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SUMMARY ¢

The largesd, and most int eresting, portion of the program
was devoted to films from wndissolved polymers. These ineluded
organosols, plastisocls, latices, ecellulose and fibrin,  All large
compenies in the finlshes field appear to have research in progress in
thig’ broad Bubject Judging from th@ quesbions asked by the audience.

Other, 1tems of particular ‘nterest are the preparvation of
methacrylate modified alkyds, the statistical study of pinboling
which involved new techniques, the use of mechanieal property
meagurements to measure film Geterioration (all at Rohm & Haas),
the study of fibrin films which are really fibrous matg:. (at
University of Wisconsin), the study of the relationship between
thickeners and emulsiflers in latices- {Dow), the study of the
electrical properties of films (Westinghouse), and viscosity
studies on plastisols (Qoodrich).

The fundemental study of electrical preperties of film
fcrming materials is sommthing that we have neglected. It might
give us a deeper insight into the siructure of polymeric waterials
and might serve to impxove cur understanding of mechanical properties.

Particlipatior in this conf@rence was very instructive. It
is reccommended that it be continued on an snnual basis. Also, it
is 1ikely that some of the speakers (particularly shose sent by
raw wnterials suppliers) wmight be asked to repeat their tellks before
our laboratory staff. .

Sixty-four chemlists ¢ram dirferent paint ccmpanieg and
from suppllers attended the conference, 0. H, Bullitt, Jr., Dale
‘Heradon end §. Hochberg represented F. & F. The chalrman wss R. H.
¥ienle,; of Caleo Chemical Division, American Cyan&mid Company. The
papers pregented are summariyed pelows .
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TABLE I

SOME_DISPERSION RESINS

CODE  VCig SPEC, VISC.' | INTR. VISC, PARTICLE DIAM.“MIcRONS
A e .25 | | 2.3 7
VNV 96 29 160 05 .12 .6
DX 9 .26 - 05 .10 .6
c o5 .20 .8 .15 .6
N3 9o 30 " 10 .75 .80
B 97 e o - 10 _.g_g 1.30

1. Obtained by measuring vi&cosiby of o 2 gm polymer in 100 ee, nitro-
‘benzene.

2. Underlined figure shows musber average. Finé and coarse range 8180
indicated. '
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PABLE I1

PARTICLE SIZE DISTRIBUTION IN A CLEAR VYNV ORGANOSOL

MICRONS
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"COatinga rrom 0rg§noaol and Plastisol Dispersions”
by G. M. Powell of Carbide & Carbon Chemical CDMpagg

' A large portlon of the m&terial discusaed by Powell in
this paper has been discussed in a paper by ¢. M. Powell, R. W.
Quarles, C. I. Spessard, W. H. MeKnight, and T. E. Mullen, entitled
"pormulations studies of Vinyl Resin Organosols” , Mod. Plast. 28,
p. 129 (June, 1951).  Powell started. his talk with a8 discusaion of
the particle size of various resins which may be ‘made up into organc-
gols or plastisols. Teble I gives the data that hs. dlscussed. This
table shows that there is a rather wide spread between the swall size
and the large size particle of the same resin. The VYNV type of reain
is uged in organoaols mostly because of the small particle size, while
the KV-3 type 18 used in plastisols. In general, large particle size
is favored for plastisols becauge larger ratios of solid polymer to
fluid digpersant are required in the finished product. Material of
lerge particle size generally results in lower viscosity than the same
weight of the material of small particle size. ‘

Table II shows that the original particles of the solid org&ncw
50l resin are not. complietely breken up in grinding an orgenosol in & :
ball mill. It also shows why great 4ifficulty hes been encountered in
getting good gloss Irom & vinyl chloride organdsol.  Note that in this
teble there 1s a failr amount of material, fully 144, above 1 micron in
particle diameter., It is not expected that a material of this particle
size could possibly result in & glossy organcsol f£ilm. ‘

. Plastisols are generally made by thoroughly mixing the polymer
powder with a plasticizer., After gpplication to the proper substrate,
the mixture 13 heated, and coalescence occurs. The tensile strength of
the resulting product depends to a large degree on the plasticizer used.

For example, if 60 parta of VYNV organosol are used to 24 parts of

- trieresyl phosphate, the tensile strength will be approximately 5,500 ibs.,
8q. in., but if the plasticizer is dioctyl phthalate, the tensile strength
will be about 4,500 1bs./sq¢. in. If 1t is R2H, & polymeric pl&&t¢ai@ew
the tensile strength will be on the order of B,000 lbs./sa. in.

