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My invention, relating generally to foundry
practice, more particularly concerns not only
foundry compositions, typically foundry cores,

but as well; a method of producing the same.
One object of my invention is to provide a
method both of producing foundry core composi-
tions and of producing foundry cores therefrom,
which method is at once simple, rapid, certain
and predictable in its results, and while appre-

ciably minimizing the manipulative time hereto- |

fore required, demands only a small number of
procedural and manipulative steps, requiring only
modest labor demands of but limited skill,

Another object is to provide a foundry core
composition which can be quickly and rapidly
produced from materials which in themselves are
inexpensive and readily available throughout the
country, which is relatively free from stickiness
or tackiness during production, and this with
moisture content appreciably lower than hereto-
fore employed, by the use of which composition
both the surface of the core itself and the result-
ant cast metal surface are improved, and in
which, upon the inclusion therein of the usual
quantities of added binder, appreciably greater
tensile strength and hardness are achieved in the
finished core, or alternatively smaller quantities
of customary binder additives such as commer-
cial core oil or commercial resin core binders will
produce entirely satisfactory strength and hard-
ness in the finished core.

A further object of my invention is to provide
a foundry core which can be rapidly and readily
formed, and which when produced, not only dis-
plays the required high green strength and mold-
abiliby, but possesses required hardness of the
finished core, and this with achievement of excel-
lent surface detail in the poured casting without
necessity of employing a, core wash; and in which,
without detrimental results, a moderate quantity
of argillaceous substances may be included along
with the clean silica sand, for increased green
strength.

Other objects and advantages of my invention
will in part be obvious and in part more fully
pointed out hereinafter, during the course of the
following deseription.

My invention accordingly may be seen to re-
side, not only in the combination of substances,
mixtures of materials and composition of ingre-
dients, but as well, in the several manipulative
steps, and in the relation of each of the same to
one or more of the others, the scope of the appli-
cation of all of which is more fully set forth in the
claims at the end of this specification.
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As conducive to a more thorough understand-
ing of my invention, it is to be recalled at this
time that the production of foundry cores. inter-
boses a number of problems which are unique
unto themselves, and which are encountered only
in' this phase of foundry practice. In short, the
production of foundry cores is much more diffi-
cult than in the production of foundry molds in
general. Now, it is well recognized in foundry
practice that unfortunately, ordinary silica sand
alone does not give rise to a core sufficiently hard
or strong to answer the requirements which it
must satisfy, either in its “green” or in its final
“baked” form. Thus, the practice has arisen,
starting some years ago, of employing a drying
oil, a thermal-setting resin, or a thermal-setting
pitch as an additive to the sand, in the form of a
binder.

Such binders which impart desired baked
strength, however, do not in themselves give rise
to reguisite green strength. Accordingly, to
these binders are frequently included additives of
which starch, dextrin, glue or other drying-type
glues and binders are typical. All such additives
to the silica sand are extremely expensive when
compared with the cost of the sand itself, and
when measured in the light of the use to which
the mold is put.

Some practical difficulties as concerns the
physical properties. of foundry core compositions
have been introduced as a result of the recently
growing reliance on mechanical devices known
as core blowers. 'The two somewhat inconsistent
requirements exist for use in such machines that
while the sand must have cohesiveness or “green”
strength sufficient to maintain its proper shape
during handling, at the same time it must be free
from adhesion to the core box or mold, i. e, it
must -display minimum stickiness, Moreover,
core sand for blowing operations must display
ready flow qualities under normal operating con-
ditions.

An important object of my invention, there-
fore, is to remove or to minimize in substantial
measure the disadvantages and defects hereto-
fore confronting the art, ang at the same time
to approach in practice the maximum theoretical
characteristics of core binders under prevailing
industrial practices. Another important object
is to eliminate or at least to minimize the neces-
sity for coatings or core washes. In one sense,
my invention comprises a mode of improving
existing binders and of increasing the commercial
utilization and ease of handling them.

And now having reference to certain typical
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smbodimerits of my invention which I now set
forth simply by way of illustration, it may be
fioted that in general the binders heretofore em-
ployed have the effect of “setting” or har dening
upon exposure either to air or to elevated tem-
peratures, or both. They are frequently called
. “thermal-setting” for that reason. It-is‘an im-
portant object of my invention. to ‘diminish- the
quantity of such thermal-setting binder for the
various reasons hereinbefore set forth and for
other reasons as well, all as.will be.pointed.out
hereinafter.

