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Fig.1 Model and void distribution of porous single-crystal nickel: (a) model configuration and crystal structure, (b) schematic diagram of model

loading, and (c) schematic diagram of the angle between the void plane and the direction of tensile loading
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Fig.2 Stress-strain curves (a) and average flow stress (b) of porous single-crystal nickel with §=0<90<



* 3770 -

L E A e

52 3%

I, RSB A I IR, /£ 6=0-90°TF H
rm B IR 77 A 13.74 GPa [£1K % 13.57 GPa, 1 2a Fir
N, RIS 0 XF RN 15N Kl 2b & 6=02-90°
R A i A O 8 50 ot A R e b = M) Ok
18% N AE 2[RI BT NIt AR 3, X6f REESA1 Eh S A7 53 )
4895, 8.56. 7.87. 7.40. 6.95GPa, #=0=90°F "I}
MBI/ T 22.3%, 1K B A3 SEPE R B
UK, 6=90 I M) N R i i, s iid k. &
3 J2 0=0=90 I IRt & N A Y 4 . K 3a Akl
Jee ARES SR AL Y, FLITR A A ORI 1 e SRR, L
TR A KSR RIS B 3b & 22 FLITA oA ol B e AR )
R AT A28, 1/6<112>(Shockley)fir i JAH 43 5
o B4 £ S B 83.1%. 80.3%- 86.45%. 82.5%. 82.7%,
XK AMPRLE RIS, A7 5 2828 F 22 DL 1/6<112>(Shockley)
Rt E, M NIBYRTEYS, KE R 1/6<112>(Shockley)
Miiesh o T BALIARE, MR AETAILR .
PRME R AT 2 A R 9 2 AL % . AR
MEERIMG, REFEM R EMRKR, K, 45
THRL A 2 A &R P 0 AL A AR B T (] B AR AL 4 B
B, FLIRARAR 20 B 38K 0 2 R AR 45 38 A Hh oy sk
FHEREMO. AFCRH T — Rt EAR R AL R AR
JEALBRGE T TT, 1% TT R AN X I 43 A R K
INRNSETTIR R TT, LIRS RS S8 N 2 — /)
SLOTR, TR RGEIE IS B R AN TR LT
RIRNZS, WKL R BT A KN 1.02a, a N
A B ) SRR A AR foe ARRSE R, 1AM
T4 ANET, BSE /N SLITR R IT AR N AL S RN 2
N<1 i, Z/LT R RITTAME AT HT (1, BA
SHRETT (0) , AL X S FLIRMA AR B 5 e T H 4
Z AN LLEAN NS T AR IR AR, BEAMAE &R B FLIR 4
HONFLIRRRL 2 b AR R AR, 3 BRI 207
PAFBI &5 B OAAERY. & 4 % LI AR R

FLIRARAR 73 2 I I A o AL s A 32 03 e i B
BT AR B, PR A K BORRR e A KB L9,
da Jlirs . (AR, FLIRARER 7> HOre s It By B AR
FHIF], 32X A2 BT 5P AR TS 5 (0 A6 W 256 LR RS 1
SN R B ARSI AR KB B, Bl A FLIE B 2
PEASTE IO, FLIRR A 2 B R AR HA %y s[RI,
FEZ I B FLIR A 57 AR KRR 2R I [R] 2 RN E S, tooe
Al tof3 5 4.6 ps A1 7.6 ps, T EIMEAXT TFAT N,
[ FLIR Bk ST A KB (198D T 36.8%, 3 BA I BN # 4 2t
TR I LI SR A A PR AR K T B, BE A AR R
FLIAZ MR 1A S X P A A BAE R, FLIRTF G PR SR 4R,
T PR AR KB BALTR AR AR S B 2 it 1, 6=02-90°
T, P A K B AR AR AR B R (H KBRS 7
%74 0.01107, 0.01112, 0.0112, 0.01141, 0.01158, &
6=90°F [ FLIR AR 4 Bl K 2 e bk, KB 6=90 % 1%
AR R R R FERE KM B, BEE FLIR AR FR 138 n
MALES ARG, N LA, A 783l 1 0
B, AERXAEBCALTAARRR > HOR B N AR AR, A
KRB By, FLIRARRA 73 SO K s A 5 — [ e (8
Z A1 o

Bl 5 & R T-FLIAA R A it 28, B ) kI Ze kR
FLIA R 2 () X2 FLIR AR 2 500, ek foR
Je BRRE Ctp) 55 7 B LR AR AR 20 B, T b AL TR A ) )
2979 20 ps, 2B R A 0FFLIR AZ M BN o ABARIE R
Ay AL B ) 5T JE IR 21, X2 T LI A AE
R T AR AEFLIR B A ), RIS, BEE 241 0 Y
hn, B iRt NS R B (R SR ET, AHEE IS 0=0<
JEfH 6=90 " F R A= S I T 75 BRI 42 61T 0.8 ps, axX AT
Re A TE LR A% 5 i I A 2 Ta], 0=90 Tt Ll J&] [ f7
s 3 50 2

ZE LRTIR, SRARAOEH) ) 2 R A BRI 2,
MR NIEEAR T 2 S5 0=90 2 KA R AR R 7 A%

1-Other e b
2-1/2<110>(Perfect) |
3--1/6<1 I2>(Shuckley)\l
4--1/6<1 F(JHSmir-rod) ‘
. |

6--1/3<11 1>(Frank)

2T
- %\00%‘\'\
O

B3 2Ll B it B AN o A B 5 4
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Tensile Behavior of Single-Crystal Nickel Containing Void Defects: Void Growth and
Coalescence Mechanisms

Song Kun, Liu Hao, Wang Lusheng, Ding Jun, Yi Junhao, Lu Shiging, Huang Xia
(College of Mechanical Engineering, Chongging University of Technology, Chongging 400054, China)

Abstract: Molecular dynamics simulations were used to investigate the effect and mechanism of the angle (6) between the plane of void center
formation and the loading direction on void growth and coalescence behavior in single-crystal nickel under uniaxial tension. The results show that
the yield stress and average flow stress of single-crystal nickel decrease with increasing 6, and the rate of stress decrease accelerates with
increasing 6. When 6=90°(loading direction perpendicular to the plane of void center), the independent growth time of voids in single-crystal
nickel is the shortest and void coalescence occurs first, leading to the easiest way to entering the softening stage. This is due to the fastest growth
rate of void volume fraction and damage evolution rate in single-crystal nickel when 6=90< When 6=90< the significant reduction of 1/6<112>
(Shockley) dislocation length and the maximum transformation rate of atomic number from fcc crystal structure to Other and hcp crystal structures
in single-crystal nickel lead to the fastest damage evolution rate and the most severe damage level. It is worth noting that voids in single-crystal
nickel are most likely to coalesce when 8=90< due to the larger tensile stress on the void surface under this condition.
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