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50000 Polyethylene

50004 Polypropylene

50005 Poly{vinyl alcohol)
50006 Polyoxyethylene
50007 Poly{vinyl fluoride)
50008 Polyacrylonitrile
50010 Poly{cis-1,4-butadiene
50024 Polylvinyl chloride)
50027 Polymethacrylonitrile
50081 Poly{vinyl acetate)

50082 Poly(methyl acrylate)
50092 Polychloroprene

50106 Poly{vinylidene chloride)
50112 Polytetrafluoroethylene
50115 Poly{methyl methacrylate)

50138 Polystyrene
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Pcode  Type SubCode No Tg Tm PO2 VDC MMA AN vc MA
50106 PyDe -11.8 195.2  0.04  100.0 0.0 0.0 0.0 0.0
50115 PMMA 105.8 0.0 100.0 0.0 0.0 0.0
51109 VDC-MBtA  50106-50115 1 93.2 325 67.5 0.0 0.0 0.0
51109 VDC-¥MA  50106-50115 2 67.2 57.8 42.2 0.0 0.0 0.0
51109 VDC-A - 50106-50115 3 284 79.8 20.2 0.0 0.0 0.0
50008 PAN 103.5 318.0 0.0 0.0 1000 0.0 0.0
51034 VDC-AN  50008-50106 1 81.1 35.5 0.0 64.5 0.0 0.0
51034 VDC-AN  50008-50106 2 724 44.8 0.0 55.2 0.0 0.0
51034 VDC-AN  50008-50106 3 12.4 885 0.0 115 0.0 0.0
51034 VDC-AN - 50008-50106 4 9.9 90.2 0.0 9.8 0.0 0.0
51034 VDC-AN - 50008-50106 5 6.5 92.8 0.0 7.2 0.0 0.0
51034 VDC-AN - 50008-50106 6 0.14 80.0 0.0 200 0.0 0.0
51034 VDC-AN - 50008-50106 7 0.71 60.0 0.0 40.0 0.0 0.0
50024 PVC 760 2730 00 00 00 0.0
51013 VDC-Ve  50024-50106 1 41.5 19.8 0.0 0.0 80.2 0.0
51013 Vbe-ve  50024-50106 2 18.9 25.8 0.0 0.0 74.2 0.0
51013 VDC-VC  50024-50106 3 122 39.7 0.0 0.0 60.3 0.0
51013 Vbe-ve  50024-50106 4 4.4 53.5 0.0 0.0 46.5 0.0
51013 VDC-vC  50024-50106 5 -0.2 65.7 0.0 0.0 343 0.0
51013 VDC-ve  50024-50106 6 0.1 68.6 0.0 0.0 314 0.0
51013 VDC-ve - 50024-50106 7 5.0 726 0.0 0.0 274 0.0
51013 VDC-Ve  50024-50106 8 -2.2 735 0.0 0.0 26.5 0.0
51013 VDC-ve  50024-50106 9 -2.2 83.5 0.0 0.0 16.5 0.0
51013 VDe-ve  50024-50106 10 -4.3 87.9 0.0 0.0 121 0.0
51013 VDC-ve  50024-50106 11 -6.4 93.6 0.0 0.0 6.4 0.0
51013 VDC-ve  50024-50106 12 191.7 90.4 0.0 0.0 9.6 0.0
51013 Vbe-ve  50024-50106 13 188.9 82.0 0.0 0.0 180 0.0
51013 VDC-ve  50024-50106 14 184.9 745 0.0 0.0 2515} 0.0
51013 Vbe-ve  50024-50106 = 15 182.9 68.3 0.0 0.0 317 0.0
51013 VDC-VC  50024-50106 16 1826 60.4 0.0 0.0 39.6 0.0
51013 Vbe-ve  50024-50106 17 182.6 55.8 0.0 0.0 442 0.0
51013 VDC-VC  50024-50106 18 0.14 90.0 0.0 0.0 10.0 0.0
51013 Vbc-ve  50024-50106 19 0.40 85.0 0.0 0.0 15.0 0.0
51013 VDC-vC  50024-50106 20 0.36 70.0 0.0 0.0 30.0 0.0
51013 Vbe-ve  50024-50106 = 21 1.20 50.0 0.0 0.0 50.0 0.0
50082 PMA 4.4 0.0 0.0 0.0 0.0 [100.0
51039 VDC-MA  50082-50106 1 40.5 515 0.0 0.0 0.0 48.5
51039 VDC-MA  50082-50106 2 33.8 60.2 0.0 0.0 0.0 39.8
51039 VDC-MA  50082-50106 3 284 69.8 0.0 0.0 0.0 30.2
51039 VDC-MA  50082-50106 4 16.5 71.9 0.0 0.0 0.0 28.1
51039 VDC-MA - 50082-50106 5 114 81.3 0.0 0.0 0.0 18.7
51039 VDC-MA  50082-50106 6 10.1 89.6 0.0 0.0 0.0 10.4
51039 VDC-MA  50082-50106 7 3.9 92.8 0.0 0.0 0.0 7.2
51039 VDC-MA  50082-50106 8 2.4 93.6 0.0 0.0 0.0 6.4
51039 VDC-MA  50082-50106 9 -2.0 96.2 0.0 0.0 0.0 3.8
51039 VDA 50082-50106 10 180.7 945 0.0 0.0 0.0 5.5
51039 VDC-MA  50082-50106 @ 11 170.7 91.9 0.0 0.0 0.0 8.1
51039 VDC-MA  50082-50106 @ 12 1545 88.7 0.0 0.0 0.0 113
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Fig. 6.6. Relation between T, and T, for various polymers (Boyer 1963).
VDC-MA DR <—(%, Tg S03&m< 720, Tm S8

