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PREFACE 

The phenomena] growth of science and technology since the early forties has brought about a universal 
appreciation of the fact that present limitations in many technical developments are often a direct result of 
the paucity of knowledge on the properties of materials. Engineering developments in the years ahead will 
be closely linked to the research that is done today to contribute to a better understanding of the properties 
of matter, of which thermophysical properties constitute a major segment. 

With a realization of the seriousness of this situation, a great deal of research effort has been made in 
recent years on the thermophysical properties of materials with the result that the volume of research litera¬ 
ture has increased many fold. In spite of this fact, it is generally agreed that the present level of research on 
thermophysical properties still falls substantially short of exisüng needs and anticipated future demands. 
However, what is even more disturbing is the fact that engineering groups across the nation are »«¡"g no 
more than a fraction of the information already available, either because it is in a form not directly useful 
to them or, often, because its existence is not generally known. 

To partially remedy this situation concerning the thermophysical properties of high temperature ma¬ 
terials, the Materials Laboratory of the U.S. Air Force at Wright-Patterson Air Force Base sponsored a 
project in 1957 to bring together a large portion of the then available data in a single work for easy refer¬ 
ence. From this compilation, performed by the Armour Research Foundation, a four-volume work en¬ 
titled Handbook of Thermophysical Properties of Solid Materials emerged. It was first published in i960 as 
WADC TR58-476; in 1961 it was issued as a hard-bound set by The Macmillan Company. 

Because of the favorable reception given to this original work, the Materials Laboratory of the U.S. 
Air Force requested the Thermophysical Properties Research Center (TPRC), in 1964, to update and revise 
this reference work in order to increase its usefulness and to put it on a more current basis. The present six- 
volume work, entitled Thermophysical Properties of High Temperóme Solid Materials, consists of nine 
books totaling more than 8,500 pages. It is the result of a two-year project by TPRC. This new encyclo¬ 
pedic reference work cannot be called a revised edition of the earlier publication since nearly every page 
has been changed through major additions, corrections, and re-evaluation. An effort was made to ad¬ 
here to the basic format of the earlier work. However, the organization of the material and the index to 
materials have been completely redesigned for greater ease in locating the information desired. 

Inevitably, not all of the properties covered have received the same degree of attention. The material 
on thermal radiative properties, thermal diffusivity, and specific heat has been totally revised and rewritten. 
Materials on the coefficient of thermal expansion and thermal conductivity have received major revisions, 
and those on electrical resistivity, density, and melting point have had moderate revisions. Finally, lesser 
revisions were made to data concerning vapor pressure and heats of transformation. The new information 
incorporated into the work covered research conducted primarily during the years 1937 to 1964, alMifflltill 
some major references are included from 1965 and some from as Ihr back as 1910. 

In processing the large amount of new and old data incorporated in these volumes, it was necessary 
that some degree of selectivity be exercised both from the standpoint of the references cited and the data 
extracted from them. It is hoped, however, that no major source of information has been omitted. Whenever 
possible, tn effort was made to suggest recommended values of the properties. In the plots, recommended 
values are indicated by curves. It should be clear, however, that the designation of "recommended values" 
in no way implies that a critical analysis has been performed in all cases, nor does it suggest that they repre- 
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•ent definitive values. Because most of the materials covered are not well-defined engineering materials, 
and because there is often a great paucity of information, any critical evaluation of these data is most diffi¬ 
cult—if not impossible. 

With a full appreciation of these inherent difficulties it is nevertheless hoped that the present compendia 
will prove to be of great usefulness to engineers seeking information on thermophysical properties. In spite 
of the extreme care exercised in processing the data and proofing the manuscript, it is possible that some 
errora might have been inadvertently overlooked. Should any instance of such oversight be uncovered, the 
Editor would be most indebted if it is brought to his attention. 

The fact that such an enormous undertaking could be accomplished in such a short time is attributable 
primarily to TPRC's unique resources in the area of thermophysical properties information. Grateful 
acknowledgment is made to the Electronic Properties Information Center for assistance in providing biblio¬ 
graphic searches on electrical resistivity and to the Air Force Materials Laboratory for general assistance in 
bibliographic information. Extensive personal inquiries were made to the authors of research papers and 
reports requesting clarification and original data. The enthusiastic response to these inquiries (in the majority 
of the cases) is also gratefully acknowledged. The Editor and the contributing staff wish to give a special 
note of thanks in acknowledging the valuable assistance and cooperation they received individually and 
collectively from TPRC's Scientific Documentation Division personnel and the supporting staff of graphics 
and technical typists without whose painstaking and skillful contributions this work would not have been 
possible. 

This work was performed under Contract No. AF33(615)1642, sponsored by the Air Force Materials 
Laboratory, Research and Technology Division, Air Force Systems Command, Wright-Patterson Air Force 
Base, Ohio. The personnel directly affiliated with this program were Mr. D. A. Shinn, Chief, Materials In¬ 
formation Branch; Mr. E. Dugger, Technical Manager, Information Processing; and Mr. J. H. Charlesworîh, 
engineer in charge of this project. Their understanding cooperation has contributed much to the success of 
the program. 

It is sincerely hoped that Thermophysical Properties of High Temperature Solid Materials will constitute 
an even more valuable contribution to technology than its predecessor. This work should prove to be an 
invaluable source of information on an important group of properties of materials to every engineer, pro¬ 
viding him with reliable information of a scope that would be impossible for any one individual to master. 
If we have been able to approach these goals, the results will be highly gratifying. 

June 1966 Y. S. Touloukian, Director 
Thermophysical Properties Research Center 
Purdue University 
2595 Yeager Road 
West Lafayette, Indiana 47906 
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EXPLANATORY TEXT 

.¡¡'¿"ip.i 

''V, 
X 

I. SCOPE OF COVERAGE 

4, .ndtSS/ónwf LÍ ÎÏ rTrr “ "*-»• Vota» 2, 

Volume I—Elements 
Volume 2—Nonferroiii Alloys 

P at I—Nonferrous Binary Alloys 
Part II—Nonferrous Multiple Alloys 

Volume 3—Ferrous Alloys 

Volume 4 Oxides and Their Solutions and Mixtum 

Part I—Simple Oxygen Compounds and Their Mixtum 

Part n-Solutmnsjnd Their Mixtum of Simple Oxygen Compounds, Including Glams and 

v!¡¡Z flIN?n0Xif“ and fhcií So,?idon8 ^ Mixtam> Including Miscellaneous Ceramic Materials 
Volume fr-Intermetall.es, Cermets, Polymers, and Composite Systems 

Part I—Intermetallics 

Part II—Cermets, Polymers, and Composite Systems 

He specific properties covered in each volume are: 

1. Density (jt) 

2. Melting Point (M. P.) 
3. Heat of Fusion (Ah») 

4. Heat of Vaporization (Ah,) 

5. Heat of Sublimation (Ah.) 
6. Electrical Resistivity (r) 

7. Specific Heat at Constant Pressure (Cp) 
8. Thermal Conductivity (k) 
9. Thermal Diffusivity (a) 

10. Thermal Linear Expansion (AL/L) 
11. Thermal Radiative Properties: 

12. ÄuLa)^ ie)’ Reaectaact ** (r) 

Generally, only materials with melting points above flOOnC 
eept for materials within the «atepriks of : ' 
material classification procedure is 
work is included at the end of each volume. 

I* 
Í™' 1 11,1:..1 I:.! • 11 ::.1:.1. 

; 

¡i h m 

., 1' 

: 



H. TPRC CLASSIFICATION OF MATERIALS 

Materials are classified into the eight categories listed below. Whenever applicable the < "inmitmn« 

Z rr ,”.W'Í'h' Per"n‘ °f ,he “nsli,u''nls- of material claLcallon n>RC conder 
the following elements as nonmetallic: H. He, C, N, O, F, Ne, P, S, Cl, A, Br, Kr, 1, Xe. At, and R„ 

1 EJements: F™ the purpose of classification an element is specified as follows- 

A' °r ¡"’P“'1'™ » <«'2» P«“« for each foreign constituent and 
<0.50 percent total impurities. 

*' h” ;nTe!*".!CrelCma!."r(U" i"C'“din8 8™phitt and ,iian’ond>-,h' «»>• of impurities 
K ^2 0 P«rccnt for each foreign constituent and <5.0 percent total impurities 

2. Nonferrous Alloys: This category is for alloys in which the major constituent is other than iron For 
he purpose of classification, nonferrous alloys are specified as follows- 

A' ^O<o“o"e^'S,,m °f ,h' bina,ï“nS,Í,UentS iS ^ 50 -- -"cr con- 

B. Nonferrous Multiple Alloys: The sum of the first two constituents is <99.50 percent and/or 
any o. er cnnailnen, >0.20 percenr. Alternat,vcly, the major conrtituen, i. < v>Ñ“a„d 
each of the other constituents <0.20 percent (or not given). 

3' a'íl°m F^Óie^ÜTliS ï ^ ,S ” *hiCh ir0" “ 8rcaKr ,ha" «'«I»*' •» any other con- 
nient ! or the purpose of classification, ferrous alloys are specified as follows: 

A. Carbon Steels: Carbon <2.0 percent and carbon > any other alloying constituent 

- <o.«^r ““ “ so'2°—r” m". * s.s¡. -ch 

b. Group II: At least one other alloying constituent >0.20 percent and/or any of Mn P S 
Si >0.60 percent. 5 * 

B. C ast Irons: Carbon >2.0 percent and carbon > any other alloying constituent 

'■ "“*IIO,Ín8 “,B,itUC”, ^0,2° ^ "“P'f0r Mn- P- S' Si' »“f may 

bl Al lmt 0n' 0,h" a"°y'n8 co"','t“em >0.20 percent and/or any of Mn, P S 
5i >0*60 percent. * ’ 

C MoJ Stec's 2nc,udin* all°y cast '™y- The major alloying constituent is other than carbon. 

y °ther all0yin8 con8tituent ^0 20 Percent except for Mn, P, S, Si, which may 
be <0.60 percent each, and C <2.0 percent.* ’ y 

b. Group II: At least one other í Hoying constituent >0.20 percent and/or any of Mn, P, S 
Si >0.60 percent.* 

4. Norimetallic Compounds and TM, UUmtr. and SolMons: Ceramic material, ,uch as oxides bro¬ 
mide, carbide, carbonates, nitrides, lilicaic,. «c„ are included in thi, category. For the purple of 
classification, they arc specified as follows: 

A. For simple compounds and their solutions, the limit of impurities is <2.0 percent for each 
foreign constituent and <5.0 percent total impurities. 

