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Abstract Mechanical alloying (MA) by high energy ball mill of pure copper and niobium powders was carried out under
the Ar gas atmosphere. The supersaturated solid solution can be produced in the range up to CuNb,q,_, (x=5-30) by MA
for 120 hrs, -as demonstrated by X-ray diffraction, DSC analysis and the electronic studies through a change in the
superconducting transition in the low-temperature specific heat. The CuyNb,, samples ball-milled for 120 hrs exhibit only a
broad exothermic heat release. The total energy, AH, accumulated during MA for the mixture of CuyNb,, powders increased
with milling time and approached the saturation value of 7.5 kJ/mol after 120 h of milling. It can be seen that the free
energy difference between the supersaturated solid solution and the mixture of Cu;Nb,, powders is estimated to be 7 kJ/
mol by Miedema et al. Hence it is thermodynamically possible to assume the formation of a supersaturated solid solution
phase in this system.
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Fig. 1. Equilibrium phase diagram of immiscible Cu-Nb system.
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Fig. 2. X-ray diffraction patterns of CuyNb,, powders as a
function of total milling time.




212 Chung-Hyo Lee

3.

3.28% ¥ nE

Fig. 12 Cu-NbAl HIGHEE Jepiict. el
o F Ade vie} o] AEAL] §Hx) e A,
1080°CollA] Cuell g Nbe] F-&%3= 0.1 at%, Nbell
i3t Cul Z85E 12a%0 AUA et i2]. o]
A Ao ME 8ol A EAeA 2o
o A w|zgAClth FE3 £ NbE AT Ho]
2%, Tl 9.50K[14109 wHeF MAC] 28iA Cust
Nbe| a8yt FgErhn ol me} Tort HaE o] H]
go] FHoZRE 1 WHals A F ).

Fig. 29= CuyNb,, 29 LS B84 Ar &
271 FelA 1208774 BdAE] S98 b XA 3]
HAEA o3 FxHstE Jepidch 21U 8orZH
7HA] et Cue] 3HEAL A9 AHEHI 12087 ¥
o= bee 3|ZTRITro] BEET)

Fig. 39l= Fig. 29| 347Y % bec (110) 3Eo =
Z Fisid JepIdsE. dolx] & 4 o] Cudl
Nb 83 AAdel wWE bee (110) ¥z zto=
shif’b MA 120/7717] #2E]of, Hojx o] A
FE3E HalAl 120807 odel Bt Hashs

& & Aot

t!

K

Intensity(arb.units)
%
-2

N¥110)

Ce(113)

TR T S T T |

30 490
20 (deg)

Fig. 3. The change in bee (110) peaks of Cu,oNb;,y MA powders

as a function of total milling time.
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Fig. 4. Scanning electron micrographs of Cu;(Nb,, powders mechanically alloyed for (a) 10 h, (b) 50 h, (c) 80 h, and (d) 120 h.
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Fig. 5. DSC spectra of Cu,Nb,, powders as a function of total
milling time.
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Fig. 6. X-ray diffraction patterns of Cu;)Nb;, MA powders for
120 hrs and subsequently heated up to 430°C and 630°C in the
DSC measurement, respectively.
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Fig. 7. Total enthalpy calculated from DSC spectra for Cu;oNby,
powders ball-milled for various milling time.
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Fig. 8. X-ray diffraction patterns of CuNb,, . (x=15-50)
powders ball-milled for 120 hrs.
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Fig. 9. DSC spectra of CuNb,q, ., (x=5-50) powders ball-milled
for 120 hrs.
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Fig. 10. Low-temperature specific heats in the form of C/T

versus T for Cu,Nb,_, (x =5-50) powders ball-milled for 120

hrs. A specific heat jump is due to superconducting transition
of the Cu-Nb alloy phase.
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