The viscosity of plastisols was studied by means of Brookfield
and Interehemical Viscosimeters. It was found that as the resin content
is increased, the viscosity remalns very low up to some critical point,
and at ‘that point the viscoplty rises very sharply. This would be typleal
of & well dispersed pavticulate system. In the case of the NV3 {ype resin,
which is similar to the VYNV type, but of larger particle size, that
_critical concentration occurs at about 554 resin by volume. In general,

the vigcosity of the plastisol is determined to a great extent by the
viscosity of the plasticizer.

Attempls were made to determine the‘mechanism for the decrease
in viscogity or for the viscosity minimum that oceurs when mixtures of
solvents ave used to disperse orgencsols. Electraphore%is gxperimem%w
were performed which gave migration rates of 1.5 to 7 x 10™° em. ses./
 wolt em., that is about 1/10th to 1/100th of the migration rates ia
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Aqueous systems. The mobilify 1s & minimum in the neighborhood of the
viscosity minimum. Originel ionic impurities 1n the material do not
seem to affect the reaults at all. a

Vinyl chloride organosols seem to be difricult to adhere
to most materials. However, several mgthods Were proposed.

i, (&) To use an undercoat of wash primer, which consisis
largely of polyvinyl butyral.

(o) To use a topecoat which contains & polymer of the VAGH
type (vinyl chloride, vinyl acetate, vinyl alcohol) Which is dissolved
in the solvent of the or@anosol.

' 2. It was suggested that & solution primer be used as & bese
coat and that the solution primer be selected for its good adhesion.

To iIncrease adhesion to paper it was suggeated that cationic
wetting agents be used on the paper or in the organosol, as these-
catlionic agsnts increase the penetration of organic materials inte
paper.

“SOme Rheological A&pects of Vinyl Plastiﬂols"
by w D. Todd, B. F Goodrich Chemical Company

Todd used an Interchemical Vigeosimeter to measure the flow
properties of plastisols. ' He found that plastisols show dilatancy, '
thizotrapy and yleld polint at the same time. ,

The plastisols are generally made from polyvinyl chleride
composlitions of large particle sizs, e.g., Geon 121, which has &
rather uniform particle diameter of ‘2 microns. Geon 100%26S has
much smaller particle size and & lower molecular weight. ¢eon 2¢2
1z & copolymer of vinylidine chloride and vinyl chloride of large
particle size, Mixtures of polymers of different particle aize may
be used to obtain particular flow characteristics. For example, 2
mixture of Gecn 121 - 22 parts, Geon 100X26S - 33 parts, Geon 202 - 45
parts and plasticizer - 65 parts has the same viscosity at several
sheer rates. ‘

The choice of plasticizev depends to some degrée upon the
aging characteristics desived. Dioctyl agelate and dioctyl sebacste
age well and have a low vigcosity. Tricresyl phogphate ages poorly .

When using pigments or fillers with plastisols an increzsed
amount of plastlcizer is used, The ¢il abgorption of the pigment or
filier should be measured, using the plasticizer that will be used. in
the organosol. The oil absorption figure obtained should be used to
determine the extra amount of plasticizer %o be added.

Te obtain increases in viscosity several agents may bé ‘used
in swall guantity. The most interesting are (1) ethyl cellulose - 11
cevtipﬁiae 483N-10, (2) bentone - No. 34 of National Lead, (3) Ceramid -
of Glyeo Preducte, (4) calcium stearate - made by Whitco.
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TABLE IIT

CODE VISC. VISC. YIELD PT. D OBSERVED SPREADABILIM
o 180 20 (dynes/om.2)
1 13,000 ep. | 3,400 cp. 0 2.17 poor
8 52,000 11,000 0 1 o0.72 Faiv
i3 13,000 &,500 ) 3,000 6.#’1 Very good
18 112,000 2,700 0 2.86 Poor

DUP030003283



Ed - ) -;n%u-»
« The plasticizer used may be selected to give low viscosmity.
& typical formula of a low viacosity material would be Geon 121 ~ 100

parts; dioctyl sebacate -~ 15 parts; Flexol %GO - 15 parts, Gicetyl
phthalate - 32 parts; cley - 20 parts., ‘

The rheological charaeteristics for plastisole of different
types was then discussed: :

: For mold casting plastisols, viscosity ahould be lou; yield
.value - none; dilatsncy - small to moderate amount permissible. For

slush molding plastisols viscosity should be low to medium, that is
below 12,000 centipoise; there should be a low yield value with some
thixotropy, a small amount of dilatzncy not harmful, For spray appli-

~cation viscosity should be low, less than 2,000 centipoises; yleld
value - considerable amount desired; . dilatancy - not desirable.- An

. example wag given having a spraying 0anaistency at 66% solids.

