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!hi lnhjnt yosearsh ud hnlopuat mjnt was
upderfaktsn as the 1988 otwlmuotm
Projests Sestien, w N¥avy Departmens Oontrast XOrd 521
in erder % .gwuc * mauc s¥rippable film feor use in
ﬂ:“"““ tar{. uul -qus.punt from serresion.
appuois

' Per $ial hi : domestis
tac (i) 1:3.” ad . wpun overseas Wy s

{m) mm sterage and fer oﬂbr ever-water
ROrement in thnm- of operaiion.

Im‘b £ reserve stoeks and

replased
gupunt s And a8 the sonslusion of mw.s.m-,
l.a the vuma Stasas.

:-J.roqurmt m
lu;rwtwodutoginaw'm nis se ‘p"

Prnm mma mﬁuﬁ.& so “)'-’7 w

.comwzﬁmm lxp“m

rain, salt spray and sea water;
tropud. S arsesis. The till e ntu-puot and smu

-mtpu-n e than $ve o b’ muotnmupumlnm

neter por 2 hm- ay 100 160 ma..

- 2, Re appuublo br mm at m tupontu'c :
by wunskilled parmx

Be sapabhle o: boing nuplnou -tuppu off i»
parg qulkgy B kand in the 2 DLE '

b, Bridge opcuuu of nh-mnu diameter.
% nnut fungus mut and redent nttuk
6o Have ne deleterious sffees on metal or weol

surfases or on paint over whish it may be applied. llnt
of thess paints are alkyd er phnona bass .
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7o ‘M reasonably tldxiblo and not erack or
oruo oa exposure to vurzon types of aunpmrno
8, Provide a 4ary exterior surfase.

. ' » Be conpuublo with the standard m:mann
0ils used. the Army and avu_

- This repers cevers the ronl'n of six months’
wm-k to hvolop meh a produes or products.

£L~ RESULTS AND CONOLUSIONS

%ed e 3:1“;1’- pm:n Aive somsosil savests.
a ,,spma e, strippu o sompositions were
iovolopod based onm othyl sellulose, nitrocellulese and
neaprens. The ethyl eslluloss compaosition has the best
all round ssmbination of physisal and working properties
and,. en the dasis of 4ata now available, 1is considered to
be the mest promising ™he nitroselluloss somposisiox 1is
mututu n moss respects, bdus due 1%s in-

1111 1% i ocnluu-oa inferior to the ethyl sellwn:
loue egou somposition has esertain definite ad -

th the othyl and nitrocelluless types bus

bcnuu u mst de wvulsanised to attailn 1$s cptimum film
properiies and mus$ alse be a two packsge proposition, 1t
rlse is eonsideresd seoond $o the othrl eslliuloso {ypec
Detailed data en the somposition and propersties of the
abovc'thr» m-oduon caii be found ia the body of the
report.

‘ one of the u.m.- weuou ensountered in this
work was to develep sompositions having geod inisial
strippabllity and good retention of strippabllity on agl
Surfage -astive agents as a alass wers found to produce
effect with ons partisular agent, soya lecithin, hm out

standing in i%s redustion of adhesion combined with no de .
~ leterions sffess on mum resistanass.

-Rarly in the work with etlyl cellulose, ons of
4he prodlems te oversome was that of obsaining satisfactory
outdocr durabllity. It was found that the AwWability could
bo definitely improved %o a point believed to be satisfaotary
Py ¥he mae of a vombination of an anti-oxidant amd proper
pigmentation.  St111 fwrther improvement sam be obtainad by ° :
applying a topoont ~of a black or dark gray flexible lasquer.:
. Dw. :ont 259 023 : m.aox 'Dueo" vas used in our experimeatal
work,,
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* T3I_- DEYATLED nnsuwsm MULDRIONS

A survsy was uac of the available film fo
materials and the most likely oandidates were selected for
invessigation.

Sinoce a quite satisfaotory hot d.ip strippabie
protective ocoating based on ethyl sellulose had besn
-developed by various sonserns for the Army Oramu Deparst .
nen again-t lpoeu'tcauou AX8--1167, apd besauss Navai

tlu.thn on:nla:h;gmln d'?.rx:ntm%’:}::.
' nos ations §n oped a

tb:?‘ oonulou. thi.a farn £ * Was considered
the  most prouua %0 for Anitial werk. Other film
Loxrmers sonsider wn? of mo-unttcn were neoprens,
Berceite r’“sm'a"umu 1, mm. mwx yute, zmmuu'
ATAR! 50 ne p WO

4 ylats, nltrooellulose, ssllulose asstats apd nnoua

Of she above listed materials, ltrippublo sprayshls
formulations wers dcnlopoa uunc othn. esllulese; nitro -
nnulou. anprm, hu Buns 8, perunan.: poly:
viaylim n!.rpolnu‘ of R-dufyl ua‘mm
nethiaory huyat besn dons on the other cam-
didates bnmo of thelir less mm;mu:utnunu ar
dupiteation of the work Hiresdy J""%’iu.“ ‘:2

on o oW dons a Hav
Ordnanse I-abmtory st Siver

Of the -trippnhlna mmuo tmulatiou donloﬁuln

show the mos? romise of meeting ' the desired requirs-

s for a product of this type. These were bhased respeet -
17! on sthyl sellulose. nurmnnleqop and nsoprene. The
rouhu tmulatiou based en p Buna 8, pex-
et A A

P r ow o ° 88 promis
‘ werk oR Yhem is plunnod at the proseat time.

! Becanse ef the otherwise prm Mtt chtum
with nisrossllulose, & high spot evaluation ef cellulose
aoste-butyrate is underway %o develop d 1sss Ainflammable
entus ¥o mtuoat ruult- are as. zot available.

' !ho oonposttion hauas tho bon ocombination of
- propornn for the subjeot purpose 1is bHased an sthyl
esllulose. presens mreferred formula sarries the dw Pont
experimental ocode Jazmnm; and has: thn rollaung
cupouuons _
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Lthyl Osllulose (N--typs) 3Sops. &-,goﬁ 801148 Composition
Raw casfor 0Ll 2,80 _
Estio #iH3 011 (8%4.081 of N.J.) .00 Kthyl Osllulose hig,gyt
Boya 1seithin 6.80 Raw Oaster 031 1k,
Phenyl-a-naphthylaaine 0.10 Estie #4041 35,0
Carbon Blask 0,90 BSoya leoithin 2.0
Zins Oxide 0, gg Phanyl-a-: nq{bthy
Hexane : 20, Og
Toluens ‘ 12,00 Oarbon Blask
Ethyl Alcohsl 8.00 Zine Oxide ‘3’"
N-butyl aleohol 12,00 - 100

Hi-solvency Naphtha (Bnmu . .
11 #30) 28.00 Selvent Composition =
3 160:00% ,
‘ zsr,ox

oluens 15.0
lthyl noohel 0.0

' '71 15.0
Uni 04l #30 35,0
o 11 80
Gallon Weight = 6089 ponnﬂl at 25%.

