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Molecular dynamics simulation of influence of holes on
tensile properties of 3D printing AlSi10Mg alloy

CHEN Chuanbo, MA Fang, LUO Yiping
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The uniaxial stretching process of 3D printed AlSil0Mg alloy with voids is simulated by molecular dynamics method,
and the influence of pores on the mechanical behavior of the crystal is studied. The results show that the elastic modulus, yield
strength and peak strain of the material decrease with the increase of the pore size. The increase in the number of holes exacerbates
the tensile fracture process. This study mainly analyzes the influence of pores on the mechanical properties of multi—alloys at the

atomic scale, and provides theoretical guidance for future experiments and research on holes for 3D printing.
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Fig. 1 Model for AlSi10Mg alloy

1.3 =L E

fifi FH LAMMPS ZR{4A5 40 3D 4T ER ] it v 25 LT
AR, AL N R L ik E] 25 K 0.001 ps,
£ 300 K iR ith 00 5t B 5 AR AL R4 745 b T 000
AbHE SRS HEA TV o ST 81 5 ST RS SR A
TRERIRE g 1k, BT RN 0.1 ps AR AN
14 BERFRSWFHE

AJR T EAM ( Embedded Atom Method ) J2&
SRR Z i H FH 0 Z2 R SR 45, LA 1 A Ak
8 BV BRI 20 o S [ AR EL AR FH A o S8 2 kv Ji 7
Bttt ATE LT 2 A ARE , HiRak Uk

E= Y F[Y 0] =) Y 0,0).

(1)

H, E 3G, FONET i I ARE; p, WIR
R O R A Y[ S e i) e el A K )R
ry B0, RRIET | RUECT j 22 [0 R B A3, A3
il FH A S PR Jelinek 8 A B IEJ5 A9 MEAM %

NS AR EAR G AR T ALLSi F Mg Z [8] B4
HAEH .

EAR Tl LM T Polyhedral Template
Matching, PTM ) A Lk HI3R 43 At A4 R Jay 5 20 2L (1% A2
b, AR SCRAT OVITO AL R PTM #4755 FL
Tl e 3 2 1 D - 254 B
2 #R5ite
21 MA-METphzk

AlSi10Mg & 4 5 B8 A6 R [a] £L R R F Fn R
[ FLR A5 0T B e 1 T o AR i 2 an 181 2 o
No

o
[=™
23
RS
£
2
1
0
0.1 0.2 0.3 0.4
i 7%
(a) FLIFAFRN
(a) hole size
33 hole,
3.0 hole,
hole,
2.5
£ 20
Q
R
=15
1.0
0.5
0
0.1 0.2 0.3 0.4
g A%
(b) FLIAA%K

(b) number of holes
2 AISilOMg & & R 1 -Rr 25 i &
Fig. 2 Stress—strain curve of AlSil0Mg alloy
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Tab. 1 Elastic modulus, tensile strength and peak strain

corresponding to different hole sizes and numbers
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Fig. 3 Single hole atomic structure evolution diagram
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Fig. 4 Double hole atomic structure evolution diagram
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