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Fabrication of Cu-Zn Alloy Nano Powders by Wire Explosion
of Electrodeposited Wires
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Abstract Cu-Zn alloy nano powders were fabricated by the electrical explosion of Zn-electroplated Cu wire
along with commercial brass wire. The powders exploded from brass wire were composed mainly of a.,f, and y
phases while those from electroplated wires contained additional Zn-rich phases as €, and Zn. In case of Zn-elec-
troplated Cu wire, the mixing time of the two components during explosion might not be long enough to solidify
as the phases of lower Zn content. This along with the high vapor pressure of Zn appears to be the reason for the

observed shift of explosion products towards the high-Zn phases in electroplated wire system.
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Fig. 1. Schematic of automated Zn electroplating set up.
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Fig. 2. TEM micrographs of Cu-Zn alloy nano powders produced using (a) commercial brass wire and (b) Zn-electroplated

Cu wire.
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Fig. 3. Particle size distribution of Cu-Zn alloy nano powders produced using (a) commercial brass wire {b) Zni-electro-

plated Cu wire.
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Fig. 4. X-ray diffraction patterns of Cu-Zn alloy powders produced using (a) commercial brass wire (b) Zn-electroplated

Cu wire.
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Table 1. Summary of phases of Cu-Zn alloy nano powders
Cu CuZn CusZn, CuZn
.. Ph 58 5 7
Specimen  COmPposition  Fhase (@) ®) ) ®) "
(at.%Zn)
JCPDS 4-836 2-1231 25-1228 35-1152 4-831
Brass wire 40 O O O
Zn-Plated Wire 44 O O O O O
B (111)
Y (111)
Fig. 5. Typical Selelcted Area diffraction(SAD) patterns of o, P, v, and € phases of Cu-Zn alloy nano powders.
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Table 2. Chemical composition ranges of the observed
phases by TEM-EDS

Phase Composition (at.%Zn)
Zn >96.5
& (CuZny) 79~92
¥ (CusZny) 58~72
B (CuZn) 44~56
o (Cu solid solution) <37
100
90 |- %77 Electroplated wire
sl ] Commercial wire
x
[
2
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=
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[$)
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Fig. 6. Phase population of Cu-Zn alloy nano powders pre-
pared using commercial brass wire and Zn-electroplated
Cu wire.

e} o] ERHE] & MD(microbeam-diffraction)
AARE Fgsto] E 20 293190 EDS AlgHe]
9 BE AL 9oz A% zho] Agsl A
o] AE A Fholgln Wrle ¥R, 2k A4St
o] AR dHE Flo] TR

3% 62 Brass AAlet =349 7% TEM 3|
Afel o EDS RMo| ZAsle] BRI BT g}
9 PH A=E vehd Zloloh aex] B 4
3 ZA¥ Brass A Z9<le xS} poa
o2 vehal glem =ZAA] APl ep-
a-Zn®] Fo2 Yelg}. o] %2 7Zn Tk A
ol v AT A4S ugitd. ol2igl xje]
A2 GAMY XA 3" Aapels dx)ska gl

Brass Ao} =gAAY] 71 & Aold-& =FA
A8l 7 Zn o] T Abo] wWo] Eajgite A
ojt}. Jungs ol whE™ A7) et 4
Froll oa A7t Sg=e] olef 9F= shae] ¢
3 YAEE v e S Adsin] AH7le)
Hdel oJs) 712kE F A9 FAshA nlA st