Vucoli V & asma « 138 s00, o % 25'do
Tosal Selids = 20.0 o
Tensile Strength = 750 - 800 1bs./sq. im.
Elongation at break = ‘gg > 60%
Pormeadility Valus = grmlloe nqo utcraihro as 3905000
at a film dof 8 n
Thearetical Coverage = 263 8q. ¢ to 'galo a.t 1 nu.

Formula tion J 200-X- m; is reduced %o 17.5% tetal
solids for spray application with J-3000-X-6867, a or
somposed of ths same solvenis in the same ratio as sontained
g i;zoo xshsjnnA %1- mﬁa of 7 9 mils :an be laid dovn
¢ SRy applications using a pressure po

Dﬂuuumtypommwuhmﬂtpra#OPhot
- spray" Sype head is recommended when applying J- 200-=-1L6 3.

A pressure of 90 pouad- oa the line and 20 pounds on the pot
18 recommended.

A £11m of : zooastlm} of 8§ mils Shiokness will
dry to handle in 3 :: 5 hours and is completely dry in 24
hours at room temps raturs. It ocan then be readily stripped
from stesl and painged surfaces; other than the pyroxylin
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‘ Bagsed on pa-ouuum ogonu data and ascelerated
weathering tests, outdoor durahilisy equivalens %o at least
3 %o I months in Florida ean bde expested. The peried of
d&wrable 1ife san be makerislly utouolu however, by applying
a Sopceat such as 259-023, Blaek ®Dngo”; ever the strippable
soafing without adversely affecting 1“ ltrippabinty or re-
sistanse to sorrosion.

' Ne eorresion acours on polishad steel Sest pinu
eoated with J-200-X~§ mu $oated under tht following
- conditions?

Ten consecutl y oylea of3

16 hours at 100% relative humidity as 100"0
; hours st -HO°F
hours at$ 1‘0"0
3 hours immersion in a 5% sals selution as 70°F,

' Although J--200-X-6B63 effers food protection from
omouon. its moisture vapor paruabu value 1g oonas.m

Mg ® Shan thas of louturamo, Gonophm In our
nal- o¥o m grams/100 hour at 3 °d., under a
Yapor presswre differsn soerresponding te 100 relative
humidity on ons side of the film and less than 3% on $he om
side), the latter has a value of 20 .. 30, whereas J::200-X )
1@: a valmlgt approxtutoly m at s tn- build of € mils,

e Char :

T™he utronnulou stripping lasquer is sonsidered
to be less interesting than the ¢ oollul e type mainly
because of i%s questionable 1nnma.bu:.tra :preunt
preferred formula garriss the experimensal om 2h3-X 6847
and has $he ronm somposition: '
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3 _2h3 X 6Mi7 :
Nitrooellulose {6 Beconds) = 10.00% Bolids Composiilon
ieresyl Phosphates 8.00 ,

- Kgtie 041 {B8td. 01l of N.J. O 60 Nitrooellulose kg, 1%
Soya lecithin : oo Trioresyl phosph:te39.2
Carbon Blask 0,90 Estio 01l 2.9
Zine Oxide 0.50 Soya leoithin 2.0
Hexane - £.00 Carbon black R &
Agetone 19990 Zing Oxids . 2.k
Ethyl Aleohol o9¢:t i00 6%
R-busyl
N butyl Asetate 1%% -~ Bolvent Uomposition

00% ' .
Hexane 10.0%
Aoetone 2300
Ethyl Alcohol 15,
R-butyl o
N-butyl Aeo‘hto -0
: ~I00.0%

Gallon We t = 7. lhlo at ag@aa
Vuoo-ity #10 Par 32 second at 25°%0.
Otll 5011#! = 20(: ’ ’
Tensile Strength = 2500 .. 3000 1ba./sq. in.
Elongation at hreak = 50 ..
Permeadbility Value = 300 grams/100 sq. meters/hr. at 39, 503( at
a Mild of 8 mils
Theerstisal Coverage = 196 sq- fi./gal at 1 mil

Pormulation J 243 X 6447 is reduced to 17.55 total
solids for spraying with J 3000 X 6451, a thinner somposed of
the same solvents in the same ratioc as contained in J-243.X.
6447, A £ilm build of ¥ - 9 mils can be laid down in two spray
aprllioations using the s m lpra.y equipment and under the same
:ondiuom as resommended for the ethyl sellulose stripping

20quer -

It s alse equivalent in drying speed to the ethyl
gellulose -trippiﬁ laogquer and is readily strippable from
both bare steel and painted suriaces. other than the pyroxylin

: Based on preliminary exposure data and considsrable
duradility Wakground with similar pyrexylin type formulations
J 243X 7 is expected to have satisfaotory outdeor durability
pouibly ’ocing' Potter in this respect than ths ethyl aollulon

" DUP030000962



v
f..l’t ‘

ogru ehuml te polished steel test pleceu
conted uth v %-6M4F when tuted undex the conditions
previonsly ntlmd in the 10 oyole $est. Moreover. J 243
xnﬂ# is lmmt uu'o impermeable to moisture vapor thar

:aooc»x-- {. gomdbuiv value of approximatel;
360 at & £4 mna of 8 nila. (Ses Chart I)

Becauss of 1ts better combination of tonsﬂo
strength and distensidility at room ttgpra
ethyl unulou stri mug lscquer, & 243 X 2- noro
easily s Pable. 8 would probably be ndvm%aguut
when ltx-i ngh:ru irregular shapsd parts. The ma n d 8.
aamtm of aitressiluloss type is, of ocowrsd ite
inflammadllity. This, however, would only present a problem
after ths coating was stripped from the parts and it sould
he minimized hy oxeroising normal sare in see what large
iq:unﬂu of the stripped film were not allowed to asoumm .

The third eof | neut promising stripp lacquers
is based on n:an’aca g mesent praferred forl"glga 13 ocoded
Jr.»aoo.axpsgsy , the feollowing somposition?

200 X-6453
12.58% Bolids Composition
rmm.«g -nAphShylanine °§
stou-u asid § KER xoogro 100.0
ugh $ saloined magnesia onsz Phonyl -b maphthy .
tt sarbon hlask _ lamine 2,0
Oireo 1%, pmoou oll. 1 a‘ Stearis aeid 2.0
Zins oxide 18 0.1 Hagnesis - k.0
Boya leeithin ¥ 0030 Sof§ oarbon blask 175.0
di Poxt #552 Aesalerator 0.18* ¢irce Li.process S
iﬁ:"&u lens 1N ine oxide ot 128
: ] ® 2
¥ W'58$ Bon lesithin 2.0
#552 Asoelerator __ 1.2
Solvent Composition
Toluens gg..o%
Industrial xyiens

+0
100704
"piperidinius pentaxethylene d&:ithicscarbarmate
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Gallop weight = 8.50 1bs. at 25°0.

Viscesi 10 Pariin oup) = 16 .ses; at 2590,
Total Jolids "370 .. . .
*eTensile Strogg;h = 850 - 900 1bs./sq. imy: L
#4)Modulus at 1 elongation = 300 = 350 1bsfeq. 4mn. = .
*3Parmeability valud » 50 grams/100 sq. meter/hr. a' X9.5 O
. at an 8 mil film Wnild T
Thooretieal Coverage = 31 sq. f%/gai-. at 1 mil

Pilm fully wuleanized (28 hours at 150°F.)

