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Castable Polyurethane Elastomer

LA £

¥ polyurethane® foam, elastomer, =%,
k]° i}-/\‘]_x.]@’-—uﬂ 44—134.?—]’8]—7“ /V\o]_‘]‘]_ 3}‘1:}-
o] Fol A £ F 4o & castable polyurethane
elastomerell 3] qF o}-F712 3l

Polyurethane elastomer= 1940t ol %<l 9]
I.G. Farbenindustrie® Vulkollan¥} <359} ICI]
Vulcaprene A7} X522 AlgEglon o|AE
& AAFAAE AR Uk 2HE =]59] Du
Pont*) 4 Adiprene, Good Yearel* Chemigum
SL §°] Agsdch ™

&2 2 470" castable polyurethane 1,5-
naphthalene diisocyanate (A& : Desmodur
15) %} polyesterd o] &-3te} A3 A= A4F
2 Vulkollanelt}. 1950% el Vulkollan®] 7
4 o] F g dFAtE] A, "J’—‘ AEss

il

& 4 9]+ polyurethane elastomerSS 723}
polyurethane®] $=7} #4473, J A
2o Hokg whAslgdvl,

o[n

2. Polyurethane Chemistry

Polyurethane elastomer¥ #2129} polyes-

3aoistm At stats ws

ter, polyether &% 7]% EA4 23le 7] dii-
socyanateZ HH3-A1# prepolymer® ¥AE ¢t
2, o}7]el chain extenderZ v13}e] polymer®
g}, FREF crosslinkerd #H7HeA v
Auk-gol 98] crosslinking®] ® polyurethanes
Azxd 4 ok

2.1 Prepolymer

718 EAZ polyesters: AHE-HAA, polye-
therg AM&-3le =] 7]2 ARz o] LEaAEA
& o wtete] hydroxyl groups ZI 9lelopdt
g}, Prepolymer?l ¥-213F-2 X% 600 A 3000
ApolQl®] 2000 H =7} 7 gl 2eln =
Aol upet D3k Fapege] AL A A}
g}, o2l polymer B2l diisocyanate s
o

% o Mg

A} A oF ko] hydroxyl groups isocyanate
group®E wHET}H olwl NCO 4+/0H 4+
mole¥] (R)& vl-$ F23ic},

O<R<1 79 2%t group®] hydroxyldd 1=

=

R=1 o|&H o2 733 AT F oy

AR 2 A

A7 Aol A

1<R<2 E#+9) 2} groupe) isocyanate?l o=
He & nEzEe] .
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R=2 o]EXH o2& ¢ wxto]l hydroxylol A R>2 <oF wgtuto] hydroxylel 4 isocyanate®
isocyanate®. v}, Ex}Fol & W3l - g ExEo] YA = diisocyanate”}
7t gle EALE0] QoA AARZE 2F dololAl ®ct,

el A Age] d A H.

2 0=C=N—-R—N=C=0 + HO ~ OH
diisocyanate polyester or polyether

2 9
— 0=C=N—-R-NH-C-0 ~ O—C—NH—R—N=C=0
prepolymer
2.2 Chain extender -
@ &
Isocyanate group¥ Hh-&¥ 4 31+= functional Eo] A8 A fde olidEAa JAE W
groups oF Sdel 23 Qe FHEgEold EF A},
7Hs-dtek, 2l o] £EE S Hol 2ol urea group®] 34 =1
33EEL &, dialcohol, diamineet}. olAtstet A 7] A 9] WAl FE3lo]o} Flrl,
9 9
2 0=C=N—-R—-NH-C-0 ~ O—C-NH-R-N=C=0 + HO
0] 9 0 O 0

Il Il I Il
- 0=C=N-R-NH-C~0 ~ 0—C-NH-R—NH-C—NH-R—-NH-C-0 ~ 0-C—NH
~R—N=C=0+CO0,

{® dialcohol
i 0
2 O=C=N-R—NH-C—-0 ~ O—C—NH-R—N=C=0 + HO—R'—OH
i i ?
O0=C=N—-R—-NH-C-0 ~ O‘C‘NH‘R‘NH‘C*O
- 0 0 R’

OCNRNHCO~OCNHRNH&O

o] Wk-$-& %3] ¥ A= functional group®] =7 urethane group®lt}.

