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Xﬂ torsion-stretch, torsion-bend-bend. bend-torsion-bend.

stretch-torsion-stretch

R0 2 7' WX o N VAN

_ ﬁ'lﬁﬂ?iﬁl‘ﬁ AF] (Neolrident Technology Ltd.)

..
@eotrident
BIEEREERAS

2013/1/9



73%% ( Force Field )

Enon-bond = EvdW + ECoulomb + Ehbond

'

Etotal = Evalence + Ecrossterm

+E

non-bond

X

_ lﬁﬂ?ﬁﬁﬁﬁﬁﬁl (NeoTrident Technology Ltd.)

PFIIFHY

WIMERSH S FRISEL.

_ lﬁﬂ?ﬁﬁﬁﬁﬁﬁl (NeoTrident Technology Ltd.)

PFNERRLERRE
DFNEN N ERMNHEBERSEFERNHARITICHEALEN | B

Setup  Eneray | Job Cortrol |
Forcefield COMPASS =] Mo
¢ EvdW van der Waals ﬁg Charges: Forcefield assigned -

Quality: Uttrafine -
Summation method

Ecouomp  B#EE (EC ) HHEEARE || T e EEm—
van der Waals: [ Atom based -

Ehbond SHEERRE .|

Fun Help
..
Q@ecotrident

Z:NGH

FABEERECRRTARK,. £, —ERSFENSHUNIERIEFRER
B ER ES FREERMN. KBRS  SKSFEERT

ER/IMLTTIE.

BIEREAERALS

..
@eotrident
BIEEREERAS

2013/1/9



MSHREY3% ( Forcite Plus )

Epu —E[ﬁ':lb—h 7+ Kyl — be)? 4 By (b— by)¥]
Consistent Forcefields ( —3141137 ) ' '

+2[i1_-m—ﬁ_-|:—' Hy (0 — 8,07+ H(5 — )%

AT BN S ERMEEIR , T o

3

2:2::',_,--_: D }_Zr @ — )0 —3)
ENETSHNNERIERETE B
%&{Etﬁ%ﬂlj \E%Uo rzz’::: — B0 cosg + ‘ cas 29 +Vy cos 3¢)

'-)'—:Z.:m — 80K, cosg + Vs cos 29 + 15 cos 38)
« COMPASS 40

;ZZ.ZK,.-,- cos (6 = ,)(6 -5\.\-2‘-:-__:; ;Z["T.._gc
° pCff '—E-{D;IIW[—[;][:—;—1]};:—Ecnl:.—[g_ll:;—':—1;1‘]].’.—11—.’,'%}

"

..
@eotrident
BIEEREERAS

: BISREHEEPRAE (Neolrident Technology Ltd.)

MSHhEY33% ( Forcite Plus )

COMPASS
Condensed-phase Optimized Molecular Potentials for Atomistic Simulation Studies
ab initio /137 , KEZ#SERE Fab initio HHHE.
COMPASSHIZIEGTHNDFAR , BIEXSHENSNY. THNMFERE.
&R, SERSWINERENNY.

Group A HMREL, BHW). REMMSKDF

Group B BFEE! , £8. ESWY. SESHY. #E (0K)

COMPASS26 IEIN—7KER. Ki5. BREMNY. ESS58, SUARIRNSE
COMPASS27 JIAZFEERNISE
COMPASS IONRRERIR. EERRERNSE

..
f Qeotrident
BISREHEEPRAE (Neolrident Technology Ltd.)

BIEREAERALS

2013/1/9



MSHREY3% ( Forcite Plus )

pcff polymer consistent forcefield
ETFCFrO1AspARETIR  BERTREYNENA.
PcfiipR] BT ERIRKERERSE. SHEXEEREY). THMETMR , 8FK4
20f&E (Li, K, Cr, Mo, W, Fe, Na, Ni, Pd, Pt, Cu, Ag, Au, Al, Sn, Pb ) .
FEK. BESRAIZER | LIRBHESIR (He, Ne, Kr, Xe ) .
pciIIZRBETEH | BRIROMAIAZ & /opctf, FULRIES , BRN—
MRAESRE TR , ATFRIENSBETIFRI4REE , HIRlpcff30,

.'.
@eotrident
BIEEREERAS

@lﬁﬂﬁ’ﬁﬁﬁ-ﬁﬁl (Neolrident Technology Ltd.)