' ~—+M.+«, Nhw. 

*■ S'nS. SC J0 mtmta lor P, 8, Si, which may be ¿0.60 poent rich, and 

I. >0 y° Pwcrat md/ say of p. s. si >060 parent 

«»«I Id*. th^O.® p«»«. Si, ^ >»« a «l*t me- 

Hie um._ ir* -„Mr >.P,S’81 «»«* «"y ather «Ile ring conMiUMOt and Mn >0.20. 
Tte «me guldalliM it applied to torons alloys containing P, 8, or it as malar alloying msfituenu. 
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B. For mixtures of simple compounds and their solutions, the major constituent is <95.0 percent 
or any other constituent is >2.0 percent. ’ 

5' iS ' m'f,ne,al c™lwund by metallic elements In a fixed 
Pie atomic ratio. For the purpose of classification, specifications are the same as those for Class 4 

6. Cermiis: C ermets ate ceramic materials such as carbides, oxides, etc., fused with or bonded by one 

or more pure met,,^ However, them are also metal-meta, cermets, mmul-inu-rme, I lie ^ ets 
which are also included in this category. ' eic” 

7. Polymers: Polymers are chemical compounds or mixtures of compounds formed by polymerization 
and cons,st,ng essentially of repeating molecular structural units. 

8‘ A composite system may consist of materials in combination, with clearly de- 

d“i:“8 componcms °f ,he a “ « bX 

Cla!Sifi“ÜOn ^ f0r aaSS“ ' ,hr°"8h 4' b-ove, is 



■ 

SUMMARY TABLE OF TPRC CLASSIFICATION OF MATERIALS 

Claaglflotttlon 
Llmlta Composition (wei|ht ^grcent^ 

, rA. METALLIC 
1. ELEMENTS H 

lb. nonmetallic 

2. NONFERROUS 
ALLOYS 
{:îi >f©) 

fA. BINARY 
ALLOYS 

B. MULTIPLE 
ALLOYS 

A, 

>99. 50 

2 95.0 

Xi+X, 

2 99.50 

>99.50 

<99. 50 

<99.50 

<99.50 

Xj 

<0. 20 

<2.0 

2 0.20 

>0. 20 

2 0. 20 

>0. 20 

<0.20 

X5 

<0. 20 

<2.0 

<0.20 

>0. 20 

<0. 20 

>0. 20 

<0.20 

3. FERROUS 
ALLOYS 

(Xi - Fe 2X,) 

•A. CARBON 
STEELS 

B. CAST 
IRONS 

X, X¡ 

r GROUP I - Fe C <2.0 

r Fe C £2.0 

L GROUP R - Fe C £2.0 

- Fe C <2.0 

GROUP I - Fe 02.0 

r Fe C >2.0 

^GROUP IT - Fe 02.0 

Fe 02.0 

rGROUPI - Fe fC 

■ Fe ft C 

GROUP H- Fe C 

■ Fe ? C 

4. NONMETALLIC COMPOUNDS AND THEIR MIXTURES AND SOLUTIONS 

X, 

- 295.0 

k. ALLOYS* . 
STEELS 

A. SIMPLE COMPOUNDS AND THEIR 
SOLUTIONS 

B. MIXTURES OF SIMPLE COMPOUNDS 
AND THEIR SOLUTIONS 

NOMENCLATURE: 

X, * Major Constituent 

X| " Second Highest Constituent 

X| ■ Third Highest Constituent 

Where: X, ax* »X, ax4 a 

r <95.0 

2 95.0 

<95.0 

£0. 20 

£0. 20 

>0.20 

>0.20 

<0.20 

<0.20 

>0. 20 

>0.20 

<0.20 and 
C <2.0 

<0. 20 

>0.20 

>0.20 

X, 

<2.0 

<2.0 

>2.0 

>2.0 

Mn.P 
Sor Si 

<0.60 

>0.60 

<0. 60 

>0. 60 

<0. 60 

>0. 60 

<0. 60 

>0.60 

<0. 60 

>0.60 

<0. 60 

>0. 60 

"to ca*- Mn, P, S, or SI represents X, this particular element Is dropped from the kat column 



III. PRESENTATION OF DATA 

Each of the six volumes consists of seven sections arranged in the following order: 
1. Preface 

2. Table of Contents 

3. Explanatory Text 

4. Conversion Factors 

5. Body of Data ,.. 

6. References 

7. Material Index. 

In the following paragraphs a detailed description of Sections 5, 6( and 7 is given. The contents of the first 
four sections are self-explanatory. 

BODY OF DATA 

Data on each material are presented in graphical or tabular form for selected sets of measurements, 

and are accompanied tv a Reference Information Table with corresponding specifications and remarks. 

The fim flve Properties 1'sted in Section I of this Explanatory Text are considered as point values and sre 

grouped together in a single table in the same manner as the graphs for the other remaining properties. 

Furthermore, for a given material group, where several properties are reported, data are arranged in ac¬ 

cordance with the order of the property list given in Section I of this text. 

Graphic Presentation 

Data extracted from various references on a given material and property are shown on a singt«» 

graph by means of distinct plotting symbols, which are identified in the Reference Information Table 

on the page following the graph. Each set of symbols indicates the data of a given investigator, but 

does not necessarily imply actual measured points. In numerous instances authors present only smoothed 

values, either in graphical or tabular form, and it is frequently impossible to distinguish interpolated or 
smoothed values from actual observed data. 

In reporting data on thermal linear expansion, investigators sometimes give a single average value 

of this property for a considerable temperature range. In such instances it is assumed that a linear re¬ 

lationship is implied. All data on thermal linear expansion were reduced to a datum of 293°K (20®C); 

i.e., (AL/L) « 0 at 293°K (20°C). This point is identified by a cross (+) on each graph. 
The definition of (AL/L) used in this work is 

(AL/L) - j? -1-*” X 100 
L2M 

where Lt - length of specimen at temperature T. 

L293 - length of specimen at 293°K (20oC). 

To compute the "coefficient" of thermal linear expansion ß from 293°K to any temperature T, the 
following relation may be used.* 

ß 
1 AL 

100 (T-293) T 
, in K-1 

* wSSÆk thC ri*ht'hand of thi* e<ïuation hy100 to®““«* «*» «raphical presentation of (AL/L) is in percent 

ll 



In some instances the coefficient of thermal linear expansion is reported in tabular form. 
Cunes drawn through the plotted points are the ‘most probable" curves based on the data shown 

As additional information becomes available in the future, these recommendations may well be modified. 

Point Value Table 

Data extracted from various references are identified by distinct symbols in the same manner as 
data points on a graph, “Most probable” values are given either at the top of the table or are indicated 
in a footnote. These selections are usually made solely on the basis of the data presented. Sometimes 
these point values are also reported as a function of temperature or composition, in which case they 
are shown in graphical form and placed immediately following the tabular values. 

Reference Information Table 

A table giving the reference information associated with each set of data obtained in the graph im¬ 
mediately follows the graph. The table contains the following information: 

1. Symbol. The plotting symbols are identical with and correspond to those used in the graph. 
2. Reference. References are identified by hyphenated numbers which serve to locate the biblio¬ 

graphic citation in the section of References at the end of each volume. The initial two digits 
indicate the year of publication and the last digits identify the specific reference within the given 
year. In those instances where a reference does not carry a date, the letter symbol ND is used in 
place of the year of publication. Undated references are listed at the end of the list of References. 

3. Temperature Range. Range covered by the data in a given paper or report. 
4. Reported Error. The author’s estimated accutacy (or precision). 

5. Sample Specification. This column contains all pertinent available information about the test 
sample. This information consists of the following: 

a. Commercial trade name, chemical formula, etc., followed by manufacturer’s name, if it is 
necessary for correct identification. 

b. Composition of the sample, expressed in weight percent. Unless otherwise stated, the percent 
sign is omitted. 

c. Physical characteristics of the material, such as a single crystal, polycrystalline, density, crystal 
structures, etc. 

d. Specimen designation by the author is given in brackets at the end of the citation. 
6. Remarks. This column contains information on: 

a. Special process used in fabrication of the sample, such as being sintered, chill-cast, etc. 
b. Sample history, such as cold-worked, hot-pressed, annealed, etc. 
c. Conditions under which the specimen was investigated, environment, etc. 
d. Other pertinent remarks. 

REFERENCES 

The section on Reference gives complete bibliographic citations for all the references from which data 
were extracted. They are arranged chronologically by year of publication, and in arbitary sequence within 
any given year. 

For the preparation of the references, the following order ar.d convention is used. 

Periodicals 

1. Authors) name: Last name first, followed by initials. 

2. Journal name: Standard TPRC journal name abbreviations are used. 
3. Series, volume, and number. 

xiv 



a. If the series is represented by a letter, it is underlined together with the volume number. 

b 11 ,he senes is ^presented by a number, then only the numeral representing the volume is under¬ 
lined. 

c. The numeral for the issue number is shown in parentheses. 
4. Pages: Indicate the beginning and ending pages. 

Reports 

1. Author(s) name is given in the same form as for periodicals. 
2. The name of the responsible organization, if any. 
3. The name of sponsor. 

