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Abstract The yttrium aluminum garnet (YAG) ceramics are prepared by using the solid-phase sintering with
YAG:Ce*" phosphor powder as the raw material. In order to improve the sintering performances of YAG ceramics,
the active SiO, is coated on the YAG: Ce®" phosphor powder surface by the sol-gel method and the CuO-TiO,
composite phase is added as sintering aids. The particle size, the optical performances before and after coating, and
the micro-morphologies of the phosphor powder are analyzed and the mechanical properties and microstructures of
YAG ceramics are investigated. The research results show that the particle size can be effectively reduced by
grinding and ball-milling. The sintering and densification process of ceramics is promoted by the coating of the active
SiO,. When the coating amount (mass fraction) is 2%, the sintering temperature of YAG ceramics is decreased to
1575 °C, the relative density reaches 96.3%, the rock-well hardness is 87.6 HRA, and the fracture toughness is
1.8 MPa » m"?. Moreover, the sintering effect of the CuO-TiO, composite sintering aids is superior to that of the
CuO single sintering aids. When the mass fraction of CuO-TiO, is 2% and the mass ratio between CuO and TiO, is
1:2, the sintering temperature of the YAG ceramics is reduced to 1450 ‘C, the rock-well hardness is 88.5 HRA,
the fracture toughness is 1.7 MPa » m'/?
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Fig. 3 SEM images of YAG:Ce®" phosphor powder. (a) Original particles; (b) particles after ball milling;

(c¢) particles after coating
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Table 1

Model size parameters and physical properties of TEOS-coated YAG: Ce®

‘ [29-32]

phosphor powder particles

Material Size

Physical parameter

YAG:Ce’" phosphor powder particles

Inner radius: 1.5 pm

TEOS coating-layer

Radius: 1.5 pm

n=2.1, «a=0.82 mm '

n=1.6, a=0 mm '

External radius: 1.6 pm

Light source

0.5 pmX0.5 pmX0.5 pm

Power: 1 W, wavelength: 200 nm

Inner radius: 3.6 pm

Spherical receiver

Inner surface: perfect absorption

External radius: 4.0 pm

0.70 W

Relative luminous intensity
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Fig. 6 Light illumination on spherical receiving surfaces of YAG:Ce*" phosphor powder particles before and after coating.

(a) After TEOS coating; (b) before TEOS coating
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Fig. 7 Light mapping of YAG:Ce’" ceramics excited by
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Table 2 Particle size and sintering properties of powder

Treatment Particle size Sintering Linear Density Relative
mode d(0.5) /pm temperate T /°C  shrinkage L,/ % o /(g+cm™®) density /%
Original particles 22.305 1650 12.3% 4.13 91.7
Ball milling 24 h 15.604 1650 13.7% 4.21 93.5
Grinding 2 h+
ball milling 24 3.182 1625 14.6% 4.31 94.8
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