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ACRONYMS PU, PUR 

CLASS Polyureas 

STRUCTURE H 0 H H 0 
I II I I II 

tR' - N-C-N-R-N-Ct 

R = isocyanate unit 
R' = diamine unit 

MAJOR APPLICATIONS The most important practical applications of poly urea 
elastomers are in the production of automobile parts. High-modulus RIM 
(reaction-injection molded) and RRIM (reinforced reaction-injection molded) 
polyureas are suitable for producing high-impact external body panels. It is also 
useful in the forming microporous films for artificial leather. Ultrathin membranes 
of polyurea are used in water desalination by reverse osmosis. Polyureas are 
effective in making lubricant greases, medical equipment and artihcial organs. 
Polyurea is also applied as a wall material for encapsulating drugs, pesticides, 
catalysts, and other products. 

PROPERTIES OF SPECiAL INTEREST Polyurea fibres have high melting points, low specific 
gravity, excellent dyeability, and good acid and alkaline resistance. Polyurea 
coatings have lower solvent and better water resistance compared to 
polyurethanes. They have good blood compatibility. 

PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Density g cm­3 1,9-Nonane diamine (NDA)/ ethylene bis 1.175 (1) 
chloroformate (EBC) 

1,10-Decane diamine (ODA)/EBC 1.75 (1) 
Poly isocyanate/ polyetheramine/ diethyl toluene 1.1 (2) 

diamine (DETDA) 
Ali pha tic-a roma tic copolyureas 1.012-1.214 (3) 

Unit cell dimensions 

Sample lattice Cell dimensions (A) Cell angles (degrees) Reference 

a b c C< ,8 "( 

4,4'-DicyclohexyJ methane diisocyanate 9.30 6.06 45 (4) 
(CHMDI)/1,10 DDA 

4,4'-diphenyl methane diisocyanate Triclinic 4.63 5.83 25.23 90.7 91.58 102.9 (5) 
(MDI)/1,4-butane diamine (BOA) 
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Poly urea, 

Refractive indices of polyurea before poling(6) 

System Wavelength (~,m) 	 RI 

nTE nTM 

MOI/4,4' -methy 1ene bis( cyclohexy I a mine) 	 0.532 1.6052 1.5834 
0.6328 1.5962 1.5761 
1.064 1.5762 1.5644 

MDlj l,4-d iaminocyclohexane 0.532 1.6152 1.6012 
0.6328 1.6089 1.5949 
1.064 1.5838 1.5762 

MDlj2,2-dimethyl-l,3-propane diamine 0.532 1.6223 1.6127 
0.6328 1.6091 1.5995 
1.064 1.5919 1.5833 

MOI/4,4'-diaminodimethyl sulfone 0.532 1.7088 1.6715 
0.6328 1.6872 1.6564 
1.064 1.6577 1.6340 

PROPERTY UNITS CONDITIONS 	 VALUE REFERENCE 

2Piezoelectric 'e' constant mCm- MOI/4,4'-diaminodiphenylmethane (MDA) 15 (7) 

Heat capacity 	 MOI/polycther amine/DEIDA 0.4i (8) 

Glass transihon K 1,9-NDA/EI3C 277 (1 ) 
temperature 1,1O-DDA/ EI3C 333.8 (1) 

Octafluoro hcxamethylene-1,6-diamine 278 (9) 
(OFHMDA)/1,6-hexamethylene 
bis(chlorocarbonate) [HMCC) 

Hexamethylene diamine (HMDA)/HMCC 271 (9) 
MOI/polyether amine/DETDA 215 (10) 
Amino terminated polysilanes/MOI/DEIDA 186 (11) 
Amino terminated polysilanes/MOl+HMDI/ 180 (11) 

1,3-propane sulfonate 
Am.ino terminated poJys ilanes/MOl+HMOl/ 176 (11) 

ethylene diamine (EDA) 

Melting temperature K 4,.)/ -methylenebis[N-methyl arLilineJl2,2- 443-463 (12) 
dimethy 1-1,3-propanediol bis( chloroformate) 