Unlikxe the two precs stripping laoguers based
respsotively on ethyl and nitrossilulose ch dry to thmir
fiaal f£ilm propertiss selvent evaporation, the above
sowposition, J-200- 53, dependls for its final film properties
on Tulsanisation. This either be accomplised at an eievated
temperature sush as in 24 hours at 150°F., or upor aging ﬁ&
roor femperature for a periocd of one month %o six weeks. ing
the air dry wmloanisation period the nReoprens film provides

od protestion from corrosion to the mris ocoated and is only
efiscient in film strength which 4f eourse reduces the ease
of stripping a:aug this period. However, it 1s possible to
strip J..200-X-6453 frem the substrate after drying only 4%
hmm:.zut not nearly as easily as wvhen the film is fully wuil
o . ,

Formulation J 200 X 6453 will not wvulcanize as
packaged, Just before using. a valsanisation accelerator and
astivator must be added. The immediate offeot of making thess
addisions is to cause a rapid Wiong of the solution almost
to the gel point. However, within' o three hours the
alcolﬁrdt;’turnl twuul ﬂ..“at which time the :ﬁnt&oz} caR

spplie Bpray n sans manner as outlined for
J-200--X 6463, the ethyl cellulose stripping lsequer. Hers
ng:iaamaor‘!tosnn-oanbcl dowa in two appli -
Gations. , ' ,

It should be pointed out, however, that the atabilisy
of the activated neoprene solution is relatively short; from
50 teo 100 hours.{Bee Chari IXX). Thersfare, only the quantity
of neoprene stripping lacquer that can be used up in this
period should be activated at one time.

Pormulation J 200X 6853 dries to a substantially
$ack free gondition in 16 hours at room temperature and as .
statsd abeve will vulsanize to a tough, resilient, readily
strippable film in 28 hours at 150°F, or in one month %o
8ix weeks at room temperatuzre. If . the parts coated with
J- 200 X 453 are to be placed in contast with each other
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within a week after being soated, they should be dusted with
tals after drying 23 hours in order to prevent stioking.

‘ Preliminary exposure tests indicate that satis .
factory outdoor duradlility can be sxpested from J-200 X 6453
as pansls exposed one monihk in Morida and for 500 hours %0
vitra-violet radistion show no appresciabie weathering. When
subjected to the %ten cycle corrosion test cutlined previousiy,
-gteel test pleess soated with J-.200-X .6453. both when started
in the test osyole before vulsanisation and when started fully
valoanized, show ne rust or sorrosion.

- The neoprene stripping lacquer has a low moisture
¢apor permeabiliiy value a% a film buiid of & miis, waing
definitely better in this rsspest than either the sthyl oy
aitrooellulose lasquers and only slighily inferior zg
moistureproof "Cellophane”. On our scale. J.200.X 6453 has
a permeability valus of 50 grams as sompared to 20 - 30 grams
for moistureproof "Gellophane®.

R Although J .200-X 6453 has the disadvantage of having
%0 be wvuloanised in oxder to obtain ths optiskm f£ilm properties.
and hence must Jwmd.the ascelerateor and activator packaged and
added separately, its tough, resilient, less permeabie film is
superior to the ethyl esellulose and nitrocellulose types in
p::;ug.ang protestion from mechanioal damage, socuffing and
abrasion. e e

In the develormen:t of the above desoribed stripping
lasquers, the following data on the various factors affeeting
the physiocal and working properties of strippable protective
coatings has been obtained: :

“As §a the uase of permanent proicotive finishes, the
working properties and protectisn afforded by a given film
13 a funetion of its thickness. With strippable films. in
order %o get sase of strippability, the f£ilm must have a total
cohesive strength greater than the adhesion of the f£ilm %o the
substrate. The minimum film thickneas necessary will vary.
dmondi:‘gl upon the tensile strength of the film in rejiation
%o its sion %0 the substratum. Teats have shown that a
minimum duild of 5 mile is necessary to get easy strippabilily
Vi:h the ethyl celluloss. nitrecellulose and neoprene 3ompo
sitions, : e

The effess of film Miild on resistancge to sorrosion
has also been studied ard i3y has been found that corrosion
increases as the fiim “h ckness decreases. A minimum build
o 7 mils feor the ethy. and nlitroeellulose types .s nscessary
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ts provide ulcquto protectiion from corrosicy; and that a
slightly lower bunild of 5 mils for the msoprens Lype will
provide the same protection. These fasta cerrelate te som.
extent with the resulis oif shw effeot of Pilm Imild o
permsability. However, the property of sorrosios rnutmu
invelves fasiers otheyr than meliétare Vaper g:f‘ﬁabinw
Chart I shows that, withim limits, the moisture waper per
meability of a film waries almost inversely as n- filn huiid

It 12 therefere indisated that in order te ebtain

mim ‘sase of stripp ability and good
sorrosion resistance uiggna ef 7 9?1- ie ouontsi:.l

Although the durability of a qtrippug lacquer is
affected bymay fTactors, it was foumnd in the work done te
impreve the du-a‘nnl.ty o7 the earlier othyl u.allulon ltripg
Ang lasquers, that major improvements ean be obiained by (i

proper pigmentation and (2) the use of anti oxidants such as
phnylc lamine apnd the monebenzyl ethsr of hydre
quinons o I shows the effeat of the use of phenyl .a-
naphthylanine, while nge II shows the effest of pigmentar:::
oR m&b&lﬁt’o .

In Fig: I deth panels have lmm exposed one month
in Florida.. pansl on the left is a‘clear o celluloss
stripping lasquer. sonsisting of ethyl esllulose: blowm
eastor oll 20. and Rstis 011 30. It has failed W
boeouns vory brittie and is wnstrippable:. The panel em ti::

% 13 the zame as the other exeept for the addition of

‘phenyl a maphthylamins K Al h 1% 1s not readily
atrippabl. and has lost some of 1‘5. exibility iS can s
Pa atrisped uth aiffievlty

In Fig. XI all panels have bun exposed ome mon:h

in Norida. Looking from left to right. the first pamel
78 the elesar deseribed in the promm‘g:rw s sepond
is the same pigmented with zine oxide ith red
lead. and the one oa the extrems right with earbea biswi
Au have fajled exespt the earben ek ‘modifieation  a.iwiugh

the zins oxids and red lesd uoaiﬁunm are in better abaps
than the olear. In all cases it 1is only the lower three quarters
of sach pansl that was exposed. 4An utox-ut:lng effect is
notidublo in the red lsad medirisatiom in Fig II. The yred
ooley is oonplotaly gone en ths exposed pertion buouns &

MW

' Pig . IXI 1llustrates the effect of apply!.ac a ter
coas over the olear somposition. 7The panel on the righs is
the same as the one en the left exeept that 2 coats ot 259 023
Black "Duco® was applied as a topseat. It is still easily
stﬁppablt and. exhibits good rotention or ﬂcn‘buitr :
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_ Pigsentatior also has a definite effesi on . _
moisture vapor psmmeability of a rilm. Up %o a certa.n poing
an inorease in pigment content deoreases the permeabilisy
value but beyond this point, it tends %o rise again. This is
partioularly true in thinner Zilms. (Ses Chart IX).

