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PARLIN LABORATORY REPORT NO. 977

SUBSEGT: zmvms@:aari@ﬂ;¢?,?%?_?Roamss“ AS APPLIED
TO YDUCOY MANUPACTURE

NTRODUGTION

The "47 Process" wes developed at the Philadelphia Lab-
orabory during the latter part of 1946. The term 47 Process® is
used to designabe the grinding and dispersion of pigments in vehi-
cleg involving the use of very emall grinding medis such asg sand
in an agitabted vessel. Data obbtained at% Philadelphia on thelr work
with *DULUX* (1) have indiecabed the following advanteges of Lhis
process over the standard ball grind: Aimproved quality, lmproved
gervies through decreased oycles, lower initial invesiment reguirvsd,
and lower power coabs.

The late Mr. John Marghall in his letter of April 1,

1948 %o Mr. 4. E. Conde asked thiat s brief preliminary study of
the "47 Process® be conducted by the Parlin Leborstory with a view
to exploring i%s possibilities particularly ze s meang of suppls-
menting W & P ocapacity. As oublined by Mr. Marshell, the prinavy
purpese of the laboratory work would be %o acgqulire data which sould
subsequently be used by the Parlin Process and Methods Group %o
apply "47 Process' techniques to the grinding of "Ducof.

A rather extensive study was made o irvestigate N7 Pro-.
cess” a8 a pogsible substitute for current vecuum W & P disporsions.
Plgments currently dispersed by a ball mill were studied to a les.-. -
ger extent. The subject proocess does not appesr to offer sconomic
edvantages over the "A9 Process®; therefore, enamels which san
easlly be adapted to the latter method of manufacture were not in-
¢luded in thie study.

) The experimental work in oonnection with this 3 '
divided into eight sections. o ' 118 study 1s

‘A, Dispersion of Maroon Toner (W~896).

B, Dispersion of Milori Blue {W-582).

¢. Fvaluation of 60-80 Mesh 8and.
Da“Diﬂpersion of highly pigmented produsts.

BE. Manufgcture of single pigment tinting ensmels
currently dispersed in the ball mill.

P. A&pplication of YU? Procegs’ technique To pigmented
EPON finishes.

G. Dispersion of Santocel *G" {3222},
H. Eveluation «f Teflon grinding discs.
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A, S
SUMMARY AND GONGLUBIONS

1. P47 Procsss dispersions of W-582 Milori Blue and
¥-896 Marcon Toner inte "Duco’ formulationsg compare favorabiy
in gloge and color characieristiecs with corresponding ball mill
diegpersed enamels. However, abbtempts to oblain the Jatness of -
tone and freedom Crom haze, which are possible by oulp process
dispersion were uwneuccessful, .

2, In %he grinding of Milori Blue and Marocon Toner pig-
nents, Faster grinding rebes and slightly improved color were ob-
tai’neé by usix%g 60-80 mesh sand in plece of 20-30 mesh sand com-
- wonly used in P47 Procesms® work. ' 4

: : 3. Steel ehot appsar to be more effsctive then mand in _'
grinding certain highly pigmented products.

ke, Leborastory work %o dete indicates that single pigment
"Duco” . formulations currently dispersed in the bsll mill can be
digpersed by the "47 Procesg' Lo give favorable gloss, color, and
durability obaracteristice. : )

.. . 5 The "u7 Procegs" apvesrs to give sabisfactory disper-
gion of pigments into EPON Resin finishes.

_ 6. Satisfactory laboratory‘saéle dispersion of Saniocel
igt, = s%liaa asrogel, were made by the "7 Procesa’ using glasw
squipnent. .

