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Densification of TiO,+Ti powder by Magnetic Pulsed
Compaction
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Abstract

In this research, the fine-structure TiO2+Ti bulks have been fabricated by the combined application of magnetic pulsed
compaction (MPC) and subsequent sintering, and their densification behavior was investigated. The obtained density of
TiO,+Ti bulk prepared by the combined processes was increased with increasing MPC pressure from 0.7 to 1.7 GPa.
Relatively higher density (88%) in the MPCed specimen at 0.7Gpa was attributed to the decreasing of the inter-particle
distance of pre-compacted component. High pressure and rapid compaction by Magnetic Pulsed Compaction could
reduce shrinkage rate (about 10%) of the sintered bulks compared to that of general processing (about 20%). Mixing
conditions of PVA, water, Ti and TiO, nano powder for compaction of TiO, nano powder did not affect on density and
shrinkage of the sintered bulks due to high pressure of MPC.

1. N2
YRHoE Tie AFTARE ATRA, FAMR, M2 WM, ZPA, G2, FHA, GFE o
SPHE ol FWSaA AR glon ATo: Tik FRLLAG ] E-bean 39 B ARE A}
2EAY P, TiS #7bste] AAAREZ ALES) fstel Bewd S sn vk Y 223
Fdol 9457 43, A5 AR 242 5 g BAY, 291 25 AALSHQA) BE
o ol%ol d@ A7t AFHo2 LFHuUL. RUFAT Bl A AL 1T 2 ool
W, Axs 273 ARH FEEA0] WASoE DY FAAe] FEeI BIHA ¥ow 22

Fol wao] ol Fol DR 2AAe BE W ATel AF SAE A%Th. T A
g2A AR feiME 224 U By ollg ojx HEo AQE QFSERE ofd T AT
7 AT, HT A7) A 948 283 Ar]HA ¢E A (Magnetic Pulsed Compaction, MPC)2 7]&
o] AFWnct o B/ AH(vlolaE %) Tk = TS (Pa)Y =2 GBS Jlete] £2e
AYsE oA HEE AR W 22 L% % AGE E w0 opoh Ee A, A
714 2 Aoy A4S dE El: 5730l O‘E} EY PARSSi 0] A =k O A el
detF A P SPS FAHRT AAAH 2 AHE Hn O‘D}. olo] B A= Arida AFAAIFAE
o] &8 TiOTi TFE T EA 9 A4 Hrol dig d724 A3dEad 324 € & 322 Ti
Yol Tgu| st mE XYUst A 2 A4 d3

2. A4y
B 7o o]£F Ti0 Yx B Y 7|gozrBE F39 AOogA 10099 X9 Rutiled 9
ARFZE A3 = 2o daRgs A1&stHt. Fig. 12 B Ao oj&4d Ti0 Y

-394 -



vl g4 Arle SRR #Ed AlFoza v T3] s @Y FHzA v
10~20nme} 2715 YeEhds AT §3E ¥T S Suisie #Fsd 22 YRE 100-300me 271 E
Ze Hed2E UEga gl £, v B2 gL mesin, o g BEgA] 9ot
Fig. 2. = & 7o) of&d Tiv¥Y SERtZold, mto]3 & AlojzE 7Pz los T3¢9
AYT2E 7HA @ o

Fig. 3v A71d2 @5 Ay 248 Jehe AR osA dR3e 71dx 488, 7 s,
e BE 2E2 P glod, of 2pad AIUHER mlojaRxel ulg FHE A =
Lo dgd 5 gle Aot Ay 2Ee AAA glole Yk gHoR 27 A9AS vE
T 87l mEel 2 dydME JnREd Aysyd BUz E F OPAY B9 vl HHd
AYRAY (PVA2. 2w, EwtBE  7IFoz  FEEYm, o7l Ti 2L U
BlE(0.5-50wh) 2 2FF H, Av)d2 FEAAFFNL WA 20 mo] FHol 7 BTE AU
#Ee] Haa Yz 4HT F 4B o e 2

185l AZLLE = 1300~1350°CE WE A

Fig.3 R7182 71t 83



Fig. 4 & TiTi T 222 20m A E9 Z3d %%‘.fs& F Arig s pGAEARE =7 ARA
Z 1300°CAA] 2A17F FoF 2AAZ AAAY FAT FTUHAHE UeEhgE ARoz A
= ojH Aoy #E9T BEHA Yot

A7VE 2 A8 A2 0.76pad) ¢FEOoZ A¥EY 1300°CHA A 2417 B HAEAES AL TiE
o] 2-30wthe] TulSwsle] we) Fdo] UM ALE Ay FFHEL AF F 102 JERRTH
(Ti 2%,4% 6,% wt%d wW)olt L FZ2EL 7£9 dutFAuct nj$ e goz XNFHFIEE &4

