sintering.at 1700°C for 5h after being 300MPa
model pressing. The transparent ceramics were characterized by optical transmittance, field emis-
sion gun-environment scanning microscope and-the study were carried out on the qualitative rela-
tionship between the optical transmittance and microstructure parameters using stereology theory
and method. The results show that the optical transmittance of Nd:YAG transparent ceramics
with 9mm in diameter and lmm in thickness is'about; 45% in visible region and 55% in infrared
region and increase with the incidence light wavelength increasing. The optical transmittance in-
creases with three dimensionally corresponding diameter (Dsg ) of grain climbing and reaches the
theoretical value-of single crystals when Dsg is 20um. The optical transmittance decreases with

the grain and single grain mean specific area enhancing and mean free distance of grains adding.

Key words neodymium doped yttrium aluminum garnet; transparent ceramics; stereology;

microstructure



