AD-A151 438  FINGER MATERIALS FOR All cusulon ES YOLUME KT

FLEXIBLE conmes FOR.. ACE TEXTRON
BUFFALO NY P K C m
uncussmso DTNSRDC-85/003 Noosoo 75- -o fb n L8




== . pos 122
il
sz I

1-1
= := e

22 flit pes




OTIC FILE copy
PIOER MATERIALS FOR AIR CUSHION VEMHICLES VOLUME |
PLDOILE COATINGE FOR FINGER MATERIALS

DTNSRDC-86003

DAVID W. TAYLOR NAVAL SHIP
RESEARCH AND DEVELOPMENT CENTER

Bethesde, Marylond 20004

FINGER MATERIALS FOR AIR CUSHION VEHICLES VOLUME |:
FLEXIBLE COATINGS FOR FINGER MATERIALS

. by
Paul K. Conn and ivan Snell
Bell Asrospace Textron ~
and
Willism Kiemens, DTNSRDC

AD-A151 438

APPROVED FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

SHIP MATERIALS ENGINEERING DEPARTMENT
RESEARCH AND DEVELOPMENTY REPORT

Tl

ELECT
WMAR 1 4 905

B _ DTHNADC S50




MAJOR DTNSRDC ORGANIZATIONAL COMPONENTS

OTNSROC
COMMANDER
TECHNICAL DIRECY 0%’

OFFICER-IN-CHARGE
CARDEROCK

OFFICER-IN-CHARGE
ANNAPOLIS

SYSTEMS
DEVELOPMENT
DEPARTMENT

11

SHIP PERFORMMANCE
OEPARTMENT

13

AVIATION AND
SURFACE EFFECTS
DEPARTMENT -

7

COMPUTATION,
MATHEMATICS AND

PROPULSION AND
AUXILIARY SYSTEMS

ORPARTHMENT -




.
} AT AT N T A b Whan Date Froterad
READ INSTRIC TIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
4
TR 8 o, w4 T v AC L ESSION 1 CAPIENT S T AT A, 7y MOMIE R
, A 420
r -
. . . S TYRE LF RELAGRY A BERMSL L ERED
. , T
' ' y oo t TS B
A N ~ \
£ PERFORMING DRG REPSRT w  uBER
: - oo
L [, — [
! Tlta 8 CONTRACT OR GRANT NUMBER o,
! . . . K N
- . A T ey e B
i e Tau s alan SaT U aME ar T T T T T T T AN, RAM FL EMENT PRASECT T ASK
., AREA & GULR¥ UNIT N
) PrATEAS AR NeMeRRs,
f ot NERIEN B : ' . . f
R S N R N R I
to o O T T I e e
M&-«4“,r;-“ PSS i . —
wto [ ForuAME ANT ALTRFSS 12 REFRAY DATE
- SN e oo R tenta D [
e ) e e — -~ . e — e e
e . . Y NMAER CF G ALES
[
b Lo L e e ——— -~ 4 i
4@ v o [T A ks v o AME A ATTRESY (] fiftarent fram Cantrolling Off: & tel thim repoet
Pi%a 07 LASSIFIC ATION DOWNGRADING
STWEG e
- - P - —_—— ——
) o AR P R SRV tanae Kep ot
' . R PV B it nb oy o DR EERIRIN
L - A — _
i R PRI W CTATFMENT ot the abatract antered in Black 20 11 Stiterent from Repoer:
— S —_ L —
B b fMENTARL NCTESY
{
T‘v‘ 4 )].}:u'f.......ry «d identily by BL. b numhec o —
. . . . - e, -
oty T ettt Se !l Materioad -
oot te Dt e are U ate s
e ot babir o
i AV obehg s Nebnode b leadh e Material
U e e B ]
Fi ANLTRAS Y wlinue . re wree i de If necassary and (denttly by bluck numbter
) ’ STwenty polvaer toraalat{ons trom ten selected sam
. ! rubber polymers or polvmer hlends and fourteen formala-
i t tlons ot castable Tigatd polvarethane polvners were chatae-
L]
' terfzed as coatings tor the coated tahric that s the tvpe
L]
. Mmaterial ased to make tlextble timers tor adir cashion
1 vihiclese  The toraalations were serecened bor crack -
H (Cont jrwred oo reverse siden
1] e
DD .'.2%, 1473 £oimiom 5f 1 mOv 8818 OBsOLETE PNCLASSTHIED
D T DRI P P YY) o T T oy L T ———
SECUMTY CLASSIFICATION OF Tiis PAGE (When Dete Bniered)

e e ———




- B -

D

A e W e Dmia b otarad

.
.~ ——
I
'
|
'

D T TR U PR I A ot R
Tt [ AN
! Pt - . R
"t K I i R th
T T R .
R o
v oy ta [ L ] i
. o . Vi, oy
v LW b oo,
el [ReN o ' HESE
. R PO B ot ' v
tyo i ot . o
e
ot ey T N to
L A ST I S PR R S S EE PR
ool gt ; [N [ B
to Preert i [ Tt t 1
i T T EE A S ETPUR SO SN
R (LA SR IS BRI S pea b Lt
c LENEENS DS B T N [ toadhe iy
T R TRV
L B L Y N N IR URINE IPRE I
! Dowet tear o strometho gt -
! wd et ac e were el g-
Pt ol ot i sy the kgt
T Sl s ettt icde o b Streng -
. b, st atle polvarees
' Uoheiatee ey s material wit hont
ol were o b cwh bt Do
% S L Y S I PR PR US (UR SR TPRPRN

DTIC

ELECTE
MAR 1 4 185

B

N A A

SECURITY CLASSIFICATION OF THIS PAGE When Dete Entered)




Ty gt

‘ ‘.V .."A‘ A\1 L ‘\ i . . . . . . . .
RN VoL WEORMATICN L L s s s e .
e M e
" v B N . . . . . . . . . . - . . . . - . .
. .
Al N + Y . . . . . . - . . . . 0 . . . . -
’ ) I N L e L O O S
' - st CONG T EVETORMENT L
r SobbeMcep N ol MATERTAL S DEVETOEMENT
Cor Crbea M R TAT DEVE L OEMEN] ..
“‘ “ . . . . - . . . . . . . . . . . .
‘ : st i P b UM RDBBER POl g ke
S el OLTURETHANE PO yMER .
‘N - SEEN I AND CHARACTE R AT Toy 0
. GOUATLE D PR RIMENTAL DATA L
S TR L At L S Y O A I ) S R
P M e e e e e e e e e
R e T T L
1IsT o
e strentihn Veercoas el peratare 00
b Perreat o ot Lermulation s200 Poloare tham
Trt s Podnester Mats of weipht oo, Hlos,
ik le o T e per Squate Yard « e e

gy

PART T

i

CondTENTS

Fled

Py

nYy




f "
. B
soor ot

(R
' Vo
' e
' '
' '
*

vt
. .
.
S
N

'
P
'

vy

T
MR

Lrr

it

Lt
se .
' oo
e .

