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Preparation and Characterization of Monodispersed and Spherical YAG
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Abstract: YAG transparent ceramic powders were prepared by spray drying method with anhydrous ethanol suspen-
sion. The morphology, size, forming performance and crushing behavior of granulated particles with different PVB
binder contents, the pore distribution in green compacts as well as the microstructure and optical properties of sintered
ceramics were investigated by SEM, mercury injection, EDS and UV-Visible-Infrared transmission spectroscopy. The
optimal content of PVB is 1.0wt%. The granulated particles exhibit excellent forming performance with
mono-dispersed and fully dense aggregates. They have high spherical degree and high chemical uniformity. Their
mean size is ~40 pm. The granulated particels are completely crushed under 75 MPa pressure and form uniform and
compact structure of green compacts. The sintered YAG transparent ceramics have good optical properties with ho-
mogeneous microstructure and without pore and defects.

Key words: transparent ceramics; YAG; spray drying; binder

H 1995 4 Ikesue K Ii‘ﬁfifiﬁéﬁ%ﬁﬂ% WOGK B LAULH & A 5 SEIM S Mk 5
Nd:YAG i W W g8, I s DGOt th okl e ok 205G M0 i JRA R R i, K5 I8 25

WS B ER: 2014-10-20; WEMERAR HHA: 2014-11-24

EEWE: Fx AREIEFES (51402133, 51302115, 61405081); VL5 AL 32 Rl B TR % B T H (PAPD)
National Natural Science Foundation of China(51402133, 51302115, 61405081); Priority Academic Program Devel-
opment of Jiangsu Higher Education Institutions(PAPD)

fEHB N ok 5R1988-), ¥, 1# 1. E-mail: njutzl@163.com



488 TS| R =

&30 35

AR R R R AR BO I 25 RO, % s 1
Nd*". Yb*'. Er’". Ho®". Tm* " Fl Cr*"48) i 1) YAG
DAL S (o AL A PE R I O 908 0GR
HACR IR B M BMA R o BG4 T YAG JE3% W
3 11 71 4% L8 A 1 3 e A (K B 5 1,

B PR A AL AR ISR 4B R T
M T2 TR ) R R R A [ AH Y e 5 25 )
% YAG BWP G R, BBk R S
SRR A P ™ SR RS AR, g 44
WA 2, UKL EEHE K, AN Ja S o A,
KRR AEH & KR BAIIRAE A 451 8
1F5E A, IR BB A R T R AR RS
FLIG EZORE, 10T fE S B B AR A Bk,
TSI (U

W% 35 3 A D — A LE A VR T EER 2R
FEAR N TR R AR T8, CAE . 29
Je SBAI BT AT 3R T R
e A e i KR R R IR IR R T A
A 25 U000 A0 AR AR I W5 % TR 4R, W
LOWt% I 2.0wt% 3 IR L4 | 1 (PVB) A R 45 771,
PAF T 2~5 pm [ RIB0R; R Serantoni 4!
DL 1wt% 2 2 B (PEG 400)4 2 BU5, 343045
8~14 um ] YAG # R0 J0RE . 15 32 61T J RE J2 e 45 4%
PSRRI, 1 IRAIETUSRAT I I R0R) 1A 3 A7 £E BR B
JER %, 2 B RAR, R R H /N (oo R 42
10 pm ARS8, S R A4 AT il 28 1o 2 v (1 3
e S M R 22, S R 103 W] B i i R
13 80% 22 4717, AS i A v o B WD A A I SR

TEWE o5 T B rp, REPRESMH TR T 25
MO LR YE e S S TS SOR] A I R £
FUTE B L SRR RE Rk 5 4 i 55 b
ENINFIZE AN W& (T E R =k < B R N Y-S
Hmahth ., ARG AERE, DL RE 75 1 R I
SEA IR T B G5 AL 38— IR S A, B G e 45 A o
WAL BRI, A TEEM PVB K
REE R, R B0 A0 T5 A IS ROk A, VE AT
T ARFRGSE AR INE T, YAG R AR S
JUSE R IR PR B, RO % 0 b 4 1) il e
IT 0 A2 5 R i il 325 B W 4 11 S il &5 ) N e
HPERESEHT T R R HT

