FERE: ¥IB% ¥ XX 2024 £ 54 % & 5 HY: 254602 CPIERRE ) Zekil

SCIENTIA SINICA Physica, Mechanica & Astronomica physcn.scichina.com SCIENCE CHINAPRESS
B3 LY A NN i3 EXY =1 C M k
& SeHEMREEL M NE TR D

HSME T EREAE SN E MR AR
HEIEH

Broein', WA, SRR Z A", Hhl R

1. SR E TR R AR 5@ 2 e, T 5106405
2. PEFBL B SRR, ARGy X TSR =, JEE 100080
*FR RN, FEE, E-mail: tangxc@scut.edu.cn; #k/NE, E-mail: yaoxh@scut.edu.cn

e H 0: 2023-08-25; 252 H 11: 2023-10-19; FI1%% AR H 1U1: 2024-04-29

HE K B AR IS G5 12232006, 12172138, 12202464, 11925203). | R4 JAil 5 B A BRI 7036 4 (O 5. 2022B1515120044), H [H {84
JaRME SIS 2022M721191) dELe 1 ) 5 5K p SEI0 & A R & (5. LNM202308) Fl A e i £52 ZE AR b 2% 2% (4 5
2022ZYGXZR114)% B H

WE TAF+TRAR TERALEAE. XRASZFEMBRAELENER FRLLEETANBLEEA
AR EEE &, BRIE 6 BE RS URFRETFEMN— KT S B A Eéﬁ%é!’i//r/u\féﬁ EEEEGE
FMEMK. RERBEEEEOTABHEA HHEARN R KETEEEREME GRS AZES L
AT, B UL R B A S R R T B 3 25 7 5 v R A 4R {’ﬁ’/ﬁﬂm;ﬁ%ﬁﬁ%‘%&%ﬁ%lﬂgﬁ A E R
HHE—AALR, REFEe TN EEEHENREEER AN AL RS, BEHAERE TR L
Frab S AR SRy me R, RO G RS iTE 2 E B KB, ﬁﬂmﬂﬂhaﬁi?ﬁﬁ]%kT/ﬁJ’%Hﬁ’Lﬁ%%%ﬁﬁﬂ%Jé’ﬂijﬁ_
. ZEALREREUNER EARLALRT 0, RANZ N TGRSR E R E= .

KR FREE, MEEML, KEEU

PACS: 62.20.-x, 62.30.+d, 62.50.+p, 62.80.+f

1 3% R 1 B T B AR PR A B T 2 AL G
Pz S
BRSNS I R R L EAE, A B AL, %) AR 4 R T BURIA S bR — HOBBE A

W BRAAC, B TRNBXEHRAMEE RS |REE N LN T S ERTI AL
AR SRR SR, DURE I MUEAR. L EFPEMRERIN SRS mA R EM A& K
AT A RIS A O SR K R, EREATIMEARE AR TRIEEESHIEN RS e, EERME
MRS RONE. LR, BN R SRS, WMETRIGUE R PUR e U R E B TR
REseEA R I, ERE SN, D W, R, BUR. EMIET . IR

SIS ey, A, SOKRE, % ShaB S T AR A S B R A R AR AR T, R ERLS: IR J35% R0, 2024, 54: 254602
Tang X C, Deng J R, Mo Y H, et al. Plastic event evolution and nonadjacent interaction of amorphous alloys under dynamic loading (in Chinese). Sci
Sin-Phys Mech Astron, 2024, 54: 254602, doi: 10.1360/SSPMA-2023-0301

© 2024 (PERE) FEHL www.scichina.com


https://doi.org/10.1360/SSPMA-2023-0301
www.scichina.com
physcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSPMA-2023-0301&amp;domain=pdf&amp;date_stamp=2024-01-08

