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Table 1 The factors and levels chart for (1.3*)

orthogonal experiments

S S
KT Sripdevk /% BSESEEE/C R/ min
A B C
1 0.5 1275 10
2 1.0 1 325 15
3 1.5 1 375 20
2 HR5TiE
2.1 EXRWER

PEHLAT B o6 550 nm P EEAE S &R B &K
(Tiass0) FIZL S 2 000 nm 2 BERE G H 2835 i %
(T 200 WE A MEBEFE 48R, IEIR I T R G R
SPATANER 2 iR, R 2 BT & W R KRR &M

RE T8 B (1 7 ).
R2 EXHEERR

Table 2 Record chart of experimental programs and results

a5l REFR KB GHR
ABBRIRE/% BRERERE/C CHEHE/mn Tuas/% Taze/%
L1 0.5 1275 10 54.5 79.3
L2 0.5 1325 15 60. 3 81.2
L3 0.5 1375 20 9.4 79.1
LA 1.0 1275 15 54.7 79.0
L5 1.0 1325 20 56.5 84,5
L6 1.0 1375 10 15.1 74.7
L7 1.5 1275 20 59.9 88.3
L8 1.5 1325 10 61.8 79.8
L9 1.5 1375 15 13.1 79.5
K1 124.27 169. 20 131.47 — —
= K2 126. 44 178. 63 128,29 — —
K3 134.90 37.78 125. 86 — —
- K1 41.42 56. 40 43, 82 — —
’ FHE Ko 42.15 59. 54 42.76 — —
K3 44.97 12.59 41.95 — —
W2 R 3.55 46. 95 1.87 - -
vk % A3 B2 C1 — —
K1 239. 67 246. 74 233. 83 — —
= K2 238, 43 245. 61 239, 82 — —
K3 247.59 233.34 252. 03 — —
K1 79. 89 82. 25 77.94 — —
Tin,ZOOO —
FHE K2 79. 48 81.87 79. 94 — —
K3 82.53 77.78 84.01 — —
W®ER 3.05 4,47 6. 07 - -
ik & A3 Bl C3 — —
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Fig.1 The relationship between factors and in-line

transmittance at 550 nm and 2 000 nm
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Table 3 Schemes and results of confirmatory experiments

5 RS RELR
A @%Wﬁ/% BEgsRE/C C { iR} (8] /min Tin,sso/% Tin,ZOOO/%
L10 1.5 1325 10 61.8 79.8
L11 1.5 1375 10 25.1 79.5
100r 100
90 90 :
80 3() HEOIOBUBODOE
o T0F s 70
 6of £ 60
2 sop = 50
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Z 4ot £ 40
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2 LI0OF L1l #REE%ZEEZE(L10: 1.5%Zn,1 325 CKELE 10 min;L11 ¢ 1.5%7Zn,1 375 C¥ELE 10 min)

Fig. 2

In-line transmittance of samples L10 and L11 {L10 : 1.5%Zn, sintered at 1 325 C for 10 min;

L11: 1.5%Zn, sintered at 1 375 ‘C for 10 min)
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Fig. 3 Fracture morphology of the Mg(;—,) Zn, AL, O,
(z=1.5% )transparent ceramics(a. L10; b. L11)
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Optimizing preparation technology of Zn : MgAl,O, transparent
ceramics via spark plasma sintering

WANG Xue-hua' ,XU Yong' ,FU Ping' ,LIU Wen-qi' ,ZHANG Bao-hua”
(1. School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Center of Analysis and Measurement, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; To improve the in-line transmission of Zn : MgAl, O, transparent ceramics and optimize the
sintering parameters by Spark Plasma Sintering(SPS), the orthogonal experimental design method was
applied to study the effects of sintering parameters including Zn-doped content, sintering temperature
and holding time on the optical property of Zn : MgAl, O, transparent ceramics. A scanning electron
microscope(SEM), a double-beam Ultraviolet-visible (UV-vis) spectrophotometer and FTIR/Raman
spectrometer(FT-IR) were used to characterize the microstructure and optical properties, The results
show that optimum process conditions of SPS are Zn-doped content of 1, 5at% (atomic percent),
sintering temperature of 1 325 ‘C and holding time of 10 min, Furthermore, the in-line transmission at
the wavelength of 550 nm and 2 000 nm is 61. 8% and 80% , respectively. The main significant factors
which effect on the visible light transmittance are sintering temperatures, the doping concentration, the
holding time has less influences on the visible light transmittance. In addition, the changes of sintering
parameters have little influences on infrared transmittance.

Key words: Zn : MgAl, O, transparent ceramics; spark plasma sintering; orthogonal experimental

design; in-line transmittance
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