MSHhEY33% ( Forcite Plus )

cvff consistent-valence forcefield
—EMEN NG | R END FRE | BRERNEEN , IEBTIFHEAR.
ERRSAENBIND FHER.

cvff
cvff_nocross_nomorse H{AREEERSAT , MorseERESRITFHEIRTFHE

ELEENES.
SRR FER | XA BERAFSERT.

.'.
@eotrident

@lﬁﬂﬁﬁﬁéﬁ BIBEHERAD

8] (Neolrident Technology Ltd.)

2013/1/9

10



MSHREY3% ( Forcite Plus )

BEENn EEAERTT

Universal JTREHIZRAICEES. BRTIHERN. TELNS FE
RESYINI AR, BREEES. WTENESBARREHE
b DA A B SERSHINRR | HEEERZI%.

Dreiding ETFRUMNAIHELM/AEESH. ERTIHERN. £
YIFRNEIRTHS FRITUTE. HSREE. D FIAIEEREFIERIA
R,

..
@eotrident
BIEEREERAS

: BISREHEEPRAE (Neolrident Technology Ltd.)

J337ZE8Y ( forcefield type )

ARBEERT | DIFRTE | BRT —
P T R DA RAR, | o
EaawRE

s

R E

RARTHE. X

RS

Jostear
PN | pofi 715 FRES FRRTAAE

ke

..
@eotrident
BIEEREERAS

: BISREHEEPRAE (Neolrident Technology Ltd.)

2013/1/9

11



Forcite Plusf2 56t 7)1 /) ?%Mj‘?zsb 77 ?ﬁwf’ Fr

* XFEFTT I
« &Pk RIER
 BEETHENRBEFR R, EFEREZEN

HAT ST TURALAE -

HHERF ARSI SR R B B i £

EBEE. RN D
45 ARG B B> BRI VR BT HH 2%

LHIRE. B BR. MAURBRSH {
WM THFEMS TR LB SRR ILA RN ShREF &‘é ﬁ‘“ﬁﬁ
R BRI

A RA R R

KRESTHRK A KT ENERES K

X TS B YRR B K975 LR A BEAR < R 3

FEFARP R LR PL LA

BERWRIT, W, HeEHT, RIRK REAR

8%,
@eotrident
BIEEREERAS

BISREHEEPRAE (Neolrident Technology Ltd.)

Forcite Plus: Z£A/F5%

Forcite Calculation ﬁ

::St:p | Ener] Job Control| o B Efeil e
: : | boo ——__’__—"— . )_[J1EﬂA1jﬁt{4:

BHE

o FEK AR

o IR KA

« NERBEEERITE

« JERERTHE

Quality:

Help

8%,
@eotrident
BIEEREERAS

BISREHEEPRAE (Neolrident Technology Ltd.)

2013/1/9

12



Furcite Analysis El

Analyste T Category A _/
iew i studu table

Wiew in a study table

Structure:  |Fe J

[ Inchide structures

Clicking an the Yiew button below copies the relevant
shructural and property data to a new study table for further
analysis.

_ ven | i

HIANE

Forcite Plus : 2544 51 73471

_ lﬁﬂ?ﬁﬁﬁﬁﬁﬁl (NeoTrident Technology Ltd.)

< FARPUBF LB DL
 EBEFREE

* B3R

 BEE . FEABERE LR AN
RE. KN

* RLAFERERH

« B[ SRR B 4

- Bt &

AR 2 AT R B

F BRI AL

ST

Vg

BB SN RE

TR AR AE R R

EE. BRSK

IR 20T £

..
@eotrident
BIEEREERAS

_ lﬁﬂ?ﬁﬁﬁﬁﬁﬁl (NeoTrident Technology Ltd.)

¢ MS Forcite PlusZ3i&% B 15

..
@eotrident
BIEEREERAS

2013/1/9

13



Forcite Plusft| 5% B

Setup3i

R RETHRL JULiete
s BT KR
s BB N RAEHE
MITHEL e T

o A FE 42 (Quality)

Fll Forcite Calculation r5_<|

o 1MEAT 5 (Task) -

l Energyl Job Contmll
Tazk: |Geometry O ptimization j More...
Cluality: | Customized j
Run Help

lﬁﬂ?ﬁﬁﬁﬁ-ﬁﬁl (NeoTrident Technology Ltd.)