Bagically, then, my invention -involves the
proper combination of a petroleum hydro- carbon,
non-thermal-setting resin of high- Tieltivig ‘Point
with a thermal-setting binder.of the- general type
heretofore employed. Wheh this is properly
done, a marked improvement is achieveq in the
effect of the binder, all as will herein&fter" e
pointed out, and upon the total quantity of such
~thermal setting -binder ~which is ‘reduired.. To
‘gchieve successful ‘blending “of ‘the ‘non=thermal
with. the therimal-setting binders, and to ‘insure
scornpatability of my non-thermal setting binder
-¥oth “with .the thermial~setting binder ‘and the
~water content. of the sand, I employ an emulsi-
fying ‘agent and ‘an :aromatic 'solvent for ‘the
‘thermo-plastic hydrocarbon.

“As ‘has alreddy “been stiggested, my invention
‘has applicability .to ~all three ‘known types of
‘thermal-setting binders, including the oils, resins
‘and pitchies, “Within each 6f these three classes
‘the: modifications -possible ‘are.too numerous for
ready discussion. They have, however, in coni-
mion the ;general ‘characteristic -that they’ set-or
“harden -in:such manner ‘gs.t0 ‘Bond“the sand to-
:géther in a hard stable ‘mass ‘through the epnh—
cation of air or heat, or both. My first diseus-
‘sion, therefore, “will ‘be ‘directed “to the -treat-
‘mient-of the oil'type of binder.

It . may “be stated -without “fear of - ‘sucecésstul
‘contradiction ‘that the '¢ore binders ‘most com-
‘monly ‘ih‘use- at ‘the present time dare the “oils.”
Thése binders are either ‘formed entlrely of, or
-econtain, an- appreelable amount ‘of polymenzmg
‘or-drying oils, such’as tung=oil, soy-o11 and 51m1-
dar thermal- ‘or air-setting ‘orgaric oils, Smce
they display little or no ability to’ bond sand ab
:room’temperature, that is:sincein‘foundry par-
‘lance they 'display ‘no “gréen”” strength these
‘oils ‘are ‘comrmotily “admixed “with~ cereals “dex-
:trin; $tarch, clay or other ddliesives. Wh11e these
“gdditives -inpart ‘régliisite green strétgth, ‘thére

i are certam undeswable features attenda.nt upon

‘these drymg 011s ox1d1ze toat’ least -somie’ extent
-5t ‘room ‘temperatures ‘they dlsplay a cértain
‘amount of stickiness,.’e., @bsence of* ‘ready flow
gualities.

Now, I'have discovered that When suech’binders,
either~alone -or “wheén "admixed with substances
imparting green strength thereto, are conibined
in ‘proper manier with' a thérmeplastic or ‘hon-
thermal-setting” hydrocarbon eitheér: vegetable or
‘minera], and ‘when this Tast- mentiohed ‘hydro-
carbon-is: suspended along witha-suitable emil-
sifying ‘agent, 'in "proper’ égrrier,” this character-
“istic stickineéss'is no longer ev1dent

Perha,ps the- most active or 1mportant 1ngred1—
efit’in My riéw additive is 'the non-thermal set-
tifig ‘hydrocarbon resin. ~For “this- purpose I em-
ploy a- petroleum-base resin havmg a meltmg or
softening point of - app}_ommately 325° F.‘and a
decomposuuon*pomt of* approx1mate1y 600° . Its
ductility or ‘plasticify “at -room - témperatures is
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such that it is not activated by aromatic solvent
or by bonding agents, such as drying oil, thermal-
setting resins or any solvents which are normally
used in introducing such binders into core sand.
This latter point is most important, for should
the thermoplastm hydrocarbon resin be plasti-

ceizéd ‘or activated by “the solents, it will pro-
~duce a cofitinuous phase-and: thereby - Jominate

the physical properties of the core. Because of
the non-thermal-setting qualities of the resin,
.the resultant .core in which its physical proper-
ties predommate will be soft and weak.

Ttois fmportant:that the resin employed have
«a*ir'r'ieltin’g Point Below that at which drying oils

‘or ‘thermal-setting resins become set or hard.

That is, the melting point must not exceed 400°
P, -For, if this requirement is not satisfied, then
the thermo- plastic resin would quite likely enter
iHto “tHe bonding phenomenon. Or, because of
its thermoplastic charscteristics, it would detri-

ientally reduce the hardness -and strength of

‘tHe baked-core. "With o melting point below the

“setting or ‘hardemng temperature of the thermal-

settinig resins, However, the thermo-plastic resin
melts arid serves to ‘éoat the sand. grains-before

-hardening takes -pldces, and in ‘this'manner effec-
-tively rémoves itsélf from the binding phenome-

‘non. Thus removed, the melted thermoplastlc
vesin does not detract from the baked core prop-
-6érties. <In this regard, Vanadisét is found to be
emmently satisfactory.