RIS, R EBE MBS )0 R0 2024 F S S4E HS

AT ) Rl i S TSt £ [ B ZE 400, AR
Er SRR BT L) [ B R B AR A MR B R, A
75 DU AR S 3H 50 2 FH SR ] R HERE 1) A s . S R
e JT T I E. RLF RO SR T RE DA L REAE ™ I IR v
PR AR TR IS R A K S M B R A
SEME, AREMENERRN . TERERITE S
MISCHEIRIE. KT ARM G &R R AR LR
JEH EE BB ME ML A, RARRL S S5
TREMBARN . HEBIE R EZRTH 5 R A E KA
P i) AL

R [ B U R A K 75 BE G 7K SIS
s, PR RHE R B R B sh s 70 2
A5 388 A 3o R B 9 S P B ), A
B2 SN T3 AR L SRS
I T U, S A3 48— MU A Hh A, PR
A AR SR AESh BT IRBLH KT BLR A LS. 53—,
ZH R R R A B T 18] FRAR AR FH R TR 8
SERGEH, N s R AR A Z ZOm L BRI
W, EILFERE T EHE R R R SR A M. A
Uk, E8375 ARG e i R B TR AR () S A H T A A
A B[R] PR A ELAE T 5 T e A 2. 3K — U
FUAE 55 & Wi 2 A BT o0t 28 4 i Ak A1 5724 5 11 9
REGEMGH R EF R, EbAEA E RIS
AL 5 4 B R P 22 6, ARSI AR BT 5T
XTSI B N2 Y £ S U

2 EESMETHRIISEL
21 RHERGHMHFITA

$i % (Vibration) 2 48 2 G 75 T4 A5 BT 1) & 1 1k
). MRGEN LD T R A Z ORI 5
RO B) S1247 09, W3] T A2 Ak Skl
R 2 R U GV, ST, EIVEIR S e iz aE
T s A oA g b U071 iRk 2 T A ph )
I B AN (N A ZE~10s), AR T 550 i RS A
MR (12 MPa)TEE & &P B R TSI
¥, HRRTHIERE S N TSR, W
A ) ey T B T AT RO, X — AR AT T A
R AE AT, i i ER R A ) -
SRS ). 15 R BN S A IR T AR RS
AR RE B, JETORE AR S BRI T e A

PIeERESR, e UM TR IR TR, (i T
BEFEE AR T (EI1). X —HR 5 3 i ) 7
BPURE, 5 R B T ARG R R P 12,
Ak, X — ORI 5 AR T S A Bl 7 AR A
Bk, BABEREN6E X AT e 5 2% 5 i Eas .
KRR T Byt Do sedh g 7 AR & &G T 451
L Eh B Y e T FE RS T )32 F 23 ).

55 2R A - A AR T AR L AE 2005 F I chit-
suboi NP R AR S AR A1V 3 44 S E i
I, XFAREM 5 e 5 A R A R KR
T HEBR CAREFRRR ). XN, WERG I
R BT IR A T LS BIEOR AN R A R, X —1
RFERELE S T3 S35 . Lacks#10sborne™”!
WHIT T E fb R RAE IR B YNGR 2 1 45 8 AR AT
N, FERIN TN B V) SRR A, 45 R a1k &
AL AT R EARAPIRE, BT 28R,
T 238 K AT I 73 i 1 >R P A 2 e s 1 [ o 2k SR
X BT 1 PRI 544 R R R 2T &
GRS K, YRR BB IRIRE R S A D
PRIZUE 7. Sastry U ARZEY 27 1k R B0 R BT
Wi, [RIFELEE R 1 BE N AR IRE IR RGAT I
JHERRAS B BARS AR, DNNAER R RS
FBIAFRRES, TR ASEIR 28 R 4000 B W UIHIRAS.
BT R T ) T A BB AL, (R R Z AR R 3 I
AR ERER. S, Regevi AP IESR % 851)
RAT LR T AE R RIRTAT . AT
TR G, REGEFAReSIENIER, A
PERR IR ERD . 3 2 kA Ak R v (RRE T E 22 VI AR - S 3
SRRV R E 5, RSG5 H AR nT 1. B B
ARPRIEIE K, RGN JEIAYEIEPA B I 2 AW EiR. B
A BIG FIRIE, RGO A FFFE AR PRER, 102 R0 H
TRHAT N(E 2= 15 X F5 2L, Lyapunov Exponent).
FH T ATV 55 21 1 i S0 M0 A0 187 5 5 D7) 1 et Al 2 AR AR
P, By DA AR, HE df iR 2 00 28 i Ml TR AT A
MIEE S, X PR S AS v] B HE S A S A S R AR
S PR BT AR 1A R e St v A8 BIE DY, 3,
ShangZs NP St — B W98 T X RROE R 8T 1) i )
THEES AT, fa T B AR S R
B8 T AN X FR AT 7R AL A 51N & 1) S 14 28 2 e %
I UGS 3% £ 45 K 2 AL RN AE AL g AT R 50, B
B — PR B AR R T 45 R

