Contents

Foreword .

Preface

Introduction to Volume 10

Grouping of Materials and List of Flgures and Tables

Theory, Estimation, and Measurement

Notation .
Thermal Dzﬂuszvzty Data and Relattonsth to Other Propertzes .
1. Introduction :

2. Available Thermal Diffusivity Data
A. The Chemical Elements
B. Titanium at High Temperatures
C. Experimental Data as Exemplified by Copper and Tungsten
a. Copper . . . . . . .
b. Tungsten
D. Thermal Diffusivity of Foodstuﬂs and Blologlcal Materlals

3. Relationship of Thermal Diffusivity to Other Properties .

Measurement of Thermal Diffusivity of Solids .

1. Transient Heat-Flow Methods
A. Long Bar Heated at Center or at End
a. Forbes’ Bar Method.
b. Other Bar Methods .
Moving Heat-Source Method
Small-Area Contact Method .
. Thermoelectric Effect Method
Semi-Infinite Plate and Related Methods
a. Method Based on Relaxation Time
b. Method Based on Time Interval. ;
¢. Method Based on Ratio of Slope to Temperature Dlﬁerence .
d. Comparative Method
e. Methods for Poor Thermal Conductors
f. Methods for Glasses and Ceramics
Radial Heat-Flow Method
. High-Intensity Arc Method
. Flash Methods
a. Flash Heating by Xenon Lamp
b. Flash Heating by Laser Beam
c. Flash Heating by Electron Beam

moaOw

T Qm

vil
X
Xiii
XiX

la
3a
3a

Sa
Sa
Sa

7a
8a
1la

13a

15a

16a
16a
16a
16a
17a
18a
18a
18a
19a
19a
19a
20a
20a
2la
2la
2la
22a
25a
25a
26a

Xy



xvi

Contents

d. Flash Method Applied to Composite Samples
e. Flash Method Applied for Direct Determination of Thermal Conductmty
I. Electrically-Heated Rod Methods .

2. Periodic Heat-Flow Methods

A. Angstrom’s Method .

Temperature Wave Velocity Method :
Temperature Wave Amplitude-Decrement Method .

. Modified Angstrém Methods.

a. Method of Sidles and Danielson

b. Method of Abeles er al.

Phase-Lag Methods

Thermoelectric Methods

Radial-Wave Method

Cryogenic Method of Howling, Mendoza and Zlmmerman

COow,

T Qmtm

Measurement of Thermal Diffusivity of Fluids .

1.
2
3.

Thermal Diffusivity of Liquids
Thermal Diffusivity of Gases
Use of Prandt! Number to Estimate Thermal Dlﬁ”usmty of Flulds

References to Text

Numerical Data

Data Presentation and Related General Information .

1.

6.

Numerical Data on Thermal Diffusivity (see pp. Xix to xxvi for detailed listing of entries for each of the

Scope of Coverage

2. Presentation of Data .

3. Classification of Materials .

4,

5. Convention for Bibliographic Citation .

Symbols and Abbreviations used in the Figures and Tables

Crystal Structures, Transition Temperatures, and Pertinent Physical Constants of the Elements

following groups of materials) .

1. . .
2. Nonferrous Binary Alloys .
3.

4. Ferrous Alloys .

0 © =

I1.
12.

Elements .

Nonferrous Multiple Alloys

A. Carbon Steels
B. Alloy Steels.

Intermetallic Compounds .
Single Oxides .
Multiple Oxides and Salts .
Mixtures of Oxides
Nonoxide Compounds
Mixtures of Nonoxides
Minerals and Rocks .
Systems

26a
27a
27a

28a
28a
28a
29a
30a
30a
3la
32a
34a
35a
37a
39a
39a
4la
42a

43a

51a
Sla
Sla
S2a
52a
53a
S4a

223
269

331
331
337

369
377
411
425
455
517
545
551



Contents xvii

13. Refractory Materials, Processed Composites, and Glasses . - ’ . . . . 563
14. Organic Compounds . . . ; ; ; ; ; . . - ' : . 587
15. Polymers . . . . : ; : : ; ; . s : - . . 593
16. Foods and Biological Materials . ; . . . . . . . . . . 621
References to Data Sources . . . . . . . . . . . . . . 649

Material Index

Material Index . . . . . ; . ’ : . . . . . . . Al



	page1
	page2
	page3