(© diamine
9 Q
2 0=C=N—-R—-NH-C-0 ~ 0—C-NH—-R—-N=C=0 + H.N- R’ —NH,
9 9 I
O=C=N—-R—-NH-C-0 ~ O—C—N—R“NH—C“N\H
RI
0=C:N—R"NH—ﬁ—O ~ O—(“:—N—R—NH—(E“’N;'I
0 0 0
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Castable Polyurethane Elastomer

® AA 2= 2l urea groupe]l FAIH T},
2.3 Crosslinking

FA=F crosslinker® A 7}sl7 v, ko
2 Z97} isocyanate?] dubgo| & crosslin-

king®} ¥ el 3}, Crosslinker=+= triol, diisocya-
nate, peroxide, formaldehyde, surphur %°] 2
i},

(@ Triol

OH

30=C=N ~ N=C=0 + HO - oH

i
|
0=C=N ~ NH-C-0

(® Allophanate} biuret 34

Il
— NH-C-0 ~ + 0=C=N ~

?:O allophante 3 A
NH~

i

~NH-C-NH ~ + 0=C=N ~
i

- ~ ITI—C—NH ~
?:0 biuret ¥4
NH~

3. B A) HJ—B‘:J'

3.1 Unstable
(Vulkollan)

prepolymer system

Vulkollan A 7e] wi-9- 2% prepolymer
H4E A A=), 7 ¢4 dhgo) o)
Fig. 1] #A] =] glc},

o] Foll 2ol polyestere= @%7]17}F hydro-
xyldl Zolw o37)e] diisocyanated ¥HS-A]A
prepolymer® #BAA| A}, EE polyester+ dii-

I
O—C—NH~ N=C=0

?
0—-C—NH ~ N=C=0

Polyester

Dried polyester

‘Diisqcyanatej

I Prepolymer (non-storable) ]

Chain extender,

Polyurethane(liquid)

Hot air cure(24 hours at 100°Cﬂ

Machining

Finished product

Fig. 1 Vulkollan®} ¥4 34A

socyanate®} HH-§-3}7] Aol 5-& k41 3] 2 A%
Zolejop g}, zelm Hb$A)7lE  diisocya-
nate= polyester® F *dd7]¢} ukg

L
2
E2FL S T UE S A BEY Y

L

mer= % EA A B U9 FukeS
doz 4 9ok, 28EE 2 4 glE & wy
S 3A F chain extender® FH7}sle] A

A3 g she Yoz deid B ast ek,
0% AEE AAT 5 9t g Agos
A2sta "ok,

Chain extender2+& ®-A#ko] #& glycol®]
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o] 2ol o] A& AL Aol 9= prepo-
lymerell A7}sled wb-§41A polyurethaned 3
A7k, o] FHAANA mEx3} wb-3 A
crosslinking®] ¥4 ev4m, crosslinking& &<l
%7t afo 2 P2 diisocyanateo] 23] dot
th. 2 o}f o] polymerE 7FE el & cu-
ringdl 4 Fxelg g,

3.2 Stable prepolymer system

Vulkollan& A #}%F 29bel] oh-2-9] castable
polyurethane®] o] W] .2 A R}, of uby &
2 A& & 4 91 & prepolymerE 713 A HE R
°] prepolymers polyurethane maker?} 2% %
e B2E 9o ohE makerdl A FAHA
FEE 7 Ue FAHo] gk, o121 prepoly-
mer+ O} viscous ¥ A A He} H&=Ho] P
TAYNZ FF= LA A AL Al vpE
7tdsto] AA R vkEo Aol o] &}, o7
o chain extender’} TishA® ¥-x}3puk-s-3}
crosslinking”} @7 deidel. £& FAL o
71918 4= hot-air over cure® & L7} Qlch.

Stell A A3 Vulkollanol A 2:9] diisocyanate
o= o & £F9 diisocyanate’t 2019 chain
extender®+ glycol] ol diamineo] F2
1=

Polyurethane(liquid)

Cast in mould I

LHot air cure(3 hours at 100°C)|

Finished product

Fig. 2 Stable prepolymer system® 14 polyu-
rethane®] ¥4 =3
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3.3 One-shot system