4,4'-methylcnebis[N-mcthyl anilineJl COCl2 523-553 (12) 
CICON(CH3)C6H4CH2CG~N(CH3)COC!1 383-453 (12) 

HN (CHJ )(CII2)0(CH3)NH 
4,4'-di<1111ino-1,3-diphynyl propane/ [BC 480 (1) 
4,..l'-diamino-1,3-diphynyl butane/EBC 547 (1) 
1,9-NDA/EBC 441 (1) 
1,10-DDA/EBC 447 (1) 
OFH1"lDA/ W ...!CC 457 (9) 
HMDA/HMCC 443 (9) 
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Poiyurea 

PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Water absorption % MDI based poly urea at 25°C, 7 days 2.13. 

Solubility parameter (MPa)1/2 MDI/EDA 24.9 (13} 
MDI/DETDA 23.9 
MDI/ methylene bis(2,6-isopropyl aniline) 21.6 

(MMIPA) 
MDI/methylene bis(2-methyl-6-isopropyl aniline) 20.4 

[MDIPA] 

Tensile strength MPa Aminopropyl terminated poly(dimethyl siloxane) 16.6 (14) 
[ATPDMSJj MDI 

ATPDMS/TDI 10.0 (14) 
ATPDMS/HMDI 9.0 (14) 
MDI/polyether amine/DETDA 4.61 (10) 
MDI/polyether amine/DETDA 15.9 (8) 
Amino terminated polysilanes/MDI/DETDA 9.1 (11) 
Amino terminated polysilanes/MDI+HMDI/ 1,3- 22.4 (11) 

propane sulfonate 
Amino terminated polysilanes/MDI+HMDI/ED 16.1 (11) 

Elongation % ATPDMS/MDI 430 (14) 
ATPDMS/TDI 520 (14) 
ATPDMS/HMDI 950 (14) 
MDI/polyether amine/DETDA 276 (8) 
MDI/ polyether amine/DETDA 250 (10) 
Amino terminated polysilanes/MDI/DETDA ,,[26 (11) 
Amino terminated polysilanes/MDI+HMDI/ 335 (11) 

1,3-propane sulfonate 
Amino terminated polysilanes/MDI+HMDI/EDA 332 (11) 

Shore D hardness Polyisocyanate/polyether amine/DETDA 75 (2) 

Tear strength Nm-1 IPDI based poly urea 70 x 103 (15) 
Tetramethyl xylene diisocyanate (TMXDI) based 45 x 103 

polyurea 
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Poly re hane 

L. S. RAMANATHAN, S. SIVARAM, AND MUNMAYA K. MISHRA 

ACRONYMS PU, PUR 

CLASS Polyurethanes 

STRUCTURE 0 0 
II II 

-°tfR'tx°-C-NH-R-NH-C-O+,;­

R = isocyanate unit 
R' = polyol segment 

MAJOR APPLICATIONS Polyurethane flexible foams find applications in protective 
packaging, gaskets, textile laminates, protective cushioning in automobiles, and 
tw o component injection-grouting resins. Rigid polyurethane foams are used as 
thermal insulating materials in refrigerators, freezers, and water heaters. It is also 
lIsed as a roof proofing material. 

PROPERTIES OF SPECIAL INTEREST Excellent dampening property, good mechanical and 
physical properties even at low temperatures, high combustion resistance, and low 
thermal conductivity. < 

PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Density gcm-3 4,4'-Diphenylmethane diisocyanate 1.297 (1) 
(MDI)/l,4-butane diol (BD) 

Flory-Huggins polymer solvent TDI/l,4-BD (DMF) 0.122 (2) 
interaction parameter 

Unit cell dimensions 

Sample Lattice Cell dimensions (A) Cell angles (degrees) Reference 

a b c a {3 I 

Hexamethylene diisocyanate (HMDI)/ Triclinic 4.59 5.14 13.9 90 90 119 (3) 
Ethylene glycol (IG) 