7. On the basis of limited tests, grinding discs made
from Teflon appear to give favorable resistance to wear in The
subject prooess. : "

ACTION TAKIEN

Pariin Laboratory Release Letter Wo. 380 waes writtean
suggesting that the factory purchage and insetall & seml-works
unit. The Parlin Plent now has a 23 gallon "47 Procese" unit in
which the Process and Methods Group are applying laboratory Cind-
ings on a plant production sesgle, ‘

PATENT INFORMATION

The "47 Procesgs! ig embraced by patent application
Hochberg FFD-1509. One Office Action has been rscsived to dabe
andt the cited reference srt wos the same as that known ab the
time of filing. The uss of “Teflon® Gigos may vepresent a pateni=
able improvement, but it apvears premabure Lo initiate patent action
in this connection. ' -

EXPERIMENT AL,

4, Dispersion of W-896 Maroon |
Maroon Toner is aurvently disgpersed into lacguer vehi-
cleg by the pulp progess., This process givee a very deep olsan

tone which im the past hag not been duplicated by Ball miil dis-
persion techniques. Consliderable savings in the cost of mamf asture
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could be effected L the P47 Process” could be utilized for the
dispersion of this pigwent.

The Mevcon Toner pignont was ground in (1) dibutyl
phihalate, blown castor oil, and solvente; (2) alkyd resin and
solvente; (3) blown castor oil, dibutyl phthalate, nitrocellulose
solublon, and solvents; (4) alkyd reein, nitrooellulose, and
solvente; and (5) the entire nitrocellulose, solvent, resin, and
plasticizer content. Make-ups of the dispersions wers compaered
with ball mill dispevrsed enamels and with pulp procesz enamels.

The mill beses which 434 no% conbein nibtrocellulose gave
ligh$, dull; and dirty oolors when mede inte 253-033H Meroon Tint-
ing Enamel. Color and gloss improved as the nitrosellulose ocontens
of the mill base was inoreased, Also the hest generated by the
sand grinding inoressed with the nitrocellulose content. Formule-
tions in which the pigment was ground in solvent, nitrocellulose
solution, and plaatiocizer, as well as thoss ground in golvent, nltre-
celluloee, and veein gave betier gloss and coclor ohsracteristics
then did ball mill dispersions. However, the depth of tome which
can be oblained by the pulp prooess ocould not be approachsd by P47
Process® digpersion. ' . :

& brief study of the eoffects of varyling grinding cycles
“indicated thal gloss improves and ocolor becomes cleaner as grind-
ing oycles ave lengthened, The jetness of tone sppesrs $o reach

& maximum with epproximately 1 hourls grinding at 2350 r.p.a.
using a 50/50 volume ratio of send %o mill base. Beyond this op-
Pimum grinding oyele a lighter and redder Gone is produced.

A% %the request of the Parlinm Plant, the subject ovrocess
was ocompered with baell mill grinding as a method of reworking
marocn enemels which were low in gloss., 947 Process® grinds were
made using a 50/50 volume ratio of sand t¢ the marcon tinting enamel.
Although satisfactory gloss could oventually be oblained by both
methods, neither procoss gevs a color whish would meet the require-
ments of 253-033M Mavcon Tinting Enemel.

‘ Ag- shown im Pigure 1 of the Appendix, the rate of grind-
ing inorsesed as the sgitator speed was inorsased. Also a con-
siderably higher rate of dispersion was obtained in the *47 Pre-
cess® than in the ball mill,

Bo' Digpersion of W-582 Milord Blue

The ourrent method of dispersing Hilori Blue pigment
by the pulp procces involves the separation of water from the
WL atock by vacuwm disgtlllation. This process sfforde & 0Om-
paratively oostly method of manufacture and introduces s slight
firs hagard. If the *47 Process’ could bhe used to disperse pig-
ments of this type, savings in manufscturing costas could be rsal-
ized snd coritical ¥V & P equipment could be released for other uses.

~ The leboratory deveted a great desl of work to the doter-
mination of the mill hase composition which apwsered to glive ths
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‘boagt digpersion of Mileri Blue pigmeat. The vresuits are given in
Table I of the Appendix. :

- Pronounced differences in the solor and gloss of the
finiehed products resulting from ¢the verious mill base composls.
tions were noticed. As the dispersions all used a congtant ratio
of sand %o mill base, and constent agitator speeds, it apvears
$hat the grinding vehicle ocoaposition greatly influences pigment
dispereion., The formulation which spvsared to give the best over-
all color and gloss cheracteristics consisted of blown castor oil,
dibutyl phthalate, pigment, and solvent, This Tormulation was used
in subssquent experiments §o deteraine the optimum visconity and
grinding time for Milori Blue dispersions.

