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ARSTRACT
A process for improving the flowability of resin
coated sand which compy dses the use of & flow
proomater with the mixture of sand and resin.  Also
“
i provided de a feandry mix compe dsing foundry sand,
a resin binder and the flow promoter, as well as
A prrocess Tor matcing foundry cores and molds using
Lhes fouedry mis. fhe resins ave estor curable
, Aalhaline phenolic vesole resine, Thus 1Yo
10 promoteyr s eelecbted tram the oroup consisting of
. !
fatby avids, fatty aloohols, fatty amines, fatty
‘ Camides and fatty altanalamides.
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METHOD TO IMPROVE FLOWARILITY OF
ALEALINE PHENOLIC RESIN COATED SAND

FRELLD OF  THE TNVERNT LGN

This invenlion relates Lo recin hinders

vaeiul far b making faundry sand coras and molds and
Loy i methort tor dmproving Lhe flowahility nr sands
cerated with e
resines.
HOLKEROLIMD OF THE  TRVERT LN

tinders ar binder systems fop foundery cores and
molds are wel l-known. o the toandry art, rores or
malds (o making metsal castings ave normal Ly prepared
fro scomixbture of an agor egalbe
material, such as eand, and a binding asount of a
biinder oo binder asystemn., Typically, after the
aggredale material and binder have hoen mixxed, the
resulting mistre e rammed, bloan o obherwise
formed to the desired chape or paltern, and then
cured with the ure of cabtalyets and/er heat to A

aulid. cured state.

r
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process, A bhird typz of process s

cout by pase by gaseous cabalysto

A paesing the volatile ¢

J}o |2

AN owvarieby of difforent processes for forming
mebds and cores have LDoeen developed in bhe foundry
indus by, hyer bype of process hnown as the

"hot-hox" process cegquirss that the mictoare of

caguregate matervial o and binder be cared and

1

hardenesd Lyoa holding patterna o core bon while

ceidvize ted bo head. fovathes Ly ol hinder syastem

“which doaes not require heating in ordes to Bring

abowt carding or bhacdening s koown oanos2 "nocbake

2 Toy

formine molde or cores ds koown as thoe "cold-box”
\

process . Cold-hox processes are gener sty carried

o hardenera

thirough molded reain coated sand at ambient

temperatura in order to achieove curing.

e such "celd-box” procese enploys an

o !

, e allaline colubticn of a phenotlo resole

sresin ae Lhe binder . This binder is cuwred by

v Lhrough the molded
resin~coated nalterial. The process g

de

v bl din detall o dn U6, Pabt. No.o A 060, TG
(Pey, 22,7200,

The eeter cwred process e superior Lo

same of the earlier processesn from an eovieon-—-

mental aslandpoint. However, sandz coated with

r
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alkaline phaenolic resole resins tend ta have less
flowabhaility than sands coated with certain other
binder wsyslbtems. This can adversely affect

qualr iy of Lhe Toundry coves ancd moldes, In the

higher blow

i af this cald-bos proces
are needed to Llow the coaled sand dinto
the core banes and it ds more dificult ba blow
Wi formly et e,
How bt hias besn found, i acoordanee with
10 thie zavention, that when certain covsmearads sees
with the ester—-curable alkaline phene)ic
restwle resin binders, they improve greabtly the
flowability ol sands coated with Uhe binders.
Thewe eancys form ooy es and melds with ':;.‘.'nr.n.? ther
5 sapr faces and sbarper edoes, as well o \-{1’ th more
cuni form deasity. Such cores and aolils give
castings: ot bebter guality. This iopy ovement
: alaso males poassible the production of cores and
molds with mare delicate patterns, [y ther move,
20 cwhen thie yosin coated sands of thie Srvention

cavee bibown dinto core boses, thoy o=n Lo blowm at
tower pressures resulting in less patbarn wear

and in less sand beiog bhlowy ol of the vents.,
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In addition, the cores prepared from these sands

are roleased more readily from the core boo
SUMMARY OF THE INVENTION

e acvordance with bhis invention, A there te

prravides) s peneess Toe dmproving b £ w‘!.m bility

ot sand Cosbed with an ester-curable allal ine

' ) : > 0 :
phenolic resale resain binders, This compeiaos

Incar poralting into the mivture of eand and vesin

bindey «an amount of a flow promoter effibctive to

Amprove the flowability of the coared cand wherein
Cthe Flow promoter comprises one or moee [ IUTRIG TR IATR R

