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‘has been preparad and submitted for evaluation. Nine of

[P

Summary . . )

O

A, Chloroprene-Methacnylic Acld Copolymerl

1, Curing Studies

Curing studies during this period were confined pri-

'marily to the 1nvestigation of room temperature cures.

‘The‘optiMum time for severgl agents haa been found to be

in the 10;14 day range. Good- results, however, have;becn

securdd after shorter_ihtervals‘of time;‘é.g., 6750 bai

tensile strength was obtained with a'rilm'éontaining 5 pts

Zno aftar 3 days, (See Table I and Figure I)

Further investigation of the heat cure (l hour at 120 C)
Vé”ﬂu! air-cure for 1 pt Mgo s in progress, Three days
after pouring the films, the air-cured ‘specimen had a tenslle
strengbh of 3500 psi. compared with a 5600 value for the
heat-cured qucimen. ‘After ten days the air-cure reached

6300 in contéést_to 8400 for the other. -Permapent set

- aﬁd olongaﬁ;oh at break for the films wabe,practicallj e

1dentical after ten days;; Tenslle strength after 17 days

'will be determined in order to discover whether the air--

Scure‘eventually surpégses the heat cure. 4 similar

tendency has been noted with Zn0 and is being -studled further..
In ary ovent, 1t has been shown that, insofar as the properties

measured & re concdrnéd;'Qhe employment of heab with metal

* oxide cures 1s unnecessary.

42.' Cornell Tests

The ninth series of Cornell rain-erosion test panels

“¢

the ten gpocimena submitted’wsre cured at room température;

5\
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Table II lists this information in detail. Tensile strangths
fanged from 2300 to 7900 psi, | P
5. Effect of Aging on F{lm Propertiee -
Duplicate rilm samples of the eighth series of Cornell

tests have bsen checked forlteneile’strength'and elongation

ferter 2 months (Table III). Films cured with 10 parta Zimate and . .

°-§a ts DADPM were found to ohange li tle in ueneile eurength,‘

. except for specimen 8A, which was origmnally exceptionally

low (2180 psi); in two months this reached a value of

5960 psi comparable to the other epecimen cured similarly.

In genaral higher elongatlion was accompanied by improved .
‘permanent set. The ASTM permendnt set showed decreeee on

'aging while the 1 minute recovery dld not follow a set

pattern, except in these cases where very poor 1nitia1
recovery was realized here aooreciable improvement occurred. -
With the magnelia cure, there 1s an improvement in tenaile

and elaltic propertiea on aging. For specimen 8K, exces-ive

' milling was taken to cause the exceptionally low initial

tensile strength, but as in the case of 8A upon eging al-

“most one mormal tensile value was noted.

. Goodyear's rain erosion reeistant material was found

to imorove upon aging in every respact i.e. tensile chenged

.- from 2000 to 2500 psi, elongation from 690 to 000 per cenq .
‘and ASTM and 1 minute recovery from 126 §o 38 and 20 to 12

per cent reepectively. Gates’ material, on the‘otherphand :

did not show any . ange in tenslle test, but an improvement

In elastic properties,

' 4, Creep Behavior of the C-MA. Copolymers o _y
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The”creepvetddy has been continuedpdurihg-the past
perlod to the candldate rain srosion ooatihge.v The
bulk of the work has beun concentrated on the”epecimene'
of the ninth rain erosion teat eories. As iodicated on
Figure II and Table IV these creep specimens show a wide

spectrum of compliances. The lover the oompliance, 1.e. the""é

~higher ﬂ]ﬁ modulus, the more eifective is the cure for a

given'copolymer. It 1s indicated on Figure III (Table IV)

.that the Goodyear's and Gates! rain eroslon resistant materials

both have lower compliance than any of the C-MA copolymere.

. Before more significance is placed on the " 1 minute" and
' ”ten minute™ compliances, the results of-the Cornell

i.rain eroeion resistance tests ahould be available.

