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# # 5472168423 : MAJOR CERAMIC TECHNOLOGY

KEYWORDS: LITHIUM ALUMINATE / MAGNESIUM ALUMINATE SPINEL /

TRANSPARENT ARMOR / ADDITIVE
AKARIN SUBUN: EFFECTS OF LITHIUM ALUMINATE ON SINTERING OF
MAGNESIUM ALUMINATE SPINEL CERAMIC. ADVISOR: ASST. PROF.
THANAKORN WASANAPIARNPONG, D.Eng., CO-ADVISOR: ASST. PROF.
KARN SERIVALSATIT, Ph.D., 98 pp.

In this work, effects of Li,AlO, addition on sinterability of MgALL,O, spinel were
investigated. Two-difference MgAL,O, spinel powders (S30CR and TSP-15) were
homogeneously added into an aquatic solutions of Li,AlO,. The concentration of Li ,AlO,
focused in this work were fix at 0, 1, 5 and 10 wt%. Green samples were pressed into
pellet under 50 MPa . Then sintered by different process. Such as sintering in air at
1100-1600°C, hot-pressing at 1600-1700°C and sintering in air at 1600°C following by
hot-isostatic pressing at 1500°C for 2 h under 200 MPa. The results showed the obtained
green samples were sintered in air at 1600°C for 2 h had fine grain with high relative
density over 98%. Using 1wt% of Li,AlO, additions increased grain size and relative
density of both samples. At 1600°C had similar reletivedensity. S30CR sample turned
into translucent by Hot-pressed process at 1700°C under 40 MPa. On the other hand,
TSP-15 sample still opague. Sintered in air following by hot-isostatic pressed with Li.,AlO,
doped highly increased grain size of both samples up to 54.81-60.26 micron. There was
no improvement founded in hot-isostatic pressed process. Both samples still milky white
and had nearly grain size about 4-6 micron. The light transmittance of both S30CR and

TSP-15 sintered samples were low because of light scattering.
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UV-VIS Spectrophotometer (Analytica Specord 100

spectrometer)
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3117 3.2 1Ag038ALEUYNTIANIS (Cold isostatic pressing)
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7117 3.3 1A309dAFaw (Hot pressing)

32



3.4.3

33

N15ARFAUNNNANIG
TUINUBRLTHIUN9EALEUNNTAANIFIEAINAL 200 1nznada luriade
3.3 Azt R EN U 1600 asAaaidaa anuuiulvifuna 2
WanAn dolusudaussliundueu uazinlidnFaunniianis oy
nazuaunIsdaFaunniiAnvazfainauaunFeadudug ludnene
neanszuan TWAEY ANTUAIINTHNERAFUNN AN 9ALLATaIHA A
wanalugdy 3.4 Inam1319n1sdnfaunniiAnieazlinanFounnaueun
gruund 1500 asAaadiag dulviunan 2 dalus Tnadnisliaonunu
o |Q9‘l 1 o dl 3] 6V dl & Qg_/ dl 4
200 wnzwiada unausuenusanaiiiunfia@esensnau Tuanui s
A INN1sanFaunniiAn1sazfiaetin N anneal BnAfsngmmgi 1500
= = o 4 o i~
asAnmaidaa dulilungn 2 49lug evinnnsan oxygen vacancy #

AP U UTUINUAINNITLAREUNTBIDANT LAY TUINUUAIRINNTLNA anneal

v a 1
BAIRCTANITI Lﬂ?W$ﬂﬁlﬂ1ﬂ

7U7 3.4 1A3098AFAUYNNIN (Hot isostatic pressing) 184L31W Kobelco, Ltd.