‘ One of the major problems connected with the subjeet
development was in obtaining easy strippability and retention
of strippability on aging. A searsh for a suitable stripping
agent inoluded examination of carnsuba wax, petrolatum, siearis
acld;., aluminum stearate. a lead soap sold by the Union O..

ompany of California under the name Stoprust I . and a varieiy
of surfage active agents.

Carnauba wax was the only material tested whieh d&id
not decreass the adhesion of the stripping lacquer to the sub .
stratus, Stearis soid. sine stearate, aluminum stearate and
petrolatum improved the strippability Wt only under ceriain
oonditions. Etoprust D1 and the surface active agents as
a class vere found to promote easy strippability, bBut inr most
cases. they also tended to promote sorrosion. One surface
active agent. soya lesithin, is outstanding in its capadity to
deorease adhesion and rather than promote corrcsion it tends
to improve the corrosion resistanse of the lasquexr to whioch
it is added. Stoprust D 1 also gave good striprability with .
ou$ promoting sorrosion, Soz; lesithin 1s a ¢o...o.fal materia.
consisking of approximately 65% phosphatides and 35% soya bear
Bii~ It was Found 0 be effsotive in ethyl wsllulose nitro:
celluloge, seilulose aceto butyrats, neoprens. polywinyl .
butyral and methacryiate type stripping lasquers.

- I% 1e interesting to note that the Rustbans {standard
preservative cils used by the Army and Kavy) promote eaay
strippability but have a definitely deleterious effeot on
corrosion resistanse when used in nitrocsellulose and ethy.
gellulose sompositions. These oils are bhelleved to contai:
sodium petroleum sulphonate, a surface active agent$, which
in itsel?f imparts good strippablility. bus definitely poor
oorrosion resistance to a stripping lasquer.

IIX .. EXPERIMENTAL

K e

A. Ethy: Cellulose ati-ipp;.,_ns Lacquer

The work leading up to the development of the
groaent preferred foramula for the above compound is outlined
elows
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(1) Eihyl Gellulose

EShyl ¢ellulcse is the most important ingredient
in the for:ula beeause of L1ts culatanding retention of
toughress and flexibility over a wids renge cf temperatures.

Nost of the work has heen done with the following
rades of efhyl eelluloses Heppules R-1k, ;wza,, B-50 and
-100 grades (ethoxy content = 46.8 %o 48.5%) with

Dow s Standard 10, 20 and 50 sentipoise grades (ethoxy oon
tent = 48.5 to 49,5%). - It has heen determined that in order
to ebtain the maximum total solids at spraying viscosity oon-:
sistent with geod strippability, % ss and flexibility
and using the present plastisciser, it is neseasary for the
filx to contain a minimum of 41.5% ethyl cellulose with a
visoosity in the rangs of 30 .. 35 gentipoises. Lower ethyl
cellulose ~ontent, er silyyl sellulose having a lower viscosity.
yields £ilms with lower tensile strsngth and elongation and
impairs the strippability. Higher ethoxy aontent as exempli .
f£ied by Dow's Standard Ethosel in comparison with the Heroules
N.type tends to lower toughness alse, dut this difference is
rather slighs. Chart IV shows thes effeot of ¢ thyl oellulose
viscosity and ethoxy sontent on the tensile s%rength and dis .
tonsidility of a typieal ethyl sellulose stripping lacquer.

(2) Zlastieisers

A wide variety of plistiouorc ware evaluated for
use in this sompound. Among tfiose investigated werss

a) Blown eastor oll
B} Raw eastor oil
{0) Procenssd soya oil
{4) Prooessed linseed oild
e) Novinol :
f) Nevtex 10
g g;._bn.tyl _ph‘ahglat: 11 ph .
. drogembalieastor oil phthalate
1) Twe ricinoleate plasticisers (Baker-s PD.1§
and PD-16K) :
3; Trigrosyl phosphate :
. {x) 43 p-ut;x'to bntyi. phanyl) mono (5-tert. butyl .

2 -x00%y1} phoespha
1) Butyl phthalyl dutyl glycolate
m) o :and-p Soluene othyl sulphonamilde
@] Buiyl stsarats -

0f the above, hblown sastdf oil was unique in that
1t impartied satisfaoSory sirippablility withous the use of a

DUP030000968



.13

stripping agent. Strippable films san be formulated with
the remaining plasticizers with the uge of a surfagse active
type stripping agent. Raw Gastor oll when used in conjunctiion
wvith a stripping agent suoh as soya lecithin has the best
eombination of properties judged from the siandpoint of film
propertiss. outdoor Aurabllity. ocorrosion resistance and
avallability. Blown oastor o0il yields a slightly better com -
bination of tensile strength and distensibility but 1t is
slightly poorer in resistance to ultra-violet raliations and
hense would not be expected to have guite as good ousdoor
dur&bilityn .

(3) o11s, &l‘}intg Yaxes. Eto.

Wn a paraffin base mineral oil
suprlied by Btandard of New Jersey bas hoen found to giwe
the best all round properties, yielding films with good stripp :
ability, temsile strength, distensibllisy and provides good
sorrosion resistance.

' {b) Marathon Hyol #4852, a naphthenic base -
mineral oil, yislds £ilus with satisfactory sirength and dis
tensibility and does not impair the strippability. EHowever.
oorrosion tests indisate that it 1s inferior in this respest
to Estio #i% 011,

(o) Army and Navy Rust Inhibising Oils

A mamber of rust inhibiting oils such as
Rustban 347, 603 and 606, Stanorust 702, WS--548 and W3-H66
have heen evaluated. In general, each of thess oils im.
parted batter strippability than the Estie #il 011, with
“natban 606 and WX-866, Prservative 0il. heing outstandingly
setter, Howaver, Rusthan 606, which is believed to contain
a gonsidersble psreengage of sodium pstroleum sulphonate.
insreases the molistwre vapor permeability walue and |
corrosion tests 1% is definitely inferio. %o Estic Oil..
eapeslally in the presence of acid ascepting pigments sush
as sine oxide, red lead and basie zine ohromate. The
addition of sodium petroleum sulphonate to either Estis #ili
011 or MNarathon Hyel #482 produces the same dsieterious effeci
on permeability and corrosion resistance as does the use of
Rusthban 606 in the formula. ,

An interesting sidelight on the use of sodium
petroleun sulphonate is its offect on She sorresion re-
sistance provided by a film of either Eastio #il 011 or
Marathon Ryol #482. When added to these oils in the percentage
believed to be contained in Rusthan 606. the oils so modified
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when used direoctly over steel offer sorrosion resistance
equal so that of than 606 and definitely superior to
either of the unmodified oills. However, when used in ethyl
cellulose coatings the effsot 1s Just the reverss.

o - (4) Petrciatum of various grades has also been
evaluated. Although We have obtained some erratic results
with petrolatum; in general it has been found to impart
improved strippability and ocorrosion resistancs to a film
with a slight loss in tensile strength and Alstensibility.
Amber Parmo or Yellow Parmo #4F supplied by Standard 0il of
Nev Jersey are the two mos% satisfaotory grades from the
standpoint of eompat$ibility, but do not appear to give
snough added corrosion resistange or improved strippabllity
to warrant their wse. Amber Petrolatum supplied by L.
Sonneborn & Bons;, Ins. of Petrolia. Peansylvania. imparts
Amproved ltrippa‘& 14ty Wat has poor sompatibility and does
not improve the sorrosion resistance enough to warrant its
use,

{e) Lanolip was examined as a potential film
modifier but does NO% Appear te have any special merit.
n;i:hcrm t:;:nouns #rom nor improving the sharacterisgiss
Q 2] ) .