2} 271 % prepolymerE ©]&3kE H4o]
W AHE 2w Ve XY 1A E 217
GA4-& Zha 9l AAZ o]2F prepolymerE
o] Aol wlmA Z7] wlFol|l mixingel =
%t Aeloh. HAel 9 mixing & 9 71 E7}
A717) 419w ol¥A XA 7| E7} A Fel ¢
A= B4 o} F & gL FALG. ¥
A 2+ prepolymer?] H3A e 7} Folof Il
7le]c}. Prepolymer®] B3 A= HE 2z}
o] EAe & 43& Erh. oleid i3S et
&7] $138te] 537 7 o] one-shot systemo]t}.
o] o= A polyestert}t polyetherol
chain extender® &3}, EFE oly uk$
2 Aot ¢dam whr] EFgube] dolndr),
o17]| diisocyanateZ 718t polymers 34
AR}, o] wiy& FA o] haddl Aol E A
o]7]+& &kA| gk, polyester (polyether)®} chain
extender® diisocyanate®}e] 7ZFzhe] ub-&4l <]
Aol & oHA FEI=U) P2 P,
olEAE Ful g Auste] s & A=),

[Chain extender] | Catalyst |

Polyester

Polyurethane(liquid

[Hot air cure(3/24 hours at 1000)]

Machining
Finished product

Fig. 3 One-shot system? ©] &% polyurethane<)
g2 ‘




Castable Polyurethane Elastomer

4, HEAQ AEE
4.1 Vulkollan

Vulkollan& polyester?} 1, 5-naphthalene diiso-
cyanates 7| EH=R 33 179 chain exten-
derS #7}sled 3 A3}, Vulkollang 1950 o
Zol 7]=l )= Farbenfabriken Bayer #:ol] A1
7NEEAE FF stk

@ 718 24
Vulkollan®ll = Desmophen 20003} Desmophen
2001 °)2t= AHEE & 71al F712]) 9] polyester 7}

#olr), Ezpeke 2000019 w2 acid number &
k= ZAE o}, ol polyestert adipic acid®} eth-
ylene glycol® #E} 34 =l+=1 Desmophen 2001
2] 7%= ethylene glycol °l#fell 1,4-butane-
diols &4 2Zrhe= 7o) 512 Heolth o]¥ 4
F74A) diol& &334 29 A H polyesters]
AR e g dojmeld 5, ¢ AA}eE
HE FHAEAE & 0] EE 2roA AT
T A zepFEdl, et A4l A= Desmo-
phen 200052 €| 47 polyurethane®] Des-
mophen 20012 ¥¥| ¥4 polyurethane Xtk
4 £ 248 7t=t}, Table 19} Demophen
20009} Desmophen 20012] B4 o] EA|= o] 9},

Table 1. Vulkollan 4ol A%+ Desmophens2 EA

Desmophen 2000

Desmophen 2001

Type
Structure
Produced from

Mean MW
Form

Hydroxyl value

Hydroxyl content, %

Acid value

Viscosity at 75C, cps

Water content, %

Colour, iodine colour

scale

Specific gravity 20C
100C

Refractive index, 20T

Pour point, T

Flash point, T

Fire point, T

Mean specific heat
10— 35T
50—90C

Thermal conductivity,
keal/m/h/C at 20T

Polyester
Linear

Adipic acid
Ethylene glycol

Approx. 2000
Solid white
wax-like flakcs

55+ 3
1.57—1.76
0.5

500— 600
0.3

3 (melted)

Approx: 1.27
1.14

1. 4669 + 0.0003

Softening range

approx. 50—55

324

356

0.444
0.450

0.20

Polyester

Linear

Adipic acid

1, 4-butanediol-

1, 2-ethylene glycol
mixture

Approx. 2000
Weakly coloured
wax-like substance
liquifies above 30T
55+ 3

1.57—1.76

<0.5

500— 700

0.15

1.20

1. 4760
10

221
336

0.43

0.18
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Vulkollanel| 4] 2:¢]3= diisocyanate 1,5-naph-
thalene diisocyanate1 ™l Desmodur 152H= A&
B 23 2w Vulkollan A o)== #
43} diisocyanateolth, o] A& §H o] nj ¢ E o
AR A o|m BE diisocyanate?} 2] 815 0]
AA el 222 2L A o} Fo)olul g},
Table 29 Desmodur 152] &4 0] X | 5] ¢] 9]},

Chain extender®< 1,4-butanediolo] 7} &
o] 2t} 39 1,4-butanediol®] EAo] A
= e] 9lt}. 1,4-butanediol °1 9ol = 2, 3-butane-
diol®} trimethylol propane®] At-& =l AWE 9]
o}.