Plastisols are often used in dip coatings. The object to
be coated is heated and immersed in the plastisol, The Plastisol forms
& gelled coating on the hot mold and then the mold is withdrawn. The
viscosity desired is low to medium, about 12,000 centipoises; low
vield values are generally desived and & small to a medium amount of
~dilataney is permitted. v

For speseisl dip coatings en which there is to be no drip,
sgitated baths are used and the objects are removed very slowly and
at an even rate. Low viscosity 1s desired - less than 2,000 centi-
poises; no dilatancy 1s permitted; and an appreciable yield value
is necesaary, "no less than 1/10th of the value of viscosit i

For glove coatings medium viscosity, below 12,000 centi-
poiges an appreeiable yield value; and a low value of dilatancy is
desired. ; : :

For spread coatings the characteristics will depend upon
whether a8 deep penetration 1s desired into porous materials, or a
ghallow penetration 1s desired. For deep penetration a low viscosity,
legs than 2,000 centipoises; no yield value; and a low to medium
dilatancy. For shallow panetration medium to high viscosity is
desired, with an apprecilable yileld point and no dilatancy. For non-
porous articles viscosity should be low to medium, yileld point should
be low to racilitate flowout, and dilatancy preferably low,

For plastisols to be used for spreading, & new hypothesis
was developed to give a value for a term called "spreadability” which
woulG correlate performance with viscosity measurements. The ides is
to obtaein coatings that could be put on rapidly in a knife caatimg
type of mechine without the phenomenon of "spitting”. "Spitting”
oceurs when the coating does not go on smoothly but is pulled away
frow the fabriec in very small areas. To measure spreadability, the
viscosity at 180 rpm. and the viscosity 0? 20 rpm. are measured in
the Interchemical instﬂument-

R = Viscosity at 180'divided by viscosity at 20 rpm
D, = R minus 1
o= 10,000 % D

VISCEETEY €L 180 rpﬁ,
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FIGURE 1

Effect of 1% of varioua emulsifiers on the vis-
cosity of 0.25¢ methocel solution vs. its effect
on a uhickaned 1atex containing 0. 25% 2M:hoce-:l.
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and that is the measure of spreadability. The lowest wvalue of D
is the best spreading. Table III shows examples of fowr plastisol
materials, values for the visocosities and values for D, together
with a rating for coatability or spreadabllity. ' ‘

"Coatings - Properties of Synthetic Latices” ,
by 0. R. MoIntire (Saran Laboratory, Dow Chemical Company)

A big problem in the manufacture of polymer emulsions
is the choice of emulsifier. Thls choice wlll depend to some :
degree on whether there i1s a step of soagulation later in the manu-
facturing proecess or whether the latex wlll be used directly. Cholce
of emulsifier influences its stabllity, its tendency to foam, the
color of the finished product, its opaclity. A wetting agent may or
may not be permitted in the finlshed product, depending upon its use.
Generally an emulsifier ls used that would keep the viscoslity low,
but water sensitlivity must be kept in mind. Degradation of the
polymer in later use must 2lso be kept in mind when picking an
emulsifier. It is therefore almost standard practice to use
several emulsifiers - first, small amounts during the polymerization
step, and then additional smounts and perhaps different emuisifiers
for increasing the stabillty of the finished product. The stability
of the finished latex is influenced by the type of emulsifier used
as gtabllizer and by the particle size. Creaming generally resulte
in the case of large particle size emulsions. This creaming doea
not necegsarily result in breaking of the emulsion but merely a
separation. The cream can be stirred in. Coagulation during
storage is a cowmon form of failure. Accelerated tests for storage
8tability are centrifuging and use of an oven. Stability to wechan-
ical forces is generally tested with a Hamilton Beach mixer. Small
particle size favors wechanlcal instability. Tolerance for foreign
materials is another form of stability which 1s tested for. The
methods for selection of emulsifler have not been worked out.

