EOVIEC I A HBEERMRISEIRE \Vol.45, No.1
2016 4F 1A RARE METAL MATERIALS AND ENGINEERING January 2016

MgO X} YAG iE R & 451 BE A =2

=

wmh o EEdt, kER, B

ﬁil’EE:téE].

(1. HEF G BRI SU T, B 200050)
(2. M Tk K%, YL7% iRl 210009)

W OE: RAEEEAMRPIESH ARG ST YAG & MR, W T MR R R MK M2k . B R E e i R
S . IRAFEIL T MO 1ERR4EBhF, HBEST YAG EHME BMEi. BT REEENEm. 8RR
BH, £ 1780 'C F{## 6 h, HI&BEEEEEHEN YAG ZHEE. 0.1%L E (FFESH, TFRD I Mgo HmINEH
M T BRI BCEAN, A d T3 AR AR RS, T E RS T B R RO B R AN 0.03%H) MgO & A H T
FERME IS, &R MR SRR B —, JUPIEa A RS ISl FEAEB K 1200 nm AL iE i R 4K 82 %.

KR YAG: FBHME; BEBN Mgo
hEESHS: TQL174.75°8.23 XHERFRIREE: A

X EHS: 1002-185X(2016)01-0240-04

1959 4, £ GE A w ) Coble &4 il &
FIEHENERE, TR T AT B DR A F & A
WL GG, R IERE T V&M B 2 8
S . M 20 40 80 FFACEE, HEAA (YAG) &
HH B & 0 JF R AR 5L T AR 2 %3 . 1995
4, Ikesue ZEM B VRIS T 95 Nd B TSR R YAG
7 W W R S T OB, SRR T YAG 2% B
BRI 7T B . R I YAG 3B WP R A R E b
S AR SE . HALL R, BHRERS
A TLAR R, AR, 5T RN EIRES k.
TRE R ZEZIRE. LR DR A A 77
SERF AL, DR AT AE B 2 U E N SR I B AR RE, R
HEEEDIH.

YAG i WP & HA 16 s (1950 CH. 3R K.
TR E . VAR AR B SR, EWAE N e
FARE, I8 A R 45 R M )8 S 7 A 1 I T 5%
YAG i W] e G AR £ b B b, B 7SR FH v 4 1 TRk
RGN, BT IR D B 1) 45 B 7R SR AR i e 4 B0
UL J e S US4 R R AL HERR s e, Tl e s
Bl 73 B A S o S AR K B PE R TRIT 46 285 Bh 77 1
M4 B HL S BN iR RS TR N B W R G H
Xt Fhest YAG B A, IERERZEE (TEOS) #ilh
R AT B B, MHRIIRGE R 2 22, &
B (MgO) A2 H F i) — Pl Be bR 2 B, A RIX

It HEE: 2015-01-19
HEEWE: LETHEARFEESTIE (13ZR1445900)

FHRRE AR ZE, Bi%E YAG Wiz KE, B
FH TP MgO Xt YAG B & ibest e sbfEH, 3F
WA 7 — 5 B R0 1, 448 Jorgensen 2514,
1E YAG 1% B B & e 45 1 v 5 1, MgO ARERTE & 5t I,
£ 1780 C il A B KT, MgO A28 <% B
K, TERGHE— ZRPERE, RS T AT,
PRAE T AL IS Bl 38 B2 SR 20 1 — 30, R 2R
TE it T+ B S FLA S 02 HE B, [ B 2140 ) o o ) A 3
s K T, e MgO 1R B4 IR InFIiE A — A5
B, 24 Mg HEN Y3AlsO, [ AR B AR, e h
ARV (VO fE AT AME, R AR

2MgO—22%_52Mg),, +V; + 20} &)

BB VO Mg N E T i A XY B RS
Bedh s S v A, FECREGE I, W T B o
LR, AT S 3 (i 3 e B AR Al (R AR

AR SEIGE T AR S B Al b, BN IR MgO & i
X YAG i W P & e 45 1 FE K 2 a4 T SE TR N (R
7, VARITE YAG 3% B i & (1 il & i F2 b MgO i itk
B S5 R FINLEE A MgO HI N & .

1 % W

KHIE L ALOs ¥y (L SRws, 4iifF 99.99%) Fl
ik Y05 8 C BRI, 4 99.99%) NIEEL, LA
Y3Al0p, L s LLECRE, S 4, 43 5mA 0.03%.

{EEEN: HEM, B, 1977 4, HL, RN, PEBSE DEERIEP AT, ¥ 200050, Hif: 021-52415219, E-mail:

ginxianpeng888@163.com



%1

HIEMEEE: MO Xt YAG & W M & Re 4 ML RE 52 .+ 241 -

0.05%. 0.1%- 0.2%[%] MgO ¥} (/- #r4l) 1E R4 B,
PATC/K B CorhratD A, AT R Bk ENLEEAT
TERHRIRY AL 3, BR B HLEE 3 0 200 r/min,  BRES  []
N 12 ho BREEJG 32 RLAE 60 CHOMAE T4 24 h, SR
JaidfL4E 74 um (200 H) fiii; FAXNAEAE 30 MPa [k 58 T
JE il BB A2 20 mm 9 v, B A 200 MPa [ & 574
EHEAEER R, BRIRE T RTG 2T
Redif3 3] YAG &M R, FHEEZ N 2 Clmin, F4
HEN 1780 °C, fRUZHT 1A 6 h, b1 A B A /N T 107
Pa. FEe4E13 2 YAG i B M & RE B e 2 U
1450 C R 10 h /IR K AL EE, R J5 XU M6 .

