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Mo, Re Ta,W U, Na,K,Rb,Cs, Ga,Bi Pb, Sn

(Tkp.)

Grosse A.V,

J. Inorg.and Nucl. 6hem.,1961(1962) 22,N1-2,
. * e @ 3“310

RX.,1962,156214  Be,Nx, Est/orig.
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2Ty, ALF5(aHs, JHE), |
Ta,Pt(Cp), LiAlF, (aHOF),AlN(LHF)

Hildenbrand D.L.,Theard L.P.,
U.S.Dept.Com.0ffice Tech.Sexrv.,AD258,410,

24.pp,1961.
Thermodynamic properties of propellant

combustion products. .
heue. 4 Ve

i, Be '
b CA,1963,58, N8, 7433d
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High-témpérature drop calorimeter. - l'he heat capacities ™"~
tantalum and tungsten between 1000° and 3000°K. i
:Michael Hoch and Herrick L. Johnston (Ohio State Univ.,
Columbus) """ J.- Phys:~Cheént.” 65 855-60(1961).—A high-
temp drop calorimeter is described, which uses radio- .
frequency heating and a hlgh vacuum. It was effective be, (s
= itween 1000 and 3000°K. * The enthalpy of Ta in this range N
' ; * was He = —0.5865 + 3. 4630 X 10~ ¢ + 1.450; X 107 ¢2/ t
o ‘while that of W was Hyt 0.850 4 3.17¢ X 1072 ¢t 4 :
i 2.18, X 10~4¢2(¢ m°C ), the standard deviations were 0. 21 ) .
0 }}-‘ﬂ‘f’ﬁ and_0, }2_% . _ 3 Tack Perrine . Y]
: ‘ L 9
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Cp, Hy - H  (Ha,Cu;Au,Ag,Be,lig,Cd,Hg, Zn,
Al, In,Ti,8, Pb,Sn,Nb,Ta, Bi,No,Cr,W,iin,Fe,
Ni, Pd, Rh, Si0,, H,0, kig0) -
Johnson V.J. ?
Properties of materials at low temperature
(phase I). A compendium.Oxford-London-New
York-Paris, Pergamon Press,I96L,VI,994pp.

(aH1n.)

PX, I962,
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T TUTTTT 21B343. Bawsnmme JermpoBAMI ma OKHCJICHME TANTA-

Ja, Klopp W. D, Maykuth D. J, Jaffes R. I. Ef-
fects of alloying on the oxidation behavior of tantalum.
«Trans. Amer. Soc. Metals, 1961.- Vol. 53». Metals Parl\
Oth, 1961, 637—632 (zmrn) :

me/

x.962a
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:ﬁkmsler J.P.

‘I‘hermodyngmlcs of the J.nteractlou of
niobium and tantalum with oxygen and vvtrog,ep
at temperatures near the melting point.

J. Llccnrochou..boc, 1961,100, N8, T44~750

RX., 1963,4B5339 Litalif O
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G ; 1672 THE RATE OF EVAPORATION OF TANTALUM
QA A VACUUM. Erich Gebhardt, Hans-Dieter Seghezzi, anc .
lHorst Keil (Max-Plaer—Inshtut fur Metallforschung, “Stutt-’ . I
R __gart). Z. Metallk., 53: 524-5(Aug. 1962). (In German) —
; | The rate of evaporation of tantalum in vacuum was meas-= | \F
oo i r —em—--'ured between 2900 and 3150°K by following the increase of ... _}:"-__..‘
' L. 'the electrical resistance of current-heated wires. The at- -
'°—'~——""‘—-”""tenuatxon of the wire cross section and consequently the —-—---——-—{-},_-——
" levaporated amount of tantalum was calculated from the in- ' i
"'—F—”—"—”‘crease of the resistance. The dmmcters ‘of the specimen ————ap
were 50 to 200 y; the vacuum was 6 X 10~ torr. The equa- | - . ‘S
S T T N hon v = 1,56 % 101 x @150/ T g o2 5™ was found for the [T ""“'_"!’" T
e t___._.._temperature dependence of the rate of evaporation. The : - N
‘ i enth:)lpy of evaporation was computed to be 230 kecal/mol. , _- \_, -
M-—_-———?——-——- (aut! - B : = - __.&,_.

~ -
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_}_:_ ~ [ 10B422. Cl.opocm ncnapemm TANTAJA B BaKyyMe.
- "Gebhardt Erich, Seghezzi Hans-Dieter™
Tw ]\ eil"Ilorst. “Uber 'die Verdampfungsgeschwindigkeit #
-r——-—=tyorl Tantal im Vakuum. «Z. Metallkunde», 1962, 53, Ne 8,~~ -~ -
524—525 (meM.; pes. aurd.) f =

——-i CropocTh IICHApenlsa TauTaja B BaKyyMe TpIL T-pe——
(\\ 2900—3150° ompejieca IO YBCITCHINO DJICKTPUY. CO-, -
~“~S"~IPOTIDBJENIST TAHTAJIOBOIl IPOBOJOKI, NarpesaeMoil To-————"~-=

! xoy. OTCIOfa BBIMIICIIOCH YMEHNDLIICHIIC HOMEPeIHOro ce-.

i
i
i
I
i

U SIS SO SureuL
]
i

~=——=1eHIlsI IPOBOJIOKIL II COOTBETCTBYIOIICC MY KOJI-BO IICIA-""""""""="""
~~ pupmerocsa Tantana. lamepenist IPOBOJULIICH 1A oGpas- -’

Sa e --**;*'5—(*11:1\ amaM. 50—200 p mpir masa. 61075 s pr. cT. Te\[-—-’—T————
_~_TCpaTypuast 3aBlCIMOCTL CKOPOCTII IICAPENIsT BLIpa-
--ysKaerca  yp-umeM: v =1,55- 10" oxp (115 000/T) 2 cp=2 == ===~

-cefrl ,UTANBIILT 1ICHAPCHILT PaBLa 230 KkKaalsoas.

PesioMe aBTopoB-— 7T

i !
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Recent 31tuat10n of tantalum and
nlobium. : :

Be,l,dJ  CA.;1964,61,N12, 142788
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-ody Specific heat of tantalum and tin near the superconductmg

l
i

1964
By - 1095 - Vi i
,’cntxcal temperature. John -F. Cochran (Massachusctts:
:Inst. of Technol., Cambridge).  Anun. Phys. (N.Y.) 19,
186-218(1962). An unsuccessful scarch was made for a:
~IA-type of singularity in the sp. heats of Ta and Sn.’ For
these 2 metals an upper limit of 1 mj./mole degrée was es-: )
tablished for the entropy assocd. with such a singularity. . -
In the analysis of the data it was convenient to introduce . :
‘a model for which it is supposed that a superconductor can

|

‘ L,uohm cm.

ety i s

71 be considered as an aggregate of many small homogencous,
vol. clements. Each small-vol. element is characterized’' _
by a crit. temp., Ty, and the temps. Tp are assumed to be™
distributed around a mean temp. T.. The fraction of the-
total vol. of a specimen having crit. temp. T} is taken to be
N(To) = (1/A V/7) exp[— (T. — To)/A%, where A is a
—{measure of the temp. interval over which the transition takes
place. For Sn of high purity it appears that A is a linear
-+function of resistance at 4.2°K., with dA/dp =-43.6 degrcc/
CA
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T-"- B { P I}C'/,J

R 7] "18B341.  Oxumcacmne TanTaia B o0nacTi TeMmepaTyp -
Iq 0 1500—700°. Kofstad Per. Oxidation of tantalum in tho
o l 5‘ --temperature range 500—700°C. «J. Inst. Metals», 1962, --—-m -
{90, Ne 7, 253—264 (anr:.).—Hayteno oxmcaenie Ta upu
e e —i500—T700° 11 papaenmn Oz 760—0,4 Mt PT.. €T.  CTPYRTYPY:~—rr ——
(06pasmoB OUpejleAME PeHTreforpaguy., JAEKTPOLOrpa-
i e - (DHY, 1T DNEKTPOMIOMIIKPOCKOMITY. MeTojaMu. B mauaab- ...
. ,‘ i1to¥ crajun oxnciaemus Ta mponcxonut ofpasosanmne: Haj- )
wemebe . loguceit. B mociepymompeit crapmi oxmcnenne Ta mpore-i.—.—.
% ! kaeT mo smmeiimoMy saxomy ¢ oOpasopaumed TagOs.

|
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i 7B5207.  Pentrenorpadnriceroe  MCCaCOBANIG " c-rpyu'-_" ’QGZ’

. ;TYpel Tanrama qo 2700°. Bacrornncnxiit B. M., .
TD\ ; {V HaprmagonT. M, ®inxkeas -B. 0. Peurrenorpadiu-: .
\ e

MG Jlocaifzkenist crpyRrypir: Tantainy so 2700°C. - «YRP. et
‘ia. 5o, 1962, 7, N2 6, 661—663 (yxp.; pes. pycck., aum.){ .

] L ew )i Pentremorpaduuecioe  icenexonate (BricoroTemmepa-
— ‘i\ {Typuas xawvepa, sakyys 1—3-10~* s pr. cr.; ACu-K,) -
e e N\ ~feTpyETYPEL Ta B muTepBase T-p 20—2700° ‘MOKABAIO, UTO —mm e

| uapasmerp oGneMuouentp. xky6. pemersin Ta wsmenseres | -
~-l(—,")u-‘{,c~.é-——~ 0 SMMIPHY. 3aKOmy: agp =(3,3017+1,4142-_10‘5T -+
-1 | - i4-0,8660-10-8T2) kX. ITapayerp onpeaensiica Ge3aTaon-
-6 -wC;-Y—-mJ.\r aetofioM (P3N, 1958, Ne 24, *80437), Ttowmocre """
: ! ne mure 0,0005kX. Koa. mmeiimoro pacumpenus (K)
——— ~maxoquret mo  g-ne K= (1/ag)-(da/dT), 30AYEHILT
3 da /[dT" oupejenamucs 13 yp-uis da/dT=(aT_-{_AT— g o
; ~—ap_a7)/2AT. Ipusenenst rpadui I3MeHemsT napa-

"

ST A MeTpa dJeMenTapuoit saueiikit it K ¢ T-poii. Yeranosneno,————-—
! UTO B IICCJE/YCMOM HHTCPBAJIC T-D OTCYTCTBYIOT (Pd30BLIC

- ... . JICPCXOJIEI. L C._Pukopa -~ ===

X963 ¥

i i
Y . a.



Ta Vil - 393 7762

Waleo, BE, dwing A
al., .
Gty 7 Chem - andagng Dotz
1962, 7. W, 595 - 597
@



L
3

(e
G

[t Io
ME76 -

RN Vs 4 T
NN Yy 393
BeO; Bes -

Da, Zr, Mo, Ti, Nb, 8iC, BN (g4H, Cp).

Walker B.E., Ewing C.T., Iiller R.R.

Specific heat of some high ..

BG,I‘-“[ r ) ’ '
CA,1963,58,N6,5104e
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V-3437
Cu, Ty, Zr,HL,V,  Nb, CLa,Mo,vl 8
Te,Ru,?d,0s, lr Pt,Fe,Ni, Co(’lm, oHv)
Allen BOC.,
Trans.AIHE, 1963,227(5),1175-83.
The surface.tension of liduid transition
metals of their melting points.

Be, Ectt & PJ
~——C&;TI6E;60,N1,270¢
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"." ; - 7 12 B427. Macc-cnekTpomerpnueckoe H3yuenne CaO u

(G yTa._Babeliowsky T, Boerboom A J. H Mass___
A gpectromefnc study of Ca0 and Ta. «Advances Mass
g pectrom. Vol. 2».  Oxford—London—New York-—Pans,

.~ Pergamon Press, 1963, 135—140 (awrm)y T
- : Tenaora ucnapenuss CaO HaiineHa Macc-CMeKTPOMETPHY.:

T UUpNC 77 auazmsoM napos, o6pasyiontuixcss npu narpesanun CaO,” ™" "~
S noMeutennoit B Koureiithep H3 ZrO,, Haxojasuleecss BHYTPH
v TSN T T yvonnGaenonoit  kameph! - Kuyacema, B HHTeCpBajde  T-pT
; T 1780—2260° K. AH%qs (ncn. CaQ) =147 xxaa/smoas. Tenso-

: "”—“"—‘7“"":’ -—~—ra guccousauud CaO mnpu 0°K paBra 109 xxaa/moars.~ "
. toy H3\1ep6HHH s napooOpa3HLEIX MNpPOAYKTOB TpPH Harpesa-
o= - =t yyy TaHTaNoBOM MPOBOJOKH NAIOT 1S Wg&g%%x_
: ‘;{ Beanunity AH =153 kxas/mosb. B nmapax He OHJIO =

ST e | TuGHO _NMOMHMEPHEIX  Pa3HOBH)HOR eit Ta. M. Tuxouox; """

Q.‘\

) —

-




{ ¢ - 1963
. ~ P . : ’
Hass-spectrometric ctudy of CaO. and Ta. TR J. H~
Babehowsl.y and A. J. H. Boerboom (F O. M. Lab! :
-“Massascheiding, "~ Amsterdam)-—Advan. " Mass Spectrometry, = - --
‘ -iProc. Coxf., 2nd, Oxford, 1961 2, 135-40(Pub. 1963). The heat ~
e —lof vaporization ¢ of f CaO was detd Dby m..ss.spcctrom—chf'ﬁ be b (
! 53 = 14 Lcaf']mofe and the heat of dissotn, of CaO
R .~ 0K was CAIed to be 109 keal./mole. ~ THesé valies compare .. L
. ! [favorably with calorimetric and Hlame-spectroscopic data and Y
]

. — - t]urd law calens. The CaO was vaporized by heating to 2260°K... .
. F ;" . lin a Knudsen cell consisting of a Mo crucible with a Z1O, liner’ D )

N 'and cover. hcat of vaporization of Ta wa.s s detd. to_be W
g = 103 "E&'il /mole by heatinig the wire to 3000°K., e

o ‘mth an elec. current. No indication of polymeric species of
; “Tain t_he _vapor was found.__- . R.J.1 Moms s, Jr. "7 8,\>

§
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n X coeﬂhnepuﬂ)

Fepacqros .4, ,KpecroBinkoB AJH., itaxon AG

MY , TRDMCHHEM . B IIBETHOH MeTS JUIYPTAL .
CH““POUHOP DYFKOBOACTEO /BB-MH T./.
T B.TGEMOTnHauNKd POJIB(HDANMA. , MONHOTEHE. , THTE~
a, HADROFME,HMOQMH? PEHTANE U X parme fmx
ooc uHeHni, Heramryprusrar 1963 288 OTD »

RX,1956,11B512  Be,H,d



Tﬂ ' _Heat capacity of tantalum at 1200-2900°K. Va. A. Kraft-
(5 &9

¢

makher. Zh. Prikl. Mekhan. i Tekhn. Fiz. 1963(2);, 15560;"

¢fTCA 58, 6256g. The heat capacity, C,, of Ta detd. by the.