‘ Samples wore taken at intervals of grinding and made into
finished product. SHprayouts of the resulting 253-051 Milori Blue
ladquor showed that the color 18 a reddish blue at the beglaning
of the grind veriod. A% the begimning, ag grinding prooeeds, the
golor begomes davker and bluer, I?,grind&nge is extended for a
long verlod of tims, however, the golor changes toward a light blue,
With good mixing action, asbout 4)-50 minutes apvears to be the opti-
mun grinding %time in laﬁom&xary batch process equipment, :

. Particle size meassurements of certain formulations wers
made by uslng an eleotron mioroscope. From Tsble I it ocen be ssen
that some relationshlp seeme to exist between partiocle size and
color end gloss ohavacteristice. Partioles near to or larger then
1 mioron tend %o impailr the gloss of a Milori Blue lacquer. Agglon-
srates slightly smaller appear to soatter 1igh% and produce a o
lighter colors The dsep jet blue tone whioch is desired in Milord
Blue laogquers apvears to be produced by unit particles. The Gend-
-ency Por these lsoquers to becoms lighter on extended eend grind-
ing might be eoxplained partislly on the baeis that extended grind-
ing gives a larger proportion of agglomerates of en?h size that
they exert a pronounced 1light scattering effect. ‘J)Undoubtedly
the contamination ocaused by fragmente From the sand and the mixing
squipment also ocontribute to The lighter color. Conbtamination was
further studied in the eveluvation of Teflon disos,

The first grinds made in cestor oil; 4dibutyl phthalate,
and golvent were 6f vary low vigcosity (sbout 19 sentipoises).
The Philedelphis Leboratory reporied that their best results wers
obbained using viscosities, slightly less than 500 centlopoises.
Viscosities of grinds im the Parlin experiments were varied bF
eliminating solvents from the srind portion. The composition and
visocoslities of the mill bages and the color and gloss of the fin-
ished oroduct are given in Table II apvended.

: On the basis of these results 4% would appear that the
El sosities recommended by Philadelphis for dispersion in “DULUXY
2)also ere about optimum for dispersing into “Duco! vehicleso
A viscosity of 1200 centipolises eppears to be near the maximws
for good egitating action., Visvesities in the range from 50 o
1200 centipoises give comparable gloss of the finished product,
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. The typse of solvent in the mill base gppears to influ~
snoe the color developed on grinding. Data on the effect of
solvent ave not complete or comclusive, however.

Generally spesking, satiefactory glose, hiding and tint-
ing strength could be obbained by “47 Process® dispersion of Milori
Blue pigments. The Dest color producsd was more desirable than
that obtained by bell »ill grinding. It would be satisfactory fov
use in certaln lacquer formulations but was not within Parlin
factory color limits, Parlin Laborstory shaders were not able %o
match 202-51568 Nightehade Blue, a metallic blue, using "47 Process®
material hecouse the color was somswhat light snd milky as compared
to pulp wrocess digpérsicnsa.

The best results oblained were prodused by grinding the
pigment in castor.oil, dibutyl phthalate, and hydrocarbon at vig-
sosities from 100 %$0l200 ocentipoises., The grinding time is falrly
oritical and the optimum oycle will vary with the equipment used,
In laboratory bateh vrooseses, grinds of slightly less then 1 hour
appsayr to give best regults, Minor improvemente in color were ob-
tained by using 60-80 mesh sand and by using silicone oil as a
webting agent, ‘

¢. Evelustion of 60-80 Mesh Sand

_ Experience in the Philadelphie Laboratory and throughout.
the Minighes Division indlcates 20-30 mesh Ottave sand %o be the
most satisfactory general purpose grinding medium for *47 Process®..
However, it ie & generally accepted theory thet Por masximum grind-
ing effigciency an coplimum ratioc exists between the dismeter of the
grinding medla and the diaseter of the verticles bsing ground.
Therefore, it sppeers loglcsl that finer sand might be more effse-
tive in ﬂisparsing pigments of very small particle gize.