The addition cf plasticizer to & latex in order to schieve
softer and more desirable films (in some cases) mey be done in seversl
ways: ‘ '

- (1) Emulsions of a plasticizer are added to emulsions of the
atex. ' e )

(2) Plasticizer may be added to the latex and subjected o
mixlng action, , ‘ '

. (3) Casein or methocel may be added bo the plasticizer. The
latex may be added then in swall amounts to the plasticizer with
ggnstaﬂt mixing. Lerger and larger amounts are added until inversicn

eurs, ' .

, The time vegulired for plasgticlzer-polymer equilibrium is
somebimes falrly long. It is tested by centrifuging the mixtuve. I
sufficient time has not been allowed then centrifuging will resuls '
in separation of the plapticizer. The time required may vary from
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one hour to two or three days. xn any case, better results with
the finished filw are obiained sfter the plasticizer-polymer
mixture has been standing for some time, Heat, or a small amount
of good solvent added to the plssticizer will speed this up.

The &ction of thickeners was discussed fairly thoroughly.
Very small amounts of thickeners are effective. They are much more
effective in latex than they are in water. Furthermore, the %hick»
eners are more effective on small particle size emulsions than on
larger ones. When the thickener has 8 large effect on the viscosiﬁy
of the emulsicn then, in general, good stability will vesult. Several
explanations have been given for the increaged effect of thickeners
in latices over their effest in pure w&ter: :

(1) Mater eoncentratea arounﬁ the latex particles leaving the
concentration of thickensr higher in the free water phase. This
explanation is not sufficient because too great a thickness of ab-
sorbed water would be required around the particles.

{2) There is interaction between the thickener and the emulsi-
fier., Emulsifiers increase the thickening effect and the explanation
is that bridges are formed between the particles as a result of the
thickener reacting with the emulsifier. This explains the effect of
small particles In increasing the thickening action and it explains
the plastlie flow of thickened dispersions. Data wes shown on the
effect of 14 of various emulsifiers on the viscosity of & methyl
celliviose solutlon and this was compared with the effect of the
same emulsifiers on a thickenad latex - that is thickened with methyl
cellulese. There was good correlaglion between them, Figure 1 shows
the type of graph obtained. ; '

. Bridges obtained with the thickener mre not eaeily brokmn
by dillution. The viscosity that results from the additlion of thicke
gner is different, depending uwpon the wethod of addition. Data waas
glven on the effect of different wetting agents, using a methocel
thickener. It was shown that, if the wetting agent is Aresklene 375
very large effects ave obtained as compared with Duponol ME,. Aercso* G
sodiun stesrate. The use of hydeophylic pigments decreases the vi
coglty of a mewnoeel thickened dispersion. Other interesting items
pointed out by MeIntire included the uge of styrene-maleic snhydeide co-
polymer in an auxilisry emulsifier which generally improves the frecuse-
thaw stabllity; end the observation that addition of defosmers
sometimes gpolls freeze-thaw stability; pigments having soluble |
s2lts hurt the stabllity of the resulting mixture; glycol may be
added to latisces o lmprove the mobility towards the end of the
drying process, and to get films which dry ou heating.

"Coatings from Q%yrem&«Butaﬁiena»Drying 01l Emulsions"
by w Bogch, Worth Dauota Agricu&tural coliegeg Fargg, M. Daha%ﬁ

Putasisne-styrens latex wae mixeﬁ into a8 drying oil in the
form of & water-in-oll emulsion. ‘The mixture was dried and experi.-
ments were performed to determine wh@tker any water was withheld in
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the final product. No water was found, contrary %o a-paper that
appeared in the literature some time ago.

"Properties ofiﬁilms and Coatings of'Biqlpgical'grgg;n“ v
by J. D. Ferry, University of Wiscgnsin;knept.'gf Chemistry

N Cellulose fibers which may be lsid down into a blotter 1ike
film are produced by bacterium xylenum. These fibers are approxi-
mately 300 angstroms wide. ' ,

