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PARLIN LABORATORY REPORT NO, 987 |
SUBJECT: SANDING AIDS FOR FURNITURE SEALERS

| INTRODUCTION .
‘ A ganding sealer serves ag an undepscoat for the top-
soat, whether the latter be lacquer, a baking synthetle or &8
varnish, The gealer is applied after the gtain, wash coat and
filler, The main purpoge of & sunding sesler is to produce
a -smpothly ssnded surface for the application of topcoats, Be-
cauge sanding involves ¢ongliersble labor, furniture manufaoctur-
ars demand .sealers which can be panded with a mininmum of labog
after a very short drying time. The sezler nust therefore cut
to a smooth surface rapidly, with s minimum of goratches and
without gumming or clogging of the sandpaper. :

Bage of sanding is universally obtained by means of
zine stearate. A sanding sealer is one of the weakest con-
stituents of a furniture finishing system, Sanding sealers
are brititle and impair the quallity ant oclarity of an otherwise
highly satisfactory furniture finish, It is for this resson
that oceasionally on high grade furniture and usuelly on

pianvs, a sanding sealer is not uased,

Objectives

- Projoct J-10UY4, Partes I, IX, III and IV, provided
funds for the investigation of the factors which control ease
of ganding and intercoat adhesion, with & view toward aryrive
ing at sealer compositions which represent a superior bglance
betweon the two then exists in otrrently aveilable secalers,
¢ither of our own manufactupre op marketed by competition, -

.. In our general hackgmmd'stud-y of gealém the
following weas estsblished: S ‘

1. Zino stesrate functions as zn effiocient sanding
- &8ld primerily because of its lubricating properiies.
© 2, 4%ino stearate embrilttles the sealer film and im-
. pairs topeoat adhesion, .. - . o
3. Vhen a sealer asges for sometime in the package bee -
- fore use, partioulariy under oonditions of relatively
high temperature, the intercoat adhesion.is etill :
further reduced. S e . o
b, Zino stearate 1s fairly solible in aliphatic and |
. aromatio hydrosarbons. Consequently their pregence =~ =
or abgence in the solvent composition largely deters .
mines the package stability of & sanding sesler;: = .=
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On the baaﬁ.s ‘0f the above the problem of formulating
an improved seasler tras approached fyom several directlionss
(a) Evaluation of materials other than zino stearate as sande
ing aids, (b) improvement of the stability of zinc stearate
sealers through solvent adjustments and/or encasing the zine
stearate particles in an ingoluble envelope, and (c) utilization
of zino atearate as a dry sanding aid,

: : Although = greab meny 3.not°ganic and organic materiscls

were evaluated as sanding aids, none was sufficlently promising
- %o warrant replacing zine stearate. Low molecular weight poly-
thene and methylol stearamide were among the more pmmislng ~
naterials examined, A

By replscement of hydroaarbona with aloohole » the

solvent of 19380 sealer was reformulated to secure about a 60%
improvement in stebility, This sealer ig suscepiible to =
temporary blushing and its solvent composition is more expensive,
A gimiler improvement in etability can bs effected by prokaging
the hydrocarbon diluent separately, to be added at the time the
~sealer ig applied, By packaging the zinc stearate separately
in dispersion fomm, to be added to the lgggo Clear at the time
of epplication, a 1007 improvement in stebility can be obtained,
Thege three aystems were recommended to the Sales Depar’tment in
Par:u.n Laboratoiry Rsleaae Lettez' Noc hos, |

Attenm Ets %o S.naolubili.ze the zino _stearate partmlee
mm sundz'y insoluble coa‘clngs proved to be unsuooeesfulo

An entﬁ.rely new and original approach was the ate11 2
ation of zino stescrate as a fry lubricant either dusted on the
gealer or cogted on the sandpaper, By this means sealefs oofl-
taining no sanding aid ¢zn be sanded with great esse; OFf oourse
the film properties are markedly improved and the inetability
problem is completely eliminated, Although this new method
permits easier sanding than the conventlonal sealer, rate of

- abrasion per styoke is less, eo that the relation of work to
abrasion is about ’che game in either case,

Aption ’I‘aken

~ On August 8, 19&9 Parlin Labox-atory Releaee Letter
No, %21 was. iasued reoommending the following, listed in the
mnd.er of pret‘ez'eneeo

1. Packaging the zino stearaﬁa ms.ll -bage separately,
to be added to the solear sealet» at the time of -
application, _

. 2, Packsging the hyarcoarbon diluent geparstely, to j

. be added to the serler at the time of application,

3. Replacing the hydrooarbon diluent uith ethyl aleohel,

, not reouirlng aepa:-ate paekagings Lo S o
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- Subsequently 1% was’ mutuany agreed with Industsrial
sales not to move out for the time being along the lines of
" Nog., 1 & 2 op with the coated san gaper ut %o confine Sales

efforte %o recommpgndation No., 3, - To date progreas on this

hias 'baen limited,
Patents

A patent proposal, FFD-iOl&, covering zine stearate .
coated sandpaper was submitted to the Legal Department, Manage=
ment decided not to proceed with this because the benefits %o
be derived did no%t warrsnt the cost of zbtaj.ning a patent and
the oase was not a. gtrong one, It was thought equally as much
sould be derived by disclosing this idea to one of the eand
paper manufzcturers, like Behp-Manning who is a customepr of
ours, (reference Dy, C.E. Bartachls letter January 30 1950
with attached correspondence),

‘ E&axﬁmental
A, Background _Studi.es

_- 1, S eci.t‘mations of an Ideal 5and1ng Md »

heh wogrk was omginally starteﬁ on thia pmdeot the
chavacteristics of an 1deal sanding aid were considered, Suoch -
a material should promote easy and efficient sanding by minimize -
ing drag, clogging and polling of the sandpaper., IT should not -
impeiy the adhesion, color, clarity snd guality of the Tinish,
It muat be stable in the package by not disselving in the aealer
vpon long~-tima storage and nust be permanent in the dried ﬁ.lm
bgai:im%l blooming ou'ao Finany m ahpuld be eheap and readny
& eo -

.2.0 ?-

" ofv_Sandﬁ.nv Aida

. Early in our study eome attention was g:l.vnn to
determining how 2 sanding ald funotions, Does 1t promote
- panding by serving as a lubricent, by making the film more
frisble or in gome other way? Unfortunately it was not
~ pues&.ble to obtas.n a comp‘lete angver to this queﬂtiono o

‘ ' It was not powible to obtain good sand&ng pmpertﬁ.es
via fma‘bllity gione, For oyemple the substitution of low
v&scosﬁ.t;’r nitrocellologe (1/8% op lower) versus high viscosity,

{5*
‘ gaVe very nttle if any 1mpx=ovement in ganding pmpert&ea, g

' On the other hand gaod sanding, px'operts.ea were in. - .
variabiy aggociated with 1u‘br5.nat3.on in. som o i
For exemple mineral oll or eoep : ¥ &p)
£11m, snd talo or lsnelin added to. ]
aided sanding. Appavently a Tubstoant yheths
extornal, not only serves to reduce frioc ¥ bat 1
, sand.paper ¥o bMe into the ﬁ.lm and pmenta tne

and the introdubtlon of brittle gums like ester gum, . .
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. %o oover the zange of interest as n sanding agd,

particles from olagging tho sandpa;par, Farthermore, 28 will be
dtscussed later in thig -veport, zine stearate, whether o oom-
ponent of the sesler £ilm itself or spplied to the sandpaper,.
functions about as well either way, In the absence of data
that any other characteristic or property of a sanding aid
promotes easy sanding to the degree that the lubricating pro-.
perties 8o, it was conoluded that this is by far the predominat-
ing factom

3e Evaluation Px'ocedurea

Agide Zrom noung the general chemical and physioal
properties of any materisl under congideration as a sanding
aid, major attention was given to: how well 4% promoted sand,ing. .
its effecte on gppearsnce, durability and quality of the ﬁ.nish,
and its e‘ffeot on the package st-ab:.uty of the sealer, :

_, Sealer 19380 with 6.5% zinoc stearate on the solids,

was selected as the standard Tor comparison. This is ouy
: r%est moving.sanding sealer which we currently market and
field experiende has shown that 6.5% zinc stearate represents
the sbsolute minimum vhich san be incorporsted into the formula
without encountering complainte from our oustomers on hard
gsanding, Oomparisons were nade with the 19380 control im- .
- respect to dispersion, settling, sanding characteristics, film .

properties including int ercoat adheaion, scratch resistance and
dupabllity and atability. .

, The usital method of dispersmg the sanding aid t-.ras

~ to grind the finely divided materisl with solvents in a ong

- quart mill with poroelain bells, Orinding was continued until

a satigfactory dispersion was attained, indicating proper :
partiocle size and sufficient wetting, The resulting mill base

‘was then added to olear 19380 in a ladder o levels oons&derea :

The experimentsl seslers were tested for the follore
ing sanaing properties with 6-0 MM sandpsper at a rllm buiid
of one mil aefter gbout forty-five minutes dry. Ratings from

to 10 vere ‘based on a stendard of 10 for 19380, . _

Star‘c - ease of sanding the firet slx atrokes .
Ease - ease of sanding the next ten gtrokes o
Flour « the amount abraded with a stanfard we:!.ght
{10 1bs, on 4 s8q.in.) in five strokes
Glog - The amount of clogzing of the eandpaper
' .. wAth mfenty heavy stmkes.

Film properties of ‘the em)erimental sealera wera ,,
. evelusted in complete test finlshing systems on mahogﬁ y and

walnut veneer panels, Half of sach panel was coated 1 S
' the experimental sealey snd half with 19320 con
, ‘zhe system vas iﬁentioal on ‘the whole panel ex‘
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aandlng aid 'belng campared to the atandard zlno stearate in
the sealer coat. Tests with coin and knife for mar resist
-ance, scrateh resistance, toughness, and adhesion were made
on the green finigsh after one day dry at room tempsrature

d agein after three days additionel dry at 120°%, Vhenever
M; wag deemed necessary, cold oz'ack a.nﬂ oven dura‘bility tests

. were an,

Coin Test ﬁatingﬁ

0 = White, oomplete separation of film _ |
1 = Heavy, white streak ‘
2 = Medium, white astreak

-

-~ 1

g Light, white sireak
. ,Indentatlon only

Knife Test Ratings | |
Lif%s in continuous sheet

O.
Y 1af%s in atrip easily
-2 Cute off gtyip cleznly

snann

Cuts off pleces with good . reeistance .
Faim PENOVes raggadl;r wu:h bits of wood

It should. be notad tha.t aahesi,on and toughrmsa are
egarate and distinet characteristics of any surface coab-
n practice they are so olosely related that the - , ‘

ing,

- practical fumiture finisher seldom attempts to dia'unguish

between them, Brittleness and poor adhesion are present in .
finishes that scratoh white or mar esasily at the slightest
impact, For example a piano lagouer {like types D or H) will
invariably produce & more brittle finish over a sending s ealax'
1ike 19155 than the same lacguer directly over wood or a: :
primer like 1366. The toughness of the topooat is entirels'
lost by the brittleness of the undercoat, In this report we
elég‘gla‘ctempt to differentiate betwsen brittleness and poov

& on,

Package ata‘bus.ty of the lxqua.d sealem was teatea,
for the most part, by accelepated eging, The sealera were
aged simultaneously for three days at room temperatuore and
 at 125°F, with 19380 as o control. The aging at elevated -

~ temperature was found to closely reproduce the aging offeot '
on 19%80 of sbout thyee to six months at room temperatirs,
In the case of the mogt promising sanding sids, these dats
were supplemented by sotual aging for long periods at poom
. témperature, In elther osse the aged sealer was tested for
~ ganding and film properties versus unaged sealer. lherever
- variations from this general pattern of €est procedurs m
. necegeitated by the peonlarities of the sanding aid 08Ty
= br:l.ef deaeriptions ot the moﬂs.fa.ed techm.qae" giv
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“2abar Abraser

“Ap effort wes made %o establish our teste on a
eems.oquantitamve basis through the use of a Teber Abraser,

: The Taber Abraser is a testing instrument for
.meé.amung the rate of wear of surface finishes subjeoted %o
rubbing abrasion, Rubber, ebrssive sontaining diescs rost on
the material under test which is mounted on a turn-table. )
Rotation of the table causes the abrasive discs to rotate
wvith an sbreding action, Abrasion is measured by the number
of oyocles to tarear through the test material or by the weight
of the material abraded in a selected number of ecyocles, Com=
‘parison may he made to a standard material oy o standard

- values expressed in cyoles or weight, The coarseness of the
sbrasive wheel and the weight on it may be varied to suit. the
material under test.

_ 1% was thought that the Teber Abpraser might be uge-
-fak to meagure sandability of sealers, The method of weight

-loss of abraded material was ohosen for geveral reasons, The
wear thyough method requires even film builds acourately measumﬂ '
It requires close watching and varying and longer test runs, '
The weight loss method requires two weighings but was ocongldered
s&b{eet to greater scéurasy. Aluminum panels were found to

a greater accuracy than ateel in weighing to 1 milllgramo

Teste were conducted with sealera con'cas.ning calcmm
silioate, polythene, and varying amounts of zine stearate, Best
fesults were obtained by using a 08-17F wheel with 250 gnms,
wedght, 1000 oycles, and the film dried 16 hours at 120% Wm.ie L

~the variations in sanding aid did reflect in the amount or, sealex- :
ebraded, the reproducibility and sensitivity could not be .

“developed to shotr superiority to hand sanding tests. The .

indicated correlation betueen the Taber Abraser data gnd known

- sandlng quality di1d not Jjustify the more involved machine test,

The ‘I‘aber Abraser was also evaluated as a mesns of

tasting,‘ adhesion, Finisghes were coated on small plywood panels
%o £1t the turn table, Ball and coin shaped tools tested on the
finishes were found to require a weight far in’ excess or the .
. Cppacity of the machine. The "Shear-Hardness Attachment”, 2 '
tool with a cutting edge, was found of some use; but 1nterpreta~ :
tion of pesults depended on visual evaluation of the out film, -
‘J.'his dﬁ.d not prove o be a very va:!.uable test meﬁhod.
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B. Improved Sealer Formulation
1, Role of Zine ‘S‘E_efax'ate'

S Practically all wood furniture is coated with a
lacouer sealer, This sealer is dry-sanded smooth before the
application of any topsoats, To facllitate the dry sanding,

a lubricant, Imown as & sanding aid, is incorporated into the
sealer, The sanding aid used throughout the industry is zinc
stearate, Zinc stearate is a smooth, slippery soa% It ‘
minimizes gorateohing of the film and clogging of the sandpsper,

2, Serabilit snoe and Quality = o

- ‘A ganding e3d4, 1ike zino stearat., always: etracts

from the toughness and adhesion of the finigh, Sealers heavily o
loaded with zino stearate to give easy, poidery sanding after PR
a short alr dry, glve good hold out end are egonomicel in labop ' ¥
but produce & brittle finlsh, S : - ' &

versus Appear

i

- The zinc stearate in sealers tends to settle; I
not well stirred before use, the sealer from the Wotltom of the
container will contain too muoh zine stearate and the film
" will be brittle, The gealer drawn from the top will not con

tain enough sanding ald and will be difficult to sand, :

- Seriocus consideration was given o reducing the zino .
stearate in 19380 to improve the film properties, Although
changes over a falrly wide range were made from time to time,.
the demands of the furniture trade, as evidenced by actusl
field experience, indicated that 6.5% 2inc stearate on the . -
#2014ds is the minimum acoeptable to meintain the recuired ease
of ending, o , o ‘ - '

_ 4 Zino stearate varies ohly slightly in. compgeltion
and properties between thé various gredes avallsbls, By way

of i1llustration, a variety sold under the trade name "Metallac®
and highly recommended the manufacturer.(Metassp Themiosl Co,)
was found to be identical in properties as a sanding aid to the
grade used in 19380 under the code G-601. 'The pyrospéots for
obtaining an improved sealer through the selection of a superior

grade of zino stearate did not appear promising, .