Ag in ball will grinding, it is 4iffiouly %o formulabe
a general theory of "47 Prooess® operation. Four tynes of grinf- .
ing astion probably tske place: improt grinding, rolling oy orush.
ing, attrition grinding (whereby pigment verticles sre rubbed
egainst themeelves and sgainst sand perticles), and & kneading
action or work ageinst pigment asgglomerates by the viscous pull
of the grinding vehiole., The fineness of sand affeocts the latber
action only inmsofaxr &3 it affects the viscosity of the grind.

o “As in ball mill grinding the grinding surface is imversely
proporiional o the ocube 0f the diamsgber of the grinding medls.
Grinding Wy attrition would be expected to inoresse as the dlametor
of the grinding medis decrssses. Also within certein limitse, the
amount of roliing or orushing would become greater as the dlameter
of the grinding perticle Gecreases. The smount of grinding by im-
pect would be sxpected to decrsase as the grinding medis Yecomes
gmaller as will be discussed under Ssction D of the reporé.

Fehrenweld and Lee in their studies (¥} found that a 17°
angle of nip geve ovbimum grinding efficlency in a ball mill. The
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angle of nip cen be ocaloulated from the Fformula Cos N/2 = {2 + a) =
{r + b} where "N' ig angle of mip, ®r' representis the radlug of
rinding perticles, #a equahal/g the space bstween grinding medls,
%aasumea %0 be zere) and ®b¥ is the radiug of the »articie being
ground. By this formule the grinding media should be apnroximabely
3.5 microns in diemeber to give maximum efficiency in grinding of
egzlomerates .1 mioron in diameter, and aporoximately 1/6 insh
for grinding 325 mesh pigmends. ) :

Jq. M. Dallavelle in his bock on Micromeritiocs (5) sbatas
thet for mexlmum grinding effliclency, the foIloging condition
should exiet: particle dlameter/ball dlemeter < = 6 x 10~° whers
diameters are expressed in microns. According to this formula,

125 mesh particles or sbout 130 miorons would give besgt resulis
for grinding egrlomerates nesr .1 mleron in dlameter, and about 1/4
inch varticles would be nreferred Tor grinding 325 mesh material,

_ Both the sbove Tormules are based on ball mill grinding.
The first formula is based on work with comvaratively large varti-
clea, The Tatter formula is hased on studies of small particles
and is undoubtedly more applicable $o the grinding of Milori Blue
and Maroon vigmente. Both formulas show that varticles for dis-
persing vigmnents such as Milori Blue, which has a unit »narticle
diameter of approximately .03 microns, should be aporeciably smaller
than narticles used for grinding talc and other coerse vigments
wbich may be as much ag 40 miorons in diameter. It cen be readily
- understood, howsver, that the use of very fine grinding media :
greates an objectlionable riltration probled. :

I% 48 possible that a mill base containing vigment parti-
cleg of wide renge in diameters may be ground mere efficiently by
(1) grinding in stages using coarse asnd in the firet stege and
fine sand in the laat stage or {2) by using send of a2 wide range
in diasmeters as & orind medla. Both methods have proved sffectiv
in ball mill grinding: however, very little work in connection
with Shis study was directed along these lines, ‘

In ovder %o evaluate the merits of ¢the finer send, We
582 Milori Blue and W-B96 Maroon Toner were disversed using 60-
80 mesh sand a8 & grinding medias. Sand which will go through
en B0 mesh sleve was not used as it is very Aifficult to filter
from the mill base end cannot be oblsined in uniform sphericel
shape. Meke-ups of the 60-80 mesh sand dispersions were sompared
witg aorzesponding nake-ups from digpersions made using 20-~30
mesh send. :