“Vanadiset is & ron-thérmal setting petroleum
pitch which'is stbStaritially free of products thatb
‘are volatile’ ‘below - about -550° B, It is black in
the mass, fractures - conch01dally and -gives ‘a

‘hrown streak:on poreeldain. “The specific gravity

gt 77° F. is -abott 1.12 and ‘the molecularweight

»about 39200. It softens @t 170°°F. to '340° F.'and

is ‘soluble -in cafbon -disulphide, benzene -and
-other aromatic ‘solvernts. Vanadiset essentially
consists of asphaltenes 20% to 70%, ‘asphalfic
resms 5% to 15%,* and oil constltuents 95% to

""" Chemi-

_ cal ana1y51s reveals that ‘it 'contains’ about 21%

60

85

75

1o 64% unsaturated Hydrocarbons, with’ the fixed
carbon coiitent amotiriting ‘to ‘about 36% to 18%
‘and’the hydrogen content:aboiit’9% ‘or less. "The
-gsh"content is-less than % % of iwhich- vanadium
is the: prmcrpal constituent. (See, United States
“Piteént 2,409,437 iand -the ‘Bullétin of ‘October -1,
1947, of the Wilson Cdrbon - Company, Inc., €0
‘East “42nd ‘Stréet, New York 17, New York.)

“From ‘a purely fheoretical position, and in
order ‘to ‘ifmpart ‘maximum flow qualities to the
sand ‘and maximum freedom - from stickiness, ‘as
‘well ds to keep ‘the moisture ‘content -of the sand
to'a minimum,’ T would prefer to- employ- for the
‘thermo-plastic’ additive a'birder compriséd 1 00%

of “the thermo-plastlc ‘hydro-carbon. From ‘8
practical” standpomt ‘however, ‘and from neces-
sity, ‘T introduce 4long therewith both a-solvent
and ‘an-emiilsifier. This'solvent serves as-a car-
rier for the thermo-plastic resin and permits-the
‘same’to ‘be’ readlly ‘distributed +hrough the sand
‘mixture. The" SOlVenu employed must be com-~
patible-with tHe resin’which THise; and through
experience I find aromatic petroleiim’ solvents to
be preferable I have, however used - kerosene
-and -mineral sp1r1ts with some “success. ‘Since
it is qulte llkely that the solvént itself probably
detracts +to sorme eutent from the max1mum ‘bene-
fits attendant upon ‘the -addition of ‘thermo-
plastic’ resm T ma.mtaln ‘the’ quantlty of such
solvént-at-a mm1mum consrstent w1th obtammg
workable viscosity and’ fiidity in’the combina-
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tion, the solvent amounting only to some 10%
as a minimum, -

Moreover, since water is the moistening ele-
ment usually employed in foundry compositions,
particularly core sands, my additive must not
only be compatible with thermal setting resins
and thermal-setting pitches, but as well, reason-
ably compatible with water. To satisfy this re-
quirement, I employ an emulsifier, To this end,
I incorporate in the additive up to 5% by weight
of a soap or a combination of tall-oil and ethyi-
amine. Other than to insure the cormpatibility
of the thermo-plastic resin with both water and
the drying oils and thermal-setting resins,;- the
emulsifler does not enter into the action, and
has no direct bearing on the core effect obtained.
Similarly, stearines, lubricants or humectants
may be included in the basic additive to improve
certain results thereof. These, however, are in

no sense a substitute for all or any part of the °

basic additive.

A simple and typical embodiment of the basic
additive is ag follows:

Percent
Vanadiset resin_______________ about 31
Aromatic solvent___.____________ about 66

Soap (129 diethylamine—88% tall-oil)
about 3

In treating foundry core sand, the sand first
is mulled with core oil, this amounting to some
one to six quarts for 1000 pounds of silica, sand.
Along toward the end of the mulling cycle, I in-
troduce my new additive in the amount of one-
half pint to two quarts for the proportions of
sand and core oil noted. The mulling is then
continued until thorough mixing is had ‘and the
treated core sand is ready for use.