‘2&0_’\9"‘ modulation method (loc. c¢it.) ‘was expressed by C, = 5.82'
v

2000°K. the added heat capacity due to the formation of vacan-
cies was given by AC, = (4*/RT?)Aexp(—u/RT). The energy
of vacancy formation % = 67 kcal./g. atom was obtained from the

linear plot log T AC, vs. 1/T. The concn. of vacancies Aexp-

" (—u/RT) = 230 exp(—67,000/RT). This gave AC, = 0.54

. keal./g. atom.

-~ F—

\

FHOIT R - T e

94 0.0068T cal./g. atom degree, at 1200-2000°K. Above,
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1963
7
/ 3b364. " Tennoemkocts Tantaga s HHTepBaJe Temnepa-
Typ 1200—2900°K. Kpadprmaxep SI. A. K. npuxa .
Mexai. i Texn. ¢us.», 1963, Ne 2, 158—160 o
IIpi noMoww MoxynsiHOHHOTO MeToza onpejenena Ten- \\,\-
ol

JIOCMKOCTL Tantana mpu 1200—2900° K. Iloctpoemne ‘tem-~
MEPaTypHOIl 1UKanbLl MPON3BEAECHO ABYMs MCTOJAAMI: MyTEM__ (>
7 usMepenns aGe. 3navemiit yn. _CONMpOTHBJICHHSI TaHTajxa i \,\
.—_._YTEM pacyera T-pbl MO MOUIHOCTH, MOABOANMOI K o6pa3uy.:. MH\.-
IMpn 2900°K o6a meroma AaloT OAMHAKOBHlE pesy. bTaThl. >
- Ipn 2000° K onpenencHue T-pbl BTOPHIM METOXOM AAET 3HA-— |-~
yennst, Ha 20—30° npeBblIAlOLHE 3HAYCHHS, PACCUHTAHHHIE, %
N0 Y. CONpOTHBJIRHHIO. Pe3ynbTaThl N3MepeHHii npu 1200—#-"\ e
2000° K onucuiBaorest yp-uiiem Cp=5,82+0,00068 T kaal N\,
[2-atomzpad. Tpu T-pax peime 2000° K umeer Mecto gonon- """
HHTE/ILHOE BO3pACTalilie TEMJOCMKOCTH EcaeAcTBitle 00paso-
Banis Bakaucuii. Peaynbrathl namepennil tenyoeMKoceTi npn’
BBICOKHX - T-paX INO03BOJAIOT paccuilTaTh 3Hepruio obpa- . .. .
T 730BaHMst Il KOHU-HIO BaKamCHii B KPHCTA/JIHY. peluerke. Coll
____Tyrem sKcrpanonsiumn pesynbTaTon H3MepeHHit 13- o6aa-_ WS
3 ctit T-p minke 2000° K onpenpenena jmoGasoynas TenJoeM- ,
KoCTb, cBf3anHas ¢ o0pa3oBaHiieM BakaHcil. 3HaueHne-—[-~"=




'SHeprii oGpa3oBaHs BakdHCHil B TaHTale CcOCTABMSICT
‘67 kxaafe-arom. Konu-nst paxkamcuit B TaHTane OMChIBACT-
‘cst BelpawkenneM ¢=230 exp(—67 000/RT). IHoGapouuoe
TCIJIOCOACPIKANIE TaHTaNa B pe3y/bTaTe o0pa3oBaiis pa-
KaHcuii cocrapnser B Touke nuaasaenist 0,54 xxaafe-aros.
E LT & ATI - B. Kamuuckuit
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30752 (AI Trans 83) THE HEAT CAPACITY OF
_|{TANTALUM IN THE TEMPERATURE RANGE OF 1200 TO
2900°K. Ya, A, Kraftmakher. Translated for Atomics
_|International, Canoga Park, Calif., from Z. Prikl. Mekhan.

i Tekhn. Fiz., No. 2, [158-60](1963). 8p. Dep.(mn);
$1.00(cy), 1(mn) CFSTI:$1.10(fs), $0.80(mf) JCL.

The heat capacity of tantalum in the temperature range of|°
1200-2900°K was determined by the modulation method. In |
" {the temperature range of 1200-2000°K, a formula was pro-
posed for the calculation of the heat capacity of tantalum.
S At higher temperatures, there is additional increase in the
heat capacity due to formation of voids. The energy of for-
"7 7 Imation and the voids concentration were calculated on the

iy

IR S
1

'

<1968

basxs of test data (auth)

9:16
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{ | Relation between specific heat and emissivity of tantalum at|
£R, .elevated temperatures. Michael Hoch and H.'V. L. Narasim-/

! ‘hamurty (Univ. of Cincinnafi;” ‘Ciﬁéiﬁh‘&n’f’OﬁB}T“UBI Air!

| TForie"Sydems Command, Aero. Systems Div., Tech. Doc. Reﬁt.t
i {ASD-TDR-63371, 31 pp.(1963)(E1;g). The rate of cooling in;
! ivacuum of Ta cylinders of various sizes was studied from 1850 to |
| |1300°K. The ratio of sp. heat, G, to total emissivity, & was[
,’ iconstant: Cyje = 0.226 == 0.00_4__ca,1._[g._/_°~K. . _RCTT -
!
|

-5 5
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- The rate of cooling i1 vacuo of Ta

/76

““Relation between specific heat and emnssxvxtyvoflfan&f‘lll‘,’;;x:f :
elevated temperatures. N e he e oc A TS~ LA
Chamurty (Wright-Pattersofi “Air "Force BAS—LL'> l dy NS
T(Natl. Aeron. Space Admin.), Doc. N63-20,118, 38 pp.(1963).
cylinders of various sizes was
studied in the temp. range 1850°-1300°K. The ratio of sp.

- heat, C,, to total emissivity, ¢, was const. Cp/e = 0.226 = 0.004

‘cal./g./°K. From Sci. Tech. Aerospace Rept. 1(20), 1634
(1963), - e e _._ _._TCSL__
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i 241223 (ASD-TDR-63-371) RELATION BETWEEN
SPECIFIC HEAT AND EMISSIVITY OF TANTALUM AT
ELEVATED TEMPERATURES. Michael Hock and H. V. L."

K Naraéimhamurty (Cincinnati. Univ.). -Mar. 1963. Con=

C‘) : . 'tractAF33(616)-7123. 31p. (AD-414194)

! T .- The rate of cooling in vacuum of tantalum cylinders of
various sizes was studied in the temperature range 1850 to !
1300°K. The ratio of specific heat, Cp, to total emissivity,
'€, was found to be constant: Cs/€ =0.226 + 0.004 cal/gm/
°K. (auth) I
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Nb,Iuo,Re,i_’_g_,Y,VBSi, LA % o /.\/é)
V3Ga,y3Ge,NbBSn,Mo3Ir,Re23(gp)

liorin F.J., Maita J.P.
Phys.Rev.,1963,129,N3,1115-20.

Specific heats of transition- metal
superconductors.

RP.,1963, 10E734 ~ Est/orig.
' -~ Be
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c,Ni,Ta, Pd, Rh,.Ch,Ca0,Ca0l,, A-894
( a BHv)
Boerboom ‘A.J.H.,
liass Specirometry,NATO Advan.

Study Inst., Glasgow,1964,251-63.
High.temperature mass spectrometry.

i,J, C4,1966,65,16,8160n
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o Y6683 94y
. /)-31 Fe,Ta, Ce, B (Tn)

L %cua_?:yrm fD,C’,/ "
Clbu,é VL,LO_,; Ml | J—L()/l'\_ {e ,La”(‘/)/.
Y6y, 18, wi, N6-l20

7"' :




Nb,Ta, o, %(Tm, Tb, Hm, Hv)

Gebhardt Z., Rothenbacher R,
"Sci.and Technol.Tungsten, Tanfallum.

lolgbdenum, Niobiwa and Their Alloys
Oxford. Lpndon- Ldinburg-New-York-
Paris-Frankfurt, Pergehnon Press, 1964,

15773
Ril., 1965, 104238 ‘Be, By, (P r




%

R (s
(o gy 8

POl

6Y

/—Gi
~ eAken
7 B.C:
ws. otall Thet
. - Mj’ fef(‘/ Geart N
v, H; :‘j’i}m 07

@

——




Vil 42YS ey
7—0. (b“c) aiog' (BH_I;)

‘ ’ ﬂ : ;"7
PREX 965 76 v o SR



s

w0 9057

T

Oden L. L., Deardorff D. K.,
Copeland M. I., Kato H.

Rept Investlg Bur.Mines.U.S.Dept
In terior 1964,N6521,12 pp.

The hafnium-tantalum equlllbrlum
diagran.

Ri.,1965, 2013  Be, KAz ZB-/K(:
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- 15 BI1. K Bonpocy ocaxIenns TAHTANA M3 naporaso-! ’
o . Boit daswt. Ionskop: . M, 3amecona I, _3. «Mass.\

BbICHL. yueGH. 3anefenil. “1isemi. \xeTanﬂprHﬂ» 1964‘(‘
Ne 4, 130—134 ¥ ‘

oo npOBeIle’lbl HCCTeOBANNS IO BAHSNHIO T-PBl Kepia ma' ' .

icxopocn; OCAYKACHNS H XapPAKTePHCTHKY TAHTAJOBOrO 0Cai-'

}Ka npH DOCCTANOBJAE:HNN NCHTAX/IOPIAA TAHTA1a BOXOPO-

- 0M. YCTanoBaeilo, UTO - BC/EACTBHE BBICOKOl  CKOpocTi '

mpolecca OCax<ieHlie” TaNTala NMPOHCXOANT HEPABHOMEPHO .

no nauue kepua. Onpenesen XHM. M CTPYKTYPHBIl coctas’ - ..

TaUTaNOBHIX OCAJAKOB. PesioMe aBTOpOR' °

96:/9'6§./§' o L B L



7,Ta,lio,Nb (Cp) p-312 /967

Riec% G.D.,
AJAR Dograph No82,1963,205-17.
" (Pub.1964)

Determination and appllcatlon of thermo-
physical properties of refractory metals.

, Be, &Y} @- K
! "~ CA,1965,62,17, 74504




L{LC {/77(2, Rogey B /966/

}SCL InsLL'L
W%“g 1964 ﬁ 504

’ P’-



IKoHomuueckan 3(QdEKTHBHOCTL THAPOre0JOrHYECKHX H
HHXXeHepHo-reosioryyeckux pabor [/ Cpenneas. HUU reoso-
rHH H MHHep. cbipbsi; [Ta. pen. H. H. XomxuGaes]. —
Tawkent : CAUTMMC. — 20 cm.- :

H3a. swxoaur ¢ 1975 r. .

Brun. 3 [ [Ots. pea. X. T. Tyasranos]. 1977 C (Buin. nau. 1978).

76 c., rpad. DBuGauorp. B konue crateii. 50 k. . 299 3Ks.

I. Cpenneasnarckuit HHU reonorun 1 munepansuoro cuipbsi. Tauwkenr.:
II. Xonxu6aen, Hapuman Haspyanaesuu, pen. — — 1. Tnaporeosoruue-
ckHe paGothl — TexHHKO-3KONOMHYCCKHE nokasaTeJd — COOPHHKH. 2.
Hiokenepro-reosornyeckie pa6otsl — TeXHHKO-3KOHOMHYECKHe NOKa3aTe
— CG6opHHKH.

. 556.3.003.13 + 624.131.1.003.13
Ne38447 19.4.6 + 32.1.1 . ’
45 Nel477 [78-45803x] n o

Be.ku.nan. 31.10.78 340
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| A-1+97
- Nb,Ta,V,W,KO0 (sHE,

krist.strukt.)
Schayfer H.,
Schneiring H.G.

Angew.Chem. ,|1964, 76(20),833- 49. :

Chemistry of] niobIum and tantalum, XXXVIII,
Metalmetal bonds in the subhalides;oxides,
and oxide hellides of the heavy transition

metals.; Est /P,

M,HL. CA.,1964,;61,)13,15638h

t P = i) A RO
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"21 5356, HepasnoBecnoe Hcnapenne Tantama, LIy - -

ctpos B. A, Xacanop P. M; Awox anos A. X!