Other characterietics like smoothness of the f1lm surface and

, loading will undoubtedly have an effect on the outcome of

the rain erosion tests. It 1s commonly known, as also 1ndicated
on Figure IV that the loading will reduce the com-

pliance 1i.e. increase the modulus of a given elaatomer.

Fbr instance, for one C-MA copolymer 1oaded with 10 parts

of hydrophobic 81lica, the "1 minute" and "10 ninnte" com-

- pllances are respectively 3.8 and 2.8 times those of 20 parte

hydrophobic silica. chever, no significant difference- in

" the ratn erosion due to loading has been observed.

Iu is observed that with some curing formulations,

-considerable change in tensile strength results on aging.i

It has been shown In this connection that for the organis
curing aystem conaisting of 10 parts of Zinnte and 2 parts -

of DADPM, a mArked deoreaee in compliance occurs on aging,
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\(Figufe V and ‘Table 1v);‘ Corresponding tensile data is not

available, but further runs are planned, for which~tenjtle
dafu will‘be obtained concurrently wi?h‘tha creep in-
formation. ,

At first, 1t was boliéved that creap‘data on a.much
smaller time,scalo‘cbuld be determined with the“he}p of a

moving picture camera., Upon closer study of the problems it

“has become avparsant that this procedure i1s not feasible, If

a load (the tension bob) is applied from rest, the longitudinal

‘vibrations caused by the sudden application of the load do

not enable the deformation to be determined before one

"~ hundreth of a minute.lw'Gongequenflyfthe true instantansous "

elongation can'alaoAnot be det-rmined by thia method;.

i

B. Chldroprene-lethacrylamide ConolYmers

Until recently some difficulty had beenexperiencod
1n reproducing reuulta lith chloropreneamethaorylamide

copolymors. It has now been shown that two factors werew .

”resﬁonsible for thiq, and that with ﬁheiryprqper'control,_
"resohable“reproducibility 1s now being‘attainéd. -These
‘ factora were: (1) variation of time of f£1lm cbnditioning

betwaon cur e and physical testing, and (2). variable polymer

solubllity due to insufficient milling. It has sinco beon

shown that the first effect arises from the fact that curing

1s not completed during the oven bake but continues over -
a period vqrving Lrom several days to’ t wo weoka depending
on the curing formulation.—»———~ :af— |

Furthor prpgresn‘haavbaen mads on curing formulations.

1. C.A. Dahlgent, J.O. Hendricks, N.W. Thylor, Ind. Eng.
~ Chem., 43 1404 (1951) " ' )
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The luring system Ethyl Zimate; sulfur, 1agnesia dis-

cussed in the previoue report has been studied in toneidereble

detail. Best results have been obtained with magneeia at
2 to 8 parts, Ethyl Zimete 3 to 12 parts, andvsulfur at

”2 parts, A typlecal fllm prepared with these formuletione
Y/exhibited a“tensile strength of 4780 psi,uen elongation

at breakVOf 860% and an ASTH:permanent set of 11% Thie

result was obtained using 6 parts Ethyl Zimate, 2 part!

- magnesia, and 2 parts sulfur in an 89% chloroprene conoly-

mer at 62% conversion modifiedeith 0.07 parts dodecyl
mercaptan, The generalrpropertiee of the copolymer thus
are approeching,thoee of'thekC-lA copolymere.

With the atteinment of an improved ours the modifi-
cation question can be considered from a different aspect,

Although the physical properties of more nndified ri&me

are lower with an inferior curing eystem, difrerencee in

modifications are of minor importance with the improved

‘ euring syetem discueeed above. Complete eolymer eolubility

appears to be a more important coneideration.

