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-1- LUBRI CANT COWPCSI TI ONS FOR USE | N DI ECASTI NG OF MET
Background of the Invention This invention generally reljatiés SHE
conpositions for use in diecasting of netals, having i
rel ease properties. Diecasting nmachines, which include:
di ecasting and squeeze casting processes, operate under high pressures and

The faces of the .dies nust be | ubricated and seal ed so that
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the cast nmetal can fISUBRIOANIHCOMBQSIHAONS FQRESEI cl eanly. In

of

addi tion, various TVDIEGRSTINGOF METMLS ANBERRUECESSsi ¢ requirenments
| ubricant conpositions for diecasting are as follows: (1) Parting

Ability - it nmust be possible to rel ease the castings fromthe

“

Background of the Invention

This invention gen_e_rally relates (o lubricant compositions for use in
diecasting of metals, having improved lubricaﬁt and release properties.

Diecasting machines, which include the pressure diecasting and
squeeze casting processes, operate under h_igh pressures and temperatures. The
faces of the dies must be lubricated and sealed so that the cast metal can flow
efficiently and can be released cleanly. In addition, various moving parts must be
lubricated. The basic requirements of lubricant compositions for diecasting are as
follows: (1) Parting Ability —- it must. be possible to release the éastings from the
die surface without distortion or undue stress. (2) Barrier Formation -- the
lubricant must form a physical barrier between the cast metal and the face of the die
in order to reduce adhesion of the cast metal to the die surface (referred to as
"soldering" or "galvanizing”, depchi11g on the metal being cast). (3) Control of
Surface Finish -- the lubricant composition must nol leave undesirable residues on
the die face which might <_:or_r_ode the steel or impair ihe surfacg of the casling and
hinder or prevent subsequent finishing operations. (4) Soundness of Castihg -- the
lubricant composilion must not give off excessive amounts of gas which might lead.

lo porosity of the casting surface and affect the pressure tightness of the castings.
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di e ?sur_iace wi thout distortion or undue stress. (2) Barri fpriHioSHEET ¢ihS BEEN
| ubri caht nust forma physical barrier -between the cast ngtal FHRPYAEED ace
of the die in order to reduce adhesion of the cast netal to the die surface

(referred to as "soldering"” or "gal vani zi ng", depending on t-he netal being
cast). (3) Control of Surface Finish -- the lubricant conposition nust not

| eave ugeﬂeaﬂhlawm@em it peritit ahdtdlabriokits domiagrontainrdasgeraus st eel  or
i npair the surface of the casting and hinder or prevent subsequent

finishing.operations. (4) Soundness.of . ' - oo ERYa el osition
nust nof?g’t)? \‘PS“W"”%‘QC(&S“S(?'\}BO' W?‘ic“o\”’"g?é&d\%ﬁ?é mrln"gﬁte g.?lge}gg . ooggé{g'si ty of
the casting surface and affect the pressure tightness of, . the castin

In the early days of diecasling, various pastes, oils, greases., and
waxes were used and these were applied to the die by various means including
brushing. 'Illlese malerials often caused a severe fume problem as solvent and oil
evaporated or burned off the hot die surface. Additives such as aluminum paste and
finely divided graphite had been used, but tend to cause discoloration ;)f the surface
(graphite staining) which can be undesirable in many applica;ions.

Silicone oils in some instances can be effective release agents,
however under most conditions the silicone oils lack sufficient lubricant properties,
especially for moving parts. Still further, hydrocarbon oils or polyethylene can
cause the buildup of degradation products on the die faces and on the exterior of the
dies. Buildup on the die faces themselves leads to inferior casting and surface
staining, and shortens the overall life of the die. Deposits on the outside of the die
can be troublesome and difficult to remove, ‘requiring mechanical abrasion in the
absence of effective solvents. Build up on the mating surfaces of dies can prevent
complete closure of the dies, leading to dimensional inaccuracies of the castings.

There has thus been a need in the art for an itn[;roved
lubricant/release agent which has the appropriate surface active properties to "wet"
the die surface, suitable viscosity ranges to flow evenly, but stay in place on the die .
surface during the casting operation, while at the same time being suitably fugitive

or removable so as to provide clean castings and die surfaces.
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REPLACEIVENT SHEET -2- (5) Health and Safety -- it is inportant _that
| ubricants do not contain dangerous or toxic cqnmponents or| :
will react to formundesirable byproducts. In the early da%
various pastes, oils, greases, and waxes were used and-these. wel
to the die by various neans |ncI udi ng brushing. These materials often ~
caused &!mﬁﬁgg)ﬁm‘he Ipvemticam as sol vent and oil evaporated or burned off
the hot di‘e surface. Additives such as al um num paste and finely divided

hite had b
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oils in sone instances can be effective, rel ease agents, however un nost

condi t i mquirements |ando that oits ispge lass describiednin |ﬂm)rm‘¢%nﬁorbrh@ﬁ’emt PE! &s

unéxpectedly unique results. Typically, the polypropylene will be applied as a finely
divided dispersion in a carrier; and, in general the polypropylene is desirably
formulated as an aqueous emulsion which can be sprayed onto the die to leave a
surface ﬁim of the polypropylene after evaporation of the aqueous carrier.
Broadly stated, this invention involves a new die lubricant and release
agent composition containing polypropylene in a liquid carrier.
From a more specific aspect, the invention concerns a water based die
lubricant and release agent composition, comprising in percent by weight: (a) about
0.01% to about 40% polypropylene having an average molecular weight between
about 500 and about 300,000, (b) zero to about 50% silicone oil, (c) about 0.01% & 7

to about 8% of an emulsifying agent to assist in maintaining the components of the

composition in an emulsified form, (d) zero to about 5% of an anti-corrosion agent,

h |\

and the balance water.