4. Report, bulletin, or circular designation. 
5. Number. , 
6. Part. 

7. Pages (same as for periodicals). 
8. AD and PB numbers or equivalents. 

Books 

The bibliographic citation for books lists: author(s), title, volume, edition, publisher, and page(5). 

In general, private communications are not listed as references. However, if TPRC did obtain addi¬ 

tional substantive information from an author through private communication, and if this information was 

used, the remark “additional data obtained from author(s)” is added at the end of the reference citation. 

MATERIAL INDEX 

The Matcrial !ndcx ,lsts ail the matcnals included in this work by their proper trade or commercial 
names arranged in alphabetical order and, for materials designated by number codes, the listing is in increas¬ 

ing numerical order. Location of information on a particular property for a particular material is specified 

by the volume number and page numbers indicated within the appropriate property column of the index. 

I he page number always indicates the starting page of the graphs or point valut tables. Chemical formulas 

arc given in parentheses following the proper names of materials which can be chemically identified. However, 

for materials within a general group, e.g., different oxides of cerium, the entries are only by chemical formulas 

isted under the material group designation, such as “cerium oxides.” Whenever applicable, an effort is 

made t0 llst commercial materials under their several accepted names. In thecaseof broad classes of materials 

s“ch as stecls’ glasscs>etc ’the materials are listed under their common names as well as under the heading of 
their general class when the designation is merely a letter and number code. 

Simpler inorganic compounds (e.g., aluminum oxide, tantalum boride) are named »«'onfing to the con¬ 

vention given in the Handbook of Chemistry and Physics (The Chemical Rubber Co., 45th edition, 1964, 

and~,f not available there-the 43rd edition, 1962). Other inorpnic compounds are generally named in 

Tare firTand .h« ^ Ahstracts ** the «"ore electropositive part of the 
« - first and .be more electronegative part second. For nonferrous and ferrous alloys, only the first two 

components are listed and 2X, is added to designate multiple alloys. An exception is made, however, for 

chromium-nickel and nickel-chromium ferrous alloys, in which cases, all three major constituents are lilted 

For other inorganic compounds and their mixtures and solutions, all components with weight percent 

greater than 2 percent are listed. Finally, for cermets, the name of the ceramic part is given first and the mi»tnl 

fan second, each in their respective alphabetical order regardless of their weight percentages with the exceo- 

on of beryllium cermet (e.g., Beryllium YB-9052), in which case the name of the metal part is given first. 

XV 



CONVERSION FACTORS 

NOTE: In preparing the conversion factors, the following basic definitions 

1 in. » 2.54 cm* 

1 lb. - 453.59237 g* 

I calTh » 4.184 (exactly) Joule* 

1 calrr - 4.1868 (exactly) Joule* 

1 Btu^lb-'F-1 - 1 cal^g-'CT'i 

The subscripts "Th” and "IT" denote "Thermochemical" 

and International Steam Table" units, respectively. 

were used: 

1 

* NBS Technical Newt Bulletin, 47(10), 1963. 

t Mueller, E. F., and Ronini, F. D., Am. J. Physlci, 12(1). 4,1944. 



C
O

N
V

E
R

S
IO

N
 F

A
C

T
O

R
S
 F

O
R

 U
N

IT
S
 O

F
 D

E
N

S
IT

Y
 

1 
« 
J» »-HI 

O 

« 
eo 
s 

S! 

ÇD 3
.8

0
9
5
9

 

«M 
1 
O 
xH 
X 
CO 

a 

<0 

CM 
» 

cm‘ 

¾ 
xH 
X 

§ 

a 
o 
xp* 

xH 

n 
1 

.á 

a 

M 
1 
O 
hH 

X 
Ift 

K 
tHI 
CO 

eô 

» 
D 
H 
X 
M 
O 

M 

t 
O H-i 
X 
lO 

S3 
X*^ 
CO 

ci 

m 
1 
O 
xH 
X 
CM 

S 

S3 

xH 

xp* 

T 
o 
xp* 
X 

? 
00 
t» 
tá 

1 

g. 
3

¾
 

O 
»H 
X 
o 
> 

S 
ci 

S 
s 
t- 
hH 

IM 
1 
O 
xHI 
X 
O 
t» 
xpi 
CO 
00 
ci 

xH 

«I 
O 
xH 
X 

» 

y 
© 

X 
CM 
© 

i 

h 

M 
1 
B 

X 

¾ 
xHi 
X 
O 
xrt 

D 
•H 
M 

S 
O 

t¿ 

■»H 

O 
HP* 
X 
w 
s 

s 
eo* 

¾ 
*4 
X 

S3 
t* 
to 
fc* 
ci ! 

e 
»i 
M 

S 

S 
-pj 

« 
1 

.a 
U) 

O 
w4 
X 
CM 
C- 
00 s 
HH* 

xH 

« 

O 
xH 
X 

M 

■xH 

«M 

O 
-H 
X 

s 
00 
t** 
iO 

p* 
O 
xH 
X 
d 

s 
eo 
lO 

V 

r 
e xn* 
X 

s 

s 
ÕD 
ci 

« 

'a 
U 
U 

hN 

f Ni 

O 
xH 
X 

H 

«J 

1» 
xH 

M 
e 

w 

î» hHI 
X 

i 
lO 

ci 

e 

M 

S; £ 
1- 
ci 

« 
1 
« 
X» 

* 

i 
XI 

3 
K 

§ 
g 

h! 

i ! 

î II! 

è * ^ 

i ra fl 
U 
M 

r 

á 
M 

M 

fl 

a 
T« 

ï 

r 
jl 

¡s 

T 
H 
9 





C
O

N
V

E
R

S
IO

N
 F

A
C

T
O

R
S
 F

O
R

 U
N

IT
S
 O

F
 S

P
E

C
IF

IC
 H

E
A

T
 



...:..H. »........i« -1,... ....... 





or
 V
 



body of data 

INTERMETALUCS, CERMETS, POLYMERS 

AND COMPOSITE SYSTEMS 

PART I 

INTERMETALUCS 

(A metal - metal compound formed by metallic elements In a 

fixed simple atomic ratio. ) 

NOTE: For purpoeee of classification, intermetaUic compounds 

and their mixtures and allqys are specified as follows: 

1. For simple compounds, the limit of impurities is 

< 2.0 percent for each foreign constituents and 

* 5. 0 percent total impurities. 

2. F or their mixtures and alloys, the major 

constituent is <95.0 percent, or apy other 

constituent is >2,0 percent. 
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PROPERTIES OF CHROMIUM ALUMIMDES 

REPORTED VALUES 

Melting Point K 

O CrjAl > 1872 

R 

> 3370 
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PROPERTIES OF NIOBIUM ALUMINIDES 

REPORTED VALUES 

Melting Point 

O NbAlj 

K 

1972 ±28 
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PROPERTIES OF URANIUM ALUMINIO ES 

REPORTED VALUES 

Density 

O U Al2 

O U Al¡ 

u ai3 
A U Alj 

H Al} 

V u AI4 

O u All 

g cm-3 

8.1/ 

8.38 
>> 

6. 8 

8.21 

6.4 

6.5 

5.7 ± 0.3 

lb ff3 
»¡il 

508 

523 
* 

420 

512 

400 
% 

406 

356 ± 20 

Melting Point 

■ U Alj 

• U AI3 

K R 

1860 3350 

1620 2920 

Most probable value for this compound. 
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.PROPERTIES OF ZIRCONIUM ALUMINIDES 

REPORTED VALUES 

Melting Point K R 

O 

0 

ZrjAlj 1756 3161 

Zr^Alj 1806 3251 

ZrjAlj. 1872 3370 

ZrAlj 1.917 3451 

ZrAl»; tetragonal 1856 3341 
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PROPERTIES OF OTHER MISCELLANEOUS METAL ANTIMOMIDES 

REPORTED VALUES 

Density g cm-l 

O ThSb 9.32 

O ThSb, 9, os 

A Th^b4 g, 55 

Melting Point k 

V LajSb »>1733 

La^ib2 »>1972 

11* ft/*» 

582 

56? 

896 

B 

»3120 

»3560 
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PROPERTIES OF OTHER MISCELLANEOUS METAL ARSENIDES 

Donaity 

O LaAs 

Melting Point 

□ MntAa 

A PtjAsj 

REPORTED VALUES 

g cm 

6. 14 

1672 

«1733 

ib fr* 

383.1 

R 

3010 

«3119 

TPRC 
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PROPERTIES OF MOLYBDENUM; 15ERY LUDES 

De natty 

O MoBe g 

Melting Point 

□ MoBe, 

REPORTED VALUES 

g cm" 

3. 02 

K 

2X13 

lb ff1 

188 

R 

3803 
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PROPERTIES OF NIOBIUM: BERY LUDES 

REPORTED VALUES 

Melting Point 

O NbBeu 

NbBöß 

1061 ± 28 

1961 ±28 

R 

3530 ± 50 

3530 ± 50 
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Normal Spectral Reflectance 
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REPORTED VALUES 

Melting Point K 

0 TaBeß 2122 ± 28 

O Ta,Ren 2261 ± 28 
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4070 ± 50 
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Specific Heat, Btu lb""1 H"1 
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Thermal Comiuetivl y, Btu hr"1 ff1 R-1 x 1er2 
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Thermal Linear Expansion, percent 
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i»R0«:rn:E8 or aluminum borides 

REPORTED VALUES 

Milting: Point 

O AlB'in 

o a;b,j 

K. 