"havang Lhe structural foromutas O-Y where 4 is a

! M .,
hydarocar bon vadice) cenmtaini Ny from ahout 19 o

h

about 20 carbon atoms and Y is selected from the

grewpe consisbing of O OH,  _CO0Od, 0z, e,
and L where the Rs are the same M different and

denobe H, alkyl aroups coantaining from Y o to X carbon

atoms . o L. where 7 denotes »_M_(f’)l—{X-—('ﬁH.‘(_____O,\”H wherein X

denot H oor CH, and n i= a whole numhber from 1 to
AN

Fur ther provided in accordance with this invention

s a foundry mix for preparing foundry cares and molds

which comprises a foondrey =and. frem abont 0% percent

Lo aboul € percent by weiaght of the sand of an

eater-curable alkaline phenolic resale pFesin bhinder and

r
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an amount of & Tlow promoter effective to improve the
flowabhility of bhe wix.

Al pravided, dn accordance with this invention,
e a process for production of foundry caree and molds

bl vhich comprises preparinog the froundry n?,i #oof this

invention, placing the foundry mis in o vented core or
o ld hos and gassing the mixture in tho core or mold
e with A volatile esbkey.,

DESCRIPTION OF THE PREFERRED

10 EMRODIMENTS

The proceas of bhie invention i@ ueed with

rster-cuy ed alkaline phenalic resole resin hinders in

the cold-bow process.  When ester-cured alkaline
phenolic resole resin bindors are azed in Lhis process,
15 formdey sandd ds coateld with the resin, The cand coated

with resin la blown inko a core hax, Then a gaseous or

vaporizad ester, such a8 wethyl fecomate, ie poassed
Cthrough the coated sand to cwre Fhe pone iin. e noted
above, this process is described in detail in U.8. Pat.
20 Mo, 1,458,307 (Re. 32,720}, This patenl is

incorporated berein by reTerence in ite entirety,
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favy refraciory matorial comeonly used to make
foundry coores and mold: can be wsed 1o Uhe composition
st o e ese of  Bhis anven i, S ey e baey

canda, laks camdzs, hank sands,

warcon msnds, chromate caovd, nlivine coand and the like.

laey, arisc by e eof bheae maetor Lale may Lor waed,

By ioveter s vese i the proosae of This
] ¥

i

irvesn b iy sue enpdoyed i Lhe proapore blons noemally used

iy fenuadhry Biander operationgs. Theeo e generally

Soper L oarnd oaleonat BUopse s by weight of

bz tvpzen s abouls O

Lhee rein binder pev 100 par e od bthie v efractory
matoy ial.

s taanders weed dn the

The phenolic v
, '
practive of this invention are prepasoed by methods well

Kyvown iy the st In general, Uhey are proepared by

af an aldelyyde with & phenol

Feactiing & molar e
vnchey sl kaline conditions. Various phenolas may be used

in Lher peparation of the raesin. the preferred phenolic

tmd et ol Le unsuba bt bubed phenold . Litewise, any of the
comnan o used aldebydes may be used o the preparation

gl bhes resain, The preferr ed aldelede in Tarmaldehyde.

Miy of Lhe commonly nued basic catalysts may be

used Lo prepar e the phenolioc vosole o b ihy .
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However , the preferred alts i in the product is KOH.
For thies reason, thie alkali may he used in the
manufaclure of the resin, or may bhe added to the resin
subsegquent to its preparation. The alkalinity of the

i tesin ie expressed in bterms of the molar ratio of KOH
ter bhe phenol in the resin,  However o otheyr alkalis are
ot este loded and may he ased alone o in combination
Cwdobhy RO,

The melar ratio of KOH:phenol in bhe resin

10 salutlon ia in the range of from abouk 0.2:1 to about
1.2:3.  The proferved molar vange of FOH: phennl is from

aboul 0.14:1 to about O.9:21.

