Title:"Method of preparing a foundry nould or core” Descrlptlon of

I nvention The present invention relates to a thod of preparing a foundry
m)uld@ core wherein there is mixed with a foundry agrregate, typically
sand, bi nder conprising an al kal.i phenolate, the mixture is forned'to the

~required shape and an ester i-n gaseous formis paSSed i nto the shaped
*mxture to 5 pronote curing of the binder. %?Gf sagp net hods are
di scl osed in EP86615A. W have discovered that th s~of the
resulting core or nould can: be inproved by incorpaerating an ester in the

m xture which is shaped before the ester in gaseous formis passed into the
shaped m xture. to ' According to the invention, there is provided a
nmet hod of preparing a foundry nmould or core wherein there is prepared a

m xture which includes a foundry aggregate, an ester and a bi nder .
conprising an alkali netal phenolate resin, said mxture is forned to the
requi red shape and #iHeRBMethod bf PesRPing d fuRdiysmbtildioreeged i nto the shaped
m xture. Cenerally, the ester incorporated in the mxture in a nethod in
accordance-with the present invention is less volatile than is the ester
passed into the shaPestriptianufdnverttionest er which is incorporated in the

m xture is preferably n1xed with the binder when the binder is mxed with

t he foundry aggregate. As in exanples given in EP86615A, the
preferred binder cont ai FE@e aresant inyantion relatasrio ®mefhadef priegaring afpyngdry mould

phtenol atT ﬁ i's prﬁ{ er@abk:ﬁreawht@r%"rn e CiB rh&eatwﬂﬂeaﬁtomw hgrrdgasphy,ﬂeamﬁ samﬁ
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ac®rding to tﬁe na{"ﬁfi%' S?ml"ﬂﬁ"%é‘f‘equ?‘ﬁbg "°t'?f§’ 3@?1&?'9"6%? g‘?r"’l%'e o.if reuired

shape and an ester in gaseous form is passed into the shaped mixture to

5 promote curing of the binder. Examp'les of such methods are disclosed in
EP86615A. | |
We have discovered that the properties of the resulting core or mould
can be improved by incorporating an ester in the mixture which is shaped
before the ester in gaseous form is passed into the shaped mixture.
10 ' According to the invention, there is provided a method of preparing a
foundry mould or core wherein there is prepared a mixture which includes a
foundry aggreqgate, an ester and a binder comprising an alkali metal phenolate
resin, said mixture is formed to the required shape and an ester in gaseous
“ form is then passed into the shaped mixture.
15 . Generally, the ester Thcorpora'fed ‘in the mixture in a method in
o ' ___accordance with the present invention is less volatile than is the ester passed
- mfo the shaped mixture.
The ester which is incorporated in the mlxture is preferably mixed with
the binder when the binder is mixed with the foundry aggregate. '
20 As in exomples given in EP86615A, the preferred binder contains a
~ substantial amount of water and the alkali phenolate is preferably a resin

which is at least partly dissolved in the water.

The weight of the ester incorporated in said mixture may be varied

according to the nature of the ester used, the conditions of use and the

25 required bench life. Generally, the weight of the ester in the mixture is
within the range 0.5% to 7% of the weight of the binder in the mixture. The
weight of resin in the mixture is preferably within the range 0.5% fo 2.5% of
'r'he weight of the aggregate in the mixture. '



2"35 . -required bench life. Generally, fhe wei ght of the ester in the mxt u_r_e'_ -
s Wthln the range 0.5%to 7% of the weight of the binder in the m xture.

‘The wei ght of resinin the mxture is preferably Wi thin the range 0. S%to'_‘e
2. 5% of - t he, wei ght of the aggregate in the m_xjure. 2 - Suitable L NF
exanpl es of the wei ght average nol ecul ar wei ght of the resin present in t he
-bi: nder are di scl osed in EP 86615A. However, we have found that satlsfactory
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to 1%. .
~ The ester whlch is passed in gaseous form through the shaped mlxture
may be a lower alkyl formafe, as proposed in EP 86615A. Suitable esters for
15 | |ncorporat|on in the mixture prior to shapmg include dnacefm and fnacehn._
- The ester may.| be a lacfone, for example butyro Iactone. ' '

ln table I, there are set out transverse strengths achleved in a number |
_ of examples of a method in accordance with the present invention. In each of
o these examples, there -was prepared a phenol formaldehyde resin having a
'_" 20 " ._molar ratio of phenol to formaldehyde within -the range 1:1.7-1:2.0. The
o phenol and formaldehyde were condensed in the presence of an aqueous
solution: of an alkali, for example sodium hydroxide. The molar ratio of
phenol to alkall was 1:0.625. Condensation was carried out until the viscosity
. of the mixture at 25°C was, 310 centipoise. The resin resulting from the
o Y, 25 .condensahon remained in solution in the water present.

