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Studies of the molecular dynamics simulation

of water on therthermal property

and the performance of nanojet printing
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Abstract

Abstract

The injet 1s an important technology and has been widely applied in
the industry.In this research, molecular dynamics simulation is adopted to
simulate the process of nanoject. Our work divided into two parts is as
follows.

(I) Molecular dynamics is adopted to simulate the glass transition
temperature of pure water at different density, and the density has 0.95
glem® ~ 0.975 g/em’® ~ 1.0 g/em’ ~ 1.025 g/em’ and  1.05 g/em’
respectively. The simulated purpose is to explore the relation between the
pressure and the temperature of pure water.

(IT) We build a nanoject system.to predict the reological behavior of
pure water. In nanoscale, the behavior.of pure water is a blind spot. By
means of analyzing the: streamline’ distirtbution, pressure distance
distribution, and density distribution,—we  can deeply understand the

behavior of pure water in nanoseale.

(IIT)Finally,control and study nanojet printing system.

Key Word : Molecular dynamics simulation, nanoscale , Nanoject.
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4. %P % R & # (Local Number Density)

ORAGE RS S e G EEEE T o WO R TE L Nk e

1P i £
N
o(r—r)Ar
p(r) = D000 00
V(r,dr) V(r,Ar) (3 —24)

NEMAFEY wor i LEE R ArenFIIRE 2P e+ #ich

VA EBERREA

3-2 %5 SHGE R

3.2.1 &~ 3F B3

Wit e+ Badiig Sk AT ¢ 3 Y Lennard-Jones % it

Uu(ﬁj)=48 ol B (3 -25)

NP AR A TR ENETORER £ A A F BB Mg E 0t

Ul S il AR R L I AR rljéﬁa\-ia&ﬁn&_g;gg_ogj &
BB FE o T AR Y REE T ey B

53



s [z] (zj <
Uy (ﬁ,- )= s f (3 —26)

Flo g BETLGT 0 TG Sl T 2 A R RTF MR 2V o £ F
T*Eg%?ﬁvgﬁﬁiﬁﬁwﬁ%4 T A B O BT

(3-27)

ULJ(rij)_ULJ(rc)_(r_rc)AF I‘Src
0 r>r,

AF =245 Z[EJ —[g] (3 —28)

ol I

PR BEL T

¥ &R aficdg 0 - ;’L‘F’sﬁé% FREE G o d ApREene /I?%?
ﬁt%ﬁ‘ﬁ‘ﬁ'r;ﬁ'g’ﬁ Brpendgit » B E F) 5 F 830 A8 Vg
Fea %E&Wa“fﬂ\]&ﬂmﬁ”l<“fuﬂ ’ﬁ@_j‘jﬁ;%b/%@%?aaaﬁf #Ef’[ﬂ

PV R s B e Morse $ae R it o H R Soficde T

_ 72a(rijfro) a(rijro)]

U Morse (rlJ )_ D[e - 2e (3 - 29)
LI ELSIEER A, KAV TR T A RPRIF LT T

PR &3 23 B edidicd Lorentz-Berthelot Mixing Rule <18 »

HA RN 4T

54



1
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2.bond bending potential :
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3. Electrostatic energy
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Potential Parameter
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Appendix A & 5 H 9

dNp b E BB A g R R H O R AT Tt F e
§ BT RGEE R IR ke -

AL RAA AT 2L kA3 P O F e R g
P A RAAE R A BX TS L F A FOTE S B RN

oA GFA R EEE o ek Al Ao o

LAl FHE Y L
FapE AP M S lclice SIHIHE =

Mass m 1.8x10(kg/mole)
Length o 3.166x10™'%(m)
Energy ¢ 648.923(J/mole)

Time T 1.667x10"(s)
Density 1(glem?)

Pressure 2.04966x10**(Pa/mole)
Temperature 78.113(K)
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