HMDI/1,3-propane diol (PD) J\·1onoclinic 4.70 8.36 33.9 115 (3) 
HlvlDl/BD Triclinic 4.98 4.71 19.4 116 105 109 (3) 
HlvlDI/1,5-pentane diol (PtD) Monoclinic 4.70 8.36 39.0 115 (3) 
HMDI/1,6-hexane diol (HD) Triclinic 5.05 .,1.5.,1 21.9 112 108 108 (3) 
Trimethylene diisocyanate (T:-"lDI)/ BD Triclinic 5.06 5.0.,1 30.1 112 113 110 (4) 
TMDI/HD Triclinic 5.04 5.W 34.6 111 111 111 (4) 
MDI/BD Triclinic 5.2 4.8 35 115 121 85 (5, 6) 
l\lDI/BD Triclinic 4.92 5.66 38.4 12.,1 10.,1 86 (7) 
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Polyuretha ne 

Conformational characterislics 

Sample Solvent Mark-Houwinck parameters Reference 

K x 10- 4 (ml g - ') a 

Toluene diisocyanate 5.4 0.74 (2) 
(TOI)/ BD 

MOI/ EG 100DMF 3.64 0.71 10.11 (8) 
95/ 5DMF/ acetone 6.29 0.65 10.19 (8) 
90/10DMF/acetone 7.19 0.63 10.25 (8) 
85/ 15DMF/acetone 10.02 0.59 10.04 (8) 
79/21 DMF / ace tone 14.19 0.56 9.97 (8) 
71 / 29DMF/acetone 30 0.50 (8) 

MOI/BD DMA (at 25°q 870 1.43 (9) 

Refractive index gradient 

Sample Condition dn / dc (ml g " ') Second virial Reference 
coefficient 

Solvent ). (nm) Temp ('C) A2 x 10' 

TOI/ BD DMF 546 0.14 (2) 
MOI/l,6-HD DMF / acetone 0.159-0.203" 3.0-4.5' (10) 

DMF / tol uene 0.123-0.154• 2.3-8.0' (10) 

'Variable with respect to DM!' volume fraction. 

PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Heat of fusion kJ mol-1 MOI/BD 

Heat capacity cal g-l °C-1 HMOI/BD 
-50 to 10c C 
45-120C 
195-210cC 

HtvlOI/DEG 
- 50 to -5°C 
50-100°C 
1-tG-160°C 

Crystallization half time min H~1DI/BD 
Ht-.lOI/ di ethylene glycol (DEC) 

Crystallization enthalpy cal em­3 H~!Dr/BD 

Ht'-!DI/ DEC 

Class transi tion 
temperature 

K H~IOI/ BD 

H~!DI/DEC 

H~ lOI/ oet,111u oro1,6-hc.,.lne diol (OFHD) 
~ml/ EG 

De5modur/ l,6-HD 
DC5 modur/eyclohc,.11h' dimethanol (CHDM) 

5.3 

0.422 
0.495 
0.665 

0.422 
0.512 
0.623 

6 
10.5 

40 
45 

295 
272 
271 
363 
322 
3()2 

(9) 

(11) 

(12) 

(12) 

(12) 
(12) 
(13) 
(14) 

(15) 
(15) 
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Po lyurethane 

PROPERTY UNITS CONDITIONS 	 VALUE REFERENCE 

Melting tempcrature K HMDI/13D 476 (12) 
HMDI/DEG 396 (12) 
HMDI/OFHD 399 (13) 
TDI/EG 453 (14) 
MDI/EG 498 (14) 

Optical properti es 

System 	 Temp. ( C) Solvent Optical rotation 100iD Reference 

MOI/(IS,2S)-diphcnyl propane diol 25 DMSO -71.6 (16) 
HMOI/ (IS,2S)-diphC'nyl propane diol 25 DMSO -14.7 (16) 
HMOI/ (2R,4R)-pentanediol 25 DMSO -80.6 (16) 
MOI/ (IS,25)-( -;- )-2-acetamido-l-phenyl-l,3-propanediol 25 DMF -24.6 (17) 
TOI/ (IS,2S)-(+)-2-acctamido-l-phenyl-1,3-propanediol 25 DMF -20.6 (17) 

