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Abstract Ti2AIND alloy was treated with High Current Pulsed Electron Beam(HCPEB ). The microstructure
of the alloy after irradiation was analyzed by X-ray diffraction, Scanning electron microscopy and Transmission
electron microscopy. The results showed that a large number of craters were formed on the surface after irradiation.
The density of craters decreases significantly with the increase of irradiation times, and the alloy undergo a+p—O
transformation after irradiation, the B and O phases are refined significantly. After irradiation, a remelting layer with
a thickness of about 4um was formed in the surface layer, and the aluminum in the remelting layer was
supersaturated and formed an aluminum-rich layer. The irradiation produces high amplitude stress and temperature
gradients in the subsurface layer, resulting in strong plastic deformation in the subsurface layer and the formation of
high-density defect structures such as dislocation, twins and layer faults. The corrosion resistance of Ti2AIND alloy
is improved after irradiation, which is mainly attributed to the surface purification effect and composition
homogenization after irradiation, the formation of dense Al,O; protective film from the surface of aluminum-rich,
and the enhanced diffusion of aluminum to repair the Al,O; film lost in the corrosion process, which improves the
corrosion resistance of Ti2AIND alloy.
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Fig. 1 XRD patterns of Ti2AINb alloy before and after HCPEB

irradiation. (a) XRD diffraction pattern, (b) enlarged

diffraction peak of the (110) crystal

B AR O FHELAALE AL, A2 5 00 HF, ik —# %
BT S W E s 275 LAAE SCIR AT LURA 5 SR A it th
BAH. a AHAI O AHZH M . 4 HCPEB fi M85, o AT
ST 2%, A Y O+ AHAT ST AR IR 7E, HOH R
JSE 3 0 B S5 {ELAYT S WA R o v o 7 1) A A R
JEE ) i A%, 5 & THT 4 T 5] L R80AT BT 90, R 2 45
TR MRS A A EE R AR O . T
HCPEB % I 4 H M0 25 ) P00, 7 A5 S 4y o ] Py
ARk T A AT A % v Y B, R R R TR
A R A il RE I, T A B B R 7 R AR
atB—0 AL O AH™ (AR %R, 25 i AR HUS o
FATF 2%, T O RHATT Sy Wi B2 D) 2 A7 T B8 548
%2 HCPEB :ERHI/F p tAREEH/nm
Tab.2 Lattice patterns of p phase before and after HCPEB irra-

diation
Samples d/(110) d/(200) di(211)
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Fig. 2 Microstructure of Ti2AIND initial samples
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AR T . AR DA 5T 4
ik HCPEB &b 3 J5 ¥ it 2R 11 B K LR AR Do e
T# HCPEB f5 FE i F2 rhr, FE SR RZ B e IR 1A
Ak, T A AR (AR FRUE Tt s ) Py G i 2 i I ) 2 1 g
K, Bl 283l PR v A A FR R TR RO LRSS
AR, JEYL Y TAEIC Y SR MR A AP AL,
SETHT A TLUR 4 BR G A v 3R T 0 o %8 B2 AR RT3 s, B
SEDUIZ 0 B M B R 4 2 Uk IR ) e BTTE ik
R T R T 3R A A TR 4 VR, A BTmE A it 7]
F S 53 Ji JoT 2 Bl o e AR A Wt 2 TV B, Db T I bt
TERZ B9 A%, BV 26 0 45 LAV Ak, [R) I 76 i 62 1) 4 e
I AR A DR % AR D RIS, DR 3R T AR 1S A

[18-19]
, &

R e, EEE AR
4 Sk A ) 58 BB Ti2 AIND A b i 4% 1
2 JE 5 i SEM 12, 22 HCPEB 4 IR 5 il FE R Z B
BT — ZMELUBE R 22, SOR IR ROE SRR
TE P B K i 2 i SR RS AR R TR B A — it
RIHA (AR I H 522 ) o bk B85 7emk ke
{14 s TE0] AR it 3 T BRI B T s A, Tk i 45 o f5 K
SEMORLE B R4 BEE T e AR AR RO 7
), 3k — b R 2 2 A R N R Y 2 A Ak,
TR BN, BRI SR T A R AE LU ek, 5
FEARL L7 A B Y X
(2) g R (b)

w remelted layer

Iremelted layer

. N ’ 150
substrate "\ & ; 77|+ lsubstrate

Fig. 4 Remelted-layer SEM images of the irradiated samples.
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Fig. 6 TEM images of the initial and 15 pulses of HCPEB irra-

diation. (a) initial samples, (b) fine grains, (c) dislocations,

(d) defect structure, (e) fault-twin structure, (f) twins
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Fig. 9 Electrochemical impedance spectroscopy curves of Ti2AINb alloy before and after irradiation in 3.5 %NaCl solution. (a) Ny-
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