.
e ,
R
[
[E—
iant o
Pt
. L
4 .
Lt
o
“
RIS

AR hd




! 0 L bt e
. ! ‘ N
T ' vt ' ! ’ e e e . . . .
o e
. H [ ! vt gty e L

. N +
[ AT
Lt R T ) C N
v . )
' * taoar
. Te o 1
oL, ' o
A ot
Tt
L e et EE N |
¢
R -
I‘ Il
ey v




R e ale cBRIRS

\.”‘ *

arka o

L i
NJM':“




»

e

G R




o TR




ARRYUTATION S AN ACHONY MY |

oot AVRTEE S EVRT | S A R VRN IS SR A
Ml N e ety
o, o
. AR ' Lo
- o
R et - Lt
‘ St [EEEE IS S N
' L e T AL S B S N P BT N PUR SN REEE Lty
' T IR A B (R A T
- N I TR AR TR
‘ L L AR T
: Vel Y Ly e
- R S Lt v ot e
. Yo [ I N et
L . ety e AN SR P [ R N T
o . b b . ! oy
| RIS
. T TR PR R R R T SN IS TR O
o T ST R
. O N TR
[ [N A
A Tt e [ e N N i Yo g Lo g
. [T Lt F
T A A A A
PO ey Gt Mty e Y
Mo O R R R ST U BN
M R A IR B Y
M ety e 1w YRt 4t e
i<
N
By o wm . we e - - . - . T g LA e “’
















.......
.......
.......

‘{
l st f: : R Oy R N : Al
U

S TR e R R R S e



—~— -




I for polbvmer and wa et tecttoe with the bl inated poluerte e
T P oot raty o sabh i eanbt et aataral rabher o SHE bt e
In [ENUREEES B IR B UL S PN | e e b o the porticalar ol et
roiee Pt e U hew [T B TP RN oyt vatabie Tiagaid podenr-
PR vt (I . Tracac rorn bt e we e pre e b Paocaac Dy bt
we Pt e s ot ed s Tt e e b ar e ot e o podvhat e ieneg Wit
AR I IR ARV LA SR B IS A AR R T vy teostpdt ot o thaese teact oy
Conutea et b owat b et er e o o e b eadr g IER SCT IKTANE SPRVE RN PRI B SRS
[ I 1 [ I ot By, H LATEE BEIN S SR SR R AR N T A e
“ Wi G thc palvmer Pl [ NETE T SRS SR E O [ vt b
O T I e N A vl o o e Wt A R T S B TR PPV LAY S
e vt ol et ! T S B ' T T A
it SOSEIN e by ettt coer by AR I A tae U
o e i1 wete ' [ TS S N O T [ Y
e ot re .
. PR oot Yoot R R TR R LN B (ANETS REREVRE SN AR [T
L , ey, LT v|.t”‘;"_‘.,~ TR S ot ! .pVA"( ‘:*—‘u»‘
' | S I S bt et g g Pt R T A o ¢ [
" IR o bt ter o ol e | SUERE RS R AN it tw e~
' ' ot [ [T I S A O IR DVRR VR AN A L P RN toe i i,
C L T N R KR A tontmy o ret e o a1 KA .
S Lo o [ T L LT RR B P N S O FL P S BN A it pot car et e
. R AL g weet codectad o gt e r b
o [EA N TEN L TS SIS ST FES A P L AT Tiwreo b Vppesdrs o
. o tYe iy L e b ation ! ! R TR N S B (F R (e
S ) [N INETTE S B R Too dabde 4 are sogrd e Dot he o et [
AT H Pries, oo attastan dndex et conat e e o Vol HE
Lo ettt ottt oo e suted e the ondr ol Desemer e 0t
L e, Moot e da summar it i Tanle 0 tor the Tapee Tohoned
s T e e oy the Yersley nethold, I these tablea) the tesalts o
wor it e pared to reaalts o the control tarmalationg FOR=N00,
!'-'—,5_1..41:.-_/ Fobhan, ¥oho, "Frtiects o Madchdenos Disoltide on Flastomer Fles
ther Propertiec,” papet preseuted ot meet fov oot the Rabber Division,
Choemteal e bets, New orleans g LA CCT- b oer [ a0




Lot MURE R S

v [ ST P O A T it et ton R it *
[ T S B R L 0 A A A A N T i I . I S R R S
P e et CEAT e gt BAT [ S
Py by i T T s der s [ O T
M. M Yoo o] v e e ey ) r '
. v b Lo e b H [ P AR ' e
o — .o . R T
AN N ' y ' o vy i P . Ty - A MR
; : | o ' . { e et ol .
. e - . R . .
' t o G Do i oo K , e
. + D N M 1', '
AR v T B ey . .o L )
i .- . ' v v " ~ “ t
B R T R R T tra R
e i [ IR . R T AR PR .
| ©, e Sra e . ,
o 0] EEE R AT TR I S Pt too oL .
A [ i D P vt ' ] PR ' . .
' ' ' I “. t ! o L N ~ 1
L . Yo .
' st W (AT S [ N [
. et o 1o Ty .- toat H ty .
e L FEE . i L S LS it
, K P HARTE taoan o ey, . o
: RIS SN v ' R O S S ) A8 SETEU PR
' Kl P,oMAT e Bl vt N N A
ot e bt s HAY - e e e ot e
e . bt il Chaaraelastomer o, Pwor polrmer 1t e
ot ottt e e b tarmn i at foas Wwhiioh wete s ot
P et
Tl r e ct e crowt et e Plexaral tatipgue 0 istance werte
TR N I B PR R TN L SRRTETOS [YRY S In)l RELTEN SR However | the gue ot

W detr et el t s the o as rowth oand tlexural tattyae lite

H

|
{
\
i




Y

3

~vle LT




Cr T e e st e st i taent s ased tar caatahle
Gt P T P I S R SR T DRV B B R S B RS A IS ICORNS B I EYUNTN S DPE IR PR
Lo [P IR S AT T A AE B ST RS TS RO FRRPRCR U 0T B WU T PUR TN S I PPRRN ISR SN

Lo | L, I ERR R
] . ¢ ' ten Coaptapa atl e b e e i
. PR S ot . Tt PRI SIS ST S L R A [ voowt
B oy Pt R R TR T B R S L N
. ) . o oy . P v s et
. . o : : roy e DR ot IR [
L K L [ Voo [ [ T TR R S PR o
. , te ' . i [ ! ' | N oAy [N !
. o e ., ) P T T T
: ‘ . L I AT A AT
, ) , . . o P e e o Pt
. . N . | N [, oy oy
L. . v ' i ~t o A T S ot Ty t
I \ N ’ ' oty A \ e e g . [ T
. L . . o, S TN vt HEETI PORR [N I
. S . v ‘ Co : oot et
1 [ [ . R S T P N R
ot A i 't R A TY B TR B A EIE R cre b
R O P S T A S S
Lo . . e cated b AL W e
Dt L ‘ [ L I S T N R S
v P HE T O S N I [ L LY S B ' ] toahte
el et Carle by Yoate et i te b b S S LA
o e ey, e e at o we e dece e b b e e b
. S AR A TR BN I I I S YRR RV [N S S PR RE RN S TR A R BN I L AT TR I
PO RS bt e recemmen bed e coadnt boms 1 appr et iate
L I B T L N AR, SRS CH TR 1 S F TR B SRR | Gt bl copiany s Phe care

troe rheommet et bat e Nt b d o tae i,




=

Vi

101 3t 1oy

RN R IR |

o

T

!

