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ATTI-ASNE JOMT COMMITTEE ON EFFECY OF @
TEAPERATURE OM PROPERTIES OF METALS

3
i
|

MATERIAL Molybdenum HEAY WaBER

QWnCAL CumeCAL -

COMPOUITION COMPOSITION

PER CENY PR CENY

et i i
NT Arc Y TREATMENT ATS maelited, unalloyed,
Lucke, C, F. and Deem, H, W, , "Th:ml Conductivities Fieldhouse, L, B., Hedge, J. C., Lang, J. L, Tm“ AN

SRPRRENCE {ear Capacities, and Linear Th ion of Five Ma \th REPRRENCE 4y 'num.un, “Measurements of Thermat P "

WADC Technical Report 55-496, llom Bastelle Memorial F Chicago, Ntinof M tn
L ——_lastitute {Angust, 1956). L———MMALMMMLP‘_“M._ML_—‘
THERRAL CONDUCTIVITY
THERBAL CONDUCTIVITY
BTV M-V ATy m-? STV HR-) Ty m-!

e, [Pt-dpa) | vewe, jer2e-t ] TBP, |Pv-2p-t | TEwP, |PT-2e-t STy -1 Ty m-1 YU mR-4 Ty m-1
[] (3 ] 1] [ T ’ P o, |er2e-v | rewe, er-2p-1] e, {ev2e-1 | T, |[Pr-2pa)
400 12,0 7.0 1200 65,0 T 20 4 " L4 (34 r " [ 23

[ %00 | 9.0 1000 65, 8 1400 64, 5 20 733 li64s £0.2 2160 ] s7.6 2155 | 48,2
1015 70,4 }1650 62,2 2532 | 51,1 2988 | 46,50

uep, 1339 65.3 11844 511
COEFFICIENT OF LINEAR THEREAL EXPAISION
COEFFICIENT OF LINEAR THERNAL EXPANSION oL e s e '

|eance, » | RancE F | p-tx 18 [rance r | P12 16

[e8-200 68-1800 | 3,23 Nea 2400 | 3.46

[f8-400 68-2000 1 _ 3,30 = 257

[682600 | 168-2200 1 3,37 Bia2a00 1 3. 69

™"e
e o TOr —
[nance, ¢ 1=V 08 Pnance p | #-1x10f Joance, ® [ P-Yx1of Juance | et xwd
[ 68400 1 _2.96 ] _-Z.nzxm_m__u;mo 332 BaR.2n00 13 66 SPECIFIC MEAT
|68-p00 1 2,89 | 68-1400] 3,06 168-2200 1 3.40 Ega-2000 | 3.70s
2,81 6816 314 B68-2400 | 3,49~ Hes-3000 [ 3,75
Q2 68-1 3,23 J68-2600 | 3,57
[Data between 68 F and given temperature, me, [stuws-1] e, jstuis-1]] vewr, [ste re-1] Tee, [sTU L8-)
s _Extrapolated [ g=1 [] [ 5] [ -1 - [ %]
1000 [} OGMOM 1600 0.07282 11 2200 0.c8224% 2800 1o 09166 ]
1200 0.06654f 1800 10,075961 2400 4 0 GRsig¥ 3000 1 0,03480
1400 0,06968F 2000 | 0,07910f] 2600 £.C8852
ASTRL-ASHE JOIMT COMAITYEE OW EFFECT OF @
TEAPERATURE ON PROPERTIES OF AETALS
SPECIFIC HEAT WATERIAL ___ Malybdenum WEAT WiseR |
CmecAL
COMPOSITION
Tee, jotuie-1] e, jsTu Le-1]l TEwP, jsTU L8-1] TEWP, [BTU LB-Y PeR CENT
[ =1 # -1 ¥ r=1 F -1
400 0,065 I j200 0,065 Il 2000 0071 2800 ©, 082
(600 170,064 1 1400 0.066 W 2200 0,072 2900 1 0,084 |
800 0, 064 1600 0. 0hT 2400 0,016 3000 1 o, 086
(1000 1 0,064 #1mo0 | 0069 J[ 2600 T 0079 e Tnuawny  Arc melted, unalloyed,
- Rasor, N, S, and McClelland, J, D, , "Thermal Properties of
. REFEEBNCE  Materiale--Part 1", Properties of antuxe, Molybdenum and
Tantalum to their Destruction Tempe s, As found in WADC
Technical Report 56-400 Part | (March 1957).
oENsITY
REMARKS Data taken from curve in report,
e, Lecy TP, Lscy o, tscy ™e, Lscy THERBAL CONDUCTIVITY
] 1 [ 4 [l 4 [ 4 [
15 . 370 | 1000 0,36 AB00 0,164 2600 | 0,360
__Q”-J!! O, ;gg 1200 0. 386 2000 0,363 2800 0, 1S
0..366 _§ 1400 9, 36 2200 1 0.362 £ 2900 10,399 sTU .-t sTU MR- sTUMR-1 aTU R
800 L o 368 1600 0,365 2400 0,361 3000 10,358 e, jrr2e-1] vow, |rr-2eai | ree, [rr2ea | otewe, |rraen
4] [ rY [] (4] [ a4
Dltl;:lllcuhtfd-[rom thermal expansion data and measured density of 1500 AD. 7 2500 £e g 1600 €3 1 4500 (Y4
2. 37 £u.n - ____2000i S7.9 3000 S4.3 52.5

COEFPICIENT OF LINEAR THERMAL EXPANSION

DIFFUSIVITY
"e "e
e, e TEwe ™we, mance, P | Pt xwh Jrance, p [ r-1x 108
" ez v r {2y r__ ler2 -t [ [acil ) 822600 3,3 8-3800 | 3,
400 _ 1 1,74 500 res .58 I 1600 1.61 8-2800 3,44 J63-4000_| &,
1.70 1000 } W ¥4 1 ) 9511 §-3000 .55 B-4200 § 4,