Tree molar ratio of aldehyde:phenol dis drom about

1.2: 1 b about 204621, The preferred molar range of
1% aldetyde:phenol iz from about 1.6:1 to about 2.72:1.

The hinder used in thise invenlion ie an agquecus
soluticn of The alkaline phenolic resole resin.  The
m=elide content of the agqueous snluticon i= in the range
el Tt om aboat 40 perecent to shoot 78 peroent by we ight.
20 The moltdability of sand conted o t:.h‘ the bhinder is
Cincreascd by means of & flew promoter . Componds
sui Fable far uar as flom promobers an bhe process and

compositinns of the wresent
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irvoandiony are fabby acide, fatty al-ohaols=, fad ty
amines o feb by amicee apnel fat by albannomdclos, The term
"Fatty" dis used hereln to deeiognabke compesarcle
coorbavining @ bhydrocay o radieat witlh from abeout 10 to
3 Caboul w0 carbon abome . fhesary compoande gy b

repaeacentad by Lhie general etractbor sl foroddas A-Y
where v te a hyvirnecarbon radicsl cantaining from about
1Ot sdionl 20 carbon atoms and ¥ i seloected from the
Qroup congisting of (1} oM, oz, MR and

2

10 L wmhere the g are the come or different and

Wha 7

denabte Fl,ooaltbkyl greoemne eontaining from Vot 3 carbon

ateung . oy T, where 7 odenoabes (CHY () "*("_”__,_(])’,'H

whenrerin X dencates W oor CH,  and n iz A ahole nunber
&

from 1 e B,

. 15 K the falty acide svnitable for use in The practice
: ol this invention incliade babth eatnreated ond
whsaturated fatby acide such as stearic acid, oleic
acid, linoleic acid, and Tinolsntc acid, Alen =uitable
for wvse an the peacbice of this dnvention are mixtures

20 of avids such ae the commercial ly avatilable red oil

whitch da a mixture nf ateavic, nleic and linoleic
Tacides, Amides and alkanolamides of the fatty acldes

=meean ) compositions

are lilewicor veeful i the preoc

f thie dnvention.
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ATeabiod s suitable fTor wse in the praclice of this
i rwe'f:rlrl tan may vanbain eilher & saltuwrated hydrocarbon
varlicsl el ne o stear vyl alocohol, oo an unsator ated
Py droo e bony radical suwch as aleyl alcobol. Commerecial

aloobota which conbain mixtures of var toies Bivdeocar bon

vadicals ey aleo e uced, M eaample af =uch a

commers bal o omicture of fatty aleaobols e available from
the Proc o and Gambde Company ., Cincincati. hio under
the Lrede voagne Talbty Oloobeles CO-10 0, Ihim e @A
mistinre of Talty sdoobols containing fraom 10 Lo Lé

cartan: ccbovas MNYao sl able are der jve

Lhwves of b e
‘ ale t:::\lmfl wowhich have been formed by the praoeaction af the
aleohods withe from 1 ota S woles of ethyleos mdide or
propy Lene oxide, .
Rimdi tarly,, bthe fat by amines auatable for ase in
the process of thise invention may b aathig ated or
; H
unsatur abad FTally amines arncd tha amines may b peimary,
csarondary o Lerbiary amines., Secaondary and tertiary
camines sudlabte oo nemee dn the practice aof this

Invention contain one Toag chain bhydracarhon radical

having from 1O e 220 oy bory atoms whii be Fhe ot her
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bhydrocarbon radicals attached bto the nitrogen contain
from 1 to X carbon aboma, Commercial mirxtures of fatty
amines such s the FEMOAMIMES available from the Witco