e

Soon o gir e
or VKJﬂP}v.

s e ted

pases ot ot gl

{v"-\l\lY\ Al summar i zed

*Woven hy Fahrie |

RESVLTS OF FExPERIMENTAL wWiHK
Ghion vebhicles gre subiected to very hiyh treguencies of
Y0 eps at o relativels Tarve amplitndes. When rabber coated
voevelie stresses theoagh repeated ar dotermirtent tloxing,
e i e caontiney vt dedagmination tram the tabric bhecone

ure. Darding rapid tledine, the ability to sustain rapid

L tates gt rapid o strain recovery rates withont cracs toarmation fs fmpart ant .
Nt ates ot et s gt bad Ddsap o may acear s that Yich temperatare (60-7. ]
To -4 FYoproperties mav he fmportant .
veatable propetties ol polemer coatdny e oo been faterred trom oaareent
FERTRE NN Yorte el ot rans aond abwerved damaye, The polvmer coatingg shoald Lo
Yorr ot s, o oneressive oandg tensile tatd cae resistance; byl ot hex craes end or ok
ol te it e ow Plesaral o eadalasr aivh impact resistance; bigh o ahrasion
ot e s S et wtremithy low hivsteresis or excelleat high teaperatare
T Povy et treth ot itk aad ta aytoa tabric rediatareement; and
L P aral reststance fwater, sunlisht o ozane, tael),
TR Vo riteria tor evalugtion of the polyvaers were conparfsons ot
R Yoottt aes o e aeasaredd pronerties ot waows naterials which had s ciee
R T the e 0t ean rabter polvaers, the baown oaterial owas oo natarat !
oyt ottt o o which was developed e Bell Aer aspaee Tektron on
TR O A SIS TUUN TS S PN AR AVS IURUS B U A R BN i ol artioon was o coated an o woven aylon
e Vol et e e bty s e ot arde tiagers an the British SELY cross
' . Cey s o P W R B WA | w-;v‘wi'vi Vi 4P s vehicle, A0 castahle
v v N [ ICER R S U A B T saterial wias P ylcaretivane toarnal gt ion .in’.’vlnlln‘\’ by
b o Gt R e I LRI (O O SR BTN Tods ot ation was coted o waven
! tar Vot et et b s s e P rwer s o an Ay LAV =, The wonvie
: EEERIE Lol Wit e T A1t et pabher coqting s b the LACV-4 0 iacers had
t e Ve e ot Coraearatd oo, and was lestgnatesl tahrle [78h o Mis tabric is
Vo e et we i ot e wd T ad was also ased s the tabric tn this program,
P w itk is tepotted ander three tasks aodt 2 ive appendices, The experinent al

and disennsed 1 this sectron. The tationale tor polvaer

Jjevelopment Laboratory, Huakertown, PA,

A




INTRODCCTT N
Surtace ettect wnips oand gie s e bes regquite o tlewible seald oo skt
CEractate Lo ocoatala the cadhiioer o ai e whiic b the cradtt bs supported, T
S ity is necrwsare to o siaimice oot et S reduce dron) hetwern thee vehiole

aly Wbl b et Ty varions tenes ot craagnd

Straactate and fhe wgrt e iy tra e g

tertrain v water,

Thee tlextble seals ot these cratt fave tepicallby bees tahrtoated tram ranber

Aeoceaned orivdaally tar oapplbicoa-

Coated woven tabri Tamioaate aateriabe which o wer e

tlone et e vevor by Tt andd diaid ot raee cont i ners, The adr cuasbiion crat!
re exposed oo dvnamic environments that gre more Aemaatia, than those toar the
iedeal o applications, These aore demaerdioag reauireaent s resalt o trom i reased

it tram o eaviranment g

st antoal boads) trom dncreased rate ot Toad oapplieatidoany

canttemes owhicoh omav Jead to o intolerable o prcdesirahie cheatoal ood phentoad B, 5,

dence, sahstastial o improvements ot these tlexible materials are requived to pravi te

Ve aate Sstractaral o pertoarmance and Lomt operatiooaal Tire Wit i we i sttt et
Tl rteenance,

e ohijective ot this proyran was to develop optimam rabher coatinggs tor

Bleoweal o swirt o applications tor sartace ettect Shipa and vehicies, Ihee prismany

sis was oon am rahber tormalations hased on o selected seathetic rabber poivmers

TR istarle Vigquid polvarethane polvmers tor ase g wove babrfe cogtinges, Thoe
v i laded o treermal by condact bve tarmmlation s tarma b at pons oar e Wittt
e rcement Chomoene s materials) ) tedintoarcements aother than o woven bahrtos, and

ot ot rabher o ated tabrics,

torantatfong were dnitially evaluated alone . and faen as oot ings

Epter

otabri, e evalaations were pertormed by oasiase standbard ANTY tests b

selested e hgatoal o propert e, Since e carrelation bhad heen est bl ished hetween

! cvaluations were

RESVINS T anteal properties and service Lite on g vebfcle ) the

e h

By comparing resalts trom the expeviment al matertgls too resalts

1" anp b b shed

Mtafaed trom oan existing natural ‘batadiene rabher Hlend coated nvian tahrie which

Hat heen gased sacoesstully oo g Army LACV=-30 adr cashion vehijicle, Test pleces

sample matertals were tabricated tor evaluation by Bell Avrospace Textron and the

DTNSRDC Annapolis Laboratory.

AT TR PRy R T (e




P PR ‘\

FOREFWORD

A versatility ot Adr Cuchion Vehicles CACY) otter siynitieant

(AR TR I

et o

reva it

SR

o

At o, Howe et

ot oamphibious traastt o over band andg

called timrers, are subjected to severe tlexin: and

+
o

1

ot

"

the iyt . A o resalt ) cratt o pertormance is

teases The objective ot this exploratory develap-

Sattictent dintormation on tabric and coatings to vaide

coated tabhrics as tinger materials tor Navy oair cushion

, deseribes o comprebiensive evabaation o

tot airt cushion vehicless  The approach taken, in

prodiminary dvnamic tests 0o arder to fdent ity

w4 sencible and cconomie .|[\;\rn.|w‘l. H.!--l‘r.oll'.’.

doconstant o and the coat i was varied. Vecbame 11

ttect trare tabric struncture on the pertoroatce ot

P woaes feeld constant o and the tabric owas o varijed.

e STt caat i wape common te bot b endeavora aad

s b ettt Loy ther ., Lolame T o b

AR e tiner material, Pertormanee W
ol oo P e et iy baed bits b e rhe T
Pttt oo vehiie e, The it ot i

e T et o oty T bt comst e by W

Ctested e et i bed o the taded o valoe,

crtortaed gt ter o letion ot the worh repatted fers

At

ohatadiene Slend foarmml ot tons, s s e e

catest Tesistan e ot Paticue. M thonvhy thia peport

that aatural rabber polevbat adicone hlead tovrmalat tons

Vhedtest resistance to tativoc.s No ocorrelation has been

teported here and the sabseguent testing,




e

1

we ot
.
i

i et

‘e

t

. v

ce,

. .