Fibrinogen consists of fibers of approximately 35 angstroms
by 700 angstroms with a molecular weight of 500,000, It forms clots
at a concentration of 0,004% and a volume fraction of 0.00003. 1If a
15 millimeter c¢lot is compressed gently to 3/10ths of a millimeter,

a rubbery film is obtained which contains T0% water. The water can

be replaced by & hydrophylic non-volatile plasticizer, for instance,
glyeerin, The fllms look and feel like highly plasticized vinyl resin.
The finest strands have a dlameter of 100 angstroms, which is 3
fibrinogen units in thickness and the length of hundreds of fibrinogen
units end to end. The f1lm may be swollen in one mol of acetic acid
containing .05 mol of sodjum chloride, The volume increases 2.4 times.
The permeability of the fibrin films was measured. It is 0.2 cc. per
hour per sq. cenfimeter per atmosphere pressure with liguid water on
one side of the membrane being forced through. A calculation was made
agsuming that the pores are cylindrical. The openings sre calculated
to be on the order of 500-100 angstroms wilde. Therefore hemoglobin
with & 60 angetrom particie aize filters through such a membrane but
larger protein molecules do not. Armour suppliés fibrinogen powder
which contains épproximately 607 fibrinogen at 40¢ per gm. At water
contents of approximately 60% leathery £ilms are obtained. The mapi-
mum tensile strength of a plasticized f£ilm is obtained at about 58%
fibrinogen in the film and the maximum tensile strength is about

625 1bs./sq. in. with an elongation of 100%. '

"Strength of Surface.ﬂaétinggi

by R. Grinsfelder, Rohm &'xaas CQmpahy, Philadelbhia, ra.

A quantlty celled toughness, whieh is the area under a
stress straln curve obtained on a Scott Tester was used ag a criterion
for high strength. Hessurements were made on a serles of alkyd films,
and tensile strengths, elongation end toughness values were given.

The elffect of accelerated weathering on the mechanleal properties of
a series of eight Pllms was measured after exposure to high temperatures,
to UV, and in the Weatherometer. {See Teble IV). Methacrylate and
acrylate modified alkyds wevre wade. The effect on the toughness of
- variocus proportlons of oil, acrylate, and glyceryl phthalate was

- measured. It 1s suspecied that the acrylate used in these studies
by Rohm & Hzas iz pub in by wey of the double bond rather than by
way of ester interchange. Maxlwmum toughnmess was obtalned at a
content of 30f acrylate, 407 glyceryl phthalate, 30% oil. On
exposure in the Weatherometer, films containin% about 25¢% glyceryl
phthalate were best. Thege also contained 20-40% of oil.
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FIGURE 2 | |
PERCENT OF SAMPLES HAVING BREAKDOWN VOLTAGE LESS THAN INDICATED VOLTAGE
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EFFECT OF EXPOSURE ON MECHANICAL PROPERTIES OF ALKYDS

~ | 1053 IN TOUGHNESS % _
ALKYD CODE | TENSILE STR. | ELONGATION | TOUGHNESS | HEAT (a) UV(b)'WEAT?E%OMETEB
1 2500 99.5 1250 34 17 g1
2 2900 | 68 1000 | 27 poo | 91
3 3100 59 ' 930 37 98 90
& 3100 80 1265 |Gain 8 |94 70
5 3400 66 L 1320 22 loo | 79
6 3000 51 (= 6 85 6
7 2500 33 519 42 00 70
8 330 | 650 ~1oo 00 100

(a) 1%0°F. 100 hrs.
(b) 100 hours Fadecmeter

(¢) 120 hours Weatheromeﬁér
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"Electrical Properties or Organic Fllms®
by Dr T. w Dakin, w&atinghouse Reaearch Lab., East Pittsburﬁh, P8

In the use of filme for electrical purposes three properties
are considered of outstanding interest;

1. Conduetivity D.C. and A.C.
2. Dielectrio constant

3. Dielectric strength.

Fllms used for electrical purposes are assumed to be very viscous
1iguids They are considered as solvents of low dielectric constent,

. .As 2 result of the low dielectric constant, ions are only
slii htly soluble in the film. 1In addition, lonizing materials have a
low dissotlation constant. The dissociation constant is given approxi-
mately by the expression;

e

- log Ky = K/e’

80 duetiy%ty.of {ilms indicated by the symbol 7is of the
order 1010 to 10~10 ohms~tem. The conductivity is assumed to vary
approximately inversely to the viscosity or hardness. In films, salts
are the greatest contributors to the conductivity. Acetic acid and
other carboxylic acids yield extremely low conductivitiea.