The fractional precipitation studiee ment {oned in the

‘”previoue report have now been completed. " These etudiea'
. indicate that the chloroorene-methacrylamide eopolymer is
3 heterogeneous in nature, and containe a coneiderable
“portien of what 1s eseentially polyohloroprene. The

‘methacrylamide tontent was largely distributed between

two of the five polymer fractione obtained. It is belleved

 that the C-MA copolymor ars of a simiiar heterog 'uus
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Program. AR

A, C=MA COpolymerg

« Results o;;the alr-curs studlies are oqnsiderod most
eﬁcourging; this program will be continudd;“ The obtaining
- of better oxide . diapersiona (aa curing agents) and or
”antithickening agenta for the lacquers also will bo 1n~
vestigated. Other possible lines of attack will ayait |
}”,the results of the last series of Cbrhell spécimena." The
studiea to obtain possible correlation between "creep\
-behavior and rain erosion nropertlea also. will be oontinued.

S : N Chloropreno-Methacrxlamido Copolymerl

‘Curing atudles for the chloropreme-methacrylamido
: copolymer will ‘be diracted toward the possibility o air
cures., Several” carbon blacks and silica will ba evalu;tod
as reinforcing agonts. &rimer candldates are also being
raexamined ror the GVBntual goal of preparing Cornell test .
~specimons. ’ E
Because of the indicated'héterogoneity of the

copolymer, several grafted conéljmers of chIoréﬁroné aﬁa'
methacrylamide a8 well 83 blended mixturos of polychloropronc
| angd polvnethacrylamide are beling studled. It 1s hoped

”that these inveatigatlons will shed further " light on tho
nature oT The cosolymer,
Experimental'

A, C-MA Cbgélzgery

" All.Cornell specimena were cleaned with toluene after

‘sanding wffh THREE-!—T?F R!WK-TRﬂ CUT CLOTH 320, BRostik

primer 1007 was diluted alightly, and four coats nppllod/

at 5 minute intervals, After e drying time of about 15-20
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minutas, four coats of Bostik tlecoat cement 1024 wers brushed .

on‘at 10-15 minute intervals. The tile coat cement was charged

with Bostik's B component for 1024 just beforq,applicatiohzv"

Nethyi 1sobutyl katone'was added as h‘d;luent to the extent

‘of about 1/3 the original volume of tlecoat cement.

The emplojment.of_tiecbgt'wag necessitated by the
pronounced effect of the‘mixed ketones now n,ddiinrc;lk‘
lacquers (50 by"volqpé of cyclohexanone and methyl iso-
butyl ketone ) upon the Bo;tik primer. When the tiécoat

was not used the primer gradually diffused up through the

: topcoat layers.

Four ooats of C- MA primer were usod on panel 9B
9C, 9F, and 9H, Application (Experiment 2) of coats was
at 20-30 minute intervals. After_a thoroggh drying thdle"

" panels were cured for s hcura at“i20°C}

~ In the preparation of panel 9G, 8 coats of topcoat.
lacquyr dwrtaining 5 parts of DuPpnt'; Hydrophobic Silica

were fk?at employednrollowedhiith a final 4 layers:of

a ddn-silica-containing lacquer. This was done in an

- attempt to secure a smoothor outer surface combinad with

an inner resiatance to heat build-up which may possibly
have a bearing upon erosion. Although panel 9D had a ;
large fluv along ‘the traillng odge, 1t was included in |
the series since the criticql leadlng edge area was of the

Lo

same quality as the other specimens.
Ir ‘not kept on ball m111 the slurries or metal oxides
tend Lo form a cake on the bottom of the bottles uaed.»

' This cake has a tendency to leave lumpa in the slurry even

"w
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when remilled, It has been found that the addition of

- Saveral drops of‘anvaldehyde-amine accelerator prevented

caking completely. ‘The effect, if any, of this additive

-upon the curing verfcrmance remains to be studied. The

disbérsive power of the aldehyde-amines (viacous organic
11qu1¢a) probably results from the forming of a ﬁ@in olly
film on thé oxide particles reducing the strength of ad-
hefence betioen ﬁhe‘particles; -Théoreticqlly; this should

also glve a more uniform cure, probided that the small

'”quantity or aldohyde-amine has no deleterious effect on

-}

the rilms,

It is belisved that this dbility to disperse pérticlos'

18 not limited to the class of compounds mentioned but

that many liquids within a sultable visooaity rango

. should perform in a like manner.