168-2200 | 3,64 Nes-s400 T4, 34

£A-3400 3.75_ [68-4600 [4.46
(68-2600 1 J.B5 ¥68-4700 15,12
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ASTI-ASAE JOINT COMMITTEE ON EFFECT OF
TENPERATURE ON PROPERTIES OF METALS
NATERAL e WEAT WaaER
CHIRMICAL
COMPOSITION
PER COWT
TREATMENT Arc maelted, unalloyed.
Bﬂl. H’. T. and Alson, O. H., "Determination of Emissivity and
rgrasmNce y Data on 1 Materiale", WADC TR 56-222,
Part Il; as bud in WADC Technical Report 58476,
EMSSHVITY
™, TOYAL e, | vorau | Teee, | TOTAL _., TOTAL
L3 L4 MORMAL ¥ NORMAL L2 NoRuAL |
=219 | 0,025 441 0,941 1161 0,082 § 1881 ] 0,235 ]
[n 92 £.029 £21 0. 048 1341 D120 2061 0.2
[T YT BOY 2 31521 0,167 | 2241 0,202
2611 0,038 981 0,063 1701 0,225 2421 0,200
arface Aa ved
1 1 1 X 1 1 1
ERISSIVITY
™, TOTAL e, | ToTAL | TENP, | TOTAL e, TOTAL
[] % [] MORMAL [] MNORMAL [ womuaL |
=219 .03 (3] 0,050 § 1521 | 0.108 2241 0.140
=5 3,032 9. 054 § 1701 8 FZ¥3) 0, 148
£l 0,037 0,066 J 1881 , 170 2601 0,163
26} 0,060 § 116 0.076 1 2061 . 154 2781 0, 181
441 0,043 | 134 0,090
|—As_cleaned,.
1 | | i 1 1 1 1
EnSSIvVITY
e, TOTAL Tewe, | vova. | Tewr, | TOTAL TEMP, | TOYAL
£ MORMAL [] NORMAL [] NORMAL [3 NORMAL
|_o0,030 ¥ 620 0,043 800 0,056
..__mﬁlud_muic--
| 1 1 | | 1

ASTA-ASAE JOINT COMMITTEE ON EFFECT OF @
TEMPERATURE ON PROPERTIES OF METALS
WATERIAL Molybdenum HEAT WUMSER
CEMICAL
COMPOLITION
PER CENT
mm!
TREATMENY
Pierce, E, C., "Molybd s In Metals Handh edited by
REFEREMCE T, Lyman, Cleveland, American Society for Metals, 1948,
PP 1139-1140; a¢ found in WADC Technical Report 56-423
{Anguit, 1956) p. 28,
THERAMAL CONDUCTIVITY
sTumMR-t{ stoue-1 STV HR-1 STY Hr-$
e, frr-2r-1 | Towe, |Fr-2¢-1 ] TEBP, |FT-2P-1 ) tEMP, |eY-2p-1
[id [] " [] (A [ (4]
23,7
COEFFICIENT OF LINEAR THERMAL EXPAMSION
ThaP e B TOe
mus;l,; r-z'gl RANGE P | P=1x 108 France £ | e=tx 10f § mance, P | -1 x 108
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SPECIFIC MEAT
Tee, [styrs-t{ vawr, jetu La-1]| TEMP, loTw Ls-1] TEWwP, |[STU LB-1
4 | i) [ e=-1 F [ [ [ =
5A 2,061,
S/sSIvITY
™, TovaL | -teme, | vora | e, | TOTAL Tewr, | TOTAL
HORMAL [] MORMAL [ NORMAL [3
1832 0,13 2732 0,19 3632 0,24
LAssumed to be total ngrmvll emissivity,
ASTR-ASME JOINT COMMTTEE ON EFFECT OF @
TEAPERATURE ON PROPERTIES OF METALS
[MATERIAL olybdenum REAT BASER
CHEMICAL
COMPOSITION
PER CENY
| FOm
HEAT
TREATMENT
“Titani Molybd and Hafniom™, Materials and
sgreRENCE Metbods, Vol 37, June, 1953, (Materials Dita Sheet No, 254); as

THERBAL CONDUCTIVITY

STU Ha~? sTU -1 STU -1 8TV -1
e, |rrde-) | TE, (FY-2r-) ) TR, |FT-20-1 ] TEWP, |rPr-2p)
[ (3] [ [ F (a4 r lad
212 84
COEFFICIENT OF LBIEAR THERMAL EXPANSION
™ ™ or ™
gance, p je-Vxwl Fuance P | rtx 10l Joance, ¥ | e~Tx oo [pance, ¢ | -V x 166
Q 3,0
Assumed to be instantaneous coefficient,
| 1 | 1 i 1 ]
1 | S | | 1 1 |
SPECIFIC MEAT
TR, [STUL-1] TE®, [BTULS-1)} TEWPF, [sTULS-1]| TBMP, |BTU LB-)
| F-1 ¥ =1 [ -1 [] [ )
[0 £, 06] d
ASTRASKE JOINT COMMITTEE ON EFFECT OF @
TEAPERATURE ON PROPERTIES OF METALS
MATERIAL lxbd WEAT WASER
CHEMICAL
COMPOSITION
PER Cant
m*
TREATMENT
Jaffee, R. L, "Molybtdenum and Molybdenum Alloys™, in
BEFERENCE g, \clopedia of Chemical Technology, edited by R. E, Xirk and
D, Fathmer, New York, Interscience Encyclopedia, Vol 9, (1952)
P+ 192; as found in WADC Technical Report 56423 (August, 1956),




THERMAL CONDUCTIVITY

8TV -1 STV He-1 st nn-1 TU MR-}
Tewe, Jer-2e-1 | vewp, |pv-2eot ] tewe, ev-2rel | vewe, |er-2p-t
[ [ad [] [A] 3 T ] (4]
3 83,7 1700 62.7 2960 38,5
COEFFICIENT OF LINCAR THERNAL EXPANSION
TO® ' TENP ' Tewe ' TEMP '
n::c,r '-317# Rance, # | P-Vx10f Imance P §e-t x 1f Raance ¥ | k-1 x 08
| Data & d 3o be i coefficient,
| I i | 1 I
SPECIFIC MEAT
TENe, fetuLs-1 || TEw, leTU Ls-1]| Twe, [eru is-1) Tewe, [sTU LO-®
[ p-1 [ -1 ¥ r-1 [ r-1
L 66 0,06}
ASTH-ASAE ﬂlf COMMITYEE ON EFFECT OF @
TENPERATURE ON PROPERTIES OF METALS
olybdenum HEAT NUMBER
CHEMICAL
CONPOSITION
PER CEMY :
REAT
TREATMENT
Killeffer, D. H, and Linz, A,, "Molybdenum Compounds", N
REPERENCE  York, Interscience P\lbhl;l!rl', 1952, p 13-14, N.P As :oéndein'
'ADC Technical Report 56-423, {August, 1956) Pp. 32,

