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ARTICLE INFORMATION ABSTRACT

Recently, great attention has been focused on epoxy polymers in different industrial and scientific
activities, owing to superior mechanical properties and their stability in different environmental
conditions. In this study, the molecular dynamics method was used to study the structure of cross-
linked epoxy polymers and predict their glass transition temperature (Tg). The epoxy polymer
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Keywords: with a certain degree of cross linking was constructed through the previously proposed cross
Epoxy linking procedure. A temperature cycle (300-600 K) with a constant rate was then applied to the
Cross Linking cross-linked epoxy, and a rough estimate of the glass transition region was obtained through
Molecular Dynamics mean squared displacement curves. Thereafter, variation of density in terms of temperature was
Glass Transition Temperature . . . . .
e ) utilized to precisely calculate T, The estimated Ty was found to be in good agreement with
Radial Distribution Function R . . C . . X . .
experimental observations. Radial distribution function was finally used to investigate the effects
of temperature and cross linking on the local structure of simulated polymer.
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7- Reaction Cut- Off Distance
8- Force Field

9- COMPASS

10- Valence

11- Cross- Coupling

12- Non- Bond

13- Stretch

14- Bend

15- Torsion

16- Inversion
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1- Thermoset

2- Diglycidyl Ether Bisphenol A (DGEBA)
3- Epon 828

4- Diethylenetriamine (DETA)

5- Amine Groups

6- Epoxide
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16- Data Collection

17- Nose- Hoover

18- Glass Transition

19- Differential Scanning Calorimetry (DSC)
20- Differential Thermal Analysis (DTA)
21- Thermo- Mechanical Analysis (TMA)
22- Dynamic Mechanical Analysis (DMA)
23- Dilatometry (DIL)
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- Van der Waals (vdW)
Electrostatic

Lennard- Jones (L-])
Coulombic

Cut- Off Radius

Ewald Summation Method
Energy Minimization

- Conjugate gradient method
equilibration

10- Isobaric

11- Isothermal

12- Ensemble

13- Thermostat

14- Barostat

15- Berendsen
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2- Radial Distribution Functions (RDF)
3- Pair Correlation Functions (PCF)

7 oplodds N E 0995 AYAY ) oo puigh (3w Sl Swliie

oS alnlr Sluye 5eSle sla)loges Bk 5l 1) shates hos sles
s 3 VY] 00,5 crans cannl Slge 18 39 i (6 Sl gl oo
d,,so Oy 61).3 &y OL:..:.Q.]G‘ L Leo > g 04155 u‘).&.&.!.’ Xy, )'1

el dlone BB (0) b 5l soliial b ¢3!

= o,
MSD:3—N§<|ri(t)—ri(t0)| > N

s Jlesl glpanslt loy jo pli w3l CosBao oy i) oyl o
» Is8se Salins 500 ps (b Snl 2l bl gles (Sl
ol 5L ) 4 e 5 a8l 2l53l 600K 4 300K 5 NPT o Sin
L ol S ol ol 0ails 551300 K sles 4 lom 10 K/500 ps
5 oad Jlosl pics 59, p il Jlad cos 5 1 fs Gl 65
Slay o 12 SKleo dnsloes sl 1 ps Sloj dbold b ontiolon] slogais Sy
3 el e ol 0 il 0038 Led e p L5.]Li'> Sl g bl

s oolaiul )Lad gles J,S 6l y950- 558 s,

o g ml-Y
Sladnds Jroud glos -)-Y
dwloee gl oadio B8 sl gan Sy plal 100 ps > e ol o
8 esliiul 5550 Les 5 loy ez plmlr Sluye oSk polie
iz glales o 1) Hloy 4 o MSD sla gie ¥ JSS 28,8
5 400 K (slales o oulipemyy lo goio o SIS 000 0 Glules
)l L8 sles o3l cpl o Ty oS ams oo (Lis 420K

Sbeo 5l yee b oS cauluMSD gl sxie jo SIS ol Lo
5 48b il ol 4 g reedy o) i 55 sl oS
30 a9 e glaabrly Gl daoy; (s LT ogdle
S5 o 35 s STh I 4 ol al 550 il Lol sl
bl e MSD o i 3 AT g Lsee 5 5ok

S I Dlpeds (e Ty 5l s 5380 ke (351 cess @ (s
Lo les o 50 poek JBo &5 i (al 40085 3 (o) 950 Les &
A (658 5Silis g drlims D990 Sl g, Sy 2lel 300 ps l eoliul
Gl 00 00ls ylid Led e (S Sl s aig, B SS (o

411 K on Ty Jlade aiS o oS loged ol o] 4o a5 (glabais
4 059050 b Sl F S 5l suel s @y (slos 457 595 oo sualive .l
Cowd a4 polie o)l cillae ¥ S ,0 MSD (slaloges 5l ool Cows
V Jsoz 50 cglaind o sleos 5300 K (sles 10 sole (JE (glys o0l
Aloads awslie oy polas by

Solss g, s IS g,y SN DT g yo o5 il S5 a3y
AW sl oals oolainl gladads Jos gsles (5,505l 51, (DSC)
5 o8l Baae 0800 oanlie 025 5 (siluterd @l o 5 (520
ol 1 jory gl o yords Sl oy gl

2slojl polae b dunlie 10 00 (gildnds yods s o oo  JE= Y Jgio

300 K(g/cm3) sbes ,o J&> Ty(K) slacped Jaws sles
Gl Dol &0 [v¢] &0 Gl [iv] &0
AN Y4 Va4 AAR! -0

1- Mean Squared Displacement (MSD)
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