A 560 gram batch of copolymer has been prepared .in -
yth event results should warrant a service test in the
near future. Polymerization was carried out in the usual

manner, and stopped at a,c6hvers1on of 554 and an acid”-

 content of 12.7%,

B. Chlorovreno-lbthacfxiamide Cogoliﬁer
It has been the - procedure uith respoct to physical

tosting of rree £ilms to oondition the filmi a minimum of

Conditioning times have variéd from two dsys to over a week

in some instances. It has now been shown that the cure

" continues after the oven'baka and that the eTapsedvtlme

" ‘between baking and testing is signifioant and must bo con-

trolled, The eftbct of 1ncreaaad conditioning time upon

i

L1

48 hours at 21’c and ss{_rolative humidity prior to testing, . . ..

- ewr

P




" mum tensile strength,

-

tensile strength 13 1llustrated by the following data.

Tabls V
Effect of Conditioning Time Upon Tensile St th of
mmm%ﬁﬂm :Eength of
Tensile Strength psi, 4 days Tensile Strength psi, 12 days
after bake, \ after bake
2380 » . 3140
1770 o 2200
1980 o 3000
2200 - - 2050
2030 - 2m0
2240 3060

1. The above filma were cured with one part magnesia
and baked two hours at 120°C. v

It has been oatablished that this effect is not a re-
sult or moisture,content. The rollowing data also provides”

information on the length of time required to attain maxi-

~Te i

| Table VI | o ~
Variation of Tensile Strength with Condl tioning Time for o
Ohloroprene-Nethacrylam 1de Copolymers E ;
Elapsed Days ‘ - - :
Since Cure 14 C-1 14 C-2 14 G-1 14 G-2

- 3380 . 3480 2160 2140

4 3580 3510 2600 2560

7. 3820 3680 . 2890 = 2950

9 320 3330 2880 2670

11 3820 3490 3020 3070

4 4040 4020 3090 3030

21 3840 3870 3230 3200

28 - 3880 3970 - 3260 3200

‘. Samples 14 C-1 snd 14 c-2 were compound;dfwith 3 parts.
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magneaia, 245 parts sulfur, and 10 parts Ethyl ‘Zimates

samples 146 G-1 and 14 G=-2 were cured with
After baking, films 14 C-1 and 14 G-l ‘ware

significant difference ‘can be detected between the resulta i

with dry and wet films. Hence it has been concluded that

“tent.

“for two hours and conditioning than begun'

~ and 14 @-2 began the conditioning completely ary.

1 papt magnosin. “

soaked 1n vater

films 14

C=-2

NO

the effect 18 due to delayed cure and not to moiaturo con=-

The period necessary to sattain maximum nhysical prooertioa

1s not readily apnsrent and appears to vary with the nature

of the cure. "Por practical realona a pariod of one week

has been astablished as a tentative basis for comparison.

A seéond factor which has contrlbutddyto\better re-

“ppoducibility has been improved solubllity.

This has been

produced by additional milling on the rubber mill. The

1morovement in tensile strength with milling is illustrated
" in the following data.

Toso’ pSi

Milling Time, min,: % Soluble-
4 63 3730
6 79 3600
8 84 3880
10 a1 4330
e 09 4370

lilling produced no significant change in elongatlon

slongat!on was approximately 750% and the set 6% '

were cured with 6 parts Zimate, 2 ‘parts mignesia aﬂd 2 parts.

sulrur and" conditiored 1 week before testing.” None, of the

at break or permanent sot; for all of the above, filma the.