Al g g Ao 7igdd.
Fig. 5 & A7|g& 74 2A 1.7Gpa®) A= nistel TiRTo £ &S €d s
1\.—

LT~
32 eERI gloh. Ti #3Fo] 2-6wth U ) 0.7Gpa o]/dol
kel

x7) ARA ZEol BAALH, TiY FFo] Frigdel wat JIFHE Fak F7heke] 10 wth o3
AlME 1.2 Gpa oY oXx #Hol gle AYAE AT + AU, 23U 1.2 Gpa o]4folA
T WE-E 271 4% A 0] 2SIt o9 2L AAE AftgAgsgter 4F 4T A W =
< 45YH fIol A e =g B duviArt FHHI, ojg g7 LT AU
of 223 fUxE st FEo| BAGAR, FHEL LS AlgoeA LAY A 24ugo &
o golate] HES SHolUAe] 4L WHss Aoz AZtAY. 22l Fig. 5 oA RARE B
9 Zo] 2AAANME TIEEY T dol S/l wet 24T 2 F4e W vz e

11

o, Tiggol 7T 10 wih o} delAs SOOC o} o) & ’*%1%‘303} Aﬁﬂ BEA W5 Tige
ol &l 77ty HozA, £ZAAY Hdo] MIHAY FHF oz FFetd ¢EE dose
e B2 AUT. ol T EHe Tn‘i’-%‘ﬂ =3 ol IS o ’33}711 doixttt. 28

o
oBL s

Ho2T Ti £ TuRel T4 AUAL HEHE AN wtk ol IAE ool 27 A
Byoltt 7S 3747 A0 BE & & AT

Fig. 4 224 AW {4 (22A3) Fig. 5 223(8%)3% $(8%)q 3Adn 2=

—u—horizental shipkags
—%— verical shiinkage

-
L
i

50

20 -

d
af

Density(%t]
n
Q

0

&l 4 ] \“'—«.\.

S0 T T T ¥ T T L2 v T T Y T T T
D 2 & 6 B I 12 1¢ 165 15 7 22 2+ 26 Z8 30 32 Ti[wi %)
TI®)

Fig.6 Ti %o WE 84 Yo (Y :0.Mra, 2T :100T) Fie7 T 2342 I Y HE 458

Shriniage|¥)
»

;

=4

4

(- -
-
-
"y
=
~
o
s
E-2

- 396 -



ABRHo= 0. 7Gpa91 Atadold TiZgEZo] 2-6wtdYd o) ¥d L Fdo] gl AAAE &

MN\D]’ Flg 6 & ISOOJC, *33“3 7 = t

ANge e ﬂév‘ﬁie_i 83 % 9 2

Ehiz gl

B gz JEdoes 1049 72 2 Mg £5
. d; = oAl Tk upe} go] TIFESETY Ao A3 4

Haahs gabs QX u AZRRAA A4 9 tﬁ;ﬁéow 7EE o7l # £ gle

&k

o o 2
= = )\}k/\Aq

2
R
D8
N
2
o
r o -y
S
i
o
X

%7
“EoATE AgrleRo 2147 ZRE A7 Aldle gad AAd 24483 TlENE Abde
o) d7E AYez FHEHAFUTH oo FAL=HYh

HuEd

1) C.Qianwang, Q. Yitai, C. Zuyao, Z. Guien and Z. Yuheng, Mater. Sci. Eng., B31, 261-163 (1995)
2) J.-H. Song, J.-S. Lee, I.-S. Park and D.-Y. Lim, J. Kor. Ceram. Soc., 37, 625-631 (2000)

3) A. Kumpmann, B. Gnther and H.-D. Kunze, Mater. Sci. Eng., A168, 165 (1993)

4) M.E. Wahburn, Am. Ceram. Soc. Bull., 67(2), 356 (1998)

5) S.-C. Liao, K-D. Pae and W-E. Mayo, Mater. Sci. Eng., A204, 152-159 (1995)

6) S.Zhao, X. Song, 1. Zang and X. Liu, Mater. Sci. Eng., A 473, 323-329 (2008)

7y C.C. Jia, H. Tang, X. Z. Mei, F.Z. Yin and X.H. Qu, Mater. Lett., 59, 2566-2569 (2005)

8) B.H. Rabin, G.E. Korth and R.L. Williamson, J. Am. Ceram. Soc., 73, 2156 (1990)

9) S.J. Hong, G.H. Lee, C.K. Rhee, W.W. Kim and K.S. Lee, Mater. Sci. Eng., A449-451, 401 (2007)
10) R. A. Andrievski, Intern. J. Powder Met., 30, 59 (1994)

11) H.W. Lee, J.H. Lee, H.W. Jun and H. Moon, J. Kor. Ceram. Soc., 37, 1072 (2000)

- 397 -