Chomical Corparation are egitable for vse in this

Sdrven b, They are described in Ertample YI. Also

sl tatibe are atkanol derivatives of the primary or

seconday amines such as those formed by The reaction

af the amines with ethylene oxide o propylene oxide.
tn the practice of this invention, (the amount of
fFlow promaoter uzed 1s an amount which in effective to

increaseo the moldability of the resin pated sand. The

tamowust af  flaw promoter is preferably foom about 0,01
percent bta aboul B percent. mors preeforably from about

;()..IA pencenl tao about 2 percent by weiaht of the reaein

Eincer . Thiw Flow promoter may e mied with the resin

f

before b de coated on the sand. filternatively, the

cFlow prometer may e added separabely hefare, during or

aftzr thae costing of the sand with the resin.

the flow promotey ie employed s a2 Tiguid.,

Freferraed promoters are liaouvids wandr gge conditions.,

It

Howewver ., i f the promoter is nob o a Yiguid, o suitable
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v e

arlcl

e

trivacd

Cthe o oodde tion of

tendd

i bie Tevs ave

the agueoy

vl Lo (disso)d

racin or sand.,

IR

ver thie promotbery e fore it

ers of Lhis incention are used for

foundry cores and melds, the

makterial souch oA fowndery

Aalkaline

YRTATY

to i seecd

Pinder solution.

ol b il o snthetantial ly a2t nf the

revatel complobely

brocdey  soluabinmn, Fhus r
the binder iz thon placed

EXRT AN NI IR |

PO gRes o,

vyl g

woos

Fhyer i bagres m

O otre, The p

misttine are the lo

preefer o cater e

Al

ey

ey e

ed A corventdaongl

fyoe Loy

anrid

v formly with

maateraal coated

1 a verrted core or mold

BERERE ¥4 SRS IR RV

sl and yesin o hiaardoened by

retoerrodd esterrs wsod

wer alkyl formabes,

mert vl formate, {"yen

arae okt usually uaed

fraveing o o volatile estor Therouagh the makerial in the

for gassing the

The mast

art

Liowvn in the

A PLTE gas

b e o o vapor or apvoenl in oan dner L corrier gas.,

Such inert carvier gacses are those which do not react

vty

Frao exeibipy

o

Pvavvess oy adver

e 60 f 7 e

L

on Lhe curing

reaction ar the properties af the product ., Suitable

(S FER L AT

e boetes

I,

ni bty ogen or

PO .
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often the practice in the fouwndry art to

ariely of additives in the resineg used to

ey o et mes b, Thevmer adbdbi Ul vers

omater tale as silanoe, (oodorizing agents,

Ty Vibeo, Dty sl b ey Yy aesed i bBhe

Crse and too nok dnter fere with R dmproved
cof the peedn costod e,

Llowing maamnlos {1 Taetroate the invention.

vinetesyrmtevenedl st ey e Y e oy
ooy te and do ot dintend o Yiedidt the
ALy Wiy e Uhe ecmmp o, oY parts and

v Deoweighh e unltese othoraies indicated.

EXNAMPLE Y

BT aand was coated wilh o an atkaline
e i i et wilth ovarions amounts of &
mintire of fatty aleohols Loaving from 10 to
Lo pear meclecu e, The qocunl of resin used

yoen h by weight of Lhe sand, The alkaline

vevnimeeay ¢ 3@l

vl et weeel was &

reain,

1. availabile from the Oomes Tnein

£
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Corparation, Westohester, Illinois., The commercial
Tatty aleohnl was CO-1204 manufactwrod by the Proctor
A Gambale Compeany, Clncivaati. i {1 comparative

Leea vy iy weing sand coaloed with the resin without

A b addddy Lacny of any Flow promoatey
Plowmatd bity of the yesin coated o d;‘?(i-;-n mas measured
thr et mivaabes after resnin was attded Too Uhe sand by the
moaddadag P ly teslt given dn the A0 Modd ond Core Test
Flamedbaoab I thie mroceduara, b g o f bhe resin coated
10 o) o placed 1 oa Dietert Lot mol '9.\!.1‘5., Liky and work
life tesbter equippned with =0 Beopesh oy lindrical screen.
T senvd miy waas riddled theough The ecpeen for ten
AR S N IRTA LA fladddaba Y ity inctey e colte e e as the
percenbage of sand which pacsed Dy oagh Uthe streen.
15 Foreul ba of thee tests pieen dn Pabile V) ohow that the