KL 725 E WS EFNZRT DT, FNERIT LTI 9,

TG F LR 2—DTg K

{EIE Gibbs-Dimarzio .- 5 7 7 AR ~—D Tg
BETAT 4 VTR0 H D, ZORTTg madftid
HIE. ARV ~—HDOXAT v Rfaa, fag, fag)DEEFEE |
A, B RERY~—0D Tgmm, Tges, AB 522 HILEAD
Toas DLENT 72 %,
Tg = fan* Tgaa+ fas* Tgas +fas* Tges
XA T RO, @fHed NMR 7>,
— X OHFED KD D,
AB 5ERZHEILEAD Tg 1RO HFNTE2NDT,
FRERNST 4T 4 T T B,

éi\‘f/‘::d/

VDC-MASE TIPSO TAHL 9,

Type SubCode No vDC Tg
VDC-MA 50082-5010¢ 1 51.5 40.5
VDC-MA 50082-5010¢ 2 60.2 338
VDC-MA 50082-5010¢ 3 69.8 28.4
VDC-MA 50082-5010¢ 4 71.9 16.5
VDC-MA 50082-5010¢ 5 81.3 11.4
VDC-MA 50082-5010¢ 6 89.6 10.1
VDC-MA 50082-5010¢ 7 92.8 3.9
VDC-MA 50082-5010¢ 8 93.6 2.4
VDC-MA 50082-5010¢ 9 96.2 -2.0
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vDC VdC-VdC VdC-MA MA-VdC MA-MA
51.5 26.15 25.4 25.4 23.04
60.2 35.66 24.41 24.41 15.52
69.8 48.53 21.33 21.33 8.81
71.9 51.47 20.54 20.54 7.44
81.3 65.76 15.46 15.46 3.31
89.6 80.44 9.29 9.29 0.99
92.8 86.06 6.74 6.74 0.47
93.6 87.6 6 6 0.4
96.2 92.61 3.64 3.64 0.12
94.5 89.38 5.19 5.19 0.25
91.9 84.44 7.48 7.48 0.61
88.7 78.68 10.05 10.05 1.22
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VDC in Polymer mol%
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VDC in Polymer mol%
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VDC in Polymer mol%

