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5272401423 : MAJOR CERAMIC TECHNOLOGY
KEYWORDS : MAGNESIUM ALUMINATE / SPINEL / SINTERING / MICROSTRUCTURE
/ LITHIUM FLUORIDE

PORAMATE CHINTASONGKRO : EFFECTS OF SINTERING PARAMETERS ON
MICROSTRUCTURE AND PROPERTIES OF MAGNESIUM ALUMINATE
CERAMICS. ADVISOR : SUJARINEE KOCHAWATTANA, Ph.D., CO-ADVISOR :

KARN SERIVALSATIT, Ph.D., 60 pp.

This study focuses on the influences of sintering conditions and sintering additives on the
microstructures and properties of sintered magnesium aluminate ceramics. Two magnesium
aluminate powders, S30CR and TSP-20, were isostatically pressed and then subsequently sintered
in air or in other atmospheres (vacuum, nitrogen and hydrogen) at the temperature range from
1430°C to 1650°C. It was found that when sintered in air at 1650°C, both pure magnesium
aluminate ceramics gained fine-grain microstructure with the relative density over 99% and the
Vickers hardness of 15 GPa. The addition of 1 wt.% lithium fluoride into magnesium aluminate
powders showed the different results on the sintering behavior between these powders. For
S30CR, the relative density of the sintered specimens improved when the specimens were soaked
at 800-850°C during sintering while no significant change was observed for TSP-20. Without
soaking, the remaining lithium fluoride accelerated the grain growth in the lithium fluoride doped
TSP-20 specimen to the size of 83 micron. The light transmittance of both sintered S30CR and
TSP-20 specimens was low in the visible region. Furthermore, there was no improvement on the
relative density of the sintered magnesium aluminate specimens when sintered in other

atmospheres at the same temperature.
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Pattern : 00-021-1152

Radiation = 1.540598

Quality : High

MgAl204

Magnesium Aluminum Oxide
Spinel, syn

Lattice : Face-centered cubic Mol. weight= 14227

S.G.: Fd3m (227) Volume [CDJ = 528.12

a= 808310 Dx = 3579

Heor= 170

Color: Colorless

Sample source or locality: The sample was furnished by H.R. Shell, Bureau of
Mines, College Park, Maryland, USA_

Sample preparation: Shell used a carbon electrode furnace and removed an
excess of MgO with hot HCI after crushing.

T¢ e of data collection: Pattern taken at 25 C.
Optical data: B=1.718

Data collection flag: Ambient.

Natl. Bur. Stand. (U.S.) Monogr. 25, volume 9, page 25 (1971)

CAS Number: 1302-67-6

Radiation : CuKa1
Lambda : 1.54050
SS/FOM : F29=58(0.0151,33)

Filter : Monochromator crystal
d-sp : Not given

Internal standard : Ag

2th

19.029
31.272
36.853
38.525
44 833
55.660
59.371
65243
68.642
74132
77.326
78405
82.645
85.762
90.977
94.099
99.347
107.908
111230
112321
116.923
120.509
121.702
126.769
130.739
138.073
142.989
152.693
160.661
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Pattern : 00-004-0857

Radiation = 1.540598

Quality : High

LiF

Lithium Fluoride
Griceite, syn

Lattice : Face-centered cubic

S.G.: Fm3m (225)

Mol. weight= 2594
Volume [CD] = 65.30

a= 402700

Dx= 2638

Heor= 130

Optical data: B=1 3915

Cu, Fe, Mg, Sn <0.001.
Color: Colorless

Data collection flag: Ambient.

General comments: A Harshaw Chemical Company sample_
Analysis: Spectroscopic analysis (%) Sr 0.01-0.1, Pb, Si 0.001-0.01, Al, Ba, Ca,

Temperature of data collection: Pattemn taken at 26 C._

Additional pattern: See ICSD 62361 (PDF 78-1217)

CAS Number: 7789-24-4

Swanson, Tatge , Natl. Bur. Stand. (U.S.), Circ. 539, volume |, page 61 (1953)

Radiation : CuKa1
Lambda : 154056

SS/FOM : F8=140(0.0072,9)

Filter : Beta

d-sp : Not given

2th

38.697
44 997
65495
78.768
83.000
99.831
112.971
117611
139141
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MIUATUOHANUNIIFINTTZAV U IALUY Oral presentation !,dﬁlfN “Preparation
of Zirconia from Zircon” 111515 zcgumﬁcmms The 5" Mathematics and Physical Sciences
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MIUATUOHANUNIIFIMITTEAVUINBIALUY Poster presentation l,dﬁlizN “Effects of
Sintering parameters on Microstructures of Magnesium aluminate ceramics” Tums ﬂszﬂgu
N1923%115 The 2™ Research Symposium on Petroleum, Petrochemicals and Advanced Materials
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