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Abstract

Abstract

The well combination between Cu with preeminent conductivity and W with
high-temperature strength and arc-resistance yields a serial of excellent properties.
Thus tungsten-copper composite are widely used in electric contactor, electronic
packaging and heat sink. Incompatibility of Tungsten and copper decided the
specificity preparation of tungsten-copper composite.

After full investigation of W-Cu composite preparation method, we found that
the density, mechanical properties and electricity performance of W-Cu alloys
prepared by Cu infiltration method can not meet the industry demand, and it needs
further mechanical process to get higher density. There are various ways to optimizing
the performance of W-Cu alloy, but using rolling mill to process W-Cu alloy is vary
rarely used.

This research is focus on the rolling process of W-25%Cu material. For the
purpose of making full use of XX company resources and saving investment, We
selected the idle Y220 roll mill to complete the study.

The F1 rolling pass was studied at first, and then the continuous rolling craft.

Base on the result of F1 rolling pass experiment, 900°C is selected as the best

rolling temperature and the dimension of the material is ®14mm. The W-25%Cu
product rolling in this condition has good surface quality. Then, F1-F4 rolling process
was studied by using Y220 roll mill. We get good quality W-Cu alloy successfully
after the rolling. These results demonstrate that it is possible to roll W-Cu alloy using
Y220 mill roll. At last, in order to establish tandem rolling, We calculate the rolling
constant and balance the mass flow. After tandem rolling, the microstructure of
W-25%Cu alloy is compact and the surface is good. The result shows that W-25%Cu
alloy continuous rolling can be achieved by using Y220 mill roll.

The research showed that: 1) the relative density of W-25%Cu alloy is increased
from 97.5% to 99.14% after rolling. The densification effect of continuous rolling is
more obvious. The surface of W-25%Cu bars is smoother after rolling. 2) The
microstructure change though the whole rolling process can be divided into three
stages. At the first stage, longitudinal deformation of Cu phase occurred, and W phase
keep unchanged. At the second stage, W particles turned to be quasi ellipsoid. And at

the last stage, the large W particles begin to rupture. The W phase become more



Abstract

uniform.

The mechanical properties, electrical properties and thermal property of the
rolled W-25%Cu were tested. The results show that: 1) the hardness increased
significantly after rolling, which reached HRB201 after continuous rolling. 2) the
tensile strength is also enhance after rolling, which increased from 430MPa to
540MPa. 3) Though the fracture study, it shows that W phase induced brittle fracture
and Cu phase rupture turned to be ductile fracture. 4) The electrical properties and
thermal property is improved after rolling Thermal conductivity reached 356.324
W.(m.K)?, and electrical conductivity reached 37.02uS/m.

Key words: Y220 mill roll; W-25%Cu alloy; roll
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