«Y3CCP ®aiiiap Akaa. ax6oporu.” ®us.-MaTeM. anaapl

cep., Man. AH Y3CCP. Cep. ¢us.-mateMm. H.», 1964, Ne 1,

lg‘ 31—34 (pes. yab.) -
-~ OGuapy»eHo HepaBHOBecHoe ncnapenne Ta B o6aacti
! 7p mo 2800°K. Hepapnopecioe mncnapenne cps3alo ¢
s \{ HCmapemieM TaHTaJCOAEPKALLNX MOJIEKY] NOBCPXHOCTHOrO
b s <y 3sarpssuenus.. Onpeneena TCnoTa CyOmiMauun coele-
2 N~ il _Taxoro THma AJs T-p 1450—1850° K. Pesiome aBTOpOB
) . .
- [} -
§
- (] ;
* N\

A 1964-2!
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Te Y/’ Nonequilibrium evaporation of tantalum.. V. A. Shustrov,
R. M. Khasanov, and A. Kh. Ayukhanov. Izv. Akad. Nauk
—E : .Uz. SSR, Ser. Fiz.-Mat. Nauk 8(1), 31-4(1964). Ta has a

max. capability to absorb gas at approx. 1100°K. At temps.
>1300°K., it evolves the absorbed gas. Radioactive ®Ta

was used as an indicator in studying the evapn. of Ta from a)\-\

target heated with a.c. The material removed from the target
was caught on removable collectors. The residual pressure in
the app. was ~5 X 10~7 mm. during an expt. The results
were reproducible up to 1900°K.: the rate of evapn. did not
depend on the time of heating. The course of evapn. at 1450-
1850°K. were described by an exponential curve with an energy
. of activation of 90 kcal./mole. The rate of evapn. at const.
’ temp. decreased with time. Upon substitution of collectors, the
target was subjected to atm, air pressure, and was not specially

treated thermally after sealing and pumping down the app. .

The nonequil. process could not be explained by the evapn. of

pure Ta. Some surface coating evapd., carrying atoms of Ta

‘

CA Ay £y ZH5 .

N
~a
{

pp - TYel



with it. The coating was probably a combination of O and Ta.
The nonequil. evapn. of Ta-contg. compds. was detd. by the
rate of entering the surface by O, by the probability of formation
of a chem. compd. of Ta, and by the heat of vaporization of the
compd. At temps. >1900°K., the no. of Ta-contg. mols.
evapg. per unit time exceeded the no. formed, causing a decrease
in the rate of evapn. The reproducibility of results in _the
‘range 1450-1850°K. indicated the rate of evapn. is <the rave of
. formation of Ta-contg. compds. on the surface. With an in-
crease of temp. the lifetime of an adsorbed atom decreased, but
simultaneously the probability of forming a chem. compd. in-
-creased. At sufficiently high temps. the surface coating will 2ot
be formed. William C. Ruebsamen

AN
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T
@ 26015) NONEQUILIBRIUM EVAPORATION OF TAN-
M. V. A. Shustrov, R. M. Khasanov, and A. Kh.
A MS . .Ayukhanov (Inst. of Physics and Tech., Academy of Sci-
ences, Uzbek SSR). Izv. Akad. Nauk Uz. SSR, Ser. Fiz.-
Mat. Nauk, No. 1, 31-4(1964). (In Russian) ] N
Studies of tantalum evaporation using a Tnm-containing ™~ /
. target showed nonequilibrium evaporation at 2800°K.” The N
,nonequilibrium evaporation is related to impure molecules. . !
"The heat of sublimation of such impure tantalum is at 1450 \S
] 'to 1850°K. (R:V.J.) 8
N
. t
P 7
' N
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N1 E637. Onpenenenne yacTOTHOTrO cneKTpa KoJeGanuii
pelleTKH M YAeAbHOil TenJoeMKOCTH no Merony pae-Jlowa.
Sharan B. Determination ol Irequéncy spectrum of lat-
tice vibrations and specific heats using de Launay’s met-

_hod. «Indian J. Pure and Appl. Phys.», 1964, 2, N26, 173—

175 (aur.a.)

Paccuntan yacToTubll. cnekTp KoseGaHiil pelleTKH TaH-
tana. BaauyoaeiicTBiie 316KTPOHOB € PEIUETKOIl YYHTHIBAET-
cs no Meroly ae-Jloms. Peweno cexky/sipHoe yp-nHHe [Js
47 nesxpuB, Touek 3onbnl Bpuamosna (Bcero mas 3000 To-
yek), Hailgena ¢-uust pacnpegenenust yacror. Bhoiunciena
yaeabiast TelloeMKocTh TaHTana jas paga T1-p (10—
200° K). Coraaciie MexKAy STHMI 3HAYEGHHAMH _YHeIbHOI

TEIJIOCMKOCTH 1l pe3yJbTaTaMi 3KCnepiMeHnra pnoane yaos-
JeTBOpHTeAbHOC. PaccuiTaH Takie TeMnepaTypubli  Xox
T-put Jebast; Meri1y TEOPEeTHY. # IKCICPHM. 3aBHCHMOCTA-
M iMeloTest Hekortopble pacxoxaenus. K. Hrnpeapyan
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10 E553. TennoeMKoCTs W yjaeabHoe CONPOTHBJACHHC
Mo, Ta u Re. Taylor R. E, Finch R. A. The specific
heats and resistivities of molybdenum, tantalum, and rhe-
‘lzium. ;J. Less-Common Metals», 1964, 6, Ne 4, 283—294

aHM.

SnektponposoaHocts Mo, Ta n Re onpefenena B HuTep-

Bane T-p oT Komuatuoit o 2000°K. OGpasup!l aHaMeTpoM
~.1 Mm narpepanuch myTeM IpPOMYCKaHHs yepe3 HHX TOKa;
15 H3MCPeHHit HCNONb30Bajlach MOCTOBasi cxema, Tenso-
CMKOCTb H3Mepena B uurepBaite T-p oT 100°K mo T-pl
nJasiennsi. Mcnonp3oban HMIyJbCHBIT MeTOR (Harpes npo-
'BOJIOK AHAMETPOM ~4l Mit HMIYJNbCAMH TOKAa MIHTEILHO-
ctoio 0,005—0,4 cek., ocumorpadgupoBaiie H3MEHEHHIT
TOKAa M HanpsiKeHnst B uenu). Pe3ynbrathl NpeACTaBieHbl B
dopme rpaduxos. Bo Beex ciyuasx naGaiopaercs 3aMeTHBI{l
POCT TEINJIOEMKOCTH C T-POif, 0COGEHHO CH/BHBIl BOJH3H
T-pbl maapienns. Otkaonenne or 3akona Hononra u Iltit
- 06BACHSACTCS POJIBIO 3JeKTPOHHON _TemnoeMKocTH, OueHka
POJIH 3HEPrHH 06pa>3OBa-HHﬂI BaKalCHIT NPHBOANT K BBIBOAY

00 _OTCYTCTBHH BIHSIHHS 3TOro_mpouecca. JI. dununnos

da. 196Y. /D 4 :
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TL ‘The specitic heats and resisuvities ot molybdenum, tantalum,
Mo and rhenium. R. E. Taylor and R. A. Finch (At. Intern.,
RQ 4 Canoga Park, Calif.). J. Less-Common Metals 6(4), 283-94

(1964). An a.c. bridge method for measuring the elec. resistivi-
-ties of conductors from room temp. to 2000°K., and a pulse

' heating method of measuring the sp. hea i ials
from 100°K. to the m.p. are described, _Schematic circuit dia-
grams are given for both methods of measurement. The Ta and
Mo samples are com. pure wire. The Re wire used is >99.8%,
pure. _Results for Mo, Ta, and Re are reported and compared

“with previous Iiterature values. The electronic contribution to .
the sp. heat of Mo is greater than the electronic contribution to .
the sp. heat of the other 2 metals. __George Meister

P2 Sy £y A 2
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Co } - N ) C; .

74,7z, Nb, Ta, lio, W v 988 /961

4 (Im,Ttr krist.sv-va) ' .
Wagener H.W.,

Metall, 1964 18,718-26.

Reactor . metals and refractory metals-titaniun
zirconlum nlobium,tantalum.Molybdenum and -
tnngsten.

|
lBe,Ml

CA.,1964,61,N7,8013f
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Kunxnas toprosas : Hccaen. w matepuann | [Cocr.-

pen. A. 1. Mapus, B. O. Ocunos]. — M. : Kuura. —
20 cm.

Han. suixoaut ¢ 1974 r.
CG6. 7. 1980. 247 c. Ku. toproBas: Ykas. aur. (1972—1978) /

J1. Tpysuxosa: c. 211—224 (164 nass.). 1 p. 50 k.  7.000 ska.
I. Mapun, Anekcangp [IlerpoBuu. — — 1. Kumxunaa Toprosas —
CGOpHHKH.
655.42

Ne29623 45.6
66 Nel35 [80-55792] n tn

Be.ku.naa. 21.08.80 K533
K 65003-101/002(01)-80 36-80 4506000000
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Eé,Nb,Mo,W (Cp) X” 7?5/955\

Narasimhamurty H, V L,
. Jyer A.S., Hoch M

J.Phys.Chem.,1965,69, N4, 1420 23

Relation between specldlc heat and totol
emitance in tontalum, niobium, tungsten,
and molybdenum. Est/orig.

RX.,1965,225420 Be
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‘) 2 E720. HoBas cTpykTypa B TOHKHX ILUIEHKax TaHTajaa.!
Read Mildred H, Altman Carl. A new structure;

Ne 3, 51—52 (aur.a.) ,
Oénapyxcena nopast Moinukauns Ta, nassannas E-Tn.ﬁ
HA TOMKNX MaeHKAX Toautunoii 100—20000 A. Tlposepeni:

yicToTa noavyaiouleiics ¢pasur. I1pnBoasTcs Aanuble cpaBHe-;
" HH TIOTHOCTH, 3ACKTPOCOMPOTIBJCHHS, TepMud. K03 (.

“13J1eKTPOCOMNpPOTHBJICHHA H T-pbl nepexoaga B C'BerHPOBOIlﬂ‘:,

mee cocrosiuie B-Ta 1 oGprunoro Ta, a Tax:ke T-pbl Iepe-:
ixona B-Ta B OObIYHBIf 1IpH HAarpese ero B BaKyyMe. p-Ta: .
| JIMEeT TETParon. 3/J€MEHTapuylo sueiiky ¢ TICPHOZAMH:}
‘a.5.34..¢ 994 A, __- __._C. Xox08:

ITANTalum  thin Tiln™€™™<AppTn. Phys. Letters», 1965, 7, =
f -




46,72(Cp) Oy (cp) . um 35720
j/l,ﬂ//; %{/4 /uaM Z/f A7, cmwzdl/vz

7
Covera. UKL o117, 1965 %j)/;

Cca/




RICTAJIHUECKAs CTPYKTypa TaHTana, HHOOHS
H BaHaJHsl TNpH 0—400° K. Cyupuon 0. H, ®un-

keab B. A, «/K. akcmepun. 11 T60p. iy, 1969, 49, No"4,i o

1077--1082 (pcs. aur.1.) :

Meroa0M HI3KOTeMIEpaTypHOil peHTresorpadiir H3yya-j |
Jach Kpucranaanu. ctpykrypa Ta, Nb 1 V B nutepsaje TeM-
nepatyp '110—400° K. KpomeTord, npoisbo1iioch Hamepe-
ne aaekTpoconportusaenia qpn 110—400° K. TIToxasano,!
UTO ISl HCCJAEAYCMBIX MCTa/I0B CTPYKTypa OGbEMiOLEH-
TPHPOBANHOrO KyGa cOXpawuseTcs BO BSEM HHTEpBaJe TeM-j
nepatyp. B V naGiionaercs asomaaus Ko3d. Temaosoro )

paciunpeHist THIA A-TOUKH, TEMIIEpPAaTypa KOTOPOIl 3aBHCHT
oT- uncToThl Mertasiaa (200—233°K). Ilpun Tex e T-pax
\Ha6Ji0aeTcsl meperii® Ha KpHBOIl TeMIepaTypHOit 3aBlicH-
MOCTH  3JCKTPOCOTIPOTHBJCHIS. — AHOMAJHS  TemJoBOTO |
ipACUINPEHIIST 11 3JeKTPOCOTPOTIBISHIA CBA3bIBaeTCA c Me-

pexo10M V B
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A-422
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-“ Th,C, 51 ,Ges50, PhsV,

”bp*d b, 31 b-,mo u,U Sc Tv,_o,dn,Re
i bo Ru,n“,_d Os, Ir,Pt(Tm, ’h,p)
Hst /P,

F., Caro P., Blaise .

e
Rev.Hautes Temp. Refractaires,19 65,
| 2(2),115-36.

Recent Data on vapor preSJu”e O0Feee

Trombd

CA;1966,64,13,2765b.
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" Nb, Ta, V (Cp) Vi §1¢ A/és

Yun Lung Shen L., Senozan N,U.,
Phyllops N.E,

Phys. Rev. Letters,1965,14, N25,1025-7.

