


Introduction 

Fine wires of an iridium-5% tungsten alloy have been developed as 
a potential material for use in springs operating at high temperatures. 
Their suitability for such applications will to a considerable extent 
depend on satisfactory fatigue properties. The Materials Department of 
The College of Aeronautics was approached with a view to determining 
these torsional fatigue properties. This report covers preliminary work 
into this problem, namely the torsional fatigue behaviour of 0.020 ins. 
diameter wires at room temperature. 

Procedure 

Initially torsional fatigue loads were applied to the 0.020 ins. cold 
drawn wires to give maximum fibre stresses comparable to those being used 
in a concurrent programme into the tensile fatigue properties (see CofA Memo 
Mat. 61). However, it was found that even using nominal fibre stresses, 
which in tension would produce failure in about 104  cycles, no torsional 
fatigue failures could be produced. The testing was discontinued at 107  
cycles. Observation of these wires after testing, and later of wires 
under test, revealed fine surface markings. In addition it was discovered 
that after periods of fatigue the wires had less torsional rigidity. This 
decrease in modulus meant therefore that although the fatigue tests had been 
carried out at a constant amplitude they had been carried out under a 
reducing torsional stress. 

Some crude experiments were then conducted at a nominally constant 
torque. The reducing modulus in this case resulted in an increasing 
fatigue amplitude and soon led to failure. The development of this 
failure was studied by means of a cine film of such a test. As the 
amplitude increased the surface striations appeared, at the same time the 
surface showing many glistening facets. The wire then appeared to dis-
integrate into a bundle of fibres. The fibres then 'ballooned' out at 
the centre, the outer ones fracturing and falling away until ultimate 
fracture occurred. 

This mode of failure, and some preliminary torque-twist curves 
produced after given amounts of fatigue, were discussed at a meeting held 
at the Platinum Metals Division, Acton, in early December. It was then 
decided to carry out the series of experiments reported here. Since with 
the equipment that was immediately available, it was easiest to carry out 
fatigue tests at a constant fatigue amplitude and frequency, these conditions 
were maintained throughout. Torque-twist curves were determined after 
given fatigue times, the severity of the fatigue being varied by altering 
the gauge length under test. This gauge length was initially 1/32  ins. 
and was progressively increased until the fatigue no longer produced a 
deleterious effect on the torsional properties. 

The experimental arrangement is illustrated in Figure 1. The wires 
