(£) Cumay MH was the only resin examined.
It improved the compa ity of the other ingredients
with sash other, yielded good strippability. toughness and
flexibility, and tended So improve the impedanse to moisture
vapor. However, in asctual corrosion tests it had poor re .
sistanse %o corrosion with the film showing a high dogree
»? emulsification under high humidity conditsions.

- {g) Paratfin Wax was examined but only from
. a.adomie standpoint as formulations containing paraffin
#ax ¥ast bs hot sprayed and dried at an 2levatsd temper
ature. However, it materially lowered the permeability
value and provided good protection from oorrosion.

{3) Anti-oxidants

A number of anti .oxidants werse evaluated for
their anti .corrosion and film preserving effects among
which were phenyl.-alpha aaphthylamine, Agerite Alba. Agerite
Resin D and Agamibe Hipar. Although none appeared to give
any added protectimm from corrosion and in some tests appeared
t¢ have a slightly deletsrious effecs; phenyl: .a naphthylamine
and Agerits Aldba {commersial monobensyl-sthar of hydroquinons)
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definitely improve the durability of ar ethyl se.iulose

film, with the former being slighi¥ly better in Shis respes.
than the latter. Apparently their effeet is to siow down

the degradation 3L the oShyl ¢ellulose caussd by ¥he aodinis
rays of the sun in combinetion withexyges froa ths alx. Pheny!
a-naphthylamine was judged to have the most beneficial effes:
on outdoor durability withou$ having any deleterious sffect
on corrosion resistance.

H.gro I illustrates ths sffeot of phenyl - a nsphk .
lamine on outdoor durability. As disoussed in the early pars
of this repcrt, the panel on the left iz a olear ethyl cellu .
lgae 1. while 3% ond on the right is the same csomposition
plus 0.5% phenyl-a-naphthylanine. Boih panels have bheen
exposed one month in Florida.

{5) Pagments

Tha general effsct of pigmenting this type of
sompound is (1) a gradusi redustion in distensibhility and
strippability (2) mo appregiable effect on Sensile strength
within the prastieal limit of pigmentation (3) ﬁ inproveaent
in the dwradility and cerrosion resistance amd (%) a reduotion -
in the permeability valus up to a sertain point beyond whish
{gfthcr pta;gtaﬁon causes the film $o become more permeabls.

. "h.r Y o )

- Among the pigments examined wers sine oxids, mag
aesium oxide, red lead. basic szine shromase, earbon blask.
metallia aluminum, $als and ammenium ferre-phesphate. Formu
lations have beer prepared with eash of the above pigments
which yielded films with good strippabilify, toughness and
Nexibility. Zins ox'de, magnesium oxide, red lesd and basis
zine shromate have bBean tested far their effect on corrosion
resistance and have been found to be benefioial. Carbon
blask apparently dees not materially affect the serrosicn
resistanes but has bheen found %0 bs the best single means

of improving the outdoor durability. Zinoc oxide and red
lead improve the Adurability somewhat but by themaelves fail
fairly rapldly {one month iz Florila). Pigare II slows s
sffest on Qurability of pigmenting she clear with sins oxide.
red lead and earbon black. The panels illustrated have been
exposed for one month in Florida. Panel 1 is the Yipigmented
lagcquer.. In this exposure period it has desome very britile
and is unstrippadle. Panels F13, F 1k and F 15 represent
the olear pigmented with zine oxide, red lead and carbon
blask reapesatively. Although the xinc oxide and red lead
modifications have rot failed as badly as the alear, it

can be sesn from the knife soratohes that both are guite
brittle and do not have enough oohesive strength to be
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strippabie. The red iead formulation has also lost its
original color with the exposed part of the panei %eing a
43rsty gray. The carbon bBlask modification (F i5) 8 8% 1.
readily strippabie and has retained most of its originai
flexirility. Hence, from the standpoint of dwrabili:y and
corrosion resistande. the present preferred formula condaim.
oarbon bisok for maximum durability and a smaller amouny of
:%n: oﬁdo as an acid acceptor to insure good corrosior reé
gis%ance . .

. It should be pointed ocu$ that only the iower three
quarisrs of @ach panel has besn exposed. This aseounts for
the difference. in depih of shade between the taop and hottom
;rt;“h panel, partioularly in the ecase of the red lead form:
LABLION: :

(6) Stripping Agents

Cne of the major problems in this work has heen the
development of a means $o reduce the adhesion of the stripping
lasquer and the retention of this reduced adhesion on aging.
Among the agents tried for this purpose were carnauba Wax.
stearic aocid, aluminum stearate, zinc stearate, petrolatum.
a lead goap manufaoctured dby the Union 04l Company of Oalif .
ornia under the trade name Stopruss D-1l, and a varfety of
surface-active agents reprosen! different types, With i
exseption of sarnauba wax. the remai compounds were
found to promote strippability when added to the lasquer
in miner quantities. Stearic aocid, aluminum stearate, rin:
stearate and petrolatus wvere found %o lessen the adhesion
of the lascquer to the substrate only under cersain conditions
and in several sases erratic and sesmingly coniradistesy
results were obtainsd. :

i ‘The surface astive agents which gre listed below.
mo :{ound-u a class %o have a definite effect on reducing
esion. H :

b) Neomerpia N - naphthlene sulphonic aeid

s) Alex 350.; . gomplex methyl ssters of high

d) Alox 850) molegmiar Wwwight aleohols. acsids
and -iaotones

io) Yolkin TTS . oil soluble organie phosphatide
£) Ultranate No. 2 .. sodium petroleum sulphonate

Several other surface astive agents wers tested
and :ound. %o be inoompatibie.

gaz Asroscl 0T - an alkyl aryl suiphonate
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The first of ihese agents tested was Ultranate
No. 2. whigh 1s reported to be the anti--cerrolent ageat used
in the Rustbans. Ultranate No. 2 definitely lowered the
adhasion §e equal that ebtalned whem Rusthban 606 was wsed 1ia
place of Estic #4} 011, camsed an inerease in the permeadiliiy
Yalue and had a definitely deleterious effeat o cerrosion
resistance, Yolkin I75. soya lesithin, was thea tried and
found not on; to deorease the adhesion equal to that effected
by Ultranate Koo 2. but at_the same $ime tended to inorease
resistance 3o corrosion: This wai alse found to be trus of
Btoprust D-1. Tests indicate that ths eptimum amount of
soya leoithin 1s 2% of the vehlole colids.