THERBAL COMDUCTIVITY

TV N1 STV 1m-1 BTV Ma-1 STU MR-t
Tewr, |Fr-2r-1 ] TRNe, |pr-2r-t ] tewe, [er-26-1 § TEMP, |eY-2990
[ [4d [ [a] [ (4] [ (4
83 83.1 1200 62,27 2560
COEFFICIENT OF LINEAR THERMAL EXPANSION
\C 4 TEMWP TEW TEMP
mance, P | r-Vx 1oh Jwance F | v-Tx10f Fmance, ¢ | p-Vx10f Juance ¢ | #-Tx1ef
32-68 2,91
Yalues obtained from data reporte: x and MacNair 1942
i 1
SPECIFIC HEAT
TEw, feTuLe-1 ] TEMP, [oTU L-1[| TEwr, [sTU L8-T] TEwP, [sTU LB
[ r-1 [ -1 ¥ [ 3] [ [
17 0, 058
[ Yalucs ob d from data x d hy Kelley, 1940,
1 I 1 | 8 |
ASTM-ASME JOINT COMMITTEE OM EFFECT OF @
TEMPERATURE OM PROPERTIES OF METALS
MATERIAL — HEAT NUMBER
COMPOSITION
PER CENT

B

TREATMENT

Harwood, J, J., "Molybdenum=--Our Most Promising Refractory
REPERENCE  \4era]", Product Eng, , Vol 23 (January, 1952) pp, 121-132; as
found in WADGC Techpical Beport 56-423 (August, 1956} p. 32,
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THERMAL COMOUCTIVITY

Stom-? sty -t sty -t Yy -y
Tewr, frr-2p-1 | Tewe, Jrr-20-t ] tewe, lrr-2pei | vawe, |predeot
¥ T L4 (4] L4 r” r (44
68 £i.4
COEPFICIENT OF LINEAR THERNAL EXPANSION
™ TEme O TR
manck # fe-txyh Juance v | e-tuae fuance e [ p-tx v Baance p [ e-tx 1ot
=T kX' H
ata assumed to be instantaneous coefficient
1 I 1 1
SPECIFIC MEAT
Tew, [stwis-'|| TENR, eV L~V e, sty e
] | [ ] -t [] (2]
68 0, 065
ASYH-ASME mn' COMMITTEE ON EFFECT OF
TEAPERATURE ON PROPERTIES OF METALS
MATERIAL Molybdenum HEAY WUMBER
CHEMNCAL
COMPONITION
PER CENT
| FORM
HEAT
TREATMENT .
s of Co Data®, Indue, and Eng, Chem, ,
AEPERENCE Vol 44, October, 1952, pp. 2376-2379; as found in WADC
Technical Report No. 56-423 (August, 1956) p. 33.
THERRAL CONDUCTIVITY
7L W~V sTu ne-1 BTV Na-t sty me-1
yor, Jev2e-t | e, fer-2e-0 ] Teue, |rr-2p-t | ovEwe, fFT-20-
[ (4 [ (4 [ (4] [ (ad
68 84.4
COEFFICEENT OF LIMEAR THERMAL EXPANSION
e TP TENP o
Jm p {rVxa Luance v | -t x el Fmance v | et x oo fuance, v | r-Tx e
jrance,
79 3.0
Assumed be_instantaneous cient,
i I i 1 1 1 i
SPECEFIC MEAT
Tor, |stute-1] Tew, jstuie-t]] vese, [etuisel] TEee, [sTU LB
] p-1 [ [ |4 [l [ r-1
68 0,065
ASTA-ASAE JODIT COMMIVVEE ON EPPECT OF @
TEMPERATURE ON PROPERTIES OF METALS
MATERIAL Molybdenum WEAT NUMBER
CHEMICAL
COMPOSITION
PER CENT

TREATMENT

t Corp “Tantalum®,

EPERENCE Nonh Chicago, Ilinois, 1935, p. 41; as found in WADC Te~hnical
| o Report 57-423 [August, }37

1356} D, 25,




THERMAL CONDUCTIVITY

Ty -1

5TV ia-1 ste -1
e, [er-2r-l ] TENP, Tewp, | ry-2 9o T {FY-28-0
[4 (44 [ ¢ (4] ] (4]
he {837

e e e TO.
Fmv_r-'x# RAGE P [ e-tx b Faance r [ -'x s Fance r | r-Yaws
73 3,03
A d ta be i secificie
{ t ; N E— I 1
SPECWIC MEAT

™me, lstv u—l e, (st Le-tll vewr, (T LB-1] TP, BT LBV
[d [ad) L4 -1 [ r-1 [ -}
§4 9.0647

ASTA-ASAE JOINT COMMITTEE OM EFFECY OF
TENPERATURE ON PROPERTIES OF AETALS

NEAT MMSER

DeMaxt, J,, Dake, H, C. and Roberts, E. R.,
REPERBNCE | ondon, Temple Press, 1949, pp, l|1-ul 324.326;

WADC Technical Report 56-423 {A

"Rarer Metals”,
as found iw

REMARKS
THERNAL CONDUCTIVITY
sTUMR-~1 sTU M-t ST -1 sTw um-1
e, |rr-2e-1] tewe, |rv-2p-V ] TEwr, |FT2F- | TRWP. | FT-26-0
(4] [ 4] [ (4] [ (ad
|68 ) 8%
SPECIFIC MEAT
™, Jsvwie-1] e, [sTuis-1]l TE®, [sTRis-V| TR, |eTY L3-0
[] p-1 [ [ =) [ (=] ¥ [X]
68 0, 061
|28
ASTI-ASHE JOIMT COMMITTEE oF @
TEAPERATURE OM PROPERTIES OF BETALS
MATERIAL epumn WEAY WANER
CHEMICAL
COMPOUITION
rER Cant
'm’
TREATHENT

Yutcma, L. ¥. and Peicy, A. L., "Molybdemum", in

. Reinhold, pp, 277-279 (1954).

REFERENCE  Rare Metals Handbook, edited by C. A, Hampel, New York,
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THERMAL CONDUCTIVITY

sTv -1 Ty -1 STV e~ STV a1
T, lev-20-11 TEwe, |Fr-2e-% ) TEMP, [rr-2pet § Teme, |er-29-t
[ T ’ (4] [ 44 [ lad
T8 92.4_| 2060 55,6 2780 41,8 2960
1700 62.7 | 2470 48.9 N E—
COEFFICIENT OF LINEAR THERMAL EXPANSION
o TUe TOr Tewr
wance |-V 108 Fmance F | eV x 10t France, ¢ | F-Px 1f Qoance ¢ | £~ xaef
32-68 2.97 77-1292] 3.2-3.%
This compilation ipcludey dats (rom the work of Nix and MacNair (19
ASYA-ASAE JOINT COMMITTEE OM EFFECT OF @
TEAPERATURE ON PROPERTIES OF METALS
MATERIAL Molybdenum MEAT WUMSER
CNEMICAL
COMPOSITION
PER CENT
Cast and wire filament.
HEAT
TREATMENT
Barratt, Annalen Decs Physik, Vol 77 (1925), "Thermal Conductivity
BEFERENCE of Wires and Rods"; ae found in "Some Thermal Properties of
Solid Materials, Part I, Metals”, AEC Report. GEANPD
(September 9, 1955).
THERMAL CONDUCTIVITY
[
7Y -t sTu -1 STU tm-1 STV -1
T, [er-2e-1] ToMe, |er-2p-1] TEwr, |er-2p-1 | TEwe, |ry-2e-)
[] (4 [ [a] [ [Ad [ (4]
60 82.15 200 £0.9 1§ 600 151 1000 3 _70.25
100 82,3 Fa00 | 78,25 f 800 73,0
ASTI-ASHE JOINT COMMITTEE ON EFFECT OF (:: )
TEMPERATURE ON PROPERTIES OF METALS
HEAT WUMBER