& s ¢

Be CA,63, 9199g
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—15546q High temperature specific heat of refractory metals
and alloys. M.Hoch (Air Force Mater. Lab., (MAYT), Wright-

Patterson Air Force Base, Ohio). U.S. Air Force Syst. Command,

Res. Technol. Div., Tech. Rep. No. AFML-66-30, 12 pp.(1966)

‘(Eng). The sp. heats of Nb, Ta, Mo, and W are caled. from:

theoretical and exptl. data above 1000°K, For Ta: Cp =

5736 + 0.917 X 10T cal./mole-degree. For W: Cp ="
'5.556 + 0.987 X 10=3T + 0.447 X 1077T%. For Re: Cp ="

5.630 4 1.08 X 1037. The sp. heats for Nb, Ta, Mo, and W
‘have the av. value, 6.88 == 0.25 cal./mole-degree at 2000°K.ora

“variation of only 4%. This explains why alloys of refractories

'often have ‘the same value for sp. heat as the base metal at
clevated temps. The exptl. and caled. data for Mo and W agree.
' A. A. Adams
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V5405

Pf,A1203,Ir,BeO,Mo,UOé,MgOaggy( T )

Riley B. ’

Rev. internat, hautes températ. et réfract.
1966, 3,123, 327-335. Discuss.,335-336

Thedétermination of melting points at tempera

tures above 2000O celcius. --

RJXim., 1967, 138685
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Mosbiwenue addexrupnocTH 06paboTKH METaNN0B NPOTS-
rupaunem : [Te3. poka. kou¢., YensiGuuck, 18—19 okr.
1978 r. | Ion pen. I'. K. I'panoBckoro u ap.]. — M.
B. u, 1978. — 199 c.,, ua.; 20 cm.

B napsar.: Lentp. npasa. HTO mawnpos, Yean6. 06a. npasa. HTO
MawnpoM, Yennl. NoAHTeXH. HH-T HM. JIeHHHCKOro komcomoJa, Yeas6.
TpakT. 3-1 uM. B. H. Jlenuna.

B. u. 330 3ka.

I. HTO mawuHOCTpOHTeNbHOM npoMbllienHocTH. LlenTpanbhoe npas-
aeune. Il. Tpanosckuit, FepGept MBanosuy, pen. — — 1. [poTarusanue
MmeTannoB — Te3Hch NOKJIALOB.

621.919 (063)

Ne38641 27.4.4

34 Ne810 [78-82464] m om
Be.kn.naa. 01.11.78 I1429
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COopHHK cTaTedi NO- MAlIMHOCTPOEHHIO. — TaJJHH
TITH. — 21 cm. — (Tp. Tas. nonuTexH. HH-Ta...).

H3n. Buixoaut ¢ 1964 r.

16. ABTOMZ!TH38HHH TEXHOJIOTHYECKOro NMPOEKTHPOBaHHsI npoueccon me-
xanuueckoit o6pabotku, 1978 C. 58 c. (...; 454) Pes. crateit anra. Bu6au-
orp. B Kouue crareit. 50 k. 300 3K3.

— — 1. Mawnnocrpoenne — CGopuuku. 2. Pesanne meranios —
Texuonornueckoe npoektipoanne — AsTomaTH3auua (c6. 16).

621.002 + 621.9:658.512.011.56
No39007 27.4.1 :
34 Ne817 [78-47911%] n on
Be.ku.man. 03.11.78 C232
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! 7121y In vacuo vaporization of tantalum. Golubtsov, I. ===
& Teplofiz. Svoistra Tverd. Veshches!i—TTeIr = Vs, |

| Teplofiz. Konf. Svoistvam Veshchesto Vys. Temp:, 3rd 1968 (Pub. sz mee
1 1971), 154-8 (Russ). Edited by Samsonov, G. V. “Nauka’’:

i - Moscow, USSR. The cvapn. of Ta purified by the zone melting e

! method and contg. the 1%2Ta isotope was ‘measured at 107#-1077

I'.torr by the Langmuir and Knudsen methods. The vapor pres- ____ 1
[ sure p of Ta follows the equation log prorr = 10.261 — 41,042/T.

plgees L o[ Heats/of sublimation of Ta are’'tabulated. O. Elsner
E
|
|

|




" 1046856 Modified pulSe technique for the measurement of 3
{ specific heats. _ Blough, Ronald E. (Ames Lab., Ames, Iowa).
! ‘ oL U.S. At. EnergyComiiT909,; IS-T-316, 63 pp. (Eng). Avail.
! ‘Dep.; CFSTI. From Nucl. Sci. Abstr. 1969, 23(22), 46042.
A modified pulse technique for the measurement of sp. heats ‘
—  is described. The technique involves heating a rod SpecTTer——
-~ fo a SteIdy state temp. by passing an a.c. current through it.! !
. The current is cut off and the resulting cooling curve monitored ——
by .an ir microscope. The steady state power, I’R, supplied to ‘
!the specimen and the initial rate of temp. change, (d T/dt)¢ - o, as- :
ithe specimen cools from the steady. state temp. are measured. |
“The heat capacity is caled. from the relation C, = I*R/M(d T/ e
‘dt)i=0, where N is the mass of the midsection of the specimen,
i ‘across which -the power dissipated is I?R. . The uncertainty.
"""" ————based on the app. and method employed is 4.0-5.0%. How-,
’ ‘ever, exptl. results on Ta and i exhibited a" larger error with:
«-~- :the Cp values, 10. 707, lower than the literature values. A!
. study of possible sources for systematic error revealed that the;
- -emee————_ measured I*R power values were approx. 4.0-6.0% low because;
iof an error in the measured current. With improved instru-;
mentation, the systematic errors can be eliminated. TCNG ‘'
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ANy ¢
- }Filiﬁpffv’,‘l‘)'.‘l’Z‘(USSR)‘. “Vesin. Mosk. Usivowy Fiz., Asiron. 1970,

T35T0r=5 hermal properties of tantalum at high temperatures. '
Arutyunov, A. V.; Makarenko, I. N ._;ﬂ’[‘rukhmmva, L. N.

11(3)7340=3 {Riss). The sp. elec. resistance (p) the emissivity, !

sp. heat (Cp) and the thermal cond. (\) of Ta were detd. at 1100-:

;." 910 R~ usig cast cylinders, diam. 7.3 and length 66, and !
compressed powders, diam. 11.96 and length 98 mm. C, of both .
speciniens was expressed by a single linear function of Co(T)e ™
JIncreasing T increased A slightly. - These and previo
[Filippov, et al. (1968)] justified ihe conclusion that the role of ;
the lattice in heat cond. decreases as

the at. no. of group V.
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V- 63027 pc

\U8733' Measurement of heat capacity of tantalum in tne ™
range 1900-3000°K by a pulse heating method. Cezairliﬁan,

A.; McClure, J. L.; Morse, M. S.; Beckett, C. W. (Natl. Bur.
tand., Washington, D.C.).” Proc. Symp. rmophys. Prop.,
5th 1970, 385-90 (Eng). Edited by Bonilla, C. F. ASME: -

New York, N.Y. A technique is described for the high-speed
(msec resolution) measurement of the heat capacity of elec. —
conductors at high temps. (>1900°K). The heat capacity of
Ta is reported at 100° intervals, 1900-3000°K: it rises from _
30.66 t039.55 J /mole-degree (£2-3%,). The samples were heated :
from ambient temp. to near the m.p. in #£1 sec. The temp. !
measurements were made with a high-speed photoelec. pyrom-
eter. The voltage, current, and temp. were recorded with a .
_timezesolution of 0.4 msec.  The app. is described.

e SNy -
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i 91069n Polymorphism in vacuum condensates of tantalum.

e - ' ___Belevskii, V. P.; Belous, M. V.; Permyakov, V. G.; Yashnik,

i V. M. (Kiev. Politekh. Inst., Kiev,"USSR): ~FizT Melal. Metal-—
©_loved. 1971, 32(6), 1297-9 (Russ). Thin Ta films (200-2000 A)

! were prepd. by cathode sputtering in an Ar atm. contg. small” "

____;‘ ¢ amts. of N, and their structure studied by x-ray anal. When

JU‘/ —~examg. the structure of a-Ta films, only the diffraction lines

corresponding to a bec. lattice were detected (a 3.42 A). The

—B-modification is characterized by a relatively high elec. resis-

tance (p = 180-220 pohm cm) and neg. coeff. of p. The cryst.

1 —lattice of this phase differs both from that of the a-phase (bcc.)

and the y-phase (fcc. and ¢ = 4.48 A). The obtained diffraction

_——pattern is close to that of tetragonal structures of the 8-Sn type - —

(@ = 5.3 Aand ¢/a = 0.5). Nevertheless, the angular distribu-

TPy R —tj_ogroj_r_eﬂectioqg__cgr_rsgponding_tg the interplanar distance is not

L
a7y )

1




in perfect agreement with such a crystallog. system. If it is
assumed that the found diffraction pattern represents a super-
position of reflections belonging to the a- and g-phases, then the
B-phase structure would be closer to a cubic structure of the FeSi
type witha = 5.88 A. The B-phase was found only at very low
degrees of contamination (p < 10~® mm Hg), but the addn. of
small amts. of N had no effect. Upon heating under vacuum at
700-750°, the B — « transition took place, which was accom-
panied by a drop in the elec. resistance and the appearance of
metal-type cond, _D._Tovanovic_ °
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t) 6 E1324. BblcoKocKopocTHble (3a JOJH CEKYHIbl) H3Me-

peHHsl TENJA0EMKOCTH, 3JEKTPHYCCKOTO CONPOTHBJCHHA H H3-
JyuaTeNbHBIX XAPAKTCPHCTHK TauTajla B 06MacTH Temnepa-
Typ 1900—3200°K. Cezairfiyan A, McClure J. L,
Beckett C. W. High-speed ‘(subsecond) measurement

. of heat capacity, electrical resistivity, and thermal radia- |
tion properties of tantalum ‘in the range 1900 to 3200°K. :

«J. Res. Nat. Bur. Stand.», 1971, A75, Ne 1, 1—I13 (aura.)
Onucan 3KCMEpHMEHT, OCHOBAHHBI Ha HMOYJLCHOM Ha-

rpese. JLIst perucTpaming M3MeHCHIT T-PLl HCMOJNBL30BAH BbI-
COKOCKOPOCTHOIT (poTO3JIeKTpHY. mirpoMerp.  IMorpemnocts

onpenescHis TENJOEMKOCTH cocrapasia 2—3%, anekrpo-
nposoauoctit 0,5%, HuTerp. creneni uepHotsl ~3%, crek-
Tpaabuoii ~2%. PeayabraTsl pJs1 yA. 3JeKTPHY. COMPOTIB-
acnust onucwiBalorest ¢-soit p=3,671+4,292-10-2 T—2,677.

-10-6T2(10-8cM-n1), TemtoeMkoct  €p=—6,54944,583. .
.10-2 T—-2,013-20-5 T2-}+3,325-10~° T mk/Moab-rpan. Ana-
JH3 JaHHBIX IO TENJOCMKOCTI ﬂpllBOllHT K BblBOIly, ‘lTO.

HeJHHCHHBIT TMOABEeM TEMJOeMKOCTH MpH BBICOKHX T-pax e
MoxkeT ObiThb OODBSICHCH POJBIO  BAaKAHCIOHHOrO  BKJajga.
Bri6n. 28. . e T T T
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91949h High-speed " (subsecond) measurement of heat
capacity, electrical resistivity, and thermal radiation properties of
tantalum in the range 1900 to 3200°K. _Cezairliyan, Ared; Mc-

P

Clure, J. L.; Beckett, Charles W. (Inst. Mater. Res., Natl.’
.'Bur. Stand., Washington, D.C.). J. Res. Nat. Bur. Stand.,,

— |Sect. A 1971, 75(1), 1-13 (Eng). Mcnsurenledet;U(.)l_fmiLCTa’t_ngT:M’
o0 lity, elec. resistivity, hemispherical total an al” spectra
7 *— Gmittances of Ta >1900°K by a pulse heating technique are de-———
( ) Iscribed. Duratiolr of an individual expt., in which the specimer(
5 iis heated from room temp. to near its m.p., is <1 sec. Temp)

‘measurements are made with a photoelec. pyrometer. Exptl.i
- = \quantities are recorded with a dig§t31 data acquisition system..
ITime resoln. of the entire system is 0.4 msec. Results on the,
labove properties of Ta at 1900-3200°K are reported and are
|compared with those in the literature. Estd. inaccuracy’ of:
measured properties in the above temp. range is 2-3%, for heat.
capacity, 0.5% for elec. resistivity, 3% for hemispherical total;
. lemittance, and 2% for normal spectral emittance.  RCZM

7 777




: ! " ' :
S Ql4i6§$ Curve of tantalum melfing to 60 kilobars. Fatceva,
Vereshchagin, L. I, (Inst. Fiz. Vys. Davlenii, ’Moscow,
=g — = SSR; Dokl. Akad. Nauk SSSR 1971, 191(5), 1060-1 [Tech —— -

'T’m) ! Phys] (Russ).. The fusion curve of Ta was studied in the app.

|2 ] __:<described earlier (F. and V., 1970). The pressure dependence [~ T
' for the melting temp. is glvcn by Ty = 3249 + 5.3 X 1073P |

- where P is the pressure in bars. ™ - ot S
S ‘= : S, e

A, #f./_y 7

- o annt e —— —————— 2 —— o e ——




= S A 7 E1252. - HFcC/ien0BAHHE TENNOBLIX CBONCTB TBEPABIX Me-
TaJJIOB TNpH BBICOKHX TeMMeparypax. _d?,,lul;.LLﬂ.U.,OJL-H.;Q—U:!r——
e T.pyxangpaJl. H, Makapenxo U. H. B 6. «TemnJo-
¢u3. cooiictBa TBepA. BewecTs». MT «Hayka», 1971, 46—491
e e i DKCrepHMEeHTaJbHO MH3YYeHLl OCHOBibIE 3aKOHOMEPHOCTH

