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Effect of Plastic Deformation and Annealing Process Parameters
on Strength and Electrical Conductivity of Cu-Fe Alloys
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Abstract In order to investigate the effect of plastic deformation and annealing process parameters on strength
and electrical conductivity of Cu-Fe alloys, Cu-10wt%Fe, Cu-15wt%Fe alloys were drawn up to n=4 and
annealed in the temperature range of 300°C to 700°C, followed by measurements of tensile strength and electric
conductivity. As draw strain increases, tensile strength increases while electrical conductivity decreases. These
observations result from reduction of dislocation density and decrease in Fe fiber spacing. Raising annealing tem-
perature brought about decrease of tensile strength and increase of electrical conductivity up to 500°C, being fol-
lowed by decreasing above 500°C. Such results are thought to be caused by decrease of dislocation density
below 500°C and rapid solubility increase of Fe in Cu above 500°C. For the purpose of obtaining both high
strength and high conductivity, annealing process should be incorporated just prior to reaching to final draw strain.
For Cu-10wt%Fe alloy, the tensile strength 706.9 MPa and the electrical conductivity 54.34%IACS were obtained
through the processes of drawing up to n=3, annealing at 500°C for 1 hour and additional drawing up to total
strain of n=4,
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Table 1. Diameter variation of Cu-Fe wire corresponding to draw strain

n 0 1 2 3 4
po (mm) 4 4 4 4 4
o (Mm) 4 24 1.5 0.9 0.5
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Fig. 1. Property change with draw strain (a) Tensile strength, (b) Electrical Conductivity (%IACS).
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Fig. 2. Property change with draw strain (a) Average distance between Fe fibers, (b) Average width of Fe fiber.

ol

7he AL & & e HEE oollM 10] 2
= 712 7)ol AT S71Ee] 7 Ak
AL & 4 ok A Fig. 1)l Bxo] A
Arre] Hil= 5Y W0 Wil Fe 3
o)A Tt W] F7tol| whef At o] gk A%k
& 5 7R Al mEoA] S}

N o 2 o)y

)
L8]

)
&
[
R
[z
=2
>
rr
ro
mﬂ‘.
3
ot
o
o
ofN
)
u (
Ky

2
O G
o
=
ar
pav)
i
S
N
)
£
=
o
—
=
rr
9
N ol
[ o

=9] Z7I9) g Feidw3t Al
X Aog AZE vhHol Fig. 2(b)9]

oM HZo] WPl we} HdfFo] HadiEg o]
ARSI B W del] we) A7) ETr} STk
ok} g A 19} whflo|BE Rl
s} A7AERd vl J3ke vnjsitia &

2 9l

3.2 0|€E 2= mE SMHs;

Fig. 3()& W ojdy 257} S5l we} <l
A7} sk s B 4 ok

ol 257l wlE} Mdze] AT} Fg.
49}l Bo] Feidizt A=l 7181 Q187
o RS 6l 2S¢ & Atk =

00°CE BaEo] Hor} o] LEg Zashy

=
T 3T oA gaFo] ARE & 5 Yk o
= FElot "ol AaRgess} duxo] B 4 vt



110 -

(a) 1000 4 —#— Cu-10wt%.Fe

—&— Cu-15wt%.Fe
900
800
700
600 -
500

400

3004

Tensile Strength (MPa)

200

T T T T T T T T
0 100 200 300 400 500 600 700
Annealing Temperature ( 'C )

o

e

(b) 100 = Cu-10wt%.Fe

90 —&— Cu-15wt%.Fe
80 4
704
60

504 2
40 .‘
304 =

20+
10+

0-t— T T T T T T T
0 100 200 300 400 500 600 700

Electrical Conductivity (%IACS)

Annealing Temperature (C)

Fig. 3. Property change with annealing temperature (a) Tensile strength, (b) Electrical Conductivity (%IACS).
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Fig. 4. Property change with annealing temperature (a) Average distance between Fe fibers, (b) Average width of Fe

fiber.
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Fig. 5. Property change with annealed draw strain (a) Tensile strength, (b) Electrical Conductivity (%IACS).
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Fig. 6. Property change with annealed draw strain (a) Average distance between Fe fibers, (b) Average width of Fe

fiber.
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