Mikol, E. P., "The Thermal Conductivity of Molybdenumn Over

REFIREMCE  The Temperature Range 1000-2100 F*, ORNL 1131 {1952) UNCL.;
as found [n "Some Thermal Properties of Solid Materials, Part I,
Metals”, AEC Report. GEANPD (September 9, 1955),
THERMAL CONDUCTIVITY
-1
TV r-1 BTU HR-1 sTum-? ]
ow, [ev-2e-1 | e, [Fr2ea | vee, [ev-deel | oTee, jrr-2eed
[ 4] [ LAl [ [l ] (4]
T000] 70,25 ] 1400 65,25 60,02 565,
1200} 67.75 ] 1600 62,7 ¥ 2000 ]




ASTE-ASAE JOINT COMNITTEE OM EFFECT OF @ @
TEAPERATURE ON PROPERT) ASTA-ASAE JOINT COMMITTEE ON EFFECT OF
o B3 OF METALS TEAPERATURE ON PROPERTIES OF METALS

MATERIAL b WEAY WgeR  WATRRWL Mol bd NEAT WUMBER
CHBECAL

COMPOITION

PR CEMY reR cEMY

HEA
= TREATMENT
“Osbora, P. H., "Thermal Conductivities of Tungsten and Kelle: " ibuti
. y, K. K., "Contributions to the Dats on Theoretical Metallurgy
SEFERENCE Molybdeoum at T esP, Jour, Opt. Soc, REPERENCY X. High Temperature Heat-Content, Heat=Capacity and Entropy
Amer, , Vol 3} ::‘Sn:-'ill:uk PP Azls-;:z' as found in WADC Data for Inorganic Compounds”, Bul, U, S, Bur, Mines, No, 476,
JTechnical Repa: {August, 1956),

P 241, {1949); as found in WADC Technical Report 56413,
(August, 1956) pp. 29=30,

THERNAL COMDUCTIVITY

SPECIFIC HEAT
oT0 |-t STy Hr-~1 oTU MR- STU MR-
e, |rr-2e-V | tvewr, |[ev-2p-1] TEWP, |PT-29-1 TEwP, |[ePr-2p-0
[] [ad [4 (4l [ FT [ L
1200 2.8 iane 55.7 1600 | 402 | iL9 or, (st ] vee, leru ] vee, s
1300 | 59.1 [ 1500 52.2 1700 | 45,4 1900 | 38, ’ -t [ (2] ¥ ()
1392 90,0651 1112 0, 0689 1412 0. 0742
152 00664
ASTM-ASAE JOINT COMMITTEE OM EFFECT OF @
TEAPERATURE ON PROPERTIES OF METALS
E A T ST
MATERIAL Molybdenum HEAT WUMBER on
CHmMcaL MATERIAL Molybdeaum NEAV WABER
COMPOSITION
rER CEMY
CHEMCAL
COMPOSITION
rER CEMY
| PORM
MEAY
TREATHENT
Kannulecik, W. G,, "On the Thermal Conductivity of Some Wires*, Ok
REFERENCE  Proc. Roy. Soc. {London), Vol 131A, (May 1, 1931) pp. 320.335; Lo
found in WADC Technical Report 56-423 {August, 1956) p, ﬂ:’ oo
Simon, F., and Zeidler, W, - v "Relearch Cancerning the Specific
ARKS MEPFERBXCE Heats at Low Temp ", (Unter uber die spesifi
spesifischen Warmen bei tiefen Temperaturen), Zeitschr, Phye.
Chem, , Vol 123, {1926) pp. 383-405; as found in WADC Technical
Report 56-423 (Angust, 1956) p. 18.
THERBAL CONDUCTIVITY
SPECFIC MEAT
STU MR-V sTU MR- STU MR-V STU HR-}
Tewr, [Fv-20-1 1 vewe, |ev-2e-1§ vewr, |ev-2e-) } Tewe, |er-20-n
d T ’ T L4 (44 r [4]
32 | 83,0 62 83,7 } e, [sruis-t]] Tee, st is-1] vewe, [sTuis-1] vewr, jsTu LB-1
[ 4 -1 ¥ | o) . r=1 [ r-1
1 0,0576_J 56 0,9582 93 C.0386 95 1 0.0592 |
ASTA-ASHE JOINT COMMITTEE ON EFFECT OF
TEAPERATURE ON PROPERTIES OF METALS
ASTA-ASHE JOINT COMMITTEE ON EPFECT OF
TVENPERATURE ON PROPERTIES OF METALS
MATERIAL Molybdenum HEAT NUMBER
|watEmiaL _ Molybdesum i HEAT NUMBER
CHEMICAL <
COMPONITION
re8 CENT CNBECAL
COMPOSITION
PER CEMT
|FORM.
HEAY
TREATMENT FORM
Bell, I, P. and Makia, S, M,, Department of Atomic Energy HeAY
aurarencs (c.uu Britain} Culcheth Labs, , "Fast Reactor and Physical TREATMENT
» of Mat ts of C ion", (Report No, RDB(C)/ [ Kelley, K. K., "Contributions to the Data on Theoretical Mehlllu-ly‘
<70 50064; found ADC hm:al Report 56-4 WMCE {5, 5. Bureau of Mines Bulletin 472, (1949). , as found in "Some
.‘lz‘..‘.’. Ag“, P :;f ta W, Tec Tt 23 Thermal Properties of Solid Mllinlll, Pm'l Metals®, AEC
’ Report, GEANPD (Sept.9, 1955),
SPECIFIC MEAT
THERSAL CONDUCTIVITY
sTum-! aTu K-t sTU MR-1 sTUm-1 vor, |swis-'l] vewe, [stuip-t]] vewe, |STU LB-1} YEWP, jeTU Le-!
var, |rr-2r-1 ) vowe, Jev-2e-t | ovewe, [FT-ieel | ovewe, ]rT-2e-l [3 (X [ #-1 [ F-1 ’ v-1
4 ’”n ’ i) ’ rr L 44 68 0, 059G 300 0, 0672 800 | 0,0676 1400 o, 0678
212 66,8 512 £6.9 9232 65,3 1292 64, (100 1o, 06le § 400 | 0,0676 | [ 1000 1006262 § 1600 10,0678
392 66,3 752 65,8 1112 65, ¢ 200 _ 10,0652, 0,.0616 1200 Yo.06763 ) 1800 10,0678
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Molybdesum