. Bg glre-dy discussed the inclusion of zine stoavate
embritiles the sealer film and impairs topooat adhesion, Further-
more ample evidence was obtained to showv that then 8 scaler oODw.
~ taining zinc stearate sges for some time in the package before

use, particularly under conditions of relatively high mper-
ature, the intercoat adhesfion ia still further reduced,
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3, iiét}: Sand ing Alds

A very congidersble amount of time was devoted to the
search and evaluation of new sanding aids in comparison with
zinc stearate, Numerous organic and inorganioc materiels were
examined emong. wmoh were the rollowings : .

(a) Metallic Soap

" Berium, lead and esium gtearates were evaluated
over a range of coneen’c'rations. as sanaing 24ds in 19380 Sealer,
in place of zine stesrate, They were introduced in the same
manner, namely in the form of ball mill ground dispersions,

‘ simi.lar to the zine stearate baae MB-167 used 1n preparing 193800

- Kagnesium stearate yielded a mill base like zineo
stearate, thick in consistency; but the mill bases of the barium
and lead soaps were thin and milky., As sanding aids the magnesium
soap wae fout equal to the zine, while the barium was slightly
inferior and the lead {dedly inf erioz'.

- Sesler 19380 formulated with either barium or 1eax1
or magnesium atearate ag' sanding aids was compareble to standard
19380 in respeot to general £ilm properties, clarity, adheeion .
to filled wood and 1nte§'coat sdhesion with 16303 Type III and.
15002 Type O topooats, “All four aaalera were rated equal m
eold craak resistanoe tea‘as undes 1 900 WE topcgoat,

s

‘gn respect to atabﬂ,lity and heat sging, zino
stearate was better than magnesium, and barium and lead were a
poor third and Tourth, Hea,t aging in general tended %o diesolve
the stearatess This S.ncressad the glosa and 1mpa1red dry,hardness,
sanding and adhesiono o ,

Agﬁ.tation at z'oom temperature accelerated tha . ~
golution of these stearates in the sealer, inoreasing the viscosity.
The results parallelled the effeot of heat, im that zine and .
magnesium have the least efféeet on viacosi.?;y while that of lead

: and barion are greater, ,

Galoium Stearate

: , several ooncentrationa of calm.mn staarate were

tested, A level of 8% palocium stearate on the solids in 19280

1mparted ease of sanding comparable to standard 19350 with

. 2ino stearate, Hovever, flouring was slightly lese and ologging, :
wes slightly greater,, ﬁdhesi.on vas superior to 19340,

o R By 4noreasing the amoumt of caloiu.m sf;earate to
- 12%, flouring was equal to standard but oclogging incrsessed alsc.
Adnegion was comparable to standard, Galelmm stearate sppeared. - .
slightly more: stable than zinc stearate, but the overall balance.
of propert!.es daia no'c warrent mrther interest., ST - ,
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L&thium Stearate

- lithium stearate was directly substituted for zine
stesrate in the preparation of MB=167 Mill Base, ILithium
stearate was 3fficult to disperse, Concentrations of M, 1%,

6.5% and 9.U4% on the golids vere tested in 19380, The higher
concentrations of 1lithium stearate gave excessive clogzing
upon sanding and 1nrerioﬁ f11m properties compared with steridard
19380, The sealer with U, 7% lithium stearate was only slightly
inferdor in sanding and adheslon. Stabillty was comparable or
slightly auperior to atandard

Lithium stearate reduoed sealer viaoosity about ten
gscondes (#7 oup) below thet obteined with zine stearate on the
same basis, Lithium stesrate darkened the sealer, which colox
change became very pronounced upon heat aging., Tnig solor ohange,«
wae one of the most gerious deficlencies of lithlum stearate, -

The balance of properties exhibited by lithium atearate
daid not reeommend 1ts substitution for zinc stearatee_. '

o Strontinm Stearate

Btrontium stearate when substituted pound ror pound
_ror zine stearaste in 19380, imparted somewhat inferiop sanding
end was comparsble for a&healon. Stability was superior in
" heat aging tests, 4 503 higher strontium steerate content was
required to asebure sanding properties equsl to standard 19%80,
At this higher level, film propertiea were inferdoyr and etability
&8 poor &as standard. _

Aluminum Btearate

‘ Aluminum stearate vas not tested because of its lack
of stebility as previously established in a stuay of furniture
Duco“ topcoats. .

Zine Salts

' A number of zinc salts were evaluated as eanding aids,
Digpersion of these materials obteined in powder form, wWas &80
gomplished by grinding in a ball mill with the same solvent blend
as is used with zinc stearate in MB-167 (707 butyl moetate, 187
butyl elcohol, and 12% isopropyl alcohol)}, Bolids in the res-
pective mill bases ranged from 15.2% to 32. 6%, Seamples 2258-16 .

~ and 2258-17 (See Table I) became plastic masses in contact Uiﬁh
_solvent end were aot given any further oonsideration. :

The remaining substances tene 1noorporate& ingo 19380

alaar sealer in proportions ranging from 3 to 11% on the serier
8011ds. The diepersions were in general initially satisfactory. -

In some cases there was subsequently objectionable settling, Come

pounds 2098-15, 2258-18 and 22561 ottl
easily redispe§33a5 . 5 9 s Gd to a sort paste not

A11 the ex@er&mental sealera were tested far

quality, The more promisi t
stabllity, P ,s ng were tested for rilm proper
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TABLE I .
| 7
L : _ _ Sending R :
. » . 3 Aiéd on - Film BHeat
: o Zina Salt . T.8., Sesler Sanding Proper- Age

Code  _ of = i L MB _ Solids - Quality ties _ Sta bilitg
G-601  C-18 Acm 23.6 6.5 'Exoenent Fair Poor -

2205~515 %eﬂ.n-amale.tc acid 23. " 6.5 Poor Fair =

7 adduct . | B
2205223 fi’Steaﬁ:c acid and 23, 6.5 . Fair Good - Falp

vogin-maleie . ' e L - .

N o aoid adduct v o o S
| 2205-22%  Rosin-maleio 23,6 6.5 Fair = Good ~ Falp
B ae1d~adduct | T L , S o
2205-22% - C-1b mcids . 23.6 6.5 Good  Good  Foor
L (Wbculin AAB) S _ ; | | o
2205-272  U-22 acids 19.6 39 Poor . Good | =

H225$¢12 C-12 to Guaa . 15,2 4.5 Fedp "  P§6r5 :  ?'_,
- aolds S ' . o

2258"13 _ C=16 ‘BO 6“22 ' 20q6 600 '. Good - G’OOd Faix‘ e
‘ » s aﬂids ' ’ . vgo Excellent GOOd - e

2258-15  Half ester of 30.8  3-10 Poor - e
"7 gtyrene = I
' - Maleic anhydride 4 '

2058-16  Diphenyl ether  N,G, - e
: dlolelo acid ' S o SN .
'aadnat .

2258-17 Hydrogenated N.G, - - - - S
' dimer acids ' - . ,

205838 Polythene Di-fgo 20.0  1-11 , Poor
o propanolamine -
sulfonate

 2268-19  Dimer ncids. 30,0  3-11 Poor
_ ~ Adduct from drw» .

01l aclds . TN _ o
2258294 IEEhydrowatearﬂo 20,4  U=11 Poorw e

| 262k Sebecis seid 25,0 Ml Beor

DUPO030001194




alles

Only one zine salt (2258-13) was found to be compar-
able to zine stearate in sanding and film properties im- .

 parted to 19320; the heat age stability appeared slightly

superior to zinc stearate, However, this materisl is the

zinc salt of C-16 to C-22 acids; snd bechusds its composltion
and properties are so close to zmc stearate, only limited
conpideration was given to 1%, Zinc lsupate (2205-22L) oi’fered
good sanding quality but it proved to be more soluble than
zine stearate., The dissolved zino laurate impaired aanaﬂ.ng

but did not appear to affeot adheslon and toughness, -

As a cheok on the preparation of the zinc salts
listed in Table I, a laboratory batch of zinc stearate (2255—38)
was evaluated, While 1t was not identiocsal to G=601 in a1l »

-respects, the two soaps imparted very similapr properties to

19380 Sealer in respect to processing, film properties snd
atabllity, These results imply that the general method used
in preparing these materials vas aatiafacmx'y. _

_Al ;

I Aluminum palmitate and sluminum aebaoate were
evaluated as gending aids, Neither material 1mpar~ted dealru

,,"mm Soa 8

a‘ble aarxdﬁ.ng pmpo es.

(b) Orgenie Materislp

Stearams.deg |
Methylene disteeramide and methylol stearamida

i

o wape evaluated ag panding aids, The latter was found to be
of greater intercst, At a concentrstion of U¥ on the sealer.

8olids 1t imparted fair sending quality with f£ilm propertiea

e

. ogual to standard, Initial aeoelerated aging tests at 125,
for ‘thvee days showed excellent stability with 1ittle oy no

degradetion of film properties, However, aging tests at room -

- “Sempapature over & -perdod of several months reveasled that the

methylol stearsmifie $lowly 4dissolves resulting in poor sands.ng,

& bug ws.thoat lmpadring adhedlon end “toughness, -

_ rejected beoause they were poor lubricants:

‘l‘hua fellowing weré evalaated as panding a&aa ana

3&‘«1637 Stearamid.omemwl acetate

WP-16%8 Monov-oetadecyl urea
,mmao 9 Di-ocotadecyl urea :
¥PD-1600 N-ootadecyl carbamate
I‘IPD«1675 m-oetadeoyl earbonate
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» Polythene

. Fine disperslons of polythene in finighes are known to
impart glip to the surface of the film. This lubricating -
feature was thoroughly investigated as a basis for the develop-
ment as a sealer sandlng aid, It was established that polythene
will impart ease of sanding about equal %o zino stesrate, but
with more clogzing and less flauring; Stsbllity and settling
properities were excellent, Unfortunstely, at the maximum level
of polythene arffording good topcoat adhesion, sanding is un-—

satisfactory., .

Low Molecular Weight Polythene
gy o TowvThens

e KG-~3411 was dissolved in an equel weight of xylol
(H-583) at 120°C, On oooling, the gel formed was groumd in
1eopropyl alochol (H-69). The resulting mill base (J-MB.X.
8077) with 25% solids was of paste-like consistenoy. Sanding
improved up to a level of 2,5% KG-341l on the sealer sollds
vhepe it was still inferior o standard 19380, At this level
intercoat adhesion wes ocomparable or slightly inferior to
fgg.,gdara;, Clarity of. the polythene sesler was superior to

Polythene 661193

| Polythene 664193 mede atf the Experimentel Station,

‘es8 an agueous dispersion with an-ago catslyst and baving a .

partiols size of 0.5 - 3.9 miocfone, was eveluated, Thig

polyner 1B soluble hot, in. the usual solvents and fuses at

120°C, Polythene 6641.9% was dissolved in xylol a% 130°C,

and rapldly cooled with corstant agitation to & gel whioh.

was subsequently ground overnight in a ball mill, The re-
sulting grind was coarse and poor iB respect %o dlapersion,
If’re %121 ilpt suoceed in disperging Polythene 6641-93 satis-
actorily., . _ i A ,‘ o

o T 0 = 2,0% of 664193 was added to 19380 Clear, ‘
The results were of limited interest since the poorly dispersed

polythene gave a rough sealer,
© . -Zolytheme 6641-165

- Polythene 66M1-165 was prepared at the Eiperi.
mental Statlion with a persulfate catealyet and at a particle .
size of approximately 0.3 mierons, T%!.e polymer is insoluble
arid does not fuse below 250°C, 0-2,0% polythene 6641-165 was
tested in sealer films. The sealer with 1.3% ene, -
compared with standerd, had better gtart : 2ags .
¢ of sanding but was inferior in flouring a
paper.Topcoat adhesion was comparsble o 1
On heat aging, this polythene sesler main

' in odhesion and film propertles, = ... 0o
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l’olxthgng 662 &3,0

Polythehe 662?»102 received from the Experlmental
Stati.on was ground to a emooth mill base in butyl acetate

- (H=6), The eolide content was 22, 7% polythene and, 9% pro=-
cessed linseed oil (H-1l1l),. A range of 1. 5 6 0k polythene
on the aealer aola.ds was tested, -

, At ll-% palythene 6623-102, adhesion was comparable
to etendard, At this level there was good ease of sanding
but some clogging end very poor flouring, Polythene 6623»102
was aubmitted &8 an equivalent to 6641-165, However, with
the latter, better sending and ccmparable aiheaion werse obtained
at the &% level, .

olxthene From the Polzot:em&.oal Department

| " Foup samples of polythene were ob‘heinod fiom the
Arlington Laboratory of the Po y@hemioals Department,

Sode oint G, - v&::a@sﬁaa_.?;
DB ms ue

8-879 B & & - 13 9

D-—15 o 110 ' 003 »

*G:z:’ags extruded 3.n 10 mﬂ.nu‘ces a‘c 190%% through a atanaard.
loe, N

These ma’t fﬁls were suppl&gd ?m 8 partﬂ.cl.e slze
too coarse to be ground for use as & samdiix aid., D=-55 was
glapersea by coo0ling & solution in. hot xylo!. a.na gmndmg
© & mill base of 8-10% 6144 g .