’

T

. [
]

b

vt

b i
HE
'
LI
o
’ .
Vol
et
[EATRY S
IR IROPE
i
cend
A
[N
.
e
Vit
to
vt Vo

oty

’
LT
. A
fLoe o b
i o

Airec et

SEIIR TP

it
o b
oo b "
1 1 o
e bt

woas bty o

ote,

TR b S rmaa



ABSTHACT

Pwenlty pod e toaraglat fons tram ten e decteed

vabber polemers e polyacer Dleande o toae teen Sarmal -
i ot et ab e Tigaad poloarethane polueere were char
terded e ot ina U e ottt ahrds thar fy the
[T Y PR S TS R RTRS N SRR RCE N A PR NSRS LY SR Y BRI

B Vi"'] '~>"‘V‘i‘ ‘l‘.‘:l

P e ot Wt et v gl vt e i ance e

bt wr b [ S SRR NI A B B ttoat a ] rahber
' i iy e e b ! Powith
o o Yy bt teridor tove
! ! vt Gt o vt .
. el o Wy e e e ] }
et e r o B goe b [STTS EE TR A IO TN
I N Pt e et b e el vt
A weto o apgbie o L T AT vl e abanae 4y,
[ T R (O [SUTSSRRTTEN BLIEY SNRPU SR TR RN BRIV S N IS A B O]
Lt et VLot ter st b e Yoo bt e
T T S N IS E BN P B TN AT I N L
e I I B P P o apent e s g et ra
o e el vatend e et b, v ot reoat o
' ' RS T A N st bt gt e Tev e bt
it | P O T N S K DT I B TR At Voot
, o1 Wit diper et et oargnee e e TR A
N [ oot sooat e b g HEAAR A (LT SRR RN
R T oot ie st ] T R N R il [
TN .
P T LN I DL RS I T RCIL B I NN (N T TR O E REENATES REEIN B R
Gttt e b L e e o Dy P e
v L A A i wiote (AN S N IO t ' [BEEES A SRR PLA
- Ol s e ey, Copt b le el eare
oy e werteo ol e e b ns 0 oo ey e il Wi oo

b e e et et cnd weres tansr bt el it poae

el - R Ra g



DFIRN e poalemers (yer ey method) are given [o Table 6,0 In

S test ,oan dinmatial o compressive detormation i oapplied to the specimens; apon
e, ! u;u.i"’- [T ETRCE SR UL BT I S B Ia"\‘ Wwhich decava dae ta hystoeresis, THha
oyt eest that s bttt ial reement Wit the Tapre resalts ) oone chlarinated
Tt oo BAD s e ettt st g e bt oy FCOR- s e winpbarat s
. i [T R TN o, Too vvepn ) Yeat ot Ph copeed ot rehound |t whiic b
O O T T R AT AU S IPETURRANTER BN The e sadiada sram rather ol omer
N B I A N N R B oty toa et el Wt recavery tines ottt taster gt
O O A T e iy Twooo ot e ol oatet e PRS0 ol =0y e
I RN PR oottt e acet s bt ettty the coar el e e
LT Twe Do e T e oo g s sty ntdbed teee contral o hath i o reesibiens e
[ A e vy it ol the ot caer witt the Wiy heer resi b e baod e o
Dot [ o [ANTES S

Tt three ot these dvaamic test o, nolemer detarnation fa caapress e

v Wleweaeter s e iph cve e rate compression-coapression, Iapse

T Peor bl cwcde vompressiong and the Verzlev reboand isoa o malriple cvede

cresvi e et i with the ceclie o rate d aaaher ot cveles contralled he othe
Lt et ot thee podomer,  Sinee palvomer o coatings on o the seals ootoair

[ Cebi e aree b tedd b el cve e rate and concarrent baryte displacement

P Coed ot e amp e o it -'w'!:‘.\ln'\‘:i )H--‘-):nplx‘\\'l'l):l e lbe st Peombaten,

eyt o e oodries oo ter test o omay e the most o dpoartant ot the three

ot | tate L ce drandaeerieat teang a=tension tatioae testo albe

\ i 4 4 +

P Paecen e bt these Desta we s el thie Ssoape ot the et ann,

R cab tiodt e b e toraalationg was e sared at o each oot two drt e
th et gres too evabagte the ase ot retioalsted Carbhan hlacs to fa rease the
L SN bty ity ot soabvner tormalar tons, Thee three foranlat fons wete Styte e -
R RIS Watyleae-styrene hlack copademer CsFESY with 0 oparts per handred pares

\

bty Dophr) antiosxidaat S0 0 a2 opphr Tioavia 3070 the e hlack coapolvner

Porerd ot b Wit 0 ptie Met ieahges B and the coateol toarmul stion FCORB=-0 ',

T ther gl comdact tvfty o resalts are presented ia Table 7y

o~




.
.
.
.
.
\ . «
i i .
! R i (IS
T Tt iyl whiie e
L N N PR R RS
T 0) h
Tt et e, P .
PRI R RSO <A




!



—~—

wians NN BNy

[ o ST



; H - R L e RTINS VRS I BN ARG
[ A R B T S A NN SN
. N AN L TN R )
e e AR [N PEUFES REPRIL Ty
! HAT, e rhove et Ny gy Chall e w et e “
! oo, . . L
] R AT T I R A B T R P S . L
[ . . [ o SN Uy e, it v )
‘ P N o . Ty N e [ T T T f
' . * H ptet e o [ TR ST R B T ¢
| ) B o e AT e v .
i [ IVIPEEEN , v
| . . .
! .
aes . “. ' ' e
-y To.
P . o, L. . C e .
‘ Lo ; o Ve ‘ [EREICE I
N
cae w A Vo
| i Lot v e
¢ -, . ., e P
, . |
i .o ) SN o, ey
e, . L o [REETS BN L !
T PRI T LEFATLETES B EL S YL TP PR | I R o B T o
L ' tea v ot e ey (R RN Vet e [ L Lo N
N o [ T BT Y T I T S S, i | . L . f
oy [ . L A ! [ PO T T N . R ‘e ! ottt o, -
EET R S A ! FEE ST [P ' . T R [ I
T R TEE SR B S G e A R
vy o, e, e U Tty e I e e PN
L . th N RS S PP BT ! L S AT PR
: . D AT L A N 'y L T T R TR
oo e Co gt ey T T L T N L I
L T O A UL T S B ther th ree o b et by o alary o,
Ve e e v we it b r i teenget (RS PR TR A BT S ST ST I S SV S FOU S RN
Alend polymer was poor k], | A ST A 2 P NEY 1 COTE SIS RO SN | R R
et tedd Ve Tesiat e than i g contrad, Tha g b thy
)
*
Y
* b
LI
h’u
%
A
h ke LA DY
oy R -, -
) » : ) <
- o slake AN RS