When my new additive is employed in small
amounts, say from one-half pint to about one
quart per 1000 pounds of core sand containing ‘a
core-oil mixture, either with or without other
additives imparting green strength thereto, a
marked improvement is displayed in the ability
of the sand to flow into position in the core box.
Moreover, a marked decrease is observed in the
formation of sticky films on the core boxes, on
the tools, and on the person of the operators.
The presence of such additives is found to pre-

vent plugging or closing of screens, vents and

other portions of equipment used for blowing ‘the
core sands into the core box. All of these ad-
vantageous features sum up to the fact that effec-
tive- use of blowing machines can be achieved
‘with foundry compositions produced according
to the practice of my new invention.

As an illustrative embodiment, in a 1000 pound
batch of sand wherein T employ a linseed-base
drying oil, together with cereal or corn four to
impart green strength thereto, with water ad-
mixed thereto I find that the inclusion of one-
half pint of my new additive, comprising a
thermo-plastic hydrocarbon in the presence of
an emulsifier and a solvent, permits a reduction
‘of one pint in the amount of drying oil used, as
‘well as the elimination of the approximately one-
‘half pint of kerosene which was formerly re-
quired as g lubricant or release agent, That is,
where three pints of drying oil were heretofore
required, by my practice this can advantageously
be reduced to two pints.

Moreover, the necessity of cleaning or washing
the core boxes with kerosene or lye to remove the
‘adherent sand is completely eliminated. Finally,
.the average weight of the blown core I find to be
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increased approximately 6%. ~This indicates a
substantial improvement in- density without no-
ticeable increase in cost. Improved surface de-
tail is observed. This increase in density in turn
apparently is attendant upon.the improved flow
qualities of the sand following upon the inclu-
sion of my new binder additive. Smoocther cores
are observed to result, with accurate attention to
surface detail, and with minimum penetration of
the molten metal into the face of the core. The
necessity for dipping or washing the cores is min-
imized and the smoother casts resulting are ac-
companied by a reduction in the number of re-
jects occasioned by improper dimensioning of the
cored sections of the castings.

I have discovered that the inclusion of thermo-
plastic hydrocarbon in proper manner in acecord-
ance with the teachings of my invention appre-
ciably diminishes the detrimental stickiness of
the core composition as heretofore observed.
Probably because of this, I have further observed
that when my new composition is employed, there
is no longer necessity for frequent cleaning of the
blowing equipment and of the flasks to remove
the sticky film formations. This advance in the
art assumes considerable importance when it is
considered that I materially increase the rate of
core production by decreasing both the number
and duration of non-productive steps and -the
amount of labor employed in connection there-
with. Moreover, absence of stickiness is accom-
panied by appreciable reduction in the rlugging
or obstruction of vents in core blowers and the
like. That this last feature involves appreciable
improvement in'quality of product is evident
when it is considered that when carried to a cer-
tain point obstruction of these vents prevents the
proper manufacture of a sound or solid core.
This is due to the fact that the free egress of air
from the flask through the vents is blocked. The
trapped air creates back pressure which, building
up upon flow of sand therethrough, eventually
prevents the sand from filling the core-box cavity
and conforming to the outline of the core.

It has long been recognized in the art that the
pick-up or absorption of water by the baked core,
an undesirable characteristic of baked core com-
Dosition, sharply reduces the strength and hard-

‘ness of the core. In this respect I have observed a

further highly important advantage inherent.in
the use of my new composition in that the fin-
ished core formed of such composition displays
a strongly water-repellant characteristie. . This is
probably due to the fact that the thermo-plastic
resins which I use are in themselves essentially
water-repellant, in the absence of the proper
emulsifying agent and organic solvent. 'Thus, in
the green state, after packing about the mold, it
is true that these core compositions are water-
absorbent. However, the emulsifying agent and
organic solvent are driven off and destroyed dur-
ing the baking process. The thermo-plastic resin
retained in the core following the destruction of
the emulsifying agent and organie solvent I find
imparts ifs water-repellant characteristic to.the
baked core in highly satisfactory manner.
Among the advantages attendant upon my new
practice may be listed the reduction of undesir-
able gas formations. Moreover, it appreciably
enhances the economy of the core formation in
that it frequently permits a substantial reduc-
tion in the amount of drying oil or thermal-set-
ting binders employed. It is highly significant
that this decrease in amount of thermal-setting
binders -can be achieved despite the fact that
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mene ot My newly -incorporated -ingredients need
“be thermal-setting, ‘For ‘emphasis, I repeat that
-6 “resin - additive which "I ~employ ‘should be
‘thermosplastic :and I -prefer ‘that it beractually
vificapable of :exhibiting in-itself any appreciable
-ewakedstrength. It isiwell Khown ‘oficourse’that
“the solvent and emilsifierdo hotiserve to:impart
hakedstrength.