The use of a stripping agent such as seya leelthin
whish will net only deerease adhssion but will promots
ocorrosion resistanee is valuable no$ only from this standpoint
but it sllows (1) a wider shoies of plasticizer. as blewa
castor oil was the only plagticizer found that eould be used
without a stripping nt. (2) higher pigmentation te get
maximum Qwrabllity (3) less increass in sdhesion on aging .

(7) Selyenis

The solvent mixture used is designed to have the
optimun selvensy %o rrevide the minimum viscesity at the
naximum solids and te De fast evaparating enc to silow
a hsavy build so be spplied without “‘?‘f without
trapping air bubbles in the film, Ths fellowing mixturs 1is
nov useds hexane (25%), telmene (15%5), ethy) aleckol (10%).
batyl aloohol (15%) and a medium high boil é’nsh soivensy
naphtha vhich serresponds te Unienr Ol #30 (35%). Hewever.
wler adverss ‘:g:;iag condigions, 1% may e necessary to
make SOR® staent in this mixtwre, Hence a retarder.
J-300 » sonsisting of 25 parts butyl alcohel and 75
parts Union 081 #30 is recommended %o make this adjustment.

(8) Applisavien

Vork %o date o determine the optimum speaying
sonditions to obtain the mpximum build in the mirimum number
of coats indicates that¢: ' : :

(1) The eptimum spraying viscosity is 70 te 80
seconds in a #10 Parlin oup at 25%0. Highsr viscesity
eauses bmbhling while lewer viseosity inereases the aumber
eZ coats %e obtain the desired film bmild. (2) The air
pressure at ths gu. should be as high as practieal  prefer-
ably above 80 pounds and as mear $o 100 pounds as possible..
Lower line pressure sanses bubbling by not prolusiag a
fine enough atomisation of tshe lasquer. (3) The pes pressure
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should be between 20 and 25 ponndsa Higher pressuse forces
::!;: u{uﬁal through the epray gun so that _poorer stom .za: 0.
8 pilase.

All of ihe above rmmondat&onl are based on the

use or novuu ay 8quipment. using a typo l(BO lpray
gun rxtt-a wi tip and a "hot spray”® $ype head §70%.
Alshough o trpu of hmads and $ips may be used, the

above ym.a the maxisum build in the minimum nun'ber of coats
\rithout entrapmeni; of air bubbles.

 Other types of spray equipment can undoubliedly be
used wui the eonditions of application would probably have
to be changed somewhsai.

Under ke above resomnended sonditions for spray :
ing, a 4ry film build of I mils san be 14 dewn on a
vertiocal panel by contimuous spray application hefore sagging
begins, and without trapping any air bubbies. Another appli
;;:i:n of & mils can be made within oms half hour after the
t 2 I

Although the preeent preferred formmla fer J-200 X..
6463 othyl sellulose stripping lasquer. represents the besi
composition we have been abie 30 aonlop based on the work.
sovered and may represent the optimum percentages of the .
desirable components. further work is nesesasary to detemim
the best method o6f manufaciure. In order to obtain the
maximum duwrability from the present dcomposition. 1% is plaoned
to study the warfous methods of dispersing the pigments, th's
factor being known %e have a definive effes: om outdoor dva

bility-

B. N'treceilulose Siripping Lacque:*

The work ieading up to the developmeni of ‘the
present preferrsd formula for the above sompounds s oui
1ined below.

(1) Nitreesilulose

Hitrgsellulose with a viascosity of six seacniw
was shosen for this work in order to $omdine maxisu::
nesy with the maximum solids at spraying viscosisy. Bv’n &
visaosity also oorresponds very closely %o the visoosity
of the sthyl eellulose blend: namely 35 sentipoises ..

(2) PLastigigers

The :ollévs,ng plastioixers weres evaluated:
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{a) Trisresyl phasphate
?b-‘; D.bu#yl phhailata |
(@] Hydw.genated ea¥lor oil phthaiave
%di Rauw «astor oil -

b

e} Blewy castor odl
£) B.omn sottonseed oil

Gf thess: Aibutyl phthalate, hydrigemsied casier
o4l phthalate and wrioresyl phosphate ga:e filws width the
dsasy adimsion and had the best sompatibili'y wi™ miseral
oli. Dua Yo the non .inflammability, nom voii.ility avd
$he good sombination of flexibility and voughness sha®
triocrsayl phosphate imparts to nitrosellaloss wompoat o0us.
this plastic/ zer was selested. ,

(3! 01)s snd Resins e%e.

Baged on Che work done oa the eihyi sellulose
development and ¢ olitain the eptimum Lfiex 'bility at low
temperatires sombinad With lask of thermopiasticity ai
high temperatures. no ¥esin is contained in this sompo
'8i%ion. Based on the jbaskground gained in the develep:
ment of the ethyi sellulose composition Estis Yas :
yolssted as the oil. ' The nitrocellulose somposition sannot,
however . tolorate the amount¥ of e0il thady ks ¢yl osllulose
type san (3% versus 37.6%)

«B) Aagi Oxidants

Although anti .oxidants sush as phenyl-a naphthy -
lamine and Agerite Alba were Wried, there were some indicat.ons
that they oted Gorrosion. Therefore. the nitrecellulose
stripping lasquer contains nons.

'5) Pigvants

Based on the Baskground develapsd “or pigmenting
the ethyl celluiese stripping lacquer. an corrosion and pre -
ligﬂ.u:rz durability <Jsts earbon black and zine oxide werx:
s0legted \

\6) Btripping Agents
Beuause of the geod adhesion of the nitroselliioss

stripping lasquer regardiess of the pilasticiuier used. a
stripping agent is essential. '

The following oompouxds waere tested for their
effeqt on strippability:
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‘3 Peirolatum

b’ Steari: As. 4

og Zins stearate
Aluminum stearate

e) Carnauba Wax
Uitranate #$2

g} Boya leoithin

Hors of the above gave the desired dag;; of
strippability except Ultranate $#2 and soya lecithin. Th.
forme=. as in the ethyl sellulovse somposition. had a deleter
ious effdot on corrosion resistance while the latier tended
%2 promete sorrosion resistance. :

o ZTests indioate that 2% soya leesithin oa the solid
Yehicie is cpEimum. '

(7) Bolwenss

sn. a8 in the ¢thyl sellulose somposiiior. the
ssme general prinsiples wers used to formnlate the solvent ]
somposition. Based on iahoratory txu?s 5;11. present psvet’cr}-oa
somposition is hexane (i0%). asetons (25%), gg%v}, alcohol (i5%)
n butyl alechol (10%). ard n butyl asetate (ho%).

. For adwerse spraying condit’ons a retaxder J 3J00C X
6452. composed of S0 parts n butyi acs¥ate and 20 parts n buiy.
aiechel is re.ommended for 3he reduser.

