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Fig.1 DSC curves of U-Rh alloys: (a) the ribbon samples with
different compositions and (b) the ingot and ribbon

samples with the amorphous composition

#1 URhEEHEMETHERNANZERESH
Table 1 Thermodynamic temperatures parameters of U-Rh

alloy ingot and ribbon samples

Sample Ty/K T/K/AH/J-g
type /AH/-g' 1# 2# 3#  4#

1053/ 1143/

Alloy

TwK Ti/K

U65Rh35 Ribbon - - - 194 32.0 1130 1311
. 1066/ 1148/

U(,7,5Rh32,5 Rlben - - - 22.8 46.7 1136 1274
. 642/ 958/ 1068/ 1142/

U7Rh3o Ribbon 85 T 50 132 254 1115 1237

938/ 983/ 1063/ 1148/

. 1053/ 1143/
U72.5Rhy7.5 Ribbon - - T 917 550 1132 1293

. 953/ 978/ 1068/ 1143/
U75,5Rh24,5 Ribbon - 2.6 57 13.0 33.0 1132 1169

. 938/ 978/ 1073/ 1148/
UgoRh20 Ribbon - 4.2 11 3 30.3 1133 1178

R VEHIH T B 1 A REAE RS S A (AHD
Bdlio HE, UsRhy SRR RS BEAE N 8.5 J/g
(215 1.7 kJ/moD), RELT U-Co. U-Fe 4li9E &2
f) 6.2~8.5 kJ/mol5 3.7~5.0 kJ/mol"™., Mk, T
U7oRhs B Uss.sRhys s+ UggRhyg T EE, WL 24
W FR) W A AHg Ry U T R IX B 1# /Y
AH g rnyspurnf 2 £, B A(U,Rh)— p~(U,Rh) S BE [
R B 53R T o-(U,Rh)—B-(U,Rh), 54080143 & 1) 525
HEOAEL, XERER | R, 5”1
1 KB, UsRhsg 25 1SR 1 DIRAIEAT T 14242 1],
{025 [E 3 f-(U,Rh)—> =(U,Rh) [ F8 BE 5, By LA £
WHIZENZJE T 24, SMWIRZIER 14, WA 2#0&
AR, T EEAR LI 24, ) 1A AT REAS B,
WA T HRBEDN, AT RO ES R . 5
=, MARFIEAMRES (UgRhyo EMERAN) 1 346K,
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Fig.2 XRD patterns of UjoRhsy ribbon and ingot samples:
(a) ribbon and ingot samples at the strip rate of 50 m/s;

(b) ribbon samples at the strip rate of 50 and 75 m/s
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BB TEZMAERM, HEWE UsRhs, 203E 4
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f o A DL LA R AR A ST R — 8L T
T, il I 26 A8 A4 1) B AR BUE 3K 2.

XX FPE) S 24AT A, AT LLREL Kissinger J5 FE
(1) AT Hr, B

(M

K, T(K)AFF /R E, OK/s) A iR #E =%,
E(J/mol) A& R, R(ME 8.314 J/mol-K) N H S
WE G ko(s™) AR HE 5 ik A2 o IR 732 Bl B 77 16 45
FE T . B 3b 4 7 UsgRhyo & 48 AR fl A R 4RFAE
W T R T, 1 In(7%/6)-1000/T 43 Aii 45 51, @ik &
SRAG T XM S AL BOE B8 E R E,. 22N 189.4 5
176.0 kJ/mol, HIAHET 43510 0.93 5 0.98.

FHL, X FRE) AT N TR 5 — Tz 8
[¥] Ozawa 7 ¥EPOEAT 40 b, HFRIER -

In0=-10516L+C )
RT

qfr, CHEH.

3c A T 2 /NRHIE R FE T A T, 11 -1n 6~-1000/T
DATRFR, HFWERBNR Ex E, M 7 250, 551
4 200.6 kJ/mol. 0.95 1 187.5 kJ/mol. 0.99.

B 2 o 2 FpAS [ B T 15 21 1) B0E Re {8 7T 0,
ENE T #E T 0.9 AT T, 2 MomEl &1 [E—
FhOE Re 45 AT, RIS, At — RO ERIN E
AT E,» PR UNi. U-Co-Al JEdh & &1 43 Hr 5
FAEFE, BFFESLhRmmELRE, BN ES E, 75l
ST WG SR AL B B S A A TR BB g, AR AR
a1 25K Bk, BhilA 4 REWE X
H Kissinger 5 Ozawa J7 % 73§ B2 A -{E & A RL ) & 1k
B J1HAT NS R T FE . 4N, UqoRhso dE 8 K 1k
WS BEZI A 200 kI/mol, BEAR T UgooNizgs B 4 (Exn
E, 4% %N 209, 204 kJ/moh)!'¥, {H & B F KT
UgsCong sAlys(Ex~ E, 43 5N 234, 228 kJ/mol)!'" 5
UgoFerr Al s(Ex A 237 kI/mol)'&4:, #&HLH U-Rh
B R G RAE R, ¥R R,

a b 0.7 c
160 K/min 7* 1351 04 [
E=176.0 ki/mol 01 i
E 120 K/min Ty 13.0+ 12=0 98 .l E,=187.5 kJ/mol
= } S ©.02L  F0%
3 < 1894 k/mol | T [
2 |80 K/min T 1251 “ZF‘ AkJfmo -05k E,=200.6 kl/mol
I - " 093 I o =095
i 120 -0.8F
40 K/min J R - L : . i
m\ *x T L % E
i 1 1 1 1 1 11 5 L L L L 1 P 1 4 n n n n L P
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B3 AFEITHREZET URhso JEF & 8 DSC #IZk. AN FERHENR B #Y Kissinger B K AN [FIRHE IR B ) Ozawa [&]

Fig.3 DSC curves of U7Rh3o amorphous alloy at different heating rates (a); Kissinger plots to calculate the activation energies relative to

E,, E, (b); Ozawa plots to calculate the activation energies relative to Ex, E, (c)

F2 URhpFREEHRNANERESH
Table 2 Thermodynamic temperatures parameters of UzoRhsg

amor phous alloy samples

Heat rate, 6/ o Ey/
K-min-. T/K T,/K Ey/kJ-mol KJ-mol ™!

