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Abstract: The new recycling technology for aged aluminum wires in overhead conductor have been
carried out. We are attempting to develop remanufacturing method for them for more effective way of
recycling in stead of its conventional remelting process. The drawing process of aged aluminum wires
play a role in remanufacture process. Drawing process was performed under lubricant. The speed of
drawing was between 500 m/min and 1,000 m/min. These machines have 11 or 12 dies house for
breakdown of the feedstock. Material of the die is tungsten carbide and they have generally 25%
reduction ratio. The paper investigates the mechanical properties during drawing process of aged
aluminum wire. The results of tensile tests and microscopic analysis were discussed to underscore the
hardening features of drawing aluminum wire. Various graphs are presented accompanied by discussion
about their relevance on the process.

Keywords: Overhead conductor, Aged aluminum wires, Recycling process, Remanufacture process for
aluminum wires
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Table 1. The recycle process of overhead conductor. (a)
remelting process, (b) remanufacture process.
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Fig. 1. Wire drawing line.

Table 2. The wire diameter & reduction ratio of
aluminum wire.
Diamet
'AMEIer 97 45 40 37 35 32 30 26
(mm)
N
V0 786 830 855 87.0 89.1 904 928
Reduction Al
Ratio  Aged
i; 0 210 324 395 494 556 666
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Fig. 2. The microstructure of Al wire. (a) aged 4.5 mm

Al wire, (b) drawing 4.0 mm, (c) drawing 2.6 mm, (d)

new 2.6 mm Al wire.
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Fig. 3. The finite element analysis of drawing. (a) 6

pass drawing dies line, (b) lst pass drawing (45 mm—
4.0 mm), (¢) 6th pass drawing (3.0 mm—2.6 mm).

040 - ;
| —s=00 !
035k ——s=05 !

{ ——s=09
030k ;

025 |
T
015 f:
o010

005 |

000

s 1"dramng:_2;’drawing: 3‘°d‘awing:
Drawing process

4" drawing

Fig. 4. The &3 analysis from s= 0.1 to s= 0.9 during 4
pass drawing.
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Fig. 5. The Hardness in accordance with reduction ratio
of aged aluminum wire.

Table 3. The Hardness in accordance with position of
2.6 mm aluminum wire.

Position (s) 5=0.1 s=0.5 s=0.9
Hardness 35 mm 47 48 46
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Fig. 6. The Strength variation in accordance with
reduction ratio of aged aluminum wire.

Table 4. The tensile strength in accordance with

drawing speed.
Reduction ratio(%) 40 55
Tensile Strength 40 m/min 18.2+0.1 19.7£0.1
(kgf/mm®) 500 m/min  18.0£0.1 19.440.1
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Fig. 7. The tensile strength variation in accordance with
reduction ratio in start tensile strength.
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