® Vulkollan®] ¥4

Vulkollan®] Aol Hed =& 33EEL
Aol AL Aokt 53] £717) So71x
%317 3tejof &9 naphthalene diisocyanate:
isocyanate’t &3 A A whg-3l7] W Fo o
ZA18todo} gr}. Chain extender® AH-&-3l gl-
yeol & Eo] h43] AAR Jel 2 A z=o] A
Z¥th. 22y} Desmophen® 7ZA$& 29

Table 2.Desmodur 159 &4

Desmodur 15 1,5-naphthalene ditsocyanate
MW 210

Content of active material, % Minimum 99.0
Solidification temperature,C  126.5—127.0

Specific gravity, 20C 1.42

Total chlorine, % Maximum 0.1

Hydrolysable chlorine, % Maximum 0. 01

Flash point, C 155

Boiling point at 5mm Hg abs. 167

Specific heat 25—60C 0.28
60—120T 0.33
140-150C 0.51

Heat of fusion, cal/gm 33

Heat of combustion, cal/gm 6650

Yellowish white,
crystalline flakes

6 months ; because of its
sensitivity Desmodur 15
should beused within
this period

Appearance

Storage stability
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Table 3. 1.4-butanediol®] =4

Boiling point at 760mm Hg abs, T 229.5

Boiling range, C 2

Specific gravity, 20T 1.0154
Refractive index at 20T 1.4460

Flash point, T 134
Viscosity at 20T, cps 90—92
Hydroxyl value approx. 1230
Acid value 0

Freezing point, T 19.3—-19.5
Water content, T less than 0.2

7} & <8t} Desmophen?] Az} e *‘]
Eo] -*—Xﬂi‘l‘;d‘:}— A& L ofsin o}
Ak A7 & ¥ olEl Desmophen X}"‘
=3 F54 U 0.5% A= BE £¥slw
AET7t ek Bl F A o 2= 229k Desmo-
pheni} £ EAlgkxto]7} A7) Wl 0.5%
Az 9 EL Desmophen 153 0.55¢ Eo
EA && v,

E e Vulkollan® formulation v}
z}.

hn]

Constituent parts by weiglt mols

Desmophen 2000 2000 1.00
Desmodur 15 600 2.86
1, 4-butanediol 140 1.55

°] formulation 2.55%¢] dihydroxy 3% =}
2.86% 9] diisocyanate S} #EE 73 glonz
0.31% 9] diisocyanate”} ##F22 Eoi7lA =
t}. 28y Desmophen 2000°] 0.5% 2} & 71
sl 714 81| &34 diisocyanate”} WH-g- 3 B2
AAMZE 0.2459 diisocyanate”} oz &
o]7}Al "t} 12] 2 E Desmophen 20001 £
N B & AY3) 42 des AL S
L3 2 ARE 4] HAdlA e BY °§°
05% olHZ @& Har} vk, B9 EAle %
3 2.3 chain extentions w8 dojtAst ¢
AbsR A Z1AI7EA] BAAA HAF 3FEE
el . o33 Fr),

etz o] Wil Vulkollan®) #44 A
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Castable Polyurethane Elastomer

WA 342 Desmophends HxAl7]E AHeolth,
Azxste e =727 e Mg &
s Q) wel Axd HE 79 #A g9
Desmophens 8] F+ Zlo]t}. (spray drying)

Fig 49l o] uhye] L71=o - 3lc}. Desmo-
phen® 2=+ 90C H=ol, Zzxd ¢ ¥
719 &5+ 155C AEolt), o) who g Eo
gtako) 0.05% ©|4tal Desmophens &
st

Spray drying °}9l¢ll o& W o 2= 253}
ol A film N AxAF= Zolvh. % 140
T AFEAA WEAE AXAFH A=
A2 AzAF F it Fdle AxAIE
33-& 73}7] 18] Desmophens d-&wf w}
et Ao Az AL v YHE 27%
g, o 71eke] A& Fstr] Siste WEAA
Fubefol 3te oA Zpd & W = 7] 9o HEH S
Ho g JAsts Yo stadg.

o3 AxA7lE S At} dAze
prepolymer® ¥4 3= o AP o2 deor}y)
%81 41+ Demophend} %7} 130C F =&+ 5
oJokgt}, Prepolymer® %=t HAHL batch
process”} L AHRE] 2o stedl 4% pro-

A=
T

1 Wet air out
‘Temperature
control Spray nozzle

4

! Tangential air
. g inlet

A}l' - Heat exchanger

n (electrical)

