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Abstract

In this research, a new method for consolidation of Al-20wt%Si powders using a magnetic pulsed compaction (MPC)
was introduced. A wide Range of experimental studies were carried out to characterize the mechanical properties and
microstructure of the MPCed materials by means of SEM, TEM and tensile test. It was found that the effective properties
like higher strength and full density were achieved while maintaining a fine microstructure. Consolidated bulk by MPC
showed higher density without any crack than that of the general process. With increasing the number of MPC
compaction, the density and mechanical properties were also greatly improved.
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A2 Aol WA wet @Rngoze A Aol F&5A JFAAE JIH F3 AFAY 4
Aoy vyola Fo AFsE 717 £9I} Auje g4 o) nE AALH JZH o, 1B=, W
A Yrlr EJL UEUE E5E39 75 Eggas Aded #4el AFHR Ao F3 AlSic =
& YulrAg e Ydehfo] A%5x BE 2 7l AgiAAZ H4s) A gdd 2AdAY I A7
7t Z71stm glE FAolth x| 7|&e] Ay oze BUte HAFo FRHOZ dojy ¢FHEYo
AAHoz nEA E2HE Aol Brs dd 4 # F Ay FEol dour] A 2 BEE
M APASE Azs7)d) olElgol AUk 2H@A oG EARE AAs] A5t T4 4¥ P
o) &% 7] A YA YA (Magnetic Pulsed Compaction: MPC)E ©] &31H, vioja& = W9 o &
& A7 Foto] 231¢(~4GPa)e] ¥ ¢HL et nUES] AFA AFo] e &S T Y
2y 199 AYAE AL T 5 don, YN d23 A5} sedtd ARl ¥ FHE
AR @ glth, ole] B AxE Ar|EA GEHYFHE ol T AlLSi BT AP Frl] dE ATEA
AEgtes Bro) o] e EA tig AF ZAAE B3 sz gk 28 ool 4¥4d R 7
A Ao} wAE= Ao U AFE FAFUAS.
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2. dEYY

2 d7dMe A71E4 /I E Y DE A8t A RFTAYeR AxE £2E AHSEIGi, WA
20mm Sl ¢ 1¥E A7 AYstd t2a9 FelY JPAE Az A7jEx JYLE A
of W& 243 R S4P7IE 1FE7] Hstq 27] $F & 12,2.0,2.5GPa, 3.0GPa®, £ 4E 4,68,
10g2.2 HHAA Az FU. 39 25 A782 NAGAAFPAS 4p9 BLS 1.2 GPag) FHoE AY
@ APAE Yl Jew, £ I Y3 8wEy] sty duk FEZHAI)E o839 A
7192 AY FAY 2L A4 AYF A 2930 veldo. YA LEE ol27]| v vy
o2 FAsle HYEFE JEldod, YA FEAL 20: 10~ 70", Scan speed: 0.05/sec, Voltage: 40,
Ampere: 409] =02 XRD ¥47]& ol 833, A¥A ETA F WRERAL AAWE FALAA &y
7J(Field Emission Scanning Electron Microscopy:FE-SEM)2.2 #&A3Q 1, 7143 ZEE BA2AE A7)
o} AFA A7 E ALE-3H% ).

Fig. 1 A7182 A2 FPAA Fig. 2 MPCAJ 3 A (1.2GPa) Fig. 3 4334 A A(1.2GPa)
3. 43 % 1%

£ dFdMe o224 B 5 UE R 2ol A7BA HAAFEFHE o] &5t BT HoE A
ZE Al20wmt%SiED 4g& 2.5GPaE 71Ysld AYE A 95-98%2 olELEE JIA AFYAE AxE
T ANeH, YA FHoE= AW 22 ojd AFgx FAHA gk 2 273 JdA E F e
RAE go] At FHoZ HYH AYAY AL R0 Ado] FEHAUTY 29 4= AYUgEH} £
9] %o WE AP HYULE Vel Aos AFPYHol Fr13o] ul}l 80-88%01A 95~98%E F
Vst o, Bdeo] Figel wiat ¥x FAEE 1.2GPa BUhe 2.0, 2.5GPad A w9 WA e,
A7NE2 AYIAL 12 )39 ul$ HFE A3 Aol 75T FAHLE E ATFAAE 95-98%S] 1
FEE Ze AZAE AXE 5 A9Y. 29 5+ gy 239 dol & HYPA Folg Y A
o2 BE Yol 7ol wel YA Folrt Tt e AL ARNOAY 2L A L Yo
A3t} 2.0GPad} 2.5GPaol A& o] W39 71&717) RolAE & & Uk, ooz & AFoME AT
st 2 g sy A3Ae 25, 234 2 7AF E4o] vXe Ede st AAHoE 4
o=
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Fig.4 483} £4Fe WHsle] g =g Fig.5 $+83 BT Yo Wsd w& 4FA %0]7

% 7|
C R ATE ANAYERY 2147] ZEEY AFNEAE Y 48U AANAALAIISAL AHdE
A7 Adeg FYHJFYUT.” oo ZAF =Y},
128
[1] L. S. Song, J. S. Lee, I. S. Park and D. Y. Lim: J. Kor. Ceram. Soc., 37 (2000) 625 (Korean).

[2] H. C. Park and Frank L. Riley: J. Kor. Ceram. Soc., 29 (1992) 489 (Korean).
[3] Y. L. Chen and R. J. Brook, Br: J. Ceram. Trans., 88 (1989) 7.

[4] Mehdi Mazaheri, A. M. Zahedi, M. Haghighatzdeh and S. K. Sadmezhaad: Ceram. Int., 35 (2009) 685.

- 461 -



