‘ » z 2 / El. Scopus Iz
. Scopus
. 2 PO

Chinese Journal of Theoretical and Applied Mechanics

Bt T CoCrFeMnNiRi i & O B ASTR 43 3l 1 54

HOR, B, BB, MATE, KRS, K8

MICROPLASTIC DEFORMATION OF CoCrFeMnNi HIGH-ENTROPY ALLOY UNDER LASER SHOCK: A
MOLECULAR DYNAMICS SIMULATION

Du Xin, Xiong Qilin, Zhou Liucheng, Kan Qianhua, Jiang Suihe, and Zhang Xu

TEZR R View online: https:/doi.org/10.6052/0459-1879-21-468

HEAT BRRRNER IR At SO

Articles you may be interested in

WFeNiMo =il & 4 3 12447 0 M AR IIPEREFA

DYNAMIC MECHANICAL BEHAVIOR AND PENETRATION PERFORMANCE OF WFeNiMo HIGH-ENTROPY ALLOY
J122 4. 2020, 52(5): 1443-1453

A A 0 1 2B R B AR TEA T AR STt

MECHNICAL PROPERTIES AND BEHAVIORS OF HIGH ENTROPY ALLOYS

J12F2EAR. 2020, 52(2): 333-359

PR B AY S AR 5 b R RE S A R

IMPACT ENERGY RELEASE AND DAMAGE CHARACTERISTICS OF TWO HIGH-ENTROPY ALLOYS
J12FeEARL 2021, 53(9): 2528-2540

BT 0018 1A RS AR eR O W S A A K 3 B

NUMERICAL ANALYSIS OF ASPERITY CONTACT MODEL BASED ON MOLECULAR DYNAMICS-GREEN'S FUNCTION
METHOD

J1%2 4. 2017, 49(4): 961-967

BTl a A S IE R MR T R 5 2 M RE I 5T

STUDY ON TENSILE FRACTURE BEHAVIOR AND MECHANICAL PROPERTIES OF GO BASED ON MOLECULAR
DYNAMICS METHOD

J12F2F4. 2019, 51(5): 13931402

AR N BB 75 K 4 5350 15 AL

MOLECULAR DYNAMICS SIMULATION OF SINGLE DROPLET EVAPORATION UNDER ALTERNATING ELECTRIC FIELD
J12FeEA. 2021, 53(5): 1324-1333

PSEAT (E/AV N R BB A o))



953 % 12 ) % ¥ #R Vol. 53, No. 12
2021 4 12 H Chinese Journal of Theoretical and Applied Mechanics Dec., 2021

AT T CoCrFeMnNi = EE &MU EBMHTRAY
SR NFER

ok BT AR Em- wEEST K -2
* (PHFEAC I K2 )2 5 TR 24 B, i 610031)
T (PRI R 2 B, TN 430074)
(R LRER A R A S )y TSR, 142 710038)
1 ACTTRME K27 4 R AR E 5K 8 SE 80 5, B 7T 100083)

N\

E BoL A BT LA ROWAR b RHRE 57 %5 i, 802 N TS AR U, CoCrFeMnNi il 5
A R S R B e R R, WO b AL IO ZR AR A LA o sl 2 i S AR R R A
Pt LR A A 0 B A T S S SR e 18 0 258k, %) CoCrFeMnNi i & S EAT T b b B, e L
PRI L BRI B GR DL A R A R A A AR AR S 3 [100] 5 1) BEAT i i oA H X
B, I BB PEAS T IR b 2™ A AL I [110] 55 [111] J7 [ bk IR A 7 00 43 B 4 1, O HLSZ bt
DAFAE R 24 LU TP K, g B i T 7 P T P 5 R (K B s AL X 73 S DL 5 m T 3y B R4
HeAT 5%, A R IR pf ok (K] Hugoniot 54 A PR R A 25 983 PR A2 8 1) s F b oo 3 58 15 ) DT B 42 AR 1K)
Schmid (A5~ K/AMT 2%, BEAh, i i T 1 B6 BEA B SR 1K™ A, A7 B LA o o IR PR ST I I s, A i 1
HED5 Ty ey 7 AT S (KL B ok 2 R AE R R P AUAFAE IR AR e N T, RS H R SR AR LY ), SRAR N AT 1)
RANFAT WS AR OGN, f i, 5 B R RS R (2 Ni BT B, B CoCrFeMnNi 9 & < AE b
A R Hy T R IR AR RN AR T A Ni B2 ) TE R A .

KA WO, R, FRIRYEX 8, B A OGTE, SR Ty, (A L, Sy Bl

hESES: 034 XEARIEES: A doi: 10.6052/0459-1879-21-468

MICROPLASTIC DEFORMATION OF CoCrFeMnNi HIGH-ENTROPY ALLOY UNDER
LASER SHOCK: A MOLECULAR DYNAMICS SIMULATION"

Du Xin* Xiong Qilin T Zhou Liucheng ** Kan Qianhua * Jiang Suihe "  Zhang Xu *?
: ( College of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)
t ( College of Aerospace Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)
- ( Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi'an 710038, China)
tt ( State Key Laboratory for Avanced Metals and Materials, University of Science and Technology, Beijing 100083, China)

Abstract Laser shock processing (LSP) can effectively improve the fatigue life of materials, which is widely used in
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the aerospace field. CoCrFeMnNi high-entropy alloy is a classic high-entropy alloy system, so the studies on
microstructure evolutions and shock wave responses after LSP play an important role in the application of this material in
the aerospace field. The molecular dynamics method is used to simulate the shock of CoCrFeMnNi high-entropy alloy,
and it is obtained that the elastoplastic two-wave separation phenomenon is related to the shock direction, showing
obvious orientation-dependence. It is found that there is no two-wave separation structure when shocking along the [100]
direction, and an intermediate phase will be produced in the process of plastic deformation. But, when shocking along the
[110] and [111] directions, a two-wave separation structure is produced, and there are a large number of stacking faults
and disordered structures in the impacted area, the high dislocation density is an important reason for the disordered
structure. The phenomenon of two-wave separation is related to the number of active slip systems, the Hugoniot elastic
limit and the critical impact velocity for plastic deformation when impacted along different orientations are related to the
Schmid factor of the active slip systems. In addition, a gradient dislocation density structure is induced due to the
shocking loading, the dislocation density first increases and then decreases along with the shock depth, and a greater
dislocation density is produced when shocked in the close-packed direction. After the shock, there is residual
compressive stress at the both ends of the model, the residual tensile stress is at the core of the model, and the magnitude
of residual stress has obvious orientation dependence. Finally, compared with pure Ni with the same size and orientation,
it is found that there are more disordered structures in CoCrFeMnNi high-entropy alloy than pure Ni during the impact

process due to the lattice distortion effect.

Key words laser shock, high-entropy alloy, elastoplastic two-wave separation, orientation-dependent, residual stress,

dislocation density, molecular dynamics
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