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Abstract

Material stretching experiment plays an important role in the teaching process of materials aes-
thetics, and scientific design of teaching aids based on physical algorithms not only helps to enrich
the experimental content but also helps to improve the quality of teaching. Based on the EAM em-
bedded atomic potential function of copper, this paper simulates the single-axis extrusion expe-
riment of copper by constructing the single crystal model of FCC structure using molecular dy-
namics algorithm, and shows the changes of microstructure in the process of copper extrusion by
output stress-strain curve and three-dimensional visual atomic position evolution, atomic force
and other data. Through extrapolated experimental model and extreme experimental conditions,
we can enrich the experimental teaching content, improve the teaching quality, cultivate students’
innovative consciousness and exploration spirit.
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Figure 1. The tensile curve of copper simulated by molecular dynamics

E 1. S FRINFEMAER R

DOI: 10.12677/ces.2021.93119 727 eI G=R Tl


https://doi.org/10.12677/ces.2021.93119

W5t %

3.1.2. ffhEERS

& JEAPRME R A Ik P2 Hh 2 AR BB OW 25 /AR AL, T (AR ) 27 S50 Mk DLIEAT R Al i R b 4 )8
MBHYOR S5 R I AL B, S RE B R 22 2E F o B T R TR & B A BHSOR S5 i AT AR . 70730
D15 AE R AL AME R AT R SRR 3, AEHOUR A s 2 m i R B D1 P i B 67 88 U5 R = 4]
RRAR B BB 2 4 S ARl 4 Mg Bt e ) FrJe AL 4l R . OVITO [543 T 3h 24 L i o7 B $idl gk A7 =
Y] MK S8 23 b IR A, i3 B 3 4 i 543 BT (Common Neighbour Analysis) Bk, 1k
LA T AA R A5 BRI R, N E W ) 22 2 R M RO S M TR AR A T — 2R, 8
I3 T3 1A I S MR SCHF B S R B . B R ECT U R 2 R AR A, E R B D)
BEAT 73 b A SR BGOSR T £ R S TR AL . ] 2 oo, R F2 FCC A R 4 S ARk B s 1] A e
SERERARE, T E R N A RO AR LB, A BT 2 AR RN R SR AR A R 1 AROU 45
5EWMEAZREE R T BN E A R R OS2 5 M iR R AL RCR, [ 3 4126 T 1 KRB & @ 4
P A Ik AR P GO 5 R i B Ty A SR I, TR R O SR B SR M R S AR AT R, ATAROK S| R
AEIRIGER,  [RIIDRE A AR SRR AR IR S AR SIS AT R, AT AR 2 B .

L " y
20 Pel ¥ Y v
fl lyw 7Y

I 4 |
'y les el . o
0 1 4 5

2 3
Time (ps)

Figure 2. The statistical chart of microstructure change of copper during drawing
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Figure 3. The microstructure change of copper during stretching at 1 K. Among them, gray represents other struc-
ture, green represents FCC structure, red represents HCP structure, and blue represents BCC structure
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Figure 4. Variation of force on each atom during stretching. Yellow heads represent force
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Figure 5. The special structure of copper. (a) Single crystal copper model with defects; (b) Polycrys-
talline copper model; (c) Interface model of copper with different crystal planes
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Figure 6. The stress strain curves of single crystal copper at different temperatures
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