254602-2



RIS, R EBE MBS )0 R0 2024 F S S4E HS

1 (R ASORE B AE PR E 1 5 AR £ G RSB PR 3 ()™ R - 5 28 (b))

Figure 1 (Color online) Ultrasonic vibration induced (a) superplastic flow in amorphous alloys [18] and (b) crystal-amorphous transition [22].
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Figure 2 (Color online) (a) Spontaneous “ductile brittle transition” phenomenon with increasing impact velocity [41]. (b) Definition and statistical
methods of adjacent cup-cone structures [39]. (¢) Evolution of cup-cone spacing, size, and corresponding nucleation density with impact velocity [39].
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Figure 3 (Color online) (a)—(e) Non-directional migration of inco-
herent twin boundary under electrical pulse [76]. (f) Schematic diagram
of twin boundary migration (The black dash lines represent the intervals
between pulses. The red and blue arrows represent the migration

distance and direction under electropulsing and relaxation, respectively)
[76].
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Figure 4 (Color online) (a) Schematic diagram of potential energy landscape [2]. (b) Plastic event crossing energy barrier [94]. (c) Stress drop on
macroscopic curve and corresponding microscopic plastic event [2]. (d) Quadrupole structures observed by 4D-STEM [90].
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Figure S (Color online) (a) Comparison of the correlation between structural indicators and plastic events [95]. (b) Spatial distribution of order
parameter y [112]. (¢) Schematic diagram of local yield stress detection [114].
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Figure 6 (Color online) (a) Self-organization of quadrupoles into shear bands [88]. (b) Evolution from slip line network to shear bands [140].
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Figure 7 (Color online) (a) Amorphous plastic constitutive model considering medium-long range correlations [181]. (b) Evolution of shear bands

predicted by traditional models and medium-long range correlations [181].
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Seeking order in chaos and perceiving truth in ambiguity is the lifelong pursuit of many amorphous material researchers.
Amorphous alloys are a new class of metal materials achieved using modern metallurgical techniques and entropy
regulation, which maintains a liquid-disordered structure by inhibiting the crystallization of alloy melts. They have great
potential in strategic core fields, such as national defense and military, aerospace, and rail transit, owing to their superior
overall performance. Researchers are primarily concerned with the dynamic mechanical response and damage evolution
process of materials under complex loads because these disciplines require equipment to withstand continuous impact
loads. The purpose of this paper is to investigate the research and development of plastic event evolution and interaction
in amorphous alloys in terms of dynamic loading. A deeper understanding of new phenomena and mechanisms arising in
amorphous systems under dynamic stresses can be achieved by elucidating the response of basic units to the external
environment and their correlation with macroscopic statistics. The ultimate goal of micro and macromechanism research
is to elucidate the direction of technological development and examine the regulatory space underlying phenomena and
mechanisms.

amorphous alloys, damage evolution, numerical simulation
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