253~0334 Maroon made from a 1 hour 60-80 mesh sand grind
gave & CGardner gloss reading of 93 as compared Lo a reading of 68
obtained from a oorresponding mgke-up of a 20-30 mesh Qlspersicn.
A 1 bour 20-30 mesh sapd dispersion of Milori Blue in & thin wmill .
base {38 centipolses) comvosed of vigment, 4ibutyl phthalate,
sastor 0il, and golvent gave a Cardner glose reading of 76 while
& oorregponding 60-80 mesh sand dispersion gave a Gardner reading
of 85. Subsequent 1 hour grinds of a mill base composed of castor
oil, dfbutyl phthalate, and vetroleum nephtha (viscosity of 325
gentivoises) gave o gloss of 85 Pfor the Piner sand and a gloss of
80 for the 20-30 mesh sand. Of interest is the Paot that the obw
gserved gloss differentiel of the above dispersions is more :
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pronounced then ie the 60° angle glose differances cbtained by
the Gardner Glossmeter. Also slight improvements in oolor were
noted althoush even the finer sund did not give the desired color
eharaateriatieso

There lg scme infdlcation $that lees gbrasion of the oon-
talner results from the use of the Tine send. This night be ezx-
pected as the force of liguid frioction opposing the forse of the
moving eand nar?%?les besomed more offective as the size of the
send decrssses. Therefore the Finer sand particles have con-
sidgrgbiy less momenbtum by the time they reach the sides of the
sontainer,

The 60-80 mesh sand apvesrs to "body* the mill base %o
a grester extent that does the coarser sand. Thus, elther a
higher ratio of mill bage Yo send, or a lower visoosiﬁy mill base
is required to give an optimum grinding ponsistency.

Generally epeaking, the uss of 60-80 meeh send increases
Tiltration problems. However, on the basis of laboratory bests,
faster grinding rates and alighsxy improved color can be obtained
by %slng $he Tiner gand for dlspevelng ¥Wilori Blue and Maroon pig-
nenese

D. Digpergion of Highly Pigmented Prgdgetg

PX undercoats and other highly pigmented products are
usually dispersed in the ball mill. The "47 Process® sghould be
convenisrnt for use in the manufacture of blg movers of thia tyve
as @ unit could be uged continuously on one oroduct for s con-
siderable period of time. Significant eavinga in labor coste
could thus be effeoted, '

Certain PX undercoats vhich can be ground gt low vig-

coslﬁias apvarently ocan be menufactured satiefacotorlly by the
the *47 Procese®., Inoluded in this category are Tlexible sur-
facers, seslers, and undercoat nrimsre. 233-1567 Flexible PX
Surfacer 233~1538 PX Primer, and 233-9609 Dark Oxide Sesler
have been satisfactorily aisﬁerae& on & laboratory scale by sand
grinding. In all 233 line ovroducts the grind vortion plus the
take out porfion aonears to give a vrastical g@inding consistenoy.
_ The lergest vercentsge of ball mill sapacity is utilized in the

ranufacture of primer surfacers. Attempts o manufacture these
products by "47 Process® have Desn discoursping. Satisfavtory
fineness, as julged fronm smoothness of surfsce and lacquer hold
out tssta could be obteined, but all send ground primer surfacers
whioh geve gatGilisfactory hold out of Topcoats oresented poor éryw
ganding characteriestios.

ALl or part of the Pollowing Cfactors mey contribute
to the poor sending qualities of sand ground primer surfacers:
(1) some of the sand may be digpsrsed into the vrimer amrfacers
{2) come of the vigment may be retained in the sand, or {3)
the pigment particles may be so ground during the “5? Prooceas®
oporation that & aprayed film forms & clossgly packed, hard sand-
ing surtace.
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Ag mentioned in the discuselon of Teflon grinding dises
(Beotion H of this veport), a clear dlspersed by “47 Process" def-
initely shows some contamination from sand which 48 of such small
particle gize that it cannot be removed by felt and neinscok fil-
tration. 1In the case of nrimer surfseoers, very hard pigments are
beine ground, There is a possibility thet these pigments would in=
orease the wear of the sand particles so thet contaminetion by sand
night be aporeciable. In this sonnestion it was &ldo noticed thab
sanding quelities diminished as the grinding cyocle increased., How-
ever, ash and total eolids determinations . on send ground 2335-1912
Light Gray Primer Surfeoer and 233-1913 Dark Gray PX Ppimer Surfacer
showed thet s0lids inorsased on grinding but that the ratioc of pig-
ment %o totzl solids 4id not change epnreciably during the grinding
procsdure, ZThese resulie would suggest Tthat any oontamination dus
%o dispersed sand was offget by retentlon of other wnigment in the
grinding media. :

