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-1 -=this to be in soln. in the carbide;  tests indicated that Ni was sol.

©  Properties of Solid Solution uranium-plutonium carbids, D/ | 944
, )

:Stahl and A. Strasser (United Nucl. Corp., White Plains, N.Y.).!

""Carbides Nucl>"Energy, Proc. Symp. Harwell, Engl. 1963, 373-91L

[—.(Pub. 1964). The following properties of (Uo.sPu1g.2)-C and!

~ “redn. of the oxide; in addn. to oxide contamination a-varying
‘amt. of higher carbide was also present. The presence of dicar-
~=bide indicated that the decompn. temp. of (U,Pu).,C; was below
ithe sintering temp. of 1925°. Samples with 0.19, Ni showed

.in UC up to 1.5 wt. % at 816°. (Up.sPu1g.2)Co.gs melts at 2480°

|~ iwith a solidus estd. at 2430°; (Up.ssPt1o.05)Co.ss melts at 2500°.1 -

;From 20 to 1400° arc-cast UC and all (U,Pu)-C samples

.| :gave the same coeff. of expansion within exptl. error; sintered} -
1UC gave values about 109, smaller. The vapor pressure was

4 “detd. of (Uo.gPu.2)Co.9s at 2100-600°K.; there was evidence of}.
iU and PuTspecies. IThe in-pile thermal conds. of (Uo.sPug.2)-

Co.gs and (Uo.sPt0.2)Co.s5 + 0.1% Ni were 0.029-0.059 cal./sec.|_ .

7~ cm.2° C./cm. at 700-1010°. Testsat 593 and 816° for 10004000

"y tions were noted with Inconel-X and Zircaloy-2. - J. W. Taylor

{ (Uo.95Ptt0.05)-C were measured on material prepd. by carbothermic*_ =3

b * ihrs. showed no significant reaction between (U,Pu)-C and type;j
A~ -316 stainless steel, 2.25 Cr-1% Mo steel, Nb, and V; slight reac-
v tion occurred with Nb—-19; Zr at 816° while more significant reac-
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.24 B856. ToBenenne kap6unos YPaHa-nAyTOHH npu

ucnapeiu, Ohse R. W,Capone F. Evaporation beha-

“viour of the ternary uranium plutonium carbides «Pluto-

nium 1975 and other Actinides. Proc.”5th Int. Conf., Ba-

. -den Baden, 1975». Amsterdam e. a., 1976, 245--954.

Discuss., 255 (amra.) _ . .

dpoysnonnbim MeronoM Knyacena B couerammy ¢ mace-

CIIeKTPOM eI " -onpeneseHHsIMH, - HOTIOb3YIOUIHMH

(5 uzoron U-233, mu3yueno ucnapeuue (Uo.80Pu0.20)Ci42 B
P obnacti T-p .oT 1500° 0 T-pH MHKBIAYC 087 H o)y
.otHowenHit ‘C/M or 0,95 no 1,4. Cnew. ONBITAMH HCC/ICIO0-

‘BAHO BJHAHHE TpHMecell KHCAOPOAAa M a30Ta Ha  jgapu,

ucrnapenns. Heckonbko cepHit skcmepietrtos “IpoBeseHo

A7 BHIGOpA ONTHM. NapaMETPOB TeOMETPHH obpasua, Be-

JIMUHHBL 3((Y3HOHHOTO OTBEPCTHST M CKOPOCTH Harpesa,
NMpe1OTBPAIAIONIHX HEPABHOMEPHOE HCMapenie " H wu3MeHe.

2SI 2Y |



HHe TOBEPXH. COCTaBa d()paaua', 4YTO 3aBHCHT OT COOTHOIIE-
uns ckopocreil anddysuu B TB. (ase, HCHapeHus B KaMe-
pe u mcreuenusi, M3 msorepmuy. 3aBHCHMOCTefi 1aBJ. Tapa
Pu or ornomenns C/M onpeiejeHa rpaniiia Mexay OIHO-
dasnoit 06aacTbio MC u :;)ayxd)aaﬂoﬁ MC+M,Cs. T-guug 1

MCHMOCTH NaBJ. mapa Pu Omicausl yp-HHAMH  BHIa |
?énpp‘u.am::A—B/T. BEauemm x03p. A, B u AHcyoa: (Pu),

