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Abstract The compaction response of TiO, nano powders with an addition of Ti powders prepared by mag-

netic pulsed compaction and subsequent sintering processes was investigated. All kinds of different bulk exhibited

an average shrinkage of about 12% for different MPCed pressure and sintering temperature, which were approx-

imately 50% lower than those fabricated by general process (20%) and a maximum density of around 92.7% was

obtained for 0.8GPa MPCed pressure and 1400°C sintering temperature. The addition of Ti powder induced an

increase in the formability and hardness of the sintered TiO, But the lower densities were obtained on sintering

with addition of over 10 (wt%) Ti powder due to generation of crack during sintering. Subsequently it was verified

that the optimum compaction pressure in MPC and sintering temperature were 0.8GPa and 1400°C, respectively.

Keywords : Magnetic pulsed compaction, TiO, nano powder, Ti powder, Densification, Shrinkage

.M B

chekgt Eopel] LIS AMEEAL S TiO, Al

2 A= T To, ¥TE 24sle] 38 e}
A ABZ, ZL HAP, Ti =9 AZ2 HArlsl] A

ANEE BE8lar Qs FAlol. 4 3llM=
olu] 0|5 XS AAsle] A ESs)A glor), 24
FHoN G7 e T FA9} 25 2 A
E o] Rl st ;q_a_;d AF7) D Qsk ASH
ot} Bl& &=l 2A7)ES M| SeiME
FoEnE ke k= "é%‘ﬂfﬂl oJgk W=o] g

[Tel :

*Corresponding Author : +82-41-521-9387; E-mail :

A3 el STl o7t AlF =] dFite] a3t
o Az ARl A4S AR 22 Fell

Agrs AAskE 2ol T8, 22§ Aol
AAZ 77| dieel 24 o] A<l B
Az Bl gAML Alel7h FR3PH1-2]. 3HA
o, Bl R A AR Alele} miAlEE
A|zo] ARl o W 34 HlEe] &7

£ 5 A w2 RS 7 AdHH3)

=3, TIOE 33 AlRpARe] 24 diFts
o] 7] Az 9 AW Al wet =2 F5-
Hug, ol wE A7) M2 AL Sl

hongsj@kongju.ac.kr]

223



224

A 2 ole)g A ek,

R -

SRR

7129 Agupge oy Algh] ujiale] van
der Waalst} 1 ¥}e] o}= Asle)] 93t LAA=
Fated, FA2geIML) YA wHEE el 23}

o] iEAle] AUES

el AATHS]

S, B2 vhe 34 2 Ak 2
A A ARE ARlsla 2 QA A 9
o] 2g3pe, Aol BANNATE S8 oA
2 B0 FUT 4 b 54 AR AP

Hetsle] TUwe] Aol
Bhsaa, 48 A 2RYe AT BE ool 4
A 937} Ho] EA olge] Erbssiche A

F2 3= A3 (Magnetic Pulsed Compaction, MPC)

NRT - o AF - F47)

olgatu, we) FUs} 3 AUskE shsH
w2 7Tl AAE AFEE § 9, AELE

A
&

o
ox, I v
off. yo
i il

& Wik ozt B2 71AH A4S
o ke Aoz BuEw girke].
‘4—?1— l—‘ii}ﬂ 7Fs3le] 71Ee] o
| ¥lsl Al w2 S 7L Sle
B d7elMe o Wdol Hargl ApjEs qf
AEWE ol43le] TiO, vhede] AUAES A
A AZIAL v T BT A7RReEA AlE
Azl e FAT 5 3l B o= vAE
Aol o} Bl ge] ¥ o 24 A FES AT F
NS Ao ZldEG. ofd] £ ATelxe &AL
o= 3t PSS e AR 45 A

I=;
l

a2 e _?L' o
v

e

J
i

¢

.
g
2

N

Table 1. Effect of different mixing conditions on the appearance of bulk at various compaction pressure and Ti powder

(O: non crack, X: crack)

Sintering Temperature

No  Compaction pressure PVA(g)+w(g) Tio, (g) Ti wt% («C) Crack Formation
1 0.7GPa 1+9 40 2 1300 O
2 0.7GPa 1+9 40 1300 (¢}
3 0.7GPa 1+9 40 1300 (¢}
4 0.7GPa 1+9 40 10 1300 o
5 0.7GPa 1+9 40 20 1300 X
6 0.7GPa 1+9 40 30 1300 X
7 1GPa 1+9 40 0.5 1300 X
8 1GPa 1+9 40 1 1300 X
9 1.2GPa 1+9 40 2 1300 (¢}
10 1.2GPa 1+9 40 4 1300 (¢}
11 1.2GPa 1+9 40 6 1300 O
12 1.5GPa 1+9 40 2 1300 O
13 1.5GPa 1+9 40 4 1300 O
14 1.5GPa 1+9 40 6 1300 o
15 1.2GPa 1+9 40 10 1300 (¢}
16 1.2GPa 1+9 40 20 1300 X
17 1.2GPa 1+9 40 30 1300 X
18 1.2GPa 1+9 40 40 1300 X
19 1.2GPa 1+9 40 50 1300 X
20 1.7GPa 1+9 40 10 1300 X
21 1.7GPa 1+9 40 20 1300 X
22 1.7GPa 1+9 40 30 1300 X
23 1.7GPa 1+9 40 40 1300 X
24 1.7GPa 1+9 40 50 1300 X
25 1.7GPa 1+9 40 0.5 1300 X
26 1.7GPa 1+9 40 1 1300 X
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Table 2. Effect of different mixing conditions on the appearance of bulk at various compaction pressure and sintering

temperature (O: non crack, X: crack)

Sintering Temperature

No Compaction pressure PVA(g)+w(g) Tio, (g) Ti wt% «C) Crack Formation
1 0.7GPa 1+9 40 2 1350 O
2 0.7GPa 1+9 40 4 1350 O
3 0.7GPa 1+9 40 6 1350 O
4 0.8GPa 1+9 40 2 1350 O
5 0.8GPa 1+9 40 4 1350 O
6 0.8GPa 1+9 40 6 1350 O
7 0.9GPa 1+9 40 2 1350 O
8 0.9GPa 1+9 40 4 1350 O
9 0.9GPa 1+9 40 6 1350 O
10 0.7GPa 1+9 40 0 1400 (0]
11 0.8GPa 1+9 40 0 1400 O
12 0.9GPa 1+9 40 0 1400 O
13 0.7GPa 1+9 40 2 1400 (0]
14 0.7GPa 1+9 40 4 1400 O
15 0.7GPa 1+9 40 6 1400 O
16 0.8GPa 1+9 40 2 1400 (0]
17 0.8GPa 1+9 40 4 1400 O
18 0.8GPa 1+9 40 6 1400 O
19 0.9GPa 1+9 40 2 1400 (0]
20 0.9GPa 1+9 40 4 1400 O
21 0.9GPa 1+9 40 6 1400 O
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Fig. 1. SEM micrographs of (a) TiO, nano powder and (b)

Ti Powder.
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Fig. 2. Photos of fracture behavior of (a,b) MPCed com-
ponents and sintered and (c) bulk.
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Fig. 3. Photo of comparing size and shape of (left) MPCed
component (0.7Gpa) and find component with (right)
MPC ((0.7GPa)+sintering).
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