(8) Appitaatio-

- The same sonditions ol applisation are recommeniec.
for the nitrecsliliuloss lacquer as for the ethyl cellulese-
namely. a DeVilbiss typd MBC gun. #70% head. FF Gip with

an air pressure of 90 pounds on the line and a pos presswr«
of 20 25 pounds. Z%he optimum spraying viscosity is .0 80
sesords n a Pariin #i0 sup.

When applied under thease gonditions a dry film
build of 7 9 mils can he iazid dowm in twe appliisation. appiy
ing the second one haif hour after the first.

Ao ther work on the nitrosellulose stripping iazquer

fer the present will be soafined So establishing ithe Dest
method ef manufacture tc insure ihw maximum cutdoor dwrability.

G. Meoprens Stripping Lasquer

A modification of a neoprsne paint deveioped by the
Rubher Chemicals Division sf the du Pont Oompany was used as
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§he basic formulation in the following work dong u. e sl Gy
& sirippable sprayable coating. This product had prow, dsd

geod proteatior from corrosion in a previons svaluation wads
¥ ¢ehis laberatory and rad exbdbived pooy adhasion b

{1} Heovrune

The neaprens used iv this @ompaaitinw ie %he KNF
grade. K¥R ¥aoprsnes,. while being shaemiesl ,aimilar to the
sraer types and like them has good resistanss $o atls zad
gasolines ir the vulsanizad state. i3 bestter adaptald iu
this purpose for the following reasong:

£i) 1% guves lower selution vwisnosit:eg par
zitting highsy sqlids at spraying viscoultivnm

{2) By the use of suitable accelerstors snd
activators 'k ¢an be wulaanized faster than thw other t7psu
&% lewer isuperatures and withou® applied pressure

{2} Prementatyion

Ag in the yase of natuwral subber, the best re -
Inforsing agents for XNR Neoprens are the sarbon blacsks. Of
those @rdlaarﬁlg used  ochannel blask . semi reinforeing blask
and sof% Hlack (Thermax! the latter gives the maximum water
resistance sonaistont with good tcnaile strengsh regiliensy
and ahrasiou Fesistan.¢

wab@ratcfy tgety indisate that 175 parlis of Thermax
g;r 100 parts of neoprsns is optimum. Sasiier amovnts of
B IBAK inaraaus the wask ox the film dvring ithe "uisanizai
periad and {uad te ilower toe water resistance  Lavger dr,xﬂuf
deorsass the Adisis . W ow & ﬁ@wsaic BEreng il

{33 Mod! fiers

Tapioue modifiera are innianded in the formrlia Sor
speaific purposes- %
" ‘?L

{a) Hagmer = avd Zimy Ozide

ﬁagna’ia textra ligh% ocalcined) ig a wery
important neaprens compounding ingredisnt. hen used in
sonjunstion with aix@ exijde, §t performs a thredafBld fu.si on

y1} X% has the effent of Snsrexsing Roduloy
»f slagaticity uﬂﬁ tensile strength of the vuleanized Flim
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{2} It retards scorching dwring mixing and
processing..

€3) It neutralizes any small quantities of
hydrogen chleride that may be evelved during the wvuleani
zation period or when the filma are exposed to sunlight
or other severely oxidizing sonditions.

Zino oxide when used in conJjunetion with magnesia
improves the physical propertles of the vulcanigzed
neoprene. Alcne it 1s not practical sinse it causes scorch .
ing and premature valeanization.: '

Based on the neoprene 1% zino oxide and bf
- magneela are csonsidered to be optimum.

(b} Neozone D

Neozone D (phenyl -beta--naphthylamine) is used
as & stabilizer of the unvunleanirzed sompounds and as an
anti~oxidant in the wvunloanized £ilm.

(a) 011

The oil used, Oirco Light Proocess 01l  which
is a high solvenoy petroleum derived oll, acts as a softener
for the necprene. It improves the flexibility at lower
tenpor:tnrea but tends to decrease the reslstance to gas
diffuslon, ‘

{da) Bteario Acid

Stearic acid has a threefold effeot on the
neoprene stripping lasquer?

"~ {1) It acts as an ald in processing, preventing
the neoprene stock from sticking to the rolls.

 {2) It reduces the time for the sprayed film
te :omp.to the tack free stage due to its blooming to the
surlace.

(3) It deoreases the adhesion, making s more
eaglily strippable film

No deletericus effest on film propsrties or
85ability has besn found. Tests indicate that 27 stearis
acid based on the neoprene 1s optimum.
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(o} Soya lesithin

Soya :louths.n is used in She neoprenv wO!pOli*&Lo&;.
#6 promote atrippi Tests indicate ‘hat 2% soya iecithin -
on the naoprens .s » opfimum amoun Ne deleterious eifeci
on film propersiss, ulu%lon 8%ability or vulsani.at.on 'a
<htained from itl use .

(8) Yulsanisatior,

As disoussed in a previous sestion of this repori.
unliks the ethyl sellulose a.nd aitrocellulose typss ot stripp -
ing laequer, whish &ry Y evaporation of the solvents. the
neoprens atWripping lasquer must he vulogauod w addition
of a wvulsanization assslerater sprayed
parts are allowed to dry 16 te 24 hours in omr that all
~ the solvents are eliminated and then ¢an be vnloanized in

2k hours at 150°F. o in about one month to six weeks at
room temporature.

The filas de not reach their opulun physisai
preperties and strippabdility until fully wuleanized. dut
encugh vulcanization $akes plase in #3 hours at room
temporaturs so that the films are strippable with difficuliy.
However, during the air dry vuilsanization peried geod re-
sistance te sorresion is previded.

The addition of wuloanization acgelerators and
astivators to the neoprene seolution as packaged causes an
innediate thiskening of the selution whish approachss the
gelasion point. However, after one-half $o an hour the
v!.-mnr Beging to return $e normxl and at the end of

hours bask te a normal -wgz.ns range fer neoprend
2om i uco in s Pax'lﬁa 'h.o cv,g‘” selution remains
z a relasively : or 50 $o 100 hours.
B:: am;-; n‘g & lt!;‘wovcr, even »efare the he ”11:;“; z;aoh::
a viscos ove o range, a aropp of g0
S e LR i
S on Spray s 8 on beg o ogou:
bDotweon 2 hours aféer the uwuon of the astivate:!
and molmtn'

In ordexr to ehtain the fastest room temperature
valeanisation sonsistent with the maximum solution stability.
& careful balanes of asceleraters has boon worked out. It
has been found that 1.2% Aooolu-am 252 {piperidinium

ntautbﬂm dithiosarbarmate) and &% Asocelerator 833
A Wutyraldshyde monodutylamine sondensation products} based
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0% the meoprens g wve the optimum resulls. Larger amoun.s
of Agscelerator 552 whish also acts as a chemical pigediv e
for the neoprene and as a solution stabilizer. slaw up the
valeanization rate and increase the s$ability of the a.i ' ated
Raoprend solukion: while smaller amounts have the re erse
effesi. Omaller amounts of Accelerator 833 slew up :the rui.
sshlzation rate and hencs faver solution stabiliiy whils
larger amounts do not appear to have any appreciable effesi
in either direstion. Nire parts of a 50% 1itharge sluery
in xylene are used with sach pars of Accelerator 833 o
Improve the astlion of ths latter.