" KKan/MOJb, COCTaBHJN COOTB.: OfHO(a3snas oGaactb C/M=
=1,014; 4,28; 18700 u 85,6, C/M 1,05; 4,87; 20400 u
93,4, C/M=1,10; 5,41; 22100 u 101,1, C/M=1,15; 5,66,
22600 u 103,4; asyxdpasuas obmacts C/M=1,15; 4,32;
20000 u 91,5, C/M=1,21; 5,05; 21 400 u 97,9; C/M=1,30;
5,96; 23800 u 108,9. Buume 2200° n3orepmuu. AaB.J1. ma-
pa ans C/M>1,15 He 3aBHCHT OT COCTaBa, 4TO B COOTBET- |
CTBHH ¢ NpaBujom (a3 OTBeuaeT CyUICCTBOBAHHIO Tpex-
¢asuoit obaactn MC+M,C3+MC,, x-pas pasiensercs Ha

Tpu asyxoasusie MC+M;Cs, MC+MC; 1 MoCs+MCo.

SRS A = A. Kucnaesckuit
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87: 73475t Evaporation behavior of the tcx'n:zx'y‘ur.'znium\J
plutonium carbides, se, R. W.. Capone, F. (Eur, Inst.|
ransuranium Elem., EURATO\'I, K risruhe, Ger.). "m.’ctor:c:'.,‘
achvortr,] 1976, 526-9 (Eng). Drtsch, Atomforym E. v,
onn, Ger. Fvapn, behavior Was studied of UC-puC
using a combined techn;

I system h_\'}
chnique of effusion arget collection and;
mass SPectrometry which allows Simultancqys MCusare
/f"r /0 4/5‘ partial and toty) pres
4 4

“ments ;i

sure.  No congruently vy

exists in the ternary  UysPuy.C Systerm,  The .

always richer in Py ¢ompared to the solid phase,

impurities was studied. The [in:
05Pu02C are 24530 and 2419°

_heats of sublim:uj,on”w_ere_ detd

<
solidus temps, of
he jog P v, 1/T and the

, Tesp.
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?'l Proatts Phave «-qnihhrm in system uranivin- plutes

uti -tuppsten-carhon,  Ugajin, Mitsuhiro;
Vasufumi; Takahashi, Tehirog Kurihara, Mas
l' nergy Bes. Ingt, ‘Tokad, Japan).
f301), 86 Y (l,n"). The U 1'a W-C systen v

ahd 'll)()“ by wicroacopy and X-ray mulh
conty, (HosPued 1450, W0, € 40 66 alf
hrecder seactar fuel behavior,  Peritectie de
the (Uulus )( Wotie line at 2100 & 40"
(LW i Due to the shigpish ni
high-temp. phn'u can be obtained in a meb:
—_ rown lemp. Wuteetic nnd I‘L“‘l\“l tenyes
J “1”' tear lmhnllln(‘\ Mo, Re,

Abe, Jiro, Sucd,

uu,lu (Japaa Ay

was studied at
n'l-\ using sai
A to simulate ko
scompit. s n\ ) "
(ULPu)C +
ure of thi, ey
astable condition o

J, Nuel. Sci. Technal. l fb .___-__.-.._

tor (U,Pu:C < v ¢
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87: 124204k Phase cquilibrium study on system uranium-=|
plutonium—tungsten-cnrbon. Ugajin, Mitsuhiro (Div. Fuel!
Res., JAERI, Tokai, Japan). Nigﬁon Genshiryoku Kenkyusho, |
R skai JAERI-Memo 1976, JAERI-M-6804, 100 pp. (Eng).:
he metallurgical properties of the U-Pu-W-C system were
~  studied with emphasis on phases and Tea 3 free energy
é f compd. formation, C activitg and U/Pu segregation in the
4 +~doped carbide fuel are estd. by using the phase diagram data, '
'The results indicate that W metal is useful as a thermochem :
stabilizer of the carbide fuel, The W has high temp. stability ip, '
contact with U carbide and tixed U-Pu carbide. P

e
Ce b SSHTH 1oy
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87: 124206n Enthalpy of uranium-plutonium carbide from,
298 K to the melting point. Fischer, D. F.; Leibowitz, L.
(Chem. Eng. Div., Argonne Natl. Lab;, Argonne, IlL.). J. Nucl. !
Mater. 1977, '67(3), 244-8 (Eng). An induction-heated '
drop-calorimetric system was used to measure the enthalpy of
(UosPuo2)C from 1039-2421 K. The exptl. data was fitted to a !

