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Introduction

The fracture toughness of steels increases with increasing temperature
and decreasing loading rate K in the ductile-brittle transition region,
where the microprocesses during deformation and fracture are strongly
dependent on temperature and strain rate(l). At roomtemperature, however,
KIc increases, decreases or remains constant if K is increased, depending
on the composition and heat treatment of the steels(Q‘s). Investigations
of different Al~ and Ti~alloys have shown that KIC can increase, decrease
or remain constant with decreasing temperature (4-6). The reason for this

nenuniform behavior of ductile materials is not known.

In the following it is tried to find relations between KIc and the cha-

racteristic values of tensile tests for different temperatures and loading-
rates.

Results

The fracture toughness tests wepe performed with precracked bend specimens
of the titanium alloy Ti-6A1-4v and the aluminium alloy 7075,

The experimental results are shown in Fig. 1-3. The inserted scatter re-
gions show the range between the maximum and the minimum value of the da-
tas (in the minimum three tests). The results of the test sepies for the
K- and the T-dependence differ, because the specimen conditions (rolling

direction, microstructure) of both series were different. The results can
be summarized as follows:

1. The load-crack opening displacement-curves of Ti~6Al-u4V reveal only at
-150 °¢ and -196 ¢ and of 7075 only above -120 °¢ a pop in, whereas

at the other temperatures the curves were continuous.
2. KIC of 7075 is independent of T and K in the investigated ranges.

3. KIC of Ti~6A1-4V decreases first with increasing K and increases rapid-
ly after reaching a minimum value.

4. Kp, of Ti-6Al-4V has a maximum at about -120 °C,
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