}.’mpert&ee of tha aealer wvere a’bout; qual to ‘
those obtsined with other polythenes auoh as KG—}ZI-II when
tmated in a similar zuammro

Dirficulty was encounterea in maks.ng d&.spez-sions

~ of these four polythenea fine enough in partiole size to be -
usable in sealers, both from the goﬂ.m of view of appearance

and sending, ‘I‘he firet grind of Do55 reguired S0 hours. for

redustion %o the necessary partiocle size, The other three

. polythenes, even on pmlonged grﬁ.m}mg. wera too coa,rse for
uge in seeiers. o

To produce finer partﬁ.clas varion grﬁ.ndin% media
were tried, such as, héavy petroleum nephtha ?&»200) utyl
acetate, methyl 1sobutyl ketone, blown castor o0il, pmcasse
linseed oil, perchlorcethylene, xylol an iuene '
appmach daid. not gve the desﬂ.red raduoti,

The Banbury mixer was 1nvesti ated _.as
pz*adncs.ng fi.ne psrticle size polythene. disper:
thene was muoh soo ~coarse to: ’be uaalblo,
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. Another approach was to try more rapid cooling of
dilute polythene solutions, Concentrations were reduced from
& renge of 25-50% to about 15%. Very prapid cooling was ob-
%tained -by shook cooling the hot polythene solution in-a 4ry ice-
keroséne bath vAth rapid mechanical sgitation. Extremely rapid
precipitation was obtained by the addition of a second portion

. of .cold golvent just as the first polythene particles appeared,
By bretreating D55 in this manner it wag péasidble to diesperse
4% by bvernight grinding to yield s satisfactory partiocle
slze, S-882, S8-~-879 and D=15 did not respofid sitisfactorily to
thig treatment, - IR o

 Eolythefie Digpersion Without Grinding .

bam

R . . B%11l another epprodch to the problem of polythene
o dispergian vas the rapid codling of vepry Gilute solutions ,
1,0 = 1.5% in toluene (H=-U7), and direoct incorpepation into . -
the sealer without grinding, The resulting dlsporsions were .
inferiop-as Judged by pours on glass, - Nowever, it was found
that spraying greatly improved the degree of dispersion, pio-
~_Qucing much amoother ,rzgz,m:?-._;, 7 1% wes also establighed that a .
- eollofd mill {Digper MIll) Vould effect’ §a.o:d dispersions in

"<the. sealer, of shock cooled polythene,  KG-3Ull and S-879 ~ - -

: _gxe;,gpa the finegt; Aispersions and D=-55 and D.15 the coarsest,

. dm-géneral, sending and adheslon of these sealers showed no

' great, varlations, KO-3411l ssemed plightly better in sanding
-and. ﬁigh;ﬂgx-poa;ver' in adhesion, while D-15 geemed slightly
inferior ifi sanding and siperior in adhesion, It ie possible
that thesé Wifferences may be related to partiocle pigze and

. degree of digpersion, These results indicated that the poly-

© thenes imparted similar properties as sending aids and that.

 particle size “§§.;§pe;iazonj, as vell as proportions were of great.
importance, No'improvement in the .sanding - adhesion balenoe
of properties was obtained with this method of disperaion,

Polythene in 19158

.

medium for polythene sanding alds, 0.7 « 6,7% KG=3411 was
eveiuvated in 19155 Clear Sealer, Polythene XG-3Ull imparted
good eesv of sanding, but thid wves accompanied by clogging
and poopy flouring at the low proportions necessary for good
topoocat adhesion, ' S ST

: ' , ~ These results roughly paralleled thoge obtained .
with 19380 Clear, However, since 19380 was the superior gealeér,
it was deemed advisable to test polythene in the better medium

%o avoid any masking effect of the poorer properties of 19155, -

To cross check the vehiole of 19380 as a testing .
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. Eolythene .with Zinc Stearate

© The partisl replacement of zino stearate with poly-
thene in 19330 was thoroughly investigeted, . Results showed
that not enough zine atéarate could be replaced to improve
stabllity without impairing ssnding properties to an unaccept-
gble degree. S - C o o

4

‘Ethylene Polysulfene

N A gemple of ethylene polysulfone G(=2.161 waz ob-
teined from Dp, I,L. Haag of the Grasselli Chemiocals Depart- -
ment, Cleveland, Ohio Laboratory, This material was ground
with solvents in a ball mill, and the resulting mill base
was added to 19380 Clear, PFroportions ranging from 2-10%
af the sealer solids were eveluated, IE¢hylene polysulfone
did not offer the easo of smaﬁ,n§ of polythene. I% oXogged
badly and was low in flouring. Topcoat adhesion was muoch less
adversely affected by ethylens polysulfone than by polythene
when used on a pound for'pound basis in 19380 Clear, - _

s A sample-of ethylene polyaulfone ODNB-6S16-8 was
‘gbtained fyom Dy, A.B, Negs of the Experimentsl Btationm.
Ihis Yas tested in comparison with GC-2-161, Dispersion of .
CDNB-6516-8 wes better, and consequently the sealer film
. 8larity was alsy better. It was slightly superior in sanding -

and. about equal in adhesion,
. %, “Lenolim

i huh¥ydrous lepolin (USP Adeps Lenae) was added to 19380 .
-Q:L@ep*és,alaa in proportions of 2.5-20% of the £ilm solids, A%
the 107 leyel,sending was almost equal to standerd wAth more =
slip but less flouring, The £ilm was slightly softer than stand-
~ard, but toposat adheslon was setisfastory, In the aged. finish,
the lanclin dppears to exude somewhat through the topeoat, Heat
age stability was good except for more pronounced exudation,
- Polymerized RC-800 . - - L
et . RC-800 4z the mononer, tetraethylene glycol dimeth- .
acrylate, It was thought that by tumbling or grinding, & solus .
‘%ion of the monomes might polymerize to fine particles rather
than g s0lid cake. Tumbling would offer continuous aglitationg
while a ball mill would off¢ér in addition a grinding sction
~ during polymerization, Tumbling &id not comvert 5, 10 or 25%
solutions in three deys, and this method was hot further son-
sidered, Fourteen grinds were run vith varied proposrtions S
of RC-B00 and solvents, catalyst, and processed linseed oit -
\h-Li) ms 8 Liepersing agent, DIffioulty wes ered.

%o the fact that the concentratio ‘
rasulted in rather immobile mixtures and
Beventeen perocent wae found to be the mi
Thig lovel (22U6-52-0) was gelected fop T
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. end KG.3W1¥% respeotively,were evaluated in 19380

<16

2246-52.0
RC-800 - 100
HBué 31;
. 9969
Cobalit N&trate
Benzoin . 4
B.1l13 | -2&,¢

Aftex' polymer':.zauon, oonsi stanoy was yefuosd for

~ farther gr&nding by, addition of 25 grems of the solvents and -

25 grams of I-L-. The grinding effeoted gradual improves
ment up to 3% hours, The mill base 52-0 and 19380 cleay
wepe aombined in several proportions.

Pine particle size polymer:.zed RC~800 orfered some

e®age of sanding along the 1line of £rlability, but 1t was very

harsh and hard with none of the smooih elip &nd bite of a good
sanding 244, The ologeing incurred was undesﬂ.rafb e, ana the
ﬂoar:lng was axtremely poog, _ A

‘7“»#1’1d"

4‘%":. x4 . *)F .
"Santoeel“ 0 is a fine parﬁlole ss.llea max-ketﬁby

' the Mx;haanto Chemical Co, as a tlatmn agent, Its poaslbilities .

28 8 panding aid were 1nveat1gated. - "Bantocel" C ground in
‘polvente and edded to 19380 Clear tended %o dlsperse poorly, . -
Adds.tﬂ.on bf plaatiolzer o the ngind gave a satﬂ.sfactoz*y d&.s«» -
peraon,

ﬁaamsacel“ 0 ﬁ.n 19360 Clear did not adversel;y afi‘ea‘c -l
vﬂ.scosity and settled to a sof% thick layer which redispersed N
readily., As a sanding aid "Ssntocel” C was not comparable to -
zing stearate and was of 1ittle value, From 0.6 - [.8% Bentosel® -
C in the sealer film gave optimum results, whereas 10-12

advergely affected film properties., Low levels of "Santocel”

C afforded improved adhesion to topcoata, Heat age stabil:.ty

of "Santocel“ C was exoellcant.

‘“Santoae:!." [*] ana Polythene

- X% was oonsmered that the poor sanding but good !
adhesion imparted by "Santocel" ¢ might be improved or balensed
by tlie better sanding but inferiosr adheaion imparted by poly-
thene.. Varying proportions of "Santocel" C and. polytheneg 661%.;%;5

- [he 8

ing properties of the ats 9%1'3?, polythen 8 1
by the addition of ”sam;oc C withou nding ime= .
provement 1n aahesiono : Reat a.ge stabiuty waa go.,_,. SR
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~ proportions to 19380 Clear,

- films,  Mioroscoplc examination showed & good distri

“i7= .
" ™ "Sentoger G . Polythene ~ Zino Stearate

i Unsuccegsful attempts were made to blend "Santocel®
@, polythene and zine stearate to achieve a balance of good

- sanding, good stability, and satisfactory adhesion.

.

Lanolin and "Sentocel® C

. If was considebed that lanolin might be combined with
"Sentocel” ‘C to advantage as e sanding aid, Although a fairly
high degree ‘6f esge of sanding was attainable, ologging of the
sendpapeyr and “peduced flouring vere encountered, TYTopooat

- adhesion vas satipfactory. Package stability was superior to

19380, However, 85 previously mentioned, lanolin tends to

- exude from the dried f£ilm upon aging,

Caleiom Silicste |
Lepisil, & grade of calolum silicate obtsined From

o

. the Owens-Illinois Glass Company, wes evaluated ag sanding

238 in 19380 and 16020, VWhile csleium silicate Gid impart
@asgé of sanding, thie was inferior to zine etearate (7 vs,
10), Twp percent caleium silicate was considered the optimum
proportlon, since more than this did not improve sanding and.
tended to impair £ilm clarity, toughness and sdhesion,

' Caloium silicate inm 19380 Glear settled rapidly to a
8011d, pasty layer whioh was diffioult to redisperse,  One

 percent of Nylon (Type 8A1-DV.%0) on the ealcium silicate was

added to the mill bage, It was hoped that the Nylom would aid
in the suspension of the gsalcium silicat®, The addition of
Nylon Gid not reduce the hard settling, = R o

loton e1yicuse-poizmee

.. GCombinations of osloium silicate and polythene (KG-
3411) were evaluated, As the proportion of caloium silicate’
inoreased, sanding quality wasg reduced and adhesion improved,
No worthuhile balance of properties could be atteined with

these materials, " : ' g

Talo ‘W.-l 32 |

© ' %132 is a hyirated msgneslum silicate of tabular
strugture, Thig tale was ground with thinner in a ball mill
for fordy hours, The resulting mill base was addefl in varying

L The e@emmentai sEalers in pours on glass were
ooarss, showing poor dispersion; but spraying pmq;;z_;e% smooth

-emall particles with some scattered larger paptioc:
Tele Amparts good ease of sanding but with & hapsh
ing sound rather than soft and essentially nois
2inc stearate. There was a slight' teéndenoy. to
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was extremely poor,. Shnding 614 not improve much with increased
proportions of tale, Film properties and .adhesion were satis-
factory end superior to 19380 in complete test finishing systems,
Talo peduced fllm olarity to an undesirable degree, .

Mieronized Asbestine -

~ Mioronized ssbestine was ground with thinner in a
ball mill, Quan%tities of 2 to 10% were added to 19380 Clear
on 2 solids basias, Digpersion was gocd, but herd settling was
encoun¥ered, Mioronized asbestine givee falrly good eass of
sanding but with excessive ologging and low flouring, Adhesion
of topooats is not seriously impeired, OClapity is reduced,
especially at the higher levels of micronized asbestine.

Polymer ¥

- Polymer K {hydrated nickelous oxide) was evaluated
as a sending aid, A pulp process pigment dispersion of Polymer
K was used to replace MB-167, zine stearate in 19380 Sealer,
Proportions of 5 and 107 on the sesler solids were tested fop
sanding properties, These tests showed no indication that

Polymer K 18 of any valde as 2 sanding aid,
. (Q) Mygcellaneons

B . In oar sgearch for ways end mesns to obtein éase of
sanding, without zine stearate or with reduced smounts of the
‘latter, the brittleness or frifdbility of the dried sgealey film
was varied over a reasonably wide gange, For exsmple, nityde.
cellulose of different viscositied, the introduction of a brittle
cum and & chaxige in type and smount ‘of plastioizer were gtudied,
lhege and other studies added to the'evidence that friability
per ege does not produse good sending properties. A lubricant
of some type is required, - R o ,

 Nitrooellulose Viscoeity

To investigate the effect of nityocellulose vig- .
cogity on sealers, 19380 was made with 10-15 ops., /8%, 1AM, .
b-6%, and 40-60" grades reepectively. Stendard 19380 i formulated
vith a 1/8 - 1/A" blend of nitrocellulosge. In all cases zine = = .
" stearate was required for good sanding properties, All the
‘séclers exhibited comparable sanding properties, Although the
1/8% end 1/4" grades were somewhat superiop in package stability,
. in no case was the stability arfforded zine stearate outstandingly
superior., No basis for asltering the nitrocellulose viscosity
in 19380 wae established, “ | : S
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Ester Gum

In en attempt to improve sanding, 107 and aozg ot
the nitrocellulose in 19320 Sealer wero replaced with ester
gun (G-608), The resulting sealers were tested with 4 no
stearate and polythene-zing stearate, as sending aids, The
substitution of ester gum slightly reduced ease of sanding
and inoreased clogging with e:lther sanding =14, The ester
gum impairs film propertiea in the ¢omplete finiebhing eyatem
as meaamd by coin and knife teatso

Tz-l;ghenxl Pho_gghat e

Triph gnyl phosphate (G=628) was evaluated as &
glastﬁ.eizer in f ace of blown linseed oil (H-141) in 19380,
arious proportions of this plasticizer and nitrocellulose
were tried, ylelding a range of films from very brittle to
overplashoizedo Sanding was poor with rolling a.na clogging
in the a'baence of‘ ‘zinc stearate,

ll- Zine stearatse Stabllity. in 29’&& Sealar

31::9@ the- réfalanement of 2106 stearate a:.a not
appear possible without unasceptable gaorifices eapaoiall:r 1n
sanding properties, seversl avenues of minimizin§ the de-
ficlencles of zino #tcarate were investigated. 1t wes deo&ded
‘firet to make a study of the instability of zino stearate in
19380 Sealer to detemina what happene on aglng and why.

When 19380 agea the main stabllity raotor of
s.xwereat is 2he impairment of - adhesion and toughness in & ﬁnishm

Ang ‘system as measured by coin and knife tests. For the purposes
of tm.s ﬂ.nvestigation,, bhanges m the following were considereds

X &ppearanoe

2, Visoosity

Zo Aocid Value _

4, DiseoS.Ved Zino Stearate

2 Filmn%mpertiaa o
7. Wood Adhesion
8, Inteycoat Adhesion

fl‘be amoun'c of water in 19380 Seal.ar was one of’
the i‘irst raotors congldered in pregard to the stability of
2ine stearate. The only material of standard quali- that would
% eld more than a trace of water in 19380 is the. y uloseo-;,, o
his contributes about 0.5% to the sesler, o
water was eveluated in 19780, Water d
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' Another factor eonaidere& wvas aeidi.ty., étandard
grades of nitrocellulose may, be expected to introdace 0,01%

. acid to 19380, . The effect of 0-0.1% acld (ifp0y end HFO3)

was. evaluated, Exzoessg acid decresses the viscoslty, inoreases

: the acid value, slows the drying, softens ‘the Tilm but does not

affect adhesion to wood nor topcoat, Excegs acid in the heat

~ eged seeler sppeared to incresse z2inc stearate solubility -
buy no?; enough %o account for the changes in adhesion to topeoa‘ss,, .