PROPERTY UNITS CONDITIONS 	 VALUE REFERENCE 

1Photocond uctivi ty ohms- 1 cm- Polyurethane with pendant 1.3 x 10-13 (18) 
chromophore 

Refractive index Polyurethane with pendant (18) 
chromophore 
At 532nm 1.879 
At 690 nm 1.812 
At 1,064 run 1.763 

Water vapor absorption % 	 MDl/EG 2.5 (14) 

Solubility parameter (MPa)1 /2 	 MDl/BD 27 (1) 
MDl/EG 21 (19) 

Elongation % 	 MDI/EG 36 (14) 

Adhesion strength psi 	 Desmodur/1,6-HD 220 (15) 
Desmodur/CHOM 220 
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Iy ethane el 5 0 ers 

L. S. RAMANATHAN, S. SIVARAM, AND MUNMAYA K. MISHRA 

ACRONYMS PU, PUR 

CLASS Polyurethanes 

STRUCTURE 0 0 
II II

tf-R"t-OHC-NH-R-NH-C-O -f-R'1yt;;-0­

R = isocyana te unit 
R' = polyol segmen t 
R" = diol segment 

MAJOR APPLICATIONS Polyurethane elastomers find applications in adhesives, 
laminates for textiles, covering of conveyor and drive belts, welded bodies, roof 
underlay sheeting, magnetic tape coatings, water line tubing, and ski boot 
m<:lnufacture. Elastome ric RIM polyurethanes are useful in making automotive 
pa rts such as bumpers and fascia. Reinforced RIM polyurethane has been used for 
ca r windows door panels and wind shields. FOClmed elastomeric polyurethanes are 
Cllso used in making automoti ve pa rts such CIS arm rests, steering wheels, and rear 
deck air domes. 

PROPERTIES OF SPECIAL INTEREST Excellent toughness and wear resis tance with a broad 
tem perature range for use. PolyurethClne has good blood and tiss ue com pCl tibility. 

PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Density gcm­3 Oxyester/ toluene diisocYClna te (TDI)j1,4-butane diol (B D) 1.2-10 (1) 
Oxyes ter/ -1,4'-diphenylmethane diisocYCl nate (MDI)/BD 1.213 (1 ) 
Oxyesler/ hexClmethylene diisocyanate (HOI)/ BD 1.163 (1) 
Oxyester/ Isophorone diisocyanate (lPOI)/ BD 1.160 (1 ) 
Poly(oxyethylene) (PEO) diol/MOI/ BD 0.986 (2) 
Poly(te tra me thy1cneoxide) PTMO/MDI/BD 1.0Q.l (2) 
Poly(p ropyleneoxide) PPO/MDl/BD 0.976 (2) 

Unit cell di mens iolls 

Sample Lattice Cell dimensions (A) Cell angles (degrees) Reference 

a b c ex {3 " 
pnlO/lvIDI/ BD Triclinic 5.05 4.67 37.9 116 116 83.5 (3) 
PTi'dO/lv1Dl/Hexane diol (HD) Tricl inic 4.99 41.5 114.5 113.8 8-1.3 (4) 
Poly(tetramethyleneadipate) Tricl inic 5.1 5.1 41.6 116 116 8.5 (5) 

[PTMA] / MDI/HD 
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Polyurethan e elastomers 

PROPERTY UNITS 	 CONDITIONS VALUE REFERENCE 

Flory-Huggins interaction PEO/MDT/BD - 0.27 (2) 
parameter PTMO/MDT/BD -0.33 

PPO/MDI/BD -0.08 

Flory-Huggins polymer solvent Ch lo roform 0.228 (6) 
interaction parameter Benzene 0.333 