2373 

2423 
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4271 

4361 
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PROPERTIES OF CHROMIUM BORIDES 

REPORTED values 

DfliMity 

O CrB 

□ CrB 

*3 CrB, 

Melting Point 

A CrB 

O CrB, 

V CrB, 

t> CrB, 

* Cr,B|, 

CrB 

Cr,B, 

Cr,B 

Cr4B 

■ CrB, 

A CrB, 

CrB 

▼ CrB, 

g cm-3 

0, OS 
A 

6. 11 

S. 00 

K 

2363* 

2423* 

2173 

2233 

2223 

2323 

W3 

2163 

2023 
!uk 

2473 ± 50 

2423 

23631 25 

2122 

ib r3 

378 
« 

VI81 

360 

R 

* 
^264 

4382* 

3912 

4020 

4001 

4181 

4091 

3893 

3641 

4451 1 90 

4361 

4253 ± 45* 

3820 

* 

Mont probable value for this compound. 
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PROPERTIES OF HAFNIUM BORIDE 

MOST PROBABLE VALUES 

Prc|HTty C.G.S, Units Brit. Eng, Unite 

Density.. 

Melting Point. .. 

11.2 

3520 

700 

6330 

REPORTED VALUES 

Density g cm*5 

O 11.2 

Melting Point K 

O 3513 

A 3523 

V 3523 ±100 

O 3522 

lb ft*’ 

609 

R 

6324 

6342 

6341 ±180 

6340 
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Specific Heat, Btu lb- 1 R- ' 
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PROPERTIES OF MOLYBDENUM BORIDES 

REPORTED VALUES 

Density gem-* lb ff® 

O MoBj. 7.78 486 

Melting Point K R 

0 MoBj 

A Mc2B6 

0 MojB 

V MoB, 

0~MoB 

M03B2 

MojB 

2373 

2373 

2443 
1(1 

2373 

2653 

2523 

2413 

4272 

4272 

4397“ 

* 
4271 

4775 

4541 

4343 

Most probable value for this compound. 
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Vapor Preasure, mm Hg 
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PROPERTIES OF NIOBIUM BORIDES 

«........... 

Density 

O NbBj 

□ NbBj 

A NbBj, 

Melting Point 

O NbBj 

V NbBj 

• NbBj 

NbjB* 

NbjBj 

NbB 

REPORTED VALUES 

g cm-11 

6. 60 

7.21 

6.97 

K 

3273 

3323* 

3273 

3173 

2223 

2553 

lb ft"’ 

412 

450 
ft 

435 

R 

5892 

5982* 

5891 

5711 

4001 

4595 

* 

Most probable value lor this compound. 
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Normal Total Emittance 
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Normal Spectral Emittance 
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PROPERTIES OF SCANDIUM BORIDE 

MOST PROBABLE VALUES 
-—---- 

Property C.G.S. Units Brit. Eng. Units 

Density , ... 3. 67 

2523 
229.0 

4541 Melting Point. 

REPORTED VALUES 

Density g cm-s 

0 ScBj 3 37 

Melting Point k 

□ ScBj 2523 

lb ft-1 

229,0 

R 

4541 
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Melting Point 

0 SIB, 

PROPERTIES OF SILICON BORIDES 

REPORTED VALUES 
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4001 
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2223 
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Thermal Linear Expana ion. percent 
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properties of tantalum borides 

REPORTED VALUES 

Density 

0 TaBj 

O TaBj 

A TaBj 

» TajB* 

A Ta3B4 

▼ TaB 

♦ TaB 

• TaB 

g cm-3 

12.6 

11.70 

12.6 

13.5 
* 

13.6 

14.29* 

14.0 

12.11 

Melting Point 

O TaB, 

V TaB, 

0 TaB, 

® TaB, 

TSjB, 

TaB 

TSjB, 

K 

3373 

3473 

3273 

3373 

2923 

2703 

2393 

lb ff3 
% 

767 

730.4 

786. 6 

843 

849* 

892. 1* 

874 

756 

R 

6072 
* 

6252 

5891 

6072 

5261 

4865 

4307 

* 
Moat probable value for this compound. 
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Thermal Linear Expansion, percent 
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PROPERTIES OF THORIUM BORIDES 

Density 

O ThBj 

Melting Point 

□ ThB# 

A ThB4 

REPORTED VALUES 

g cm"3 

8, 45 

K 

2423 

2483 

lb ft"3 

528 

R 

4861 

4469 

TPRC 
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Specific Heat, Btu lb"1 If 1 

© o 
, • 
o o © ©’ © © 

£ 

t-H [ J r»o ‘1W>H oijpods 

HI 
l!# . iff'1 . 'i.:' _! 

.i.mm 
, . : ,1,:. ': II : ! li: i £ 1:: 51 .! : ::, £ liii lli:: ! I É¡m£_._£...£, .. iJiiiiiJili ...glfÉP 

TPRC 

S
P

E
C

IF
IC

 
H

E
A

T
 —

 T
H

O
R

IU
M
 
T

E
T

R
A

B
O

R
ÏD

E
 



S
P

E
C

IF
IC

 H
E

A
T
 —

 T
H

O
R

IU
M

 T
E

T
R

A
 B

O
 R

ID
E

 

227 

'“i 

t/j 

a 
'ii 

-o 

rt 
X3 

.9 
X3 
$ 
M ¡8 I 
o 

XJ R 
$ A 

^ s 
s ã 
* 

7 
« 
5 

IT 

n 

I lO 
VI 

(0 
c4 
co 

TPRC 



''"HÍlfl 

45i»0 Th«nn.al Conductivity, Btu hr” J ft” 1 R"1 x 10-1 

, _uio , _oog Ino ‘^tABonpiioo [ituuai|x 

TPRC 

.'l■;, 1 Limlllilllinimi.1 

T
H

E
R

M
A

L
 C

O
N

D
U

C
T

IV
IT

Y
 —

 T
H

O
R

IU
M
 T

E
T

R
A

B
O

R
ID

E
 



Illlllplll lllllllp ' :Jllih.li IfiiaMiiiiiiwiiwriwiiii 

z\ 
0 
I»« 

H 
< 

« 
o 
h 
Z 

.# 

ii 
a, 

4 

I 
I 

JG 

.2 ^ J m a a 

229 

9 
h 

w 

ä 

P 

g 
H 
W 

3 a> 

to 
Ò* 
to 

TPRC 

....... 



2:)Q 
Thermal linear Expansion, percent 
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Normal Total Emittance 
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Thermal Linear Expansion, percent 
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PROPERTIES OF TITANIUM BORIDES 

REPORTED VALUES 

Density g cm-3 

□ TiB2 -=1.38 

& TIB 5.09 

V TiBj 4.56''' 

<] TIBj 4.52 

t> TiB2 4.52 

Melting Point K 

O TiB2 3193 

O TIB2 3193 

• TIBj 3253* 

Ti2B 2473 

ib rr3 

273 

318 

285 

282 

282 

R 

5748 

5748 
>!< 

5855 

4451 

» 
Most probable value for this compound. 
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Electrical Resistivity, ohm cm x to* 
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Thermal Linear Expansion, percent 
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Normal Total Emittance 
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Specific Heat, Btu lb-' R"1 
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Specific Heal, Btu lb"1 R"1 
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Thermal Conductivity, Btu hr"1 ff1 H*1 x 10-2 
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Thermal Diííusivity, ftJ nr"1 
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Thermal Linear Expansion, percent 
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Normal Total Emittance 
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Density 

o ub4 

Melting Point 

□ UBjj 

UB* 

UB, 

PROPERTIES OF URANIUM. BORIDES 

REPORTED VALUES 

g cm-3 

9. 39 

K 

2508 

2768 

2658 

lb ft'3 

586 

R 

4514 

4982 

4784 

TPRC 
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Thermal Linear Expansion, percent 
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PROPERTIES OF VANADIUM BORIDES 

Density 

O VB, 

O VB, 

A VB, 

Melting Point 

o 
V 

VB, 

VB, 

VB, 

V*B<¡ 

V^, 
VB 

REPORTED VALUES 

g cm lb fr» 

5. 07 

4.61 

6. 10 

316 

288 

318 

K R 

2673 

2673 

2673 ± 60* 

2653 

2343 

2523 

4812 

4812 

4811 ± 90* 

4775 

4217 

4541 

Moat probable value lor this compound. 
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Thermal Umar Expanaion, percent 
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PROPERTIES OF ZIRCONIUM, BORIDES 

REPORTED VALUES 

Density 

0 ZrBjj 

Q ZrBl2 

V ZrB, 

A ZrB, 

■ ZrB, 

Zl l:>2 

g cm-î 

3. 63* 

3.7 

e. 17 

6. 09 

6.13* 

4.14 

lb IT* 

227* 

231 

385 

380 

383* 

258 

Melting Point K R 

ZrB, 

0 ZrB, 

♦ ZrB,, 

<1 ZrB, 

O ZrB, 

4 ZrB, 

3323 

3410 

2963 

3268* 

3313 * 100 

3253 

5982 

6140 

5316 

6882* 

5963 Í 180 

5855 

Heat of Vaporization cal g-1 Btu lb"1 

▼ ZrB, 1770 3186 

* 
Moat probable value for this compound. 
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Electrical Resistivity, ohm cm x 10* 
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Thermal Conductivity, Btu hr-1 ff1 R'1 x 10“2 
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Thermal Linear Expansion, percent 
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Normal Total Emittance 
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Normal Spectral Emittance 
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Norma! Spectral Reflectance 
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Vapor Pressure, mm Hg 
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PROPERTIES OF OTHER MISCELLANEOUS METAL BORIDES 

REPORTED VALUES 

Density 

V 

O 

o SrBj 

A PrB0 

LaBj 

Be2B 

BeB 

BeB8 

G<.IB# 

PrBj 

YbBj 

TPRC 



PROPERTIES OF OTHER MISCELLANEOUS METAL BORIDES (Continued) 

Density (continued) 

EuR„ 

CeB* 

CeBj 

NdB* 

NdBg 

PrB* 

PrB, 

Melting Point 

4 SmBe 

® BaBj; hexa£ 'nal 

« Be#B 

Be,B 

BeBj 

BeB| 

BeBj 
en.-, o 

BeBj 

0 BeBj 

O CnBj 

0 CeBj 

B CoB 

O OdB, 

a OdB, 

B FeB 

Fe,B 

B L&Bj 

a L&B, 

LaB, 

0 NdB, 

E3 NijBj 

B NijB 

NijB 

0 SrB, 

REPORTED VALUES 

? cm"® 

4. 95 

5. 74 

4. 8Ü 

5. 14 

4. 94 

5. 74 

4. 84 

K 

2670 ± 100 

2503 

1433 

«1800 

»2000 

>2273 

>2273 

>2243* 

2343 ± 50* 

2573 

2503 

2463 

«1673 

>2373 

>2423* 

1813 

1662 

>2373 

>2773* 

2073 ± 15 

2813 

1433 

1373 

1428 

2508 

*Moet probable value for this compound. 

