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Abstract: Alumina added with Mn;O4 up to 7.5 cat% of Mn was prepared by conventional ceramic processing, and

the sintering behavior and the optical properties of which were studied as functions of Mn content. Densification

and grain growth of alumina were enhanced by Mn addition up to 0.75 cat% but was leveled off at higher

concentrations. XRD revealed that Al,MnOg(galaxite) was formed as a second phase in the specimens with more
than 0.75 cat% of Mn. Thus it is believed that either the solid solution effect of Mn or the Zener effect of
Al,MnO, becomes predominant in the sintering of Mn-added Al,O; according to the additive concentration. UV-VIS

reflectivity(SCI) spectra of Mn-added ALO; consisted of smooth bottoms in 300~550 nm wavelength range and

plateaus at wavelengths longer than 650 nm. The reflectivity spectrum continuously moved downward, and the

specimen color became darker and thicker with increasing Mn content. The CIELAB color change with respect to

standard white was also dependent on the amount of Mn added: AL (D65) negatively increased and A £, (D65)

positively increased with increasing Mn content, probably due to Mn substitution to Al and/or the mixing effect of

black AlLbMnO, as a second phase.
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Table 1. Composition and sintering condition of Mn-doped

alumina specimens abbreviated to AMXxx.

Specimens mol% Mn (cat%) Sintering condition
AMO02 0.2 (0.3)
AMO5 0.5 (0.75) 1.200~1.500°C-2 h
AMI10 1.0 (1.5) o
AM20 2.0 (3.0) (in air)
AM50 50 (7.5)
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Fig. 1. Densification of Mn;Os-added ALO; as a function of

(a) the amount of Mn added and (b) sintering temperature.
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Fig. 2. XRD patterns of Mn-added Al,O; sinterred at 1,500°C
for 2 h in air.

Fig. 3. Microstructures of Mn-added AlLO; sintered at (a-c)
1,400°C and (d-f) 1,500°C for 2 h in air. The amounts of Mn
added are: (a, d) 0.0; (b, e) 0.75; (c, f) 3.0 cat% (bar=5 um).
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Fig. 4. Effects of the sintering temperature and the amount of

Mn added on the grain growth of alumina.

3717t &7k Zlol olgHAIRE, Mno| gAY
0.5 cat% o]st& Yol 1 &7} Zo| Qx} ¥l Lo
nghd 2o gerech (14]

= 39 1400 Cet 1,500°C2 AZA3sH AMxx A4

Ao oM PES UErRTh 243 AlL0s U0
waE e Qe ga 89 BN 2ol ojn
9 Zr(Mn)Oolth. $HH Mno] A7t

cat% ol%olA Al,039] ?
+ 27Pgol ATt o] 2%

2 471 Mno] Al038} ¥h-g-5}od ?_% AleDOzl
29] XRD 24 Au} &old 4~ QIdT}. 2kt
Mno] A7tgo] S7td4=

9 E*J Ale3—1 ”4% °‘7\‘} q7]E LHErIe. 22

2% 1,400°CollA Al,0s9] Hod AAF Z7]& Mn9 H
7V 1.5 cat®%7lx] ¥utstA £715F & o olaF AUt
stol= 1.6 um %’——J 7= 2R e YERHAI
olof ®isto] ~72 2= 1,500CY 3% Al0s9| B+

UALZ7]= Mno] AZE|A] fgts we umof| A1
A7t 0.75 cat%Q 7.4 yw7tR] A £

cat%2] 3.7 um7tx] A&A 02 ZHASHITE.
N3 14OOC0ﬂ/\1—4 AT

AR AFgE 2oAd & 435t ALOYT &
Z71GANA B8l AY dojur
Mng A7st AlHoA = R|F37E 41
dAl0 S0l ol FAHE UAE 4

of ofst AT JARE = 7]Fo] At AF

L

B0l SAlol Ha

1
t BE &4 Aol 27 5

rlr

5. 272 2% 1,500°Co]
[2Al0ll ol Sof B

| >

StE 3L AA o]F 94@* U/d7ol Aleddt. ojrf Mn
o A7tz JAIMS A4 o]22f =Hito] FARlE o] 7t