Emeas of both ac:.d. and water rednoed viscoss.ty, slowed
&rying, ‘and embrittled the film but di.d not impas.r adhesiono

D 'genic Aoid' _
Additlon of linaeea. 011 fatty aoids, to repz-esent

' 1nereaae of 5 and 10 in the acid number of the H.1¥1, did no‘c'

geem to affeot the lacquez- sxcept to raise the acid valum

: Extensﬁ.ve teats were rcm %o detem‘me what the erfact
of stearic soid wuld be from ahy possible hydrolysis of zine .

gtearate, If all the zingc stestate 4in 19380 hydrolyzed, there
would be 1,177% free gtearic acid-in the lacquer, More then
0.2% stecrie acid retarded drying and har&ening of the sealez’, o
The effect on adhegion was inconclusive, 'The main point learned
from these tests was that more than & small amount of steario
acid would markedly slow up the dry of the sealer. Any amount
legss than this would not notioea‘bly affsoi: the film pmparﬂes
of the system.._

. Stesric scld vas congidered of 1eae mportanoe when
an analys&s of heat sged 19380 showed the presence of only

minute amounts of stearic acid. Retarded &ry&ng was never "
:observed with sged sealers. o

’.l‘methanolamine

.)

‘A sample of 19385 Sealex", J-571052, several mamhs

.old produeed filmg that were soft and cheesy, imparting poor

adhosion to topcoats, Addlitiom of 1% tﬁethanolamlne made
the f!.lm alightly softer and 1mproved aﬁhesﬂ.on 'mry sls.ghtly.

Analgs& or 21 R
' 19380 type gealers wers m'epared ith e, 2.75% anﬂ‘v

4 505?’ 7ine stearate mill bage ¥B~167, - The katter ia the amount

whiah was present in the standaprd formula, The gealers '7ere
aged for t roe days at room tomperature, llo‘l? aml 140‘?
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Analysia of the aged eealers ‘showed that at room
‘cemperature 20% of the zine atearate digsolved in 19380 (5. °gﬁv
MB-167), 227 dlesolved at 110°F,, and BU% dissolved at 140
. The sealers contained very little free stearic acid since the

gombined free fatty acids wez'e gmerany of the order of O, 01%
~and not more than 0.03%,

A% 110"5' the viaoﬁsltﬂ,ﬂa of the thiree aealers dmppaa
7 %0 8" in No. 7 sup., At 140°F, the decreases in viscosity -
were 13%, 19% and 22", ineressing with the amount of mill base

- present, The highep temperatmx'e canged darkening of the sealers, :
yellom.ng of the films, and s.mpéizvment oz’ eanéﬁ.ng..

; With sealers aged at 110°F, %he film properties of

fhe 1nieh1ng systems were unimpaired., Vith the gealers agad

at 140°F, thepe was only slight degwadation in the case of the
olear but a proncunced impeairment w&.th the aealers oontains.ng
zing stearate, _

xe may ’be concluded that elevated temperatures caunses
a 1arge inerease in the zine stearate dissolved in 19380, Thisg
apparently correlates with a decréase in vipeosity, & darkening =
of color, and an Sifairment of film properties in the finlshing -
system, Solution 6f the zine gtearate does not x-esult in an
1nareesed free stearic acid conten’a..

_n_‘_Stearate Bolubility.

- &naﬁ.deration of the emalytical data suggested that
”éhe z.im:s s*!:aarf’é\ e might dissolve directly or possibly through
- #fb reaction, To determine if possible the’
mecheni ems “Wherds

7 “¥ine stearate dissolved in the sealer 'vehllcle, i
selectod combinations of the ingredients in 19380 were heat
aged thywee daye 8t 125°9F, and the remeining s.ngredients were .

subsoauaatly a‘lﬂeﬁ to comp&ete the fomulaa _

‘:‘.'f-’ e a0
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Gefxp‘lmaionss . c i

A, B gnd C darkened and viscosity decreased similarly.
%o standerd. These were the only Tormulas where nitrocellu-
lose was heated, and apparently this is a factor in these '
changes, However, film properties are not necessarily related
to viscosity or eolor ohanges, since D, E, F and I showed that
pooy film properties may result even though color and viscosity
remedin unchenged; A %o F and I were poor in £ilm properties
and in &1l these instences the solvents were heated; G and H,
were unimpaired in film propertles and in thess cases no sol-
vents were heated, In I, only the zing stearats and solwvent
were heat aged; and the resulting secler exhibited by far the
poorest f£ilm properties, This may have been dug to the more
soncentrated solvent effect, E and @ were repeated with check
results on £ilm properties but nct on viscosity, | L
- Thig vork indlceled thit zing gtearate dissolves in

and may possitly react with 19380 solvents. -

- With this evidence of the solubility of zine stearate
in 19380, solvents, furlher investigation wae condusted %o
defermine the effest of each of the lsoquer eolyvents and _
~ dilluents, Aliphatioc and aromatic hydrosarbone were found = = -

- %0 have the greatest solvensy while the lower alochols hed - -

- the lesast, gher alcohols, ‘esters and ketones were inter-

medlate in effeot but closer Yo the lower aloohols, .

48 a basis for formulating sealer solvents with
low solveney for zinc stearate, ooneiderable study was made -
~of the limited literature avallable on the subjest, No direct
© information on zine stearate was fownd, but dats on related
gbmgwnds such ag stearic acid and other sosps were combed for
deads, : IR ' ' o :

- The literature showed & desrsase in solubility fop
the longer chein compounds and 2 rise in solubllity with an
insrease in temperature., The metallic stearates vary in
solubllity, for example lithium stearate is reported more
soluble than megnesium. stearate., Hydrocarbons were scarcely
mentioned, but one reforefice showed stearic acid to be twioce -
as soluble in toluene #d¢ in ethyl acetate, Water in ethyl
&sleohol was ghown %o repress stearic scid solubility.  Butyl
.and isopropyl alcohols were given as better solvents for -
atearioc acid than ethyl aleohol, . ' L :

L ... Indications that methanol and nitromethane might

be poor solvents for zinc stesrate led to their evaluation

in 19380 sealer. They were found to be about.equal to ethyl

aloohol in fmproving stabllity. Being toxioc they vere of 1little

- Tarther interest, - An attempt was made to -determine. the. solublly’

- of zing stearate in common laoquer solvents snd dilu

and 50°C, . The Gata’ were not considered very sign:

- petroleum naphths (H-29) was shown %o be less.

- eothyl aloohol (8-1) and no lead toward improving 193
to reduce zinc stearate solubility was indleated, -
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-+ I% wvas oonsidered possible that triglyceride esters

- might react with elther dissolved or undissolved zine stearate.
in sealers, Investigation was made to determine whether &
Bealer free of triglycerdides would be more stable than 19380
containing nitrocellulose and blown castor oil. Sealers made
vith nitrocelluloge and dibutyl phthalate were evaluated, *
Btandard 19380 solvents and rnon-hydrocarbon solvents were in-
cluded in the study, : .

Thie investigation Gid not indicate any marked superiority
of dibutyl phthalate over blown castor oil in respect to sealer
stebllity, However with conventional solvents there was a little
evidenoe in favor of dibutyl phthalate. UVhere zinc stearate
solubility was repressed with hon-hydrooarbon solvents, there
wes no Aifference in f wvor of dibutyl phthalate, , -

", Zine Stesrate snd Mater

Ed

71 Zinc stearate, acetone, and water 132:2 were mixed end ST
- the.mixture was elr dried vith the anticipation that & maximum @ -
- amount of water would be retained with the scap. However, the -

o treated zine shearate was no less stables than the untreated

' zino stearate in 19380 stability tests,

. Two and Tour per cent of water were added %o zine
stearate mill bass MB.167, This resulted in bodying which
required a 50 .%o 75% addition of solvents $o reduse to normal
mill base consistenoy, Thege mill bases yielded very inferior
filn properties in 19380, although here the amount of water wes
only .1 and ,2% on the £ilm solids, MLll bases made with
anhydrous and 95% ethyl aloohol yielded stendard -quality sealers,
It wes coneldered of interest that the 957 ethyl sloohol added
3,8% water to the grind, but this 4id no% affect the sealer

film properties, - ‘ o , -

L Further work showed that 2% water added to an amhyu

drous ethyl aloohol mill bage grind would not adversely affect ,
adhesion and etability, while 5% added %o a batyl acetaks e
grind vould greatly body the mill base and seriougly impair = ™
~ the adhesion of the sesler even when fpresh, This deleterious = .
effeoct 19 pimilar to that of aging 19380 at ordinary or elevated .
temperatures., It suggests that hydrophilic salechol san repress D
the effeot of water on the zine stearate, whereas other relatively
. hydrophobic solvents do not. This suggested the followings - -

Z:zlné, gtearate * vater g zﬂ.nr_s hyd;m_:d;de -‘?A a}t.ea:ﬁs.rs"anid' :

Retention of water by aleohol would stsbilize the zine
stearate. ' B
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- Analysis of mill ‘base samples showed that addition
ot 2% water to MB.167 inoreased the dissolved solids from
6% %0 only 1.1% of the total solids, This corresponds %o an
inorease of ,OU% to ,077 of the sealer £ilm solids, Additional
tests indicated this figure to be under ,1%, Since the dig- .
solved matter wes so small and mostly stearlc ecid, it was .
not believed to account for the poor adhesion under discussion,

Study of all %he evidenoe aveilable indioates that
the effeot of water i1n bodying the mill bases, where subsequent
impairment of the sealer is involved, i= meinly a physical,

- suarface " enomena, The zing stearate does not eppear to react ,
- op @issolve in the mill bage, although this nay happen aub- .
aeqnently in the sealez‘.,

. Small amounts of water added %0 the compiete seeler
do not have the same deleterious effect as when added to MB-167,
This water is probably held by the lacquer solvents and thus
does not promotse solution of the zino stearate, The improvement
in stsbility obtained by the sibstit{iion of aleohol foy hydro-
carbens suggests some re:{.atlonshlp which bears some rurther
1nvestigation, ' o _ ,

Goat& L;f_ Zinu , Btearate _'

An mveaugatxon vas made of the possibilﬁ.ty of
aoats.ng zine stearate particles with an &naolub!.lizing substance
that would not impai.r sanding,

 Four HB»»‘.LG? grinds were prepared with addi.mons of8
(a) 1% of & 107 golution of polyvinyl alcohol ?0«05 in

g g 0.8% of 3-650 ureaformaldshyde
4,72 of a 10% solution of Vﬁ.nylim v in methyl
ethyl ketons,

{a) 4,7% of 2 10% solution of Vinylite WNH Sm methyl
ethyl ketone,

Sgalers made with these mill bases sanded compawably
to 19380, but no impmvement in atability on aging gould be
demonstrated,

Zine gtearate was mixed with 2 5, 10 25» 50, 100 .
end 200% of RC-B00 dissolved in acetone, Foar percent each of
eobalt nitrate and benzoin based on the RC-EO0 were added as
a oatalyst. These batohes were treated as follows., Excesa
solution was dreined off, and the mixture was baked overnight
-at 130F, %o polymerize the RC-800, The resulting oske was
garound in a ball mill with MB.167 typé solvents for soveral
urs Y0 a2 satisfaotory degree of dispersion. Experimental -
zealars were prepared with these respective mill basges and with _
MB.167 for comparison. The gealers were a:.l aged three da;va L

at room temperature and at 130°F
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The treatment of zino stearate with polymerized
RC-800 slightly impairs ite propertiss ss a sanding aid
due to the coarser Particle size produced, The treated
sanding aide showed Mo imprdvement in stability, although
one oy two sealers showefd impreved adhess.on attz‘ibuta'ble

- to the larger partio e slzge;

. Attempts vere made %o ocoat zine stear-ate partialas
with polymerized uveaformsldehyde to improve stablllty
geslers, Zing stearate was mixed with 20, 50 and 10 /o of
BC=-721 and 107 of C-17l catalyst based on the RO-721. These.
batohes were %reated in a manner analogous to RC-8CO dae-
ori'beﬁ above and the results vere very similap, _

The coating experiments may have been nega,tlve

.. for the following reasonss

1 Polmwrﬁ.zation mey not have been aomplete. L
2, The polymers may not have anveloped the zine '
. stearate particles, - '
Z,. The coatings may have been sbraded off in grinding. :
b, The coated particles may have been ‘reduced in gize

on grinding,
5. The coating may have dissolved 1n the aolvents» SRS

Any passible Tusther work should Em prefacea by
a careful study of the mupfzoe rdsorption chavrctorigties
of zinc stearate, Zinc ghtearate might be stabllized by tne .
chemical or physical btonding to some additive, However thw
,may be e.ccompanied by impeired sandﬂ.ng propertieso L

Alcohol Sealexva

Replacement of ‘the hydmoarbons s.n 19380 b‘y ethyl
aleohol resualted in improved package stability, The solvents
were formulated to ineresse the alcohiol content to a maximum
and minimize 1ax~ger golvent molecules by use of only enough
ethyl acetate (H-136) to dissolve the nitrocellulose, A
further reduction in active solvents was attempted through
the use of alcohol soluble nitrocellulose (SSPX), Ihis was
unsatiefactory becouse of excessive blughing due to the greater .
wa:er content in the 88FX and to its greatez' senaitivity ‘co
waLey,

~ The ethyl acetate, ethyl aloohol (&»136/3—-1)
formulations while offering improved stability had the related
bad features of poor sanding (mugh fllm) and blushing, due *
to raps.d evpporatﬂ.on rates, , _
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s '.l‘he effeot on stebility of hﬁ.gher boiling aloohols,
eetera, and ketones was determined, Those found nearly as good
as ethyl aleohol and ethyl acetate were butyl aloohol (H.1l2},
methyl igzobutyl carbinol (B-U8), butyl acetote (H-6), amyl
Iaﬁ.c:;szt;a‘t:e( !E-»S()) methyl ethyl ketone (He-js),, and me thyl isobutyl
etone

: It was foumd that exoessive temporary blnshing
oould not be eliminated in & high aloohol content sealer, but
‘that the resistance to permanent blughing may be ma.mtained by
larps proportions of bhigh bolling solvents or the use of a
re’cardex!, (a low pmpormon of & very high boiler), Formulss
2266=28UeX-and 2065-25U-H are éxemples of sealers with excees!.ve
temporary biueh but permanent blush equal. to 19380, |

‘ge66epsEX . 26&@514..3

PR a7 Epms wq
ma 8.0 e .0
H- -3 o'ﬁ v . lg‘ ' .. 22
AHJ&S‘ ' 690 : . 3‘79
H=1 ! ' 30a8 o .
Hs120 75,9 _ »EL,J.ao
R T

