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Abstract 3 MeV Auions were used to irradiate Hastelloy-N and NigyNb,o amorphous alloy, and total doses were
2.3x10™ cm™ and 5x10% cm™. X-ray Diffraction results presented that NigNb,, amorphous alloy showed good
stability in crystal state, but Hastelloy-N had apparent strain increment after irradiation. Nano-Indenter test found
that softening of NigyNby amorphous alloy and hardening of Hastelloy-N were mainly caused by atom
displacement damage. Through measuring step heigh created by half-shielding irradiation with an Atomic Force
Micoscope, the authors found that the irradiation swelling of both materials were approximate. Scan Electron
Micoscope observation showed that the critical dose of NiggNbsg amorphous alloy surface viscous flow induced by
3 MeV Au ions was larger than 2.3x10% cm™. The surface viscous flow critical dose was not uniform, which may
be caused by surface stress induced by mechanical polishing. NiggNbsg amorphous alloy should be potential to be
protective coating against corrosion and irradiation damage, for its self-healing of surface defects through viscous
flow mechanism.

Key words Hastelloy-N alloy; Ni-based amorphous alloy; molten salt reactor; irradiation damage; viscous flow;
self-healing
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% 1 Hastelloy-N § £ X Z=H 5
Tablel Normal chemical composition of Hastelloy-N

JLHR Bt 43U Wt %

C 0.05

Si 0.5

Mn 0.5

Fe 4

Cr 7

Mo 17

Ni bal

Hastelloy-N & 4 & 5e 8 U1 HI L 5 mmx5 mmx2
mm AR, SRS 1000 H SiC b 4% X HL g
FOFI, R R A TR G AL B
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T (SEM) AR & 1) di AR 55 480 L 3 TR S5 0 5
1T3RAE,



X +54% 3 MeV 45 T4 I8 NigoNby I i &

4 K Hastelloy-N & 4 1Y 47 1845 43 0F 5%

— Ni Nb,

60 40

— — Hastelloy-N

JEFRBALHA / dpa

<
~
1

<o
o
1

0 2000 4000 6000 8000
TE/A

E 1 SRIM 2008 it% 3 MeV Au* 55 NigNby FRE
% Hastelloy-N § & EFRBUBRGHREN
Fig. 1 Damage profile produced by 3 MeV Au’ ions

irradiation in NigNbs amorphous alloy and
Hastelloy-N alloy by SRIM 2008
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Fig. 2 XRD of virgin and 3 MeV 2.3x10" cm™ and 5%10" cm™? Au ions irradiated samples
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Fig. 3 AFM image of 5x10% cm™ 3 MeV Au ions half-shielding irradiation samples
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Fig. 4 Hardness (a) and hardness increment (b) of virgin and 5x10™ cm™ 3 MeV Au ions irradiated Hastelloy-N alloy and NisoNbao

amorphous alloy with depth from 100 nm to 1000 nm
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Fig. 5 SEM images of NigNbs amorphous alloy
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