MEK 0.417 
Dibutyl ether 0.521 
Acetonitrile 0.606 
Cyclohexane 0.660 

Conformational chilfacteristics(7) 

- 2Sample 	 Mark-Houwink parameters Ko Ro 

K (mig"') a (g-': 2 mol, /2 em') (A2 mol g O') 

Poly (ca prol actone) diol (PCL)/MD[jBD 0.257 0.5-1 0.25 1.0 

PTMA/MOI/l30 0.043 0.70 0.20 0.84 


Refractive index gradient(7,8) 

Sample Conditions 	 dn j dc (ml g- ') 

Solvent .\ (nm) Tem p (C) 

PCl/MOI / EO OMF 5-16 25 0.102 
PTMA/MOI/ (80) OMF 5-16 25 0.110 
TDl/poly (propylene) g lycol (PPG) Benzene HSS 0.031 
TDI/PPG 8utanone 435.S 0.09-1 
Tor/PPG :-"'le th<1 nol -135.8 0.-14.8 

PROPERTY UNITS CONDITIONS 	 VALUE REFERENCE 

Heat of fus ion kJ mol-1 PEO/i\IDl/130 
PEO/ t\lDI/130 

197 
155 

(9) 

GI<1sS tr<111sition 
tempera ture 

K PPG/ 1\ !D1/130 
PCl/i\!DIjI3D 
Poly(ethy lcncild i pMe) [PEAJj i\ !DI / BO 
Hydroxy It'rrninated poly(but<ldil'IW) 

[HTP13JjTDI/ 130 
PTMO/2, -I-TDIjBD 
PTMO/2,6-TOI/ DO 

222 
250 
230 
2-16 

203 
200 

(10) 
(11) 
(12) 

(13) 

(1-1 ) 
(1-1) 

Melting temperd ture K PCl/ i\ !DI/130 
PPG/i\IDI/BD 
PTMG/ pl'I)' (d in1L't hylsilox'lnc) [[' [l[',\SJji\ 10// EG 

358; ·±26 
-162; -1 (,$ 
50.", 

(11) 
(1l1) 
(15) 



Polyurethane elastomers 

PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Dielectric loss PEA/MOl 0.8 (16) 
PPO/MOI/BD (at 12.5C) 2.2 (9) 

Bulk DC conductivi ty ohm-I cm·-I PPO/MOI/BD (at 12SC) 22 x 1012 (9) 

Surface resistiv ity ohm Oxyester/MOI/BD 1.8 x 1012 (1) 

Volume res istivity ohm cm Oxyester/MOI/ BD 6.9 x lOll (1 ) 

Contact angle degrees Water 89 (17) 
Water/propanol 69 
(X-Br napthalein 25 

Surface free energy ergcm -2 Estane 5714 FI (BF Goodrich) 21 (17) 

Permeation rate mgcm-I day-I At 25°C (18) 
Water 0.33 
LiCI 0.27 
NaCI 0.24 
KCl 0.32 
CsCl 0.28 

Solubility parameter (MPa) 1/2 PPG(1000)/MOI/BD 23 (10) 
PPG(2000)/MOI/BD 23 
PPG(3000)/MOI/ BD 23 

Loss factor tan 8 PTMO/ MOI/BD 0.072 (19) 

Ac tivat ion energy kJ moJ- 1 PEA/MOI/BD 152.5 (16) 
PIMO/ MOI/BD 224 (19) 

Tensile strength MPa PIMO/MOI/BD 45 (18) 
PTMO/ MOI/BD (NCO/OH = 2/1) 20.16 (20) 
PIMO/MOI/BD (NCO/OH = 4/ 1) 37.59 (20) 

Elongation % PTMO/MOI/BD 850 (21) 
PTlvIO/lvIDI/BD (NCO/OH = 2/1) 1,100 (20) 
PIMO/MOI/BD (NCO/OH = 4/1) 6-19.2 (20) 