"iMOBENeHHS TeMIOBbIX CBOIICTB TYrOMJIABKHX METAJJIOB MPH(
mSEERE—— lr-pax 1000 — 3000° K. Hcno.ib30BaHb! METObl OAHOBpEMEH-|

—

‘ !HOK‘O H3MepeHHa BCeit COBOKynHOCTH OCHOBHBIX Tennonmxi
= IXapaKTepHCTHK: TeMnJONpoBOLHOCTH, 'remneparyponponom{oj-i"—

CTH H TeInJIOEMKOCTH, a TaKxKe SJIEKTPOH[JOBOJIHOCTH H H3JaY=|
yaTeJbHbIX  XapakTepuCTHK. IIpuBefeHbl pesy/bTaThl Hame-

i peHHsT MepeuHCIeHHBIX csoiicts_Ta u TenonpoBOAHOCTH Iri
P \u_Rh. Bu6n. 11. eyl T ~__Asropedepar

-,
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Hoploe &G, Ho’f&/ﬁf/ Woustey V6, {f
' Chem. Revr, 49112, 17, 1937 (uent,
- * Vi 5760
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381678 ™ Vibrational spectrum and’ specific heat of tantalum.:
. Pal; fya (Phys. Dep., Allahabad Univ., Allahabad, India).: .
“"T"Can~J. Phys. 1971, 49(21), 2727-30 (Eng) The vnbratlonal
spectrum and sp. hcnt of Ta are calcd. on the basis of the lattice
dynamical model of P..K. Sharma and S. K. Joshi (1964).—— ——
The caled. sp. heat and the corresponding equiv. Debye temp.!
show fair agreement, with the exptl. data of V. K. Clusius and
C. G_._Losa.(l955)




< ¥ v
SB‘OMQ {)c\ (G\, WQ 1 9%

Vllb.'jo

Qe 0,1 Sewvinl B.S, Muwf

i C, \X(J\W'UQ/O(/S(»{ ‘,“\ QA ?(; 2{) i\\‘_,bz ./\\

¥ \{&Qdﬁ‘w@uo‘ @‘\&J\rm GWJ/\ v‘ g\b" \?Jbbio
) \

Z,CJL)JJ)U)); Qe S{)J«O %[Jcmu \LD’( \.,0/‘9
E (O ( Ch Ct !-/" (o‘ oo

D,




&egaﬂéw Vg Ta, T
%“‘sz) c, 7 A ) X&

man B-D. &/WW// MA@:%V
//Z%o I, 3 S. S’cﬂw&mm:@
w cu&y ,QD

N %M%WM et

3
s
§ Wm%qu%m

| /ey WWW) /VV 4’-/.4,2.76



_7- | : . m
1% ) 159727h  Electrophysical properties and phase composition of
tantalum thin films prepared by cathodic sputtering. Belevskii,
__V. P.; Belous, M. V.; Permyakov, V. G.; Yashnik, V. M.
(Kicv. Politekh. Inst. 1m. Lenina, Kiev, USSKR). Fiz. Alelal.
Metalloved. 1972, 33(3), 564-70 (Russ). Films of Ta were ob-
tained by cathodic sputtering in Ar on pyrocerImmt s I-99-1 by
the method described previously (B.; Atamanenko, 1969).
The films consist of either a- or 8-Ta or of mixts. of both. The
B-Ta is a new metastable modification existing as a thin f}lm on
___t,l___—- the initial substrate. The sp. resistance, p, of a 200-A-thick
film is 160-190 2-cm, whereas p of an «-Ta film is only a little
higher than p, of the bulk metal. In cyclic heating of a film
2000 A thick, the 8_— o transition occurs at 700-50°, p drops
sharply, and dp/d T changes signs, but p of a-phase remains con-
siderably higher than p,. Interaction with residual gases lowers
the 8 — « transition temp. to 600-50°.

—— e
o e ey

| | T




Tal Jgdué&ff/zéyz/a’_“/yz?

Bl BN




7k

e

[An-t2g¢), eo0~ POF

Lredhiofbroce Dl aitned 75

A

[ /17, onip. 3%

®

|




1§72
JF | tumans
e ;i " &;@ ee L€ ’%—EW/@{&
ectip seeteccen” T ~,"_ ;
oy =g 4, é% , 1578,
313
245 Tx. & Talr€, W) cuia



CANT5I0 015 @ B

V. I.; Pervakov, V..A.; Khotkevich, V. I. (Kh»-’%. Univ.,

o WA

102752z Specific heat capacity of the tantalum-tungsten alloy .
TV-10 at low temperatures. Krylovskii, V. S.;' Ovcharenko,

Kharkov, USSR). Metallofizika 1972, No. 42, 856 (Russ). .
The specific heat capacities (C,) are given for Ta and the Ta-W

-alloy TV-10 at 10-300°K. The curves of C, vs. temp. have the

same shape only the values of C, for the alloy are slightly lower
than those for Ta. The greatest difference (~8%) in C, is at
50-60°K. At 300°K, the difference is 0.6%. On dissoln. o

‘Win Ta the intraat. bond strength apparently increases. .. -—

»
-

& Ta -W (cmd“@)
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Buicoxonpounsie upeTHEE CILIABH Y NPOH3BOACTBO OTJIH-
BOK H3 HHX : Marepnanel cemunapa. — M. : B. H., 1978. —
159 c., ua.; 19 cm.

B nansar.: O-8o «3nanue>» PCOCP, Mock. A0M Hayu.-TexH. npona-

ranas uM. d. 3. Jl3ep:xuHCKOrO.
~ BuOaHOrp. B KOHLE NOKJ.

-

55 k. 685 3K3.

I. MockoBcKHit 10M Hayu.-TexH. nponaranan uxi. @. . daepxuHCKOrO.
— — 1. Upernne cnnabm — JIuTeRnne csoificta — CGophHxi. 2.
lIBernoe antre: — CEapHurd.

621.74.011:669.2/.8.018.25 (003;
Ne38640 27.4.2 i ,

34 Ne809 [78-82326] nm on -
Be.kn.nan. 01.11.78 B932 '
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%/ #/ BEIT08. Mamepemns —TenagemkgcTy W MATHIHTHBIX
CBOIICTB ' CBEPXMPOBOASILHX = CIJIABOB ’a—Nh.' Rol--
‘lins R. W, Clune LaveTn C. Speciflc-heat and mag-

@, 1973. 13

netic measurements in superconducting Ta—Nb = alloys.

«Phys. Rev. B: Solid State», 1972, 6, Ne 7, 2609—7-2617'

(anra.)

Hamepena TtemnoemkocTs Ta n cnianon  Tag,essNbo,os7, -

Tao,ssNbo,14, Tao,s0sNbosos 1 Ta0,usNboss B obmacti T-p -
1,6—7°K B HOpMaibHOM H CBEpPXNPOBOASIIEM COCTOSHIIL -

Us "lI3!\XCpCHHl'l TENJ0eMKOCTH B HOPDM. COCTOAHHI HILKe

JHChL IS BHIYNC/EHNS MapaMeTpa 3JeKTPoH-(oHOHHO
CBA3I A I HenepeHopMIPOBAHIOIT 3JCKTPOHHOIN MJIOTHOCTI

i .

© 4,2°K onpegesnensl Ko3¢. 31eKTPOHHOIl TeMI0eMKOCTIl Yy
I neGaesckast T-pa Op, yotoprie pmecte ¢ T HCMOAb3OBA-

coctosuuit Nys_(0). T onpefensiachb_Kak_To H3MeHEHHIO



\ 5
BOCIIPHHMYHBOCTH, TaK I 1O CKauky TemtoemkocTi. C*
yseanyenreM Kouu-mit Nb A 1 Ny, (0) Bospacraior, npi-
ueM H3MeHenie A KauecTBCHIO COTVIAcyeTest -~ ¢ Teopueil.:
HurerpipopaniieM pasHocTi TEMIOEMKOCTell B HOPMAbHOM
1t coepxnposossinem cocrosnnn AC(T) onperesenst 3ua- |
Yellls, TepMOANIAMIY. KPHTHY, Marh. noast He(T), kotopwic
COrMIacyIoTCs € MOJYHelULIMIL H3 H3Mepelnil Mari. MOMeHTa
na Ttex e ooOpasuax. 3navennst Hc(T), naiigennsle u3
I3Mepennil TemJIoeMKOCTH, HCNOJAb30BaMiCh IS omnpejese-
HIST OTKJIOHCHIIS Hc(T)/Hc (0) ‘ot 1—(T/T.)2 C ypeae-
HHEeM A BO3pacTaloT TAaKie BEJIYIHLI, XapaKTepHayloulie
€V, tuVI0 CPe3b, KaK OTKJONeHIe Hc(T) oT Knanpanmuoro -

--aaoia._AG/yTe, 2A(0)/kTe _ i _He2(0) AT A."A. Tenzos

/ . .
/ ‘ N



"P 4\,02065922 Specific heat and magnetic measurements in super- } /9 g
a cofiducting tantalum-niobium alloys. Rollins, R. W.; Clune, i
~Yavern C. (Dep. Phys., Ohio Univ., Athens, Ohio). Phys. Rev. !

' B 1972, 6(7), 2609-17 (Eng). The sp. heats of Ta and the Ta- |

; Nb alloys Ta,. M Tao.38 a9.y .05, and Tag.e- ¢

© Nbg.;s were measured at 1. K in both normal and supercon- |

; ducting states. The electronic sp.-heat coeff., v, and the Debye !

*wm&%ﬁvere obtained from normal-state measurements

1 4.2°K. e electron-phonon coupling factor, A, and the bare-

§ band-structure d. of states at the Fermi surface, Ny;(0), caled.

! from these results by using McMillan’s theory, show a smooth

C?’ T ! increase with increasing Nb concn. The values of A are also
2D i compared with the predictions of Hopfield's theory. The thermo-

i dynamic crit. field H.(T) for these intermediate coupling alloys

: was detd. by integrating the difference between the normal and

{ superconducting sp. heat, AC(T). A comparison with inde-

; pendent values of H.(T) obtained from magnetization measure-

i ments carried out on the same samples shows agreement at low

{ temps. and suggests the magnetic measurements tend to em- !

: phasize sample inhomogeneities, particularly near T.. Finally, ! .

{ X is compared with other indicators of strong coupling in super-

. conductors, such as the deviation of H(T) from I? behavior, [TA x,Ve

i AC/vyT., 2A(0)/kpTe, and H2(0)/v T detd. for these alloys from | J

(“ '9. {9}2.,‘1—%«2 :ép‘::h;a;_ x;ezsurement e @ 8
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}5 e 22 B350.  Pentrenorpacuucckoe _HcCaenoBanie P-'rau-
Tajsa. Burbank R. D. An X-ray study of B-tamtalum.
<J_ Appl. Crystallogr.»," 1973, 6, Ne 3, 217—224 (amra.) -

) Peutrenorpaguueckoe mceaenobamne (MeToas! nopowka «
C_npuroropsienyeM o6pasuos mo. Metoauxe [ammoadu,
ofccneynBalowell MoAHYIo pa3opHEHTALHIo, M npeueccHH, |

)‘Uﬁp‘kl‘-ls&ip A Cu) rouxux Ilx B-Ta _ (Toawunolt <7,5 M) NO3BOMLIO :

,—,, YCTQHOBHTb, YTO CTPYKTypa XapaKTepPH3YyeTcsi TCKCaroH. .

)\,?,W‘/Wno,mpemerxoﬁ ¢ mapametpavm: a 2,831, ¢ 5,337A, ‘§. rp.

P63/m; wucrimnas  sneMentapuas  siueiika COJIePKHT
144 noamsueiixi nomoGuoro Thma m oGaajaer 3HaucHieM
napaverpa a 34A. Artomn B crpyktype B (MHK, R=
=0,163) pacnosaraiorcs cnosMu; Ha Kaaylo NoABLSUENIKY
TIPHXOANTCST MO ACa -C/1OST [Pa3JHYHOro THNA: B OTHOM H3
X atombl Ta mveloT B OmikaiiieM OKpyKeHmn 6 aro- |

A 7973 2L ®



. 8 .

MOB 3TOro Ke ‘cnosi Ha paccrosimm ~2,83A, " a” B Apy-
roM — 6 aToMOB — MO TPH H3 BBINC I HIKC JeKalero
cnost ma paccrosini 2,80—3,49A. Tla f mMeloT sIpKO BbI-

. PaXeHHYIO JOMeHIYIO CTPYKTYPY; JOMeHul HMeioT GopMy.