Journal of Korean Powder Metallurgy Institute

DAL AR oA - 0 8F - B

<3}
=2

o,

Y2t AT 39det. Brass AA19] AgollE=
HE3pE T83gFe] 714, 713 2 AR I 5
HAE AA FEde] AN HEE YR 3
WM 27 AR fAREE AEe] veht ast pA
QAEe] FF olF A oE Halv)h ,
a2 =FAAL ol viEeh 2% Ad
ol vt=2r 3 5o E214 BA =3 =) oiF
of ojufe] #Ag FFE= Brass AN H$ ¥
A o A 2R oAk} B ATl =FAA
o] K73 s AR RS A=A
o 73t BiEe] S vEhigley deid =
=8 Zn®] AgFEe] 713 AAe A Feig A
22 A= ol wel A7|FEA| mAje) FEE
o] HejEl AelollM FEH2R EJH(mixing)ol ©]F
ozl Axe wel gkt A4S, B, v, & Zn)ol
Hehd Aoz Az, olejel s =FE FaEe]
Zn 457} 713l sl 3l Y BAlg R
Q18 Zn-rich A&(e, Znpel YEPEE 7FeA = ulA]
= ) o] A% Cud] FAEE(Znd 22y}
uie] AH4-Ho} of 8 W o)A} ¥ HE o]’
Zn-rich 32| Aol FEigt Taloleal s,

4.8 B

1) Brass AA % A7NE=FRCE AFZ Cu-Zn
AAE ARl 715 28] Cu-Zn ¥F
VRS Alzsiglvh. AlEg e Be] gEe
Brass AA12] 79 75nm 2Eln =FAAe] A¢-
62 nm= A2 757t ea 2l

2) Brass AA19] A4 FAALL q, B, vl
EFARNE] Aol olF 3elel = Zn Tl ¥
< e ¥ Zno] AAFH. |

3) =gAAle] 7 3T HsiMe A71FEA
Cust ZnEAet ZH3F)°] 713 2 mixinge] A
Jofutof A|RL FFEL o] FoiA Alzle] WS-
7] Wil Ao} FEHZe] Relg FYgelx &3
(mixing)e] o]Feizl Axe] we}t tjekst AHE(a, B,
Y, & Zn)e] VERE A2 Hald

Aol 2

B A7 seplete) xgez Sl 7|4



EFAAe] A7 AFLE o] 83t Cu-Zn Fa i Al 43

BAlglez ayEglso) Mater., 22 (2004) 235.
7. W. Fu, H. Yand, L. Chang, M Li, H. Bala, Q. Yu and G.
Zou: Colloids and Surfaces, 262 (2005) 71.

’S’__Q—E-E! 8. J.H. Park, Y.R. Uhm, K.H. Kim, W.W. Kim and C.K.
Rhee: J. of Korean Powder Metall. Inst., 10 (2003) 83.
1. Y.S. Kwon, Y.H. Jung, N.A. Yavorovsky, A.P. [llyn, and 9.Q. Wang, H. Yang, J. Shi, G. Zou: Mater. Sci. Eng,,
J.S. Kim: Scripta Mater., 44 (2001) 2247. A307 (2001) 190.
2. S. Dong, G. Zou and H. Yang: Scripta Mater., 44 (2001) 10. Y. Fu and C. Sherwood: Scrpita Mater., 50 (2004) 319.
17. 11. Y.A Kotov and O.M. Samatov: Nanostructured Mater.,
3.Y.S. Kwon, A A. Gromov, A.P. llyin, E.M. Popenko, 12 (1999) 119.
G.H. Rim: Combustion and Flame, 133 (2003) 385. 12. Y.S. Kwon, Y.H. Jung, N.A Yavorovsky, A.P. Illyn and
4. A.A. Gromov, U. Forter-Barth, U. Teipel: Powder Tech- J.S. Kim: Scripta Mater., 44 (2001) 2247.
nology, 164 (2006) 111. 13. Y.H. Jung, J.S. Kim, Y.S. Kwon, J.S. Kim and GH.
5. S. Dong, P. Hou, H. Yang, and G. Zou: Intermetallics, Rim: J. of Korean Powder Metall. Inst., 9 (2002) 73.
10 (2002) 217. 14. Y.Z. Zhou: Phil. Mag. Letters, 84 (2004) 341.
6. Y.S. Kwon, A.A. Gromov, A.P. Ilyin, A.A. Ditts, J.S. 15.S.K. Pabi and B.S. Murty: Mater. Sci. Eng., A214
Kim, S.H. Park, M.H. Hong: Int. J. Refract. Met. Hard (1996) 146.

Vol. 14, No. 1, 2007