40 663 678
80 675 691 189.4(Ki)  176.0(Ki)
120 679 699 200.6(0z) 187.5(0z)
160 690 708

Note: Ki and Oz represent the Kissinger and the Ozawa method,

respectively

3 W

MR DAL Bl sl Hr 45 2R, WA U-Rh 48 3245 3

BB IR AR K S, EAT RGN —RIE4E
Hi, AL UqgRhyg & & EAR B VA T2 F (4 10°K/s
V4D SBT3 o dE fb Ak, RV B LA S T L
W EE AR ALk, FLAE S AR TE 1 2 BT
A W52 28 L IR IR AR B B AL AR REAE , BB E AR R i
FHEEZR T, WE 1a 58 3a fiw. oh, iZ3EHH
M TR 642 K, MM ILNEIESE TV Tn TJ/TL
4358 0.576 5 0.519, R U-Fe. U-Co & & H 8 2 (1)
FEdE A 40 UssFess!'™ 5 Uy sCosr s ®HBIE . 41, %
A A0 AR RE A R, B 5 R A G . XL
Ui B U-Rh & & 09 3E & % SeRe 0 i — i, T BeIX it
SN HHAE U-Ir. U-Os HE & 308 1 06 U-Rh JE &)
EREK, R Rh 5 Ir. Os #8)E T Pt it &8 .
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Table3 The maximum solution solubility in U and its solution temperature in different uranium binary alloy systems

U-Rh U-v U-Cr U-Fe U-Co U-Ni U-Pd U-Os
The maximum solution
solubility in 7-U/at% -8 12 -4 13 <2 2 =3 18
The maximum solution 1128 131345 1133 1083 1099 1063 1271 124345

solubility temperature/K

S—J7H, RS ZHERKE U EHE Rk R
TAEH, U-Rh & U & &40 FE 5 35 iR - U
AR B — 45, TEARBF T R R B, 3% 3 LR
T U-Rh 5 HoAth — 5044 5 1 -U M5 I MRS R FL T AR
W, FTLUEH U-Rh R RBMEMT U-V 5 U-Os
Hvm T HAb A R i L AR R A AR T U-V. U-Pd
5 U-Os, XARAHER U-Rh 4 2 3 1 & B0 2
Z—. WHt&¥, U-Cr. U-Fe. U-Co. U-Ni KR
KR RIS RAR, U BEIRARHIR AR 24 %
PES B R AT, T U-Pd B B 1 [E¥ B2, U-V 5 U-Os
HAHERMEEE, HeEfrEfREd s, $83
7-U R R RE e LAVR 45 3 =05 73 4k, i 72
R U-Rh R EAEF R, & U SEERESR
TR MR 2, EWE U JET5 Rh 7200
HA R EER, XA fEtH 2 U-Rh #& R 1 -U
T AR AH RERE VAR I SR R 22— o

2545 KG , U-Rh & & K406 3558 1 5 % ke
SRR mR U VA R 2 [ VF A7 78 N 7E 1 %
B, HAFRF AT Rh J0E H S 105 T 45 /el
TEERRER I 0%, AT H FFRNBE T

4 % it

D @A U-Rh RIE U ki 65%-~
80%(JE T %) U SR ARIEEIMIERES R, K
L UgoRhsg & e E AT S A R W0 TR S 20 iR AR AR A
HAR LRy 642 K, il BEHIT 200 k)/mol.

2) AR S U EiR EE AR, A
BB FA U-Rh &< N0l FR A 45 21 1 e 44
L X0 U FEAE a5 i S 4l S e i BT AR 1)
KL, FTREVAT T Rh 7E p-U A 3 B R R A A P S
RS, LA U 5 Rh Z MAFFERSR AR

3) AWEFEUESE T U-Rh 52— U B4 S8 g
#, HARS R T IIX, 5HAL U A E ik R 1
A2, HEEMIERBREN K, s E R
REVRE U iR B AR — € AR R .
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Composition Design and Forming Char acteristics of AmorphousAlloysin U-Rh
System

Li Zhengfei, Han Luhui, Zhang Pei, Fa Tao, Huang Huogen
(Institute of Materials, China Academy of Engineering Physics, Jiangyou 621907, China)

Abstract: In order to further understand glass forming rules of uranium alloy systems, the characteristics of glass formation in U-Rh
system were studied. A series of U-Rh alloys with 65at%-80at% U were designed in the U-rich eutectic zone, and then shaped into ingot
samples by vacuum arc melting and into ribbon samples by melt-spinning. Their phase constitutions and thermal behaviors were studied
by XRD and thermal analysis. It is found that upon rapid solidification, partial amorphous phase is formed in U;0Rhs, alloy, whose
crystallization temperature is 642 K and whose crystallization activation energy is nearly 200 kJ/mol. The coexisting phase is high
temperature U solid solution. It is the first evidence of this kind of phase forming in U-based amorphous alloys by rapid quenching,
implying unique non-equilibrium solidification phase transformation of U-Rh alloys. It is concluded that U-Rh is a new amorphous alloy
system with weak glass forming ability, which is probably relevant to the capability of directly arresting high temperature »-U solid
solution during rapid cooling.
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