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Abstract

The variation relationship of volume-elasticity modulus of crystal Cu with pressure and
temperature was analyzed by molecular dynamics simulation, to gain a sensitive point of pressure
value. The results shows the volume-elasticity modulus of crystal Cu decreases as temperature rises,

but increases as pressure rises before the point 75 GPa; whereas, exceeding the point, the volume-

elasticity modulus of crystal Cu increases as temperature rises, but decrease as pressure rises.
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Fig.1 Model of crystal of Cu
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Fig.2 Variation relationship of volume-elastic modulus of

crystal of Cu with temperature changing in vacuum
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Fig.3 Variation relationship of volume-elastic modulus of

crystal of Cu with temperature changing in room pressure

Hi P 2~ 3 RECAT DU H AR H 2 MR R A
R A PR A i I RE ) T T ), R B AR
PET R XIS R B AR — 1.056 X
1077 10 X O 3 R B9 40 BLAR AT — 1.067 X
1077 ARZEIEAN KR, 5 2 il 300 X 400 & 1y A
YEitE— 00 Hr

3 EiRTRERENREFEU

BEFL AT B ST X BEAR ) R GG A BT B R
WRE HAMEEE A 298 K, i 31 A it f AR 0 5 B # 11
132 H AR . SRS TERIR T B EHS ik R
HIERE . WIEGIESR N 0 GPa, BN E25 R, 55 1
PLHARESR N 0.001 GPa, 25 2 4550 H AR 3%l



230 &l B

20009 4

0.01 GPa, % 3 MBI H ARS8 A 0.1 GPa, 5 4
R B AR ESR N 1 GPa, 55 5 A L H A7 &
58K 10 GPa, LUG H:2P38 0 5 GPa, B3 100 GPas,
WItE 5 23 2B 0.01 ps, SBERETE]
1 ns, LUGHEE 1 8 1240 0.01 ps, S EREFA]
K2 nso e A5 B B A R AR R AR R A IR T B
JERAEA B LS SR, A 4 Fi7R .

350

— iR 2k
300 —miaz
=™
S 250
=
12 200
iii
= 150]
= 100
50

0 10 20 30 40 50 60 70 80 90 100
58 P /GPa

B4 R R R 1 S A 2
Fig.4 Variation relationship of volume-elastic modulus of

crystal of Cu with pressure changing in room temperature

1 TR, Bl 5 (R 36, Bt P (A R B
P S E K (B IR AE 75 GPa I & A BRAR , T 4R B
FESRIG M o RBP4 s AR A i 3 it
Sk, ML I A UG AR A PO R R, 3X
TR G2 A DL A R RS A5 1 BF 5 Sk T 0 A 3
W, 0T AE LME RIS o il TR T X ARER
SIS S Bl i 28 A B R (Y ff AR X A T
—E DR ZEIAEAE , T 3K iR 2 5 0 7E /55 F= B AT BB
K

T B — B, IR IR T R B AR
B ILIAAAE, AT T 5 2 riaEs , EAS A R T B4
L it A R A S i R 1) AR AR OO

4 FEER FHBETLHZ A2

VRIS [A] 14 3R PR, 4 28 s B 4031 o 1
10.50.74.75.76 1 80 GPa, #ilid F2 [Rl#f: A S %
FRAR R AR A RL R AT B B s, 35 3 BE 2 A AR 1 TR
FERRY A3 B ARG . SRS TE 1 GPa Tt
R, B TG U AR SR ) AR b e
B TR 100 K, WIGTREE R E R 273 Ko /3 F3h 7]
SR K 0.01 ps, SBERAFIA] 1 ns. fe)a ML
P AEIR S R, A 5~ 11 R,

FIE 5~ 11 AT LR B, 7E 75 GPa B 5L 4 14 14
FR IS 5 i s 1 185 T 4G K, L i M o 1 23 ]
AR XTI [ P, 8 5, 78 527 Kyl
N BRPER R AR PP AE 102~ 103 GPa Z 18], I8 6 Hrafdk:
PR AEHTE 132~ 133 GPa Z[8], WNE 7 A &
EEHTE 243~245 GPa Z |1, 4] 8 Hhsifup A 4 h 7
303~305 GPa Z[a], 8l 9 rh ik 45 h7E 306~

102.6
102.5
‘-"- 102.4
51023
< 102.2
= 1021

" 1020

101.9 s

200 300 400 500 600 700 800
R TK

BlS 1 GPa FHEREE B A i A2 e h 2k

Fig.5 Variation relationship of volume-elastic modulus of

—— ik Lk
— aihzk

crystal of Cu with temperature changing in 1 GPa

132.65
—— k50 2k
£ 132,55 WAk
O
[E 13245
2 13235
132.25

300 400 500 600 700 800
i TIK

Bl 6 10 GPa P PER BRI B A9 22 10 it 2
Fig.6 Variation relationship of volume-elastic modulus of

crystal of Cu with temperature changing in 10 GPa
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Fig.7 Variation relationship of volume-elastic modulus of

crystal of Cu with temperature changing in 50 GPa
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Fig.9 Variation relationship of volume-elastic modulus of

crystal of Cu with temperature changing in 75 GPa
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Variation relationship of volume-elastic modulus of

Fig. 10
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Fig.11 Variation relationship of volume-elastic modulus of

crystal of Cu with temperature changing in 80 GPa
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Tab.1 Variation relationship of slope of fitting curves

with pressure changing

JESE p/GPa A HLRR | B p/GPa UG ELRR
1 -1.143%x1073 70 —-0.743x10°3
10 -0.714x107? 74 -1.000x1073
20 -0.914x1073 75 -0.914x103
30 ~1.000x1073 76 3.511x10 3
40 -0.914% 1073 80 3.629%10°3
50 ~0.743%x 1073 85 2.000% 103
60 -1.039x1073 90 1.371x10°3
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Tab.2 Relationship of range of modulus with
pressure changing
i Od SRR JE58 Od #Eps
»/GPa BTG /GPa p/GPa BUH T Fl/GPa
1 102.6~102.0 70 294.3~293.9
10 132.6~132.3 74 304.1~303.6
20 162.7~162.2 75 306.5~306.0
30 191.1~190.6 76 284.3~302.5
40 218.3~217.8 80 205.3~207.1
50 244.3~243.9 85 164.5~165.5
60 269.6~269.1 90 137.7~138.4
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Fig. 12 Slope of fitting curve for the relationship of

modulus with pressure changing
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