Corrections Used when Measuring Materials Thermoelectric Properties by Harman Method

A. Abrutin1, I. Drabkin2, V. Osvenski3

1ADV engineering, 109017, B. Tolmachevsky 5, Moscow, Russia, e-mail: adv_eng@aha.ru

2 Institute of Chemical problems for Microelectronics, 109017, B. Tolmachevsky 5, Moscow, Russia, e-mail: igor@ng2449.spb.edu

3 State Institute of Rare Metals, 109017, B. Tolmachevsky 5, Moscow, Russia, e-mail: l22-ihpm@mail.girmet.ru

Harman method is commonly used to determine thermoelectric properties of various materials. The main difficulty in applying of the method is accounting for corrections related to electrical and thermal conductance of both current wires and probe wires, and also related to radiant losses from wires and from the sample. The paper contains solution of the set of one dimensional thermal conductivity equations describing thermal conditions in the sample and in the wires. On the basis of this solution the calculation of the sample thermoelectric properties is made. In the original Harman method the current and probe wires thermal conductance is much less than that of the sample minimizing adjustments for the thermal conductance of the wires. It results in the electrical resistance and Joule heat of the wires being greater than the sample’s. Calculations make it clear that corrections related to the wires Joule heat have a comparable value with adjustments related to the wires conductance.

