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Proposal of Evaluating Method for Shape Fixability of Ultrafine Copper Alloy
Wires for Twisted Wire Processing
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In this study, in order to simulate the shape fixing heat treatment after twisting of ultrafine wires, we developed a test
method that enables heat to be applied to the wire with a strain equivalent to that applied during twisting. Cu—Ag alloy
wire (Ag:10 mass%) with an diameter of d=0.02 mm was used as the material. The test jig was U—shaped, consisting of a
straight part and a curved part, to facilitate the measurement of the spring—back angle. A tube furnace with an inner
diameter of 25 mm was used for heating, and the heating temperature was set at four levels:200C, 300C, 400C and
500C. The heating time was varied from about 30 s to 180 s. When a rigid punch was used, it was found that the wire
moved in the jig and could not be held stably. Therefore, we devised a punch that can be flexibly deformed using stainless
steel foil. We found that the punch could hold the wire stably. Following conclusions were obtained as a result of tests
using the devised jig. (1) It was shown that it is possible to evaluate the shape fixability of ultrafine wires by small die and
stainless steel foil and heating the entire jig. (2) The test conditions in this study are short and high temperature compared
to the stress relaxation test of terminal materials, because the twisted wire processing is assumed. It was found that
Larson—Miller parameter was also useful to summarize the results in this test range.
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Fig. 1 Shape fixability evaluation jig for ultrafine wire (unit: mm).
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Fig. 2 Temperature history example in 400°C heating.
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Fig. 3 Schematic illustration of formed specimen.
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Fig. 4 Relationship between ¢; and spring-back a.
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Fig. 5 Schematic illustration of bending state of wire in die.
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Fig. 6 Result of elevated temperature tensile test.
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Fig. 7 Schematic illustration of temperature data.
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