- 60,08 S

- 22652548 was set up as formala J-»19000-X~.
10533 and recommended for field testing in Parlin Lsboratory
Release Letter No, 421, This gealer is congidered to offer
about a 607 improvement in atebility over 19380, It also '
réduces the appearance of geay pores thwough a leaching effeot
%xgaﬁygsggyge stains, 'J.'he scat per gallon is alightly h&ghar -

5. Zuo Paok

e _sevalem

The stability of 19380 may be m;o:-aved about
50% by paekagﬁ.ng the hydrogarbon dlluent separately, %o be
added to the sealer at the time of aipfl&cation. This type is
recommended under the ocodes J'w19000—— 10532 and J-3800-X-10535 -
- in Parlin Lebovatory Release Letter 421, No diﬁ'emnces S.n
ingredient eost compared to 19380 are mvolveﬁ,, o

The :.nstamnty of 19380 mey be completel;r
‘sliminated by packaging the zine stearate mill base separtely,
to be added %o the olear gesler at timoyf appncatk Thi
sealer is recommended as J=-19000-%-10531 and J.MB- 1053’4- in .
Parla.n Laborat:oz'zv Release Letter !ik:, i 21. o
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6, zmo Stearate as an Externsl San_j_gg Asa

Study - ot the backgmunﬁ. of da'i;a developed in thig
project led to the theory that the main purpose of a sanding 2id
is to act as a lubricant and prevent elogging of the sandpsper
by abradsd particles of the sealer, This suggested the use of
zine stearate as a dry lubricant, pvez‘ez‘ably applied. ag a spray
coating of M&lG‘] ecn the sandpapey, _

. It was shown that a characterﬁ.gtlo ourve exiz'ca
- fop oertain sealer films when sanding rate is plotted against-
zine astearate coating weight on the gandpaper. A conventionsl
- lacquer gealer without sanding aid sands with difﬂoult:y, oansing .
rolling end clo%glng of ordinary untreated sandpsper, ' Vith, for
exsmple, 19380 Clear, the rate of sbresicn can be greatly in-
sreased with a very light acating of zinc stearaté on the sand«» '
paper, Further 1mpmvement in sanding quality, including rate .
of abrasion, oan be effected by adjusting the sbearate coating’
to an optimum weight per unit area of sandpaper, , Zind stearate ‘
in excees ‘of the optimum range promotes easier aands.ng 'but ra~ _
duces the rate of ebrasion (See Gx‘aph .. _ : o

It appears that aa ‘the abrasi.ve bécamea ooax-ser, :
the curve 1s d&spiaced and becomes flatter, reflesting the -
greater ocutting power of ‘the coarser abrasive ond the dimlm.sheﬁ
effeot or excws zinc swarate on rate of a'braeion. 3

. : An automotﬁ.ve primewaurfaaer isg a,n example of

& ps.gmonted finish formulated for esse of sanding, Zinec stearate
eocated on sandpaper mekes no improvement in abrasion wrate ss.nce
the finish Goes not roll op olog in samding. However, o tes¥

on a red "Duco” showed that s pigmented lacguer with poor eande
ing oharacteristics exhibits the same relation of gandsbility

%o zine stearate coated sandpaper as the 19380 Clear, It was
also establighed that abrasives of silicon carbide, aluminum

oxide, and flint yield to similay improvement in sanding efrﬂ.ciency
by coating with zs.m stearate,

. In %he csomparison of uncoated aandpaper on 19380
and coated sandpaper on 19380 Cleer,-the latter method offers
nuch greater ease of sgnding with a oormspondm% desreage in
abrasgion rate of 30-50%, The total work expended 1s estimated
%o be the same by. eithex' method, With very short drying oycles ‘
of léss then thirty minutes, the coated sandpeper shows less
clogging and-a more favnra.ble sate of a‘braaian than unccated
sanapaper on a'tandard 19380, ,

» The following salts of eteario aoid were teste&
as sanding aid coats.ngs on sandpapers aluminum, barium, caloium,
~ lesd, magnesium, strontium, and zine, Two grades of polythens;
" methylens distearamide, and methylol stearamide were also teatedo_
A11 of these eompounde imparted improved sanding guality, but
none excelled zinc astearate, Btearamide and paral rs.n mpartea
easg or eanding bnt mzh exceesive olcgging, _ o
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S

- Bome work was done investigating the coating of
gbresiveg by chemical resotion, .2 coating might A1ther
polymerize on or react with an abrasive to form & chemical
bond.  Such materials as dimetiyl dichlorosilane, octadecy-
t®ohlorosilane, {silioocnes), and butyl titanate offered
1ittle or no improvement in sanding quality., ' .. .

, : The great advantage of the new teochnique of coating
abrasives is of coursé that 1%t provides excellent ganding -
while keeping the sanding aid out of the finish. No degradas
tion of the finish by the presence of & sanding eid ¢en oecur
The sealer stebllity problem is also completely eliminated, ,
This innovation should be thoroughly investigated for possible
exploitation in industry. = . D A R

JFTAMON ©
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 APPRODIX

‘Bealer 19360 (10-11-16) Ut/gat 7.60 1be, ® 25°C,

Vige: 55-65% 7 cup © 25°3

" First Portlon .
iy 2; 975

rx.f '06(17" in |
eTI00 T 5 98

Fipst Portion

PRoozl b an 105
PX~T400 ;5013 ’
et 13 |
§econd"'1‘or o=~ ‘3’ -

3050 | |

aL K

- MB.] S 11:,‘0
’ - Y05.6%

Color - ngh
Reducnon - Nane

Bolags '

X 8
E-aha( sollﬁ) .8, B
G601 o 1

: ,.'m/galx 7.67 1ba., ® 25"0 S
- Viget 85-105" 10 oup @ 2503.

Color - Medium
_ Redao‘cian - 30%

_scguag o

Gm60$ - 10

SR &

o '3.,-!3:-‘? '  |
el 103

10.0

1092 -

1.6
3‘0 2
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" .;31@
A Zﬂ.nc sm rate M1l BaseMBa16' (10»27«1;7) :
| 2: ,?Z - j’% mm - We/gels 7.49 1be, @ 2590,
L g %}. - “ _ * _ -?-g&g»- o mlidg o
B o5 | 6601 | 23.6%

Mill Qgﬁn& Data

| %’i 183. P'Lt: ) 55 1b
o gali &y, ° So
Ratiot 0,

Cycle: m 2 m»sn and pan
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J-19000-%-1053)  "DUCOY STALER

Firath Portion

L7 5.3%
oWl 973
PX.7600)20% - 12,4

PX$7610)5015 '5 :
53

8eeond Poz»tion

: 9,1
HA-126 7.2
Hel2 10,4
H"“ggn’ ’ ag
Fa47 22,7
He29 - 13,3
Hed 10,6
gﬁggl | g"’g

“chs"c».““afo 0%

ICC Glaqse Liouid :
' Flash Point: 20-80°F,

Alephol Usage Code No.O01l

PATENT 1:ARKING: NONE

MB-167 T 300,09

ICC Class:z liguid
Flash Point« 20-80°F,

PA’?".E?T FARKING: NONE

.,,32.,{-

‘Wt/gali 7.47 1bs, @ 25°C,

Vinos 60-70" 7 cup 25°C,
Filts F & N
Coloms Light :

Reductions 51 to % of J»MB-.X»].OEBﬁ

by wolume,
» -‘__I‘ypez» 19320 .'
Solide _, Ratio
Px . ‘ .120 l"% 1000
g‘éﬁao - 60 2 500 -
111 R VY 31,0
Theo: 19.8%2

Mnals  19.5%

For infomation re Periin
Lab R&lease Le’c’cer Nou lL21 K

CNY N BN I

SEALVR BANDING AID

We/gals 7.49 1vs, @ 25,

For information rs Pariin Leb,
‘Relesse Letter No. 42l
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J=19000-X-~10532 THUC0Y SRALTR

Fimat Dot | .. ’H’;/galu 7.81 1bs, © 25°C,
#%igz_ngggagg 6.9% Vige? 60»70“ 10. eup 25°G
. HB.G 10.0 Filt: 10C mesh wire
PX-T600) 21 ¥ 16,2 Color: Light
e %251035015 6.9  Reductions Y% of J.3800-%-10575
Second Portion . . by volume
HEET 11.9 Tyre: 19780
Hﬁ%‘l?é ) o"x‘ . L .
H.12 13.5 3olmq | " Ratio
H.2oL 1.1 . 16,24 10,0
H-1 6.9 Hmm; 8.1 5.0
H.120 8,1 CHE-111 - 1.5 .9
HE-111 1.5 G601 1.8 1.1
MB-167 .6 S Theos ~ 27,65
3 io’o!:,o‘% . - Anel: 27.2% _
166 Classt Mould . - Foy Information re Parlin Lab,
Flash Pointi 20-80°F, .- Relgase Letter No. 42%
Alechol Usege Code No,011 | " |
PATFNT MARKING: NOME .
| | Y a.ﬂ.%-#?» W ono.
J=19000-%-10535 " THINNER
Hl7 0 6L.8%8 Ut/gsls 6,70 1bs, © 25%,

He29 g2
- 100,0%
| For information re Parlin Lsb,

ICC Clags: Liguid S Release Letter No, 423
Flagh Poings 2 méo . : . '

PATENT ?«‘[ﬁm{lﬂﬁz .I’uOY*?
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J-39000-%10533

Firay P@rti&n

3541 1.2
xxn7600393“ 11,7
Pxn7610 BOLS g o
Sgcnnd Bort;on

B At 16.4
i 79 3,0
Hald” 8.8
Hol20 5.9
B s
MB.167 . 5.5

160.0%

00 Gipssm L&auid
Flash Point: 20.80%,

| Aloohol Usage Gode No,0k1

JETMON |

P
ODUCOY STALRW .
We/gaiz 7,32 1bs. e egﬂe

- Vises 65-75" 7 eup 25°C
'Elﬁfz‘uantrifuge

Golors Light

Reﬂmation, man@

Boliids

, k4
" H=120
G603,

‘ﬁﬂal”

Theos

- 19.7%

Pop lnfarmation re Pariin habor %ary
ﬁ@léase Lette& Noo , .

11L.7% 10,07
. lnl c 09
el 1.1
"“’““’:20;,4433% |

help
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=35 "
Rzrs-: Material Godes '

: i'le- 23A Speeially Denatured Aloohol .
H»l-ud 2-BDA/T% water, ethyl alcohol of dehydramon
EB-6  Butyl Aoetate (90%) |
B-l2 | Butyl aloohol . R
. 3_29 | Petroleun naphtha (88 °-11¥2”0 ancl A, 1’. = 55 "3)
B35 Methyl ethyl ketone '
_iBbEQ'u ' NMothyl Lsobutyl ketone
B-47 . Toluene -
‘&69 - f“f‘ﬂnhydmus isopropyl alcohnl
?§p75;&* ‘teopropyl aloohol (952) -
Sk Dibgtyl phthelste
E—iaO"‘. _ ?alé Bfoim Qastor 011
 E-125  Butyl Stearate |
E-;].}"ﬁ | Ethyl Aeetate ,
i Enz.lz-l Blown :mmeea 1asque:~ 03l -
E-202 - Hydrocasbon (130-190°C, end AP, 2*0)
| He224 ‘Batyl Gellosolve '

G-601  Zino Stearate
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'PARLIN LABORATORY REPORT NO, 990
PROJECT NO, J-2023%
SUBJECT: EVALUATION OF BCM (RC-800) AS A FINISH INGRTDIENT

* .

I. Introduction

This report covers the work done intermittently from
June 8, 1948 to date on the subject project, Previcus work had
indicated that furniture. finishes with very attractive properties
can be formulated with RC-800, modified with nitrocellulose
and an alkyd resin, Based on the results of previous work three
compogitions at threes levels of RC-800 appeared worthy of fur-
ther study; viz,, ratlos of RC-800/nitrocellulose/alkyd resin of
56/35/10, 45/U5/10 end 35/55/10, £ = - - -

II, Objectives

Three main objectives have guided the direction of
the work as ocovered in %this report, They ares

1. To eritically study the three compositions meén-
tloned above, with a view to ultinately offering for field
test, e furniture topocat finish based on the preferred patio
of these ingredients over a sultsble undercoat system, This
involved a gtudy of not only the physical and chemical properties
of the RC-800 containing topeoats but also of each component
4n the finishing system, from the wood up, through stezip, wash
coat, filler, sealer, shading lacouer and/or glaze to the top-
cbaty establishment of methods of applicstion, processing, 4ry-
ing times and baking temperatures, as well as, catalyst/inhibitor
ratlios to give the maximum shelffi&fe songlstent with the lovest
possible conversion temperature,

2, To evsluate modifiers for RC=£00, othsr than those
mentioned above, with a view %o obtaining & more floexible and
poesibly a more thermoplastio film, at a lower cost, This in-
velved a study of otheyr film formers in place of nitrocellulose
and algo of plastiocizers other than alkyd resin. Oonsidersble
attention was given to the possibility of achieving intemsl
rlasticlization by copolymerizing Fin situ? of RO=-800 with a
mono-funosional linesr type monomer, such as the monomeric
al%yizegtere of acrylic and methaceylic 2cids and other similar
materials, . .

