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Development of automotive wire harness and high deflection spring for reducing
environmental burden and energy saving

Yoshida, Kazunari
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Wires for automotive wiring harness are produced by wire drawing, and not
only high tensile strength but also high ductility and high fatigue strength are required for them.
Ductility of the drawn wire decreases as the frequency of wire drawing increases. In this study,
alternately drawn wires and unidirectionally drawn wires of 99.77% total reduction were prepared,
and the effect of alternate drawing on mechanical properties and texture of drawn wires were
examined by tensile test, torsion test, fatigue test, FEM analysis and crystal texture analysis by
EBSD. Tensile strength of alternatelg drawn wires represented more than 160MPa which is the strength

required for wiring harnesses, and breaking strain of alternately drawn wires is 0.01 higher than
that of unidirectionally drawn wires.
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Tablel Chemica composition of tested

aluminum wire.

Al Mn Fe Cr
99.65% 0.005% 0.25% 0.10%
Si Ti+V Cu
0.10% 0.005% 0.005%
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Fig.1 Alternate drawing.
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Fig.2 Definition of R/P and Rt of wire drawing.
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Fig.3 Stress-strain curves and SEM images of
fracture surface in each drawn wire (after 27
pass, Rt=99.77%).
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Fig.4 Results of torsion test in each drawn wire (after

27 pass, Rt=99.77%).
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Fig.5 Comparison of element deformation (FEM)
and metal structure (experiment) in each
drawn wire (after 12 pass, Rt=92.94%).
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Fig.7 Results of cyclic bending test in each drawn i) Alternately drawn wire  ii) Unidirectionally drawn wire

wire (after 27 pass, Rt=99.77%).
(b) Inverse pole figure

= Fig.8 Crystal orientation map and inverse pole

figure of several drawn wire (after 27

pass, Rt=99.77%).
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Fig.9 Comparison of Young’s modulus of several
drawn wire (after 27 pass, Rt=99.77%).
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Fig.10 Cross sectional shapes of drawn shaped

wire by FEM and experiment.



Fig.11 Developed valve spring

Fig.10
Fig.11
23),24)
4.6
27 Rt=99.77%
) 1
20MPa
0.01
2)
160MPa
0.015
3)
<111>
<111>
<100> 5 10GPa
4)

D
2)

3)
4)

5)

D
2)
3)
4)

5)

Nitto Technical Report, 76(2016), 2-9.
K. Yoshida H. Nagashima Proc. of
AMME2015,1(2016) 1-6
K. Yoshida, K. Suga, Wire J. International, 47-8,

(2014), 72-75.
53 1
,(2014),72-78.
K. Yoshida, K. Doi, Procedia Engineering,
81(2014), 706-711.

81
(2016)
56
(2016)
(2015)

K. Yoshida K. Maski The International
Conference on Materials Processing
Technology 2015 (2015),1-6

(2014)

6

€Y

@

®

*

(2014) 1-6.

KazunariYoshida

80147123