Shore A hardness Poly(butyleneadipate) [PBAl/MDI/ BD 85 (22) 

Thermal expansion K- 1 280 (23) 
coefficient 
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ACRONYMS PU, PUU 

CLASS Polyurethanes 

° °STRUCTURE 
II II 

- 0tf-R'tr°-C-NH-R - NH-C-t,+NH-R"-lm 

x = DP of soft segment; R = isocyanate unit 
R' = soft segment; R" = amine unit 

MAJOR APPLICATIONS Polyurethane urea is useful in making interior automobile 
parts like armrests, head rests, gear shifts, knee protection pad, etc. Rigid integral 
PU foams are used in electronic and consh-uction fi elds. 

PROPERTIES OF SPECIAL INTEREST High compressive strength, less weight, good 
weatherability, and excellent properties of electrical insulation. 

PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Density g cm -3 4,4'-Diphenylmethane diisocyanate (MDI)/ polyether polyol/ 
4,4'-diaminodiphenyl methane (MDA) 

MDI/polyether polyol/diethyl toluene diamine (DETDA) 
MDI/ polyether polyol/3-chloro-3'methoxy-t4' diamino 

diphenylmethane (CMOMDA) 

0.96 

0.98 
0.94 

(1) 

Unit cell dimensions(2) 

Sample Lattice 	 Cell dimensions (A) Cell angles (degrees) 

a b Q 

MDI/poly(tetramethylene oxide) Monoclinic 4.72 11.33 11.64 116.5 
(PTMO)/MDA 

PROPERTY UNITS CONDITIONS 	 VALUE REFERENCE 

Electron density (mean mol electron 2,4-Toluenediisocyamtte (TDI)/PTMO/ 7.14 X 10-3 (3) 
square fluctuation) cm ­ 3 ethylenediamine (EDA) 

Bragg spacing A 2,4-TDI/PTMO/EDA HO (3) 

Flory-Huggins polymer MDI/polycaprolactone diol (PCl) 0.32 (4) 
soh'ent interClction Mn = 1,300/EDA (dimethylacetamide) 
paLlmeter MDl/ PCl(1,300)/ EDA (dimethylformamide) OA 

MDl/PCL(1,300)/EDA (dimethylsulfoxide) 0.-45 
MDI/PCl(2,SOO)/EDA (dimcthylfonmmidc) 0.-42 
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PROPERTY UNITS CONDITIONS 	 VALUE REFERENCE 

I'arti,l! specific volume 	 At 25°C in DMF MOl/PCL(BOO)/ EDA 0.848 (4 ) 
M DT/PCL(2800)/ EDA 0.875 

Heat of fusion Jg- l 	 MDI/ polyether po!yo! /MDA 26.4 (1) 
MOI/ polyether po!yol/DETDA 11.9 (1) 
MOI/ polyether polyol /CMOMDA 18.6 (1 ) 
MDT/PTMGj1,2-propylencdiomine (PDA) 21.49 (5) 

Heat capacity Jg-l K 	 MOI/hydroxy terminated polybutadienc (HTPS)/ 0.4 (6) 
4,4'mcthy!emc bis(2-chloroZlni line (MOCA) 

MDI/HTPB/1,4-butanediami nc (BOA) 0.389 (6) 
IPOI/ PTh!O / methy lene bis(2-met hyl-6-e thyl 0.44 (7) 

aniline) [MBMEAj 
IPOI/PTMO/ methylene bis(2-methyl-6-isopropyl 0.45 (7) 

aniline) [MMIPA] 
Trimethyl hexamethylene dii .ocyana te/ PTMO/ 0.513 (7) 

MBMEA 

GIC1SS transi tion K MDI/polycther polyol/MOA 215.9 (1 ) 
temperature MOI/ polyethcr pol yo I /DETDA 220.9 (1) 