' Tekcarok. mpmayM ¢ amaM. 250A n suicotoit 1000A. Ha'
| rpamimax MeXXy AOMeHaMl, pacrnoJaraioutiMucs CJI0SIMH, |
| ApaJIC/ABHBIMK  TIOCKOCTH, :  HAXOAATC aTOMI npH-
"aeceit (Ar mam Hs, Menee Bepostio Nz man 02).. Bon-
poc O TOM, SBASETCA JH f MCTHHHON TOMIMOPDH. MOI-
‘%:bux_auueﬁ Ta, nan dasoii, coxepKauieit cTabuansupyoutie
"TIPHMeECHBIE aTOMbl, OCTAeTCS OTKPLITBIM. C. B. CoGoaesa i
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{ 1973, 30, ¥ 13, 579581 (aHra.)
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R ¥} 23B510. Kpucraaamueckas cr KTypa B-Taurag: Mo-i \3
‘g - :(L seley P. T, Seabrook C.ﬁﬁé“{-rystal structure of
¥ B-tantalum. «Acta crystallogr.», 1973, B29, Ne 5, 1170—
1171 (anra.) 2 S
Penrtrenorpadiueckoe Heeaenonanne | (MeTox  moporuxa, -
ACu) momubuKauun B-Ta; noayuennoit _3nbrc'rpooca;K11eHHe.\g
U3’ pacniasa ¢Topuna mpn T-pe 8C0°, moxaszano, uto oua
nsoctTpyktypuna B-U u oGaamaer napamMerpaMi TeTparom. -
- -pewerxi: a 10,194, ¢ 5315A (k-puie CYIIECTBEHIO OTAHYA-
AUAEAA ., 10TCS OT onpefesieHnbix pamee . - snexTpoHorpaduyecks)
l\/{.ulbm p(usm) 16,1, p(puiu.) 16,33, Z=3, Ilpu narpesannn B-Ta
&M‘;ﬁ,dq—, - B Bakyyme 1o T-pot 1000° ¢ mocnen. 3akadkoii o ko,
(‘{M T-pul NPOHCXOMNT ero neoGpaTHMoe npespauicHie B KyGOHu.
Ta. Xuy. ncenenopausne na UHCTOTY 0Genx MoxuduKaisi
Ta wne nospommio - BLIABHTB, CTaGHIH3HPYIOUICTO “BANS Mg
OTACILHLIX 3JEMCHTOB Ha YCTONYHBOCTD' .- IMonueprusaer-
ca,-uto ccan f-Ta- neiicTBHTEAbIO ABASCTCT TCPMOAHHAMH-
UCCKH YCTOIMUHBOI HPH OGLIYIBIX yeaonyax dasoii, To 310 |

2 1973w A3



)

, BecbMa uconuuuﬁ"éyﬂai‘t’cpe,u;u MCPEXOANLIX METAJIOB, .

horzm CTPYKTYpa ue XapaKTepH3yercst mjioThefilleii rek-
-/caron HIIH Ky6nq maKoBKoil aToMoB. IlpuBexensr 3nave-
"uust sin®0,L u HugCKCH hkl PCHTIEHOrPAMMBl  MOPOLIKA
" B-Ta. ) ) C. B. CoGoancsa







- 1673
Te.

- -————. .

llerisalo,iles- PaaL.karl,'l‘.
Twa'\, uatcr.Res.Bull. 19?5 8(2),105-20(). \




77 V4244

Rk B ée’/eu/a/w a cornsistent e of
ﬂwmo@/_@auc VIR bles dorw
wal :Sccﬁx/acaﬂ,&cc&‘o’bs /
Bostock ‘f

[7%,4‘ Phup- Stalur Solicle B 7974 42/3)

_ .573 8y /cb//aq) : '
COL7080 w24 7




Ta W/a/n a.a. a7

778k detosface fof| ppect, 7945

i IR Fih Therme > jetiss, Covef,
/ 79#3)" Aordlon. 7974, ozojy—/_}jagf

%, z7
@

Seer , N/



Ta/ L’Q?:’/:’/té( V144 /,</: 7,,/’—5 / '\J/g}ﬂ[‘/

(‘224&&47«4 Wa y
[/é(, s, ‘(1447,47-») =
CoreefE=
() Favadoy Fppotivm 3
w1, 74 - 68
/954/ g€ ( 2»570’2/“”’”—5’// 27 (&I//;// i a

. : 2
/g/ 7(—%&/7/&? g./‘M;Z/-DW [Z;’/;/: %f—’() A

gz doy .



{* *7?({/_: gy il Ebe 3 / 7 ,14/
| : Tgbs. (575
| - Hoc / f/ /
7,
Y, // L0 % //:7{’ D,Zécﬂfm/ o /ﬂ/ﬂ// LL/Q/-P ~
C wa’cw’ﬁﬁ/ﬂ e ¢ Lo
: = ”/{/ {Z‘-— %5 ()7%(/ gé[/e / Z{
'73;"'('":—/7‘“/" / ‘177[/ — f 92/ - &Zj’ /&/ /j/ /

0/73 A/3 — /p(«a(/
_ L Ceer, M */ /




ol Pe—Z237="X 797
___IC_LM__D 7B914.  TennoeMKocTb TauTang, u nom," ahxxxlrzxpup.ll'lil?;__

cokix Temnepatypax. Kopenkos 10. 1L, M -
€ICMAGHU3. ~ BHICOKHX; "Temmepatyp», ‘1974, 12, N 5,

. - . e 1123—1125 ] .
W C mncriosb3oBamieM JIHT. 3KCOEPHM. JAHHBIX MO TellI0eM-
-=-- - - Koctam Ta i W 1 pacyeTHOil T-PHOIl 3aBHCHMOCTH HX- -
. SJIEKTPOHNLIX TeIVIOCMKOCTEll  TNPOM3BeJeHO . Pa3fe/cHH?
-- “=- .- --| BKIQJa BaKaHCHil I aHTapMONH3Ma NO H3BECTHON 3aBHCH-
MOCTIL OT T-Pbl BAKaHCHONHOTO BKAafa. Has aToro ompe-
| Rl@ASIACH  BEJHUMHA  AC=Cp—(Cp—Cy)—Ce—Cp=Cpax. 4 ————
( = i “+Canr, Tl Cp — TCINIOGMKOCTb MPH NOCTOSIHIOM AaBa, (7>

——— >0p), cp onpeneasiercst 3akonom . Tiononra s It (cp=3R) -——
C ManBIMI NOMpaBKaMu 1O  OGPATHBIM  CTENEHAM  T-pHI, )
Canr. —iBKJIAJl aHTapMOHIBM2, ,Cpax. — BKJAZ. BaKaHCHIL.
; Beanuinot Ac o6paGatmBagich no MHK  nas nomunoma' < ’

Ac=a(T/Tux.) +b(T/Tan)?+c(T/Tua)® + (E2A/RT?)exp- =%—

i (—E/RT) c ncnonb3opalieM JNT. 3HAUCHN{ SHepruit oCpa-
I=3onmum pakaHcuit E u T-p - maasaennss Tp,.  3uauenns
K03}. a, b, C n A coctapuin coots.: W 0,8, 0,32, 0 i 400,
Ta —3,5, —2,8, 5,4 u 250. B Tnxa. KOHU-HM Bakaucuit 8 W .° . ..

i1 Tai papunt coots.. 2,1 u 0,9%. OG6cyxnaercst “rounocts

,7] /f]éf/“?.%.noonaznenumx pacyeros. oo Ao Tysern .
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* temperatures.

©1123-5 (Russ).

. 1t the m.p. of the metals. -

| Bp-dasg- Xl

48312y Heat capacity of tantalum and tungsten at high |
' Korenkov, Yu. P;; Mints, R. G. (Inst. Vys, = ===
.Temp., - Moscow, USSR). Teplofiz. Vys. Temp. 1974, 12(5),

Vacancy and anharmonic contributions to heat - -~ - — .
capacity (c) of Ta and W were detd. using published exptl. data -

. tacof Ta [7440-25-7] and W [7440-33-7] and the temp.__

dependence of the vacancies in W and Ta are 2..1 and 0.9 resp.
L. A. Pavlatova _
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Noe 3. "‘I‘an’calum. pnysico-cnomical proper—
ties of 1its compou.nds and - alloys" Bde .
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Mo vyo -~ 3 R -3
3 U446,  SIpkocTHas Temmeparypa  TaHTaja B TOUKE:
nnapaenusi. Cezairliyan Ared——mcClure
John L. Coslovi Lorenzo, "‘Righini Fran-
cesco, Rosso Alfonso. Radiance temperature. of
tantalum at its melting point. «High Temp.-High  Pressu-

res», 1976, 8, Ne 1, 103—111 (anra.) ’
C nomoupio GLICTPOACIHICTBYIOLICFO  ONTHY. mMipoMeTpa’
-~ iM3aMmepena sipkoctHas T-pa ofpasuoB Ta, GeicTpo Harpenac-
/;;7 MBIX TPOXOASLHM uepe3 HuX TokoM. O6pasubl npeacrasis-
a1 coboit mosocku ot 5cM, wnpunoit 0,5 eM 1 Tomuy-
Hoit 0,25 mm. Mamepenusi npopefeHs! Aast AJHH Boan 653

1 995 M B arMocdepe aproia, CKOPOCTH HarpeBa JexkKaui

g B nutepsanc 700—4800 rpan/cexk. M3yueno 29 ‘o6pasuos.
[nst sipkocTHoli T-pbl B TOYKE NJaBJjclisl nosayycHo 2846° K
s 653 um n 2620°K ans 995 nm. Bocnponssoaumocts
pe3yabTaToB MpH ABYX AJHNIAX  BOJI XapaKTCpH3yeTcs
peanunnamu- 1 yn 0,4°K, cymmapias morpewiHocTh He npe-
poimaer 8° K. :
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s N » e N ”/'
Hel {v_/i—'/‘f"z;/,/uéf}? . 4’&',,,%{4;72,;{,;/ 7’ %’6’
4 ° 1)
4 M196. H3mepenue TemnepaTypbl TaHTana o TBEPAC:
W JKWIKOM COCTOSIHMsX npu ObICTPOM HArpeBaHui ek
. Tpuyeckum ToKoMm, JleGenen C. B, Moxapos I'. L.
~ «Tena0di3. BHICOKIX TEMICPATypP», 1976, 14, Ne 6,
1266—1269 . ;
_~ MeTo10M ‘GLICTPOrO HATPCBalilis /CKTPIUL. TOKOM 60Jb-
/ o maoTHOCTH j=5-1010 afu? nccaelopana TCMICPATYD-
1as 3aBHCIMOCTb_3:JICKTPI. COMPOTHB/CHHA R(T) raiitana
B TBEpAOM H IKILIKOM COCTOSHIIAX D iteppadc T-p 2200—
49200° K. Mawmepeiiie T-pbl TPOBICHO C IICNOALIOBAIICH
Mozeat a6CoMOTHO YepHoro Teaa. VYcTanosaeno, uTo IpH
TakoM IarpeBanuil 3aBHCIMOCTD R(T) B TBEP1OM COCTO-
QU e OTIYaeTes  OT. .paBioBecHoil. . _ . _ Peaiove.
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Ta

) 85: 149881a Apparatus for measuring the heat capacity
and electric resistance of substances in the tempecrature
interval 300-2000K. Novikov, I I; Roshchunin V. V.
Semashko, N. A. (Inst. Metall. im. Baikova, Moscov:. USSR),
Zavod. Lab. 1976, 42(2), 187-9 (Russ). Adiabatic calorimeter

for detg. heat capacity of metallic materiais 10 the torm of thin
conductors is described. The app. works on the basis of stepped
é' adiabatic heating with the temp. jump not exceeding 2-3°C.
The app. was tested with Ta filament between 300 and 1500°K
/D and t& error of the detn. did not exceed 0.5-1.0% within the
whole temp. interval. » H. LandspersKy _

2.8, 1576 65 /20
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7 M 797

' @ 10 E527. "3uranenus tantajia o ‘oGaacty Temneparyp !
or 2400°K  no Temnéparyper maasaemus, Bepe- !
3un B. §l, YexoBcexkoii B. SI.  «Mss. AH CCCP.
Meranant», 1977, Ne 3, 63—65 : r

MeTo10M CcMeweST ¢ HCnoaAb30BAlIIeM JICBHTAUHONHOro
llarpesa 1 MacCcHBHOTO MEANOro KasopiMerpa H3MepeHa
sutanbnust Ta B nurepsane 1-p 2400° K—Tya. dKcnepar.

// - 3HAUCHHS . ANNPOKCHMHPOBANLL  MOJHHOMOM  4-ff cTenen, |
A O6mas morpeuniocTb ganHbly cocrapasier 0,8+1,09% npax
nnreppana 2400°K — T'p,. Astopedepar

¢ —_— b b %
Slpp 1< - //1? =

e L9 1 fo



70 Y9 385

_is given, oSS N

A2 /f}szi;i/,/é‘ O

777

- 87: 45053g Enthalpy of tantalum in the range from 2400°K

to the melting point. Berezin, B. Ya. Chekhovskoi

/ /; 7‘ B e CUSSR), [zv. Akad. Nauk SSSI Met, 1977,
/ Vg (Russ). The enthalpy AH of Ta at 2400-324¢ K (m.p.

is tabulated and an equation for calcg. temp. dependence of AH
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" 86: 162071b Heat capacity of iantalum during rapid pulsed

)

CpIITT 26 g

model. S e

heating by a high-density electric current. Lebedev, S. V.;-
Mozharov, G. 1. (Inst. Vys. Temp., Moscow, USSR). Teplofiz. :
Vys. Temp, 1977, 15(1), 53-7 (Russ). The heat, capacity, Cp, of
Ta in solid and liq. state was detd. at 2300-4200 K by high-d.
pulsed elec. heating with a temp. increase rate of 10%-109 K/s.
Under such heating conditions, the Cp values at 0.9 T, where
Tw is m.p. (3258 K), agree with cquil. data (A. Cezairliyan, et al.,
1971). Near Tm, the Cp values of solid Ta exceed appreciably the
equil. ones. The temps. were detd. by the abs. black- body
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AQ,)?/} Iececre. 66,05 J

7 H202. Tenaogu3iueckue CBOMCTBA JKHAKHX TaHTana
w moauGaena. Shaner John W, Gathers G Ro-
gTr, Minichino Camille. Thermophysical properti-
cs of liquid tantalum and molybdenum. ~<«High Temp.-
'High Pressures», 1977, 9, Ne 3, 331—343 (aura.)

