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Method to measure thermal diffusivity, longitudinal elastic modulus
and electrical conductivity simultaneously by use of electromagnetic
force

MATSUSHIMA EIJI

10Hz 1.0kHz

For infinite plate metals of aluminum and titanium of which
properties were known, electromagnetic experiments to heat samples by the induction, to
make ones vibrated by the force and to induce the field around ones were performed by use
of an alternate current of which frequency was from 10Hz to 1.0kHz. Those established as
follows. In the case of low thermal diffusivity, reduced temperature observed for a sample
heated by the induction agreed with the solution of equation for heat conduction. Elastic
deformation of which frequency was 2 times larger than one of the alternate current was
acoustically detected by a microphone. Dependence of amplitude and that of phase
difference for an electric potential on frequency of alternate current agreed with that of the
solution for electromagnetic equation.

2,500,000 750,000 3,250,000
600,000 180,000 780,000
500,000 150,000 650,000

3,600,000 1,080,000 4,680,000

Cc/C




c/iC

FGM

C/C

ciC

FGM

FGM

FGM

1)

JIS 1100
99.00%
2 99.31%
1
1
mm 99.95 100.13
mm 19.55 19.23
mm?2/s 96.8 9.25
kg/m3 2688 4506
GPa 70.8 109
MS/m 36.4 2.1
H/m 4nx 107

)

@)

(b)
(©
(d)



©)

[iZ]
—{ 1 HE)

Pelensar ing
[ S RICN
o
N
T B
Tiesst mact k.
1 1,
; 2| l 3! 41 , 5,
; 6, 7, ; 8,
0 9, ; 10, S 11,
; 12, ; 13,
7-6‘. , ; 7}
7-171
— « )— « )
— C ) (G

1.0kHz

6
{5
Tesl secion
4 1,
1 21 i) 31 4| y 5,
; 6, ) 7, . 8,
;9 ; 10, ; 11,
; 12, 13,
; 14, ; 15,
; 16, Iy Vr 7c,
) ;o W Vb,
2
1



6 180
4 /ﬂ /\ 120 %?
SN ANAK
WY
-2 -60
-4 v \J g \J -120
-6 -180
0 05 1 15 2
[ms]
(@)
25 75
2 60 =
= 15 5
= 1 30
05 15
0 [~ Y0
-05 -15
0 1 2 3 4
[kHz]
(b)
5
(3)
()
(b)
(c)
(d)
(e)
4

1.0kHz
6
2
‘___ _
4 20
3 15 <
T i X\ f\/\>\\ [\ éO &
=0 /\\/ \/\\/)\o
-1 | -5
21 \\/ \/ -10
-3 -15
-4 -20
0 05 1 15 2
[ms]
(@)
2 10
15 A 5
05 25
0 “-/ \\#,_______7 0
-05 -25
0 1 2 3 4
[kHz]
(b)
6
(4)
(@)
(b)
(c)
(d)
(e)



10Hz

1.0kHz

5 E_.-' m“'.-" Plisaar g
= N T —  RNELEIN :
Test section
7 1,
) 2, ; 3,4, ; 5,
. 6, 0 7, ; 8,
9, ; 10, ; 11,
; 12, ; 13,
; 14, ; 15,
y If, Vr 7-0, ’
; Ve Vb,

10Hz

1.0kHz

(%)

120

100

(@)
[ ) —
16
155
8 15
145
14
1.35
13
10 100 1000
[Hz]
(b)
8
0.10kHz 3.0kHz
2
0.50kHz



10Hz 1.0kHz
2.1

36.4 MS/m

[rad]

10 100 1000
[Hz]
(b)
9
0
10
86 2011 3 20

86 2011 3 20

86 2011 3
85
2010 3 17
85
2010 3 17
85 2010 3 17
2009 6 3
84 2009 3
17
2009 3 17
84
2009 3 17

o
MATSUSHIMA E1JI
70268225

@

®

20

84



