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1. Introduction

A subminiature eddy current transducer [1] has been designed to monitor physical parameters when studying the properties of titanium slabs weld seams. The monitored parameter is the conductance value of the material and its distribution over the surface and in the thickness of the studied object.
The eddy current transducer (ECT) is connected to the sound card of the personal computer operating under control of the special software. The software controls the voltage applied to the generator winding of the transducer and reads voltage values from the measuring winding in terms of arbitrary units, which are thereafter, with allowance for the preliminary calibration, transformed into conductance values.

The ECT is connected to the sound card of the personal computer PC, operated under control of the special software (SW). 
The use of the computer sound card enables one, while scanning, to vary the frequency of the electromagnetic field, created by the exciting winding of the converter, from 20 Hz to 2 kHz.

The results of the experiment and their discussion.

In order to demonstrate the working efficiency of the device introduced, a series of measurements was conducted, the specimens being provided by the “Altay Instrument Engineering Plant Rotor”, the city of Barnaul. The specimens were titanium slabs, joint with the help of weld seams. The gauge of the slabs equaled to 5 mm. The weld width equaled to 5 mm.
The results of the experiment say for the relatively homogeneous structure of the weld seam but don’t provide us with any information regarding the quality of the seam itself. Judging by the results of the given experiment, it could be concluded about the equal distribution of the weld seam defects or its zero-defect quality only.
In the specimen given, the influence of a deficient weld seam on the inserted voltage is clearly traced by a significant drop in the signal amplitude in the weld seam area in comparison with the slabs area.

The conclusion about the weld seam of Specimen 1 low quality was made based on the experiment conducted. The low quality of the welding was confirmed directly by the weld seam cut as well. Specimen 2 scanning showed the absence of the signal amplitude excursion within the frame of the weld seam. The weld seam of Specimen 2 cut showed the high quality of welding.
In order to simulate such a drop in the amplitude, an additional experiment was conducted. During the experiment, two titanium slabs of the same gauge were joint tightly, the area of the junction being scanned afterwards. The signal amplitude in the area of the junction changed by more than a decade in comparison with the signal amplitude from the slabs themselves.
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