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YAG Transparent Ceramics Sintering by Wide-Band Laser
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Abstract
synthesized by co-precipitation method, and then sintered by wide-band laser after dry press forming. The YAG

In order to obtain yttrium aluminum garnet (YAG) transparent ceramics. YAG nano-powders were

powders and the ceramics were characterized by X-ray diffraction (XRD) and scanning electron microscope (SEM) .
The results indicate that pure phase of YAG nano-powders are obtained by calcining the precursor at 1100 C for 2 h,
and the YAG powders are nearly spherical and the average size of the particle is about 50 nm. YAG transparent
ceramics with relative density of 99% were obtained by wide-band laser sintering, and the maximal transmittance was

32% in the visible light range.
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Fig. 1 XRD patterns of YAG powders calcined at

different temperatures
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Fig. 2 SEM micrograph of YAG powders
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Fig. 4 SEM micrograph of YAG ceramics. (a) unsintering, (b) V=8 mm/s, (¢) V=6 mm/s,
(d) V=4 mm/s, (e) V=2 mm/s
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Fig. 5 SEM micrograph of fracture morphology of

YAG ceramics

P 2 YAG Mg S W EE A,
3.3 YAG EHRRER IS X

K6 2R wWEOE T ZESH N P=400 W,
AR HEE V=4 mm/s, BHK R 5 H16 mm X 2 mm
FAF T RRER YAG 32 W P % )2 2 XU 6 )5 1Y %
gph e, IR a] DU L Bl A 3 SOt i K Y
T, 355 5 B Wi K, YAG i W B R S 7E v ok

0106001-3



H | o o
5 F X
041 1 Jiang Dongliang. Transparent ceramics: one of the most
important field of research and development of inorganic materials
o 03F [J]. Journal of Inorganic Materials, 2009, 24(5) ;873~880
% VLR, B T B S R R EE 2z —[]].
b= RAUHAF 4R, 2009, 24(5):873~880
é Ll 2 Li Weidong, Cao Ying, Fang Minghao et al.. Developmental
E trend of transparent ceramics [ J ]. Journal of Synthetic
0.1}F Crystals, 2007, 36(1):102~107
R B IS SF EURENTIRHERIT] AT &K
ol L F3%, 2007, 36(1):102~107
20! 400 600 300 1000 1200 3 Ji-Guang Li, Takayasu lkegami, Jong-Heun Lee et al.. Co-

Wavelength /nm

K6 YAG BB & B R
Fig. 6 Transmittance of the YAG transparent ceramics

DX 38 14 e K358 S R R B 3200 FELL AN B 1. 06 pm
SR SRS
3.4 iR

KT OB A YAG B F &M YAG
AR LE 33 S R A A — 2 22 B X B
a1 WO PR BE 45 T R BCAL L BIOUL N B 45 T
BT T IE I YAG i3 B F RS 6 0E AR
PE— A T2 B IR AL B 5 B L B AROUE P
J1 55 BB

4 4 2

D) R AL PLTE R G B T IR AR 28 950 C Rk
JEARAS T AL A YAG Bk A YAM #l YAP
SErp Al A AR . 1100 CRE BRI T i 2liAH YAG ¥y
P AL BRTE | UKL Y 46 5 B ., J0KE 42 29 450 nm
BB 5] a5 PR R 4F .

2) TERALR S BOL R T2 S8 fa th D %
P=400 W, H i # & V =4 mm/s, LB R K
16 mm X2 mm&cfF F R4 YAG B % ki35,
AT OGS 1] AR SORL, ORL R B 6 YAG
75 B W) 5 1 R X 8 B R 31 99 V6 A AT DL Y DX I e
RBGHARIKF] 320,

—~

ol

o

N

oo

10

precipitation synthesis and sintering of yttrium aluminum garnet
(YAG) powders: the effect of precipitant [J]. J. Europ.
Ceram. Soc., 2000, 20(14-15) :2395~2405

Sang-Ho Lee. Sujarinee Kochawattana, Gary L.. Messing et al. .
Solid-state reactive sintering of transparent polycrystalline Nd :
YAG ceramics [J]. J. Am. Ceram. Soc., 2006, 89(6):1945~
1950

Lingfei Ji, Yijian Jiang. Laser sintering of transparent Ta;O;
dielectric ceramics [J]. Mater. Lett. . 2006, 60(12):1502~1504
Xia Zhilin, Zhao Yuan’an, Huang Caihuaer al.. Selecting energy
density for laser preconditioning optical films [J]. Acta Optica
Sinica, 2009, 29(2) :560~565

BEMRRTT  EAE AL O RO AL PR RE % R 2 I
[J]. &% %3k, 2009, 29(2):560~565

Andre Gahlerw, Jurgen G. Heinrich, Jens Gunster. Direct laser
sintering of Al,3;-SiO, dental ceramic components by layer-wise
slurry deposition [J]. J. Am. Ceram. Soc., 2006, 89 (10):
3076~3080
Hsiao-Chuan Yen, Ming-Lu Chiu,
scanning parameters on fabrication of ceramic parts by liquid
phase sintering [J]. J. Europ. Ceram. Soc., 2009, 29 (8):
1331~1336

Gao Yi, Ji Lingfei, Jiang Yijian. Investigation on laser sintering
of Bi, TizOs ceramics [ J]. Chinese J. Lasers, 2009, 36 (s1):
139~142

OB G RE. B b o A Bk R B M M ISR L) .
P E ok, 2009, 36(s1):139~142

Liu Qibin, Qu Wei.
properties of BaTiO; ceramics sintered by wide-band laser [J].
Chinese J. Lasers, 2009, 36(9) :2409~2412

XUl . B2 58 WO B4 BaTiOs B % 4141 5 Mg
BT, P E sk, 2009, 36(9):2409~2412

Hwa-Hsing Tang. Laser

Effect of doping on microstructure and

0106001-4



