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20 min, VAHALR G & 0% RIS . S8 & )
U-Mo-Ti &4 U-Mo-Ti-Al A& L2 1 R,
Hr Mo &8N 4.75%0.3%, Ti &N 0.52%20.05%,
Al 58N 0.4%40.1%, FEDE.

U-Mo-Ti &4:A1 U-Mo-Ti-Al & &4 5 i) 4 58 UG
BT S B, #F 1000 CIAETH IR 4 h JERE
WA H . SR IEXE I SIAk A B I AR S R AT K R AL 2
FEMSELE 800 CIAEEH ARG 1 h FAT K. IR Ab B

£1 U-Mo-TiIAl B&HFERS
Table1 Chemical composition of the U-Mo-Ti/Al alloy (/%)

Alloy Mo Ti Al
U-Mo-Ti 4.750.3 0.5240.05
U-Mo-Ti-Al 4.7540.3 0.5240.05 0.440.1

A% 2 P2, BRI KA 73 J504E 300, 400 CIAEEH
I RCAE T 2 Do di i R 25 I 8 R R 3 EAT A
FAH B TR ) S R

2 GRS

2.1 U-Mo-Ti && B EIH LR

U-Mo-Ti &&ZARE M T2 5 HeMmA%
Bl 1 fpown, HAE la HEKESHSE, LELT 2N
800 CIAEEH R 1 h JE7K¥: &l 1b A& 1c ANFE T Z
B AL B S I S AR SRS, B 28GH FE 43 1) 9 300 Al
400 °C, friEEIA 2 he

HE 1A 0L, U-Mo-Ti = i & 3UG 4405
B, PRI R ST AT 400~600 wm, IRF R T FE X ok
JF R E LW FR S doRi 2, 51560
BANE S, SRR EIHEN A A& EET
SEM 5 EDS 734, 4530k 2. 3 frx. Hr K 2a
KA EEHLIES, Bl 2b 5300 TR 2 h 4

K1 U-Mo-Ti &&& N RPUEI T Z GRS AAHA SRS
Fig.1 OM images of U-Mo-Ti alloy under different heat treatment processes: (a) water quenching, (b) aging treatment at 300 C for 2 h, and

(c) aging treatment at 400 C for 2 h

25KV 200X 100 um

KYKY-EM3200 SN:8306

25KV 190X 100 um

KYKY-EM3200 SN:8634

K2 U-Mo-Ti &4 SEM A
Fig.2 SEM images of the U-Mo-Ti alloy after water quenching (a) and aging treatment at 300 ‘C for 2 h (b)
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Fig.3 SEM images of inclusions and EDS analysis results of the U-Mo-Ti alloy after water quenching (a) and aging treatment at 300 °C for 2 h (b)
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Fig.4 XRD patterns of the U-Mo-Ti alloy under different heat

treatment processes
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5 U-Mo-Ti-Al &4&& 4405
Fig.5 OM images of the U-Mo-Ti-Al alloy after water quenching (a), aging treatment at 300 ‘C for 2 h (b), and aging treatment at 400 ‘C for 2 h (c)

25 KV 200X 100 um KYKY-EM3200 SN:8310 25KV 200X 100 um CY-EN S 2 2 X 100 um SN:8642

6 U-Mo-Ti-Al &4 SEM HEH
Fig.6 SEM images of the U-Mo-Ti-Al alloy after water quenching (a), aging treatment at 300 “C for 2 h (b), and aging treatment at 400 ‘C for 2 h (c)

- i IR 0
T Element wl%
1 u 1'5: 3830& Element ol
M 348 ] 300 1 ' a 102
n _ U 5050 2 g Mo 2670
Mo gl ke 2200 v 5456
Ay B —
2 4 6 8 10
100 e
Element wl% = s Ti
6.74 0 f
TI 4745
Mo 169 2 4 6 8 1
u 4412
y Element ol%
Fe 600 Ul 044
& 5 0 g500f 2 Mo 438
400 u 9517
u Efement wl% 300
I 030
3 Mo 3.82 =200 "
Y 9588 100} Ti : Ti Ti /FfFe
0
Mo Hn Fe 2 4 6 8 10
A,
3 n 3 8 10 Energy/keV
Energy/keV/
o2 MR

Intensity/cps

A T
0 2 4 6 8 10
Energy/keV/

K7 U-Mo-Ti-Al 558 Z A0 A g ot 45 1
Fig.7 SEM morphologies of second phase and EDS analysis results of the U-Mo-Ti-Al alloy after water quenching (a), aging treatment at 300 ‘C
for 2 h (b), and aging treatment at 400 °C for 2 h (c)
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K8 U-Mo-Ti-Al &4:(f) XRD 1%
Fig.8 XRD patterns of the U-Mo-Ti-Al alloy

®2 U-Mo ZAEHRM TiAl B3 FRERLEBT ZENHE
48E
Table 2 Mechanical properties of U-Mo-(Ti/Al) alloy after different

heat treatment processes

Status  Rp2/MPa Rn/MPa 6/% Z/% E/GPa
Quenched 306 509 275 333 58
300 ‘C/2h 517 673 20.2 36 75
Alloy 1
400 ‘C/2 h 632 756 152 253 68
Quenched 401 642 26 46 55
300 'C/2h 827 944 12 41 60
Alloy 2
400 C/2 h 839 906 135 39 64
Quenched 437 855 - - 55
300 'C/2h - 1012
Alloy 3
400 C/2 h - 1302

BT INF 2 HAT WL, FEZ /K 300 ‘CHY 2 h B 2L
J 400 CHJ 2 h Bf 80X 3 F#b B T2 2 )5, IR
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800 T
g
=
X 600+
o
400F *
200 1 1 1
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Status

K9 U-55Mo RA 4N ERIREE
Fig.9 Yield strength of the U-5.5Mo alloy
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K10 U-5.5Mo F & AN FEIFUEIIRES N RIThL
Fig.10 Tensile strength of the U-5.5Mo alloy under different heat

treatment conditions
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Fig.11 Effect of Ti on the elongation of the U-5.5Mo alloy
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Fig.12 Area reduction rate of the U-5.5Mo alloy under different heat

treatment conditions
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Fig.13 Elastic modulus of the U-5.5Mo alloy under different heat

treatment conditions
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Effect of Ti/Al Alloying on Microstructure and Mechanical Properties of U-5.5Mo Alloy

Wang Zhenhong*?, Zhang Litong', Deng Hongzhang?, Chen Dong?
(1. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

(2. Institute of Materials, China Academy of Engineering Physics, Jiangyou 621908, China)

Abstract: Ti/Al was introduced into U-5.5Mo alloy by induction melting, and a new alloy U-Mo-Ti/Al was obtained in this way. Its
microstructures and properties were controlled by quenching and heat treatment of aging. The relationship between the composition, distribution
and properties of precipitates was analyzed, the effect of Ti/Al alloy elements on the mechanical properties of U-5.5Mo alloy was investigated as
well. It is found that adding trace element Ti has obvious effect of solution strengthening on the alloy of U-5.5Mo. The mechanical properties of
U-Mo-Ti ternary alloy can be greatly improved by low temperature aging. It can promote the formation of stable multi-component intermetallic
compounds rich in titanium and aluminum in U-Mo-Ti-Al quaternary alloy under high temperature by adding trace element Al, multitudes of
irregular continuous distribution of the trace element in the matrix and grain boundary have significant precipitation strengthening effect on the
alloy, as a result, the strengthen of U-Mo-Ti-Al quaternary alloy is greatly improved while the plasticity almost decreases to zero.
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