71 O,-Dr. HIP



34
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91I7 3.5 1AgasdATzianiTn19ANEal (Thermogravimetric Analysis

Mettler-Toledo (Thailand)., Ltd. aju DSC822 Module
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3.6 N19ATIAADUTUITUBUALEH
3.6.1  AMNRUILUY (Bulk density)
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362  n9AATNUNTRITUNY (Water absorption)
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363  AMUNTUAIUBITUIU (Porosity)
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364  NITUARIUAUNIURITUU (Firing shrinkage)
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%Firing shrinkage = T X 100
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Properties
Temperature
Compositions . Bulk desity Porosity Water absorption
- (glem’) (%) (%)
S30CR 1100 1.62 53.43 29.41
1200 1.85 46.78 26.58
1300 2.15 38.54 20.19
1400 3.00 16.18 5.39
1500 3.50 0.73 0.21
1600 3.52 1.03 0.3
S30CR 1100 1.69 52.37 31.04
+1wt% 1200 2.10 41.17 19.62
additive 1300 2.86 21.61 7.67
1400 330 6.18 1.86
1500 3.53 0.43 0.12
1600 3.54 0.23 0.03
S30CR 1100 1.83 44.78 24.44
+5wt% 1200 2.13 38.46 18.07
additive 1300 2.71 21.16 7.81
1400 3.22 5.77 1.80
1500 3.38 1.94 0.58
1600 3.41 1.45 0.43
S30CR 1100 1.77 40.57 22.89
+10wt% 1200 1.96 37.78 19.34
additive 1300 2.40 25.00 10.40
1400 2.83 11.75 417
1500 2.95 12.29 417
1600 3.02 8.07 2.67
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Properties
Temperature
Compositions . Bulk desity Porosity Water absorption
- (g/em’) (%) (%)
S30CR 1100 1.55 56.33 36.33
1200 1.74 51.18 29.41
1300 1.89 46.68 24.75
1400 2.64 25.54 9.66
1500 3.30 1.57 0.47
1600 3.52 1.01 0.29
S30CR +1wt% 1100 1.94 41.60 21.50
additive 1200 2.10 38.55 18.33
1300 2.50 27.15 10.88
1400 3.18 7.45 2.34
1500 3.39 1.91 0.56
1600 3.48 0.41 0.12
S30CR +5wt% 1100 1.69 52.53 31.12
additive 1200 1.93 45.44 23.53
1300 2.31 35.11 15.21
1400 3.28 6.14 1.87
1500 3.47 1.43 0.41
1600 3.51 0.65 0.19
S30CR 1100 2.00 34.24 17.68
+10wt% 1200 2.1 33.80 16.03
additive 1300 2.31 29.25 12.71
1400 2.9 12.48 4.28
1500 2.89 15.63 5.41
1600 3.08 12.43 4.03
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Properties
Temperature Water
Compositions . Bulk desity Porosity
(C) , absorption
(g/cm’) (%)

(%)
TSP-15 1100 212 39.49 18.70
1200 2.61 25.50 9.76
1300 2.28 34.48 15.09

1400 3.00 7.71 5.15

1500 3.45 2.36 0.69

1600 3.53 0.97 0.28
TSP-15 + 1100 214 38.49 18.00
Twt% 1200 2.58 26.66 10.34
additive 1300 3.03 14.39 4.75
1400 3.43 1.38 0.40

1500 3.50 0.34 0.10

1600 3.51 0.28 0.08
TSP-15 + 1100 218 33.23 15.40
5wt% 1200 2.34 30.58 13.07
additive 1300 2.78 19.73 7.1
1400 3.11 10.03 3.23

1500 3.24 6.90 213

1600 3.34 4.38 1.31
TSP-15 + 1100 1.81 39.74 21.97
10wt% 1200 2.00 36.15 18.06
additive 1300 2.15 33.70 15.66
1400 2.53 2211 8.75

1500 2.63 23.79 9.04

1600 2.62 25.39 9.68
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Properties
Temperature Water
Composition . Bulk desity Porosity
(C) , absorption
(glcm’) (%)
(%)
BO 1600 3.57 0.25 0.07
B1 1600 3.49 0.24 0.07
T0 1600 3.57 0.04 0.03
T1 1600 3.51 0.15 0.04
M1 No CIP 1600 3.43 0.13 0.04
M5 No CIP 1600 3.48 0.56 0.16
M1+CIP 1600 3.53 0.22 0.06
M5+CIP 1600 3.50 0.34 0.10
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