A )g/ cubic function. The agreement was good for these data, |
1039-900 K, with estd. enthalpies published for 298-1900 K. A |
4th degree function was fitted to the range 298-2548 K. A table !
of thermodn. functions is given for the complete range.
£

~ d.D. }-Iepvfox:t}'y

O B, 195 JFp 76
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24 B811. Ouranpnua xap6uaa  ypaHa-nAYTOHHS OT !
298 K nmo Touku naasaenns. Fischer D. F, Leibo- |
witz L. Enthalpy of uranium-plutonium carbide from

298 K to the melting point. «J. Nucl. Mater.», 1977, 67,

Ne 3, 244—248 (auru.; pes. ¢panil., Hem.)

B xanopumerpe cmeurcHns ¢ HHIYKI. HarpesoMm oGpas-

na namepena sHraabnus Up,gPo,.C (I) B uutepsane 1039—
i # 7 2421 K. PesyabTaThl annmpoKCHMHPOBaHbl  yp-HHem Hp—
/7] Hgs (nk/mosb) = —48,3832- 103+ 121,652T — 42,9571 - |

/ -10—37T2+10,2309-10-°T% (663) u Xopouo corJacyiorcs

C OUCHOYHBIMH JIHT. JaHHBIMH JAJsi uHTepBada 298—

1900 K, c mncrnoab3oBanueM K-peIX A/ HHTepBaja 298—

1 2548K (1. ma) noayyeno Hr—Hog  (13K/M0IB) =
‘MMHVAO =12,4866-10%+432,5225 T+37,2021-10—3 72—20,8151-10-°. .
* T3-443,8487-10—1T% ¢ ouenounoii norpemnoctsio +701 1/
/monb. IOasi unrtepsaza 300—2500 K paccumranst 1 taby-
auposanel ¢ maroM 100° TepmoamHammuu. ¢-umm I, i

A : D0 e A. Kucnnesckmit
A SIFY ARy
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u pw ! 95: 51373t Thermodynamic calculation of the phase diagram | .
of the uranium carbide (UC)-uranium nitride (UN) system.:
uc,. /1/’ Udovskii, A. L.; Ivanov, O. S.” (M. M. Baikov Inst.” Metall., '
(/« Moscow, USSR). Thermodyn. Nucl. Mater., Proc. Int. Symp.
1979 (Pub. 1980). 2, 229-46 (Russ). IAEA: Vienna, Austria. '
A new version is given of the phase diagram for the UC-UN
' section obtained by thermodn. calcn. using the regular-soln.
f approxn. and taking into consideration the max. m.p. and the
/  enthalpy of mixing of exptl. obtained U carbontride solid solns. .
[ The results of the calcn. agree satisfactorily with exptl. data on °
QUL / the m.p. of U carbonitrides. More particularly, the caled. alloy |
. compn. corresponding to the max. m.p. is 0.6905, which is in :
gooJ)agreement with the exptl. value of xm = 0.7. The anal. of !
the exptl. concn. relation between the adiabatic modulus of '
elasticity, shear modulus and Debye temp. of the U carbonitride
solid solns. indicates, T accordance with the Lindemann relation, -
the existence of a max. m.p. in the region of compns. with x = !
@/2 0.75-0.80 M fractions of UN. A method is also described of :-
caleg. the thermodn. parameters using a regular-soln. model |
from exptl. phase diagrams for 2-component systems. This -
method is applicable to the bec. solid-lig. system phase equil. in .
the U-Pu system. = s




U=Pu=C-V 1952

20 B825. Amuaniz ()a3oBBIX  PaBHOBECHH CHCTEMbI.
“U—Pu—C—N B unrepsaze 1400—1750°C. Y aos-
ckuit A. JI., Anekceesa 3. M. «lokn. AH CCCP»,
1982, 264, Ne 3, 647—651 - !