The observed conductivity ia made up of contributions from
various sources. Incidental quantities of water may result in materials
of enhanced conductivity to D.C. and A.C.. Ions inerease conductivity to
D.C. & A.C. Dipoles affect only the A.C. conductivity, but thelr effect
ie quite pronounced at certain frequenciea. The pesponse of organic
films to alternating currents is characterized by a relazxation time 7~
When the fregquency of the appllied A,C, 18 of the same order as the
relaxation time, then profound effects are noted in the dielectric
constant and in the dlelectric loss. To study the relaxation time
measurements of dielectric congtant end dielectric loss therefore
are made as 2 function of frequercy. In measurements of relaxation
time of polymesrs it has generally been found that the relaxation time
increases ag the molecular welght of the polymer increases.

. Heasurements have been made of the loss in a linseed oil
glycerol phthﬁlate resin at various temperatures. At 75°C. the loss has
a peak at 10~ cyecles per second; at 50°C. at approximately 400 cycles
per second; at room temperature the peak is bHelow 0.1 per sec. This
sort of informabion has 1ts parallel in the mechanical behavior of
the films. It is well established that certain films will follow a
slow wmechanical deformation but will not follow a rapld one. It would
seem that when films have a rapid relaxation time, then they can follow
slow impulses wlthout rupture but if they have a very slow relaxation
time, then strain bullds up rapidly in a stressed film and the {ilms
appear to be more brittle. The advantage of an electrical relaxation
tine test as compared with the mechanical relazation time test is thal
in the process the £ilm is not broken or permanently deformed. Re-
peated measurements can be made on the same f£1lm,
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Dakin made the statement "dieleetric dreakdown iz some-
thing we really don't know how to measure”.... However, he pointed
out several 1mportant aspecits of making the measurements of di-

electric breakdown. A prime cause of dielectric breakdown is
corona, which erodes the flim. Thie is a function of time.

Probably the major cause of difficulty with measurement
of breakdown is that the defects are statistically distributed in
the £ilm. Figure 2 shows a typical probability distribution curve
obtained from measurements of breakdown voliage on twe coated wires. -
When longer samples of wire are used the probabllity of breakdown
increases and the voltages therefore that would appear on this type
of’ graph would be lower &t equal percent probabllity. Dakin pointed
out that, &s a practical consequence, only very small voltages can
be used in wires having extremely high breakdown voltagea.

of Crater Formation 1n Baked Surface
fohm & Heas, iﬁﬁeipﬁiﬁ, I E '

"gstudies of the Mechanism
! o Uusman,

When alkyd-UF films are hahed craters generally form In
the film. These have been traced to droplets of silicone for the
mosy part., Even where extreme care is used to insure freedom from
silicone contamination craters nevertheless are still formed but
they are very much reduced in frequency. Gusman studied the statis-
tical distribution of craters in films and made studies to determine
how they could be reduced, He proved that crater formatlon generally
occurs in the oven and is due to & reduction in the viscosity of the
film prior to the oross-linking reaction. This viscosity reduction
is, of course, due to The high temperature in the oven. Gusman
worked out an inbteresting technique for following the viscosity of
a £ilm while it was in the oven. He bulils up a thick £ilm and then
obgerved gdme amall defect or dust particle in the surfeace as it
flowed doun with the panel in the vertical position. He followed thig
flow by means of & cathetometer. It is interesting to note that the
uge of certain soluble sllicones added to the U-F alkyd mixture redusced
the formation of craters due to silicones. Anybody interested in fol-
lowing this problem further might communicate with Gusman at Rohm &
Haag., He indicated that he would be happy to discuss with them all
his findings cn that subject that were made public at the conference.

"Theories of Adhesion” - ;
by $. W. Reinhart, U.S. Bureau of Standards, Washington, D.C.

Relnhart admitted that a1l of the instruments that are now
in use for measuring adhesion measure some complex guantities that
are only slightly relet¢ed to the true specific adhesion. The best
overall instrument, he belleves, is the Interchemical Adherometer,
which measures a variety of factors. There is reason to believe,
however, that in many cases the Interchemlcal Adhercmeter gives
results that are at  vardance to what other loglcal considerations
would lead one to believe. Among the factors contributing to ad-
heslon ls en interesting one - the relation between the thermsl co-
efficlent of expansion of the coating and that of the substrate. He
deseribed a study which indicated that in order to obtain satis-
factory adhesion of a primsr to a substrate it was necessary to make
the thermal cosfficients identlcal by the use of selected extenders
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_in carefully adjusted amounts. He believes that, in some cases, this
1s the most important determining property. (Buresu of Standards
Research Paper 1745 - Oct. 1946 by Philip S. quer.) :
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