(Continued onto next page) 

lb fT® 

308. 9 

868. 2 

299. 5 

383.1 

308. 3 

358. 2 

302.0 

R 

4810 ± 180 

4506 

2579 

«3240 

«3600 

>4091 

>4091 

>4037* 

4217 ± 90* 

4631 

4506 

4433 

»3011 

>4271 

>4361* 

3263 

2992 

>4271 

>4991* 

3731 1 27 

6063 

2679 

2471 

2570 

4514 

TPRC 



PROPERTIES OF OTHER MISCELLANEOUS METAL BORIDES {Continued) 

REPORTED VALUES 

Melting Point (continued) k r 

6 YB* 2573 4631 

® YB< 3073 6531 

YBl 2373 4271 

TPRC 
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Electrical Resistivity, ohm cm 
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Thermal linear Expanaion, percent 
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Thermal linear Expanruon. percent 
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PROPERTIES OF OTHER MISCELLANEOUS METAL F ER RIDES 

REPORTED VALUES 

Density 

V YFe5 

GdFej 

Gd2Fe3 

Gel F 63 

GdjFe7 

GdFe4 

HoFej 

HoFeB 

SmFeî 

SmFe5 

< UjFe 

► UFej 

B PujFe 

S PuFcî 

Melting Point 

O TaFej 

O HfFej 

A TiFej 

O NbFej 

• ZrFej 

» U(Fe 

® UFej 

<> PuFe^ 

<> FeTi 

❖ FeTi 

g cm* ^ 

7.33 

8.38 

8. 52 

8. 40 

8. 44 

8. 54 

9.52 

8.79 

8 62 

8.07 

17.7 

13.21 

17.1 

12.59 

K 

2048 

1923 

1773 

1898 

1918 

1088 

1508 

1503 

1523 

1523 

lb ft"3 

457.4 

522.9 

531.6 

524.2 

526.7 

532.9 

594.0 

548.5 

537.9 

503. 6 

1105 

825 

1068 

7 85,0 

R 

3687 

3462 

3192 

3416 

3453 

1959 

2715 

2706 

2740 

2740 

TPRC 
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PROPERTIES OF MAGNESIUM GERMANIDE 

MOST probable valu ES 

Property 

Density . . . . 

Melting Point, 

C.. G. S. Units 

3.086 

1388 

Brit. Eng. Units 

192.7 

2498 

Density 

O Mg2Ge 

Melting Point 

O Mgj Ge 

REPORTED VALUE! 

gem ' 

3.086 

K 

1388 

ib rs 

192.7 

R 

2498 

TPRC 
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PROPERTIES OF MOLYBDENUM GERMANIDES 

REPORTED VALUES 

Melting Point « 

O MOjGe2 >2022 

R 
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PROPERTIES OF OTHER MISCELLANEOUS METAL GERM ANIDES 

Danslty 

O RhaGe4 

□ RhGe 

A RhjGe, 

O RhjGe 

V Y,Ge, 

LaGe2 

SmGej 

NdGej 

PrGe 

PrGej 

• NbjGe 

■ NbjGe 

A NbGej 

▼ NbGej 

Melting Point 

♦ NbjGe 

NbjGe 

NbGej 

® ZrGej; orthorhombic 

ZrGe 

ZrjGej 

ZrjGe 

€> ZrGej; orthorhombic 

ZrGe 

Zr,Ge, 

ZrjGe 

lb ft-’ 

531 

612 

668 

687 

350.0 

440.5 

606.8 

483.5 

423.1 

461 8 

510 
$ 

529 

488 ±15 
* 

512 

K R 

1922 3460 

2183 3929 

1772 3190 

1795 3231 

2511 4520 

287 8 6180 

1861 3349 

2572 4630 

2514 4625 

2572 4830 

1868 3344 

REPORTED VALUES 

g cm”s 

8.5 

9. 8 

10.7 

11.0 

5. 61 

7. 059 

8.122 

7.749 

6.78 

7.24 

8.17 
$ 

8. 47 

7. 81 i 0.24 

8.20* 
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Thermal Conductivity, Btu hr-1 ft*1 H“1 
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PROPERTIES OF NICKEL 8ELENIDES 

Density 

O NiSei. o« 

NiSei, „ 

NiSef> jj 

NiS®i, 1TI 
NISe1>J0 

NiSej, jjj 

NiS®!, 26 

NiSe1#m 

O NiSej. 00 

NiSet.04 

NiSe,. 10 

NiSet. „ 

NiSej io 

NiSej, 2( 

NiSej,,o 

NiSe,.,» 

A NiSej, it 

NiS®!, ITS 

NiSej t oo 

NISe,. „¡o 

NiSej. o* 

REPORTED VALUES 

g cm“8 

7.269 

7.169 

7.132 

6.993 

6.974 

6.916 

6.890 

6. 894 

7.217 

7.219 

7.127 

7.062 

6.980 

6.927 

6.918 

6. 914 

6. 730 

6.724 

6.720 

6. 703 

6. 693 

lb tf* 

453.8 

447.8 

448.2 

436.6 

435.4 

431.7 

430.4 

430.4 

450.5 

450.7 

444.9 

440.2 

435.7 

432.4 

431. 9 

431.6 

420.1 

419. 8 

419.5 

418.5 

417. 8 

TPMC 
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Electrical Resistivity, ohm cm 341 
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PROPERTIES OF OTHER MISCELLANEOUS METAL SELENIDES 

REPORTED VALUES 

Density g cm-s 

O ScjSej gj 

A YbSe g. 235 

laSe g 34 

La3Se4 g 47 

LajSej 6.32 
OdSe 7 53 

GdaSe4 7.89 

GdjSe, 7,25 

SmSe 6.42 

CeSe 6> 55 

CfejSei g 72 

PrSe 6.80 

PfaSe« 6.92 

PrjSe, 0,66 

NdSe 0,98 

NdsSe4 6.98 

NdjSe» 6,83 

Melting Point k 

0 0,186 2143 ±20 

V CaSe; cubic isil 

lb ft"1 

281.4 

513.9 

395.6 

590.9 

594.3 

469.9 

492.3 

452.4 

400.6 

408.7 

419.3 

424.3 

431.8 

416.6 

436.6 

436.6 

426.2 

R 

3868 ± 3« 

3260 
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Thermal Conductivity, Btu hr'1 ft*1 K~1 
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PROPERTIES OF BARIUM SIIJCIDES 

MOST PROBABLE VALUES 

Property C.G.S, Units Brit. Eng. Unlta 
Melting Point. 2213 3983 

REPORTED VALUES 

Melting Point K 

° BaSi* 2213 ±50 

R 

3983 ± 90 

TPRC 
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PROPERTIES OF CHROMIUM SILICIDES 

REPORTED VALUES 

Melting Point 

O CrSij 

CrSi 

CrsSi 

□ CrSij 

CrSl; cubic 

A CrSij 

CrSl; cubic 

Cr6Sl; tegragonal 

V CrjSi; cubic 

O CrSij 

K 

1773 1 20 

I ft18 i 50 

1873 ±5 O'" 

<1706 

<1761 

1822 

1817 

1822 

1983 

1845 

R 
jje 

3191± 36 

3272 * 90* 
»<* 

3371 

<3071 

3089 

3280 

3271 

3280 

3569 

3321 

Moot probable value for this compound. 
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Thermal Conductivity, Btu hr“1 ît“1 R“1 
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Normal Spectral Emittance 
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PROPERTIES OF COBALT SIUCIDES 

REPORTED 

Melting Point 

O CaSij 

CoSij 

CoSi 

Co¡Sl 

CojSi 

□ Co2Sl; orthorhombic 

VALUES 

K 

1679 

1650 

1688 

1606 

1483 

1733 
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PROPERTIES OF LANTHANUM SILICIDES 

REPORTED VALUES 

Density g qyyj*” ^ 

O LaSi2 & 

□ ß-LaSU 4i 95 

Melting Point k 

A LaSlj HM 

lb ft“* 

312 

308. D 

R 

3227 

TPRC 
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PROPERTIES OF DIMAGNESIUM SILICJDE 

MOST PROBABLE VALUES 

Property C.G.S. Unit# Brit.. Eng. Unit# 

Melting Point........ 1359 2446 

-—-- 

REPORTED 

Melting Point k 

0 M&s* 1343 

0 mB381 1359 

VALUES 

R 

2417 

* « 2446 ± 29 

TPRC 
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PROPERTIES OF MOLYBDENUM SILIC1DE8 

Density 

O MoSij 

O MoSi2 

O MoSiü 

V MoSij 

• MoSij 

■ MojSij 

Melting Point 

^ MoSij 

A MojSi-Mo 

▼ MoSio_ «t-MojSi 

♦ MoSij-MoSifl, es 

< MoSij 

MojSij 

REPORTED values 

g cm-3 

5. 947 

6.24 

5. 9 

6. 15 
Ht 

6.24 

7.94 

K 

2220 

2430 

2120 

2120 

2253 ± 10 

2358 ± 10 

lb If3 

371.3 

390 

370 

384 
>1« 

390 

496 

R 

4000 

4374 

3816 

3816 

4055± 18 

4244 ± 18 

Most probable value for this compound. 
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PROPERTIES OF NICKEL SILICIDES 

REPORTED VALUES 

Melting Point k 

O NiSij 12ao 

NiSi 1273 

Ni3Si2 1103 

Ni2Si 1563 

Ni3Si 1523 

R 

2304 

2291 

1985 

2813 

2741 

tprc 
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PROPERTIES OF NIOBIUM SILÏCIDES 

R 

4830 

4361 

«5135 

4000 
*}t 

4961 

4000 

4045 ± 45 

4883 ± 72 

Most probable value for this compound. 