IMocrpoeno 6 nzorepmuy. cevennit cucremst U—Pu—C—
—N npu 1400, 1640, 1655, 1660, 1725 u 1747°C (B_yce-’

L W H eHHOM TOCKOCTBIO cocTaBoB Tetpasapa C—PuN—UN).
AHajaH3 TOCTPOCHHBIX H30TEPMHY. CEYeHHl NOKA3AA BIANM-

W §yl0 COrIaCOBAHHOCTh TOCTPOGHHBIX HE3ABHCHMO  Tpex-,
W@, xomnonentnsx cucrem U—Pu—C, Pu—C—N u U—C—N.,

«Cpenal BBHIBOA, MOJE3HBI [Jsi NMPAKTHKH: B BBISIBJICHHOM

nsyxdassom obbeme JaHHON JAHArpaMMbl MOHOKapGOHHT-

PHANOE YPAH-TUIyTOHHEBOE TOMIHBO HAXOAHTCS B ¢dasoBom

papHOBecHit ¢ rpauTOM, uTO OGeCreuHBacT HX XHM. COB-
‘MECTHMOCTb B HauaibHblil nepuoj paGoOTH peakTopa.

v JI. T. Tuton
X /982, 19, No






(U A, %) C 1989

5 E393. TenaonpoBOAHOCTb TBEPABIX PacTBOPOB (U,

Pu, Zr)C, 6au3Kux K CTOXHOMETPHHYECKOMY cocTaBy.

Thermal conductivity of near-stoichiometric - (U, Pu,

Zr)C solid solutions / Arai Yasuo, Ohmichi Toshihiko,'

Fukushima Susumu, Handa Muneo // J. Nucl. Mater.—

1989.— 168, Ne 1—2.— C. 137—143.— Anra. i

Hsmepena TensonpoBOAHOCTb (TTI) TBepABIX PacTBOPOB

(U, Pu, Zr)C, Gau3kiX K CTOXHOMETpHI. cocTaBy, CO-'

nepkauwux Zr ao 10% moan B Ananasose T-p 680—

W — 1600 K meromoM nasepoit Benbiuku. TIT MOHOTOHHO'
yBeMUHBAETCS MpH MOBHILCHHH T-pBl H yMeHblIaeTcH C

%ﬂgm yBeaHYEHHEM KOHL-HH ZrC. DneKTpOCONPOTHBJEHHE  JH-'
HeilHo yBe/lMuMBaeTcs NpH_ TMOBHIUICHWH T-pH, a TakiKe

npH TOBBILIEHHH KOHL-HH ZrC. Bkaaj 3JeKTPOHHOM YacTH

“TI1 paccunTan C TOMOULbIO 33KOHA Bunemana—®panua—

Jlopenua. Pacuetsl MOKa3wBaloT, -4TO 3NeKTPOHHBI BKJaJ

B obwyio Tl‘i ajsieTcs  NpeoGaafalouluM. YMeHbLICHHE

Qb /990, N S".



TI1 (U, Py, Zr)C no cpaBHeHHiO C (U, Pu)C cesi3ano
¢ yMeHblUeHHeM saemponuoﬁ 4acTH retuouponBonuﬂ.
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6 E287. Tenaonposomnocts (U, Pu)C, copepxawero
ao 10 moaspumix % MoC. Thermal conductivities of |
(U, Pu)C containing MoC up to 10-mol% / Arai Yasuo,
Ohmichi Toshihiko, Fukushima Susumu, Handa Muneo
/ J. Nucl. Mater— 1990.— 170, Ne 1.— C. 50—56.—
Anra. .

Meronom nazephoil BCMBILIKH B HHTepBaJe T-p ot 680
‘no 1600 K uamepena TensaonpoBoaHoCTS (U, Pu)C, coaep-
2Kautero a0 10 moa.% MoC. C nomoubio PEHTreHOBCKOro
4HanH3a rokasaHo, 4YTo mnpeden  pactsopuMocth  MoC .
pasen 3.5%. [lo 3Toii KOHU-HH Tem10fipoBOAHOCTH yMeHb- |
L1aercst, a 3aTeMm nouTH He Mensercs. C MOMOWbIO peay.s-
TATOB HM3MEPCHHS SJCKTPONPOBOAHOCTH MPOAaHAH3HPOBaK
SJCKTPOHNLIl BKJIaJA B TeMJIOMPOBOAHOCTL M  IOKA3aHO,
9UTO e¢ yMCHbUICHHE CBA3AHO IMIABHEIM 0GPA3OM C yMelb-
LIeHHeM 3chxriounoﬁ_ yacTH. BuGa. 24. B. Ocxorcxuit
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