% 0.75 carbr] ANF QAR BRETE dodet
T2t 3 ol Mng A7FeH ALMnOsH AAE0] ¢l
1

Aol 2&HAto2 Emshy, o]Zlo] A oS wefsh=

G1HZener effect)o]] 2Js Mno] A7}2ko] Z=7}sto] wh

E‘]- A120394 %a— Cl‘:};:]' 37] ﬁ—i‘\—gi 7|:| ?l-]:]_ [16]
3.2 B8s N3

= 50 1,500°C2 AZSH AMxx A|HQ] UV-VIS
Z WALR(SCL %) AMEHS Uepfol). v 2
Hqoz 435 AlLMn0O42] 1,400°C AZAA|9] AHEH

U REISIISY

----- AMO5 n A
. 50 — YT Pk i Tt
e cenene AM20 K
S I ' ;
:j__/ - = =AM50 A
:‘5. 20 = =AM
B
= ’
@ s
2 Pl o DY
h{‘u R . oy fvw = v
10 ol T —
0 | | | |
300 400 500 £00 700 200

Wavelength (nm)

Fig. 5. Reflectivity(SCI, %) spectra of Mn-added AlLO; sinterred
at 1,500°C for 2 h in air (A2M=Al,MnOy).

= UERIA] dokout &8k AlLOs9] WAL
A o JooA] SCI 60% ©o]Aro] vl WA
2 Btk s Mng 7R Al SCI
F2 650 nm(R) oldollM= =il FEstt 650
nm-~ 550 ( VRl G7A3] A5t 420 nmoflA] A
3 300 nm(UV)7FR] &ots] Z4asts 2ok
. 420 nm §Zo] AHMEHS] FJ52 Mn
F 0.75 cat®% olJollM= LojuA] ot Wil
LFs YERdT YAl whabgo] F7])&
Mno] 7tgo]l @S45 Hordq 500 nm 7|ECo=
Mno] 771 (cat%)-SCl(%)= 0.3-29.5, 0.75-16.4,
1.5-12.1, 3.0-10.4, 7.5-8.30] i},

ot 2
rlo rir

o

al
il

|> ol |
==
[m ok [m g



A7 AAA 78 3] =

o
|
1

@) )
20 -
_ o AM20
e o 4310 ﬁ'40
g . v
£ 4 L0 R T
*
. 0
AMOD < -30 & AMIOS
® AME0 & AM10
o lo 22 & AN20
410 10 20 30 ol
Aa™(Do63) & 41450
10 + Ao
gL

Ab" of AMxx sintered
Ab°; (b) AL (AM=

Fig. 6. CIE color difference ALY, Ad',
at 1,500°C for 2 h in air: (a) Aa’,
AlLMnO, sintered at 1,400°C).

Vi % Al,O3= UV-VIS
Sste] A2l ?ﬂ A Abero] ofsf Ay
al= éhﬁ AlOs = DMH A Ao Al ol2g A

mlo o2

olg& olzoz gt i%% Fxol AR
(crystal field)o] oJsff A o]=4 o]29] 3d MR

o tE Eaj7} Youb AA} Aol ojst ATl &
471 ol ALOse =RE Holae) £59f o
2 Jhpol wep S90] MG wA ot dE 5U

v pEA, T QA Fe't Lg. Fer o

= _I;|O g
rQ o
lo
]
rty
wh
x

| 2>
g ]
>
E
rlo
=
5

r\o r&*' ro 1

Z,\-?_} AlbMnOy4 i?éiﬂ%

4272 &4 % XRD
ALOso Higt Mno
AR, o] ArIEx| 9]
HhAbe ZAaAtE 22 Mno X|F 18 syt ost A
o7 moEct £35] Mno 18 $HA YolA Mno
183 Z7to] wat 420 nm(BpA) BT BRARgO]

1%

AE AT of ARolA
AL 0.75 cat% o|st=
550 nm~300 nm FH°

\=]
e

|
o

al

ARt ol e Qlstirt. st g FHA] o]l
Mng A7Heh AlHoA] Z7b9l wiatg 24 E3

650 nm ol AJolqe] s Za P Mo st

]

A, A29¢¥ A9 pp. 539-545, 20161 9¥: =7

15 = 543
70
i 60
(Y]
&
"5
[‘IQ] a0
40
0. 2.0 4.0 6.0 2.0
Clat% Man
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