ASTA-ASAE JOIMT COMMTTEE OM EFPECT OF
TENPERATURE OM PROPERTIES OF AETALS

NEAT JABER

@

Horowits, M. and Daunt, J. G., Phys. Rev,, Vol 91, pp. 1099~
PP 1099-1106 (1953); Rayne, J. A., Phys. Rev., Vol 95, {1954)
PP 1428-34; and Simon, F, and Zeidler, W,, Z. Phvaik Chem,,
Vol 123, (1926) pp. 383-404; a¢ found In "A Compendium of the
Properties of Materiale at Low Temperatures, Phage I,

M o, cm-d b, Victor J. Johuon, NBS Cryogenic Engineering

Y. . Col (D ber, 1959).
SPECIFIC NEAT
sty -]l Tewe, [TV La-1] YR, [STU LB-1
[ ) [ F-1 [ [
, 00033 }| -334 10,0200 =136 0,051
0 =316 10,025 00 0,053
,00138 | 298 10,029 = 68 0,055
00229 ff -280 0,033 - 28 0, 056
0056 =244 10,040 8 0,047 ]
| 0. 0098 2208 Q. 045 44 0 058
[ 0. 0149 =112 10,048 a0 0.059 |
ASTR-ASME JOINT ON EFFECT OF @

COMMIYTEE
TEAPERATURE OM PROPERTIES OF AETALS

MATE! Molybdenum HEAY NUMBER
CulaCaL
COMPOSITION
PER CENT
LPORM
Jaager, F, M, and Veenstra, W, A., "The Exact Measurement of
the Specific Heats of Solid Sub at High Temp es. YL
_The Specific Heats of Yanadi ioki T 1 and
BEFEREMCE i iybdenum®, Recueil Trav, Chim,, Vol 53, (June 15, 1934)
pp. 677-687; as found in WADC Technical Raport 56-423,
{August, 1956) p. 25.
SPECIFIC MEAT
e, [swis-1§ vawr, [stvis-tll Tee, {sTU L8-1] TEMP, [OTV LB~V
[ [X] [) () [ -1 ¥ [ 3]
a2 0, 06105 932 06746 1652_| 0,07297f 2372 | o,07881
212 0. pa229 12 DABRL 1832 0.07440] 2552 0,08033
2 0,06355 1292 02018 2012 1 0.075858 2732 0, 08186
512 10, 06484 1472 0, 07157 2192 0.02232 2912 0,08342]
752 0, 06614

ASTE-ASHE JONT COMMITTEE ON EFFECT OF
YEAPERATURE ON PROPERTIES OF METALS

©

WATERIAL Molybdenum WEAY WABER
ConumacaL

COMPOSITION

rer conv

Cooper, D. and Langstrath, G, 0. , "The Specific Heat of
Melybdem From 250 to =40 C", Phys, Rev., Vol 33
(February, 1929) pp, 243-248; as found la WADC Technical
Report 56-423 (August, 1956) pp. 19-20.
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SPECIPIC NEAT
e, [stwie-t] TEwe, |eTv I.l-l Tewr, {oTv Le-1] TH, [TV LB
| 4 #-1 [] [ [ [ [ r-1
32 0,089 JI 167 0, 0613 302 0,0616 § 437 0. 0625
11 0.0597 [ 212 0, 0612 347 0,0620 § 482 0, 0632
122 £, 0609 257 g.0614 | 392 10,0624

AST-ASAE JOINT COMMTTEE ON EFFECT OF

OF AETALS

®

;

[MATERIAL __ MMolybdenum. HEAT MUMSER

| FORM
HEAT
TREATMENT

Shadger, J. F., "High Temperature Curves of Metals”, Iron Age,
REFERENCE Vol 110, (July 27, 1922) pp. 218-222; as found in WADC Techaical
Report 56+423 (August, 1956) p. 16,
REMARKS
SPECIFIC NEAT
Tor, [stwis-1] e, lstuLe-1f Tewe, [svuie-l] TEwe, [stu LB-?
[ [ X] [ [ ) [ -1 [d -1
32 . 0616 il 752 0.0704 1 1472 0.0792 § 2192 0,0880 1
212 , 0638 932 2.0726 1652 ~0.0814 42372 0. pa02 |
[ 392 0660 1832 Q0834
572 .lﬂ_ﬂﬂg_ 0,0720 {1 2012 0,0858 2732, 0,.0946
45T ssae oo COTEE oM EPPECT oF
TEAPERATURE ON PROPERTIES OF METALS
—
MATERIAL Malybdeoum HEAT_WOMDER
CHEMICAL.
CoOMPoRTION
rea Chrt
HEA
TREATMENT
Bossart, P, N., "Spectral Emissivities, Resistivity and
REFERENCE - T3 1 E: ion of T lybd. Alloys", Physica,
Vol 7, (!’etmury, 1936) pp. 50-54; u found in WADC Technical
—___Report 56:423 (August, 1956)p. 49
EnsSIvITY
=S, SPECTRAL > , SPECTRALY TEMP, [SPECTRAL | TBMP, SPECTRAL
[ 06610 4 [ noeoohil ¥ u6s9o h]l F a L
1380 0,378 2600 ¢, 3 2960 0,360
ASTR-ASHE JOINT COMMITTEE ON EFFECT OF @
TEAPERATURE OM PROPERTIES OF METALS
—
MATERIAL Molybdenum HEAT NUMBER
COMPOSITION
rER CEnv
m#
TREATMEXT
Warthing, A, G., "Physical P: of Well Sea d
REFEREMCE  )folybdenum and Tantalum as a Function of Temperature”, Phys.,
Rev, , Vol 28 (July, 1926) pp, 190-201; as found {n WADC
Technical Report $6-423 (August, 195¢) pp. 46-47,




TRNP , TOTAL TENP TOTAL TRNP TOTAL TEWP TOTAL
MO L4 NORMAL ¥ MORMAL ¥
1340 0.0% § 2400 Q168 13500 €230 ¥ 4580 0,281
200 0,121 2180 0,189 EYTY €.248 §4940 0,290
{1] 0. 145 040 0,210 4220 0,265
ASTA-ASME JOINT COMMITTEE OM EFPECT OF
TENPERATURE OM PROPERTIES OF METALS
MATERIAL Molybdenurn HEATY NOMER
CHEMICAL
COMPOSITION
PMER CEXT
| ros

(1955} pp. 441-497; Kannaluik, W. G, , Vol Al4l (1933)
REPERENCE PP- 159-168; as found in A Compendium of the Properties of
Materials at Low Temperatures, Phase I, Part I, edited by
Victor J. Johnson, NBS Cryogenic Enginsering Laboratory,
» Colorado (D ber, 1959).