From a process aspect, the invention concerns a process of diecasting
metal parts or metal products including the steps of: treating the die wit}; a die
lubricant and release agent composition containing polypropylene in a liquid carrier,
diecasting the metal product, and removing the product from the die; and, the

invention also concerns the products formed by said process.
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espemally for nmoving parts. Still further, hydrocarbon oOij=s=et

pol yet hyl ene can cause the buil dup of degradat i on product §| amis REEET S ALZEER
and on the exterior of the dies. Buildup on the die faces hemseim“éé’l ‘éhds

to inferior casting and surface staining, and shortens'thessverarF—Tife of
the die. Deposits on the outside of the die can be troubl esonme and
di ffi cuDesédpti refe Bmlpodimentsni cal abrasion in the absence of

effective solvents. Build up on the nmating surfaces of dies can prevent
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stay in place on the die surface during the casting operation, while at the
sane ti peiweimgbaii2500 and agouti ME000; withomabl preferred remltsrhmngle)maleedl

castings and di e surfaces.
using polypropylene having an average molecular weight of between about 4000 and
about 5000. The polypropylene should be in solids form. So called crystalline
polypropy}lene is ideal, for example having a relatively sharp melting point (for
example in the range of approximately 120-180°C). Typically the polypropylene
is used in the composition in the forn of an aqueous emulsion such as Emrel 7
(40% solids) obtained from Hickson and Welch Lid. Other types of polypropylene
may also be used, such as polypropylene particulate material or powdered material;
for example, Eltex HY-P or Eltex RP-P products (obtained from Solvay Chemical
Co.). The polypropylene used whether in aqueous emulsion form or solid powder
form, in either event, is dispersed in the composition. As will be seen from the
examples given herein the molecular weight of the polypropylene is sometimes
specified with the letter "D" being used. This stands for the Dalton technique or
methodology of deécribing or delineating the molecular weight. By the term
polypropylene as used herein it is meant to include polypropylene homopoltymers,
polypropylene block propylene-ethylene copolymérs, polypropylene random
propylene-ethylene copolymers, and polypropylene block or random propylene-other |
unsatural;:d hydrocarbon monomer copolymers; however, as referred to above the

polypropylene used herein should be in solids form, and if any other copolymer
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Summary OF The Invention It has been discovered that the; L Of.z=7 HAS BETM
pol ypropyl ene fulfills the above requirenents and that Lm, ISagé i i
described in the invention herein provides unexpectedly o fesght 87 T
Typically, the polypropylene will be applied as a finely d| vi ded di spersion

in a carrier; and, in general the polypropylene is desira Jy formul ated as
an aquemu&rmuk Wmnm gh, ethyldne, dutenge geotens, hexeng;, é’ft'be Ci&“s'éFFff ace
filmof the polypropyl ene after evaporation of the aqueous carrier. Broadly

L2, bl ekt AL S fo | orscon 280 melcesseotote
polypropylene copolymer, and preferably no more than 20 mole %. By the term
substantially pure polypropylene as used herein it is meant to include polypr_opylene
homopolymer, and also polypropylene copolymers which contain no more than 28
mole % of another material copoiymerized with the polypropylene.

| The polypropylene in the composition should generally be present
within the range of approximately 0.01% to about 40% by weight of the
composition, with preferred results being obtained when the polypropylene is present
within the range of about 0.02% to about 20% by weight of the composition; and
with best results being obtained when the polypropylene is present within the range
of about 0.1% to about 15% by weight of the composition.

As referred to, polypropylene or polypropylene emulsions used herein
contain appropriate emulsifying agents or suspending agents, and particularly useful
for this purpose are the non-ionic surfactants such as ethoxylated alcoholé discussed
below. The lub-ricant compositions in accordance with this invention may also
suitably contain other components, such as silicone oils, ‘mineral oils, anti-corrosion
agents and the like, as will be discussed hereinafter. The lubricant compoéitions
described herein may be formulated as end usage compositions, or as concentrates

which are diluted shortly before usage. The concentrates are typically diluted in a |

ratio of about 1:10 to about 1:100 by volume.
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From a- ppre specific aspect, the invention concerns a wate
| ubricant and rel ease agent conposition, conprising in pef
(a) about 0.01 %to about 40% pol ypropyl ene havi ng an averjage nekecsbarn: :
wei ght bet ween about 500 and about 300,000, (b) zero to a Sideone
oil, (c) about 0.01 %to.about 8% of an enulsifying agent to assist in

mai nt ai ni ng t he cdirbanbeen discovereddbatpibei usecf polypropyhaniesast desgribednin ( d)
zero to about 5% of an anti-corrosion agent, and the bal ance water. From a

rocess iohhfrd ; RACSNPriging’ adPatagds SLGCAR uBY SRRt parts
gr met alllﬁsglr?%glto? ?ﬁdﬁﬁq%g?ﬁg%ég e%g%g? l:ﬁg{reat i ?\%gst he die Vl\:l th abdi e

| ubric and,,rel ease_agent npesi tion, cont ai ni,n ol ¥pro ene.in
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the die; and, the invention also concerns the products fornmed by, said

pr ocessdegradation products while also degrading cleanly and, most importantly, without
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causing porosity of the casting. The caslings are cleaner and brighter, making them
more suitable for subsequent processing such as plating; and, the dies and die faces

[

remain cleaner and Lruer.

