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Abstract Fe based (Fe,,C; ,Si, B (,P , Cr, Mo, Al, )} amorphous powder were produced by a gas atom-
ization process, and then ductile Cu powder fabricated by the electric explosion of wire(EEW) were mixed in the
liquid (methanol) consecutively. The Fe-based amorphous - nanometallic Cu composite powders were compacted
by a spark plasma sintering (SPS) processes. The nano-sized Cu powders of ~200 nm produced by EEW in the
methanol were mixed and well coated with the atomized Fe amorphous powders through the simple drying pro-
cess on the hot plate. The relative density of the compacts obtained by the SPS showed over 98% and its hardness

was also found to reach over 1100 Hv.
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Fig. 1. Schematic diagram of the in-situ composite process
using EEW in liguid.
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Fig. 2. XRD results of the atomized Fe amorphous pow-
ders with their size.

Table 1. Thermal properties of the atomized Fe amerphous
powders

Temp. T, T, AT, AH(J/g)
K 787 821 34 -84
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Fig, 3. FE-SEM of the atomized Fe amorphous powders; (a)-140+170 mesh (-106+90 pm) and (b) -200+325 mesh (-75+43

).
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Fig. 4. FE-SEM of the atomized amorphous Fe-exploded nanometallic Cu composite powders. (a) 5wt. %, (b) 10wt.% and
() 15wt.% Cu
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Fig. 5. EDS results of the as-prepared amorphous Fe-nanometallic Cu composite powders.
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Fig. 6. XRD results of the as-prepared amorphous Fe-nanometallic Cu composite powders: {a) Swt.% Cu and (b) 15wt.% Cu
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Fig. 7. XRD results of the amorphous Fe-nanometallic Cn bulk composite prepared by SPS at 530°C; (a) 5wt.% Cu and (b)

15wt.% Cu
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Fig. 8. Optical micrographs of the amorphous Fe-nanometallic Cu bulk composite prepared by SPS at 530°C; (a) Swt.%

Cu and (b) 15wt.% Cu
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Fig. 9. Micro-Vickers hardness of the SPS amorphous Fe-
nanometallic Cu composites with Cu contents.

ol SPS A A viAA YA WP 3o, wgt
2] At Azl Ho, 2052 Wo] zgse,
aelre) o] U3 © 444 AR g 44}
A= W3k, AR dAISe] FY 73
<+ o] Fe] Aol A9 FYAE Hol 9l

ZHH Cu §eko]l 15wt.% <) 73ell= eke] Cu
gog 22 Bakgoe] 2AEe] 9lE 3ol Cu pool
< I 5 93, °IF Cu pool FHlel] 22 ]
A2 Bal wye] dojulx] go} 7] 39| §
e 7S BelEd)

I3 9% Cu T2 2usled, SPS 273 AlH
o] mARIAA AEZE HodFEr Cud H7BHR




7R FeAl BIRA st A W A7

AT Y & vAA 2o v Ege o
1449 MPa & RF0, Cu7} 71855 A=
A2 Frasle] Cu ko] 5wi% Q Aol
1208, 10wt.%ll A% 1206, 15wt.% CuellAlE 1071
MPa 2] 23 7Feh. 7 xgke] oAl olf= &
Ao Curt viAA FoE ARAERe 712G 8
&7] wjfelgt ddgel. 22t Cu 3kl wet v
27EZke| Z Apo|7t A g AL E ATelA
vAaAE 2AS T UM ESAEr] wE-
o|¢t}.

4.4 B

IR FAHLE AESE Fe Al vIRA 2ol F
AW A7 Fbg e e Cu vixFahg B3
33t §, WA EetEet 24 243} A7l ot
e AES °é = T U

1. 7k #5738k Fe ¥R g fAIWe] $A
7] F A7 S o vhe Cu B A 23]
in-situ B3}3}sle], Fe v|AZ B4 nmellA] 200
nm 7] Cu 5Z3FE w9 AAH2E Az
Agiet. Cu gke Tnslee 5.15wt.9%7kx] Ao
4 A=t

2. XRD #4437} 714 F8 Jol| = Fe B4
A BAS A fAEden, Alzd Cu 3
AL A FAEn A 3 A Sl A
e deoluiA] ekt

3, B3 530°CellA] SPSaE At 7)) A<
AA=FA, LIt 97% ©17F =HleH, viAA
o AAMe] 274A 2AMY AAH o v s)sted
T, T, &= TlA 224 (superplasticity) %2
dozl RoF ghdelc)

4. ToT, &=77lAe] SPS 242 Fe HIAA
8] AR dolviA] ksked, Cu AxE EA
AL & FA3IE Cu 15wt %] 7ol ek

Zabol] 98 Ve Cu F29) B3}s)e}

upbR-Zelznl 47 291

Cu poolse] 2h& FUE Alelof] Eafsle] v|AA £
o] bAgl AAduigde] o] Ustch.

4. SPS &2ZA2] w2 EZL Cu FFHL 0, 5,
10, 15wt.% H3}A] 1448 HvellM 1071 BvE 314
3} o] Cu o] F7ishaA], 45 Alole
Ad Curt 718, A Eghe] 3Hagt Aolo.

Aol 2
B QFe BRPAIEATAL) YA

A AP ARR1e) ) Aslel ofe) SaEge
o, olell ZAFERIe,

M

a8

[1] P. Duwez: Progress in Solid state chemistry, 3 (1967)
377

{2] P. K. Rastogi and P. Duwez, J. Non-crystalline Solids,
5(1970) 1.

{31 W. L. Johnson: Current Opinion in Solid State and
Materials Science, 1 (1996) 383.

[4] A.Inoue: Acta Materialia., 48 (2000) 279.

{5] H. Fu, H. Zhang, H. Wang, Q. Zhang, Z. Hu: Scripta
Materialia, 52 (2005) 669.

[6] C. C. Hays, C. P. Kim and W. L. Johnson, Materials
Science and Engineering A, 304-306 (2001) 650.

[71 Y.J. Kim, B. K. Kim and J. C. Kim: Materials Science
and Engineering A, to be published, (2006).

[8] J.C.Kim, Y.J. Kim. B. K. Kim and J. S. Kim: Journal
of Korean Powder Metallurgy Institute, 13 (2006) 35.

[9] S.H.Lee,H.S. Lee, M. . Hur, J. C. Lee, D. J. Yoo, S.
H. Kwon, C. W. Kim, J. W. Kim and 1. S. Hwang:
Korea Patents 10-0690281-0000 (2007).

[10] B. K. Kim, B. K. Kim, J. C. Kim: Materials Science
Forum, 534-536 (2007) 133.
[11] E.J. Park, J. S. Yoo, H. D. Lee, J. S. Lee, J. S. Kim and

J. C. Kim: Journal of Korean Powder Metallurgy Insti-
tute, to be submitted (2008).

Vol. 15, No. 4, 2008