The weight average molecular weight of the resin in the solution, as
determined by gel permeation cHromafography of a sample of the resin
solution used ln the examples of table | was found to be 570. A further

_ ' 'sample of fhe resin solution was acidified with sulphuric acnd to prec:prl’ate
- 30 resin which was separated washed and subsequenﬂy dissolved in a solvent.
The weight average molecular welghf of the resin in the soluhon thus

_ obtalned was determined by gel permeahon chromatography to be 670.

A quantity of foundry sand, an amount of the aqueous resin solution

equal to 1.5% of the weight of sand and an amount of a llQUld ester equal to

35  2.5% of the weight of resin soluflon were introduced into a mixer and mixed
.'fogefher to provide a substantially homogenous mixture which was then
‘transferred to a vented core box. The temperature of the core box and of the
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t hese exanpl es, there was prepar ed a phenol forrral dehyde resin ha\;| ng a 20,
",_;n’DI ar ratio of phenol to formal dehyde within the range 1. 1.7-1:2.0. The
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~provide a substantia t wh f d

- vented core box. ¥PBEPIE érYf%Paﬂg"ﬁ‘F‘gwé"lhn%)l(fé’lg{f’g?§°l3‘§§'35‘ﬁ235§{]"1%é7'%§'§8{é§?ﬂj&§%a
T n: roduceflhl 1‘119 thﬁrmenerbw@bmlﬂé,thnsﬂnfmtthe:e safnphést mege ngased - withob atriethey

- ester, ne or

~ fora per Og of tgﬂ o Ao iYe i brlslfy SIPRER AL EGmidie b Sofitie DOX

econ he"s

- The sodwm phenolafe is preferably the phenolafe of glxenol, C6 H5 oH, \_)

" but sodlum salts of other phenols may be used The preferred aldehyde is
_ " formaldehyde but ofher aldehydes may be used in con]unchon wn‘h, or in
15 place of formaldehyde. ' ' R
j The reocfnon between the aldehyde and ‘the sodlum phenolafe is
‘préferably carned out by’ dlssolvmg all of 1he phenol requ«red for preparation
of the resin in an aqueous solution confamlng all of the. sodium hydroxide
‘required for preparation of the resin solution and fhen addmg formaldehyde ‘
.20 slowly so that the concentration of free. aldehyde in. all parts of ‘the solution
is always af a low level. - Alfemahvely, some of the reqmred sodium -
-hydroxlde may be mfroduced after addmon of the formaldehyde has been.
completed, for example after the reocflon befween the formaldehyde and the
- sodium phenolafe has subsfan‘holly ceased. '

25 The molar ratio of phenol to oldehyde used m preparahon ‘of the resm \/

'-composmon is preferably wufhm the range l s 1 to l : 3 and is more
preferably within the range s 13to1: 2.5. '
There may be subshtufed for some or all of 'rhe sodlum hydrox;de used
_ in preparahon of the bmder an equwalenf amounf of potass:um hydroxide.
30 ' Wh|le ‘methyl. formafe is fhe preferred esl'er for use in- gasmg the
'~ shaped mixture, _ofher lower alkyl formol’es may be used.- If required, heat
may be supplled 1o the volatile esfer in |fs I|qU|d form to promote

evapora'non. :
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-.vvrth nrtrogen The transverse strengt hs of t1he resul ting cores. were
measured 5 “twenty seconds, - fifteeen rinutes and twenty. four hours

~.-conpri-si-ng‘equal -parts, by voI ume, of et hyl formate and ni trogen, other
'?_-sarrpl es were gased with a nixture .conprising 35% nethyl formate and 65% 10 .
-.nrtrogen by vol-unme, whil st further sanples were gased with a methyl
fermate- nitrogen mixture conprising only 25% et hyl for rrate by volume. The
- sodi'umphenol ate is preferably-the phenol ate of phenol, C6 H5 COH, but '
:.sodium salts of other phenol's nmay be used. The- preferred al dehyde |s _ :
.'_._fformal dehyde but other al dehydes may be used in conjunction with, in 15 '

.-pllace of formal dehyde. The reaction between the al dehyde and t-he- sodr um - e

B phenoi ate i's preferably carried. out by di ssol vi ng all..of the phenol

of . t he 'sodi um hydr oxi de_r equi. red for preparation of the resin solution and

