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Introduction

Discussion

Results

Wound magnets have reached high magnetic
field strengths of 100 Tesla, which is 2 million
times the earth’s magnetic field at the surface.
The only way these magnetic fields can be
obtained is by the development of high-strength
wires. If the wires cannot be wound tight enough
then higher magnetic fields cannot be produced.

Procedure
Ø Cut sample using
Precision High
Speed Sectioning
Saw.

Unwound Sample

Wound Sample

Wire Micrographs Filaments

Example of what happens when wire is stretched during winding.

Ø Mounting Press

wire breakage

Unwound Sample

Ø Grind with
Sample Prep
Grinder/Polisher.

Wound Sample

Outline Filaments
Numbered, Correlated, and Compared

.

Longitudinal Cross-section Showing Wound Wire Breakage
The change in the area of filaments is due to the amount of strain
in the filament. When mapped together it indicates the strain on
the whole wire. As the plastic limit of the outer filaments is
reached the wire will break. Due to our research we found the
breakage of the wire continues only until roughly the zero strain
filaments.

Ø Polish using Vibratory Polisher.
Unwound Sample

Wound Sample

Contour Map of Filament Area in Square Microns

Ø Microscopic examination using
Laser Confocal Microscope and
Metallograph (Inverted Microscope)
to analyze filaments.

Conclusion
For this wire the tensional stress producing a strain of 24% is
enough to break the wire wound around a diameter of 8 mm. The
fracture stops breaking filaments and peels off longitudinally in
the less strong copper between filaments where the filament stain
is close to zero.
For further evaluation the strain may be
microstructure.
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