REPORTED VALUES 

Melting Point 

O NbjSij 

O NbSij, 

Nb4Si 

A NbS:ij ; hexagonal 

Nl>5Si3 

Nb4Si 

V NbSii; 

O Nb5Sl3 

K 

2683 

2423 

«2853 

2222 

2756,,ll 

2222 

2247 ± 2s’' 

2713 ± 40 

TPRC 
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PROPERTIES OF RHENIUM SILICIO ES 

REPORTED VALUES 

R 
1 

«1961 
1 

«ac ii 

3947 

3550 

3550 

>3550 

Most probable value for this compound. 

Melting Point 

O ReSij 

Re SI 

Re-jSi 

ReSij 

ReSi 

Res Si 

O 

K 

»2203* 
jjt 

«2173 
ajc 

2193 

1972 

1972 

>1972 

TPRC 
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PROPERTIES OF TANTALUM SILICIDES 

REPORTED VALUES 

Melting Point 

O TaSij to TaSi0> 40 

TaSi«, eo to TaSi*. w 

TaSiCi 40 to TaSi0 jl0 

TaSi0> ¡o to Ta 

□ Ta5Sij 

A TaSij 

V TajSi 

O TaSijj 

TasSi3 

Taj Si 

* Ta .,81, 

TajSij 

Ta4.5Si 

■ Ta4> 6S:i 

K 

2040 

18» 

2180 

2380 

2768 

2473 

1880 

2473 

2773* 
a 

«¡2733 

>2045 

>1933 

>2383 
>y 

2788 

>> 

Moat probable value for this compound. 

R 

3672 

3364 

3924 

4284 

4982 

4451 

3384 

4451 
¡i 

4991 

«4919' 

>3681 

>3479 

>4289 
* 

5018 

TPRC 
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PROPERTIES OF TITANIUM SILICIDES 

REPORTED VALUES 

Density g cra-a 

O TiSij 3. ss’" 

□ TiSIj 3.9 

Melting Point k 

A TiSÍ2 1773 ± 40 

TiSi 2193 

V TiSij,; orthorhombic 1811 

TiSi; orthorhombic 2033 

TijSt,; hexagonal 2395 

O Ti5Sij: hexagonal 2395 

• Ti6Si3 2393 

lb r3 
)ii 

240 

243 

R 

3191 ± 72 

3947 

3261 

3669 

4311 

4311 

4307 

V 

Moat probable value for this compound. 
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PROPERTIES OF TUNGSTEN SILICIDES 

Melting Point 

REPORTED VALUES 

K 

o wsi2 to wsy 7 
o WSi0> 7 to W 

A WSi 

WsSi3 

V WSi 

W3Si2 

2160 

2290 

2438 

2593 
>{* 

2456 

2595 

R 

3888 

4122 

4388 

4667 

4421* 

4671 

Most probable value of this compound, 
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PROPERTIES OF URANIUM SIIJCIDES 

REPORTED values 

Density 

o U3Si 

□ U3Si 

O u,Si 

A UjSi 

<3 U,Si 

> UjSij 

• USi 

■ ß- USi; 

A Ot- USi; 

▼ USi2 

♦ U3Sij 

4 USij 

► USi 

Melting Point 

9 U3Si 

V U3Si 

® a-usij 
« USi 

« USi3 

USi 

U3Si, 

g em-3 

15.5 i 1 

15. 57 ± 0. 02 

15. 45± 0.05 

15. 34 ± 0. 2 
* 

15.58 

12. 20 

10.40 

9.25 

8. 98 

8.98 
J¡K 

12.2 

8. 15 

10.4 

K 

125 s’1' 

1203 

1973 
•5* 

1973 

1893 

«1873 

1938 

ib ft-3 

968 i 6 

972 ± 1.3 

965 ± 3 

958 ± 12 

972. B’1' 

761.6 

649. 2 

578 

561 

561 
>it 

762 

509 

649 

R 
Jjt 

2264 

2166 

3552 

3552* 

3407 

«.4137* 

3488 

Most probable value of this compound. 
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PROPERTIES OF VANADIUM SILICIDES 

Melting Point 

O VSi 

□ VSi 

û VSi; hexagonal 

V V„Si 

V6Si3 

PORTED VALUES 

K 

sal 9311 

1927 

1922 

sÄ003 

«£423 

R 

<«3479V 

3469 

3460 

=a3605 

«4361 

Moat probable value of this compound. 
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PROPERTIES OF ZIRCONIUM SILICIDES 

REPORTED VALUES 

Density g cm- 

O ZrSij 4, SK)* 

□ ZrSij 5.2 

Melting Point K 

A ZrSi¡¡ 1973 

V ZrSi-i; tetragonal 1795 

ZrSi; orthorhombic 2372 

Zr4Si 1906 

Zr3Si2, tetragonal 2472 

Zr4Si3 2500 

Zr5Si6 2522 

Zr2Si; tetragonal 2383 

O ZrSi 2423“ 

ZrBSi3 2523 

Zr2Si 2493 

lb ft'3 

306 

320 

R 

3551 

3231 

4270 

3431 

4450 

4500 

4540 

4289 
1 

4361 

4541 

4487 

*r 
Most probable value oí this compound. 
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PROPERTIES OF OTHER MISCELLANEOUS METAL SUICIDES 

R 

Density 

O ( Mo.Cr) Si, 

O (Mo.Cr) Si2 

A (Mo.Cr, Si) 

V (Mo.Cr, Si) + ( M 

■ HfSij 

A HfSij 

▼ S-PuSi2 

<1 ( Cr.Mo) Slj 

> ( Cr.Mo) 3Si 

« NdSij 

0(18½ 

DySij 

a-YSij 

P-YSij 

YSi 

¡PORTED VALUES 

g on-3 

5,96 

6.24 

9. 80 

, Cr)3 Si 9.20 

8. 03 

7.2 

9. 18 

5.12 

6.70 

4, 7 

6.4 

5.2 

4.5 

4. 39 

4.53 
Y8Si3 

ö-GdSij 

ß-GdSij 

Oi-DySij 

(3-DySl2 

a-SmSij 

i8-SinSij 

/3-EuSij 

/3-CeSij 

a-NdSi2 

3-NdSij 

O-PrSij 

(8-PrSij 

^ CejAIjSi.. 

4.556 

6.4 

6. 19 

6. 8 

6.68 

5. 14 

6. 10 

5.50 

5.31 

5.85 

5.84 

5.38 

5.64 

5.62 

ib r3 

372 

390 

612 

574 

501 

450 

573 

320 

418 

293. 3 

399 

324. 5 

280.8 

273. 9 

282.7 

284.3 

399. 4 

386.3 

424. 3 

416. 8 

320.7 

380. 6 

343.2 

331.3 

365.0 

364.4 

335. 7 

351.9 

350.8 

Melting Point K 

• ThSij ; S-phase 1913 ± 40 

® CaSij 1293 

CaSi 1618 

Ca!Si *»1273 
© CeSij 1710 

(Continued onto next page) 

R 

344% ± 72 

2327 

2732 

*«2291 

3078 

TPRC 



PROPERTIES OF OTHER MISCELLANEOUS METAL SILICIDES ( Continued) 

REPORTED VALUES 

Melting Point ( continued) k 

O CeSi2 nil 

® 1823 

EuSij 1773 

YSi* 1793 

NdSij nag 

6 HiSi 2023 

0 TliSi >1973 

O ThSij J873 

O 5-ThSij 1913 ±40 

a-ThSij 1673 

B Y3Sii 1908 

YSi 2113 

YtSi, 2123 

R 

30 BO 

3281 

3191 

3227 

3236 

3641 

>3551 

3371 

3443 ± 

3011 

3434 

3803 

3821 

72 

TPRC 
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PROPERTIES OF MAGNESIUM STANNIDES 

REPORTED VALUES 

Density 

O MgjSn 

□ MfíjSn 

Melting Point 

A MgjSn 

V MgjSn 

g cm-3 

3. 661 

3. 162* 

K 

1053 

1047.2 ± l* 

♦ 
Most probable value lor this compound. 

ib rr8 

228.6 

228. 6* 

R 

1895 
* 

1885 ± 2 

TPRC 
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PROPERTIES OF ANTIMONY TEL LURID E 

most probable values 

Property C.G.S. Units Brit. Eng, Units 

Density ....... 6.50* 

891.7 

406.8* 

1605.1 
Melting Point. 

* ■* 
Handbook of Chemistry and Physios ( Ref. 64-13) 

REPORTED VALUES 

Melting Point k r 

0 Sb*Te3 885 1593 

D Sb*Ti* 891,7 ± 1.0 1606 ±2 

TPRC 
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PROPERTIES OF BISMUTH TELLURIOE 

MOST PROBABLE VALUES 

Property C.G.S. Units Brit. Eng. Units 

Density. 4( 
7.7 

861.7 

4c 

480.7 

1551.1 Melting Point. 

* jjj . ...*... 