Inibially 1% was believed that the poor sanding qualities
of batch 47 Process® dispersions might be expleined on Ghs basis
that some of the sapding aid or plgment is retained in the sand.

It was honed that satiefactory sanding would result from the use

of a continuoue process grind. Aotually, continuous process batches
ghowsd an lmproved over batoh dispersions but they were not compapr-
able o corresponding bell mill ground producis.

‘ The primer gurfacer ingredients and thinner T-361% were
ground at spraying visceosity. The resuliling materlal gave botter
sanding than 414 heavier mill base disversions bub was 86111 ip-

ferior o the factory standards in this reaspect.

, 8light changes in effective vigmeut to binder ratio of
primer surfassr Tormulations could have an apprecisble effect on
sanding. Changes in grinding procedure probebly would effest Gthe
aversge particle .sipe and thereby the oll sbsorption character=
istics of the vigment werticles, It has been shown that varig-
tions in the grinding wrocedure can have & nr?n?uneaﬁ effeot on
the overall performance of & primer surfacer (77

) ‘ As menbioned in Section C of this report many tyoes of
grinding vnrobably take place in 47 ProcessY disgpersions. I% is
believed that here as in bell mill grinding, under optimum grind.-
ing conditions the large pigment varticlees are for the most par®
broken uvn by impeot foroe. Some of the nigment partiocles pressnt
in primer surfacer formulations are epproximately 40 microne in
~dlameter and nrobsbly can be broken up best by thie methed.

The force of centrifugel sebttling (8) can be expresssd
by the formula:

P T ['¢p3(gp - cl} b wz;]

where F = force in grams, g = scoeleration of gravity, 4, = diasmeter
of particle, Cp and = gpeoifio gravity of the particld and of

the liquid respectively, * = the radius in centimeters through
which the partliocle is %raveling, and v = the angular veloolty of

the perticle in radiens per second, ’
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The gbove formmla is adnittedly not direotly applicable
to the “"47 Procese®; however, it doeg show the megnitude of the
factors which influenee the impaoct force developed by sand pari-
ilcles traveling through a liguid. Ag in centrifugal settling, the
impact force inoresses as the spsed and dliameter of the grinding
particles sre increased and as the differencs in deneities of the
grinding medla and the vehicle becomes largsr. The impact forces
i3 deorscsed by the viscous reslsbance of the medium to the motion -
of particles hurling through it as expressed by Stokelsz law,
Therefore, & grinding media of o high specifioc gravity and a low
viscoality mill base would be expected to promote a faster rate of
impact grinding. . ’ ‘

The composition of orimer eurfacers is such that mill
bages of viscositiss lower than 20 cup material cannot be esasily
obteined without eltering the ultimate product composition. OCon-
seguently, mill bases camnot be formulated which will give a de-

- sirable vissosity for sand grinding. It Le observed that very
1ittle turbulenss and rollinz 1s obtained. Ths attrition of sand
and pigment narticles which resulis from sand grinding of a viscous
mil)l base might be expected to give vreferential grinding of pigmentsz
and extenders whioh have low shear reslstance, the same particles
which vromote easy ssnding. A nrimer-surfacer film conteining a
mixture of vigments would then present tops of the lgrzer pigment
particles which might be expected to be of the harder ssnding
variety. _ .

e A IB N L

_ . Some encouraging resulis werse obteined by using grind-
ing medis of a higher gpecific gravity than sand, Stesl shob
1/16% in dlameter were used %o verléne gend in the 47 pProcesst

C grinding equipment. Primer surfacers ground with shot gave better
dry sanding cheracberistics then 41ld sand ground materiel. Also
satisfactory fineness &8 measured by smoothness and lacquer hold
out ocould be obteined in less time by this method. Laboratory
batches of 233-1912 Light Gray Primer Surfacer which appearsd %o
be satisfactury in ell respects were produced by grinding with
1/16° diemeter steel shob, '

B, Manufacture of Single Pigment Ensmels Currentiy Dispersed in
the Ball Mill . .