Rt & now toa tonsideration :of thermal-

setting ‘bitches asshinding ingredients, thisdsnet :

néarly so widespread as is the use of :drying-oils.
Nevertheless, my researches:in #hat-direction:gis-
-glose ‘appreciably ‘enhanced results “gittendant
apon: the ’pm&ﬁi‘ce.fof:fmy..'mVenﬁdn,:xwhenfnseﬂ in

conjunction with “khown :pitch-type =hingers. 1

Just -as fin ithe tease of “the reilssand wcores, [in-
<erensed Aowability of-the shnd attends upon-my
-HERr;practice, along with +the achievement-of «de-
igired:good properiies with diminished:-water.con-

Jpent, ereater workabality of sthe composition anrd

“KessEticking ih thiecore boxes.

~1hese “differences sefectively shring into ‘reliet
sthe basic’ differsnees attendant upon sthe use of
sthetmal-setting asphaltines or . pitches -as ‘core

. uHingers oh “the-orme hand, and the wuse:of “non- 2

=thermzl-settine ‘hydrocarbon resin wdditives:on
“theother’ hand: and this istrueevensthough I
nge tpetroleum=Lase ‘materials ‘which rare “some-
atimes toosely:likened to rand-classified along with

therasphaltines. ~Thesessential point:according o -

thHertenching:6f iy invention is-that isuch addi-
“Hives vbe ‘tHermosplastic rather “than “thermal-
sSetting.

“The:practice also ‘has:arisen of rémploying,:as

“the binding substance forimpartmg dry stremgth -

‘+o - the Foundry -composition, ‘thermal-setting
sresins. Of sthese, “trea-formaldehyde, ‘phenol-
Formaldehyde and “meldmine-Zformaldehyde "are
wypical. “This Wise s sometimes ‘encouraged ‘due

sto'thd fact:that these addifivesbike moreiquickly #

“tHando rthe “drying woils, "arid *dre relatively :tow
“in 1gas fevolution. “Moreover, the residue :{rom
wsirch: cores - Appears: to be more rcompatible "with

molding:sands, rand therefore, “when “hroken-up,

seanihe mixedrwith freshisand and:reused;sothat -4

“Me:gperating costs:are somewhat-diminished. T
~do:hot:know whether thisiincreasedwconrpatibility
-8fthe: treated sandstas they are knocked out:of
sthe fusk: with fresh molding, either matural«or

csynthetic, - isdue to :a7quality “inkerent n:such 7

-resinsadditives, or-whether this s simply:a:prac-
“pieal manifestation of tlve mact-thatlin industrial
zoperation,’these resins-are more likely tobepoly-

smeriged or “paked” bacause they-eanrsebiquickly,

Ardiinthe absence ofioxygen.

THese -formaldehyde-base "resins -display va
saumber of :undesirablefeatures, however, which
idetract ‘considerably i from “their satisfactory muse
dpcpractice. (Ineludediamong these mayibe noted
rdaiy interenttendency: to stick .or;atherewithinsa
~core box ‘orifheslike, and .as well, a requirentent
i6f rcomparatively large ‘quantities -of -water.
ITrhese two:characteristics greatly Limit' theready
cuge -of thands ‘treated with thermdi-setting resin

FPindersiinithe mechanical scorerblowels ssuch:as

I haveréferréd tohereinbefore.

Mt may e noted-at thigipoit that while theo-
~petically it ‘s -entirély -posgible to dbtainexcel-
TTent dry-strengthyinecotes formed from fouridry
igompositions "using :thermal-sétiing resins ~as
~Binders inftheipresénce 6f-moisture cortentsbe-
“YoWw 89 ,‘itis-a significant yet:very'redlfaect that

" ifyiese theorétical: possibilities aremotiachievedrin
scommercial‘practice. “"The a¥thasnotias yet:pin-

ipbinted the exact: caiise-6f this failure to redlize *

80

70

8

‘theoretical maximum .results :inactual:practice,
but I advance the suggestion that perhaps dt:is
.attributable to the comparatively:low efficiency
of knowm rcommercial millers -or ymixing  equip-
‘ment. It may be that the:additive according:to
my invention results in:increaseéd muller:or mix-
-ing efficiency, the additive: perhaps serving ps:a
-eatalyst-with Tespect to the efficiericy of mixing,
rather than accomplishing simply an increased
-readiness of flow-of thessand. '