[lccaenopait dMOyALCHLIL HATPeB TPOBOJOWHBIX ©0Gpa3-
wos (amametp 1 MM, amma 25 MM) B aTMochepe HHCPTIIO-
ro rasa. Mcrnoap3opatbl aMIyJbCHl AHTenbHOCTBIO OT 10
no 100 MKCeK € CHJIOI TOKa 30 xa, ¢ XKpYTH3HOIl TIepeAHCro

"1 3ajuero (poHTA, COOTBETCTBYOUlel 5 MKCCK. Duraapnus .

jlarpeaa ONMPCAEIsIachk € MOTPCLIIOCTLIO 3%. Hamenenue
o6beMa PENICTPHPOBAIOCh € TOMOLLBIO J1a3GPHOIl CHCTEMDL
¢ norpeisocTbio 2%. Jlast periicTpauiul T-phl TCMONB30BAH’
TpeXKANALIbIfL ONTIY. NIPOMETP, MOTPEUINOCTh Onpeaede-
uns T-put cocrapasia 3—4%. Ilpusenenst  pesyabTaThl
. ompeesienst YA. o0beMa, SUTANBMHH H Y. 3JICKTPOCONpO-
- qusacuust Ta ot 2200 10 7400° K, anst Mo m3yucH sinTep-
pan T-p ot 1928 xo 4450° K. Jlanst TeMJI0eMKOCTIL Ta 1t Mo

B sugxoi ¢ase moayueno 8,3 R # 8,5 R coorsercraemio.
Bt

“Buoa. 28.
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Cxopoboraropa, Enesa CapeabenHa u ap.

Yue6GHoe nocobue no Kypcy «BbiuncauTesbHas TeXHHKa
B HayullblX ¥ HHXXEHEpHbIX pacuerax». Anroputmbl Ha Dop-
tpane [-E. C. CkopoGoratoa, T. B. Cyrsruna, B. C.
dununa; Peaakrop'B. A. JlarynoBa. — M. : M3H, 1979.
— 80 c., rpad.; 21'em. ¢

B nanxaar.:. MocK. snepr. HH-T. } :

15 k. 1.500 3ka.

I. Cytaruna, Tatbsina Bacuavesna. 1I. ®uauna, Bepa Cepreesna. —
— 1. AaroputMst. 2. ®oprpan.” ’ » .
‘ 681.3.06(075.8)
Ne43807 24.5
27 Ne726 [79-86903] n on

Be.ki.nan. 18.12.79 C445 ’ . . @
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Ta
¥/93: 1£1698r Superconductive transition point of tantaluin
and niobium as a reference temperature.,  Inaba, Akira
g (Natl. Res. Lab. Metrol,, Ibaraki, Japan 303). Jpn. J. Appl.
Plhvs, 1980, 19(8), 1653-9 (o). The applicability of the
superconductive transition point of v and Nb for use as a temp,
ref. point was examd.  An unusual impurity effect. was found
both metals; in o plot of transition temp. (1) va, the inverse -
resistance ratio (1/1), a substitutional impurity had a larger
reducing effect on 7% than an interstitial impurity, The purest
specimens obtained, with I = 5000 for Ta and 1" = 4500 for Nb,
were prepd. by zone melting and subsequent annealing just
7.2/5 below the mups. under ultrahigh vacuum.  [rom theire 7% values
and analyses of the impurity effeet, the Te values of impurity- (ree
Ta and Nb were detd. as 44924 K and 9.2877 K, resp., based on
the 1976 Provisional 0.5 K to 80 K Temp. Seale, the currently
aceepted temp, std,
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YUK 543.544 .

11.32.1016.  Kax ywseianunTs cpox caysObuw rasoxpoma-
TOrpaduyeckux Kanmianpuux Koaomok. Berthou F,
Dreano V. How to increase the Lifetime of GC capil- .
laries. «J. High Resolut, Chromatogr.», 1979, Ne 5,251 —
252 (aura.) : )

© BHUMTH, 1979 82  II02
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£ 97: 182067u Enthalpy measurements on solid and liquid
tantaium by levitation calorimetry. Arpaci, Emin; Frohberg,
Martin G. (Inst, Metall. "Allg. Metall., Tech. Univ. Berlin,

3 D-1000 Berlin, 15 Fed. Rep. Ger.). Z. Metallkd. 1982, 73(9),
ﬂ 348-31 (Eng). The enthalpics of solid and lig. Ta were detd. at
07 } m 2653-3358 K. The heat and entrepy of fusion are 33.800 = 219
) J/weol and 10.31 % 0.07 J/mol.-K, resp. The heat capacity-temp.
dependenceisdenved.

.
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".99: 201403k "Enthalpy measurement of high melting metals by
using levitation melting calorimetry. Frohberg, Martin G. (Inst.

 Metall. Allg. Metall, Tech. Univ. Berlin, Berlin, Fed. Rep. Ger.).-

Thermochim. Acta 1983, 63(1-2), 299-311 (Ger). The enthalpies of
Nb, Ta,-Mo, and'W were measured in the solid and liq. states by
Using Tevitation mTam'niin an isoperibol droF calorimeter. Particular
attention was paid to the accuracy of optical temp. measurement and
‘the evaluation of heat losses from the sample during the fall. From
the enthalpies in the solid and liq. states, the heats and entropies of
melting were detd." . ;0 . e e
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99: 1825257z Correction of specific heat in isobaric expansion
data. Gathers, G. R. (Lawrence Livermore Natl. ‘Lab., Univ,
California, Livermore, CA 94550 USA). Int. J. Thermophys. 1983,
4(2), 149-57 (Eng). High sp. heats of liq. metals were measured by
using the isobaric expansion app. at Lawrence Livermore National
Lab. In an effort to improve the pyrometer used in the facility. a
cause of the discrepancy was sought. The properties of liq. Ta, since
remeasured, can be expressed as functions of temp. T by; H =
0.15002 + 1.0164 X 104T + 2.1476 X 10-872 V/Vo = 1.0545 ~ 3.5578
X 105T + 9.9015 X 10972 p = 1.3068 - 4.6420 X 10-8T + 1.3163 X
10-872 over the range 3270 K <7" <7250 K (H is enthalpy in MJ/kg
relative to the value at 300 K and 0.1 GPa; p is the resistivity in
uilm, and Vo is the sp. vol. at STP (6.024 X 10-5 m3/kg).
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. 102: 82884c A technique for equation state determination of
liquid metals at high temperatures and pressures. Berthault,
A.; Arles, L. (Commis. Energ. At., 75752 Paris, Fr.). J. Phys,
Collog. 1984, (C8), 301-3 (Eng). An app. for making thermophys.
measurements on metal at pressures <0.6 GPa and 1500-8000 K is
described. A metal sample standing in an Ar-filled vessel is
resistively heated by discharging a capacitor bank through it. During
m V7 an exptl. shot the current, volm'%;p rop across 2 parts of the wire,
7

diam., and temp. are measured. ical data at <120 us is shown for
/4 . , Ta wire at 0.2 GPa. . ra
Eoons e
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& /68
1 E311. HccaenoBaHue TEMIO0EMKOCTH MOHOKPHCTAAJ0B
ronJAaBKHX METaJI0B BOGJIHM3H TEMNEPATypH IMJIABJIEHHS.
SKynuknn M. M., Aanemwnna C. A. «Tyronaas. MerT.,
CMJIaBH H COEAMH. C MOHOKDHCTaJ. CTPYKTypoii». M., 1984,
156—160
IMpuBeaens pe3ysbTaThl  HCCJACAOBAHHA  TEMJIOEMKOCTH
mouokpucramios OLK, merannos_Ta, Mo, Nb B ananaso-

He ckopocTeit narpesa or 104 no [0% Tpaa/c u Temmepa-
TypHOM HuTepBaJse 1900—2800 K. Tloxasauo, uto momyuen-

. Hble NpPH Pa3HBIX CKOPOCTAX HAarpeBa 3HAuEHHS TeMJoeM-
) KOCTH COBMNAjalOT B Npejenax MOTPelHOCTH SKCMepHMEeHTa
CO 3HAYCHHSMH TCINJOEMKOCTH, NOJIYYCHHBIMH B KBa3HpaBs-

HOBECHBIX YCJIOBHSIX. Astopedepar

b /995 18 n/ @
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X. /984,

/985~

23 B4270. TereporenHble peakuMH ¥ XHMHUECKHA nepe-
HOC TaHTaJa noj JieiicteHeM XJopa u Opoma. Heteroge-
neous rcactions and chemical transport of tantalum with
‘dhlorine and bromine. Dittmer G, Niemann U.

Philips J. Res.», 1985, 40, Ne 2, 55—71 (aura.)

B craunonaphsix ycnouum B 3aKphiTOil Ko.6e omnpeae-
JICHO AaBJ. mapoB Ta, MOJYYCHHBIX HcmapeHueM Ta-nposo-
JI0KH IIpH i“‘p‘a“r‘SOO""l‘SOO‘K B aTMOC(Qepe raJorcHoB HJH
nx cMeceit ¢ Op, M paccuHTalBL _TEPMOAHIAMHY. NAPAMCTPH

I1si_GOJbILOro YHC/aa TajIoreHHAOB 1 OKCHraJOrcHIAOB [a.
TIpoBEaeNo CPABHCHNIO MONY4CHHEIX 3HAYCHHIT SHTANBNHH
‘M 3HTponHH o0pa3oBaHms ras., XKHAK, H TB. coneii Ta ¢
BCJAHUHIAMH, PACCUHTAHHEIMH Ha OCHOBANIH TEPMOXHM. JIHT.
panuux. C 3Toit LeJAbio NPOaHANH3HPOBAHHE COBpPCMEHHBIE
-januLic no TepMOAnHaMiKe ranoresngos Ta. Capenan sui-
BOA, YTO C T. 3p. npuMenenns Ta B JaMnax HakaJHBaHHd,
HanoJHeHHMX raJjorenams, Koia-so O ocraiowerocsi B ra-
‘3oBOIt ¢ase, ncnocramquo zum NOAJICPKAHHSA Ta/IOTCHHOTO
wikaa. . .. ... __3. denoposckas
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Llaedonalel R. 4.,
/o | 5/&0/31?51 R (fp‘/
%zﬁg-- Phys- Rev. B, Cordend.
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[ 104: 156872n High-pressure, high-temperature thermophysi; -
measurements on tantalum and tungsten. Berthault, A; A
L.; Matricon, J. (Commis, - Energ. -At.,. Paris, Fr). Int;
Thermophys. 1986, 7(1), 167-79 (Eng). A submillisecond resis |
heating technique under high pressure’ (0.2 GPa) was used
measure the thermo

. & . A 1

phys. properties of Ta and W in the solid andL

Mwﬁvd‘/wl . ptates. The present results agree with literature values, o
7

- o

D W%
C. A 1886, /0% y /8.
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& In 31052 1958

110: 2200462z Hent capacity of transition inctals at high tem=
peratures. White, G. K. (Natl. Meas. Lab., CS1R0, Lindfield, 2070
Australia).  Int. J. Thermophys. 1983, 9(5), 839-48 (Kng).
In recent ycars good data have appeared for thermophys. propertics
of some transition elements at high temps. (Ta, Nb, Mo, W, Pt}
obtained by using subsecond techniques and refinements i thermometry.

‘These data can be used to deduce values for the heat capacity at a

3 const. vol. Co and to compare the expected lattice vibrational

/ contributions. The differences are attributed chiefly to electronic
) J cffecta. While caleg. the Cp—to-Cy correction, values were obtained

for the Grueneisen parameter, which are useful in assessing the
reliability of the measured data, -
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and liquid tantalum. Jaeger, H

116: 92561y Improved thermophysical measurzments on solid
< Neff, W.; Pottlacher. G.
Experimentalphyx., Tech. Univ. Graz, 8010 Graz, Austria).
Thermophys.” 1992, : 13(1), 83-93 (Eng). » Wire-sha
samples are resistively pulsed heated as part of a coaxial
capacitor discharge circuit. With heating rates of m
K.sl, temps. up to about 10,000 K are reached.
contained, with water as the surrounding medium,
vessel with sapphire windows and a max. pre

”Z(; t// . kbar. Time correlated measurements of the current thr.
and the voltage drop across it, as well as surface radi

expansion, were performed to pe

CA. 1692, 16 w /p

ssure ca

/992

q rmit the detn. of thermophys,
_properties of the solid and liq. tantalum. e .
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Int. J.
tantalum
v constructed
ore than 10
The tantalum wire is
in a high-pressure
pabiiity of 5\
ough the wire
ation and wire



2 W c/z/uéz £, /992
Potttacher 2,

(e, 4- p) 7ewbner~7exle Pleys.
/99, 28, /35~ W




I (%) /993

a

121: 18617h Debye temperature, maximum Debye frequency,
and elastic anisotropy of Ta and TICl using an ultrasonic
method. Pandey, J.D.; Pandey, Siddharth; Pandey, R.P. (Dep.
Chem., Univ. bad, Allahabad, 211 002 India). ~ Acoust. Lett.
1993, 17(2), 27-31 (Eng). An ultrasonic method has been used to
evaluate the Debye temp., elastic anisotropy, and max. Debye
frequency of Ta and TICI employing second order elastic moduli data

over a wide temp. range. The de Launay and Betts et al. methods
( 9 ) were employed. All the parameters were found to vary with temp. _

o) T .
C.f.199Y, 13, N
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120: 176919s Isotope shift in the tantaldm atomic spectrum.