Handbook of Chemistry and Physics f Ref. 64-13) 

REPORTED VALUES 

K R 

853 1536 

861.7 ±1.0 1561 ±2 

Melting Point 

O 
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Electrical Resistivity ohm cm x 10< 
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032 Electrical Resistivity, ohm cm 
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TELLURIDES 

REPORTED VALUES 

Density 

O So,Tej 

D CfijTe^ 

CeTet 

Melting Point 

A BaTe 

g cm-3 

5.26 

6. 80 

7.00 

K 

1793 ±20 

lb ft“3 

328.2 

424.3 

436. 8 

R 

3227 ± 36 

TPRC 
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Thermal Conductivity, Btu hr-1 fr* R* 
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Thermal Conductivity, Btu hr*1 ft*1 R"1 
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Specific Heat, Btu lb"1 R-* 
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Thermal Conductivity, B tu hr-1 ft“1 fr* 
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Electrical Resistivity, ohm cm x 10' 
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Specific Heat, Btu lb-« R‘1 
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Normal Total Emittance 
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PROPERTIES OF OTHER INTE RM ETA LUCS OF CERIUM 

REPORTED VALUES 

Density 

□ CeAg 

A CeAg 

CeBi 

CeCci 

CeCdj 

CeCdj 

CeCdn 

CeCoj 

CcCoj 

CeGa2 

Cell g 

Celnj 

CeMg 

CejNij 

CeNij 

CeNia 

CeNi5 

CeOsj 

CePbj 

CePia 

g cm"3 

7. 65 ± 0. 03 

7.62 

8.44 

7.26 

7. 876 

8.394 

8.472 

9. 338 

6. 54 

6.62 

9. 88 

7.738 

4. 57 

8.55 

9.15 

8. 48 

8. 72 

15.79 

10. 8 

15.26 

Melting Point k 

O CeAg use 

CeAg, 1140 

CeAgj 1263 

CejAu 

CeAu 

CeAuj 

CeAu, 

930 

1623 

1403 

1423 

(Continued onto next page) 

lb ft*3 

478 ± 2 

475. 5 

526.7 

453.0 

491. 5 

523. 8 

528.7 

582.7 

532. 9 

413.1 

616.5 

482.9 

285.2 

533.5 

571.0 

529.2 

544. 1 

985.3 

673. 9 

952. 2 

R 

2031 

2053 

2274 

1675 

2922 

2526 

2562 

TPRC 



PROPERTIES OF OTHER INTERMETALUCS OF CERIUM 
( Continued) 

reported values 

Melting Point f continued) 

CeCu 

CeC u2 

CeCu4 

CeCi% 

K 

708 

1098 

1053 

1213 

Ce4Mg 

CeMg 

CeMgj 

CeMg, 

905 

ion 
1053 

895 

CejPb 

CePb, 

CejTl 

Cell 

CeTl3 

166 3 

1443 

1218 

1508 

1358 

R 

1419 

1968 

1896 

2184 

1630 

1820 

1896 

1612 

2994 

2598 

2193 

2715 

2436 
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PROPERTIES OF OTHER 
INTERMETALLICS OF GADOLINIUM 

reported values 

Density 

O GdAg 

g cm-3 

8. 98 

GdCo 

GdjCo 

GdCoj 

GdCoj 

GdCOi 

GdCoj 

Cid2Cos 

8. 94 

8. 52 

9. 36 

9. 00 

8. 38 

8. 80 

9. 60 

GdCu 

GdCu< 

GdCu6 

8. 512 

8. 77 

8. 77 

GdGaj 

GdjNi 

GdjNij 

GdNi 

GdNij 

GdNij 

GdNi| 

GdNij 

Gd2NiT 

Gd2Ni i. 

7. 72 

8. 18 

8. 56 

8. 62 

9. 44 

9.18 

9. 00 

9. 05 

9.14 

8.90 

Gd2OSj 
16. 49 

“O. IJYo. iTCot 8. 64 

G^o. eiY|). jjCoj g_ 4g 

lb ft"3 

560.4 

557.9 

531.6 

584.1 

561. 6 

522. 9 

549.1 

599. 0 

531.1 

547.2 

547.2 

481. 7 

510.4 

534. 1 

537.9 

589. 1 

572. 8 

561. 6 

564.7 

570.3 

555.4 

1029. 0 

539.1 

527. 9 

TPRC 
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PROPERTIES OF OTHER INTERMETALLICS OF 

REPORTED VALUES 

Density 

□ LaAg 

LaAg2 

LaAgj 

g cm"3 

7. 60 

8. 25 

8. 62 

laaAu 8.43 

L&Au io. 53 

IjíiAug 14.51 

LaBi 

LaCd 

LaC d2 

LaCdjj 

8. 11 

7. 00 

7. 825 

8.409 

LaCu 

LaC u2 

LaCu5 

6. 74 

7. 08 

7. 95 

LaGaj 

LaHg 

UHg2 

Lallgg 

LaJn3 

LtiMg 

LaNi6 

LaOsj 

LaPbj 

LaTlj 

6. 47 

9. 84 

12.45 

11. 41 

7. 57 

4.32 

8. 28 

14. 89 

10. 50 

11.25 

LaZn 

La/.m, 

LaZn,i 

6.714 

7.16 

7. 27 

(Continued onto next page) 

LANTHANUM 

lb ft”3 

474.2 

514.8 

537. 9 

526.0 

657.1 

905. 4 

506. 1 

436. 8 

488. 3 

524. 7 

420. 6 

441.8 

496. 1 

403. 7 

614. 0 

776. 9 

712.0 

472. 4 

269.6 

516. 7 

929. 1 

655. 2 

702.0 

419. 0 

446. 8 

453.6 

TPRC 



PROPERTIES OF OTHER INTERMETi* LUCS OF LANTHANUM (Contlr.ued) 

REPORT 

Density (continued) 

O LnAg 

LaAgo 

LaAgj 

LaAu 

LujAu 

.LaCu 

LaCuj 

Melting Point 

O LaAg 

LaAg2 

LaAgj 

LajAu 

LaAu 

LaAuj 

LaAuj, 

LaCu 

LaCuj 

LaCu* 

LaCu* 

l^a*Mg 

J^a' 

LaUgj 

LaMgj 

La4Pb 

LaPb 

LaPbj 

D VALUES 

g cm"3 lb ft"3 

7. 42 ± 0. 03 463 ± 2 

8. 25 ± 0. 01 515 ± 1 

8. 02 ± 0. 03 501 ± 2 

10. 31 ± 0. 02 644 ± 1 

8. 43 ± 0. 03 526 ± 2 

6. 74 ± 0. 03 421 ± 2 

7. 08 ± 0. 07 442 ± 4 

K R 

1159 2087 

1137 2 047 

1228 2211 

938 1689 

1633 2940 

1487 2677 

1477 2659 

824 1484 

1107 1993 

1058 1905 

1198 2157 

947 1705 

1016 1829 

1039 1871 

935 1684 

1591 2864 

1619 2735 

1363 2454 

(Continued onto next page) 
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PROPERTIES OF OTHER INTERMETALLICS OF LANTHANUM (Continued) 

Reported values 

Melting Point (continued) 

LajTl 

LaTl 

LaTlj 

1188 

1455 

1369 

R 

2139 

2620 

2465 
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PROPERTIES OF OTHER INTERMET A LIICS OF PLUTONIUM 

Density 

• PuOsi 

A PuMn, 

Melting Point 

O 

□ 
A 

V 

o 

PuNi 

PuNi2 

PuNij 

PuPbj 

PuOsj 

PuMn 2 

REPORTED VALUES 

g cm"® 

19.2 

12.0 

K 

1098 

1273 

1713 

1118 

1723 

1323 

lb if® 

1199 

749 

R 

1977 

2292 

3084 

2013 

3192 

2382 

TPRC 
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PROPERTIES OF OTHER INTFRMETALLICS OF PRASEODYMIUM 

Density 

0 PrAg 

PrBi 

PrCd 

PrCdo 

PrCdj 

PrCdj! 

PrCoj 

PrCo5 

PrGaj 

PrHg 

Pr3In 

Prlrij 

PrMg 

PrMgj 

PrNij 

PrOs2 

PrPbj 

Meltitig Point 

O PrAg 

PrAgj 

PrAgj 

Pr2Au 

PrAu 

PrA«% 

PrAu0 

REPORTED VALUES 

PrCu 

PrCuj 

PrCiii 

PrCvij 

(Continued onto next page) 

g cm * 

7 90 

8.616 

7.485 

7.97« 

8. 506 

8.512 

9.32 

8.34 

6.51 

9. 88 

7.45 

8.02 

4.65 

3.52 

8.51 

15.39 

10.98 

2162 

2072 

2211 

1770 

2922 

2670 

26S2 

1505 

2006 

1976 

2224 

TPRC 

lb ft" 

493.0 

537. 6 

467.1 

497.8 

530. 8 

531.1 

581. 6 

520.4 

406. 2 

616. 5 

464.9 

500.5 

290,2 

219.6 

531.0 

960.5 

685.1 

1201 

1151 

1228 

983 

1023 

1483 

1*73 

836 

1114 

1097 

1235 

* _._ ¡IliiiilihijiililjWlM^ .i!. ..!.. .. 
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PROPEBTIES OF OTHER INTERM EXAL LIOS OF URANIUM 

Density 

0 UBia 

□ 
A 

V 

▼ 

o 

U3BÍ4 

UBi 

UBij 

UaBi4 

U4Bis 

REPORTED VALUES 

g cm-3 

11. 38 

12. 5Ü 

13. 6 

12. 35* 

12. 59 

11. 52 ±0.2 

♦ UjCoj.o® ; 4,3 Co 

9 UCo 19. 8 Co 

<3 UPbj 

t> UPb3 

► UPb; 46. 5 Pb 

0 UgMn; 3. 7 Mn 

9 UMn2; 31. 6 Mn 

□ Same as above 

D U8Mnt „a; 4.0 Mn 

O UgMn; 3. 7 Mn 

Q UMiij ; 31. 6 Mn 

O Same as above 

a UjNij 3. 9 Ni 

Melting Point 

♦ UBij 

■ UjBi4 

A UBI 

4 UPb, 

0 UPb; 46, 6 Pb 

B U,Mn; 3.7 Mn 

B UMn,; 31.6 Mi 

♦ U*Tt 

17. 7 

15. 37 

13. 24 

12. 98 

13.7 

17. 8 

12. 57 

12. 57 

17.8 

17. 8 

12.5 

12. 66 

17.6 

K 

1283 

1423 

1684 ± 26 

1493 

1280 

999 

1393 

1163 

lb ff3 

772. 9 

780. 6 

r 19 
it 

771. 0 

786. 0 

719. 2 ± 12 

1105 

959. 5 

827 

810 

855 

1110 

784. 7 

784. 7 

1110 

1110 

780 

790.3 

1099 

R 

2310 

2562 

3067 ± 45 

2688 

2796 

1798 

2607 

2094 

Moat probable value for this compound. 

