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Application of Marquardt Method to Simultaneous Measurement of Thermal Diffusivity,
Specific Heat and Thermal Conductivity with Halogen Flash Method

Kouki Nismioka, Takeaki Muravama and Yoichi Ono

Synopsis : Parameter fitting with the Marquardt method was applied to simultaneous measurements of thermal diffusivity, specific
heat and thermal conductivity with the halogen flash method.

Thermal diffusivity, specific heat and thermal conductivity of dense Al,O; samples (8.55mm in diameter and 10mm
in thickness) were measured with the above method. The influence of radiation from the side of the sample on thermal
diffusivity was examined with two kinds of analytical solutions (cylinder and infinite plate). The heat loss by radiation
from the side of the sample was negligible in this work. The measurement results agreed well with reference values.
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Fig. 1. Schematic view of sample (infinite plate).
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Fig. 2. Schematic view of sample (cylinder).
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Fig. 3. Temperature rising curve at the back of

sample.
5— — —
4+ ajo -
.:é_ 3 - 0.2 ]
3 0.4
= 21 ) 0.6 1
- : 8 1.0 F,/ F=3.0 A
Ty
o " " : " 1 L n " i 1 " " " "
0 0.5 1 1.5

Fourier number F, (-)

Fig. 4. Relationship between u*,/ u#*,;, and F;.

22T, teonst \E G BB R ECHADRSGIRE LA TH
5, FIMBMIERETHY,

M = Heonst _ U'econst oo (17)

™
Umax U~ max

TEEINDGZIT, tnaxlIRGTBIRED D 2B EDFKE
BELRTH 2,
3l Bt X —&ald

a—_—BO-FBz:S—";%ﬁ ....................................... (18)
TERTIEDPTEED, aB L UCHEINTVEDT, &
FTa, G¥REL Ta®FlE L, 2Da®2AVTFig 46
B, 112G A6)RNL VKD B, I OWIEL R ORT
ZtildYa a¥IUGCEEMHIZDURSE S,

BUZEEK X, (19K LvRDLNB,

2+4 MarquardtiBIZL BN A—8 T 4w T 127
(5), (6)XHzvIx(13), (1HX%, HELIEEL

1.0 ——————

0.8

~ 06

u' (-

04

0.2}

O Measured
== Calculated -

1 " " " n 1

ov 0.5 1 1.5
Fourier number F (-)

Fig. 5. Parameters used in Marquardt method.

Table 1. Chemical composition of alumina powder.
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Fig. 6. Schematic diagram of experimental appara-
tus.
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Fig. 8. Comparison of measured thermal diffusivity .
of sintered Al,O, obtained by conventional
method with one by present method.
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Fig. 9. Comparison of thermal diffusivity of sinter-
ed Al,O; obtained by assuming the sample as
infinite plate with one by assuming the sam-
ple as cylinder.
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Fig. 10. Temperature dependence of specific heat of
sintered Al,O;.
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Fig. 11. Temperature dependence of thermal con-
ductivity of sintered Al,O;.
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