3. To evalugte other thermosetting materléls and
any commereial finishes as they appeared on the market from
time to time, which might be competitive with RC-E00,

III. Summary snd Conolusions

The results of our evaluation of RC-800/nitrocellu.
lose/alkyd resin compositions may be summarized as followsi
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At the 55% RC-800 leveél, maximum quality (i.e, hardness,
heat and solvent resistance, toughness, eto,) isg obtained, where-
.as at the 35% lével, the reverse is true, On the other hand,
RC=-800 1s an expensive ln%r,edient and the more there ia present,
the higher the cost will be of eny given csomposition, Consequent-
1y, a formule contelning U5% RC-800 gn the solids was selected
- fpr field testing, as representing a good compromise betyeen ocoat
~aad quallty. : ; . ‘ : -

e In e gmaldl goele field teast at the Bassaett Superilor
and’ Lane Companies, 14 was demonstrated that the application
properties of the U5/45/10 = RO-800/NO/RL-255 formuls are satle-
Tactofy for conveyorized fumniture finishing, As antiocipated,.
the men hours reculred for processing were fyom one and one-half
to th—ee times greater than that required for furniture "Daco" |
oy "DULUX®, A ‘

.- .-+ Degides high ingredient and proceseing costs, RC=800
formulas ape accompanied by Bertain technical difficulties,
Hoverep, before meking 2dditionel expenditures to resolve the
latter, 1t seems deslrable’to determine whether the furniturs
industry is sufficiently interested in RC-~800 finighes to pay
the extra money for the superior ghality obtainsble, -

Relative to the other objectives, no plastiocizer
superior to the alkyd .resin carrently used was uncovered, Efforts
%o plastiocize RO-800 internally were unsuccegsful, Copolymeriz-
ation with low molecular weight polyesters such as ethylene and
‘%prlene glyool maleate/adipates, resulted in incompatibility,
'he replacement of nitrooellulose with thickening agents (e.g.
nethyl methagrylate, ethyl cellulose, and polyvinyl butyral,
reapectively), which are soluble in cheaper solvents than esters
and ketones, has not proven feasible to date because of compatie
bility limitationa and the higher conversion temperature (180,

" versus 130%) required,

_ Two materials which have appeared on the market,
“Phenoplast" and Bakelite's XV-17911, are not likely to offer .
any serious immediate competition to RC-800 because of appllo-
ation difficultlies and cther limltations, ‘ - -

IV - Action Teken

Parlin Laboratory Release Letter No, 439 recommends
a field testing program simed specifically at determining whether
the furniture industry ies sufficiently interested in the ime
proved quality obtainable with the RC-800 finish to aocecept the
ingreased costas., Buch a program has been aryanged by Industrial
Sales and 19 in the proscess of being corried out,

vm";—-—--—--— Pa‘.ft:e;nt:a -
~Patent 2,498,091 {gened on February 21, 1950, in the
name of W,K., Moffett and assigned to duPont,. covers the formula

it ia proposed to field test, ae per Parlin Laboratory Release
Letter No, 439, ' _‘
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VI, Esperimental

The expertmental work unaertéken %o reach the three
objectives listed in the introduction of this report, may be

divided into the following two main sections for the purpose

of this report:. , ' | ‘

-(A; a study of the properties of the topcoat

(b) a study of the individusl components of the:
'undemoat systen,

A. A Study of the Topcoats

: In the study of the pmpért&es of the toposats select-
ad from the results of previous work, the following built-up -
systen ves employeds:

:8%ein: Luxol
1366

: eir dried 30 minutes
YWagh Coat:

v » gdy dried 30 minutes
‘Fillers : 27.»'2017 « aiy dried 4 hours
Sealers 136 , -~ air dried 1 hour
Topooats Ay dried 1/2 hour, baked 2 hrs, @ 130°F,

Application of the three initially selected basic
topooats over this undercoat system indicated the followings

(1) A12 éhov}ed varying degress of pinholing, depend-
ing upon the porosity of the piece of wood over
whiolh they were applied.

(2) The 35/55/10 ana 45/U45/10 formulations showed
fairly good levelling and freedom from surface

~ _ defects (other than ninholing), This was parti-
-oularly true of the 35/55/10 composition.

{3) The 55/35/10 composition showed poor levelling
A_ and varying amounts of ridging and cratering.

_ ~ Praliminery experiments showed the pinholing to be
due to the porosity of the wood, A discussion:of the experi-
mental work to occgrect this defeot; will b¢ found later on in
thie report under the ftoplc of undercoat system. -

(1) Application

‘. Early experiments to produce & flat RC-800 topooat
had indjocated that Santocel ¥O had a beheficial effesct on
the levelling of the RC-800 topcoat, Experiments were under— .
taken to follow up this lead and to overcome the surface dee
fects ogourring vith the 55/35/10 formula. It wes found that
the incorporation of Bantocel "GP up to 107 on the solids
completely sliminated The ridging and oratering of this com-.
position, and also tended to reduce the pinholing. It was
aleB found that thieg was true regardless of whether the Santooel
"GM wag ground 15 hours in a laboretory crock or 144 hours, The
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only errccy or tRe ionger grinding oycle was %o incre~se the
géggsué§eferences‘Notebook Pages 2201-140, 153, 166, 173, 181:

_ Other pigments and materials examined for this purpose .
were as followss

(a) Aluminum Stearaze (G-217): This soap also eliminated ridg-
ing eand cratering but not sppear to have any effect on the
degree of pinholing and 4id not yield as trensparent a film as
Bantooel "C" (Reference: Notebook prge 2201-157).

(b) Linde's Coated Silica #%0: This pigment also tended to
eliminate eratering and ridging but 4id not seem to have gny
effect on pinholing. The films rlso were somewhat gritty.
It is believed that this could be overcome by betser dispers
sion (Res Notebook Page 2201-161). ’

(o) Blane Fixe (¥W-30)% Wo apparent effect on blistering, ridge
1n§ or cratering was noted at the same pigment level as Santocel
"C" but if the amount was incressed to three times that of
Szntocel “C¥ on a volume basis, it too eliminated these surface
defects (Ret Notebook pages 226l~l660 172). - '

{a) Bilex Sillea (¥-31): Did not eliminate ridging and craten-
ing vhen used on an equal weight basis with Sentocel "C" (Res
Notebook Prge 2201-166).

(e) Tomms' Gold Bond Silice: Did not eliminate surface defects
- when used on an egnéf weight bagsis with Santocel "G¥ (Re: Note-
book Pege 2201166}, |

* (£)_RBH Disperslons’ RV-62: Reduced pinholing and eliminated
moat surface defects on an equal weight basls with Santocel "C*
but 414 not yleld as good clarity (Re: Notebook Page 2201-183),

- {g) Iron Hydroxide; Did not eliminate surfece defects when used
ggsﬁn'equ . welght beasis as Santocel "CY (Re: Notebook page 220%-

°

' (h}fdhrbmium.ﬁetrah droxidet Did not eliminate surface defects
when Gsed on.ém equal Weig asis as Santocel "G¥ (He: Notebook
Page 2°P01-194), " .

From %hese results, it eppeared that Santocel "GP was
effective elther because of its high bulking value snd large
surface area wiih adsorbed air or that it adsorbed something
from the film whioh causzes the ridging and oratering.,

erdipments were therefore conducted in which Santoeel

*C", Blanc Fixe, Nuohar, a low absorbent silica GR8-Mi0-52,
mloronized asbestine, Silex silica and Temma' silica, were added
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to the composition in axeess,'fhoroughl& mixed and then
filtered out, The filtered compositions showed no improvement
in ridging, oratering, ete, This indicated that the effect
of Santocel "C! 4is probably that of a bulking velue due %o

its large surface aresa, .

. Other matericsls examined as possible aids in eliminate
ing supface defects which would s%ill permit the formmlation .
of a clear were: (1) calcium ooteate and (2) C.E. Silicone
81069, OCelcium Octoate inhibited the conversion while the
G.E. S81licone 81069 had no benefisisl effect on ridging and
cratering. (Re! Notebook Peges 2261-92, 2278-4, 2261-84, 2278-
62 and 2303%-50, 54). .

One additionsal experiment was condusted using an RC-
800 syrup (Re: Notebook Poge 22”5»126) prepared at the writer's
roaguest by My, Claus Victorius in place of RC-B800 monomer. '
. While oratering and ridging of a 65/25/10 composition were not *
gliminated entirely they were deoreassed noticesbly (Re: Note
Yook Page 2261-92), : . S

Therefore, for the present, it was deoided to oon-
fine future work to & olear at the U5/U5/10 ratio and a Tlat
conteining 10% Santocel “C" on the eolids st a 55/40/5 ratio.

(2) Plesticizetion

: Both of these formulationg show good resistance to
cold checking, Fowever, they were folt to De more brittle than
is desirable end attempts were made to improve their flexibililty

by the use of (1) externsl plastioizers, and (2) internal
plagticization through copolymerization., It was felt that the
letter might slsc increanse the therimoplastioity of the film e

and therefore reduce the labopr needed in processing.

‘ Earlier work in which a large number of plasticlzers ..
vere evealuatédind indicsated that RL.255, a castor oil modified
alkyd reein, was the most satisfectory plasticizer for RC-£00/
nitrocelluloge, Most of ocur efforts were therefore confined to
attempts at internal plasticization. ‘

The following materisls were examined:

(a) Butyl Cellosolve Methacrylate Monomer (BCMa)

- (1) Castinge made in an attempt to copolymerize RO-800
with BCMa showed only a slipht flexiBilizing action
below 25% BCMa - above this percentage, cheesiness,
rather than toughening, was apparent. The Joint
polymerization rate of BCMa/RC-%00 decreased as the
emount of RC-800 decreased, . )

ey s
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(2) In films, ofly a slight plasticizing action could
be noted, belng more apperent with ethyl cellulose
as the bodying sgent then with nitrocellulose, (Res
Notebook Pages 2201-10L4, 196, 198, 200, 212, 2263
22 61"2% F) 33‘%.9 ' .

" (b) Normel Butyl Methscrylate Monomer (n-BMa)s

{1) Castings made in an attempt to copolymerize n-BMa

. with RC-800 showed only a slight flexibilization,
T lesa than vith BCMa and again cheesiness rather than
. toughness developed 2s the amount of n-BMa monomer
. was increased, 7Yhe Jjoint polymerization rate of niw
- BMa and RC~800 also decreased as the amount of n-Bia
increased, ! o

(2) Films showsd only a elight plasticization {Res
Notebook Pages 2201-208, 22l; 2261-38). ‘

{e) ngzﬁlfﬁethacrxlatg Monomer (LMa)

(1) Castings made in an attempt “0 copolymerize LMa
with RC-800 rhowed only a silght flexibilizing sction,
less than with BCMa and again chessiness rather than
toughness developed when the LMa ratio was increased,
Agein the Joint volymerization rate of LMa and RC=800
was decreased as the ratio of LMa inoreased.

(2)  Filme showed only a slight plastiolzation (Res
Notebook Pages 2201-203, 222), '

 {a) 2-Ethyl Hexyl Aorylete (2FHA)

CGestings made in an attempt to copolymerize 2-EHA
with RC~800 showed only & slight flexibilization,
developing cheesiness rather than toughness as the
amount of 2-EHA to RC-800 was inoreased {Re: Notebook
Peges 2201-260),

(o) Allyloxy Fthyl Aorylate (7090-164) (AOEA)

{i)ljdzg thin £ilms with RC-800 i% was too volatlile at

(2) By 1tself, when catalyzed with oobalt nitrate
hexahydrate and benzoyl peroxide, in a test tube
1t would not convert in 65 hours at 60°C. (Fes
Notebook Page 2201~-244), o
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(1) 1,1 aimllyloxy-2.butene (1,1 DaB)

{g)

(h)

(1)

(3)

(k)

(1)

(1) Did not polymerize "en masse® when catalyzed
with cobalt nitrate hexahydrate and benzoyl
peroxide in 60 hours at 40°C. Incompstible
with RC-800 at ratios higher than 50%, 1,4 DAB,
At this ratio it did not appear to speed up the
Joint polymerization trdth RC-800,

(2)  In thin films %t volatilizes from the film at
130°F, (Re$ Notebook Pages 2201-116, 286, 250),

Diallyl phthalete and Diallyl Glycolate (DAP & DAG)

* Did not appear %o convert in RG-800 system a%
130, Acted more like a non-drying oil alkyd
(Re: Notebook Peges 2201~1lg, 21lt, 215),

| éo[hp_A1111VA¢gglate/ngggne'(PRGR»?ITG)

- Incompatible with Rcméoop Converted with cobalt
- catelyst in 2 hours at 130°F, to a non-tacky, soft
film (Res Notebook Prges 2201.238, 2u8).
0/50 Allyloxy Ethyl Acrylate/Styrene (PRCP-~7168

Incompatible with RC-800 yielding & hard brittle
film of low strength (Rei Notebook Page 2201-191).

PROP-81522 (a straioht glycerol allyl ether phthalate resin)

(1) Uhen used as a plesticizer in the RC-£00 system,
‘tende& to smbxittle the film.
(2) By iteelf with cobalt catalyst, 1t converted in

‘16 hours @ 150°F, %o a fairly tough film, (Re: Note-
- hook papes 2201-118, and 2261-68),

dehydrated castor 01l alkyd)

PROP=-92135 (2 glycerol allyl ether phthalate madzfied:

(1) - When7uéed as a plasticizer 1ﬁ-thé.BG~$GO systen
it tended to embrittle the film, :
(2) = By 1tself with oobalt catalyst 1%t converted in

16 hours @ 150°F, . to a somevhat soft but fairly
tough £iim. (Re: Notebook pages 2201-118 and_226;»683g

Propylene Glyeol Maleate/Adivate (PMA)

{1)  Incompatible with RG-500 when polymerized "en
nmasse’ at vatios of 25/75 to 75/25, Addition of
monomeric styrene to RO-B800/PHA produced a compatible

. poiymer but did not speed up conversion, Csstings
were exceplionally hard and flexible but tended to
enbrittlie on aging indicating 2 loes of unreacted
styrene monomer, |
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(2) Thin filmsg of RC-800/PiA/styrene in which nitro-
cellulose was uged as the bodying sgent showed ex-
cessive craterving and crawling (Res Notebook Pages
2201-25Y4, 258, 268; 2261-42).

(m) Polyethylene Glycol Maléste 'Adipate (PCMA)
Incompatible with RC~800. When catalyzed with
cobalt nitrate end benzoyl peroxide, converted to

a cheesy film in 2 hours @ 130°%, which corawled
, and cratered on both glass and wooad,
(n) Dioctyl Phthalate (DOP)
. Thig plasticlzer was trled as a replacement for
BL.255 but when fresghly prepared, the highest ratio
of DOP that gould be used without spewing out was
\ RC-800/PX/DOP = 55/40/6, On agihg several months,
. even this composition showed some spewing (Res
- Notebaol Page 2201-162), <

(3) Processing '
SN - Ap can be seen from the attached properties charst
{seo pége 2/) the RC-800 formulations are much more difficult %o
-provess; than either "Duco® or YDULUX", This was found to bé true
in the laboratory and wes substantlated in a small-gcale field
test oonducted at the Bassett Superior and the Lene Companies,
The following studiés were made $0 reduce the work regidred in
processing, -

(2) Hethods
1, D% Sanding - No improvement (Re: Notebook Page
- 227852}, ’ )

s
v

2, Cemphor in Qotyl Alsohol aLbcam' - No improve-
ment (Ha? Notel p iy

ook Page .
(G.E, 81063) in Film - No improvement
. THes 1 k Page 22]8=60, , '

{(b) Two-Stage Conversion

Experiments had indicated that the labor of pros-
ceseing the RC-E00 finishes can be matericlly reduced, appro&che
;1n§ that of "Duco®, 4f the finigh 1s partially converted %o an

A* stage, processed, end then the sonversion completed to the
"B gtege, Conversion to the "A® stsge was accomplished by
o_vems.%ht drying at 7O°F, or a short force dry such as, one houg
at 110°F, Howvever, unless a thermosetting sealer was used,
objectionable. shrinkage ooccurred: (Res Notebook Pages 2261,90;
2278.12, 76, 80, 88 and 90), : .

3o
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(%) Shrtnkege

Ag stated above, when the %opcost balke was split o
allow easier procgessing, objectionable shrinkage occurred when
the £ilm was completely converted to the final or "BY gtage.
The folloving factors were investigated in an effort to control
shrinkaces ‘ '» . ‘ :

{a) RC-800 Syrup in place of Monomer - Some improvement
in shrinkage (Ne: Notebook Page 2278-lL).

