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Project title Thermal Conductivity of Iron disilicide with Sn impurity

Name Miss Nichakan Chatchumnan
Project advisor Associate Professor Somchai Kiatgamolchai (Ph.D.)
Department Physics
Academic year 2018
Abstract

This project measured the thermal conductivity of Iron disilicide prepared by melting
method in the furnace at 1550 °C under Argon atmosphere with Sn impurity in atomic percentage
0.0, 0.1, 0.2, 0.3, 0.4. The thermal conductivity was measured with Nano Flash apparatus in
temperature range 50-300 °C. The thermal conductivity was calculated by 3 methods (i) by the
computer program of Nano flash apparatus (i) by fitting the solution of thermal conductivity
equation to the whole time-range of signal (iii) by using the time when the signal rises to half of
its maximum. It was found that those 3 methods differ no more than 13% and the value of
thermal conductivity is quite high. All samples show decreasing trend when the temperature
increases and tend to increase with increasing amount of Sn impurity. From experiment the
thermal conductivity have maximum value of 18 W/me«K at 50 °C for 0.4 percentage Sn impurity.
The highest thermal conductivity is due to the majority of a-phase and €-phase, and the highest

amount of Sn.
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A -Fe,Sis Al, Arc melted and Hot pressed 17.57 - 7.55 (non- | [16]
(300-773 K) doped)
Fe,5.91C00 505170 5Py Powder mixtures and sintered at | 7.4 — 5.5 (non-doped) | [17]
1000 “C
(200-800 “C)
Feo.0sC00,025io Hot pressing (HP) and Spark | 2.73 (SPS) [18]
plasma sintering (SPS)
(300-1100 K)
FeSi,Geg o, Field-activated and  pressure- | 17.8-7.5 (PM) [19]
assisted synthesis (FAPAS) 14-6 (HP)
(300-725 K) 3-4 (FAPAS)
FepogCo00oSi,  sintered | Mechanical alloying 5-6 (non-doped) [20]
with Y,05 (300-1100 K)
SiGe Spark plasma sintering (900 °C) 2.1 [21]
Fe,,M,Si, doped with Ti, | Hot-pressed (300-1100 K) 12.4-7.3 (non-doped) | [22]
Nb and Zr 10-7 (doped Ti)
9-6 (doped Nb)
11-9 (doped Zr)
Fepo5C0g 05515 Hot-pressing and annealing | 4.5 [23]
processing (923 K)
Feo.05C00 05511 958G€0 0a2 Powder metallurgy technique 16-9 (non-doped) [24]
(845 K) 4-5 (doped Ge)
Fep91MNgeSis Hot pressing (HP) and Spark | 9.7-6.8 (HP) [25]
plasma sintering (SPS) 7.7-6 (SPS)
(300-1100 K)
Feo.0sC00,0251o High energy ball milling (HEBM) 4.4-5.5 (non-doped) [26]

and annealing

(0-800 K)
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