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Fabrication of Nanostructured Alumina by the Combined Processes
of Magnetic Pulsed Compaction (MPC) and
Spark Plasma Sintering (SPS)
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Abstract  In this study the nanostructured a-Al,O; ceramics have been fabricated by the combined application
of magnetic pulsed compaction (MPC) and subsequent spark plasma sintering (SPS), and their density and hard-
ness properties were investigated. The a-Al,0, prepared by the combined processes showed an increase by 8.4%
in density, approaching the value close to the true density, and an enhancement by 210~400 Hv in hardness, com-
pared to those fabricated by MPC or static compaction method followed by sintering treatment.

Key words : Nanostructure, a-alumina, Magnetic pulsed compaction (MPC), Spark plasma sintering (SPS), Rel-

ative density, Hardness

.M &

A

welgel ] QYA AE Al 87HEE F R
F88 B4 AU Aol B A¥AlE
e S ZAY AL 7S TR, xRt 4
A FelA 5 Aate] stER AUAS T
o] FHIP e A kel Bl
of dejuirnt Fde] sl A9 HF B4
AepAIZIe B3], dARe] =277} AeldpE v
mAjo] F7EBIAL [dzlk vhEHe] F7EE e
< A FAER 2 SA AR vERIG
v a2 2™ A8l vl AE,

A, 9 5 AAA 54 2 AR, B

1)

rE
ot

oL

oo B onle

*Cotresponding Author :

[Tel : +82-042-868-8551; E-mail :

71 Sl gt S B, sixle] =)} A}
< heiae] A9 AY 2 A Al A Aleld]
Agoll = BT, Vil A8 9 A sl
Al w2 AF7F o] FiA AL qlvh. 1 FollA 7Y
3ol w2 UEE 7] fI3 209 A whie®
= Al 9bZ(Pressureless pressing), 97t ¢&
(Hot pressing), S+&(Forging), Y S (Isostatic
pressing) 5 18 7}A] v Eo| b, ol =}
714 HAE 383k s 2 dHeE s
T3] A3t AR 4 A w O] A, HE
Ha glg 2 F A A 5 (Magnetic
Pulsed Compaction, MPC)- 7122 A3jubyHc}
w9 g AZHElelaR &) Fbel £ GPad] ¥

ckrhee@kaeri.re kr]



346 ofF= - FH -

S 7hsle] Be] AYUIE sbssl s wal
243 F AAR A Gzl $A A2 Ao
7Fsdted vi B A A] FT S wal ol
= BA7IkAR (Spark Plasma Sintering, SPS)-
qq;q g e A)7hel] 718} o] o] FiR]= EA

22, Yz BA Al FE(oule) B HELZ <l
g F(neck) A FA1 522 7)) 42 )3
w5 5 A &7 F kg st U
7h, 28 A g4 e] rhssle] AAY Aol oA
HE S 7R .

2 dFME B2 oS Ay 3
W MpCH I A A Pﬂd 45 gy
(Material Test System, MTS)?] ¥ 7}4 A3 T4
& o833, A¥YA Az F 222 SPSHF 3
27AYS Halgozy 2 oAl 7 F79 o5
Al S Az, 4] FAo] dES) A=

o vl o&ks T1aAslgdv)
2. Mgy
E 7ol o]8£8 UFu|u} ke ult [nframat

Advanced Materials Companyol|A] 5% Zo2A

Intensity (a.u.)

500 4

400

300

2004

100

0 T ¥ R T T

ol - ol

99.8%2] +%9 0-ALO, AL Yehix
E AZAR] ARFlAME 150 nmE Hel glent, A
Az FAEe ARlE 8 s £ A A

T 200~300 nme| =719 e JAER 74
o] Ad+2 i
Me °‘EUM Urlcl?—“é/l RS Sisle] 4 ¥
HHel MPCe} A APl MTSe| F 714 A
FAE ol8%l WAYAaE AXT F AYa
A7} SPSE FHF AAAE Axsiich dFud o}
Rk W 15 mm 300 1.5 g8 2 AU
Arlazs Azsga. & dyelMe 44 A
W 24 FAe) we} vt o] oAl FHH F

Fol AlgEo] A==t AlE No. 1 MTSZ
gl en, o ¢h5eHE2 110 MPa2 30%
b A8k ek. AlE No. 2% MPCE o] &3}
2.1GPa®] HH22 s53llet. 4] Il ¢t
2489 AW 6.7°CH) £eEE2 1450°C oA
X7 Bk &Y e Al No. 3 2 No. 4
 A71e Y SRS <88 o HAH SPSE
o-&3le] AL fstHon, ojuf AHLEE
1350°C, &=+ 100°CAE, 171/ 50MPac]
AL, FAAZEE Zb2E 0 H 10802 HE R

Eiko] =77]

oft

oﬂ‘,r‘

1}

20 40 60 80
20 (degree)

(b

Fig. 1. Characteristics of the starting alumina powder: (a) TEM image and (b) X-ray diffraction scan pattern.

Journal of Korean Powder Metallurgy Institute



A7\ EeA Y 2

A7 e A5EA

2000+
;:; 1900 .
= 1800 *
2 ]
£ 17004
£ L]
£ 1600
=1 0w

15004

1400
9 1ooJ ®
%‘ 984
g ol .
T 9% ®
[
2
F 94
&

924 ® ®
T oy T L L} T
No. 1 No. 2 No. 3 No. 4 No. 5

Sample condition

Fig. 2. Vickers hardness and relative density of the sam-
ples prepared by various compaction and sintering con-
ditions.
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Fig. 3. Formation of the cracks and induced peeling in
sample No. 2 (MPC + sintering); (a) low magnification, (b)
high magnification.
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Fig. 4. FE-SEM images of the sintered Al,0,samples with different preparation conditions; (a) MTS + sintering (No.
1), (b) MPC + sintering (No. 2), (¢) SPS+ holding 0 min (Ne. 3), (d) SPS + holding 10 min (No. 4), and (e) MPC + SPS

(No. 5).
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Fig. 5. Average grain size of the sintered samples.
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