VR



' .
: L ‘ ' ‘ . ' . . .
. o | ¢ o s t f . v . , ' § ]
P g . ! .ot ot | .
e ot o v oy o e
‘ ’ oo N . i N Lt .
. o [ CE e K i,
.o t [ o Lt
t : [ e e [ ’ : o v vy
e ey o o i . e e tord
- . ' [N ot | [ . b : W rot - .
\ . [ I i ¢ L L T [ L coar?
C I IS A L Ryt b T !
N 1 [ t i o o ~o [ N e T
o . et oy I T T N T PORN
T N N [ Y R N R L A S A D
o T S T P AT R AL S i
Vo apae b S Vet faer g, T by - N S I LR S e
Yo ‘ [N S S C O U oo
L [ H S T L S R LR PR S B | .
MU TR T ¢ g oyt [N | ot I M
: oo N i ol e [ A R T TSR VY n 1
[ . R S R RS T T T [ A T I : .
¢ Tty e ' , roo ' ' oo
to wr A B . L O L I R T EL T R
. L ‘ RO ettt
R T T S S L B ° [ ! MR O B TU RS B
PR "y PR T T BRSO SN S LT St AR KR
TR ot AR R L B RO
L
: S

T

. o e e .
. » ke M« i -‘“






A BEE € 2 PO

-t ' R
: O
f LR
. '
' e
o . .
TN .
L T

- n————— —

o
'
AR
Cy
\ [
e
i)
it ot
Ter coot
)

oo
[
[ ot

N
o l-wke

K
PSR
[

":“‘-M “; ! Te

e

y



: ' Fatea T Tooet
[N R Dlrecr o Teeriet g
; ; B
¢
SR Warg PRC N I B
. ¢
! A
[ AN
. ’.‘\
i Y
aAT o, Wt o LA
. [BRRN
| A
Vo .
. I
1 L
RN aot YA
L
' +
.
. .
r .
!
B - w it o !
Ly o '
.
: it YR
. [
[ N }
. [
e e byl Wy
batr . el * abepator
LA NS B Sy P N T A
L L R N 7 L I L I IS
eady Lo erd bl by palled
LT RS S TN SN STRC A N A FRITIC) B A Y
PrThe Svoprtenc rother e ot
sthyivne at thye Intertace w
thermoplastdo at the fnferta
L and W90 0] 0,

e imat
te tensf te
! Strenyth phi
) AT
3 1o
NI
\ Mo,
] M
) M.
i I
) T
\ ay
i 4
M
1
i
oW
' |
I
(IR
Lot
! R
Parrerr or
1y
fent oot
Tae? o
I -
1] !!
' RN
, 11e
. 1K
. [
l .

! 1

v haeket we
oy Ak ertown o
he o the yum
frieston promoter

It imate
Blosyeat fon <t
T

[

i

per e tmed!

G
i

vertormed

-7 - -~
dave Gt 1 e Ten
A, with thefr ot
bher polvmers to

with the polvare

throagh the rubher and part{ally

e tuhber oand A4
tetuarded the o
thiat

co owhiloh sotfens

not hyeak,
te 1 the chilort

matked!lv betwee

1‘4-.;;
reuyt h
It

Hhit
Y Y
sy
.
)
it
ru
+
f
I
1
.
.
=
.
,t
ot

L
e KkH
* &
o
N kA
e
e
'
o
.
e
[
g

DN ISE
the t

thane

by ke

nated

ot

T :.;\V‘(t\y“
Adbeeion
Phwria,

e fpo
[T B
the to and
polvmey s,

|-uI Vo

the chlorinated polvethyvlene rematoed a

[W TR AN B




TEAR STRENGTH (Ib®

100

10

WARP

T T T T

0]

—{
O ECB 502
O BAT 403 ]
A BAT 417

L1 L1 L 1 .1

g 10 20 30 4 50

FiLL

I A B S A R B B

) VOSURD RS N S S L
0 ¢ 10 2 30

TEMPERATURE. °C

o e
S LT X S

e










-







N > A, >







. ! L e I ' ‘ . ' [
, o [ S B A L I
- . [ ' PRSI . . : T - SUBNIPEE S - ; TR R
‘ ' s . Vo ' . ' . v e,
. Lo - , v s . I ' b [T S
. ., , . [ . N EE . :
. ' . P . . \ L
w o T, f - R .
o . ' c 4 . [ .
' . N 1 . : . i ! [ : + :
. . ’ L N . ro f ‘ .
\ P N 4 - o
. . . . I v
. .
. . P ) , , . .
)
+ . . R . . . . c L
. . ' . P PR PR " . ot i \
. v . . i . ' . . o Lt oy .
'
. o I . . . ' . ' [ . '
.
. o . , ‘ . O . s
. . . ! . * !
N . . 1 R . i B H
v . [ S N I T . ‘. . ) PR TS B R f
. )
- [ v ' ' ot e, it o ' . TR L PR S A \
. L, [N v cy . , L . [ PR B
o B BN HE R S I o, AP Y [ I T S TP SN TR
Lo [ S o : ’ HE - O T e N L L |
. oo . Yo L Sl o, e ot toe cobie ot e ittt
L L T T S o S A P v B TR R T IR T 1 oman hae
it L TR U N SIS BT T R T S A T LR ST UL S PR SRR TP PR
s g L L Doaier 0 g TR N vt bt i e o Yy ce ittt T T
B . R Ly, ; AT 4 ! . i . |
et roelbata [ R e L e L TR A I O R A TR R I A RISITTIN R Y]
i
f
. —— s e cemme— e e e -




‘
|
vl

N Moy
ol

. w
NN SRTERARIEN

tefta
T vt

weet )

XN

b WY

g,




(A R A B T

weei,rht

R A e

SRR NI




- -

R L gt ot

ARE AN

-

%




[N
t
'
I
[
1

AP NS A

YWk M R T TR R )y
[ [ERNETRI ot [N
ot ! oot '
T H RIS SRR B [ .
»." ey e ot
I T B . cr 1
R T R A T RN TR B AT
Lo A - , )
E vt O . PR B
[ SR Y A N ot TR
! ol R A Wt Vo e
. TR SRETE SRR SN LT N
poor Tt Pit oo yr e
R S R SRR CEY IS SPRTS  SS DY S PR S
i A ¢ (B AR S ¢
Sl ot ot e et e
we e e e e bttt il
oot ar ko rahhe g bt ot
ol wete sebec ted and e ny!
o Pes b Apoen i i ed
cat e gt no e Poroad gt o,
Goether Wit the comtr ol e
Thao ettt o were chiarag

. PR SOVEATE
St

(1 1 jrr
[ P
' [ ol [

'

.t v !
Thie L ey
el N
ol LN
T tod

et et
potrasters o
i le, 'he
Ftioect ship
SO tee i ot
e b eme
dated yarth
[ IRV RERTEMLAEN
Thiee 1 hiren

wlation g e
et e wi

tatad
neep Sl it
' [ [
o,
. o
R Vot et
)
Dot '
PRI BV R
1 ! v
vt
ti

eroWth

th

prapertsy




et st areed Wit e it i s ctractares do o oaot seahiihit o as o

Wt Sty gy ;'*'w wortediatarced with o owove b et thae e gme
g N
o ot et e s che et e b et et ! PRI
o, : L B T S A O L PR L S A S PR DR TR AN B Y B LR TPRR I
' PO el e [AERERE
. P e ' R R R L L A R R R N N PRI
. TR R R S B P et ey b 1 [AERIRE TR
f B . R AT A BRI AR NS ST ST A S [ I T B ST N T T
. . : . L = [ ! [ T T I S L T
~ ’ . PR RSN I it [ B SR Poghar b, gt oo L VRO ) 1y .
oo e N e ey,
§