The ‘desire +0 employ: core-blowers being postu-
lated-and readily understandable,:a:practice has
sgrisen.in the  art, ~where thermal-setting :resin
binders -are -employed, which {ds-undesirable :in
4itself. This practice comprises:the use:ef higher
percentages of water -as: an-additive -to’the com-
.position -during -the mulling -process. ~"This de-
veleps "the ~dry strength -and hardness, but in-
.ereases the undesirable stickiness and impairs-the
flow-qualities-of the-composition during theblow-
ing operation. To off-set this, the ‘increase «in
‘water content.is -accompanied by~ the -addition of
“release agents” which willcounteract -the fuin-
desirable - stickiness. Illustrative of those are

-stearic or oleic acid, kerosene or petroleum lubri-
“cants. “For generally similar purposes, and as.a
“possible substitute-of -said release "agents, clay

or added quantity of ¢ereal may be employed.
These attempts to alleviate the undesirable

sstickiness resulting from -inereased .water, how-

ever, are characterized by:an.inherent weakening
or. softening .of the final product. -For ohe reason

“or another, all .such :additives -detract. from-the

theoretical maximum:qualities. of-thecore. -De-

5 -Spite.this, .they ‘have-been necessary heretofore

dn-erder. that . foundry compesitions:may:bepro-
.Quced satisfying --commercial .requirements.

In contradiction .to -all the - foregeing, the
~preparation .of .foundry-wcompositions-accerding
1o my.new practice. permits the.ready and. prac-
tical use.in.the foundry.of these: thermal-setting

_resins, .with .realization -.of -the desirable-char-

acteristics attendant-upon such-use,’ at-.a:lower
,mq’isture .content than has heretofore-been:pos-
Sible,..and .at .the .same. time {0 -avoid -stickiness,

sand.as well, the: necessity of the.use of . release

.agents.of either.of the two.types: just referred-to.
"Moreover, .rather than.detract. from.the proper-
ties of the.resulting:core, I.find-that the-new. in-
-gredients employed - according -to.-my -invention
.augment and improve.these properties.
Because.of :certain .characteristics of the ther-
mal-sefting resin, the .process.ofintroducing-the

-thermo-plastic binder-aceording. to-my invention
-Is.somewhat different. from-the-case :‘where core-
oils are used. -Whereas, in-the .case-of drying
-0ils,.a small.amount.of. the thermo-plasticbinder
may -he.added.-at.anytime .during - the .mulling

.cycle,:but preferably-at the.end thereof:and-after
all other.ingredients. haverbeen.introduced, quite
on.the contrary, in.the.:caseof-thermal-setting
.resins, .optimum :resulis -are achieved when-my

=new: ingredients are.mixed-with:;the:thermal-set~-

ting.resins .before - either .the :thermo=plasticror

-thermalssetting -binder- is -added: to- thersand in

the mix. -While I have-added-the:mew :ingredi-
ents.to.the.resin~containing composition:in other
manners and-at .other .intervals:in .the mixing

-eyele -with..good -effect, -uniformly: the - resulting
-sand.-eomposition -has:proved-to -be not as:satis-

factpry as when the thermo:plastic-and:-thermal-~
-setting: resins-are admixed ;prior;to introduétion

sinto-thressand.

‘IMoreover, :I have ‘foundthat : the *amount»6f

75 <thermo=plastic’ resin ‘required is gredterin: pro~
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portion to the thermal-setting resins than in the
case of drying oils, in order to achieve satis-
factory results. Probably this is due to the in-
herent stickiness of the thermal-setting binder.
When employing say a 62% solution of phenol-
resin’ in water as the thermal-setting resin, I
have achieved excellent results by admixing ap-
broximately one-half pint of 31% solution of
thermal-plastic resin with one quart of the water
solution of phenol-resin. This is added to 1000
pounds of clean silica sand. Theé foregoing is
to be taken ag merely illustrative of the general
range of proportions. It is by no means intended
to be limitative.

The permissible range of ingredients in my core
composition is quite broad, ranging from soms
one pound of the thermal-setting resin and one-
half pound of the thermal-plastic resin up to
about thirty pounds of each for 1000 pounds of
sand. ' So too, the permissible relative ranges’ of
the two ingredients may widely vary. The lower
limit of the thermo-plastic ‘resin depends upon
the stickiness of the thermal-setting resin in-
volved. If the stickiness of the latter is high,
then a larger amount of the thermo-plastic resin
must be employed. The upper limit is determined
somewhat from a practical standpoint. In gen-
eral, it is the point at which the thermo-plastic
hydrocarbon predominates the core mix, and g0
predominating, reduces the ‘Hardness
strength of the core below certain critical values.