i
,Film

v

|

At

ey om
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abovo iacqueri wore badly'gelled' however, the-lacquer
rrom the polymer milled 12 minutss was - ocmpletsly gal
free., o o &
Several other variations in procedure have been in-
vestigated with the hope of. discovering other causes of |
poor reproduoibility,»these included: (1) eoagulation -
wiuh sddium"sulfsté as was practiced in sarlier work; (2)
elimination of the alkaline“wash onvths chloroprene (3)
reorystallization of the methacrylamide from distilled
methyl ethyl ketone;‘and-(4) slimination pr the pH control.
salts" No significant improvsméﬁt wusnoted in any case
except the latter° here the 1mprovement 1nvolved only a
reduction in the anpunt of pracoagulation during polymerization.
Barlier curing studies had indicatod that the cure
}provided‘by a_combination of Ethyl(Zimate,hmagnesia and ‘
" sulfur showeduconsidersble"sromise. 3everal tenslle strengths
kover 4000 psi were recorded using 10 parts Zimats, 3 parts
magnesia, and 2.5 parts ‘sulfur, Occasional blooming was
encountered, howev:r; hence a seriss of films was pre-. “
pared to establish the ootimum quantities of the three

components. In all cases the bake was two hours at 120 Ce -

A ~ Table VII o
Effect of Variatfdns of"ZImato Na ezialrand Sulfur uéon
PhysTeal Propertles - ,
) Parts",‘ ‘ bl | )
_ o R | ASTM

Zimate _ Magnesis _ Sulfur T.S. psi Flong. # -~ Set
6 . 0o 30 890 - " 10
T a2’ < gm8o. - 886 11

4 a3 7800 . 1
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ASTH

Zimate Magnesia Sulfur T.8. psi  FElong., % Set
6 3080 650 10

6 0 2 4240 1000 8
2 4780 860 1

4 4770 780 8

6 4500 750 6

8 4810 760 7

0 2 2 3410 890 9
3 4800 930 9
6 4730 geo 11
9 4620 840 9
12 4670 740 11
15* $070 730 5

# Blooming

The amounts of Zimate and magnesia do not apncar critical
in the range of 3 to 12 oarts for the ZImate and 2 to 8 parts
for the magnesla. Sulfur shows a sharp maximum In tensile |
strength at 2 parts. For fut re polymer comparlsons &
standard cure cf 6 parts Zimate, 2 oarts magnesla and 2
parts sulfur has been adopted.

The,abové curing data was obtalned on an 89%¢ methacryla-

mide conolymer at 62% conversion modified with 0.07 parts

dodecryl merca: > int of data on ar idsntical

conolymer modifier with 0.1l4 varts dodecyl ms=»captan shows

a reascneble Improvement in ‘hysical oroperties with the
Zimate-magnesla=-sulfur cure even at ths hlgher mercaptan
level. A formulatlon coﬁsisttng of 10 parts Zimate, 3 parts
magnesig, and 2.5 parts sulfur gave a tensile strength of

3730 psi, an elongation at broeak of 790% and a parmanent

T e

- 4
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‘a;t of 9% with. oenl y five days of conditinr_xihg. It 1s be-
11eved that witia the use of. the optimum Zimate-magnesia-

sul fur cure ,toge-ther wlth proﬁer conditioning’t}“lese more

| mo’diﬁéd, £1Im w 1L be more nearly comnarable to those mbdified
with 0.07 parts me maotan. - '

. A number of '>ther miscellaneous cures have beene X
‘amined of which the only one that may bear further in-
vestigation 1is E:his smoloying Goodyear éccelerator 98:50.'

