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Reversible plastic deformation and
elimination method of U-Nb alloy
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Abstract: The reversible plastic deformation during machining and static tensile test was studied for as-quenched and
aged U-Nb alloy. The deformation mechanism of U-Nb alloy was probed by X-ray diffraction analysis and in-situ tensile
test on transmission electron microscope. The feasibility of eliminating the machining deformation was probed by aging
method. The results show that the growing up, incorporation and reorientation of martensite variants with high density
twins is the primary deformation mechanism for U-Nb alloy at the initial stage of deformation. The plastic deformation in

as-quenched and 150 ‘C aged U-Nb alloy after machining is similar, but larger than that of 200 ‘C aged alloy. The

recovery deformation can reach 50% after the alloy aging at 200 °C for 30 min.

Key words: U-ND alloy; shape memory effect; deformation; elimination; twin; martensite

PFEHT L7 1 U-Nb &8 (5 LA 5tk 6.3%, i
S0 A RS (U vk B R R AT s, A% T
FErbas F ISR L i A T i F— AR AR . BAT R
PEUL FEAPERTCL R ARACAZ NP5 2 4 NI
BRI . %S SRR IO R R R p(bee)—> y°(IE
Ji)—> o (FRbYEEAS, B IS I 20 R = A i 2R A 4
AR, I I 2E RTINS U, s
B IS 1) A8 Ak g AR e,

20 40 80 4EACH], VANDERMEER! gl £ % Il
U-Nb & S eI T3k 2 o (8 RS ANBR e P 1) 8, -

s HER: 2010-07-24; 1&iTHHER: 2010-11-24

Xt U-Nb 158 AR FENLT R IRICIZ RN AT T K
(IRFFFL . NS S A G AL T RO AR AR T
PRACAZHLEE ™ SO AT A IR A T A )
o FEAMITFRH: U-Nb 15 G5 KT N A 7%,
3 AR KR S AR R 200 C AT LS 2]
M5 EANAENT. U-Nb &< LAt A0 a0t 9 v A
A SN el a2 3115 %N DU DS Gt B RS 25
JUHBIERTLUEBME ] 25K, (Al BRI IZ A
B ERARSIARGENE, B BRR AN R4,
AR B2 IIRACAZ N AT 22 S B, AT 25 U-Nb

BISIEE: forlg, mg TR Hif: 0816-3626394; E-mail: he-lifeng@163.com



21 % 8

IS, A% U-Nb & < (1) ] OB PEAR I B S0 07 ik 1905

AR KA N R e R AR R B AR H AT
AT R BRI A B AT B A TR AL R WA OGO

ASCAEFEMMESR 7 BIBIHTEM) . X ST
S (XRD) S0 M T BOW % 45 < 1 PR AR T S L R AL
HIREAT BT, W #7s U-Nb & F e Tt
Ferbp EIRPEAE ISR N, IR RIS Z A BAT R
1ROk, SRH 200 C IR, KR
TR BN AV E AR e AT . i FAER U T
PRI I RN, WM Cge kA
O EIRARZR ), ORI AR BEAE I B B AR I 7]
I, AT LA A A WA LA A, AT AT B
THE A NS RE M LUBAE I A7 R
SR DE7Se oy é T T

1.1 RXEHE

T 3 MRS U-Nb &4, kb4
PR SAVE RS (150 °C, 1 h)I%. (200 C, 2 h)
WL, BUR 2 AR A By CIRES.

X SHEATHHRAE N 40 mm X 10 mm X 2 mm 4R
DRARFE, SRR A TS J5 e i, RAAH A
3BT 2T S BEAFET RS AN R U R R —
TRFEAE X'Pert 28 X S ERATHMY EREAT 7007 2538 5
L S B SR AR I, BRI T RS . RS B
HZJEZ) 50 um, AR5V 7 mmX4 mm # F, R
LS HL el S 2 F LS DI SOMs e, 7E F 2 H-800 443
ST AT AT SR A R A S . R K
XRD HCRIRFELE INSTRON 4482 #HEHRIGHL FBET
e R

1.2 BETRARES

A P A (0 5 VR SRR [ R AR TE . W AN L
A (5| AR () P B EA T I AL 2 A 2 e 2
ATELE 1), R RN T2 H A S n T ZA
Sk, BRI LSHOFE 90 r/min, HEJ]
i 35~50 38 o T AU T R AR AR TR AR
DAL SR P 1 s B T o E O [ AR A T s 4
2 R HR IR T BB EAR T

1.3 H{RRmPuRIe

Fr R I /E INSTRON 4482 #1RHRIG AL _E3EAT,
F BN S mm FRER R N — e AL T 5 )
B, WA B L. RFER IR RO A

I
(b)
B BRSO AR i Hos
Fig.1 Photo of ring specimen(a) and schematic diagram(b) of

compressing die
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Fig.2 Optical micrograph of 150 ‘C aged U-Nb alloy
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Fig.3 Engineering stress—strain curves of U-Nb alloy
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Fig.4 Microstructures evolution of 150 ‘C aged U-Nb alloy during in-situ tensile process: (a) Original; (b)—(d) Evolution of twins

during TEM in-situ tensile test
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Table 1 Ring outside diameter change before and after
machining
Diameter/mm
Group
Original Machined 24 h later
A 96.10 96.22-96.32 96.16—96.22
B 68.40 68.68—68.74 68.58—68.62
C 102.86 102.94-103.00  Unchanged
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Fig.5 Reduction in length of undeformed specimen during

heating
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Fig.6 Photos of 150 C aged specimen before and after
heating: (a) Original; (b) Bending; (C) Reheated
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Table 2 Change of diameter for ring specimen before and

after loading and heating

Diameter/mm
Group
Machined Loaded Re-heated
B 66.4 68.0 67.0-67.1
B 60.3 61.3 60.8
C 66.9 68.2 67.0
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heating
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Fig.8 XRD patterns of U-Nb alloy after deformed and second
aged: (a) 150 ‘C aged; (b) 200 C aged
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