The silicone oil, when used in the lubricant composition, can be any
one of a number of different commercially available materials. Typical examples
of such silicone oils are Union Carbide L-42, Dow Corning 203, General Electric
SF-1080 and the silicone oil product known as Wacker TN. These same silicone
oils are available in aqueous emulsified form by product designations known as, for
example, Wacker TNE; Union Carbide LE-420/HS; General Electric SM-2154; and
Dow Corning No. 290. The silicone oils used are preferably an organo modified
polysiloxane silicone oil. The silicone oil may be present within the range of zero
to about 50% by weight of the composition, with more preferred results being
obtained when the silicone oil is present withiﬁ the range of about 0.1% to about
23% by weight; and with best results being obtained when the silicone oil or silicone
fluid is present within the range of about 0.5% to about 13% by weight of the

composition.

The emulsifying agent for use in the composition serves the function

of maintaining the ingredients of the composition in an emulsified form within the
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4. . ... Description O Preferred Enbodi nents The pol ypropyl ene

suitable for this invention shoul d, in general, have an avel@ o e
wei ght bet ween about 500 and about 300, 000; and preferably hefa/é u"’ '° BEEN

2500 and about 10,000; with nost preferred results being obtiai npd h

polypropylene havi ng an average nol ecul ar wei ght of between about 4000 “and
about 5¢iqoid areiepsysipmopdeare genenally roferred toalsi non-opicremslsifying agents.
crystalline polypropylene is ideal, for exanple having a relatively sharp

'Irrglp;[ :32? ’I’@\Q'é?\tlul(sf ?ﬁl&%@ipgﬁ%dlﬂ ée“@rﬂ@r&?pﬁgetﬁnpﬁﬂw B &hge S2AbIHN.01% ) -
1o about 8% by weight of the composition. Preferred results are obtained when the
emulsifying agent is present within the range of about 0.02% to about 6% by
weight; with best results being obtained when the emulsif ying agent is present within
the range of about 0.1% to about 5% by weight of the composition. Typical
emulsifying agents or wetting and dispersing agents are: the ethoxylated alcohols,
such as: Genapol X 060 and Genapol X 080 (available from Hoechst Chemicals);

. also usable are the Nonyl Phenol alcohols, such as, Antarox CO-530 and Antarox

C0-630 (available from Rhone-Poulenc Chemicals Co.) [available in the U.S.A. as

Igepal CO-530 or CO-630}; and ethoxylated castor oil, such as Emulan-EL

(available from BASF).

The anti-corrosion agent referred to herein is an optional ingredient
in the composition, which may generally be present within the range of about zero
to about 5% by weight of the lubricant composition. Preferably the anti-corrosion
agent is present within the range of about 0.01% to about 4% by weight of the
composition, and most suitable results are obtained when the anli—corrosio;l agent
is present within the range df aBout 0.1% to about 3% by weight of the
composition. Examples of suitable anti-corrosion agents are: sodium nitrite,

sodium benzoale, triethanolamine salts, cheminite 10-01, and Becrosan BTO

(available from Carl Becker GmBH).
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IS used in the conposition in the formof an aqueous e

pol ypropyl ene may al so be used, such as pol ypropyl ene £
or powdered naterial; for exarrple Eltex HY-P or Eltex RE _-'fj‘-f-GdHC e
(obt ai ned from Sol vay Cheni cal .).. The pol yﬂ‘ l.ene used WHét h? P
aqueous emul si on f SYREHA @'@Nﬁ@i"ﬁdvﬂié? be yed 11 gﬁé?“‘&%ﬂ?"“ﬁ‘%“& élb‘érsed
in the conposition. As will be seen fromthe exanpl es given herein the

mol ecul anyveRieh swth dd)aniRrAUP6IOPYYRIGId 6r Rafkall oS prpecidtivedagntd) e
letter "D' bei ng used. This stan s for the Dal t on techm que or met hodol ogy

f d bi del
oy b SRS Rl el g
honopol yner s, polypropylene bl ock propyl ene-e | ene copol yners
pol ypr opgénenaly be peesept vt e engg o&A O'ddbg?—%‘é’r@ouéﬁé % 8y yreighy rbihe bl ock

or random propyl ene-other -
composition, with preferred results being obtained when these other additives are

present within range of about 0.1% to about 30% by weight of the composition.
The bacl::ricide or preservative agents are for the purposes of preventing spoilage |
of the product. Suitable bactericide agents: Acticide BX (Thor Chemicals
company, U.K.) which can be described as a synergistic blend of aromatic
compounds, that is, a blend of isothiazilone and chloroacetamide with n-formal; or
Emulcid (available from Thor Chemicals), or Grotan BK (available from Sterling
Industrial company), with both of these latter materials being Hexahydro-1, 3, 5
Tris (2 hydroxy ethyl) - s - triazine.