PVDC » Tg=-11.8"C
PMA » Tg=44C
PVC » Tg=76C
PAN @ Tg=1035C
PMMA o Tg=105.8°C
ZIUTK LT, BB s A HILE SO Tg A
INTKE D,
VDC-MATg=80C
VDC-VC Tg=-11.8"C
VDC-AN Tg=85C
VDC-MMA Tg=105.8°C
ZHUL, MR EE £ PCode THRENDLRY ~—0D
YWHIEZ2D T, 29 LIzbOSRESTZH, T—F_"—R
WG L CRSEHDIEFICHEETH S,

DSRD L

Biz1%, VDCMA=85/15 CHEA LI-H#A Tg 13 159CE
THIEND, ATl VDCIMAX=85/13/2 & MA % 2%
fthoDE /) ~—TEEHX TR, Tg 1IXEHI BT 5725
II?

MA-VC, MA-AN, MA-MMA (55438 A A0 Tg 13R5E
SHUTUVRLY, Ll ZOHSHEORAZIX, 44 7 > RO
FAERIE, 1% VDT TX 5, 22T
VDC/MANC Tg=13"C

VDC/MA/AN Tg= 15.8"C

VDC/MAMMA Tg= 20.2°C
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Poly(ethyl acrylate) 50119  (P040003)
Tg =251K,

Poly(n-butyl acrylate) 50217 (P040006)
Tg= 219K, Tm= 320K

ethyl acrylate Q=0.41, e=0.45

n-butyl acrylate Q=0.5, e=1.06

L%,

N7 7V L— 6T 7 VIUEA TV ERRRIZ RIZ
MZ72 b, ZOHE, e=UFr7uI 4 R @ CCR &
WD FE AT NVEN e A DO EERZ LTS H
DRI ID,

Ewell (1944) 513, KEREAICEI LT, WAk 585
(LT, — DRGSR 2 o< b DL Class 4
(SN,

Class|  Solvents capable of forming three-dimensional networks of strong
hydrogen bonds: water, glycol, glycerol, amino alcohols, amides, ete.

Class2  Solvents containing both donor atoms and active H atoms in the
same molecule: alcohok, acids, phenols, oximes, ammonia, primary
and secondary amines, etc.

Class3  Solvents containing donor atoms but no active hydrogen atoms:
ethers, ketones, aldehydes, esters, etc.

Class4  Solvents containing active hydrogen atoms but no donor atoms
such as molecules having twoor three chlorine on the same carbon
atom and one or more chlorine atoms on adjacent carbon atoms:
CHCL, CH.Cl, CHCI-CHLCL CHCHCHCL ete.

Class5  All other solvents having no hydrogen bond forming capabilities:
hydrocarbons, carbon disulfide, sulfides, non-metallic elements
such as iodine, phosphorus, ete.

FLTY TA4 DB, 7T A3 Ot KBS AEAE
%, —REEE M, 7 a AL LR VSR S T
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PR, ZNENORIEL Y bE 72D, DFED,
NVR=VORRSE L CC12 1338 VKBS & 1ED, 72721,
TEMKFE R QRO T, W KBRE G L2570
EDMNTEERIBILTND,  HSP BT Gr (X R —, 7
77 —Tiam L T\ D, )
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Alvap = 88 (J/mol «K) *Th(K)
FROEVESARE T 5, ZOBYRET- I LA E I
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Z 9 LIAHBAER MR 0 IR LB O TESEIX 12< <
7RB5NRE UCIIERICRE 72D, 7SIV (IR CHI
STAHIN— R EFS T2 1D SP 72D T, HANY T
—PEL SPAE LA B D DITHHFTEHTH A H
Z1e6, £9H LT MMA Tl BigMicZze s wnwoizs
A2 FAEEMeDTH S0, PMMA O Tg 23R
IZEADT, B2 nTch 59,
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Poly(vinyl methyl ketone) 50034, P030006
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Multiscale Computational Hierarchy for Materials Simulations.
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