%
!
)
4




. T B L N L S AR T IEC N B KRR SURR IR S IS O S Blened e by,
' . ‘ Lo R v [ RY Y R VR IS TPRUR S ST P copa e 2
R T [ I N A OO TY B T NPT L O o P !
: " . ' I L R RIS N L ITLE R VU AR R A ETPIP U SRS I
|
L N < ! . R e A R TR RLAE TS R Y BN IR RPN t St
: S e : L . I R L N AR N AT g,
. ot Cor ! N T R B A L L O T T T A R
: oo . . e v w' [ A S S I T
: S . - .o L ) L T L L PR B
. vt - ot et L N e b e
f . . y . . o,
. : . et et S A T S B A
- ' e I ' ' VoWt e e ey St U Y
. ot P O . PO A L A * ! ! .
‘. . ’ T ' ot PRI IS A ! R [F R R LR BTN SRR
e o ; et MR ST PR RN S YL FOTY B R N | O N R e
et o . wl .l B N A ST EATEN e i [EFRER FREE RN PV N
. , e c (- : St st ol ey (AU tatoi
' R o v Crer ol vty | bt L
: v . . ' | ST O B PR . vt L [T
. . . B - . HEAR RS LRI ~!|y) ) f . ‘."»\I' [ K l‘,t
. v ot O o oab [N [ SRR ! o Ve
. . .- L ' T [ L
. . : v i N I A ol it W ot o
’ st L T I B e e o e e
) o * oo, oty e oA [ O R VR T N R AR
Tt e P N S R PR LT ETS N TN R S e
” . o R I L T rot by ot b e b - P .l
Co L I ' T ST A Y O “ e
. e e Y B T T T AL I I O PR ot
e . O
. PO e e e ey ‘ vet b e T et R AT g A
L R N N N L R ST ot W e b e
. el W tab PR BT TRV ETEN B N L RN I AR A SR SNRTT) vl e v owr
L I T I S ST AN TTTI

i
.
¢ :
13
:
“




CONCLUSTONS

Hecults troe Tahoratary tests ot o cpa o an 2 o rabber tormualat fons

troam ! cvathetrs polymeor o podvmer hlead orotens anticated that oo g twn
P e et esteems Coarhoaw b it ed it e e e il arinated podveth e

S1ot e vl s e et P it e e b b et Sl vt gl

T FT R [ ot e po et s e Loar b Tated

br o (RS R S A AL SR U S ORI P oo et B ka.-']}' B S
yUoa o e Y oty rated ;“; 't!“"v“r’\-" ;\hmw;'! vl b r i b tlvaraelastoeer

Droel Ul e e e sreater o TRt ot st ot el o] smer B g,

et e Dt gty et gt e o var iety ot Plaid cast bt

Lo Coner v onbat e e b T e bt terent polvalo it o e
RN coacates e d v D emine o b ool e g dves it et rh g

ot ocar s et b D s B her e v aes vrowt b res s e

o lrer g o bemer PHAT- D ce 0 ot B e Uaremi b ation et bty s Ty
Cocreet et T ot b aend e ot at e bt ah gt vt oo [
et e s P ot ol
Nl w e b coat e Wit e nataral o rabher bat citene S le ot 0 e
ety ' conarve boreduction i tear streasty gt [ R T R
' P e T ytare, S et tect sy o hat ot oo Beytrees o e
oot o soberty ]l FEDM natarad tubber nlend Conred wovea ahrno gt
T Rl e emen 1atar b cabher et oo e b ey g (R U
T taediy o i Strensrh Appe s o Yhee gt b e b s e vt
Tt e oo e the P i the s bapred e 0o 1
V. . et by ot e et e it ter i b an ) pol v L et g e
e o e tar o wechaats 4 properties over the P o bemiper 1 ates
A EEL  E I sl e el T ke,

et e e R st e carhoan S ek appeat s o e e et bec b Ive b, T e e

ot gty ot polvimer s thaa reyaiat o reintorcing, cathon Blacks, SAreee

Coe B e et o b e st ol emer sy a0 fet ai led srady Ty ecess e
Voo Wit rebatarcdn, carhon blacks to determine gt optimam mechanie ) aad

St oapert e o he ot gdiaed comarrent by with famproved Chetmal (LTS AT S R I SN

+

Hoamed o the PHoo Taborat vry ahrasion fest thee SH hloack «‘np-!‘l\’l'h'r agqtar al

verener Slent b saperto e oabrasion resistance compared to the natar b rahber
Gend control polymer ooaad o castanle Pgatd polvarethane polvmer

Chetter abraston resistance than the contral,

IR




3 e AN e




B R e precveatedd iy Takte 1T he materials are prepared by

coes bt Wi bt are sy Toaer stiteh that prevents vaveliog, o The polv-

G et e b PR s b m i e 0t poshesses strenythoanpne sachiog
' ' T ettt et i e s b har gt tahrie welyht oot oanly 1L
pro b N EEUY BT R Voo aat v tarer pdrised thaag b
oy C N N L e el e het b than g that oot ot bee
« C Lo R PR S I ALY SRR S BORE (PRI INRIR BEOUN B IS TR RS TR S AL A
. . Lo cor o e e e el b e oo b waes s,
. ' t oo S U e s e b e et e o
“ ol o N LEREEE Bt [T S S PO RN S
. o R e Do teasd e arreant e thoa o v brate o,
. . . S S RN S
Y H B I B [ SN T A N | L A A
' ERTI R Pai e e 0 e Mt
. et i Ih
Towarp FiHL
' o . Ol o -, T
. e AR TR | R o
et e st b e e e e e i P P e it g e,
. ' N L e L L P A YRR R S TENEE I RSN § RN YL SRR
R Sy ot ot e reaa b re peecent e s Tab e . NEnce e i
L ' el e wtresath ot e ot sreed] podoners) the
. . I T BT vEr s et e g o tabhr b redintaree d pir- oy
i L. B Lo L tes sttt ws tE gt e wait redintarced PU- 0 Y
[ L ER AT S AL N R TRRAPEIES SN AR R A F L ST T SOV BT O I
T P S L A S BRI T AT S SRR R PR RN cment  we iy ht, However | the
v Tt e b e et e e et i P wovesy g g
Co ot e e e A T T vt e s b abae bar the kit vater vl e ars
' , T RS R S TR RIS AR RS S IS I I N N ] T S S N N D
[ T L T R A Do b et by b e Streatt g ot the

ot t e bt e e e e teaadred o et e b aectamer b s P wad

K e T B S LA XN TR T AURIN S PERVORE TR SRNCH VRIS A B R RS B B PR URREY BN U (VTR R PR SRR L TRRLY S R
P L O T Y N N TR TIE AT ERRREVORE IRULY B PRV RN

31

Y
[ 4
DRI T S shrirt .