Binoe a mixture of one pars Asselerator 833 amd
nine parts litharge slurry loses i%s potency ia apiroximately
on® month. it will be nacessary to package eaoh separately.

. This should not present an ‘nsurmountadble problem however.
as the sxast amounts of Aioelerater S}{-m& 1itharge slurry
aseded to activate any given unit quantity of neoprere solutiox

sould bs packaged. ‘ .

I8 should be pointed ou¥ that the. resulis discussed
abuve were obdtailnsd from wozk dons or one lot of neoprens.
Although the sonclusions drawn are the roaRits i a number
o2 carefully run tests and axre helisved %o de relisbie. the
present unavoidable variation between batehes of resaprens
require that several lois of neoprens be svaluated aiong
the same lines hefore pos.tive conslusions can be dArawi.

(5) Solysnts

: Using the same gensral prinsiples as were used in
the sthyl and nitrescellulose type stripping lacquers to
formulate the solvent eomposition, FM sen$ preferred
?%;iuuon is as follows: tolusne (60%) industrial xyiens

(6) Applisation

The regommendsd gonditions for spraying the ethy.i
sellulaose and niftrosellulose gompositions are also applicabic
to the neoprens; VWhen applied under these conditions 7 -~ 9
mils can be laid down .r two application with a half hour
wait between applications : '

: Yor adverse spraying conditions industrial xyle'
is recomnmended as a regarder.

No furthsr work is planned on the neoprens stripping

laoquer until the results of the field test on J.200 X 6453
point the way.
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: A Righ spot evalmation of butyl rubber as a
sirippables protestive coating was made becauss of its h.gh
degree of impermeability %o gases. its oxcellent resistau:e
to eracking at lovw tempsratures and its exsellent aging
properties, having the bWreadest platean in 1its owring ourve
of any of the other aynthetis rubbers.

The examination of butyl rubber for the purpose
indiecated that it was inferior te meoprene in the following
respects? :

(1) 1% yiomlwer solids at spaying viscosity

{18.0%) as oompared to 37.5% for neeprene. it ,
necessary to apply siere coats %o getptha .m build.,

‘ (2) T4 oobweds on spraying. making it mors
diffioult to apply. With a slew enough solvent aixture
however, the film will coaiesse to a continmuous f£.lm.

(3) Puring the drying period it tends io trap
bubbles in the £ilm, due te its exsellent impermeability.
To overcoms this i¥ would be nsgessary %o apply very thin
coats sc that more than two applicakions are nscessary
to get ths minimum 2ilm build.

- {4) I$ w:11 not wuleanisze sufficiently at ioom
tempe rature to yield films with enough cohesive strengih
teo be stripped. When wulcanised forr 3 hours at 2§0°F.,
the filmas are strippabis with diffieulty, being still
quite tender.

I% does iovwsver  provide good cerrosion resistance
$o coated parts even m ti® unwvaieanized state,

E; Perburan

il . I XL

A high spet evaluation of perhunan indicates thag
it %:;; nos have much promise as a strippable proteciive
Soa o

Poerbunan has the following desirabie characterist: s

(1) Films of perbunan arrive at the sompletely a..-
free state as soon as the solvents are evaporated and (2}
when allowed to air dry. its adhesion to steel is very poo.
stripping very easily from the substratum in as littie as
6 - & hours after application.,

It. however has the following properties which
makes :t loss desirable than neoprens as a strippable
protestive coating:
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o (1) % y.eids lower #olids at spraying vis.osity
(i8.0%) as compared to 37.5% for neeprens, making i necessa::
te apply more zeats to get ths same build.

{2) Xy gobweds on spraying making it more difficulv
to apply. With a slow enough selvent mixture. however I-
will aoaiesse to a Gontinuous film.

~ (3) It will mot vulsanize sufficienily at room
tomperatures to deveiop desirable f£ilm properties. with tho
unruisanized film providing poor protestion from sarrosior
%o the parts on which 1t is ceated. :

{(3) I% is definitely inferior to neoprene in
Roisture vapor permsability after air dry wuisanization.
(3ee¢ Ohar: I).

F. Buga 8

This copolymer dces noi appear to have any adwaniages

_ cm neoprend as a strippable proteotive coating, and has

the following disadvantages:

i) Xt yields total solids (if %
Tiseosity gm’m mi;’,.m ;};:;’): 80 (i8%) at spray

_ (2) Codwebs or spraying but coaissces %0 a Gon
tinaous film if slow exeigh solvents are used.

- (3) Afr dry vulcanisates have poor adhesion te
steel but have weak films with very little t'lllu.‘ strength.

@ Poly~inyl Butyrai

An evaluationr of polyvinyl butyral as a film forme..
in strippabls protective seati for the subject purpose
indioates that it has some cutstanding properties but that
iss disadvantiages make it less desirable than the ethyl weliau
lase, nitrocsellulose and neorrene types.

Its one oulstanding advantages is the tough.
distensible film 3% provides. Whem plasticized to have a
tensile strength of aprroximately 5000 pounds;sq. inih 1%
has a distensidhility of 130% at the break. Nitrooellulose
compositions with a tensile strength of 5000 pounds;/sq. in.h
have only aa elongation ef BOL at the break. The preferred
formula for polyvinyibutyral has a tensile strength of 3170
pounds/sq. inoh amd an elongation at hreak of 350,0%.
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_ Poiyvinyi buisyrai compositions sax be mads o
8ive good protestion from uorrosion and to have gat.c  ache.y
s$zipping. e
The main d:sadvantages of polywinyibutyra. arc
in 1ts applisation. Total solids in the range of 10 . i2
pefeent are maximum &us $o the aobwebbing snsountsred oz
aprayingn This allows only very thin films to be applied
at one ¥ime. This situntion is ugg:m.tod besause 0t ihe
slow solvents necessary e kaep cokwedbing ez spiaying io
& »inimum o'7er at such lov dotal solids.

H ¥ Bupy. Tsaduiyimethacrylate

A ayable. Initially strippable iacquer was
formulated with the abive .nferpoiymer. However. like
polyviaylbatyral its main disadvantage is :'» application.
Dus %o .%s poor spraying properties. which are sharacterized
by cobwebbing. only a very thin film can be ia’'d d.wn ip
oR® applisation. ’

On aging 2 weeks at 150°F. the film gains enough
+8 adhesion t» be nor strippable. .even though it sontains
®ya lesithin as the str.pping agent. ZThis is thought to
be due to the thermop.astioity ef “his ecomposition at 150°C.

Although nothing is known at the p.esen$ time ox
“he proteotion irom corrosion it may provide ..¢s moisture
'Japor permeability sonlforms very closely te that of the ethyl
and nitrecellulose . mpositions {See Chart I} .

OGN: EM
715/ : '
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