”y

saret coabod with resin containing frew 0013 Lo 2
pesr et Fatly aloohede bhased oo Plee weight of the resin
hart & mucly hiaher moldebi ity dnder end cwasecguently
much g eater flomahitbity than zend coatod with the

;

20 resin anty.,

Lo
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TORLE T

Fleal dabya Lity ol Sasd Coabert wilh
BETASET 981 L and_Fatty Alcabinls

i
H LEatby Alcobol (Weigbt )0 Mobdabd ity Index

Mesnes COoppeae b ive Teod) B S
0,1 B,
YL o
0, "0 A
19 1.0 [y
RS L1 8y
L . .
Flovsmeel oy wmerdight of resin
EEXAMELE T
1 The ageneral procedure of Brxampde 1 owas fol lowed

eucept that the resin alone was fivsL mixed with the
sand.  After 139 seconds of misxing, 1 percen t of the
fatty alcohol based on the weight of resin was added to

the ecanc. The flowability was determined after an

r
BAD ORIGINAL



1Q

20

27°]2

acdditional 4% seconds of The

mixing. resulting

moldability index was 07,7 with

[

percent as compared
"71.5 percent for Lthe sand coated with resin without the
flaw promoter
EXAMELE 111
The procedure of Example 11 was fol lowerd except
thal theo fatty alcobhol waes first added to the sand.

fHftery O

sl of o mixinag, the resin was added and

e

mixing wan conbinaed for 3 minutes, Moldability of the

coevaleal sad (.08 percent &e r"(')m;‘-.mwi wath 71.5

b 64

Ppercent for bhe sand coated with resin only.

Foevaamplesn 1T and JTT s=how that the flowability of

the resin coated sand = improved when the flow

promoter de added o the eand before or after the resin
is mixed with the sand. This improveameont {e comparable

tr that eobtained when the flow proroter and resin are
mided Lefore coating on the sand as in BExample (.

EXOMP&LE TV

The aener al procedury e of Example 11 was fol lowed

cxeopt Lhal varying anounts of oleic acld were added to

the mixture of sand and resin.,  the rosnlis given in
Falile Il show that the fatty acid ise also an effective
flow promoter Tor and coated with the albaline

phoenalic resale roasin,

{
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YRfdE (X
P DABRTL CEY  OF S8AND COnTED WITH
CGBEIABE GUNLL AND WLETE AGID
Oleic Hcid Morbelalyili by
1
i ‘ (Meduht ) fodest

None (Comparative Tesl) A

Ol LRI

(

0, 6 Q1. !
1. f19. 4
AN . .
Jramedd o weedaht o resin
FXamrLE v
The gensral procedure of Example 1Y was
followerd except that red oil (a commercial
A
15 urade of oleic acid containing aboul 1TH
\\_ ) ' percvent wach of linoleic and stearic acids)
cwas added in an amount of 2 percent basad on
the weiabt of the resin. The moldability
indey was 87 peroent compared with 10500
20 percent for the sand coated with recin unly.
Himi lar dimprovementzs in fFlowability were

abhecrved when linalentic and linoleic acids

Jviere adtded to the resin coated sando,

—
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0 The general proceduar e of Example 11 was
followed using various fatty amines ab o a rate
of L pereent by owelght of the resin. Thes
amines waed were bthe fatly dimebthyttertinry
aminecs FEHOAMIMT T-ATORD and T-29970D, the

1o Apr‘i.mm-‘ voocneaenires P-SB0N and, A mixbove af

oleyl 2ol Tiooleyl podmensy amines EMOMLRE
P99 0 (D EERAMINES aro availabte fioom
Witco Chemical Corp., Mew York (City). Tl
reaul te given in Table T1 demonstrate Ij.h.al,:
15 Chhe fatby amines are of focbive floe yeomol ers
".‘m" sande coated wilh alkaline phenolic

resale resin hindera.,

r"“w” A
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Ulertiary dimetin ] fatly