The liquid carrier for the composition is preferably water, however,
it may also be selected from a number of other materials such as mineral oil or
mineral spirits.

In order to further illustrate the invention, the following examples are
provided. It is to be understood, however, that the examples are included for
illustrative purposes and are not intended to be limiting of the scope of the invention
as set forth in the subj(;ined claims. In all the examples the materials used are

‘v

speciﬁe(i in percentage by weight.
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unsat urat ed hydrocarbon nononmer copol yners; however, as referred to above
t he pol ypropyl ene used herein should be in solids fornfLﬁﬁd‘TT'any ‘other=
copol yrer REPLACEMENT SHEET Da -5- material is present fe_gﬁ _"' -
but ene, pentene, hexene, or the like), then the other %QpQLynErmﬁarérlals
should form no nore than 28 nmole % of the polypropyl ene copol ymer, ‘and”
preferably no nore than 20 nol e BXAMPRE derm substantially pure

pol ypr opyl ene as used herein I(&\li fn %Ei?y V{’elgilBCl ude pol ypropyl ene

Emulsified Polypropylene:

Oxidized Polypropylene Homopolymer of Average
Molecular Weight 4,500D; As Present in Emrel 7,

Polypropylene Aqueous Emulsion, (30% solids version)
(Hickson and Welch Ltd.) - 1.65%

Silicone Oil Aqueous Emulsion:

(Dow Corning 290) -

Organo Modified Polysiloxane Silicone Fluid

Aqueous Emulsion. 50% Solids content. - 15.30%
Ethoxylated Alcohol Emulsifier - 0.20%

Anti-corrosion Agent
Becrosan BTO, (Carl Becker GmBH) - 2.00%

Water -  80.85%

100.00%

The above composition, for end usage, is diluted with water at a ratio of
approximately 1:40 parts by volume water. The diluted composition is then sprayed
on to the die surface for approximately 10-15 seconds, and the diecast parts are then

formed, e.g., automotive engine parts such as manifolds, gear box casings, rocker
covers etc.

_—
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honopol'ymer, and al so pol ypropyl ene copol ynmers whi ch contain no nor e t han
28 nmol e % of another material copolynerized with the p yi-ene’ THEe-=|
pol ypropyl ene in the conposition should generally be p e3eidt SR thih' the’
range of approximately 0.01 %to about 40% by weight off| the B&RBBSFPi on,
with preferred results being obtai Sgg aﬂia,ghe pol ypr opytene 15 present
within the range of about 0.02%¢t by wei ght of the conposition;
and with best results being obtained when the pol ypropyl ene is present
within the range of about 0.1 %to about 15% by wei ght of the conposition.

As referrlgqufsme(pp Eﬁ@e or pol ypropyl ene enul sions used herein
contain approprd ?e%eaﬂgﬂ og” 3‘pﬂgg} agents, and
! c surfactants such as

particularly u n-
et hoxyl ated al ﬁﬂt‘lﬁzg a&l fréeT} dﬂnﬁ? ositions'in
accordance wit Palypropy 'Gnﬁﬂ'éﬁmm@mu sion (40% sollds versnox

(Hickson and Welch Ltd.) - 1.80%

Silicone Oil Aqueous Emulsion:
{Dow Corning 290)
Organo Modified Polysiloxane Silicone Fluid

Aqueous Emulsion. 50% Solids content. - 15.30%
Ethoxylated Alcohol Emulsifier - 0.23%
Anti-corrosion Additive

Becrosan BTO, (Carl Becker GmBH) - 2.00%
Water - 80.67%

100.00%

The above composition, for end usage, is diluted with water at a ratio of
approximately 1:40 parts by volume walter. The diluted composition is then sprayed
on to the die surface for approximately 10-15 seconds, and the diecast parts are then

forimed, e.g., automotive engine parts such as manifolds, gear box casings, rocker

covers elc.
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sui,tably contain other conponents, such as silicone oils,_mneral oils,
anti-corrosion agents and the like, as wll be discusse "a‘f K6 ‘?Fherj
| ubri cant conpositions described herein may be formnul at% %ﬁfhsa RHA 1'
conpositions, or as concentrates which are diluted short he g
The concentrates are typically diluted in a ratio of about 1:10 to abom

1: 100 by vol une. -6- It has be@iXAMEDEs3ed that the use of

pol ypropyl ene as described in this invention provides distinct and
surpri sing advantages over the use of past |ubricant/rel ease agents. The

pol ypr oplgl ? Byl%\ﬁc!: queoug nn\“e{ondepOSI ts of

PERMANOL 1111 (34% solids) - 11.00%
Silicone Qil Aqueous Emulsion (50% solids) - 17.9%
(DC-290)
Water * - 71.10%
100.00%
EXAMPLE 4
Polypropylene Aqueous Emulsion
(Emrel 7, 40% solids content) - 35.00%
Silicone Oil Aqueous Emulsion (50% solids) - 10.00%
(DC 290)
Water ' - 55.00%
100.00%