Forcite Plusft| 5% B

..
@eotrident
BIEEREERAS

Setup 3 Hl-——---

Geometry Optimization/More

« ByE(Algorithm)
FEWRTTEVE(Smart); Bl T B
(Steepest descent); FLHEHA i (Conjugate
gradient); 1% (Quasi-Newton);
ABNRi%

o R EEFE I (Quality)
e (Energy); JJ(Force); i Jj(stress): iz
‘H (Displacement)

o HEABLE ] (max.iterations)
o« E#ASE J1(extermal pressure)
o R4k R (optimize cell)
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algorithrr: ST -

Conwvergence talerance
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Minimization
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«  ZR%i(Ensemble)
NVT, NPH, NVE, NPT NPT =
o WIUHIEFE (Initial velocities) Iniial velociti P ——
{FEZ I(Random); 4717 (current) Temperature: | Dymamics Themostat | Barastat] Advanced]
. yﬁlg(Temperature) DL 35 T . Themastat Hoss -
. T N N Pressure:
AL Noseik: AnderseniZ:; i S—
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o W [EZ5 K (Time step) )
o SUBLLLI A (Total simulation time) fame cutput
o LB % Number of steps) —
o fEZ /A5 H I 3 H T (Motion groups)
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N Ersemble: NPT - Iv Force: 0.005 kealfmal?
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| Dptimize structure |

® /fjt /f/kl é:é[: *@ Mumber of steps for ea :: ::’:: EEE: :::muu
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Forcefield types
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. Eglﬁ(charges) e Forcite Non—Bond Opt... g\
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e Angen Electiostatic
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‘ *H ):E (‘QEJaI Ity) jJ[l ;F[] ﬁ/i*ﬁ ):E [ List all forcefield types L Summation method: | Atom based -
o A1 (Summation method) Bond i Turcoior: RS
A EAER; IR BEAE A [ Caloulate aulomaticaly _ Cudfidsenc [125 A
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Table 1
Parameters of the simulated systems and the crosslink density obtained
System Resin/crosslinker Resin/crosslinker
weight ratio mole ratio
PO+ 1158 78:22 12:2 0
Pl + 1158 79:21 8:2 70
Pl + 1172 85:15 10:5 50
9%,
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Table 2
Percentage volume reduction and final density in the simulated systems
following the NPT MD

System Volume reduction (%) Density (gfcm®)
PO+ 1158 12.03 1.24
P1+ 1158 5.30 .19
P1+ 1172 5.35 1.24

ASHRE LR, % . PI+1MT2 R K AR gt

otrident
BISREHEEPRAE (Neolrident Technology Ltd.) BIBEHERAD

2013/1/9

22



S HY =] M el
ST IR e D REL KRS 14 €

Tean_5q_Disp (Angstroms™*2)

0

80 1o g

n} MSD() = <1, (0)-1, (0)°]>

=1
L] 15 l
o
sl D==2(MSD) y
6 ot

] R

1 . - o

E T __ d_._)_..v"'

0 '"F

0 1 2 3 4 5
i tips)
Table 3
Diffusion constants of water and oxygen in the simulated systems, ( X 107 em’s)
System Molar fraction of Water Oxygen
water in water/
oxygen systems (%)
Pure water Water/foxygen Pure oxygen Water/oxygen
PO + 1158 58 4.62 4.47 332 2.17
Pl + 1158 60 4.13 1.13 3.35 0.43
Pl + 1172 54 2.13 0.9 4.00 0.8
~2R 1%
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Table 4
Relative difference in the work of adhesion in the simulated systems

System Number of hydroxyls per Relative

unit surface area (Al) difference in

(X 10% work of
adhesion (J/m?)

P13 7 LEPOEER, i LASEXE 5 22 Ik

FIRAELG RN, MR L R, i?i ::2: :: gfl)l
HMARSSEREKAEMEAEH Pl + 1172 52 0.67
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