The thermal-plastic resins do not in themselves
impart adequate baked strength or other baked
properties, and I do not believe that the use of

the thermo-plastic resin would he practical from. 5

a commercial standpoint where it would be pres-
ent in an amount greater than the guantity of
thermal-setting resin- employed.  As an upper
limit then, the composition would comprise 50%
thermal-setting resin by weight, and 50% ther-
mal-plastic resin.” I find, however, that no ap-
parent advantage attends upon using more than a
minimum quantity, the amount needed to limit
stickiness within a workable range, since the
thermo-plastic binder is intended simply to. per-
mit’ utilization of thermal-setting binders with
maximum effect, and. is not in itself intended to
serve as the strength-imparting hinding element.
This amounts to about 10%, by weight. I will
discuss, however, at a -later’ point herein, one
technical exception to the foregoing.

I have suggested hereinbefore that one’com-
promise solution of the problem of the increased
stickiness resulting from high moisture content
in the presence of thermal-setting resins has
been to employ release agents, which have the
effect of minimizing this stickiness.  The neces-
sity of this practice hag been deplored by the
art, because these release agents impart unde-
sirable physical properties to the baked core, or
at least, detract from the desired good qualities
thereof.

I have found, however, that an important ad-
vantage attendant upon the proper inclusion of
thermo-plastic-resins in the sand composition is
that the commonly used release agents such as
stearic acid, oleic acids, or fatty acids of high
molecular ‘weight no longer detract from the
physical properties of the baked core.” On.the
contrary, and quite apart from the common ex~
pectation, T find that such release agents, when
incorporated into foundry compositions in which
‘a thermo-plastic resin is properly included often
results in an actual increase in the desired qual-
ities of the finished core. In no sense, however,

and 3

10

20

40

o
[

Hu

8¢

63

75

10

do they comprise substitutes for the basi¢ in-
gredients of my new composition. ‘
To illustrate the practical value of my inven-
tion, it may be noted that I have already suc-
cessfully and commercially placed my invention
in use in an operation which had theretofore
been typical of the practice employing thermal-
setting resins.” By the Dproper incorporation of
my thermo-plastic resins therein, I find that for
any given moisture content, cores of greater
strength and hardness are produced than had
hitherto been possible, Particularly are the de-
girable properties of such core sands enhanced
when moisture contents of below 3% are em-
ployed. Moreover, although moisture contents
below 3% are desirable for core-blowing - tech-
niques, ‘so that increased flow qualities are ob-
tainable, I-find that blown cores can be readily
produced according to the practice of my inven-
tion with moisture contents as high as say 4.29%,
and this without the usual stickiness and lack
of flow qualities ordinarily attendant upon such
elevated moisture. content. ‘
In the practice of my invention, I find that
the ready-flow qualities of my new foundry com-
position effectively increase the rapidify of:core
formation, and thereby achieve g corresponding
reduction in production costs. Further, import=
ant reduction in operating costs attend upon the
elimination from the composition of the release
agents which counteract stickiness, an elimina-
tion which, desirable but not essential, has here-
tofore been:virtually impossible of achievement.
Also sliminated in substantial measure are ‘the
use of counteracting adhesives, which serve as
green strength binders, ‘and which materials in
themselves represent a - substantial element of
cost. The phenomenon of “wetter feel” of the
core sand embodying my new composition for
& given moisture content suggests a greater com-
patability between the water and the thermal-
setting resin. ~This is a possible further explana-
tion of the success of my invention. S
I have mentioned hereinbefore that the ther-

3 o-plastic resin improves the finish detail of the

resultant casting., - Purther to improve this fin-
ished appearance, I may, where desired, introduce
additional carbon into the foundry composition,
thereby completely eliminating the nhecessity for
coatings and core washes, and this without de-
tracting one whit from the value of the new proc~
ess. In point of fact, my new composition actu-
ally permits the use of certain forms of carbon
which previously could not be used because of
their tendency to soak up the binder; such" as
drying oil, or otherwise to detract from its effec~
tiveness. -

If handled properly, the thermo-plastic hydro-
carbon which I employ may be used as the addi-
tional carbon material, without detracting: from
the effectiveness of my invention. In this in-
stance, the amount of thermo-plastic ‘hydrocar-
bon may actually exceed the amount of thermal-
setting binder such as phenolic formaldehyde or
urea-formaldehyde.: This is the technical ex-
ception to which I have hitherto referred.