Rosenberg, H. M., Phil, Trans, Roy, Soc. {London) Vol A247,

aTv .- sTU HR~1 v -t STV MR-t
Ter, |ev-2r=1] TEMP, |PT-2p-1] TEWP, |FY-2F-1 ] TRWP, |PT-2P-
[ [ad (R 44 [ (4 [ A
452 34 =433 130,0 J o352 156 =190 8
449 49, -424 161,849 -3i6 121 -100 80,
L —449
=445 T2, 397 216,7 =280 99,1 =10 | 7
=442 _86 =388 208
' i l 1 1 1 i
ASTA-ASHE JOINT COMMITTEE ON EFFECT OF
TEMPERATURE ON PROPERTIES OF METALS
MATERIAL Commexcial lybde; HEAT MUMBER
(- '8
COMPOLITION
PRR CENT
| FORM
HEAT
TREATMENT

Osborn, R, H., "Thermal Conductivity of Tungsten and
AEFERENCE  Moly es”, Journal of the

at t Temp
Arerican gﬂicﬂ Soeies!, Vol 31 {1941} p, 428,
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THERMAL CONDUCTIVITY

STV ;-1 ST -t STY -1 STV M-t
Tewp, [ev-2e-l ] vewr, jrv-2e-1 ] vee, |ev-2r-1 |} Tewe, |FTe2p-
[ " » [ [ T [ (4]
1652 (23] 2192 53,0 2552 46,0 2912 39,2
Values interpolated from graph,
ASTA-ASAE JOINT COMMITTEE OR EFFECT OF @
TENPERATURE ON FROPERTIES OF METALS
,&_umumtmmum WEAT WundeER
cumacaL
COMPOUTION
FER CENY
"uuu!
TREATMENT

Semchyshen, M. and Barr, R, Q., "Summary Report, Arc-Cast
REPERENCE Molybdenum-Base Alloys™ Contract N8onr-78700, Office of
Naval Research, and Climax Molybdeaum Comj

REMARKS
COEFFICIENT OF LINEAR THERMAL EXPANSION
TOw TouP T"e Tenr
RanceE P | p-1x 106 Jmance, ¢ | r-V x10f Hmance £ | -V x 108 [ mance P | =Tx10f
68-21 €8-7 .21 || 68-1292| 3.28 | 681652 | 3,34
68-39 68-9 .23 | 68-1472] 3,31 g 68-1832 | 3.37
€8-512 £8-1112
THERMAL CONDUCTIVITY
aTU -1 YU HR-1 sTU HR-? 5TY ;-1
e, {ev-2e-1 ] tee, lrr-2e-1 3 Tewe, |rr-deet | oTewe, |PT-28-)
[] T ] lad [ Y [ lad
- 68» 12.2 572 68,2 1112 64,) 1472 63.0
2lge | 71,) 152 67,0 1292 63,6 1652 62,4
| 392 £9.9 932 £5.9
* E ted
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MOLYBDENUM BASE ALLOYS
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© Mo Alloy, DS. 4
1001-0 Mo Alloy, DS. 5
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X_Mo Alloy, D.S. 10
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ASTH-ASAE JONNT CORMITTEE ON EFFECT OF
TERPERATURE ON PROPERTIES OF METALS

CNBECAL
COMPORITION [0, 025 | Bal
rER COwT

A NEAT NUMBER 937

| PORM
WEAT

TREATMENT

Fully recrystallised 1 hour at 2150 F.

asrenemcs Universal Cyclops Steel Corporation,

COEFFICENT OF LINEAR THERBAL EXPANSION

TP TBP

TEme
paact ¢ [Tzl Jonnce ¢ | r-Yx 108 Puance ® [ F-x 108 Jrance ¢ | r-121f
= 3.19 J68-11i2] 3.16 Joe-)47z | 3,31 Jes-1832

222

ASTE-ASME JORY CONMTTEE ON EFFECY OF
TERPERATURE ON PROPERTIES OF METALS

[ MATERIAL Alloy NEAT NUMBER

02 N2 H2 C M
CUEMICAL 2
COMPORITION 0.0007 0.00011 0. 000170, 0004 0,014 pai
PER T
| pomu
NEAT
TREATMENY

SEPERENCE Climax Molybdeawm Company,

THERRAL COMDUCTIVITY

sty m-1 aTe -1 sTU ;-1 TV -1
™, [r12p-t] TP, lrv-2p1} v, |rV-2p-1 ] Tewe, |PT-2p-1
[] [ad [ v [ (4] [] (Al
75 T6. 515 69,5 1125] 64,0 16501 S8, 5
225 74, 750 67,8 1290] 62,2 1800] se,0
0 11, 925 £S5 1475% 60.5
COEFFICIENT OF LBIEAR THERBAL EXPANSION
e e TO. e
e jrly mance ¥ [ e-Txwh fuance ¢ | P-1x v Fuance ¢ [ -Vx b
32.2000 | 2. 32-1000 | 2.98 32-1600] 3.28 [ 32-2600 3.5
32-400 N 32-1200 | 3.C5 -2000 | 3, 3 32-2800 | 3.6
= 32-1400 | 3,13 <2200] 3,4 32-3000 | 3,74
32-800 | 2,90 3221600 | 3,21 ] 32-2400] 3,5
SPECIFIC MEAY
e, [stwie-t] Toe, [ovuis-i]l TR, [sTU LS-'] TEMP, [BTU LBV
[] r-1 [ [ [ I 1 [ ()
kil 0,06 § 930 ] 0,07
ELECTRICAL RESSTIVITY
veur, [usczoms | vewr, |[mcuows § TEWP, Jwcmows | TEWP, | seCRONM-
] o [] o [ o [ (Y]
32 4. 1472 21,0 2552 44,0 3632 64,0
392 [ 41832 2.0 2312 S0.0 92 20,0
52 14, 2192 28,0 3212 SL.0- ] 4352 15.0
12 2L.0
[
L
™, [TY.] e, [ sy | RS, (Y] e, | LBCU
Bt ’ =) [ -l [ ")
.68 0,369
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ASTA-ASAE JOIMT COMAITTEE ON EPPECT OF @
TEAPERATURE ON PROPERTIES OF BRETALS

m_uﬂm Alloy NEAT WOMBER

o8 Mo

coupostmion {0,019 | Baj
cny

MEATY i
Recrystallizsed at 2250 F.

egrgagucy Uriversal Cyclops Steel Corporation,

SEMARKS  Melting point 2622 & 40 C.