W f\,“-é\.“'ﬁ;i.,- Cee




S e ey N

e o g

T o S, -




Vg

1

o R Lot
Ce . c oy
\ .
) P . \ o
R [N
, ) . . i
- v N !
! -~ *
. )
Pl . o D it
R
Ve .ot at '
1
' o R
AR o [RER N
L P T IV S S
, )
1t ot prece v

“ y\-;\]‘:f\y‘ Pttt Bel

.

.

'

i
v
S .

Sl
LR

condae e

1
o
i
. [
[
-
. o
' t
. -,
H -
t
T
e
T
[ U
et
SR
1
AR B A B

i\lil'

LY

1
Ve

\
\
P
e,
e



e b e et cat e el b b were G e 0 e
[ [N vy e g ool e b, Thaee 1 ' il Poprr ot v
[ . [ ! LT S RS S t 1. wl ! ah et e TR
y ;o LN RN T . vt eer b e Bl e Itrdo o1 i .

1 ' ' T L RS FEEE B RV ) [P I AT SN (AU B N A
[T (R L A L R T O T L LS i

. . oo vy . PR vy P ' v b o , [
taey oot U SV fre K ! oo oyt ! b bl H ‘ [

e V LIt . b et e . . oy, e . v,

' . bt o [ ¢ e ' ' .
' . : ! . HE] ot TR TS B ! et 1 .
- . Yo . et . Cwt IR * DENR AT A .
P ' ' v [ A T . te A [
' ) ot R . co )
v ' ‘ gttt 1 { . « ’ 1 " . M L - l’ N
AT ¢ P . ettt | e i f [ !\" L
R T . ' (RO | IR A R, " R ’ .
‘ ! ' L T t ' Pty H Voot Tt ot
. o . . o i tot et et Vo '
e g e, ' ! .
M N vy et } o1 (R M 1 o I '
A vt 1 . ¢ ro RN ' vt
1 o , ' o Croao rowt i, oo Lt
L . . o o Tate b vt NI S N L
' — too LN SN EEIN I T LTI TR SR

o e ' ' ' L T B O A R 14 T8 B VRN B S R T to-

R . PRI ! R e B T T N A R TN

- ; [ ) L TR T AT R RER TR SR TR S [ R N A

N P T B L N P F I R T R PU T DU S PUR PRI SR I

. i, ot Tt b Yo o Y et vhee bononic ey

et b el s Iase s it e L tempet abate ovetr o owide Toernpet 4buabe 1,

Paitprosess o st v o

hernoplastios and constderahly

copalyaer s have dynamie prope

e e T T A e A T L T L the e bibae froaps tap by and

temperatate
lower than

tties very

.

- Q—w’. -




' . : . ; Lo ! : P, Ve . . .
‘ R . ’ I ' R R o [ e
. ‘ . ' ot ! l cor choe Ve T i
| . ‘ . [ A [N ’ ' P
i
' ot . . . ' . . . T, .
. ' I . IR . * . : ’ ! -
’ . ' (- . vy . . Ve I} ‘ . ' . .
.o . . Py o o . o vy .
. . . . [ N
. . ' N ' Vo \ Pt ' , ' '
+ 0 . 1} . N .
. . : , ' i . . N
. . . | . . ,
. . , . . y T
' ’ . ! . . . T T : v
, ) P ' B A . e . . ' PN oy .
.
s . : R . ' ' PO et . .
' : : ’ v o ot RS I IR I (AT
' ' : T ' oot T [T [ S TR S T T et
. . L . MR 1 . . Sh K ot Sl [ A
YA . o, ' Lot ' , G e,
L IR . [ AR AR I T o L 1 IR EN
T T T 2 o O A T O S L L O N O L O S L A U L AR
RS TR S I T B S TR TR I STRR I R IVE PRI Kot o0 eab et T e bt R T L TR
g by . et U adeaat b e e et pees s baoiee toy Beedie e s

el . P rantar bt ey e byt reintorcenent s o e by et e

W e

ah e e - —pr—————

. ciaks AiAan e




.
-
i
'

(
o
'

'
PR
(RN
Ch e

[EREERSTE

IEN

fotts

oot
I t x:.‘ '
ot vl T,
Y e g
. .
i [N
' '\!w.- o
Vo R
) [
L RE
4 ' r i
I N
1 o
-’ 1 ’
; C .
. i
. '
. oo
' +
e
S
. «
. . Lot
[ BT
ol AL
EETR TR I PR

o e
P leme gt

usf

to

Hl

Yl

L

o !

!

e

|

HERELUN S B

tut o]
Pre

[AERINE
LT B

. 1 N
I . .
[
ol [

w

[
Prdeea,
I M

) .
' T .
[ 4
t M n
oty
' te

LI
v,
oy
N W

l
' !

Ve

R NIAEN







U

TARLE An BioMag Sl

\n_.':z-.-rti { .:1‘,!'-‘

Wpomohatsg

SRR
tad Poee
R v 1 LN i
“41 \ I3
\‘ et
i
St o Vo
'
pals
Lot !
b o ' o
:
H Lo
Caoary Yot
“ CERNE vt
N
* ! B
! "I A oy
v 4
o WA
> N 1 .

Lok
REUHBER FORMUTATTONY

Poopmuba e sy nat i”,[,l

BAT a1 HAD e BAT
o it Py
P

Y

- L.
[
e Ve
I
i
. . .
LA O [ TANE I
ot B e iy [ R
. .
‘\‘

SN }

}

s SN



viwen N e

.-
e
Al

o ——— ————_——— e

I N R




ERT N BT RETRL L 5 U AT e
Formul g heggy,e Joary
AT LRSI BAL it HA
Voo « . N
. AR
. 0
., M
\ L
o D]
! . . ‘
) ; C ' . .
| ) )
! . .
] v
!
.
B BN ' . toe . vt
Foormag ]y IR I T S TS
.. L L
’ ' MAT o)
Neoptene W ’
L . ! .
“ Ry LI
S {
e I R .
T TS T i
Teardo At i
Vet ate Sy, .
1 e AW !
LY 1t b,
Mavitte o .
i ey A v
NA o
Al ax !
Ve x o
Sl for AR
.I‘hlll(;m Chemtoal oo, Stowe, oY,
PhEL T ies Chemte at desiynat fan §o
fnem s,

L s

TR o B



e TP

A,

e
Nt .

y



!
| /{




. T L R A I L
[ SR . ; !
-1 vt i Tt
' S R
B ' R Vool
N 4 ’
, |
|
1
1
!
|
LN - . " . M o v
.
. o . !
* ! t ‘\ . 1
: .
.
i
. ®
. e ; ; .
. . .
. i v
. ., '
. T , s , . " .
- N ' B ' [ S ! ! l o
B ' I- ' ‘e ‘ T ' . ‘ 1 -t 1 " ! ] Y. " .
o : . . , ' . ¢ ) Py ' ' »
' [ v ' troag i e ! tot .
’, ¥ ! ,',
L . ke S e e R .