(b) Measure of volume change of film at various stages of
conversion - Some Georease 1N voiume, O. 7%, 0GGGrred
betvéen alr-drying overnight and 2 hours @ 180°F,
This was not a large enough change %o explain the de-
gree of shrinkege being encountered, Indications
were that most of the shrinkage wes due to the undere
coat system (Re: Notebook Page 2278-6l).

{c) Effest of Filler

1. Length of Filler Dpy - No effect on shrinksge,
(Re: Notebook Pege 2278-65),

2. Flagh Dry vs, 27-5000 line Filler ~ No effect =
(Re: Notebook Page 2278-70) .

3. Double Filling - No effect (Res Notebook Page
2278-70). - - ' ’ :

»

B, U,F. Modified 27-5000 line Filler ~ No effwrot
\ (Re: Notebook page 2278-72, TH4).,

(a) Bffect of _. seéle‘i-

I 1%66 vs, nylon sealer - Nylon gealer was poorer,
.. (Res Notebook page 2278-82), o

2. RMOO/PVB Sealer - recuired s high beiks_.ng ‘Bempaia-_-,
ature or overnight at 120°, but essentially
.. elinindted shrinkage {(Re: Notebook Page 2278-84).,

3, RC=-80C/VHCH Secler - Reguiied a high baking temper-
©. ature or overnight at 1209, but minimized shrink-
&ge, Res Notebook Pape 2278-96), = ..~ |

b, 'Inereass.ng dzy of 1366 and/or nylon séaler ~ No
improvement (Re: Notebook Page No, 2278-98),

5. RC-800/VICC Sealer - Required 2 high baking temper-
ature or overnight at. 150°F, but practically
eliminated shrinkage (Re: Notebook Page 2278-102).
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6., Nylon Sesler plus catalyst o srosslink - No improve-
ment when nylon plus clitric or maleic acid 8s catalysts
ggu?roaslink nylen, vere used (Re: Notebook page 2278~

7. Topooat as Sealer - Eliminated shrinkaie essentlally
‘ oné hundred percent (Re: Notebook page 2278-106).

The above results indicated that in opder to reduce shrink-
age, which occura when RC-B00 finishes are proceassed to an PAW
stage and subgequchtly soaverted to a "B¥ giage, 1t 3s necessary
to use a themrmosetting sezler or one unaffegted by the solvents of
the topcoat, The: extrz cost of baking the Thermosetiting sealer,
however, tends to neutralize any savings gained in reducing the
labor needed forwocseseing by splitting the bake,

{5) Adnegion

On oocasions poor adhe+on of the RO-E00 topooat to the
1366 Bealer was encountered. It wes investigated as follows:

(a) Effeot of Dry of 1366 -~ Nane (Re: Notebook page 2278-165)

{v) Effect of Film Thickness of 1366 - Adheslon inoreased
gl%gh%%g)with ingresged build (Re: Notebook Page
2578 ) . : .

- {e) Effegt of Moisture Condensed on Sealer (1366)'5urfaca;a
‘None (Re: Notebook Page 2278-168) ¢

(d) Effect of Poor Drying Conditions During Entire Finish-
ing Schedele - Promotes poor adhesion (Res Notebook
Page 2278-176), :

(o) Effent of Heavy Coats of Btain - Promotes g:or adhesion,
particularly if not thoroughly dried (Bs: Notebook
Page 2278"’178)0 . . '

(6) Stability

Initlal tests indicated that the shelf 1life of the
45/45/10 formula without catalyst, at room tempersture, in partislly
full glass contalners is approximateély one month aﬁg in partislly
full %in containers 1t is gpproximately 3 weeks. (He: Notebook
Page 2261-88). The 55/40/5 formula containing 10% Santocel C on
the solids, compared to the 45/45/10 composition in pariially full
phenclic~lined containers, had a shelf 1life at room temperature,
of 12+ months versus gix weeks, .

A further study of containers (Re: Notebook Prge 2261-94)

with storage at 105-110°F, indicated the following for the 45/45/10
composition, ‘
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- Flass 7 days :

Iron 40 hours Res Notebook Page
Tin 4 days 22788

Glass 1 days

Alvminom & days Res Notebook Page
Stadnless Steel deys 2278-39
Galvanized Iron 4 days

Tin ' I daye

This indiocated that the begt commercisl container is
elther tin for small quantlties oy phenolic-lined, for larger
quantities.

A, study was then made of other methods of gglitxing
,thg formuda and of inhibitors (stability at 105.»110 _

(a) Sglit Packeagang (Res Notebook Page. 2303»13h)

System I - glea:kfopcaat minus catalysts at hla“% T S
wee
Catalyst solution (cobalt nitrate + benzoin)— No
apparent deteriorstion,

System II « RO+Z00 - 1 week
. ; - Clear topeoat minus RC-800 but uith na»al?eﬁﬁ
' present, .
No apparent deterioration, :
Catalyst. solution - No apparent deterioration,

Syatem 0 RO=~800 -« 1 week -
Clear topcoat minus RG»%OO but witn catalysts
pregent,
No apparent deterio?ation,

System IV - Rﬂ»@OQ/EX at 57.2% To8, - 1 week
- ' . BL-255 %+ oatalyst solution - No apparent
. - deterioration, :

System V - RC~800/RL-255 at 89,1% T8, « 3 weeks

PX -+ catalyst solution, No apparent deter&or-
ation,

Syatem VI - System I with 10% nitrobenzene on RC=£00 -~
.~ 8 weoeks,

This indicates that nitrocellulose does not improve

the stebility of RC-800 but that RL-255 does, and that nitro-
benzane 1s a stabllizer for RG=-800, ‘
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() Effect of Various Stebilizers

(1) 10% nitrobenzene on the RC-800 in 45/45/10 Tormula
increased the shelf life at 105°%,, in tin, from
‘one to Tive weeks (Ret Notebook page 2303-56).

(2) 50% nitroethane on the RC-800 in B5/45/10 Tormula
increa-ed the sghelf 1ife at 105%,, in fin, from
one to two weeks, (Res Notebook page 2303-62).

{3) Toluene in an amount equal to that in the final
formula, added ¢o RC-800 incrrased the shelf life
of RO-800 from 10 days to 12 weeks vlus, in %in
at 105%, (Re: Notebook Page 2303-64). :

{4) 20% nitrobenzene or nitrosthane on the RC-800 in
a 45/10 combination of RC-Z00 and RL-255 at 452
T:8. in toluene increaged the shelf ;l1ife from .
three weeks to twelve weeks plus 4n tin at 105°F,

(Re: Notebook page 2303-70). - ;

(5) 307 Terpene B on the RU=800 in RC=800/Fl-255 =
| /10 reduced to 457 T.8, with toluene, increaced
the shelf life from three weeks t0 six weekg plus

in tin at 105°, {Re: Notebook page 2303-114),

(6) From 60-170 ppm. snhydrous NH3Z on the RC<80C in-
grecsed the shelf life of RC-Z00, in tin, at 105°F,
from one week to four wecks plus (Res Notebook
page 23%03-128), ‘

(s) Relative Stability of Various Lots of RC-800

Lot 22 (received 5/9/49) = 10 months &t R.T. in
phenolio-1ined containers -

Lot 46 (received 10/5/49)~ 1 month in R.T, in phenolic-
lined containers. -

‘ All stability tests except those on the split package
tests listed under {a) zbove, were run on lot 22, The split
packeged systeme listed under {a) sbove employed lot U6,

. Prom these results 1%t appears that one of the best ways
to inorease the shelf life of the RC-£00 monomer is to reduce it
with all of the toluene in the formula and/or add Terpene B,

The best split system for shipping to the customer ig that of
packaging the RC-800/RL-=-255 at h5% T.8. in a toluene/Terpene B
mixture in one container (partially full snd phenolic lined)

with the nitrocellulose, nitrocellulose solvents and the scatalysts
in the second package., Tin-lined containers cem be used for
batches of a gellon or less, ' :
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A Beﬂugtion in Cost

As a means of reduoing the cost an investigation
of thickening agents other than nitsveellulose and ones soluble
in hydrocarbons, was undertaken, Three film formeyrs meeting .
the recuirements of solubilify in .low cost solvents were examinedt
viz,, methyl methacrylate, ethyl cellulose and polyvinyl butyral.

(a) Mefchﬂ. Methacrylate

Satigfzactory conversion cannot be obtained in 2 hes,
at 130°F, with cobalt nitrete and benzoin as eantalysts., Temper-
atures of 180-190°F, are recguiped, No low cost third modifier,
sompatible with MMa and/or RC.800 was uncovered, Hence an
sppreciable decrease in cost at the U5% lerel of RG-E00 was not
possible, (Res Notebook Pages 2303-26, 66, 94, 102, 108, 110, .
116, 122, 124), ‘

{p) Ethyl Cellulese

: Batisfactory conversion is not obteined in 2 hours
at 130, with cobalt nitrate and benzoin as catalysts, Temper-
atures of 180-190°F, or a longer bske at 120°F, than 2 hours,
are required, No low cost third modifier compatible with ethyl
cellulose andfor BCM was uncovered, preventing an eppreciable
decrease in cost at the U5%, level of RC-800, Algo poor adhesion
on eging, to 1366 Bealer, was obtained, (Res Notebook Pages 2303-72,
4, 80, 86, 92, 112, 118, 120 - 2261-24), , "

{c) Polyvinyl Putyral _ N

Satiefactory conversion is not obtsined in 2 hours
at 130, with cobalt nitrate and benzoin as catalysts, Temper-
atures of 180-190°F, are required (Res Notebool page 2303-68),

- An apprecidble reduction 4in cogt per gallon (epproxi-
mately 20 cents) is indipated in the RC=800/PX/IU 2%5 = ﬁslhgz}lom
formala, by changing the catalysts from cobslt nitrate and benzoin
to cobalt naphthenate. An equivalent degree of conversion was ob-
tained at an equal metsllic cobalt content (Re:s Notebook pages
2303-58, 8k),

(8) Gatalysts: .
Ahy £ tavestigation of the catalyst reguire-
ments for the Rc.ggo : 255 %%ﬁb’%@? fornula indicated?

{2) A minimum metallic cobalt content on the RC-800
of 0,2% (Re: Notebook page 2261w33)

(b) Benzoyl Peroxide without cobalt mitrate is ine

effeotive as a catalyst at 130°F, (Re: Notebook
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{c) In the presence of cobalt nitrate and benzoin
the RC-800/FX/RL.25% formule can be converted

in one hour under UV (weatherometer) equivalent
to 2 hrs, at 130°F, (Re: Notebook Page 2278-36),

{9} Cold Crack Resistance

- Cold crack data indicate that the check resistance of
the RC=3C0/PA/TLw255 formulae, elther at 45/85/10 or 55/40/5 plus
10% Bantocel YCH, 3g very good even when 1/8" nitroootton is used,
However when extra thick films are applied and for the highest
quality fimish, 1/4" nitroootton must be used, This wreduces the
total solids at sprayigg viscosity for these formulae from 32%
to approximately 26-27% (Re: Notebook Page 230%-8%8),

{10) Blue Haze

From time to time various difficulties in the applic-
- 2tion and formulation of the RG-800 finishes have arisen and have
been overcome by one means or another, One difficulty that hes
occurred on only a few panels and for vhich we do not have an
explanation but only a theory, is the cosurrence of a blue haze,
While we have not been able to reproduce this condition we bee
lieve 1t Yo be an inocompatibility which ariges as the panel ages,
It will oocur in the dark, but heat or light acoelerates it,

The folloving experiments were undertaken to deter-
mine the cause of the difficulty, with negative results. They
are being recorded here for reference purposes only., All systems
were exposed either to carbon arc or to ultra violet, :

{a) Eﬁféc@wqfucaya;;sxs} None, eobéit.nltraﬁe plua benzoyl
peroxide, ocobalt nitrate plus bsnzoin and straight cobalt
nitrate - baked 2 hrg, at 250°F, -~ No blue haze, ,

(b) Szme as {a) éxéept beked 2 hrs, @ 130°F, VWhere no catalyst
: was employsd finish was baked 2 hys, © 250°F, No blue
haze, (Res Notebook page 2278-155),

(o) Type of Stein: Wo stain, NFL, Luxol and ofl stein - no
5%&6 haze (Ha: Notebook Page 2278-153), )
(a) Effect of (2) Bealer: None; 136é,~1g66 4+ @taln, nylon
T primer (Re: Notebook Page 2278-163).
(b) Stain: Normal and.5 timgs normal smount,

No haze in either ozse (Re: Notebook page
.2278-163).

’
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{e) Erfectiofwli.,t and heavy coaﬁs,sealer 1366 -~ No blue

3 °‘“ote-wo=‘pago 22"

A 878 LeM €mploy 2 8 .?ermbseﬁting sealer - No
blue haze (Ret Notebook\page 2278-167).

(g) BEffect of molsture on seslers 1366, 1366 + water,
no gealer, and water on filler surface before 1366
was epplied - No blue haze (Res Notehook page 2078-168),

_Erfect”of_";f;{, 28

(b)

(1) Effect of amountvof”stain and,dm;‘ofwsﬁaﬁn, No stain,
- normaI VEIHES,Y times normal Vo-U489,e2ir dried 1/2
and 5 timos normal va_liidg foroe dried 2 he
?go 3 ¢coh undesr 1366 and J-1300-%-10362, (1366
made with PVB of oup own manufacture)- No blue
haze (Re: Notebook Page No, 2278-178), :

Effeqt.gf Aﬂq&A“mFilthormere”to”the‘staan Polyvinyl
DUty ral hyl lulose - No blue haze {Res Note-
book page 2278«150)

E@feetroﬁuslow Solvente}inwlg6> Butyl lactata, ethyl
8 8llogoive and Cellosolve acetate — No blue
haze (R@c Notebook pege 2278~183),

(1) Comparison of 031 Type, NFL and Luxol Stains - Appliied

. I8 normal and in e ra hea eoats - Mo blue haze
{(Re: Notebook Page 2278-183),

{m) Enf;uencgwar_Eaahuﬂlemantqin System with normal and 5
fimes norme, unt of stain - Wo blue haze (Res Note«
book page 2278»18#) ’ .

{n) Yagh Coat: 5% 7.8, acesoo/’z‘,c up to 25% RC=-B00/E,C,
and 157 ¥, 8. RG-SOO/N . ~ No blue haze (Re: Notebéok
page 2278-190) .

{p) Effect of Usingz & o) Aloohol 1 66 No blue haze
- (6T Notebook pagejﬁg7§:§§§3

(q) Dry of Vash Coat - No blue haze (Res Note-

(3

(i)

{r) Ef h% Cellosolve -
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(8) Effect of 1365 vg, 1366 + 5% ethyl butyral - Over
normal and heavy ste&in & No biue haze (Re: Notebook
page 2303«»7).

