R E BT 1
2018 4E 7H

BEERMISIE
RARE METAL MATERIALS AND ENGINEERING

\Vol.47, Suppl.1
July 2018

TiO, RE BB X EWIXIHE R T 5E

KA

% g8 BY =2 M

F XLEMEY, kBN, @SB, K8 B!
(1. TR R, L7 #1l 114051)
(2. WEHERY FlMMESREM T2 EZE SR, Jba 100084)

W OE: DYOREMBE N ETRR, PRI, &K, RAILUUE T E, EHRAMEERIE LI TiOo, #i 3K AR
.78 . 4 BILE 1450 F1 1550 “CHill % i tE BE AL BEPR & . 8L XRD. SEM. B2 VA BT 24 72 PR A6 I Sk R 55 A B P 2 11
VIR R . BREE KBUAEAT . BFSC TiO IR INFHIn Ak 8RR F e 45 P e BTGB Mg . 45 R Tio, 54k
BEAE AUIE SRR 5 (M. TiO,) 5 i AR ER 85 (MQTiOs), A AL 8 S Sk, PEAS SRR Be s 5 A 48 A 3 5 A v %
[EB R SE IR/, 2 Tio NN &N 4% 45 10 5 2 1550 C INHaURE (A X 25 A 2R K, h 98.64%. 3B
—E B TiO, 145 445 S A BE & (B 45 B b 1 P o S it b IR 0 1 A 11 33 1 R AR 3 o 1 4 B4R 0 I 7

RO RGBT, R R R R E MR .

XH2IR): TiO BURRAA: JLPTUED: R4 hiPvEiaEt

TEES XS TQL74.75'8.11 SCERFRIRED: A

TEHS: 1002-185X(2018)S1-264-05

SRR B S A TR, T
FE G 4 ISR A A L B (R B 2% . B2
HAEM RBUm K, SEBSE M A AT RS Faoe 1 5F
AEAED, T o SRR TR E R, 5k
pllgsy MgO MR NN TR & L&
V,0s Fl ZrO, S5 A8 I 771 45 R R WA % £ AL V,0s,
WBEAE M MgO P & B B M fE . C. Aksel®14 i
MgO Hifsm Al,Os, #7E T HAUIERE. TiO, fE kR
£ NS, AT RO AR AR A
TEH 4R A BRI A 2 7 o, JRPTie ik T2
el N 1 P A D B B o s w0105 2 LT N
A. Banerjeel® 1 H. Reverén®&s i ok 31950 i 1 77 vk il
e A A AT SRR AT ALOS BT IR, H75 31 RLIF AR
AR T A R T 10 7 3K AR R A R 1 T O A
Ti(OH), BEEHK AR, 4 1450 5 1550 C
Best, BFFLHNT MgO B & be st K Bt # G Itk R RO

1 5 I

PR EAEER CRif% dsp=30 nm, #i% TBD-MO1
THHBRAARATD; MERE (Ti(SO4), 9H,0,
AR, ZrFi 239.99, [EZ54ERBIML2EFIARAFD;

It HEA: 2017-07-15
HEWHE: ERERESESE (51402143, 51504133)

Z 7K (NH3H,0, AR, 4rF & 35.05, hBHHT A A
J 75 5N E IR LI EE (&R 5%, a5 H0 .
S 58 DA G 00 770 P 499 K S8 A 5 K A 1 Dy it 2H
(REDE %), L9 0#; DL TiO, TRANE 4 51 2%,
4%, 6%-. 8%y HAREC T, I 752 20(1)THE T % iR
FRER M & . R AR IE o 1#~4#.
Ti(SO,), +4NH,-H,0 — Ti(OH), +2(NH,),S0, (1)
Fi HE S B0 TG 7 1 2 ) 46 A VA B 19 R TR R VA VR
J VAR I N K S A B R A, R PR 7 38 3 AT A
BEAT 5108 A o TS F K B M FR BT (pH=10) . ¥
Yrebil i HI-6A BRI 2 Skl i B #E SR AT IR & . X
RA G B AT Hh s, RV RL . K 144
e 5 ¥ kL E T Senco R205 e #% 7% Kk 2, NN IE TR,
B QREPIRIE 2/3) #i47 L2808, H43 H Tio, /il
IR (Ti(OH).) B I A AL BE R A s 5K B AR Pk FE 5
b B 600 CHEATFiLRE, fRil 2 h: HHURERD
B SR OmREAL RS, ER, WA TERE, K
/N @20 mm>4 mm, ¥ 77 8 MPa; iXFELE 110 C
AR 12 hy TR 5 A48 £E 1450 A1 1550 °C
FAF AT R AR B, SR 2 ho iRFRRE I B AR AT
f3 A 2% X pert-Powder HY X 5 28 AT 55430} be 4

fEEEN: T X, &, 1991 42F, @i, IR KSR S8R TR, L7 #1L 114051, E-mail: 46784817@qg.com



1 T 5 TiO R AL E LB & be st Rk Rt = L BRI RE TR . 265 -

JEIRBEREAT YA KT (Cu Koy 5855, k. 40 kV,
Hi: 40 mA, 5K 0.029 HITERE 102902, XH
T E Zeiss 37 S HL B W 2 B8 ST AR AR TIOW 45 H
#2118 QB/T 1548-1992 Il & J5% 25 5l A 1 2 i 4 % . FI
B R AT HE KV I & I 1 S e 5 R AR R B, I
A 30(2)+ (3)THE R X B AR B2 o %o Pl 451
HEAT 1000 CAKARIEI, THE B 2RI 2P 75 #4
FRREL