: Ball mill grinding is utilized a% Perlin chiefly for
the grinding and dispersion of pigments which are cosrse and
hard. Included in this category are ivon oxide pigments, extender
pigments, bone blacks, Turkey Burnt Umber, eto. Oenerally spesking,
laboratory work indicetes these pigments can be satisfactorily dis-
perged by the Y47 Process®. A brief investigation of *47 Proocess®
grinding of there pigments indloabted thet the ball mill formule in-
cluding the 8dd to pull portion generelly forms the most Tavorsble
grinding vehicle. On this basis MB-253-C895 Red Iron Oxide, MB-253-
03734 Vioctoria Maroon, MB-253-050 Monastral Bime, MB-3475 Burn®
Umber and MB-0284 Bone Black were dispersed by the "47 Proscess®,
Ezoh wag ground 1 hour at 2350 r.p.dn. using aporoximately & 50/50
- volume rabic of sand to mill base. When mede into 253-line tint-
ing enamels each of these disverglons nroduced glogs and oclow
comparable to thelr corresponding sbtandards.

Expoeure tests of "47 Prooess® 253-020 Bone Black and
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253040 Burpt Umber were made in Florida end in Delaware., Re-

- sults from 12 months exposure tests indicate that the sand ground
enamels show dlightly less chalking and slightly betler polish

ggekb:f?ragigriatica thaen do omrreqponding enamels dispereaa in
e m L3

The Parlin fastany has installed a 23 gallon semi-works
"47 Process® ‘Eni.t., The -Progess and Methods Group has attempted to
disperse V-285 Bone Black in this equipment using laborstory devel-
oped formules. Satisfactory gloss and color have been oblained bub
gsome objectionable grit formabion was encountered. Further work
is underway %o overcoms thig dlfficulty by varying the mixing nro-
ggdu;e used in incorporating the mlll bass inta finished 253«020

A6k .

- X% is exnactad that other single pigment enamels CUP-
rently dispersed in the ball mill can ako be adovted %o factory-
scele 747 Process® production, The subject process may £ind use
a8 & quick method of vroducing certaln small production items at
hand mix, However, in this connection, cleming the gend between
batohes nresents a serious vproblen. It may prove to be more
practical o replace the sand. than to olean 4% between colors.. ir
8o, the sand would edd considerably to the ulilmate cost of %the
product o

F.

in accordanﬂe with e requea% from Dr. A. G, Buck of %hs
Parlin Laboratory, the PL7 Process® waes evaluated a8 a mothod of
dian@rslng vignent 1nto EPON ?eein:?&nish@@.

600 gma. of J~209~X«10129 White was premixed and ground
with,goo gmgs of 20-30 mesh send. An sgitator speed of 2350 P.p.m.
wag ueed and samples were taken et intervals. Falr dlepersion was
obtained after on 8 mipute grind. A 1 hour grind gave vleual gloes
oamparable t0 & 5 dasy pebble mill grind, . )

QispersiOﬂ in EPON resin solution gam»rated & consider-
&hle emount of heat and temveratures as high as 75 0. were obbained.
Both ‘the white end the blue formulations were of satistactory
viscosity D L7 Process® dispersion. Further study of sand gx*mda
ing techmique ‘@8 gpplied %o EPON resin solutions is being con-
ducted by the plant Procsss and Methods Group and by the Adhesives
Research Ssotion of the Perlin Labaraxonyq

G.