tprc 
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PROPERTIES OF OTHER INTERM ETA LUCS OF RARE EARTH METALS 

REPORTED VALUES 

Density g cm"3 

O QyCoj 9.98 

DyCo, 9.05 

QyGBj 8.07 

DyNij 9.29 

ErAg 9.96 

ErCot 9.27 

ErOaj 8.35 

ErMnt 10.40 

ErNi* 9.44 

HoGn* 8.21 

HoCo, 10.20 

HoCo, 9.34 

HoMn¡ 8.65 

HoMn# 7.63 

HoNij 10.40 

HoNi( 9.32 

LuOSj 17.81 

NdAg 8. 14 

NdBi 8.849 

NdCd 7.699 

NdCdj 8.129 

NdCd, 8.631 

NdCdu 8.566 

NdCOj 8.38 

NdCu, 8.27 

NdGaj 6.98 

NdHg 10.23 

NdNie 8.61 

NdOsj 15.64 

NdPb, 11.13 

(Continued onto next page) 

lb ft"3 

622.8 

564.7 

503. 6 

579. 7 

621.5 

578.4 

521. 0 

649. 0 

589.1 

512.3 

636. 5 

582.8 

539. 8 

476.1 

649. 0 

581.6 

1111. 3 

507. 9 

552.2 

480.4 

507.3 

538.5 

534.5 

522.9 

516.0 

435.6 

638.4 

G 37,3 

975.9 

694. G 

TPRC 
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PROPERTIES OF OTHER INTERMETALUCS OF RARE EARTH METALS (Continued) 

Density (continued) 

SmBi 

SraCd 

SmCd2 

SmCdu 

SmOa2 

SmHg 

Smlnj 

StnPbj 

SraCoj 

SraCoj 

SmNij 

SmNij 

TbGaj 

TbCo( 

YAg 

YCuj 

YGaj 

YNij 

YOflj 

YCoj 

YCo, 

YMnj 

YM% 

YRh 

REPORTED VALUES 

g cm”* 

9. 267 

8.135 

8. 422 

8. 612 

7. 39 

IL 1 

8. 319 

11. 34 

9. 31 

9. 05 

9. 45 

8. 82 

7. 89 

9. 20 

6. 90 

7. 62 

6. 07 

7. 75 

14. 54 

7. 58 

7. 31 

5. 829 

6.41 

7.45 

Ibfr* 

578.3 

507. 6 

526. 5 

537. 4 

461.1 

692.6 

519.1 

707.6 

580.9 

564.7 

589.7 

550.4 

492.3 

574.1 

430.6 

475. 5 

378. 8 

483.6 

907.3 

473.0 

496.1 

363. 7 

400.0 

464.9 

TPMC 

—«.— 
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PROPERTIES OF MISCELLANEOUS METAL INTERMETA LUCS 

REPORTED VALUES 

Density g cm-* 

◄ ThMnlSi 8.12 

► ThjMrijj g. 02 à 0. 05 

Melting Point jç 

0 A1sV 1630 

■J SbZr2; hexagonal 2161 

B BiCe 1795 

B BiCej 1672 

B Bi^e, 1907 

0 CriNb «1933 

B CrsTa2; hexagonal 2211 

H CrjZr; hexagonal 1972 

B CrjZr; f.c.c. 2133 

S CoCr; tetragonal; 1745 
sigma phase 

B CoMo 1833 

B CoMo 62 atomic % Mo 1906 

0 Co5Nb.( 1772 

B CoTi2 1900 

B CoTi 1723 

O CoW 1906 

♦ Co4Zr > 1772 

B AujTi 1766 

♦ Au*Zr 1833 

♦ HfCrj 1763 

■ HfCOj 1843 

O HfMnj 1868 

(Continued onto next page) 

TIÄC 

lb ft“® 

507 

563 ± 3 

R 

2940 

3890 

3230 

3010 

3430 

»3480 

3980 

3550 

3840 

5140 

3300 

3430 

3190 

3420 

3100 

3430 

>3190 

3160 

3300 

3156 

3318 

3344 

-. 



PROPERTIES OF MISCELLANEOUS METAL INTER METALLIC S (Continued) 

Melting Point (continued) 

O HfMoj 

A HINI, 

A HfVj 

PORTED VALUES 

K 

25Î3 

2063 

1773 

R 

4622 

3714 

3192 

❖ FejNbj 1922 

B FejZr; f. c.c. iggg 

8 FsjZr; cubic 1806 

3460 

3411 

3251 

^ MnPd 1795 3230 

B MojZr; cubic 2156 
3880 

H NijTa; hexagonal 

B Ni|Zr 

B NljZr 

♦ NlZr 

1822 

1911 

1983 

1747 

3280 

3440 

3570 

3145 

▼ NbCr2 

♦ NbCoj 

V NbMn2 

1983 

1843 

1753 

3570 

3318 

3156 

$ ui-RujWj >1922 >3460 

<1 Ta€r2 

> TaCoj 
2288 «lg 

1883 3390 

♦ SnjZrs 

O SnZr2 
»2256 »4061 

2222 4000 

TPRC 



PROPERTIES OF MISCELLANEOUS METAL INTERMETAL1ICS (Continued) 

REPORTED VALUES 

Melting Point (continued) k r 

® VMn2 1643 2966 

e V2Zr; heptagonal 2011 3020 

B ZrC°t 1833 3300 

® Z*-V, 1773 3192 

TMC 
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PROPERTIES OF ZIRCONIUM DIBORIDE + MOLYBDENUM DISILICIDE 

REPORTED VALUES 

Melting Point K 

0 50 MoSij 2V8 

R 

8180 
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Thermal Linear Expansion, percent 
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Electrical .Resistivity, ohm cm 
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Thermal Conductivity, Btu hr-1 ft-1 R-1 
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PROPERTIES OF OTHER INTERMETALLIC ALLOYS AND MIXTURES 

REPORTED values 

Density 

A 73 MoSij and 27 CrSi2 

▼ 90 ZrB2 and 10 NbRj 

88 ZrB2 and 12 NbBj 

75 ZrBo and 25 NbBj 

50 ZrBj and 50 NbBj 

♦ 98 ZrBj and 2 MoBj 

95 ZrBj and 5 MoBj 

90 ZrBj and 10 MoBj 

« 95 ZrBj and 5 TaBj 

90ZrBj and iO TaBj 

80 ZrBj and 20 TaBj 

O 70 CrBjand 30 TiBj 

60 CrBj and 40 TiBj 

« 90 CrBj and 10 VBj 

50 CrBj and 50 VBj 

► 87 NbBj and 13 ZrBj 

<> 90 VBj and 10 CrBj 

75 VBj and 25 TIBj 

O 99 TiBj and 1 CrBj 

94 TiBj and 6 CrBj 

85 TiBj and 15 CrBj 

70 TiBj and 30 CrBj 

❖ 98 TiBj and 2 VBj 

95 TiBj and 5 VBj 

88 TiBj and 12 VBj 

75 TiBj and 25 VBj 

50 TiBj and 50 VBj 

A 97 TiBj and 3(A1 + 2B) 

95 TiBj and 5(A1 + 2B) 

90 TiBj and 10 (A1 + 2B) 

85 TiBj and IS ( A1 + 2B) 

80 TtBj and 20 ( A1 + 2B) 

* 63 CrSij and 37 MoSij 

91 CrSij and 9 MoSij 

g cm-3 

5. 78 

6.19 

6, 18 

6.3 

6.45 

6.1 

6.1 

6.36 

6.42 

6.42 

7.21 

4. 95 

4. 92 

5.29 

5.27 

6.78 

5. 13 

4. 94 

4. 54 

4. 58 

4. 58 

4. 72 

4. 59 

4.60 

4.64 

4. 68 

4. 77 

4. 41 

4.34 

4.30 

4.21 

4.17 

5.34 

5.02 

lb If3 

361 

386 

385 

393 

403 

381 

381 

397 

401 

401 

450 

309 

307 

330 

329 

423 

320 

308 

283 

286 

286 

295 

286 

287 

290 

292 

298 

275 

271 

268 

283 

260 

333 

313 

( Continued onto next page) 
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PROPERTIES OF OTHER INTERMETALLIC ALLOYS AND MIXTURES ( Continued) 

REPORTED VALUES 

Melting Point k 

O 75 MojB and 25 MoSij 2363 

50 MojB and 50 MoSi, 2293 

□ 75 MojB and 25 TaSi, 2488 

50 MojB and 50 TaSij 2418 

75 MojB and 25 Ta5Si3 2523 

50 MojB and 50 TagSi, 2533 

A 75 MojB and 25 NbsSij 2368 

50 MojB and 50 NbgSlj 2^43 

V 75 TiBj and 25 TaSiî 2363 

60 TiBj and 50 NbsSij 2948 

• 75 TajSij and 25 Mo*B 2653 

■ 75 NbgSij and 25 MojB 2503 

A 75 MoSi2 and 25 ZrB, 2318 

50 MoSij and 50 ZrBü 2878 

R 

4253 

4127 

4478 

4352 

4541 

4559 

4262 

4397 

4263 

5306 

4776 

4505 

4172 

5180 

TPRC 
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