Sheet | Has Been R laced
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degr adatl on products while also degrading cleanly and, mﬁ'f;“” PO
W t hout causing porosity of the casting. The castings arq cl'eapietr: a
brighter, making them nore suitable for subsequent proce&sing. § {ic : ;
plating; and, the dies and die faces remain cleaner and truer. Thé sf I‘l Tote

oi |, when used in the |ubricant coggosi;ign, can be any one of a nunber of
different commercially avail able } Typi cal exanpl es of such

silicone oils are Union Carbide L-42, Dow Cor ni ng 203, General Electric
SF-1080 and the silicone oil product known as \Wacker TN. These sane

sili c-onepazggo EnelPH ggwepé,‘odaqueous enmul si fied form by product
designatio lgl E glf QII; a l%lg Uni on Car bi de LE-420/HS;
General El ectry,C 73{ Y hgg%a% %ﬂ 290. The sili CqTﬁ 9| | s used
are preferabl JMalecylarete e'd’ oxane silicone oil Q%3 1'i cone

oi| may be present within the range of zero

Silicone Oil Aqueous Emulsion (30% solids) - 15.30%
(DC 290)
Ethoxylated Alcohol Emulsifier
Non ionic dispersing and wetting agent - 0.18%
Anti-corrosion Agent - 2.00%
(Becrosan BTO) '
Preservative - 0.20%
Water ' - 80.52%
100.00%

—_————
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to,abou; 50% by wei ght of the conposition, with nore pref
bei ng obtained when the silicone oil is present within th oh . aROLL
0. 1%to about 23 % by weight; and with best results bei ng_obt aared: A AEEN

the silicone oil or silicone fluid is present within the rant t#‘aﬁauk~:,1
0.5%to about 13% by wei ght of tehgm_tgéon. The enul sifying agent for

use in the conposition serves th f maintaining the ingredients

of the conmposition in an enulsified form within the -7- liquid carrier
system and are generally referred to as non-ionic enulsifying agents.
Polypropylene Aqueous Emulsion (40% solids) - 2.00%
Silicone Oil Aqueous Emulsion (50% solids) - 2.70%
Non-ionic Emulsifier’ - 4.90%
Mineral Oil - 2430%
Preservative - 10%
Water . - 66.00%
100.00%
This Sheet Has Been Replaced _
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The en:ul sifying agent should generally be present within the range of about
0.01 % to about 8 % by weight of the conposition. Pref er red
obt ai ned when the enulsifying agent is present wthin {lhgysaiasETairaBBEN
0.02% to about 6% by weight; with best results being olftai nedephetithe |
enmul sifying agent is present within the range of about lo=t=S¢te=atictt 5 %
by wei ght of the conposition. TypEXAMPLISIfying agents or wetting and

di spersing agents are: the ethoxylated al cohols, such as: Genapol X 060 and
Genapol X 080 (avai I abI e from Hoechst Chem cal s), al so usabl e are the Nonyl
Phenol h hol s zi\r .0x CO- 530 and Antarox CO 630 (available from
Rhone- PobPRREORYE §°‘€§o MYlgPRi | abl e in the U S. A as-Igebhl %0 530 or
CO- 630] ; and e‘t&i&@}ﬁa‘l%ﬂ sodistspr oil, such as Emul an-EL (available from
BASF). The anti-corrosion agent ref erred to herein is an optional

i ngr edi ent

Mineral Oil Aqueous Emulsion (26.2% mineral oil) - 86.7%
Preservative - 0.2%
100.00%
EXAMPLE
Polypropylene Aqueous Emulsion - 16.0%
(Emrel 7, 40% solids)
Natural Qil Aqueous Emulsion - 80.0%
Natural oil, e.g. Soya or Lard oil
(40% solids oil content)
Preservative - 0.2%
Water - 3.8%
100.00%

4
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in the conposition, which may generally be present within the > _range of
abbut zero to about 5 % by weight of the [ubricant conjpg

the anti-corrosion agent is present within the range o
about 4% by wei ght of the conposition, and nost suitabke-t.

obt ai ned when the anti-corrosion m’iﬁesent within t the Ta gé of about
0.1%to about 3% by weight of til on. Exanples of suitable
anti-corrosion agents are: sodiumnitrite, sodium benzoate, triethanol am ne
salts, chemnite 10-01, and Becrosan BTO (avail able from Carl Becker GrBH).
- 8- :

Polypropylene Aqueous Emulsion - 40.0%
(Emrel 7, 40% solids)

Preservative - 0.2%
Water * . _ - 58.8%
100.00%
EXAMPLE 10

Same as previous Example No. 2 but with polypropylene powder (0;2 to2
microns average particle size diameter) used in place of the polypropylene emulsion
in such proportion as to result in the same content of polypropylene in the product
as was present due to the contribution of the polypropylene emulsion used in

Example No. 2.

o
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ther -=addi tives may al so be used in the lubricant conposition of this

i nvent| on

agent s,

results

such as, mneral oil,
anti- foam agents,

bei ng obt ai ned when t hesdk

synthetic or
or bactericide agents.
additives are used they should generally be present with
about 0.02%to about 35 % by weight of the conposition,

nat ural oi
When t

E'S‘E'I“V'&H—‘o‘e-——--ﬁ-
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wth preferred

tives are present within range
of about 0.1 %to about 30% by wei ght of the conposition.

The bactericide

or preservative agents are for the pur poses of preventing spoilage of the

pr oduct .
conpany,

conmpounds,

n-formal ;

(avallable fromSterling Industrial

mat eri al

s g e
or EErm"é\?lG“

s bei ng Hexahydro-1, 3,

Silicone Oil
(DC-203)

Ly

Ethoxylated Alcohol Emulsifiers
Emulsifier
(Genapol X-060)

Anti-corrosion Agent
(Becrosan BTO)

Preservative

Bactericide
(Hexahydrotriazine)

Anti-foam Agent
(SAG 100).