Prel = Phweasured / PrTheory (2)

Pricary = (Pa* Xp + P - X+ P - Xc)/100 (3
R Ppat()r Progoy (9/EM%)s Prres (9lCM®), 57
SINAR G #E . BRI R R, p, (glem?),
X, (VOI%) 43 5] A 25 4 1k FrA) %5 55 RN BR300

2 HR5THL

2.1 TiO, MEMNEREREERENT M

la NAIA TiOp 0 & 4R e J5 42 Y 4 2 1
SN . AR e S5 RE I U AR T R AT DL,
BE TiO, IR0, 825 J5 1CRE 1) e i 4 2 5 5 1
KIGWNIER . WINELE 2% 4% (JRESH, T
A 2R 2 WE RN, G s X B
TiO, IR N AE 0%~4%I, X A A0 BE B e 4 B A
R EVER, TR ISR TE 4%~8%I), X Fh e it 1E H
BEIRES . XAEH T Tio AR KT 6%, A i
Z 1 Mg, TiO (WL 4), 1% S B i il R AR RRUR A2 1
IO, BEE TiO, ds N (138 22 1 B i ik 207 b A 1
2, AN T i A4, SR TIO W & K
T 6% e S5 A RE I Al 4 R I L N BRI . S,
1550 C N RRJE B I &4 L 1450 C R JE R
P VLR IR E R, TiO, XS b B P B e 45 1
RHERENHE. FRET, BRESmEss
EEMERIEL . W H Tio AmEY, 546 T df it
(WK 7c), SEURRLAISE S EINER, A HEMTE L.

1b AN TiO I & X e J 1R A X 25 11
. FHERED, Y Tio IR T 6%, FEJEIR
FEMI R 25 FEBE TiO, 8 0 (1 386 K 2 408 45 T B2 1) 7
2 BT . 1550 C b g iR B AR X % R v T
1450 C FRegh ikt . X2l TR Bk m , A F
TAAFE AL B, B E T ERE A X R
1550 “C ke 5 Bl FF IR AH X 35 BEAE TiO, ¥ N & 2 6% 3k
38 KA, 98.64%, FHIIMAEE 1) TiO, 7] LU 2| &
B ER . KERFET Mg®'5 Tit" 2 Fig 144
Mvge-= 0.065 nm, rr;..=0.068 nm BT, J&5 & LK 5
[ 95 T MgO Hr, 45 L 25 A ik B 184 K L= AR AT
M E MgO 9 Hibed . 54b, TiO, 5 MgO B

1

28

—=—1550C @
26 —e— 1450 C

241
22}
20}
18}
16}

Linear Dimension Change Rate/%

o F

0 2 4 6
100

—=—1450 C b

—e—1550 C
981

96

94

Relative Density/%

92+

90

ok

o 2 4 6
TiO, Addition, ©/%

B 1 TiOp X jod fo e 2 AR 10 38 B AR o 5 B2 1) 6 W)
Fig.1 Effect of TiO, on linear dimension change rate (a) and

relative density (b) of sintered samples

fm R[] B AL AE ) Mg, TiO, T MgTiOs, & sk, 12
BT MgO B L. 3 H, H.S. Tripathi™ 4 A % 31
AR MO M MMIUa kLR, A Bh T4 miZ b ik 1t e
SETERE, e E e I R R . AR S SR H Tibe S5 1)
gk MgO R JERL, BT LK T4 R 10 AH X %
BUFabr) . WETE, RSP, 8 R [H) 45
AEHEINEE, SO EE ET .

2 N MgTiO; 5 Mg,TiO, Jx . Gibbs H H g5

0 .
—=— Mg, TiO,
S —e— MgTiO,
—10F
—15}

20} -\-\'\-\.E’OO .

—25F o—e—e—o— "0 e
-30} :
-35}
—40+ |

0 400 800 1200 1600
T/°C

AG/KkJ-mol™

K2 MgTiOs. Mg,TiO, S I 75 Afi i H H B -5 i /Y 55
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Effect of TiO, Coating on Sintering Properties and Thermal
Shock Properties of MgO Ceramic

Yu Min?, Luo Xudong® ?, Zhang Guodong®, Xie Zhipeng?, Feng Dong*, Han Lu*
(1. University of Science and Technology Liaoning, Anshan 114051, China)
(2. State Key Laboratory of New Ceramics and Fine Processing, Department of Materials Science and Engineering,

Tsinghua University, Beijing 100084, China)

Abstract: Magnesia ceramic with excellent sintering properties and thermal shock resistance was prepared by a coprecipitation method,
with the nano magnesia, titanium (1V) sulfate and ammonia water as raw materials which were sintered at 1450 and 1550 <C. The phase
composition, microstructure and thermal shock resistance were characterized by the XRD, SEM, compactness and thermal shock resistance
tests. The effect of TiO, on sintering property and thermal shock property of magnesia ceramics were studied. The result shows that
Mg, TiO4 and MgTiOg are generated by TiO, and MgO which is in the grain boundaries to hinder the growth of the grain. The linear change
rate and relative density of the sintering samples increase first and then decrease. When the content of TiO, is 4% and the sintering
temperature is 1550 <C, the relative density of the sample is maximum, 98.64%. It illustrates that the sintering process of MgO ceramic is
promoted by TiO,. The Mg, TiO4 and MgTiOg3 in the grain boundaries slow the tip stress of the cracks and hinder the cracks extension, thus
improving the thermal shock behavior of MgO ceramic effectively.

Key words: TiO, precursor; co-precipitation; sintering aid; thernmal shock resistance
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