Co-rolling of tungsten wire at ambient temperature

R. Michel, Y. Bienvenu, A. Thorel
Ecole des Mines de Paris/CNRS, Centre des Matdliir 7633, BP 87, 91003 Evry, France
Abstract

Tungsten is the most refractory metal in the bogiytered cubic (BCC) family with a
melting point of 3422°C and a high density, aboi2% g/cni. It is a hard metal, used as a
thin wire in light bulbs and in engineering for stidates in high power electronics, for
electronic tube amplifiers... But tungsten is britidend difficult to work at ambient
temperature; it is usually worked by forging, estan or stretching.

The ductile-brittle transition temperature (DBTToas determining the temperature
from which the metal can be rolled. However, heatime tungsten wire above the DBTT to
improve the ductility during the process requiregucing atmospheres to avoid oxidation.

At low temperature, the surface presents cracksnatbches in areas where, shear or tensile
stresses dominate in the contact with cylindersndurolling. One solution considered in our
study is to protect the tungsten wire with a dectiiadding to maximize a compressive stress
state on the tungsten core. Indeed, copper antkelrcladdings by electrodeposition on the
wire appear to have minimized the effect of surfimeperfections after rollinéf! at ambient
temperature.
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