Guthochrlein, G. H.; Helmrich, G.; Windholz, .. (Univ. Bundeswehr

‘Hamburg, D-22043 Hamburg, 70 Germany). 4 Phys. Rev. A 1994,
i

49(1), 120-7 (Eng). Optical isotope shifts wez measured in 11 lines
of the neutral-Ta spectrum. The Ta atoms were introduced into a
was covered with 4 mg
of a Ta:0s sample contg. 1%Ta enriched to 4.1%. Using laser
excitation’ with ecither optogalvanic or laser-induced fluorescence
detection, the hyperfine consts. of the levels involved and the shifts
of the centers of gravity between 1%Ta and 15 Ta could be detd. The
measurements show differences in the level isotope shifts within the
terms a¢D, 25D9, y4DO, and 2¢po:. AT{5d4(asD)6s aDa/2~5d4(asD)6s-
atDyz} = 527(35) MHz, AT|5d%6s(asF)6p z6Ds/0 - 5d36s(asF)6p

. 2¢D120} =355(?§) MHZ, AT{5d36s(asF)6p y‘Ds/z°-5d§65(u5F)§p<

y*D1/2%) = -591(30) MHz, and AT{5d26s2(a3P)6p 24P3/205d2652(a3P)6p
z¢P1/2%) = 58(30) MHz, which are caused most probably by strong
heretofore unknown perturbations. L

c.A-1999, {29 N/i/‘
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121: 93080f Measurement of the heat of fusion of tantalum by

a microsecond-resolution transient technique. McClure, J. L.;
Cezairliyan, A. (Metallurgy Division, National Institute Standards
Technology, Gaithersburg, MD 20899 USA). Int. J. Thermophys. "
1994, 15%), 505-11 (Eng). The heat of fusion of Ta was measured
by a microsecond-resoln. pulse-heating technique. The technique is
based on rapid (about 100-us) resistive self-heating of a ‘'specimen by
a high-current pulse from a capacitor discharge system and
measuring the current through the specimen, voltage across the
specimen, and .radiance temp. as functions of time. Melting is

J/ // - manifested by a plateau in the radiance temp. vs. time function. The

4 /7 time integral of the power absorbed during melting yields the heat of
fusion. Measurements gave a value of 34.8 kJ.mol-! for the heat of
fusion, with an uncertainty of £6%. The elec. resistivity of solid and
liq. tantalum at its melting temp. was also measured.

O. R 7904 62/ /8.
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. : 124: 67002z A new energy level of the neutral tantalum atom.
: Guthoehrlein, G. H.; Mocnik, H.; Windholz, L. (Institut Experimental-’
physik, Technische Universitaet Graz, A~8010 Graz, Austria). Z. Phys.’

. D: At., Mol. Clusters 1995, 35(3), 177-8 (Eng). Investigating the hyper-
: fine structure (hfs) of the not yet classified line 1 = 4160.99 A the authors
succeeded in the detn. of the electronic angular momenta of the combin- '

" ing levels and in the identification of the lower level using the hfs consts.
of all known levels as a finger—print card-index. In this way the lower -

level turned out to be the a2Gg, level, which has even parity. Using the

energy of this level and the wavenumber of the transition it was possible

’ to det. the energy of the (odd parity) upper level to 34716.23 + 0.02

i * cm~1, The total angular momentum quantum no. amts. of J = 11/2.
Addnl,, it was possible to identify the line 1 = 3436.00 A as a further
combination with thisnew level. - R

]

0.4 1996, 1% W6 ‘ o
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125: 205614z The heat capacity of tantalum from 80 to 1000 K.
(l‘akahashi, Yoichi; Nakamura, Jin—ichi (Dep. Appl. Chem., Chuo Univ.,
Tokyo, Japan 112). Thermochim. Acta 1996, 282/283, 317-322 (Eng).
The heat capacity of metallic tantalum has been measured in the temp.
range 80—1000 K by laser—flash calorimetry. The results are compared

with available low— and high—temp. heat capacities, and the thermodn.
values _qrg_giyen._ o o

7
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131:356758 Thermal properties of tantalum between
300 and 2300 K. Milosevic, N. D.; Vukovic, G. S.:;
Pavicic, D. 2Z.; Maglic, K. D. Institute of
Nuclear Sciences Vinca Belgrade 11001, Yugoslavia

Int. J. Thermophys., 20(4), 1129-1136 (English) .
1999 A subsecond pulse heating method was applied to
measure the sp. heat capacity, elec. resistivity, total
hemispherical emissivity, and normal s emissivity of]
99.9% pure Ta as 2-mm-diam. wire. W/Re thermocouple '
thermo was applied from 300 to 2300 K, with emissivity-
measurements >1300 K invo pyrometric measurements. The'
max. uncertainties in the sp. heat «capacity elec.:
resistivity were <3 and 1% resp. The uncertainty of:
emissivity measurements was estd. as .+-.5%. The
results are compared with literatu values.

m 39959 - #9TY
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133:125590 Thermal equation of state of tantalum.
Cohen, Ronald E.; Gulseren, O. Geophysical

Laboratory and Center for High Pressure Research,

Carnegie Institution of Washington Washington, DC

20015, USA Los Alamos Natl. Lab., Prepr. Arch.,

Condens. Matter, 1-21, arXiv:cond-mat/0006213, 2000

(English) 2000. We have investigated the thérmal

equation of state of tantalum from first principles
using the Linearized APW (LAPW) and pseudopotential
methods for pressures up to 300 GPa and temps. up to
10,000 K. The equation of state at zero temp. was

LOCO



computed using LAPW. For finite temps., mixed basis
pseudopotential computations were performed for 54 atom
supercells. The vibrational contributions were obtained
by computer the partition function using the particle in
a cell model, and the finite temp. electronic free
energy was obtained from the LAPW band structures. We
discuss the behavior of thermal equation of state
parameters such as the Grueneisen parameter .gamma., q,
the thermal expansivity .alpha., the Anderson-Grueneisen
parameter .delta.T as functions of pressure and temp.
The calcd. Hugoniot shows excellent agreement with
shock-wave expts. An electronic topol. transition was

found at approx. 290 GPa.
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133:110209 Electronic structures and properties
of V, Nb and Ta metals. He, Yu; Xie, You-Qing

 Department of Materials = Science and

Engineering, Central South University of Technology
Changsha 410083, Peop. Rep. China J.

Cent. South Univ. Technol. (Engl. Ed.), 7(1), 7-11
(English) 2000. The electronic structures of
pure V, Nb and Ta metals with bcc structure were
detd. by a one-atom (OA) theory. The electronic
structures of fcc and hcp metals were studied and
potential curves, cohesive energies, lattice
parameters, elasticity and the temp. dependence of ;
the linear thermal expansion coeffs. were calcd. '
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133:271897 Electronic Structures of M21S8 (M =

Nb, 2r) and (M,M')21S8 (M, M' = Hf, Ti; Nb, Ta) -

Phases and Reasons for Variations in the Metal Site
Occupations. Koeckerling, Martin; Canadell, Enric

FB6-Institut fuer Synthesechemie, Gerhard-
Mercator-Universitaet Duisburg 47057, Germany

Inorg. Chem., 39(19), 4200-4205 (English)
2000. The electronic structures of binary M21s8 (M
= Nb, 2r) and isostructural ternary (M,M')21S8 (M,

M' = Hf, Ti; Nb, Ta) phases have been studied by
means of extended Huckel tight-binding band
structure calcns. For the valence electron concn.

in the binary group 5 metal phase Nb21S8, metal-
metal bonding is optimized whereas, in the
isostructural group 4 metal phase 2r21S8, metal-
metal bonding levels exist above the Fermi level.

QAL



However, the electronic structure anal. suggests a
stable structure for M21S8 phases with group 4
metals and that (M,M')21S8 phases with mixed group
4 and group 5 metals, even if not yet reported,
could well @exist. In the ternary phase
Nb6.9Tald4.1S8, a linear relationship exists between
the magnitude of the metal-metal bonding capacity
(as expressed by the total metal-metal Mulliken !
overlap population) of each crystallog. independent
metal site and the occupation of the site with the
heavier metal (i.e., the element with the greater
bonding capability). The situation is quite more :
complex in Hf7.5Til3.5S8, where the metal-metal
bonding capacity of each site, differences in
electronegativity between Ti and Hf, and site vol. |
arguments must be taken into account to understand !
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*135:10248 Thermal equation of state of tantalum.  Cohen,
Ronald E.; Gulseren, O.  Geophysical Laboratory and Center for
High Pressure Rescarch, Camegic Institution of Washington,
Washington, DC, USA. Phys. Rev. B: Condens. Matter Mater.
Phys. (2001), 63(22), 224101/1-224101/10.  in English.

We have investigated the thermal equation of state of
bece tantalum from first principles using the full-potential linearized
APW (LAPW) and mixed-basis pseudopotential methods for
pressures up to 300 GPa and temps. up to 10000 K. The equation of
state at zero temp. was computed using LAPW. For finite temps.,
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mixed basis pseudopotential computations were performed for 54
atom supercells. The vibrational contributions were obtained by
computing the partition function using the particle in a cell model,
and the finite-temp. electronic-frec energy was obtained from the
LAPW band structures. We discuss the behavior of thermal
cequation of state parameters such as the Gruneisen parameter y, the
thermal expansivity a, and the Anderson-Gruneisen parameter 8T
as functions of pressure and temp. The calcd. Hugoniot shows
excellent agreement with shock-wave expts. An electronic topol.
transition was found at approx. 200 GPa.
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135: 66556y Effect of interatomic potential on melting point and
thermal expansion of a transition metal. Ozaki, Koichi; F utani,
Seishiro; Honda, Kazuo {Department of Systern Engineering, Okayama
Prefectural University, Soja, Japan 719-1197). JSME Int. J.; Ser. A
2001, 44(2), 199-206 (Eng), Japan-Society of Mechanical Engineers.
The -authors considered 19 potential functions for Ta based on-the FS
potential (M.W. Finnis and J.E. Sinclair, 1984) with some modifications;
m.ps. and thermal expansion characteristics were investigated by mol.

dynamics simulations. The m.ps. were detd. by starting NPT ensemble °

simulations with initial configurations where the solid and liq. phases
coexisted in a basic cell. The thermal expansion characteristics could be
estd. without MD simulations by caleg. the changes of the potential
energy with isotropic expansions and compressions. The m.ps. are af-
fected by the amplitude of the thermal vibrations of atoms, and decrease
with decreasing of the modified elastic moduli. An empirical potential
function for Ta was constructed in agreement with some properties near

- 0K, the lap&ice const. at 2 500 K_ and t_he m.p.
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135: 98070b Low-temperature thermal conductivity and spe-
cific heat of plastically deformed high—purity tantalum single
crystals. Wasserbach, W.; Abens, S.; Sahling, S. (Max—Planck—
Institut fur Metallforschung, D-70569 Stuttgart, Germany). J. Low
Temp. Phys. 2001, 123(5/6), 251—274 (Eng), Kluwer Academic/Plenum
Publishers. The thermal cond. and the sp. heat of plastically deformed,
high—purity tantalum single crystals have been measured together with
an amorphous SiO, specimen in the temp. range between 50 mK and
about 2 K. After plastic deformation, the thermal cond. was reduced by
a factor of more than 100 and had a magnitude comparable to that of
the amorphous SiO, specimen. However, the sp. heat measurements
revealed a T3—relationship for the phonon contribution down to the low-
est temps. with a magnitude as in the case of undeformed cryst. solids.
Thus, it must be concluded that the scattering of thermal phonons
introduced by the plastic deformation has to be attributed to intrinsic
properties of dislocations rather than to the interaction of phonons with
tunneling systems. In the present paper the scattering mechanism is
related to oscillations of geometri_cz_ll kinks in non—screw dislocations.
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g Ia (l,,, ) Vpleay haab.ceius)
02.15-19B3.76. CucremaTuka IOaHHBIX O  MJaBJeHUn
nepexonHuxX MerayyioB. System of transition-metal
metling / Errandonea Daniel, Schwager Beate, Ditz
Rei Gessmann Christine, Boehler Reinhard, Ross
Marvin // Phys. Rev. B : Third Series. - 2001. -
63, N 13. - C. 132104/1-132104/4. - Aurs.

B Auyeitke BHCOKOI'O HABJIEHMA C aNMa3HLIMM HAKOBAJNbHAMU
M Jla3epHhiM HarpeBoM n  gnasneHun 'SKBUB'100 I'Ma u
4000 K npoBemeHH SKCMNEPUMMEHTH, [O3BONMBUME nocr
Kpusrle nnasneuua Ti, V, Cr, Mo, Ta, W, Fe, Co u Ni.
YcraHosneno, urTo OUK meramnmu (Mo, Ta, W, V, Cr)
MMET KPUBHE [UIABJIGHMA C OUYEHb MaJskM HaKJIOHOM,
KOTOPEIf CTPEMMTCA K HyJl0 NpPU BHCOKOM HaBJEHUA.
Kpusee nnaeneuua Co, Ni wu nouru napaniesibHu.
HexkoTopue HesMnuMpuuy. pacuyeTH nNIA nuaBneHus Fe e
COMJIaCyloTCA C NOJIyYEeHHbMM pe3ysbTaTamu. Bubn. 30.