Water

- 106 -

iréseqt BPé‘n SSHADEBH Agi

Acticide BX (Thor Chenpgél S
nergistic blend o
84 chl or oacet ani de with
V4bi e from Thor Cheni cal s), or

conpany),

aromatic

G otan BK

with both of these latter

- 6.85%

- 1.09%

- 2.00%

- .10%

- 0.12%

- 0.05%

87.99%

100.00%

\\\\\\\\ \m\\ i



Tris (2 hydroxy ethyl) - s - triazine. The liquid carrier for the
canposition is preferably water, however, it may al so eeri

nunmber of other materials such as mneral oil or m nergl r?EHASrBEEf\dgr

to further illustrate the invention, the foll ow ng exd n&l’}_ﬁf |ded
I't is to be understood, however, that the exanples are include

illustrative pur poslassuandaxgrr, ¢henasage of pnlipuopylenein uhmlubnganifcommsame of
the invention as set forth in the subjoined clains. In all the exanples the

mat eri al s Yoedivdl hetif 9bf pRYsire dECSANE 2R8I 0P ¥qU&iz8¥asting applications, with

the polypropylene being either in the form of an aqueous emulsion or as a finely
divided powder, will provide the following unique technical advantages and benefits:
(1) cleaner, brighter casﬁngs with reduced slaining, (2) reduced tendency for buildup
of hard deposits on the dies, (3) markedly improved die lubrication and release
propert'[es, (4) improved economy in use of release agent products, (5) a reduced
tendency for soldering to occur;-and (6) applicant has also found that the lubricant
compositions éf the invention when applied (e.g., by spray treatment or other
application to the die surface) provide excellent technical results in pressure
diecasting due to: increased wetting temperatures which are possible relative to
prior compositions (this improves cycle time and permits many more parts/hour to
be produced),_and a temperature plateau range also occurs which is very important
(i.e., prior lubricants have a peak rather than a plateau) because the cooking of
applicant’s composition on the heat block or die surface permits heat to be taken out
of the die in a very uniform t-nanner, while leaving a continuous filin of the lubricant
intact.

While it will be apparent that the preferred embodimen.ts‘ of the
invention disclosed are well calculated to fulfill the objects, benefits, and/or
advantages of the invention, it will be appreciated that the invention is susceptible,

to modification, variation and change without departing from the proper scope or

fair meaning of the subjoined claims.

Has Been Reraced
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Pol ypr opyl ene Honopol yner ar Weight 4,50
Enmrel 7, Pol ypropyl ene Aqu on; (80@6sollds ver si nTHﬁif%%%
Vel ch Ltd.) - 1.65% Si | i cone* O | eo|j§PLACED
Enmul si on: (Dow Corning 290) Organo Mdified Pol ysil oxane Slllcone Flurd
Aqueous Emul sion. 50% Sol i ds cont ent . CLAIMS - 15. 30%

-9, EXAMPLE 1 (Al In %By VE|ght! d Pol ypr opyl ene: Oxi di zed

ATy

1. A liquid carrier based diecasting lubricant and
release agent composition, comprising in percent by weight:
(a) about 0.01% to about 40% polypropylene in’

5 solids form having an average molecular weight between
about 500 and about 300,000, said polypropylene being
substantially pure and being in the form of propylene
pol}mers or propylene copolymers,

(b) about 0.1% to about 50% silicone oil,

10 (c) about 0.01% to about 8% of emulsifying agent to
assist in maintaining materials of the composition in an
emulsified form,

(d) zero to about 5% of an anti-corrosion agent,
and the balance of a liquid carrier.

15 2. The composition of claim 1 wherein said
polypropylene has an average molecular weight between about
2,500 and about 10,000.

3. The composition of claim 1 or 2 wherein said
polypropylene is in the form of substantially pure

20 polypropylene homopolymer solids.

4. The composition of claim 1, 2 or 3 wherein said
polypropylene is in finely divided dispersed form. :

5. The composition of any of claims 1 to 4
containing about 0.01 to about 5% of an anti-corrosion

25 agent.

6.. The composition of any of claims 1 to 5

wherein,

i




Ethoxylated Al cohol —Emut-sifier. . - . .
an BTO, (Carl Becker GiB SHEET HAS seeN

Qngbépaé[05|on Agent H) RERLArars
100. 000% Tﬁre above comjmmiuu” [IHHMd usage, is diluted with vvgtm’

rati o of approximtely 1:40 parts by volume water. The diluted conposition
is then spraypdoRBnt Ok 1Q'ﬁré§é£é0€r$ﬁra&9@£0wmew dPodé sespnds, and

the diecast parts are't for.med, e.g., autonotive engine parts such as

mani f ol ds, Qéﬁﬁohéﬁtcéﬁ)nﬂ§ pf@ééﬂt €PYURI8b6LE. 0.1% to about 23%,

component (c) is present from about 0.02% to about 6%, and

componeﬁt (d) is present from about 0.01% to about 4%.