' L ’ i .o .
. ? ot . Coo et by by [t , .
R , L ! . R . .
. . [ ! ' 4 o v . o !
. N . . s oo | . P .
. . f P - LRV T C .
S , f : o Cr R
o
K . P . ., i,y ‘ . ‘ :
. Lo , . . . R .
Lo . . Vo . [ . C .
. . . . . . .
. ‘ N . 1 . . "
, . . | . o1 ' .
. . . . v i T . PN .
r ot * “ . . A * A N P - P
. < . Y . . B . K . e VY i s Voo
. . -~ i Al * . [ . . 1 .
‘\V




T N A R AL I S PN T RN SRR SN
[N
' . s | [ T et [ PRI H
. coe . P Do ' L . . ' L ot ! . : .
.
. . . . o . ' o y . ' v
' N . PR N
. . ’ oo teer o we !
M . . 1 M . N N N - N i Pt
A . . ¢ v . . M Vo LN
o . e . . . S ' : ts : . .
’ . ' ' N 1 N . 1oy V . i [ arot . o
. . R . . - o e C L
N :
. . L ' e Ve o ,
. o .
-~ N ' i ' " ' ‘ 1 T N ' B N M ! Lol
. PN s . v . . . ' . . .
. . . . ~ < T t ! :
. [ . . . . o, . o o Lo,
. .
, coL L . T . CLoe et . . .
. . P PO “ P I S T it K
P I L toy AT 1 P : . i ' IR B o v
. . . . . . ’ T Vo P N F IR ' o
Tt At -t P | thord 0 s pre v b, I y IR EEN R,
-~ - L P . PR Lot i w4 o,
! - . [ LN LU el e Wt R e T L LA \
IEE R ¢ RIS A YL IR N Plrraatede, two s yet
Ve ety (IS . A [REE ey Ul b !







B t
i
L
. [ R .
! . l
. s '
\ N
. x e
i v
'
! .
.
:
. , ,
. - i '
' ' ' '

.

' s ' . i
' ,
. ' .
| : e
'
.
. ’ .
. ‘ ' .
. to .
'
. ' ‘e
’ ’ ' ,
. . i '
! i
ot
N ¢ i .
. , .
'
' i
‘ 1
. ’ i . ,
' v )
. . i
. . v .
' ' .
- ~ oy .
. ' NN ! [ v, N '
~ ! ' [ [ . .
! ' ' TR
-
o . . ' l
’ ! ot
‘




Caleulatton of Curative weiusht

The tollowiny equations mav be used to caleulate the carative addition

teaquired:

U mratdve leve ]l e b oparts prepolvmer

oot N v g lent We, Coarative o« Carat foe Mate Ry

Theoret irv.!I‘ Carative Level
T

. ' . N A
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‘ FORMULATION 146
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} (INFILTRATED MAT.
55 oz/yd?

bl POLYURETHANE

FORMULATION 146

9. 100% INFILTRATED MAT
1.8 0z yd?
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| ¢/ POLYURETHANE
([ FORMULATION 146

INFILTRATED MAT (50 60%)

UNINFILTRATED MAT (40 S0%)
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Figure B-1 - Permeat{on of Formulation 205 Polvurcthane Into Polvester Mats
ot Welght 5.5, 118 and 14.9% Ounces per Square Yard

a} CAST
LIQUID 206

IMPREGNATED 5.5 oz/yd?
MAT.

b) CAST LIQUID
FORMULATION 206
11.8 o2/yd?
IMPREGNATED MAT.
UNIMPREGNATED MAT.

14.5 oz/yd?

c) CAST LIQUID
FORMULATION 206

IMPREGNATED MAT.
UNIMPREGNATED MAT.
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TASK - HOMOGENEFOUS MATERTALS DEVELOPMENT

inoorder to prepare specimens tor evaluation o this task ) the handling proce-
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o e bt ves coatd et he added vt her ey Simple stirring or inoa paint mill.

oot viat o PU-C e CHAT =LA ¢ 00 carhon Black e 0T tamed sibioad, approxi-
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Prreedfate by atter casting
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APPENDIN D
DETALD B MNPERIMENTAL DATA
i appentr e preeent o more detafled coperimental data trom which the averaed
resal e wete calvalared and preceated o othe text, T most ases, the rewglts oy
o et e e g taba b ated s i tew cases where the pamer il et i L

casowmat e g andd o miadimam o valaes are tabolated o oadditaon to the e e

Vet e e iy cidaal bt ot o Ul b e T i podat s W e
T T A Poet nse Ve,
Tt e ) et s are precented P o ek rawt e g e ol g e gy
Coar oy O SRR AL VI N P N AR ST RE TS S ST PRUN castahte Tigaat et N e
] R Y] . by S o preseats Pt aeach bt e pree et PO PO
el rate t e e o et the ceaer i by b spre b i resa it R LAY
oot st BN RN
e et e o et the e had ol s e ter izt bon dat o b 0 e T g
cateer et rhe s castab e Lt d poleitet oo patrmen s whiico b W re st
T B S Y L A T A RS AT Pahle 0D present e e coat iy e thes D dar e
Tate oot e T et the oo s test resalts b the T oo rghiher
RN R e b T paddd ol caretoane o lumers, et bnentt bl resate
croo e dap i gt specimens which were evalaate ! with the Goadrien Clesameter
et S TR it ddisted Ta o ahlew DL el ot P e ahher s gt ;“y I
e, tespe e by Lot ot rhe termperatare riae o versas thne o the v ey
R EETI tre preseated ey Fleares ol Dot o hod s oy oy Lo o T o e
oo e ent b Fieares A D o sl e b e s lvir et hoene ol
Mo e gi et phe e rent ] et chiar e terdciny the et tecta b wter

thae Tt are o csmented aa Tanhdes no b andd b L, St b be ) the ottt ot

e rmmer st o e presented in Tabhien Db ot oy,

oo st o ation Aty b e spec e ot thiree b ter el test Lo et a-
Core s e presested o Table o biobe tor the yoam rabber o polemer coted e oyt ahe g

et e et b the st v e by et oene e bemet canatest s o tabrie Daewinate i

Patigee g, Simi by by tear strenyeth rtesalts are presented ia Tables Dole and

Sul e Coatday wdheston resalts are prescoted (o T le DolR tor polvarethane coated

nvlon tahric; the tabric and adbesion promoter were the same as ased (o the previous

caatiny adheston teats,
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F.l. duPont de Nemours & Co,, Inc.
Wilmington, DFE 19898

Ethyl Corporation
451 Florida Street
Baton Rouge, LA 70801

Goodyear Tire & Rubher Company
Chemical Division
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Akron, OH 441316

Harwick Chemical Corporation
60 S. Seiberling Street

P.0. Box 9360

Akron, OH 44305

Hercules Incorporated
91} Market Street
Wilmington, DE 19899

M&T Chemical Incorporated
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Penn Lincoln Parkway West
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Rubber Chemicals Division
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Union Carbide Corporation
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Danbury, CT (6817

Unriroyal Chemical Company
Spencer Street
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UOP Incorporated

Process Division

20 UOP Plaza
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Des Plaines, IL 60016

Upjohn Company

Polymer Chemicals Division
Battleground Road

P.O. Box 685

LaPorte, TX 77571

R.T. Vanderbilt Company, Inc.
30 Winfield Street
Norwalk, CT 06855

Witco Chemical Corporation
Organics Division

271 pPark Avenue

New York, NY 10017
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