,lThis dﬁta’is"summarized in Table VIII. The bake émployed
in all casas was 2 hours at 120°Ce -

' Table VIII

.Effeetiveness oF Miscel lapeous Curing Agents on Chlor-oorene--
Nethacrylanide Copo[ymorsi

| 7 o - ASTH
Cure S . 1,8, psi Elong, £ Set
Goodyear 983c, O.® ce/gm 4280 910 6
‘Goodyear 983c, 1.8 ee/gm 3780 970 6
‘Goodyear 983c, 0.9 ce/gm - 3310 980 6
plus -2 parta 3 : . S
1 part magneaia - 30 1010 . 9
2.5 parts magnessta 4030 - 910 @ |
-4 parts magnesim ‘ 3480 - 920 9
6 parta magnesia ‘ . 3460 660 | 1l o
1 part Mg0, 5 varts HOHO 2600 750 8 .
1 part ¥g0, 10 parts HCHO 2430 830 9
‘1 part Mg0, 5 m.rts HCHO, 2280 - 820 9

2.5 parts S
" Further dats has been collected 11llustrating the effect

of composition on physical properties,
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 Table IX

Effect of Cure upon Physical Properties of Chloropreno-
Mbthacrylamide Copolymers

-1 part magnesia ' Zimatesmhgnqsia-aulrur

& Chloroprens TS _ FElong  Set_ TS Elong _ Set

90 3860 940 14 4270 810 14
87 3830 1000 14 4110 860 6
85 3430 900 14 3960 780 7
g2 3190 870 16 3860 800 = 8

All of the above cures were 2 hours‘at 120°%. Thoc_
decrease in tensile strength shoqnils similar to that pre-

'fvidusly encountered. There {FillﬂremAins a'question, how-

:ever, as to 'hethar the decrease 1n tensile strength may

"not be & function of the decreasing solubility.

The tﬁactional precipitation of a chloroprene-mothacryla-

)

mide conolymer has been completed, An 89% chloroprene copoly-’
mer at 61% conversion and modified with 0.14 parts dodecyl
mefcaptan waa’diasoliéd in distilled cyclohexanone at 2%

and divided into 5 fractlions by fractisnal precipitation ~ - °

wth & 50:50 toluene-methanol mixture. Out of 30 gms of =

A e ) s i ga e o 4

polymer the following fractiona were recovered.u

o Table X , | .
- Fractional Precl 1tation Data for Chloroprene-Mbthacrxlamide
) Cogonmers
n : _“ - . Intrinsic
Fraction No, W, %vChloroprene £ Boluble Viscosit !
T 5.07 o oA 0.38
2 . 6.81 .- 95 "90 " 0.55
3 5.81 og - | 100 0.88
4 . 3.9 98 .. 10 0.39
5 117 88 1000 030

\




The original polymer was Qé% soluble in cyclohexanone
with an intrinélo viscosity’for the‘aoluble portién of 1.09,
All viacosities were determined at 30 C.

Free film propertiea were abtained only on fractions “ |
2 and 3 above; fraction 2 showed a tenaile strength of B
3030'p§i, an elongation of 820% and a set of lsﬂg‘the
corréapondiﬁg‘valuba for rraotion'z were 2510 pai; 860%,
»and 10% . ‘\ | | |

It will be noted that fractions 3, 4,‘and 5 all have
: i'nomlnal"chloroprene content of 98%; conaiderlng the\zﬂ
efrér in the analysis discussed in a previous reportythese
samples can be considered as easentially 100% polychloropreno.
. Hence at least 35% of a typical chloroorene—methacrylamide
 copolymer 1is virtually polychlorOprene.. The other two
fractions both contained methacrylamido. It ia belleved
that these fract! ns contain s~me actual conolymer or at
»'least grafted polymer. This concluaion cannot be definitely
established howaver, it 13 aoparent. thnt the methacrylamido
~ content of these fracticns cannot be pure polymethacryla-
mide as this could not have been removed with the inaolublo
portion from an aqueous emulaion system., The poaaibllity
- remains that polymethacrylamide 1naolub111ty may h&Vﬁ been “
ereated by the losa of ammonis between amide ~groups on
ad*acent polymer chains leading to cross-linking through

‘the form&tion of imide groupl.




Table 1

€.