¥ FH 2 [ Setaram 2 @] (K] TMA92 4 H i K 43 b A%
AR T = IAE B2 b B I F e 48 1% o, THIEE 2
4: 10 °C/min (40~800 C ), 2.5 ‘C/min (800~1600 C ),
FRiREEA 20 Clmin, SRH HZA HITACHI A&
U-2800 24 £ 41-1] W43 56 % FE 1tH I AN [/ MgO & & ¥
G YAG B &R B4 iE S % K HA JEOL A H]
) JSM-6360 144714 i B3 (SEM) X A fibh (149 S Fk 485 ) 3t
7o HT .

2 #R5iT8

B [E A MRS T2 2T YAG &
Ve BE ) & o AEASHTFE R, Kk ALOs ¥y A Y05 Hi
W ERE T ZHHTHARE, ik, Sz
6] AE T A S B, e & TR YAG M. — Bk iF, @il
2 FhpIr S A P ) B RN, AR AEIRTF A YAG

Fig.1

2 — 0.04
! I 1 al
O — ™ '\
_2F ~AA—10.00
A AL 004
S 6 R | 5
= -8f o\ o0eX
=-10} : Lo =
212} 10 Njoad
-14t ©
—16F | 1-0.16
-18¢E L L L L L H J-0.20
200 400 600 800 1000120014001600
S . 1 g 0.04
_,/f_\ Y
Y= — ;'\‘ —{{0.00
4L ! N
el -70.045
e -8f 1-0.087°
-10F 2
=-12} 1-0.12%
-14
16l 1-0.16
,18 L

Temperature/'C

02
200 400 600 800 1000120014001600

Mo —seF PR, miR&MET, AlLO; A Y,0;
WS, RIRTE R AH YAM F1 YAP., 1636 mik
1400 ‘C LA EI, YAG MHITERTE Be. S B #4787 A )
TAEH A REm,

2Y203+A|203—>Y4A|209 (YAM) ( 2 )
YAM+AI,03;—4YAlO; (YAP) (3
YAP+A|203—>Y3AI5012 (YAG) (4)

Bl 1 s B AK i 2238 7R T ER i 3 ANB B
BRI FE, A R TER) T, TAITIX
M YAG B B e 4 IR 4R 2R &, e g U4 B 2 40
3B B (1) 1050~1250 'C, Y&l RIRER, &M B
KAH 5% & (2) 1250~1400 C, We4EiR /)N,
AL 1320 ChAMN A/ EFMK: (3) 1400 CUE,
Wi g e mp, Wean s RI3E, Wk 18%. G 1 BB
IS 45 AT 45 9 YAM (%5 3.98 g/em®) [] YAP (%
J§ 5.35 glem®) #AFE|HE, 55 2 M B iR K T s
4599 YAP [i] YAG (% 4.55 glem®) #ASFr 5|,
3 B B K E W i A2 R YAG B & )4 25 A< AL I
KEfHER. ANE 1 RIS E Mgo KIFER
IR BZRK 3 A 5 T DL, 7E 1600 “CH, JEASE
BN e 25 T BRI W 4 . NN 0.03%, 0.05%7F1 0.1%
MgO FIFE S IR B # AR ZE A K, N 12%~14%, 1H
BN 0.29%MgO FRIFF: il Joe 45 WS 40 BH . 388 K, #523E 18%.
AR Be 45 18 LR I 0.2%MgO 4 F T YAG
W) B P o 5 A BB K

Kl 2 B Tl InA A& & MgO [k 7E 1780 C
2 1 g

O 7" |

—18k . . . . PR Y
200 400 600 800 1000120014001600

[HTETTY

of_———~

8] 029
200 400 600 800 1000120014001600
Temperature/'C

K1 AJE MgO & &R A bl O HUZ K il 28
Thermal expansion curves of samples with different MgO contents: (a) 0.03%, (b) 0.05%, (c) 0.1%, and (d) 0.2%
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Fig.2 Photos of YAG transparent ceramics with different

MgO contents
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Fig.3 Transmittances of YAG transparent ceramics with different

MgO contents
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Fig.4 Micrographs of the mirror-polished and thermal etched

surfaces of YAG transparent ceramics with different MgO
contents: (a) 0.03%, (b) 0.05%, (c) 0.1%, and (d) 0.2%
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Fig.5 Micrograph (a) and EDS analysis (b) of YAG ceramics
with 0.1% MgO
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Effect of MgO on Sintering Properties of YAG Transparent Ceramics

Qin Xianpeng®, Hu Song™?, Zhou Guohong®, Zhang Hailong®, Zhang Jian', Wang Shiwei®
(1. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)
(2. Nanjing University of Technology, Nanjing 210009, China)

Abstract: YAG transparent ceramic has been fabricated by the vacuum sintering technique with MgO as sintering aids. Thermal expansion
curves of the green samples, optical transmittance spectrum, and surface microstructure of the prepared YAG ceramics were measured. The
effect of MgO content on the microstructure and in-line transmittance of the samples was studied. Results show that transparent ceramics
with high optical quality are obtained after vacuum sintering at 1780 <C for 6 h. Ceramics with MgO at the level above 0.1 wt% are easy to
densify; however, the second phase and pores appear then, which do harm for the optical quality of the samples. 0.03 wt% of MgO content
benefits the sintering process most. Uniform grains are gained, with neither inner nor intergranular pores. The in-line transmittance of the
ceramic at 1200 nm reaches 82%.
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