(ARERTETE B B SO SRR 4540

v dmary oleyl and Hinoleyl

FUL e )

FEPEETHE §r-& T

EXOMFLE VIS

A osolution of 490 o of

viicn sl e edd wbhid e af a 4%

[N AP

socdlulion of PiHd was added. (B STE

Ly aameart of ool ing wer e

REIEICNE SR NI

e SR AMER Y COCO AMAORY

phepal i 131 g

P el

adbjuest o e

270

ORI LT LT LT R

TR 1S

Shiedetedai ) s by dndes

E L)

B

of water
s eous
and

pavber o wd o addition

that the

A

aau
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temperatures of the reaction mistore did not exceed
AT P " .
A S Then 740 g of a 50 percent aguecas enloution of
formaldebyde was arlded elowly wilh cooling to maintain
) A - .
@ bemperatuare of Q0 (. The misture wan then held at
. (. . . . .
80 . for abhootb eix houwrs antil the Ciccosity waes
. P, p (BRI e
110180 cpe (rentipoiers) measured ot 2570, The
L1

. iyt . ;
mizture was cooled ta 200, and 7.% g of

vammma-aminopropyltriethosyatlane weo added siowly. The

resulting alkaline phenolic resole reecin product had a

JO of 12,1, A viaecosity at 2570, of 140 cpe and a

refractive indew pf 1490200,

The resin and then 1 percent by weight of the

Tatty alcohol CO-1214 were coated on szl sz in Example

1. Filowabhility of the coated sand was measured uaing

the procedure of Fxample 1. Similar beste were

"performed ueing a mixturoe of the reain wilh 1 percent

"oledc arid and o with 1 percent EEMAMINT P-999 (described

in bxample MU). N comparative test aas ‘made using sand
conted with resin which contained no Tlow promoters.

The resad te aglven in Tabte IV demoneety ote the 1O

elifectiveness nf the flow promoters of this invention.

e
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e dzd e Fromober

Moneg (Compeay et dve

Fattv Alouhold
(C-1214)

Fat Uy Pl

¢ R E AT
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LA el aedd

EXAMTLE

A allkkaline phoa

preparad as described

wand was coated with

resin was 1. /70 peroen

o?%lo/Z

e

oAV

dOCENSTTERLY WU THE ol el AL U

R SRS BT S| TRES ¥ S I RN

P e e s

Jdaldabilvky  Undex
Tt ) e

77,

METL .

wlic reanle roecan solution was

in Examnple Y11, Fheny WEDRON S30

the vesin solotioon. The amount of

Loy weidglil of 'he sand., After

: 2
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secemnds of mivding, 1 pevcent of various flow
promoter e baserd on the weight of the vesin were added
Lo bhe reain coated sand and the mixitare was stirred
fow an ardclibional 4% seconde, The flogabiiities of the

5 warinue cnated sande containing these (iow promoters

weer £ easny e i the procedure desor ibed in Example
I. Flewahility of resin coated =and containing no flow
pr omoler was measured for o wnprar teon o poses. The
resul be given in Tabie Y ashow that fiotd ~,; amides and

:1.0 Tatty s bkanolamidos as el ae fatb bty acdds improve the

et coated with an allbaltine phenolic

flowahi Vity of =

Ferey Y ey,
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A fatiy abkanatamide available feoem Uhe Stepan

BMor bhfield, fllinoia,

POV by e amine angd S0O% free fabby ac

Thus, 1t is apparent that thero

i accordances with bthies anvention, o

improving the flowehility of reswin

saticaf ivs the objects, atms and

fortlh abwove, Hhitle Uhe dnventicar hee

conbiauning

bl .