Thus, it will be seent that there are provided -
in my invention a method and composition in
which there are achieved many new and unfore~
seen advantages. When my composition is-in-
corporated in a sand mix slong with g thermal-
setting or air-setting binder, efficierit mulling ‘is"
obtained in absence of excess moisture. The core
sand may be readily blown into position about the
core pattern, giving sharp definition.  The sand
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flows. freely, without. stickiness; Necessity of
cleaning the blowing: apparatus and the mold-is
materially diminished:. Use:of release. agents is
diminished: All these and many other highly
advantageous results attend: upon the practice
of my invention, and this while obtaining cast~
ings' of sharp- definition. and close dimensions;
without: the necessity of facing washes and: with
diminished laborcosts..

Once the broad aspects of my- invention are
disclosed, many embodiments thereof will readily
suggest themselves. to those: skilled in the art.
Accordingly, I desire the foregoing disclosure to
be: considered as simply illustrative,. and not.by
way-of-limitation.

I claim:

1. Method of producing a foundry core sand
composition comprising. admixing with sand a
sufficient quantity. of birder pessessing thermal-
setting: qualities to impart. required strength and
hardness to the baked core, imparting improved
flow qualities: while. relieving stickiness: and: the
amount of required moisture by introducing: into
the: mix a. binder additive, the: binder additive
consisting: essentially- of: 90% to 30% Vanadiset
resin binder, 10% to:70% aromatic solvent. and
effective: amounts: up: to 5% of soap -emulsifier,
the- Vanadiset resin: binder amounting to from
10%: t0-50%. of: the combined: weight of the two
binders, and mixing the additive thoroughly with
the sand and binder:

2. The: method. of producing a foundry- core
sand:composition: comprising admixing with sand

irr. the. proportions: of 1,000. Ibs. of sand, 1 to 6

quarts: of thermal-setting drying oil; imparting
improved. flow" qualities-while relieving stickiness
and: the amount. of required; moisture by intro-
ducing into the mix % pint to. 2 quarts of Va-
nadiset resin binder in. at. least. 10%- aromadtic
solvent. and. effective. amounts. up:to-5%: of soap
emulsifier, with the Vanadiset amounting to from
10% -to. 509 of the combined: weight. of drying
oil and Vanadiset, and mixing. the. additive thor-
oughly. with the sand.and bin der.

3. The. method- of. producing a foundry core
sand. composition. comprising admixing. in. the
proportions of 1.1b. to 30.1bs. of thiermal-setting
resin,. %. to. 30 1bs. of Vianadiset. present. in. aro-
madtic. solvent: in the amount of at least 10%. by
weight.of Vanadiset,.and. effective. amounts. up to
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5% of soap emulsifier; with: the: Vanadiset resin
amounting to from 10% to 50%: of. the: combined
weight of resin:and Vanadiset, and adding the
same to- 1,000 lbs, of core sand: and thoroughly
mixing:

4. A foundry: core-sand composition essentially
consisting of the propertions: 1,000 lbs. of core
sand; 1 to 6 quarts of drying. oil, % pint to-2
quarts of Vanadiset resin binder dissclved: in
10% to 70% by weight of aromatic solvent. and
effective- amounts up to 5% by weight of soap
emulsifier; with:the-Vanadiset amounting.to.from
10%- to 50%- of the combined weight- of drying
oil and Vanadiset, said composition. having im-
proved. flow qualities; less stickiness and reduced
moisture requirement as compared to. compaosi-
tions of the same ingredients without solvent and
emulsifier.

5. A foundry core sand composition consisting
essentially of the proportions: 1,000 lbs. of silica
sand; 1 to 30.1bs.. of thermal-setting resin, and
%, to 30 Ibs. of Vanadiset resin binder present.in
aromatic solvent in.the amount.of 10% ta 70%
by. weight of Vanadiset and effective amounts up
to. 5% by weight of soap emulsifier, with. the
Vanadiset amounting to from 109, to 50%. of the
combined weight of resin and Vanadiset,. said
composition having. improved flow qualities, less
stickiness and. reduced moisture. requirement as
compared.fo compositions.of:the same ingredients
without solvent.and emulsifier..

6. A binder for foundry core sands consisting
essentially of thermal-setting resin and. additive
consisting of 90% to. 30%. Vanadiset resin, 10%
to 70% aromatic solvent, and. effective. amounts
up to 5% of soap emulsifier consisting of a.mihor
amount of. di-ethylamine and a. major amount
of tall-oil.

THOMAS E. BARLOW..
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