5 7. The composition of claim 6 wherein,
component (a)- is present from about 0.1% to about 15%,
component (b) is present from about 0.5% to about 13%,
com;onent (c) is present from about 0.1% to about 5%,
component (d) is present from about 0.1% to about 3% and

10 said polypropylene has an average molecular weight between
about 4,000 and about 5,000.

8. The composition of any of claims 1 to 7 wherein
the liquid carrier is water.
9. The composition of any of claims 1 to 8 wherein

15 there is also included about 0.02% to about 35% of one or
more additives selected from synthetic or natural oil,
preservative agents, and bactericide agents.

10. The composition of claim 9 including about 0.1%
to about 35% of said additive.

20 11. A process of diecasting metal products
including the steps of: treating the die with a die
lubricant and release agent composition as claimed in any
one of claims 1 to 10, diecasting the metal product, and
removing the product from the die.

25
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110 EXAIVPLE
of Ayerage Mol
Aqueous Emul sion (40% solids version) (Hickson and Vel ch

Pol ysi | oxane Silicone Fluid Agueous EnuI5|on 50% Sol i ds
15.30% . e :

,_-7_5|f|ed'Ponproperne Cxldlzed Fblyprop,
cul ar Wi ght 4, 500D;"As - Present in‘Enrel 7 Pol'y

HtETHASBEEN

1.80% Silicone G| Aqueous-:Emul sion: (Dow Corning: 290'-“'.§%9Lkbénfled

ABSTRACT .

UBRICANT COMPOSITIONS FOR USE o

IN DIECASTING OF_METALS AND_PROCESS s

_ Polypropylene is used es a: component of a f;;?f
lubrlcant/release -agent compositlon in dlecastlng of -
metals, with the comp051tlon contalnlng the polypropylene
flnely dlspersed in a llquld carrler, for ekample 1n an

10 aqueous emulsion; and, a process of diecasting metal parts

using said composition.

T'ns Sheet Has Been
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Et hoxyl at ed Al cohol Emul sifier ' - 0.23%

JAnti:corrosion Additive Becrosan BTO (Carl Becker GrBH)
2. 00% Wat er

i~
{i

100. 00% The above conposition, for end usage, is diluted \i}ith vippe NO¥t 1986

rati o of approximtely 1:40 parts by vol upe wat er. The dil

ubatd :.compQsi.tion

I's then sprayed on to the die surface for approxi mtely 165F5<cconts—and
t he di ecast parts are then fornmed, e.g., autonotive engine parts such as
rCQ%dB

mani f ol ds, gear box caskAGBRICAINE

REPLACSUERT ¥HEET

OSITIQONS FOR USE
IN DIECASTING OF METALS AND PRC YCESS

Background of the Invention

This invention gen_grally relates to lubricant compositions for use in
diecasting of metals, having improved lubricant and release properties.

Diecasting machines, which include the pressure diecasting and
squeeze casting processes, operate under high pressures and temperatures. The
f-'aces of the dies must be lubricated and sealed so that the cast metal can flow
efﬁcienlly and can be released cleanly. In addition, various mo_ving parts must be
lubricated. The basic requirements of lubricant compo.lv)il'ions for diecasting are as
follows: (1) Parting Ability — it must. be possible to release the castings from the
die surface without distortion or undue stress. (2) Barrier Formation — the
lubricant must form a physical barrier between the cast metal and the face of the die
in order to reduce adhesion of the cast metal to the die surface (referred to as
"soldering” or "galvanizing", dcpcr!ding on the metal being cast). (3) Control of
Surface Finish -- the lubricant composition must not leave undesirable residues on
the die face which might <_:or_1_'ode the steel or i_mpair the surface of the casting and
hinder or prevent‘ subsequent finishing operations. (4) Soundness of Casting -- the
lubricant composiﬁon must not give off excessive amounts of gas which might lead.

to porosity of the casting surface and affect the pressure tightness of the castings.



-11- I’EX_AIVPLE 3 Pol ypropyl ene Aqueous Enul si on PERVANOL 1] 19 '
- 11.00% Silicone O | Aqueous Emulsion (50% solids) Eb&é&ﬁgh]‘-%%%
(DC-290) Water

.4 & NOY 11986 %
100. 00% EXAMPLE 4 Pol ypropyl ene Aqueous Enul sion (Enrel 7 Dﬁ@%kﬁrm' S

cont ent) - 35.00% —2-
(5) Health and Safety - it is important that lubricants do not contain dangerous or
toxic components or components which will react to form undesirable byproducts.

In the early days of diecasﬁng, various pastes, oils, greases, and
~ waxes were used and these were applied to the die by various means including
brushing. 'l;hesc_malerials often caused a severe fume problem as solvent and oil
evaporated or burned off the hot die surface. Additives such as alumi_num paste and
finely divided graphiie had been used, but tend to cause discoloration of the surface
(graphite staining) which can be undesirable in many applications.
Silicone oils in some instances _canl be effective release agents,
‘however under most conditions the silicone oils lack Sufﬁcient lubricant properties,
especially for moving parts. Still further, llydrbcarbon oils or polyethylene can
cause the buildup of degradation products on the die faces and on the exterior of the
dies. Buildup on the die faces themselves leads to inferior casting and surface
staining, and shortens the overall life of the die. Deposits on the outside of the die
can be troublesome and difficult to remove, requiring mechanical abrasion in the
absence of effective solvents. Build up on the mating surfaces of dies can prevent
complete closure of the dies, leading to dimensional inaccuracies of the castings.
There has thus been a need | in the art for an improved
lubricant/release agent which has the appropriale surface active properties to "wet"
the die surface, suitable viscosity ranges to flow évenly, but stay in place on the die

surface during the casting operation, while at the same time being suitably fugitive

or removable so as to provide clean castings and die surfaces.