Foevea

me b hed

o ted

[Salals]

about

bheen provided,
for

sand that

adtyantages et

described in

'
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conjunction with specific embodiments thereof, it is
evident that many alternatives, mulivications and
variations will be apparent to those skilled in the art
in light of the fareqgoing descriplion. Accordingly, it
is intended to include all such altorpatives,
modifications and variations as set fnréh within the

gpirit and broad scope of the appended claims.
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What is claimed 1s:

1. A provess for improving the finwabilitbty of
sand coated with an alkaline phenoltic yewole reain
binder curable by a volatile esler in o "cold box"
process which comprises incorporating in the mixture of

sand and resin binder an amount of low promoter

effective to improve the flowability of the mixture
‘wherein said flow promoter comprises ong or more
compounds having the structural formulas A-Y where A is

‘a hydrocarbon radical containing frdm about 10 to about

20 carbon atoms and Y lae selected from the group

consisting of O, ___CO0OH, 07, NR_ &and

L

MwﬁONR? where the Re are the same or different and

denote H, alkyl groups containing fr om f to & carbon

BAD ORIGINAL
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atomes., or i, wheve I denotea __m(P,HXw__ﬂ(?'HKM_(].\nH wherein
X denates H oor UHW and r is a whole number from 1o to O,
2. The process of claim 1, whorein the amount of

flew promober is from abeout 0,01 pracent te about 9

] percent by werdght of the resin binde.
A fhe process of claim 2. wherein the amount of

CFlow promoter is from aboul 0.0 per cent ko about 2
percent by weight of the resin binder.

A, the process of oclaim 1. whetreoin the flow

10 promoter is added to the resin bindor before it is
coated on the sand,

S, The process of claim 1, uvheretn the flow
premhter amd resin binder are added separately ta the
sand. :

14 bH. A foundry miv for preparing foundry cores and
moldes which comprises a foundry ecantd, from about 0.9
percent to about 8 percent by welioht of the sand of an
alkéline phenclic resole resin hindor curable by a
volatkile ester in a "cold-box” prmnégg and an amount of

20 a flow pramoter effective to improve thé flowability of

'thé mix wherein said flow promoter tmmn#ises one or
more compounds having the atructural formuela: A-Y where

.

A iz a hydrocarbon radical containing from about 10 to

e

f
BAD ORIGINAL 0



10

15

IR

e

Cabhout RO carhon atoms and Yo ois gwlected fron the group

coviaiating of O, __CooH, o ad, ML and
L
LCONR,, whers the Hs are the came cv diffzrent znd

denote H, alkyl groups contacaing fiom to 3 carpon

Catoms, or L, where 7 denotes  (CHY. _Cl-ix_____ﬂ)nH

wherein ¥ denotes H or CH, and n is A whole number from
: [ '

*
'

7. the foundry mix of claim 6, wherein the amount

‘of flow proamoter is from about .01 percent to about O

percent by weioht of the remin hinder

8. The foundry mix of claim 7, wherein the amount

.

‘of flow promoter dis from about 0.1 pnrvénf to abteut 2

percent by weight of the resin brinder .

9. @A process for the prodoction of foundry cores

and molds which comprises:

\

(a) preparing a foundry mix of ula%m =X

{(h) placing the foundry mix in a vénted care
or mold box; and |

() gausing the mix in the core or ‘moald box
with a veolatile ester. '

10. The process of claim 9, wherein the foundry

sand used to prepare the foundry mix is selected from

“the group consisting of silica sand, chromite sand,

sircon mand. alivine sand and mixtures thereof.

e ————
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1. Ihe proacess of ola im 10, wheroin the AQUeOUSsS
alkaline solubion of A phenotl o reso Ver remin bhinder
fset) Lo prepare The Femandry sy sy et in an amount

af ahout | peroent to about T percent fey weinht of the

'
4

want i,
1. The process of Taim 11, wherein the fYow
Cpromnoler werd to improve the flewtabhitity of the mix
compr dees from aboul 0.01 percent to alhcmit % percent by
Cweinht nf the binder.

[ The proceass of laim 177, wherdin the flow
‘ |

piramatey ramprises from abool 0.1 ;‘\F'r'cre:’r{'t tov about 2

peroent by weriuht of the Prinder . ‘
1. # foundry care oF mald proparcd by the

Pre e e nf claim 9.

» CALVIN . JOMRSON
RICHARD MHARLES CQOBE, JR.
DAVID R. ARMBRUSTER
Inventors
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