MOl/poIyether polyol /CMOMDA 232.8 (1) 
MOl/PTMO/EDA 200 (8) 
MDI/PT:--lO/MDA 199 (8) 
MDI/PTMO/1,6-hexanediC1mine (HDA) 200 (8) 
TDT/PTMO/EDA 201 (8) 
2,4-TOI/ PTMO(lOOO) / EDA 220 (9) 
2,4-TOI/ PTMO(2000)/ EDA 199 (9) 
2,4-TOI/PTMO/EDA 199 (3) 
IvIDI/PTMO/EDA 225 (10) 
MOI/ aminopropyl terminated 194.1 (11) 

polycY<lI1oethyJn1ethylsiloxZlne (.\TPCEMS)/ 
l,4-butilI1cdio! (I)D) 

lysinedii socYill1a te (lOl)/pel/ 1 ,-i-BDA 220.9 (12) 
- l,4-but,lI1edii socyanCltc (130l)/ PCl/ 1,4-BOA 216.3 (12) 

1,6-hc:':C1nediisocyanate (HDI)/PCL/1,4-BDA 222 (12) 
T ctrillllethyl xylene diisoc),C1nate \TMXOI)/PCL/ 221.7 (13) 

DETDA 
TMXDI/HTP13/DETDA 198.8 (13) 

Melting temperature K 	 MDl/PTl'"IO/EDA 564 (10) 
MDljPDdG/1,2-PDA 547 (5) 

Melting enthalpy Jg-l 	 tvIDI/PEG(400)/EDA 60 (14) 
tvIDI/PEG(1500)/ EO;\ 29 

Dielectric loss 	 Tfv!\DI/PCl/DETDA 0.3 (1:\) 
Ttv\XDI/ HTP13/ DETD.\ 0.04 
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PROPERTY UNITS CONDITIONS VALUE REFERENCE 

Dielectric permitivity TMXOljPCLj OETOA 
TMXOI/HTPB/OETOA 

6.8 
3.0 

(13) 

ActivZltion energy kJ mol-1 TOI/ POLYFSTEROIOljMOCA 
TOI/ POL YETHEROIOL/MOCA 

42.7 
66 .8 

(15) 

Tensile strength MPa MOIj polyc therdiol/MOA 
MOIj pol yet herd iol j OETOA 
MOI/polyetherdiol / CMOMOA 
MOI/ ATPCEMSjBO 
lOI/ PCl/ l,4-BOA 
BOI/ PCl/ l,4-BOA 
HOI/PClj1,4-BOA 
MOI/PPOjOETOA 
MOI/PBAjOETOA 

Brittle 
14.3 
10 
6.63 
17 
29 
38 
9.33 
14.75 

(1) 
(1) 
(1) 
(11) 
(12) 
(12) 
(12) 
(16) 
(16) 

Elongation % MOI/polyetherdiol/MOA 
MOlj polyetherd iol/OETOA 
MOI/ polyetherdiol/ CMOMOA 
MOI/ PTMG/ 1,2-POA 
MOl j ATPCEMS/ 1,4-130 
MOI/ PPO/OETOA 
MOIj PBA/ OETOA 

19,\ 
103 
360 
256 
150 
267 

(1 ) 
(1) 
(1) 
(5) 
(11) 
(16) 
(16) 

Shore A hardness lOIjPCl/ 1,4-BOA 
13OIjPClj 1,4-BOA 
HOI/ PCl/1,4-BOA 

800 
1042 
1163 

(12) 

Shore 0 hardness 2,4-TOI/PTMGj dimethylthio-2,4­
toluenediamine (OM-2,4-TOA) 

2,4-TOI/ PTMG j trim ethyl thio-II/­
phenylenediamine (TM-m-POA) 

45 

36 

(17) 

Tearing energy kg m" lOI/ PCl/ l,4-BOA 
BOI/PCl/1,4-BOA 
HOI/PClj1,4-BOA 

36 
161 
137 

(12) 

Resilience 2,4-TOl j PTMGj OM-2,4-TOA 
2,4-TOI/PTMGjTM-m-POA 

46 
37 

(17) 
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