THERRAL CONDUCTIVITY

aTU m-4 STU Ne-1 STU KR-1 STY -1
Tewe, jr1-2e-1 ] Tewe, (Pr-2e-V] Tewe, |er-2p-l | TEMP, |PT-2p-l
[] v * (44 * T [ 44
10.0 930 £5.9 L&50 £2.4
SPECIFIC MEAY

Teme, [ovu Le-1] TEwP, |0TU LO-1H TEwr, [sTu Ls-1] TEwP, [BTU LB~V
[ g [ () M [N]

ELECTRICAL RESSTIVITY

, | MCROM.
L [ L (-} 4 (-] 4 Cu
1412 22 2192 33 3632 60 4586 18
oBsITY

e, [T Y] o, woy | Tee, Ly ™e, | B
£ [T f et 4 [l [ -1

_Data assumed to be at room tempe N
A S SR SS S 1

ASTI-ASME JOINT CCMMTTEE ON EYSECT OF @
TEAPERATURE ON PROPERTIES 0+ AETALS

MAVERIAL Molybdenum Al HEAY MUMBER
Mo Fe C

CHEMNCAL
COMPOMITION 199,94 10,005 10,003
PER CBNT

L

TREATMEMT Hot rolled.

Mikal, E. P,, "The Thermal Conductivity of Molybdenum Over
REFERENCE  the Temperature Range 1000-2100 F*, AEC Report No, ARNL-1131
{February 28, 1952).

REMARKS
THERSAL CONDUCTIVITY
stV =V oTU -1 stu -t atum-
ae, |rr-2et] e, |rv2ra ] toe, [rr2e-l | oToe, |rr-2e-
r (4] [ yr [ (ad [ [ad
1112 1L.4 1472 b6, 8 1832 $2.2 £192 57.8

] Values interpolated from graph,




ASTU-ASAE JOINT COMMITTEE ON EFPECT OF
TEAPERATURE ON PROPERTII

®

ES OF METALS
[MATERIAL = Molybdeaum Alloy HEAT NUMBER 1132
I [~ Mo
CHEMICAL
courosrvion 0,45 1o, 016 | pal
rea ooy
Ko :
NEAT Recrystallized at 2700 F.
TREATMEWT
REFERENCE  Universal Cyclops Steel Corporation,
THERSAL CONDUCTIVITY
STY -t oty |m-! sTY HR-1 Ty ;-1
e, [rr-2p-1] tewe, |Fr-2ret | TR, |Fy-2e-t | TRMP, [FY-28-)
3 L4 [ T * (A r T
[ 350 1 ¢e. 6 930 63,7 1650 62,5
ASTI-ASAE JOINT COMMITTEE ON EFPECT OF @
TEAPERATURE ON PROPERTIES OF METALS
[RATERIAL Motobd Yoy HEAT NUMBER 1343
r— - .
i c Mo
CHEMICAL
COMPOSITION 0. 4 0,021] Bal
rea &*m

ﬁ Rolled bar,

Fully recrystallized | hour at 2450 F,
TREATMENY

asrsnemca Universal Cyclops Steel Corporation,

COEFFICIENT OF LINEAR THERMAL EXPANSION

O TS Tewr o
ance, ¢ | r-tx108 fmance F [ e-Vx w0h France ¢ | =1 x 208 Qwance, k| F-1x 106
6A-872 3.09 £8-1112 3.24 £8-1472 1.2 $8-1832 .41
oeNsITY
e, Y] Tewe, [ Loy § TEwR, wa e, | Lo
3 ﬁ_!‘ [] [ ¥ n-3 [ -
m O

ASTI-ASHE JOINT COMMITTEE ON EFPECT OF
TEAPERATURE ON PROPERTIES OF METALS

©

[MATERIAL_Molybdengm Alloy HEAT NUMBER
Ii Mo

CHBMICAL

copotmon | .5 | Bal

rea oot

| eomn

WEAT

TREATMENT

Research, and Climax Molybderum

TMERSAL CONDUCTIVITY

Semchyshen, M. and Barr, R, Q., “Summary Repart, Arc-Cast
sErERENCE Molybdenum«-Base Alloys" Contract N8onr-78700, Otﬁ':e of Naval

8TV px~d TV HR-? TV -} oty MR-
T, |Fr-2p-1 | Tewr, {Fr-2red | TR, |(FT-2r-) | TEMP, |FT-2P-1
[ T 3 Al [ " [ad
|68 & 68,2 572 £5.9 1112 63,6 1472 63,0
228 61,6 152 64,7 1292 63,6 1652 62,4
392 T 932 63,6
L] mm.n.id
— I | | 1 ] 1
1 1 1 i 1 1 ]
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COEFFICIENT OF LBIEAR THERMAL EXPANSION

TEw
aawce, # | e-'x1ef aance, ¢ | o' x 108 §mance,

TeuP

P letxw

e .
RANGE, ¥ | #-V x 100

COEFFICIENT OF LINEAR THEREAL EXPANSION

88-212 3 68-252 114 $68-1292 228 Bes-1652 | 3.36
= 308 £8-932 3.19 R&R-1472 1.32 £8-1832 3.41
bRaS22 3.09 £8-11121 3,24
ASTE-ASEE JONT COMMTTEE OM EFFECT OF @
TEAPERATURE OM PROPERTIES OF METALS
MATERIAL Molybdenam_Alloy MEAT MUMBER
Ti C Mo
CHEMICAL
COMPORITION 1,22]0 014 1
. ——
PER CDMY
MEAY
TREATMENT
Semchyshen, M, and Barr, R. Q. , "Summary Report, Axc~Cast
REFERENCE Molybdenum=-Base Alloys" Contract N8onr-78700, Office of
. Naval Research, and Climax Molybdenum Co: .