Comgilation of Tgnaile Stre ngths of Various Air Cures of C- HA |

' Copolymer A-K-201

Tepsile Strength (pSi) after

Curing : . :
- System - -3 Days 7 Days _ 10-11 Days 14 Days 21 Days
" B pta Zn0 e750 7200 - 7930 7920 7300
1 pt Zno4$ - - -« 4330 e -
6 pts DADFM ‘ . B ' ) ‘
. & pts DADPM . - =m0 . .
/.2 mls Accel, 983-C 1300 2250 ' 2310 ~ paag 2000
per 2 gm Polymer ) X . : S .
2 mls 983sC+ ¢ 1430 2720 3150 3260 3200
4 pts DADPN o SR
2 mls 983-C+ 2400 4630 6020 - -~ - 6130 6300
4 pts DADPM + Bt
2 pts Znod ”
, ~ 1opt Mgo '3510_ B 6300 v e -
2.5 pts Zn0 2940 - 4270 e -

1. Conversion - 52.5%; acid content - 11.8%
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Table III

W R

\;\ ' W o \\
i . . \
. s . i
Aging Characteristics of the C-MA Copolymer Films! ;
‘ ] Tenslle - ASTM 1 mén. .
Spacimen Curing Syatem ‘psl Elong ﬂ Set % Recovery %
BA - 10-Zimats, 2-DADPM 2180 830 27 4
© 8% Ludox (latex) 3960 - 890 19. 6
8c 10-Zimate, 2-DADPM 4570 680 31 T4
10 p. Hydroohobic - 4670 870 25 10
Silica E "
" gD .10-Zimats, 2-DADPM 4170 750 25 AT
20 p. Hydrophoblec 4530 790 o7 18 -
S1lice : - o
8E  10-Zimate, 2-DADPM 3620 540 114 66
S.4% Ludox (latex) 4030 600 45 37
8F . .10-Zimate 3810 550 79 65
8.4% Ludox {latex) 3590 600 79 41
- 86 10-Zimate, 2-DADPM 4560 810 24 8
.  3,56% Ludox (latex) 4200 810 18 6
"8E 1% Mg0 2880 870 18 3
;, h - 3900 890 12 3
AK-20 1% MgO 4840 985 25 5
5020 910 20 - 3
Gates N 2800 . 700 ‘20 7 4
k 2800 -840 7 7
...Goodyear 2000 . 690.......126 33
- | 2500 900 38 S

1. All specimens, except Gates' and Goodyear's cured 1 hr.

at 120°C.

- test

on the uovper line)

Time between the two series:

2 months (original
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. S
. . GCreep Behavior of the C-MA Copolymers.

Run - ‘ : ‘ - Aging Load 1 min. 10 min.
No. Specimen Curing Systeml, Cune Days Kg/cme Comp., Comp.

8 Gites " R... % 3,38  1.16 1.3

i 3  C-MA-T. ib-zimatg,”z-nADPx ithrfﬁ 7 ”.9;18” 8¢5 ;2;9“
| o 120°C B

7 C-MA-T 10-Zimate, 2-DADPM " 64  9.85 6;4;.' 8.6

6 - Goodﬁ;Lr“ y - R.T. 5 33.1 . "0.15 0;22~*

8 AK-20  10-Zimate, 2-DADPM 1 hr. 60 6.20 3,2 4,5
" . 10-Hydroohobic at ‘ - ’
Silica v o120%C . . '

9 AK-20  10-Zimate, 2-DADPM " 60 - 7.44 0.8 . 1.75
: - B0eHydrophoblec Silica - o :

‘10 eE " . | ~ R.T. 1é“' 8.81° 10,5  16.7
U T . RT, 18 82 3.6 47
12 e R, 20 8.32 ~16 30
13 -8y R o R.T. 19 9.45 7.4 10.3
“ e R, 14 - 7.63 3.5 5.3
15 90': e  <;R.T.$1-2s' . 5.63 ~16.5 ~36
1 e RT. 20 589 7.2 9.8

1, Curing systenis for the 9th Rain Erosion teatdsefies‘indicatéd
" 1n Table I o EEE :

i @ g TLw

S
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