1 SRW7AZE

1.1 EREH
4l AL03(99.99%, 15 TM-DAR, HA K]

th2g Tk #k X2 4k, K42 100~200 nm) Al Y,05
(99.999%, %5 SN-Y, VLBH BB A kL P R A
wl, CFEIRIAR~1 pm) AR R, MgO (0. 1wt%) Al
IE T R £ T (TEOS, 0.5wt%) 1F k3L 62 45 Bl 71,
PVB(E A E 40000-70000, Bilfr 1) A S k1R 571,
HRINE 54 00 0.5, 1.0, 2.0 F1 3.0wt%, B4
1) DS005(3< [E Polymer Innovations 23 7, 0.5wt%)1f
NG, oK CRENEER . et Y3ALO, ik
YRR L JSURPR A, FEINNREZE B AL A ORI g
FI(FE S A 45.0wt%)FLHISR Rl 2E47 2 Bk B HL
EEREEVRS 10 h J5 F ARG 45500, 9k 2K IR
A 2 h 3RS IR ORE, RN I R rh sk B A
160 r/min, FE BROFIEK B §E YY) Al AL B M TR
ORI AR © Bk =1 C 2.
12 BEENSEREES S

K0 A 55 T HL(TRI120AT-6HOP, H A
PRECI #k U2 1) B BT 43 28 R BEA T W8 55 38 bz o W25+
WEAAT AR 75°C, HIEE 60°C,
HECXE 180 m’/h, HIEXE 240 m’/h; B0 AL
A5 H 8000 r/min; KR} ELILHZE N 30 mL/min. ¥
WA B R RO AL 150 pm . Ks BT A R0k
1A 10 MPa T %k g22mm [5 -, 1 200 MPa ¥
S, FIRLL 0.5°C/min THELE 900°C A 10h
I HEBR G VLA, T5E T 1780 C HA3KE45 8 h, i
JEAE 1450°C IR K 10 h 5 2B W B &, AE AL
MG % $17.0 mm X 3.0 mm & .
1.3 FTESMHEREMR

FORPRS AR GB/T 1723 KU 4 kit
(LND-1, bifg -5 RS Il T #e J 3 3], R
A eI (EDS)) SEM BEA T Z2(ISM-6510, H A
JEOL) 3t KA 44 B W & A it IR TE 30 S Ak 4540, SR
Image J ARG BRS04 KA GB 5061-85
1 GB 5162-85 M & bt A I FA S SR 5% B K
F s 7K ¥2:(MIP, Poremaster GT-60, 5[ Quantach-
rome) Wl i B B 2 R I AL RS 20 A S AL AL RR 3 . R
UV/VIS 43966 tH(Lambda 950, 3%[H Perkin elmer)
WX YAG I W B % 0k 22 3 ik 2, Ik Y [
200~3000 nm, F i I FY i REAT R 2 A HE M bR A
5 T S 7w A P = B e

2 FR54e
21 MEFRIMERIE

B 1 AR PVB RS IIR T YAG HRH
RIS B R A . A Y RS S



&5

5K SR, SF LT EUERIE YAG JE R Bk A ) M5 25 3 b o o Sk BE AR AR 489

(a) Without

Max./um 68.41

Min./um 5.87

Mean/um 30.44
[ 7.11

S

y

Relative frequency

.

b

Size / pm

(d) 2.0wt%E

Max./um 84.57

0.31- Min/um 11.55
= Mean/pm 38.09
2 G 8.60
|-+
502
8=
= 0.1
= ,
= /

10 20 30 40

10 20 30 40 50 60 70 80 90

0.3F
Max./| 94.43 L
2 L % Mﬁ:_ﬂ”ltli? ]{3.4‘% 03 A
= 4 Mean/um 39.33 S v
2 02+ ¢ 1045 2 7
5 5 /-
% 0.1 2 / Z .
& 27 o /
%}" g [+ /
e | Vg | b | B %I B 1 % 2

10 20 30 40 50 60 70 80 90
Size / pm

10 20 30 40 50 60 70 80 90 100110
Size / um

Max./um 103.34
Max./um 102.42 0.2pMlin./um 17.26
Min./um 10.85 Mean/um 56.47
Mean/pum 44.59 a 2325

g 1334

Relative frequency

77
2 | ) L

00110

0.0l AN
10 20 ). 90 1

1 A[F PVB REEE # R ERRORL K SEM FR R B HORAR 20 AT
Fig. 1 SEM images and size distribution of granulated particles with different contents of PVB binder
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Fig. 2 Pore size distribution and porosity (inset) of green com-
pacts from granulated particles with different binder contents
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Fig. 3 SEM images of fracture surfaces of green compacts
prepared at different pressures
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ceramics with 1.0wt% (A) and 3.0wt% (B) binder contents
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