Tae _e TO® THe
mance, ¢ | F-1 2108 [ eance, | r-1x108 [nance F | F-1x 108 France ¢ | e~V x 108
68392 3,10 $8-932 | 3.05 J68-1292 | 3.07 J68-1652 | 3.14
[68-572 3.09 681112 3,04 §68-1472 | 3. 10 }68-1832 | 3,19
AB=152. 3,07 I
ASTE-ASME JOINT COMMTTEE OM EFFECT OF @
TEAPERATURE OM PROPERTIES OF METALS
| MATERIAL 1xhd Loy WEAT NUMBER
Ii
CHBMICAL Me.
CONPOSITION 2.5 ] Bal
X
| romM
WEAT
TREATUENT
SErIRENCE red Batrelle ) Ly
COEFFICEENT OF LBIEAR THEREAL EXPANSION
T e Tae e,
sance, k| eV 2108 R mance s | et 108 fmance ¢ | -1x 108 Jrance v | 12108
€8 52, ©00 53.2 1000 53.9 1400 54,7
200 52, 800 53 6 | 1200 54.3 1600 55,0
%
ASTH-ASKE JOINT COMMITTEE ON EFFECT OF
TEAPERATURE ON PROPERTIES OF METALS
L MATERIAL ____ Molybdeaym Alloy MEAT NUMBER
Ii
cHBacAL
COMPOSITION S _|Bal
rea CONT
| Fomu
WEAY
TREATUENT
REFIREMCE Unpablished e M 1 Institote mea
COEFFICIENT OF LINEAR THERKAL EXPANSION
e Teur e ToiP
mance, # | e-tx1of {mance v | r-x108 Baance ¢ | F-Vx 100 Inance £ | r-1x 106
8 38,1 400 41,5 800 1 45,4 21200 49,1
200 . 1 39,6 1 €00 1 433 1000 47.3 21400 Slad




ASTE-ASAE JOINT COMMTTEE OM EFFECT OF @ ASTE-ASAE JOINT CORMITTEE ON EPFECT OF
TEMPERATURE ON PROPERTIES OF METALS TENPERATURE ON PROPERTIES OF METALS

LMATRRIAL Jﬁﬂdu Allay NEAT NUMBER | ATERIAL lybdepum Alloy HEAT NUMBER
b Mo 4 [+] Mo
CNDBEAL CNEMICAL
COMPOSITION g a Bal COMPOUTION $ 1 0,006] Bal
ren ceuv ren Cowy
PORY rom
NEAT WEAT
TREATMENT TREATMENY
Sernchyshen, M, and Barr, R, Q., “"Summary Report, Arc—Cast
SEFERENCE shed B e M ial Insti Moly Base Alloys", Contract NBonr-78700, Office of
e i C
REMARKS [ %
COEFPICIENT
COEPFICIENT OF LIMEAR THERAAL EXPAMSION OF LINEAR THERMAL EXPANSION
O TEMP TEMP TEMP
TO® e TEMP -1 -1 - -1
S PP B -1 N A T o 392.' L= 1’:’."‘ .a:m" £ x 108 foance, £ | #-V x 106 Nwance | F-x 1o
F—¢5 o ] ~ 3 =932 3,11 681292 | 3.13 [p8-1652 | 3,18
68 4.0 1 600 £8.3  J1000 65.0 31400 62.% 8512 312 €8-1112] 3,11 fea-1e7z | 3,15 W8-1832 | 3.21
200 2,4 800 66,5 1200 63.6 1600 61.7 ‘,sz W = 4 - - f’ = +
3 i 1
ASTA-ASME JOINT COMMTTEE ON EPFECT OF @
ASTI-ASHE JOINT COMMITTEE OM EFFECT OF TEAPERATURE ON PROPERTIES OF METALS
TEAPERATURE ON PROPERTIES OF METALS
| MATERIAL  Molybdenum Alloy HEAT NUMBER
Molybdenum All HEAT NUMBER .
Lo C Mo
ch | Mo awnacaL
CHEMICAL COMPOSITION éou 0.020 | Bal
CONPOSITION 0.3 | Bal rER CENT
rar CEnt
PORM
| poss WEAT
WEAY TREATWENT
TREATMENT
sereRence Semchyshen, M. and Barr, R. Q., "Swnmary Report, Arc-Cast
REPERENCE  Climax Molybdenum. Molybdenum<-Base Alloys", Contract N8onr-78700, Office of
LV 3 i 3 [ of
[ %
[T
COEFFICIENT OF LINEAR THERMAL EXPANSION
THERBAL CONDUCTIVITY
Ty ;-1 5TV m-} BTU -1 STV -1 B TenP TEMP TENP
Tewr, (ev-2e-t | vewe, [rr-2r-t ] TR, |Pr-2p-0 | Tewe, |Pr-2et manct ¢ | PV X106 §Rance, # | F-1x 106 france, £ | £-V x 108 [lwance, ¢ - xagé
’ Lij F LaJ 4 ” Ld n | 682392 3.10 $8-932 308 hA=1292 | 3 06 bRe1A52 312
75 74, 75 68, 1izs 64. 8 1650 62,0 £8-572 .31 68-21227 3,07 LVaR.1472 | 3. 08 68-1632 Ll
| <& 12, 50 61, 1299 63,8 1800 61,5 L2582 310,
330t 70, 25 66, 1428 A2 R
ASTE-ASHE JOIMT COMMITTEE OM EFFECT OF
ASTU-ASAE JOIMT COMMITTEE OM EFFECT OF @ TEAPERATURE ON PROPERTIES OF NETALS
TEMPERATURE ON PROPERTIES OF METALS
[ navERIAL bt e HEAT NUMBER MATERIAL Molybdenum Alloy HEAT MUMBER
v Mo : - Nb c Mo
CHEMBCAL CHEMSCAL
COMPOSITION 1ol pal COMPOSITION 0,75 |0,033 Bal
[ K- 14 [ PER CENT
roRu | FoRM
AT HEAT
TREATUENY TREATMENT
Semchyshen, M, and Barr, R. Q., "Summary Report, Arc-Cast
REFERENCE Climax Molybdeaum, REFERDNCE  )(olybdenum-Base Alloys", Contract N8oar-T8700, Office of Naval
Research, and Climax Molybdenum Company.
REMARKS REMARYS
COEFFICIENT OF LINEAR THERNMAL EXPANSION COEFFICIENT OF LINEAR THERMAL EXPANSION
TR THe e TeMP Towr e TEWP TewP
nawce ¢ 1 e-1xgh Foance v | e=Vx b Bmance ¢ | v~ x 106 Boance ¢ | PV x 106 wance ¢ | e-1x 108 fwance ¢ | e-Vx 108 France, v | r=1x 108 Jmance, P | e-Vx 10
8-392 3.12__J68-932 | 3.11 p8-1292 3.13__ fe8-1652 ] 3.18 68-392 3,22 | 68-932 3,19 #68-1¢92 | 3,19 — §68-1652 3.23
E?-sn 3,12 J68-1112 | 3,11 F8-1472 3,15 |168-1832 | 3.17 68572 3,22 F 6s-1132] 3,18 Hes-1472 5,21 _68-1832Z 3,26
T wen oo 6R2152 3.20
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