. then addi ‘ng f or mal-dehyde PO 'g slowy so that the cdncentration of free
. aldehyde in all parts df hq olatit i @N i abways ai g | ow.]l evel’.
._.-'_Alternatrvely sone of jthg r Uid edasodd uniuhyefromd' may be i nt roduced L
~after.addition of the flor fral{d¢hyle Ras heelt c6hplBidd, for exanple after
-~ the reaction between tHe {or 'éT"‘rW'd’e an'd'fﬁe “sodra phenol ate has-
‘ substantially ceased. 45 ° ratjo f phenol -“t 0. al dehyde used-
~.-in preparation of the res rr@sr ’ on-rs-praer‘gbly W t 1@ nmtlge ange 1: 1
- te L 3.and is nore prefe_% withen tne wange 1= 1 3 to‘i wa*-There may’
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. ,_gasr rng. The rreasured st rengt hs and t he Irqur d esters used are indicatedTh -
““table 1. "As shown in table'l, cert.ain sanples were gased with a mixture -

-

. requi'red for preparation-of the resin in an aqueous sol ution containing al I o



_”30 ~ Wi lI'st nethyl -for is. the preferred ester for use |n gasing
~ the: shaped ' —other |ower al'kyl formates -may be used. If required,
" heat y be su at|Ie ester |n|tsI|qU|dform to pronote
evapQrdt i on. wg\“““‘“ \““ 1. A fethod of -preparing a foundry
~‘moul d or core In theré i% prepared a m xture which includes a foundry

aggregate an ester and a binder conprising an al kali netal phenol ate .
resin, "said mxture is fornmed:to the required shape ‘and an ester in gaseousf‘

o formii s then passed into the shaped 5 - m xture., 2. A met hod aceor di ng >

"“to daim | wherein the binder contains a sulbstantlal amount of water and
~said phenol ate is a resin which is at Ie.ast_ partly dissolved in the water.
‘10 3.. - A nethod MMﬁmgto Caim |- Caim 2 wherein the ester -

3 ncorporated in said mxture.is |ess voI atlle than is the ester passed into’

- the shaped m xt ur 1 nmet hod acce rdi,ng to .any prece _
“wher ei n th e est erq me#:od Af preparing a edunidr moulg dr Rore S erg' nClthere is

prepared a mlxture whrch mcludes a foundry aggregafe, an ester and a blnder'”
. .- comprising an alkah mefal phenolate resin, said mixture is formed to the o
,'requrred shape and an esfer in gaseous form is then passed into. the shaped o
"5 o - mixture. ] '

2. A mefhod accordnng fo Clalm 1 wherem fhe binder con’ralns a. :

-~ substantial amounf ‘of water and sand phenolafe is .a resin. whlch is at Ieasf \J

: ' parﬂy dlssolved in the water. |

' 3 A method accordmg to Clalm | or Claim 2 wherein the ester

: mcorporafed in said mleure is Iess volahle than is the ester passed into the i
| shaped mixture. : ' '

15 _-!t.' A method accordmg to any precedmg Claim whereln fhe ester -
' '-mcorporafed in said mleure is mixed with fhe binder when the bmder is

mixed with the foundry aggregafe. :

5. A method according to any preceding Claim wherein the weight of esfer
20 - in said mixture is within the range 0.5% to 7% of the weight of binder in the U '
‘mixture. '
6. A method acoording to any preceding Claim Wherein the weight average _
_ molecular weight of the resin presenf in the bmder is within fhe range 450 to -
25 ISOO '

7. A method according to Claim 6 wherein the resin is a phenol-

formaldehyde resfn, the weight of 'formaldehyde is within ﬂ'te range 1.7 to 2

'hmes the werght of phenol and the welghf average folecular weight of the '
30 resin in the binder does not exceed 1000. '

8. A method according to-any preceding Claim wherein the weight of resin
in the mixture is within the range 0.5% to 2.5% of the weight of ‘the
aggregafe in the mtxfure. ' '



I ncorporated in said mxture is mxed W|th t he bi Mr s
~mi:xed wi'th the foundry aggregate. 5. A met hod aci& lmmu ecedi pp
'ClalmV\/nereln the weight of ester 20 in sdj ml @ﬂhe r

- 0.5%'to 7% of the weight of binder ‘in the mxture 6. A%m!'the cord

to any- precedl ng Cl ai mwherein the weight average nol ecul ar weight of the
‘resinpresent in the binder is within the range 450 to 25 . 1500. 7.. -A

: Wod accor di ng %o @ aethod aggrsdisigrtotany preseding Clainpivbardin the rotdriehicdes
resin, the wei ghialicli fopERbIRIWARithe Wrldd lsiNie fognge 1.7 to 2 tines the
wei- ght ‘of phenol and the. weight average nol ecul ar weight of the 30 resin
‘inthe .binder does not exceed 1000." .8. A met hod according to any -preceding

.~ Gl ai'mWherein the weight of resin’in the m xture is W|th|n the range 0.5% -

102 5% of -the weight of the aggregate in the mixture. - 9. A method
“accordi ng to any precedi ng C ai m wherein the nol ar rat|o of al kaI| to
phenol s Wlthln t he range 0. 5%to 1%




