


This i s an authorized facsimile of the original book, and
was produce d i n 1971 by microfilm-xerography by Universit y
Microfilms, A Xerox Company, Ann Arbor, Michigan, U.S.A.



REPORT O N

PHYSICAL PROPERTIE S

of

METALS AN D ALLOY S

from

Data Compiled  b y an d Issued  Under  th e Auspices  o f
THE DAT A AN D PUBLICATION S PANE L

Of

THE ASTM—ASM E JOIN T COMMITTE E O N

EFFECT O F TEMPERATUR E O N TH E PROPERTIE S O F METAL S

Prepared for  the  Panel  by
£. A . ELDRIDG E AND H. W. DEE M

ASTM Special  Technical  Publication  No. 296
List Price:  $4.75

Price to ASTM and  ASME Members:  $3.80

Published by  the
A M E R I C A N S O C I E T Y F O R T E S T I N G M A T E R I A L S

1916 RAC E STREET. PHILADELPHIA 3, PA.

CRYOGENIC T O ELEVATE D TEMPERATURE S



FOREWORD

This compilation contains about 650 sheet s an d 80 curves
of physica l propert y dat a o n si x metal s an d thei r alloys .
The metal s covere d ar e aluminum , cobalt , iron , magnes -
ium, molybdenum , an d nicke l an d thei r alloys . The temp -
erature range included is from cryogenic (~45 7 F ) t o ele-
vated (450 0 F ) temperatures . Data sheet s follo w thei r re-
spective curve s i n eac h sectio n excep t fo r Cas t Iron . In -
efficient dat a wer e gathere d t o justif y makin g curve s fo r
the section on Cast Iron.

Since th e closin g dat e o f thi s compilation , th e author s
have learne d of th e followin g publication s containin g dat a
on physica l properties :

(I) G  R . TJptofl, Jr. , ed., Rftutor Handbook,  Vol. I , Materials;
Interscience Publications , Inc., New York , 1207 pp. (I960).

n\ V  J  Johnson , ed. , A Compendix m o f th e Properties o f Material s
at Lo w Temperatures,  Phase  11 ; General Editor : Nationa l Buica u
of Standard* , Cryogeni c Engineerin g Laboratory , Boulder , Colo -
rado (1961) .

(5) Metali  Handbook,  Seventh Edition , America n Society for Metals ,
(1961).

(4) G  Sachs , R . F. Pray , Ai t Weapons  Materials  Application  Hand-
book, Syracuse University Research Institute, ARDC TR59-66, A F
18(600)-1794 (Decembe r 1959) .

(5) A . Goldsmith , T. E . Waterman, H. J . Hirschhorn, Tbermopbysi-
cal Properties  o f Solid  Materials,  WAD C Technica l Report 58-476,
(August 1960) . Vol . 1 , Elements; Vol. 2, Alloys;  Vol. 3, Ceram-
iti{ Vol . 4, Cermets,  Intermetalics,  Polymerics,  an d Composites;
Vol. 5 , Index.

(6) W . D . Wood, H . W. Deem , C . F. Lucks, The Emittance  of Titan-
hm an d Titanium  Alloys,  Defens e Metal s Informatio n Center ,
Battelle Memorial Institute, Columbus, Ohio, DMIC Memorandum
No. 91, (Marc h 17,1961).

(7) W . D. Wood, H . W. Deem , C . F. Lucks, The Emittance of Coated
Matfrialf Suitable  fo r Elevated  Temperature  Use,  Defense Metal s
Information Center , Battelle Memorial Institute, Columbus, Ohio ,
DMIC Memorandum (1961).

(s) W . D . Wood , H . W. Deem , C . F. Lucks, The Emittance  o f Iron,
Wtktl, an d Cobalt  an d Their  Alloys,  Defense Metal s Information
Center, Battelle Memorial Institute, Columbus, Ohio, DMIC Mem-
orandum (1961).

(9) W . D. Wood, H. W. Deem, C F . Lucks, The Emittance o f Stain-
less Steels,  Defens e Metal s Information Center, Battelle Memorial
Institute, Columbus , Ohio , DMI C Memorandum (1961).

(10) W . D. Wood, H. W. Deem, C  F . Lucks. Other emittance sections
covering graphite , ceramics , niobium , tantalum , molybdenum ,
beryllium, an d chromium will b e publishe d i n 196 1 by the De -
fense Metal s Informatio n Center , Battell e Memoria l Institute ,
Columbus, Ohio .
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This publication, sponsored b y the Dat a an d Publicatio n Pane l o f th e
ASTM-ASME, Join t Committee on Effec t o f Temperature oa th e Proper -
ties of Metals , i s one o f a  series designed to mak e high temperature dat a
from a s many sources as possible available uadei one cover for eac h family
of metals .

The followin g report s ar c availabl e fro m eithe r AST M o r ASM E
Headquarters.

"Report o n th e Elevated-Temperatur e Propertie s o f • Selected Super -
Strength Alloys"-- ASTM STP  No.  160

"Report o n the Elevated-Temperatur e Properties o f Carbo n Steels" —
ASTM STP  No. 180

"Report o n th e Elevated-Temperatur e Propertie s o f Copper s an d
Copper-Base Alloys"—/fSTA f ST P No . 18 1

"Report o n Relaxatio n Properties o f Steel s an d Super-Strengt h Alloy s
at Elevated Temperatures"—ASTM ST P No. 18 7

"Report on the'Elevated-Temperature Properties o f Wrough t Medium-
Carbon Allo y Steels1 '—ASTM ST P No. 199

"Report 'on th e Elevated-Temperatur e Propertie s o f Weld-Deposite d
Metal an d Weldments"— ASTM ST P No . 22 6

"Report o n th e Elevated-Temperatur e Properties o f Chromiu m Steel s
(12-27 pe r cent) "—ASTM ST P No. 22 8

"Report o n Propertie s o f Cas t Iron a t Elevated Temperatures"— ASTM
STP No.  248

"Literature Survey s on Influenc e o f Stres s Concenetrations a t Elevate d
Temperatures an d Th e Effect s o f Nonstead y Loa d an d Temperatur e Con -
ditions o n the Creep o f Metals"— ASTM ST P No . 26 0

"Report o n th e Elevated-Temperatur e Propertie s o f Aluminu m an d
Magnesium Alloys"— ASTM ST P No . 29 1






