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Рис. 1 – Залежність липкості фаршу від часу подрібнення 

 

 
Рис. 2 – Графік залежності електричного опору фаршу від часу подрібнення 

Отже, експериментально встановлено, що через один і той же час змінюється як 

характер зміни липкості так і характер зміни електричного опору фаршу. Ця обставина дає 

підставу запропонувати безперервний спосіб оцінки липкості по вимірах електричного опору 

фаршу замість періодичного способу вимірювання сили відриву пластини від зразка фаршу. 

Вимірювання електричного опору дає миттєвий результат липкості, без зупинки кутера, в 

цьому – головна перевага цього способу. У той час, як відрив пластини вимагає щораз 

зупинки кутера на час відбору проби фаршу і вимірювання його липкості. 

Дані дослідження дають підставу запропонувати спосіб визначення оптимального 

значення вологозв’язуючої здатність фаршу за його електричним опором та дозволяють 

автоматизувати процес подрібнення м’яса в кутерах періодичної дії за допомогою сучасних 

приладів мехатроніки. 
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INCREASING THE SENSITIVITY AND INFORMATION OF THE METHOD 

OF THERMALLY STIMULATED DEPOLARIZATION 
 

Revenyuk T.A., department of electromechanics and mechatronics 

Odesa National University of Technology, Odesa 

 

To ensure high sensitivity in the modification of the TSD method with a dielectric gap, the 

gap thickness should be as small as possible. In the study of polymer films with a thickness of about 

20 μm, serious difficulties arise in the implementation and maintenance of a constant gap width, 

therefore, instead of an air gap, gaskets made of nonpolar films such as fluoroplast are often used. 



219 
 

From an electrical point of view, the gap or spacer between the electrode and the sample can 

be considered as a capacitor with some electric capacitance C connected in series with the sample 

(Fig. 1). We have found that instead of a real dielectric gap or spacer, a capacitor with a high 

leakage resistance connected in series with the sample can be used. With a significant simplification 

of the design, this provides a sharp increase in current sensitivity, so that it becomes equal to the 

sensitivity in experiments with non-blocking short-circuited electrodes.On the Fig. 2 shows the 

TSD current during periodic opening and shorting of a capacitor connected in series in the circuit. 

In the initial stage, the TSD current, as seen in Fig.2 is the same with and without a capacitor. The 

calculation shows that to obtain the same sensitivity with a dielectric gap, its thickness would have 

to be 0.02 μm (at =2.3), which is practically impossible. Thus, the periodic switching on and off of 

the capacitor makes it possible in one experiment to obtain two TSD current curves corresponding 

to the short-circuited modification and the experiment with a dielectric gap. From a comparison of 

the two curves, one can draw a conclusion about the nature of the relaxation processes and calculate 

their parameters. 

 

 

 

 

 

 

 

 

 

 

 

1 – sample; 2 – electrodes; 3 – capacitor 
Fig 1 – Schematic diagram showing the equivalence of the air gap 

between the sample and the electrode and capacitor connected in 

series with the sample 
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or an example in fig. 2. TSD currents are given, from which two processes are visible 

associated with the relaxation of homo and heterocharges. Another obvious way to deal with 

parasitic currents in the case of short-circuited non-blocking electrodes is to limit them with an 

additional resistance R'. 

To eliminate parasitic currents, we connected an additional resistance R' in series to the 

sample. The resistance value R' is chosen in such a way that the condition is fulfilled )(' TrR  at 

low temperatures and )(' TrR   at high temperatures. 
 We have discovered one important feature of the proposed modification of the measurement 

of TSD currents. It turned out that two curves of the TSD current, obtained by periodically turning 

on and off the additional resistance, can be used to calculate the temperature dependence of the 

intrinsic conductivity of the sample 

])'('/[)')(/()( 1111 RIRRIIIAxTg o 
     (1) 

where I is the TSD current measured without additional resistance R'; I' is the current of the TSD, 

measured with the resistor R'; xo is the sample thickness; A is the surface area of the sample. 

On fig. 3 shows two experimental curves of the TSD current and the calculated dependence 

of the resistance on temperature, which, as can be seen, shows a typical exponential behavior. 

The principal advantage of this technique is that the conductivity is measured in an internal 

self-consistent field, which significantly increases the resolution of the method. 
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