(t)

{(u)

(v) "

(w) Effect of gtain in topcoat (NFL and Lu;mlz Np blue
haze, KT‘T ﬁote“book page 503=20 '

{x) Erf‘eot of teeratureofeonverslon of topooat -

{¥)

{2} Effect of excess phoaphorio acid :m ;iller e No blua
Eaze {He3 Notebook page

{sa) Bffect of inhibitor in filler - No blue hgze - (Re-:
Notebook pagem . ?

{vY) Benzaldehyde as & Gonzaminanﬁ « No blue haze {ﬁe° Noteo-
Book page 2303-52]

(co) Effect of Urea asacontaminant - No blue haze (P&as
Fotebook paze B0 |

‘St_.udg[ oi‘ the G’ﬂmneﬁte of - the' ﬂnﬁ.emca’c _Bstéﬁz

- The recommended undermat system Tor the preférred %op-
eoats consists of the followings

a) Stagm : a Sealer b
. b, Yagh coat @lazing Stain
Fillepr Grl.azﬁ.ng Laccme&’

Any system ma;y vary from consisting of: Juet sealer to .
oontaining all of the above components, Considering them

individually and in the opder listed above, each wds iR
vestigated as followas

3 uhew needed

(1) Stain

(2) Over close grain woods such as birch and maple, oi.l C
type stein has been found o ge satisfeotory AT detwd 35
overnight or 1ts equivelent (Re: Notebook page 2278»62)
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(b) Over pozﬂous moda such as walnal or mahogarsy,
either a "Luxol? dye stein or an NFL mey be
used, However, over mahogany with a 27-5000
line filler, gray pores and poor adhesion may
develop, i? the stain is applied in heavy coats
and is not thoroughly ars,ed (Re: Notebook pages

2261-T8F 2278184 end 230340 ),

(2) Yash Coat
, Early in the’ work on this project cones.e.erable pa.n«-
holing was encountered, We were able to show that this wasg
due in the main to the porosity of the wood, - To & leass extent,
how well the wood was filled and how thowughly the fillep

was dried were also shown %o have some effecs, (Rea Notebook
Pae,e 2201~142),

A study of varlous meane for gealing the Wood was
therefore undertaken and the i’ollowz,ns materiale examined as
possible wash coatsd

(a) BK-5760 Furniture "DULUX" ot 12% T.S,

When baked 2-1/2 hours at 130°F, was definitely

superdor to 1366 from the standpoint of reducing

pinholing, bub it impaired sdhesion (Rel Notebook

Page 2201-108},

1 016 Penetx'at&n' Primer at 12% T, 8,

Poorer than 1366 for pinholing (Re: Notebook page
2201=108). ? e

{e) RC-#00/PX/RL~255 (55/35/10) at 12% 7.8,

Some improvement 1n pinholing but not as good as
RK=5760, Adhesion was poorer than with 1366

1a) shellao

No improvement in minimizing panhols.ng.. {Res Notew
book page 2201-108), )

{e) .}Vinzli.t. VMCH at 8% T8,

No reduction in pinholing, Impaired adhesion (Be:
Notebook Page 2201-139).

(£) BC=800 at 12% T, 5.

fo decrease in pinholing. Img;éired adhesion, (Hes
Natabook vage 2201-139).

(»)
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(g)

(n)

(1)

(N

Ax)

(1)

(m.)»

{n)

Btyrenated Alkyds (Styresol 4250 and 4h00)

=18
Gelluloss Agetate (CA-108)

811ght refuction in pinholing, Adhesion was weekened,
(Ret Notebook page 2201=-139). .

Ureaformaldehyde (RC-721 © 12% T,8.)
No improvement in eliminating pinholing., Adhesion was

weakened, (Re: Notebook page 2201-139).

Phenol Formaldehyde (XV-17911)

Pravented RU=%00 top_ccaat‘s from converting. (Res Notew
book page 2201~139), ‘

19380 Sealer at 87 T,8S,

No improvement in eliminating pinholing. Adhesion
weakened, (Be? Notebook page 2201-145]),

Animal Glug -

No improvement in eliminating pinhﬁimg. {Res Notebook
pege 2201~192) '

w

Styresol 4250 showed no redvetion in pinholing,. Styresol
MO0 shows a sliﬁh‘c redoction in pinboling. (fHe: Notew,
book page 2161-14), :

Eatyl .'I‘itanai:e "

Some improvement in minimizing pimholing was obtained
accompanied by indicatlons of impairedl adhpsion (Res
Notebook page 2261-56), '

RO-800/Fghy) Gellwlose

This combination gave a very definite reduction in
Pinholing, essentially elimineting 1% and with no
gsacrifice in sorateh pegistance, A 50/50 ratio was
congidered optimum, Medium ethoxy ethyl cellulose
was found %o be more foolproof from the standpoint
of convergion with nggsoo (Res Notebook pages 2201~
2i5, 252, 262; 2261-48 and 2303-76),
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(3) Eillep

Because earliier work indicated that under-dried 563%-
line filler was more egpt %o ocauge oratering end ridging than
27=-5000 line f4ller, the latter was selected Tor use in our
preferred underooat system, A detalled study of the dpying
conditions necessary foy 27-5000 line filler showed U4 hours

- ® 120°F, to be ogtimum, 4f the RU-800/ethyl cellulose wash
coat were used (Re: Notebook prges 2201-133, 156).

Ag this bake, 563-line filler slso is Talrly satige-
Tactory., It tends %o puff somevhat more but is definitely
superior in freedom from gray pores in a mahogany system vith
1366 as the sealer (Re; Notebook pege 230%40%.-, This is true
over an NFL gtain, but does not hold over a2 YLuxol® stain,

{4) Sealers

Esrlier work had indicated that 1366 Penetrating
Primer was definitely superior to 19380 type sealer in an RO~800
system and that a sealer yas necessary to provide maxinum ade-
hesion, hold out, and foolproofness sgainst surface defeots,

- such as eidging and erawling. Since 19380 definitely impaired
the seratoh resiestance of the system, 1366 was selected as the
pealer in the initiel work., A further gealer gtudy wee made

(1) %o improve adhesion and minimize gmy pores, and (2) %o
reduce the shrinkage in the system, Work covering the latter
hag already been disoussed under the heading "Shrinksge! in a
previous section of this report {see page 13).

' The following study of variouns sealers was made %o
Amprove adhesion, ~ _

(2) Nylon 8A1 DV-80

Thig Tilm former was found %o give improved ade
hesion, more "life" and better pore definition with & minimum
of gray pores, Over porcus woods such &s walnut and mahogeny,
4% yielded the greatest improvement in adhesion vwhen used ag’

a wagh coat ag well as & sealer, However, it had two defectss
{1) hnigh cost, and (2) the buil% up system exhibited objection-
able shrinkage (Re: Notebook pages 2261-Ul, 74 & 2278-24-98),

{b) Miscellaneous Sezlers _

’ Various other sealers were evaluated, such as
107% polyvinyl acetate dissolved in butyl acetate, 3% polyvinyl
butyral (G=-6l19) in butyl acetate/alcohol, 105 low moleculayr
weight, solution process, polyvinyl butyral (Re: Notebook page
22 96), 13016 Penetrating Primer and & penetrating primer
based on low moleoular weight, solution prooegs polyvinyl
butyral., All were elther poorer for adhesion or no dbetter for
adhesion than 1366 (Re: Notebook page 2278163,
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Baged on these results, 1366 was selected as the best
gealer except perheps on maple vhere the shrinkage of Nylon
8A)=D-80 1g not O6f importance,

: Two basic types of glazing stains were evaluated for
pogsible use in the RC-800 system; vizi one beeed upon a drying
0i1l vehicle and soded in the 307 line and the other formulated
with castor 0il and carrying a 28 line code, The latter was
found to be definitely better from the standpoint of adhesizn
than the former {Re: Notebook Page 2303-U2),

The 266 line shading lacouers based on blends of 259

line "Duco® were found to be satisfagtory for use in the RC-Z00
system (Re: Notebook page 2303-ili, UG},

(C) Competitive Thermogetting Finlghes

‘ Two competitive finlishes were evalusied vepsus the
RC-800 aystem, They were the finishes offered undér the ¢trade
name "Phenoplast’ and Bakelite Corporationis XV-17911. The
latter 1s & phenolformeldchyde type whioch Bakelite offered %o
manufacturers of wood finighes,

Ouy evaluation indiceted that YPhenolplast! when
properly cured, and over a sultable primer, provided a tough,
mapr, solvent resistent finish equal to cur proposed RC=800
type finish (45/45/10), Although Lt sprayed oy brushed fairly
well, 1t tends to crater and orawl in the same manner as some
of the earlier RC.800 type formulas containing high amounts
gi ?ﬂ;§000 Algo itsiolor retention was inferior to our RC-800
Tinish, :

p o} enerasl appearsnce and physical characten.

**is spparently very similar %o XV-17911,
Bekelite's low temperature beking finish for wood,r The latter
is charscterized by the same advantages and disadvantages.

It is not believed that "Phenolplast' as now
Tommulated is 2 serious imnedliate competitor in the field in
which we contemplate exploiting RC-800 finishes {Het Notebook
peges 2278-23, 25 thra -33),

- :
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APPENDIX

TENTATIVE RATING CHART

(a) FURNITURE FINISHING SYSTEMS WITH RC-800 TOPCOAT
. Type A Type §  RC-800
Properties sBlxt  fDuse'  Gleer
1, Cold Check 6 9 10
2, Durability - 9 0
3. . Humidity 3 10 10
-&{ Water Resistance 9 8 10
5+ Alcohol Resistence ) B=1/2 10
6. Solvent Resliatance 5 ¢] 10
7. Heat Besistance (212°F) 9 4 10
8, Scratoh Resistance . 8 8 9-1/2
. Map Resistence g 6 9
10, Resistance %o Discoloration 9 g-1/2 6
11, Print Rés&sﬁanee g-1/2 8 ilo¢
12, Clarity 6-;1/2 &-1/2 9
13, Sanding - 8 T=1/2 b
14, Rubbing 5 8 5
15, High Polish 5 g-1/2 &-1/2
16, Shrinkege 7 8 9
17, Spraying Solids bog 267 32
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Compositions of the clear and flat RC-800 %opcoats and

the ethyl celluloae/RG~800 w2sh coat are as follows at spraying
viscositys

{a) Clear (U5/M5/10)

(B)

PE-7555 (dry) 14,30% (1/4 sec. Hercules Nitrecotton)
Hel-d 7.70 aloohol of drhydration)
B=1 ) 9,00 (ethyl alcohol)
HB=6 18.10 {(n-butyl acetate)
HA-136 8.4 ethyl acetate)
H-12 2,gg (n-butyl aloohol)
AL=-255 5,80 (50% castor oil alkyd)
Ke=L121 , 0.45 (sobslt nitrate hexahydrate)
KGlt122 0.45 benzoin)
m_nmo 1»,,33 (RC-%00 monomer)
- HaU47 19,1 {toluene)
: 0,004
Theo: T,8. e 32,7%
Gal, Welght = #,01#
Viae, Toup = Ug55°
(v) Flat (45/45/10)
PX-7555 {(dry) 13,02 (12/8 sew, Heroulea N4 Srocotton)
 Beled 7.0 aloohol of dehydration) :
H~1 6.5 (ethyl alcohol)
HB=6 1#,% n-butyl scetate)
HA-136 7o gazhyl acetate)
Hel2 , 3,3 n_hutyl alecohol)
RL-255 . %1 §50 castor oil alkyd)’
KG.13121 0.4 cobalt nitrate hexahydrate)
KG.1122 0.k benzoin)
#1111 Bage b1 gee beluw :
KB-4120 13,7 RC-800 monomer)
Hali7 15,2 toluene) :
00, U
Theo% To So w 320 5% V
Gal, Weight w 8,0
Vise. 7 cup - uza?
Sheen e 94 {Gaub)
*Mill Baas
H z 1700/
Enhz 2.5
18,3
HA»I}G 9=E
RL=255 7o
Guﬁza . 1%,0 {Santocel ¢)

£-]
%“Clear Basae '

Sl
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”*’Gleary Boae

P x‘”? 5 (d ) ‘ 35 ° Q%
B o 3.8
H"Ll'? 3-5 07
HB=b 17.5
%136 9.1

Ea i

(¢} Yash Coat (Thermosetting)

Ko=-4123 _ 5.0 (7 ops, med, ethoxy Ethooel)
- KH-U4120 - 5.0 (RC.800 monomer)

B-1 12.8 - .geth_y}. aloohol)

H-lb7 43,5  (%oluene) |

H=12 g,} n~butyl alcohol)

E-583% 21.5 xylene) .
&32 7.0 (methyl ethyl ketone)
KG-1t1.23, , 0 2% ocbalt nitrate hexaehydrate)

. ) iOOoﬁ
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RECOMMENDED

=2l

SYSTENMS FOR USING RC..800 TOXCOATS

{0
Operatlion
1, Stain
Dry
2, Yagh Coat

3.

4,

5.

Fillex

Sealer

Dry
3and

Glaze

Dry

en Grain Wood
{Mahogany & UWalnut)

NFL for walnut and Luxol
fopr mahogeny to minimize
gray pores,
15 to 30 minutes at room
. temperature,

1366 for good cuality
veneeyp

J~RK~%.10336 for poorer
quality grades of veneer
1366 should be flashed 1
houpr

J-RK-X-10336, if baked
simultaneously with the

- filler, ghould be flaghed

one hour,

Otherwise bake J-RK«X.10336
for 2 hours or longer at
130-140°F,

27~-5000 line

Filler, or filler plus wash
coat, are baked Y4 hrs., at
130-140°F,

1366

One hour at room %emper~
ature (60%F, oy higher)

Seuff lightly with #360

yaper

Optional, 28 line as
reprecented by the com~-
position of P=28-R-555674,

Flasgh off solvents which
should not reoulire more
than 1 hour

Cloge Grain Wood
{Mapnle ané Birch

307 1line (oil type)

16 hrs. or longer ak
room temperatures of
60°F, or higher

None
-~

A

None or 27~5000 line

Filler 1f used %o bs
baked 4 hrs, at
1301409,

1366

One hour a2t ool
temperature (60%F,
or higher)

Seuf? lightly with
#360 paper,

Optional, 28 lite as
represented by vhe
gomposition of I'»2%a
R-55674.

Flash off solvents
which should no%s
require more than
1 hour,
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Og eration
6. Shading Lacouer

7. RC-800 Topeos

Bake

GG s MON

=25

pen Grain I’fi'ofo—a '
Utshogeny & Velnut)

OpﬁiOn&ln 266 une

1 hour at yoom temper-
ature (60°F.or higher).

For maximum quality
apply 2 coats, flaching
30 minates between
ooats and 60 minutes

prior Yo baking.

2 hours at 130-150°F,

and 35% R.H, Cannot be -

2l drled,

(Maple & Birch)
Optional, 266 line

Cloge Grain Wood

1 hour at room tempep-

ature (60°F, o higher,

For maximum guality
apply 2 coats, flash-
ing 30 minutes between

coats and 60 minutes
prior to baking,

2 hrs., @ 130-180°F, and
25% R, H, Cannot be
gily dried,
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