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Fig. 1 Simulation cell for an SFP interacting with SIAs



5% 3 AT 4R -

B R R TR S A AR AR TR ST « 291 -

LR R AR RE T gL A MR EE S 0. 106 1 R Gk
A" ) i D R 23 50 ) i B DAt T 2 5 5 e A R o
BEALGIA Zr G JEF 52 B, 28 7 2 38 2o 78 14 & o Bl
PUBR Zr J50 7 92 B 51 A S8 MR » R R G kAT
AE B St A B S 2 S5 4. fe e o T A 4R TR R 48
(NPTORE A 2 Tl 2 H AR BE O PR 455 2 i 1 R 2
P T WS 256 4 7 06 19 m BRBA A A AR . O T
T2 4 B 5 R R e o AR LA R PIL AR A 3
W T B EE R B T IR A A RE L AR
B2 B0 5 )5 SRR A5 R — A 4.

2 ZREFMW
2.1 REESFHESRBRKEMOEEER

TE S B A WE5E P B 7E i T e R
TG AR L AR B9 AT S S A AR SCRY BT 5V

%
e

R N Y
R

X EL AT
F B el A

08008880 0L

P BT AAR SCH B SE 7 IR 100 KR J2 B 4 7 3
55 R SR B B A AR L AT 2 Ca) B L 7E 100 K
JZ G T B I 25 R B R A AR A Bl A S
BB AR KRS Bl R A IRR T 25 A M2 5 4 7 I
PIPRFERRE R WL B2 5 4 7 B8 Wl s AL Y B
L. TR 5T A& 2(b) B s S TEJ2 5 46 T B
WL B T A BRBE 1T LA HE I JZ B < 3 Ol T A] B
JE T

T IR TR R X S 4 B R R B AT A
9 82 M) AR SO L EE A2 A 1) 0 K300 K AT 600 K. g
T b A A A AR SCAUAE V2 5 4 7 R IS
A T RS S BE AL T A S A TR B T s L 3
Ca) 7% » I HL 1] Bt J5 5 0 25 67 1) o7 B B9 AT ). )2
SFIERB RS R 1.9 nm. %FTF 18] B 5 F 28
37 o AR SORHEE R R B 9 RS RBES TEAD T 5 BN
B UL R 5 BB Y 20 A 07 B A () E SRR A &5

—_
N

10 0000 0t

DTS
-l H

(a) 2 5REEFHENMIIEN

(a) Interaction between vacancies and SFP

Z[0001]

X[1120]
Y[1700]

(v) BIBRETF5REESFENHEEER
(b) Interaction between SIAs and SFP

B2 100 KB R RST 109 nm 2 554 5 B 5B 0. 100 5 BRI 9 AH 1A

Fig. 2 Interaction between 1.9 nm SFP and point defects with concentration 0. 1% at 100 K
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Abstract Zirconium and its alloys are used as nuclear fuel cladding materials due to their excellent
mechanical properties, corrosion resistance, and small thermal neutron absorption cross-sections. When
exposed to radiation, a large number of irradiation-induced defects emerge in the zirconium alloy, seriously
diminishing its mechanical properties and service life. This study employs molecular dynamics simulations
to investigate the interaction between the stacking fault pyramid and point defects (i. e. , interstitial atoms
and vacancies) in zirconium. It is found that, at 0 K and 300 K, the stacking fault pyramid exclusively ab-
sorbs interstitial atoms; while at 600 K, it absorbs both interstitial atoms and vacancies. To explain this
phenomenon, the binding energy of interstitial atoms/vacancies and the stacking fault pyramid is calculat-
ed. The results indicate that the binding energy is related to the type/position of point defects: the binding
energy of interstitial atoms is much greater than that of vacancies, making interstitial atoms more likely to
be absorbed. At the same time, the proximity to the stacking fault pyramid amplifies the binding energy,
rendering both point defects more susceptible to absorption. These simulation results provide a new insight
into understanding the growth mechanism of irradiation-induced defects in zirconium.

Key words zirconium, molecular dynamics simulations, irradiation-induced point defects, stacking
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