Sentocel 9CY, p silica aerogel, 13 used quite extensively
in both "Dueo® and “DHLEX“ tyoe fuﬂnitura finichee ae & flatting
arent, Considsrable diffioculty has been sncountered in producing

a dispersian of G-222 which would give suitable clarity and .{latting
effioiensy. - Currently, however, a eatlsfactony product is made by
mill ?rinaﬁng with glaae beaﬁeo

#l? Proceag® d&enersians of this flatting agent which
were made in a quart esn uainz atainlese ateel agitatora resulted

DUPO030001172




.- e e

iﬂ material of very POOY elarl@yo It wag evident that Tragments
from the agitator and from the mixing veasel were conbaminating.
the product. Accordingly, subsequent experiments were made using
‘glass ezitabing dieos in a glass container, Samples were taken .
at intervals and eubmitﬁed to the Furni%ure Laboratory Tor eval-
uatlono

The "Ducct flatting mill base samples were compared wiﬁh
& 7,5 hour glasa bead grind by sdding 20 parts of eech to 80 parts
of 14000 Olaar, 28% solids typs F laoguer. Resulbs are given below:

. Gris after : ,
Qg&gﬁ, . Filiration Sheen Clarity
Glase Besd 7.5 hre. None 67 OK
s47 Processt - 2 min. None 89 Equal %o shd.
t47 Prooess® - 10 min. None : .72 Better than std.
%47 Procese? - 30 min. Def, 77 L
“47 Process® - 60 min. Def. | 78 ® e

Travalcmeter %eata indicated the settling of each of the
w47 Process® samples o be oomparable o the glass bead ground
sampleo

I% can be seen from ﬁha abova reaulte thet “MV ??oeaae“
grlnding gives a faster grinding rate than does glese bead grind-
ing. OClarity improves with longey g?inﬂizg but flatting efficiency
decraased, Later tests indisate that an 8 minute sand grind ap~
peirg to be comparsble inm all raspects to a 7.5 hour gless ‘beed
grind. ,

The “DﬁLUX” flaxting mill bage grinds slso showed %ha% .
higher clerity but poorer Platiing efficiency resulte from sx-
tended grinding. Heve a 10 ninute grind period appesrs to be aem»
pargble in all reenects to & 6 hour gless bead grinﬁﬂ

Santocel ”C“ di spersion EW the 47 Praaaaa“ shows cone
siﬁ@rabla promiag; however, specisl equivment evpeare %o be neces-
sary %o the productlon of §amtoce1 mill bases of suitdble olarisy
by thisg nmethod,

H,

A% the auggaetion of M#. J. W. Clough, grindiﬁg diges
were nads of Teflon. 247 Prooess® runs were maﬁe of a olesr %o
compere the performence of Teflon grinding discs with stainlese .
steal grinding dises. The clear usrd was composed of blown castoy
011, dibutyl phthalete, and hydrocarhon. 21=~1/2 bouwr grinds were
mede using & 50/50 volume vatio of asnd ta mill base, One grind
wae mede using stainless steel agitator dises. The other grind
used Teflon agitator discs. An algbtator speed of 2350 r.p.m/, Was
used in both vases. The vroducts from both grinds showed oontama
1ﬂaxian as QHQWn 1n Table XXX of the Appendix, .

It 13 aign&ficant that sand acoounted for approximaﬁsly

78% of ths sontaeminetion of the Tefleon disc ground material mé
only 44.6% of the @on%aminatlon of the metal disc ground meterial,
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. This would indicate that Teflon is consldershbly more resistant %o
abrasion than is the stainless steel used in the melal disecs,

The fact that metal disce give .50% sontamination by sand as
sgaingt .25% obtained by the Teflon discs indicetes that more
grinding ig done by the metel disocs. The gloss and color chavre
acterisgticeg of Milori Blue dispersions made by tha two types of
discs also inaicates thie to be true.

It is believad that the amount of agitation sould be in-
éressed by corrugabing or chanplling the Teflon discs. On the
baais of work Go date, the use of Teflon grinding aiscs apresrs
o merit fdrther study. .

GQNFIDENTIAL INFGRMATION

‘ ' This subseot is enarally eonaiderea confiaential and
dbould receive restricted distributlond .

Late Tha 47 Process’ has been diseleaed #6 foreign affil-
LBAG88 . ' ) ; K
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