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 Thermal conductivity, thermal diffusivity or
specific heat capacity, characterizing the

ability of materials to conduct, transter, store

and release heat.
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« Steady State Direct Methods

 Transient Methods



Steady State Direct Methods Vol
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Direct heating method
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Transient Methods WU

laser Flash Method
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a Thermal Diffusivity

K Thermal Conductivity
0 Density

Cp Specific Heat



wbadl O Yo alll acgoxoll

Transient Plane Method
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Metal lloy m Steel | Coramic | Polymer ";:;‘t':z‘f
Thermal conductty [WAm K)j 170 40 14 15 0,19 0,023
Thermal diffusity (mm?'s) 6% 11 37 0,96 0,11 0,75
Temperature ncrease (K) 03 05 10 08 13 25
Probe radius {mm) 15 6.4 64 64 6.4 15
Specmen thckness (mm) 30 10 10 10 15 30
I Specimen dameter (mm) 80 40 40 40 40 80
Measurement time () 5 10 10 40 160 160
lPowef output (W) 4 3 2 05 0,25 01




Modified Transient Plane Source
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Method Temperature Uncertainty Materials Merit Demerit
range
Guarded hot 80-800K 2% Insulation High accuracy Long measurement
plate materials, timeplate large
plastics, specimen size,low
glasses conductivity
materials
Cylinder 4—1000K 2% Metals Temperature Long measurement
range time
simultaneous
determination of
electrical
conductivity and
Seebeck-
coefficient
possible
Heat flow —100—-200 -C 3—-10%0 Insulation Simple Measurement
meter materials construction and uncertainty relative
plastics, operation measurement
glasses,
ceramics
Comparative 20—1300 -C 10—20% Metals, Simple Measurement
ceramics construction and uncertainty,
plastics operation relative
measurement
Direct heating 400—-3000K 2—10%0 Metals Simple and fast only electrically
(Kohlrausch) measurements conducting
materials
Pipe method 20—-2500 -C 3—20%0 Solids Temperature Specimen
range preparation
long measurement
time
Hot wire ,hot 20—-2000-C 1-10%06 Liquids, Temperature Limited to low
strip gases, low range, fast, conductivity solids
conductivi accuracy conductivity
ty solids materials,
L aser flash —100—3000-C 3—5%0 Solids, Temperature Expensive, not for
liquids range, most , insulation
solids, liquids and materials
powders small
specimen fast,
accuracy
at high
temperatures
Photothermal 30—-1500K Not suffi Solids, Usable for thin Nonstandard,
photoacoustic ciently liquids films, liquids and knowledge
known gases, thin gases about accuracy

films
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Manufacturer type Technique Meas. range Max. temp. Accuracy/ Sample dim.

of instrument (W-m— g1 b 7 e, ) uncertainty (number)

Hotdisk AB

TPS series/Mica TPS 0.005—-1800 1000 <5 % Min. #13 x 3 mm?2

sensor

Laser Comp

FOX 300 HT HFM 0.1-10 250 >1% (40 °C) = @51 mm

GHP 600 GHP 0.1-10 250

Linseis Messgeriite Both instr.:

GmbH

XFA 500 XFA 0.1-2000 500 nn (1) =P254 < 6 mm?=

LFA 1000 LFA 0.1-2000 1600 nn (2) 10 x 10 x 6 mm?

Netzsch Geratebau GmbH

Titan 456 GHP 0.005-20 250 <2 % 300 x 300x = 100 mm>

LFA 427457 LFA 0.1-2000 =2800 nn all LFA/XFAs

LFA 447/467 XFA 0.1-2000 =500 nn (1) =P12.7 < 6 mm?>
(2) 10 x 10 x 6 mm->

TCT 426 THW <2 1250 (1500) nn 250 x 125 x 75 mm>

Taurus 250 x 250 mm?

TLP 500 HT GHP 0.01-0.5 400 (500) nn 500 x 500 mm?

TA Instruments

DTC 300 HFM 0.1+40 300 3% to8 % #50 x 25.4 mm?

DXF and DLF LFA 0.1-2000 =2800 5% =¥25.4 x 6 mm?

series

Ulvac Riko

GH series HFM 0.1-15 280 nn @50 x 20 mm?2

7C 9000 LFA nn 1500 5 % (TD) @10 x 3 mm?2
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1-Upper Flange 8- thermo cable with a digital monitor
2- water 9-thermocable with an electrical switch
3- heater 10-AC-Automatic Voltage Regulator
4- Thermometer 11-insulator

5-Hex Head Holder 12-specimen

6-insulator 13-outer casing

7-lower flange 14 -thermocables hatches
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I, 2
In(rs/ry)

Q= 2arkh

2 X 3.14 x k x (100-44)

1504 =
In(44.5/39.5)
QInG2)
i 1
2rh(Ty — T3)
K = 1504 x In (44.5 / 39.5)

2 x3.14x( 0.0385-0.005)x56 =15.6w/m.c
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HEATING RATE BEFORE CLEANING
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HEATING RATE AFTER CLEANING
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HEATING RATE BEFORE CLEANING
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