Temperature
‘ control

Cyclone

Metering 31
Solid L" M

polyester

pump,

Catchpot
Temperature

control

Oil heating

il heating
jacket’

Jjacket

Temperature

control Dry polyester

out

Fig. 4 Polyester® spray dryingdte 33

cessE 7Fg 8}, Batch processoll A= 71z 3 A
9 213 Desmophen®l 92 Desmodur 155
Azbare}, b AFstel A dl Al vk
oM. deftr}, ZA Y Desmodur 157} ¢ H A
Desmophenel &7} Fo.2 gl A Foll& %7}
WedrhAgt, wkgo] Aol e} ol wkg-ol
7] WFol] Hbgo] EdwjrbA wbgxe] 2=}t
A 8] A4stel, Fig 59 Valkollan ¥4 3%

9 2% #zd & eht sic

Fig.5 ol 4 o] W A7he BE 10% &
wolt}, 1 t}& AL chain extender’} T3l
A+ 7le)t}h. Chain extenderd! glycol®} prepoly-
mers} HH2dtE DAL FHY streamS ZE
mixing 7)Aol & Aoz ez, 1]
I mixing® WHEEo] d&Hoz Al
mould®l] FelRch, 4w} chain extender’} mi-
xing® EIEY potlifer wstdt A A
of 30x0l9 F=el e A s =0l
Mouldd €=& FHAd 110C AxE Helok
gtth. Demoulding A7 ©ebgl 712 oF 10
Aroly Rl 71 oF 458 AHEelch o]
#4-& AR polyurethane EAHL A=Y E
st glom &4} 7h7] A ER HF FAE
sokgtet, o)A v A& o 714 oven
2o A} 110T 2 244 2} %9 curing 3He Aol
o] #A ol A conveyord o] -43tw el con-
veyord 5% FA32Z a3 curing A&

150 T T 7T 7+ T T 17 71 T ’] T
A addition of Desmodur 15

1oL B exothermic reaction n
%) Desmophen 2000 C end of reaction
E Sthiisohid 4 C
[ \ "]
§ 130 \‘
s ‘A
[ 1
o - \ B .
g 120 \
= i

110 ! -

(31 PRI SN SR W EU S0 N S S | 1/\’_1

Y 4 6 8 10 1

Time, minutes
Fig. & Vulkollan prepolymer ¥4 A F9 22
3}
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z24% & 9ok,
A A Fol B3] =AY FAlE T719 trape
| =

moulding %°]} cu-

¥ EFHE 4249 Jd =2 "ot Curingol
B AEE Y 22H™H EHANA F3hd
W3] dojut A7 B o8 Mo HEtE A7)
AUtk ol @ Mo Wt EANE TS FX
SAT AFFAE A ALE 2ol AS

ar o o
2
)

s Aol Foh REAE 2FY A%

Table 4| = A7} & Bd A 9lc}, =3} Table
50l o] A B Vulkollang 2] E4Jo] v}e}
v} gl

Desmophen 2000 © 4lell Desmophen 2001-%
Abg-8he e 2ol A 9] EAJo] gabslch, De-
smophen 2001& A}8-8l frej ol 2x 7} i
7he] AR o] FAadc}, ze} A4 E
3 -& Desmophen 20012 73-%-7} Desmophen 2000
o] 792} 7} Eieh. FHZell= Desmophen

