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ABSTRACT

This project studied the effect of annealing on electrical resistivity and Seebeck coefficient
of iron disilicide, with 0.3%atom Sn or without Sn, that was melted at a temperature of 1550 °C
in an argon atmosphere. The annealing conditions were 750 °C for 1 hour or 2 hours and 860 °C
for 1 hour or 2 hours. The electrical resistivity was measured from the 4-point-probe technique
following the principle of Van der Pauw method. Seebeck coefficient was measured by the hot
probe technique. Before annealing, the resistivity and Seebeck coefficient of iron disilicide without
Sn is greater than that with Sn, the electrical resistivity being 4.89 uQ.m and 2.24 uQ.m and
Seebeck coefficient being 1.15 uV/K and 0.89 pV/K, respectively. After annealings, the resistivity
of all samples increased. The resistivity of iron disilicide with Sn is greater than that without Sn
which shows that Sn accelerates the eutectoid reaction, resulting in the increase of the B phase.
By increasing either annealing temperature or annealing time, or both, the resistivity of iron
disilicide with Sn will increase further. No similar conclusion for iron disilicide without Sn could
be made due to the lack of additional specimen for comparison. After annealings, the Seebeck
coefficient of all samples increases where that of iron disilicide with Sn is lower than that without
Sn due to the metallic Sn. Annealing at 860 °C yields negative Seebeck coefficient at some
positions which causes the average of Seebeck coefficient at 860 °C to be lower than that 750 °C.
The iron disilicide without Sn being annealed at 750 °C for 2 hours shows the highest figure of

merit.
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3.5 A5N15ATUIUAIAIUAAIALARDUVDIFNTWATUNIWINAN

Linear model Poly1:
f(x) = p1*x + p2
Coefficients (with 95% confidence bounds):
pl = 0.3115 (0.3093, 0.3138)
p2 = -3.37e-05 (-4.385e-05, -2.356e-05)

Goodness of fit:
SSE: 1.09e-10
R-square: 1
Adjusted R-square: 1
RMSE: 4.67e-06

JUN 3.10 fMegreman1silameaunsidunsemelusunsy Matlab JauaninnnunainnzouanIudy
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anaTiun uay Power factor ol @unniviag

Fuassegna p+Ap S+ AS P+ AP
(LQm) (uV/K) (uV2/QK?)

0.3% #1A 2.388+0.01 0.83+0.01 0.29+0.031
0.3% #1A 750 C (1hr) 213.41+1.45 4.93+0.44 0.11+0.18
0.3% #1B 2.18+0.003 0.84+0.02 0.33+0.05
0.3% #1B 750 C (2hrs) 354.93+0.01 20.3+£2.03 1.16+0.19
0.3% #3 2.18+0.004 0.87+0.02 0.35+0.04
0.3% #3 860 C (1hr) 248.23+1.14 2.63+0.40 0.03+0.3
0.3% Vinus 2.22+0.04 1.03+0.02 0.48+0.03
0.3% Vinus 860 C (2hrs) 265.79+1.60 5.69+0.29 0.12+0.10
0.0% #1A 4.58+0.005 1.18+0.03 0.30+0.05
0.0% #1A 750 C (1hr) 201.28+2.80 42.4+1.43 8.90+0.07
0.0% #1B 4.42+0.01 1.18+0.04 0.32+0.06
0.0% #1B 750 C (2hrs) 160.34+3.90 82.8+1.22 42.8+0.04
0.0% Vinus 5.30+0.007 1.25+0.02 0.30+0.04
0.0% Vinus 860 C (2hrs) 258.24+0.68 17.18+1.28 1.14+0.15
0.3% #2 2.23+0.004 0.877+0.01 0.35+0.03
0.0% #2 5.27+0.009 1.01+0.02 0.19+0.03
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