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Fig. 1 Transparency of YAG specimens as starting
materials in Table 1 sintered at 1 700 C for 5 h
(1) —With I inTable 1; (2) —With II in Table 1;
(5) —With IIlin Table 1; (6) —With IV in Table 1;
(3) and (8) —With V in Table 1;
(4) and (7) —With VIin Table 1
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Table 1 Batch schemes of YAG specimens
fabricated by solid-state reaction method
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Fig.2 XRD patterns( CuK,) of mixed powders
heated at different temperatures
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Fig. 3 Transparency of YAG specimens

sintered by two ways at 1 700 C for 5 h
(1) and (2) —By process @}

(3) and (4) —By process @
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Fig. 4 Transparency of YAG specimens

sintered at different temperatures

(1) —At 1500 C for 2.5 h; (2) —At 1 600 C for 3 h;
(3) —At 1700 C for 5 h
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Fig. 5 Dependence of YAG relative density

on sintering temperature

B FE RS, BE S IR T R R
EEEK, AR KR, AALR S A BCR D>, ngE
1700 CLei s YAG AL (1 d ok P R~F 4% 7
Um, K/NARXSIA), TEAR MBI 2108, At
Bomig b, SRR SORL ) FE AR BT R AL, e ik
2 EROE S %, BT . kR L YAG
J% 4 VRRE K 3 P R /N B L it AR 85 ) [ 2 5 i e 248
SE T RREE R B RN

K7 Brsh 1700 C B4 13 21 YAG iEZ W] £
iR HA K BR YAG F 5 152 Ot R i 2% . i
BRI, FESEAMX (/T 0. 300 Bm ), B8 YAG
HRIE e 2 AR EIE AR AR IE N, R YAG K& Ak
A BRI R RE T AT DL X B LT 40 A AE 1)
R IE A KA T BE I, H YAG AR
LR B A E E R, B I X
(0.36~ 0.78 bm ) [P YR B B 5 T YAG £ di ik,
XA S F G R T IN TR K, H4h s
HEBERKNMAHERR . RIRSL G415 21
YAG Z @ RAEn] WL IX i KiE RN 45% , T 1E
ZLAMX HIE G AT B A 70% BB . T
AN I 1) ALOs JEOREBIE 3 £F 5 7] L % X (1)



B3 2 W EAR, A A AR AT R RVA IR YAG 22 dAAIE D R K 5E R + 435 ¢

& 6

AN BE S F 13 2 YAG BURE ) 2 i 41 41

Fig. 6 SEM micrographs of polishing and thermal etching surface of YAG
(a) —Sintered at 1 500 C for 2.5 h; (b) —Sintered at 1 600 C for 3 h; (c¢) —Sintered at 1 700 C for 5 h

100 7
o 80}
3 (a)
g 60|
‘E 40
2
E 20}
0 ria
0.2 0.4 0.6 0.8 1.0 1.5 2.0 2.5 3.0
Wavelength/um

7 YAG B W] 2 AR R A R0 DG A I i £k
Fig. 7 Optical transmittance spectra of YAG single crystal and YAG polycrystalline ceramics

(a) —0.25 mm thick single crystal; (b) —1 mm thick polycrystalline YAG sintered with A,O3(0. 14 Pm) as starting material;
(¢) —1 mm thick polycrystalline YAG sintered with Al,03(0.4 Hm) as starting material
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Fig. 8 Diagrammatic sketch of YAG formation
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Influence of fabrication conditions on transparency of YAG

polycrystalline by solid-state reaction method
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Abstract: Tt was observed and analyzed that phase transformation during the solid-state reaction, transparency, densification and microstructure
of YAG polycrystalline sintered under different fabrication conditions. The results show that the diffusion velocity of Y** plays an important role
during the solid-state reaction. When higher active Y03 nano powders used as the starting materials are uniformly mixed with Al,03 powders, the
solid-state reaction is obviously promoted. The sintering temperature to get transparent YAG ceramics is reduced by 100~ 200 ‘C, and the heating
period is also shortened. The reflecting and scattering of pores and grain boundaries to light are main reasons decreasing the transparency of YAG
polycrystalline. Improving the densification of vacuunr sintered YAG and its homogeneity of crystalline structure is helpful to enhancing the trans-

parency of YAG polycrystalline.

Key words: YAG polycrystalline; solidstate reaction; fabrication conditions; transparency
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