Table 4.932) £7/9] Vulkollan® 74 A&

Formulation A B C D E F
w3 2 U‘l7 =l z] o} -
Al 23A R o Desmophen 2000 100 100 — 100 — 100
Desmophen 20009 ®}& Desmodus 152 ¥] & Desmophen 2001 = 100 — 100 —
WA ezd o2 539 hardness®: Ze Desmodur 15 18 18 18 30 30 60
Vulkollang #4% 4 Atk EE o] Ffelx L. 4-butanediol L8 2 2 1 7~
. 2,3-butanediol - - - - - 16
3 (] = = Aol
Desmodur 157} .22 Foj7ke Aele g Trimethylolpropane 092 — — — — 3
7} 9lt}. = chain extender® W Aol P s 1 1 1 14
ot life, minutes
ol 3 = 5LA17) 2~ o =2 s )
SIS A% hardness® A2 £ Yot AES Demoulding time, minutes 45 25 25 10 10 10
o] butanediol ¥l 2} trimethylolpropanes & Hardness, Shore A 65 80 8 94 95 08
A A4 7% hardnessel] H3E & F o). Shore D - — — 4 4 6l
Table 5.48] §59 Vulkollan®] A
Grade*
Test Water
Type of test specification  cross- A B C D E F
linked
Specific gravity 1.26 1.26 1.26 1.26 1.26 1.26 1.26
Hardness, Shore A DIN53505 70 65 80 85 M 96 98
Shore D DIN53505 — — - — 44 46 16
Tensile strength, psi DIN53504 4267 4267 4267 3556 3982 3414 5405
Modulus at 20% extension, psi DIN53504 142 100 213 213 1000 900 - 1990
Modulus at 300% extension, psi DIN53504 1420 711 996 924 2500 2100 4500
Elongation at break, % DIN53515 420 140 310 250 390 310 750
Tear resistance (Graves), 1b/in. DIN53504 650 600 650 650 450 500 300
Stitch tear resistance, Ib/in. DIN53506 615 355 500 480 620 550 730
Abrasion loss, mm?® DIN53516 35 50 40 65 55 61 42
Compression set
70 hr at 20C, % 7 12 7 9.5 5 6 23
24 hr at 70C, % 21 22 17 22 14 12 41
24 hr at 100C, % 58 55 43 47 27 25 56 .
Rebound “elasticity, % DIN53512 60 47 50 55 45 53 33
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Castable Polyurethane Elastomer

s

o] el = o2} 7} A polyester’} &
ute} A=z glr},

4.2 Adiprene

Adiprene L Du Pontoll 4] 1958 doll A 4k=
castable polyurethane®] A& meol™ 2 H & o3
59 Adiprene°] 7EE et ol A
Vulkollan#te= ZA F 7FA]He] t}2}, AAZ
o) & Aol 7153 prepolymer #HA-& 7 A
#4 =™ chain extenders 7}s}7) Aol R
7k k7wt &t "o}, B4 3% Vulkollan®] A
2] prepolymer polyesters 7| 22 A=k Adi-
prene-= polyether, 53| polytetramethylene gly-
col (PTMG) & 7122 &t} 7ol w3k poly-
ether® oF 2ol wh-3-4] 7] = diisocyanatet tol-
ylene diisocyanate (TDD7} F2 AM&5w o]
TDIZ <¢F cte] 2] prepolymers ¥l
W e Az xRN s gAs

45

o] go] 2oln
o] g,

@ 71eEgd
TDIo 2jaf ofbet7]7} A= ¥ prepolymere

of o9l o} FHE 9

o] 7

ge exe Axa zaelAe dAsA, ¥l
2 Azy z7ols BAUE £} 2

& zlt}, Table 61 Adiprene pre-
polymerE9] E4o] EA|Hiq)ch.

Adiprene prepolymeri 20C o] &l &
A2 g, 2R 9lE dele E EA7
A"k Folgl S “JM]%:— 79

°ﬂ£ 50C o] &

=

LA

Chian extender®+ diamine?d MOCA7} 7}#%
Wo) 2alt}, #70] MOCAY EAjo) A F A=

o et
) . o MOCA7} 2etAd o] 918 & olths Bz} ube
o]7]ell chain extender® #H7}3tH polyure- . o -
L . - °}F 2 MOCAE WA & & & ¥ ¢
thane elastomer”} 3 %3 ®1t}. Chain extender &+ L e - -
. amineE°] X HojHch dHEH AE°] me-
X2 % 4,4'-methylene-bis(o-chloroaniline)(MOCA)
Table 6. Adiprene prepolymers 2] £
Product Adiprene Adiprene Adiprene Adiprene Adiprene
L315 L200 L167 L100 L420
Chemical composition Fully saturated urethane prepolymer
Physical form Viscous liquid
Colour Honey-coloured
Odour Slight isocyanate Slight isocyanate Slight isocyanate None Faint
Available isocyanate content, % 9.45+ 0.20 7.5+ 0.20 6.35+ 0.20 4.10+ 0.20 2.80
Specific gravity at 24C 1.11 1.09 1.07 1.06 1.03
Viscosity, Brookfield, cps 30C 15000 + 2500 8000 + 1000 6000 + 1000 18000 + 3000 17000
100C 300400 — 250—350 500— 600 675
Flash point, T 204 204 249 249

