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To cover a range of thermal conductivity from good
insulators to good conductors the following five materials
were chosen to test the TPS method over a thermal
conductivity range of about 0.02-200 Wm 'K ~1:

(1) Extruded polystyrene (ASTM C 578 Round Robin!?)

(2) PMMA (Perspex, ICI, Inc.)
(3) Cecorite 130P (Lafarge Company, I: rance) used for a

CODATA measurement program!
(4) Stainless steel (SRM 1462, NIST, Gaithersburg, MD,

USA)4
(5) Aluminium (Grade ALMG4.5MN (DIN.1745,
DIN.59600), Nordisk Metal A/S, Haugesund, Nor-

way)
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Table 1. Test specimens. test specimen dimensions/and thermal
transport properties from other sources

Dimansions k a
Test specimen (mm) (mm?s ")
Extruded polystyrene 100 x 100 x50 0.‘?5:'
PMMA 100 x 100 x 20 0.11"
Cecorite 130P 31 x35x 20 0.96"
Stainless steel (NIST) Dia. 32, L 50 3.74"
Aluminium 100 x 100 x 30 68.5¢
3 Calculated from p =31 kgm~2 and C,~1200JKg™'K™""
b From diffusivity measurements®, (pC ) =243 MJm"’.
¢Measured in the present work using a photoflash technique.'
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Table 2. Sensor diameter, r, measurement time, ¢, and z,,,, for

the five materials studied.
I
Test spacimen {mm)
Extruded polystyrene 15.0
PMMA 100
PMMA 6.83
Cecorite 130P 10.0
Stainless steel 6.83
Aluminium 15.0
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TableS. Thermal properties of the XPS test specimen measured
in the present work using the TPS technique
k

Aun # Wm~'Kk"") IM;F‘J
1 0.0268 0.714
2 0.0281 0.513
3 0.0268 0.704
4 0.0270 0.757
5 0.0277 0.642
Average 00273 0. 028 0.666
St. dev. 0.0006 0.095
St. dev. 2.1% 14.2%



~ Table 6. Thermal properties of the PMMA test specimen
“measured in the present work using the TPS technique

(r=10.0 mm)
k ]
Run ¢ Wm='K-") (mms ™)
1 0.1955 0.133
2 0.1939 0.125
3 0.1954 0.130
4 0.1919 0.125
5 0.1955 0.128
- Average ' 0.128
St. dev. 0.002 0.003
St. dev. 0.8% 2.7%
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Table 7. Thermal properties of the PMMA test specimen
measured in the present work using the TPS technique

(r=6.83 mm) //\Jyf/é‘é, Vi)

Run # (wm-'x"") (mm?s ~1)
1 0.1943 0.114
2 0.1933 0.122
3 0.1935 0.121
4 0.1982 0.143
S 0.2010 0.134
Average m HH 4 ] 0.127
St. dev. 0.003 IS 0.012

St. dev. 1.7% 9.1%
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Table 8. Thermal properties of Cecorite test specimen meas-
ured in the present work using the TPS technique

k &

Run # (Wm=1x~) (mm?s ~')
1 1476 1.024
2 1478 1.045
3 1.474 1.042
4 1.473 1.042
5 1.480 1.069
Average T 1476 [. 45 1.044
St. dev. 0.003 . 0.016
St. dev. | 0.2% ' 1.5%
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Table 9. Thermal properties of the stainless steel test specimen
measured in the present work using the TPS techniques
k a

Run # ' (Wm=1k-1) (mm?s -7
1 13.94 3.67

2 13.89 3.64

3 1393 3.61

4 13.88 3.75

5 13.96 3.63
Average 1392 /4 20 3.66
St. dev. 0.03 0.06
St. dev. 0.2% 1.5%



Table 4. Thermal properties of the aluminium test specimen
measured in the present work using the TPS technique

HuUn$E (yvm A ) LLL LN T
1 159.1 63.8
2 154.6 67.2
3 154.8 705
4 168.0 66.1

5 160.2 | 60.6
Aveérage 1673 166 65.6
St. dev. Vﬁz’.‘é” 3.7

St. dev. 1.6% 5.7%
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ZRHINIST No. 1453 K LIGMEHIE B -

EE. 13.4mm
BREF. 38 kg/m3 ~46 kg/m3, ¥E[EH295K
S ZAH. 0.0328-0. 0338 W/mK
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n i1K: 100 mm
Efi‘*: 13. 4 mm %fﬁ 43. 8 kg/m3
~40. 4 kg/m3
AZAFRIE R A RE L A B T S5 R Sk e 1 AH & 3R
ANFEHERHE £k 5. (W/mK) Std %
1-2 0. 03394 0. 12
2-1 0. 03379 0. 04
\ 2-2 0. 03451 0. 08
N 1-1 0. 03346 0. 23
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