Storage stability
Solubility
Characteristics of typical
vulcanizates (cured with

MOCA)
Hardness, Shore A 99+
Shore D 79
Tensile strength, psi 8000+

58
8000+

Excellent at room temperature in the absence of moisture
Soluble in aromatic hydrocarbons, ketones, esters and chlorinated hydrocarbons

95 %0 80
50 43 -
5000+ 4000+ 3000
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Table 7. £ A N N
able 7. MOCA® &% YA e B5 T 4 Ak, Caytur 78 40 4
Moca 4, &-methylene-bis(o-chloroaniline) AH g ol Mo) glond o)A oA wrE A o] v
Physical form Pellets(100% through -2L-inch screen) A 71Agle] £2% moulddl ¥ Y& Ax
Colour Light tan A 7bE {851 =),
Odour - Slght A3E4 $E2g0] 2T7HE A3 exe
Specific gravity L :
wolid, 24T L4 chain extender= diamine ]9} polyole] AH4-
melt. 107C 1.26 H7l% Fed. dNH2E polyold & AS
Melting range, T  100-109 MOCAET} curingol A olde}.
Moisture content, % Less than 0.5
Storage stability Excellent, slightly hygroscopic (® Adiprene?) ¥4
Solubility Soluble if‘ ketones, esters and Adiprenee %2 & ARHE AH 94
aromatic hydrocarbons
e},
@ Adiprene prepolymere} MOCA 278 Hb-§-
thylene diamine(MDA) m-phenylene diamine 2577 s,
(MPD), m—phenyle_ne diamine?} cumene dia- @ Adiprene prepolymer®] o}ele 714 54
mine?] eutectic EFE(Caytur 7) Folrh A 7 &,

L e mon . . 21 =
MDAE #i§- ubg-Ao) =7 ] &l MOCA%t 3 Adiprene prepolymer®} MOCAS &3%3.
Ao a2 AEss HTEN 2 Hstal] ® o] EHEE 97 mouldE B

Table 8. Adipreﬁe%gl =4
Type L315 L200 L167 L100 1420
Prepolymer 100 100 100 100 100
Moca 26 23.2 19.5 12.5 8.8
% of theoretical Moca concentration 90 95 97 95 100
Mixing and curing
Mix temperature, C 76 85 85 100 100
Cure, hr/C 1/100 1/100 1/100 3/100 3/100
(+16/70)
Pot life at mix temperature(minutes) 1 5 6 15 6—12
Average demoulding time(minutes) 5—15 - 15 30~ 45 4560
Physical properties
Hardness Shore A - - 95 90 80
Shore D 79 58 50 43 -

100% modulus, psi 4300 3000 1800 1100 400

300% modulus, psi — 7800 400 2100 625

Tensile strength, psi 11000 8300 5000 4500 3000

Elongation at break, % 270 315 400 450 800

Tear strength, split, 1b/in. - - - 75 -

Graves, Ib/in. 725 — 600 500 -

ASTM D624 METHOD B 22 hr at 70C, % — 40 45 27 45
ASTM D624 METHOD A 22 hr at 70C, % 9(1350psi — 9 9 -
load) *
Resilience, % 48(rebound) 40(rebound)  72(Yerzley) 70(Yerzley)
Abrasion resistance NBS index, % 435 370 275 175 110
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® AAES curing®.

Dispensing 71 A& AH-&-3t - Hejghe] 2
#AL &7 zrh, HA 7t # prepolymer
ol A Folgle 1A A A= A degassing
unitE 7 prepolymers ¥4 4 ez

74]*\715 7ved7) <rol] AAgch MOCAE *
o AR oF 110C AEE AEHA o
streame 3 EF7|AE o2t F stream
£ mixing chamberel] A4 whimd o) o 4 E3ta}
E A9 mouldell #o} @& ¢ slch. A%At4-o]
7}setm 71 AE A 3] P Feoll= F A mixing
chamberg &7l2 A& Aoluo} i AL H
Alg 287t slch

degassing> %1 F3}oll A degassing?d EAE
e film e E EFedA] o)

BE 99 JAR E¥F EFEL 100C A
=2 34 mouldel E°lztch. pot-lifet= Adip-

rene?] FFol u} ch=Aqt 15 158 A
=22 29 "o, s 2A 3 ey A

Alzbe 58AHxE Hd gk, 2% ¥ hot-air
ovenol A 3414 X curingdtrl. o2 # 82
018 A & 4] o)Al Adiprene &2l £4-& el
R olct,

—
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