SiLi cén_e O | Aqueous Emul sion (50% solids)

Wat er

-12- EXAMPLE 5 Pol ypropyl ene Di spérsed Powder 0.2-to 2
di aneter particles Ml ecular weight 4,000 to 20,000 D.

1. 80%

. _3_

Summary Of The Invention
1t has been discovered that the use of polypropylene fulfills the above
requirements and that its usage as described in the invention herein provides

unexpeclédly unique results. Typically, the polypropylene will be applied as a finely

. divided dispersion in a carrier; and, in general the polypropylene is desirably

formulated as an aqueous emulsion which can be .sprayed onto the die to leave a
surface film of the polypropylene afler evaporation of the aqueous carrier.

Broadly stated, this invention involves a new die lubricant and release
agent composition containing polypropylene in a liquid carrier.

From a more specific aspect, the invention concerns a water based die
lubricant and release agent composition, -com-prising in percent by weight: (a) about
0.01% to about 40% polypropylene having an average molecular weight between
about 500 and about 300,000, (b) zero {o about 50% silicone oil, (c) about 0.01%
to about 8% of an emulsifying agent to assist in maintaining the components of the
composition in an emulsified form, (d) zero to about 5% of an anti-corrosion agent,
and the balance water.

From a process aspect, the invention concerns a process of diecasting
metal parts or metal products including the steps of: (reating the die with a die
lubricant and release agent composition containing polypropylene in a liquid carrier,
diecasting the metal product, and removing the product from the die; and, the

invention also concerns the products formed by said process.



Sili cone QO | Aqueous Emul sion (50% sol i ds) - 15. 30% (DC 290)

Et hoxyl at ed Al cohol Enul sifier Non ionic dispersing and tTT o _ayent
- 0.18% Anti - corrosi on Agent 1 REPLACEMENT SHEET

- 0. 20% WAt er o 4 _ cDate i

2.00% (Becrosan BTO) Preservative - 16 NOV 9%

80. 52% 100. 00% o | .
Description Of Preferred Embodiments

The polypropylene suitable for this inveﬁlion should, in general, have
an average molecular weight belween about 500 and about 300,000; and prefc;:rably
between about 2500 and about 10,000; with most preferred results being obtained
using polypropylene having an average molecular weight of between about 4000 and
about 5000. The polypropylene sliould be in solids form. So called crystalline
p.olypropylenc is ideal, for example having a relatively sharp melting point (for
example in the range of approximately 120-180°C). Typically the polypropylene
is used in the composition in the form of an aqueous emulsion such as Emrel 7
(40% solids) obtained from Hickson and Welch Ltd. Other types of polypropylene
may also be used, such as polypropylene particulate material or powdered material;
for example, Eltex HY-P or Eltex RP-P products (obtained from Solvay Chemical
Co.). The polypropylene used whether in aqueous ‘emulsion form or solid powder
form, in either event, fls_dispersed in lhel composition. As will be seen from the
examples given herein the molecular- weight of the polypropylene is sometimes
specified with the letter "D" being used. This stands for the Dallon technique or
methodology of describing or delineating the molecular weight. By the term
polypropylene as used herein it is meant to includ¢ polypropylene homopolymers,
polypropylene block propylene-ethylene copolymers, polypropylene random
propylene-ethylene copolymers, aﬁd polypropylene block or random propylene-bthér
unsaturat;ad hydrocarbon monomer copolymers; however, as referred to above the

polypropylene used herein should be in solids form, and if any other copolymer



-13- EXAMPLE 6 Pol ypropyl ene Aqueous Enul sion. (40% sol i ds)

2.00% Silicone O Aqueous Enulsion (50% solids)

Non-ionic Enulsifier -

al - 24. 309

- . 10% Wat er : -5- '

66. 00% 100. 00% - .
material is present (e.g., ethylene, butene, pentene, hexene, or the like), then the

REP_LACEMZEN?'O%}(-JI EET

other copolymer materials should form no more than 28 mole % of the
polypropylene copolymer, and preferably no more than 20 mole %. By lhe' term
substantially pure polypropylene as used herein it is meant to include polypropylene
homopolymer, and also polypropylene copolymers which contain no more than 23
mole % of another material copolymerized with the polypropylene.

The polypropylene in the composition should generally be present
within the range of approxima(ely 0.01% to about 40% by weight of the
composition, with preferred results being obtained when the polypropylene is present
within the range of about 0.02% to about 20% by weight of the composition; and
with best results being obtained when the polypropylene is present within the range
of about 0.1% to about 15% by weight of the composition.

As referred to, polypropylene or polypropylene emulsions used herein
contain appropriate emulsifying agents or suspending agents, and particularly useful
for this purpose are the non-ionic surfactants such as ethoxylated alcoholé discussed _
below. The lubficant compositions in accordance with this invention may also
suitably contain other components, such as silicone oils, mineral oils, anti-corrosion
agents and the like,' as will be discussed hereinafter. The lubricant compositions
described herein may be formulated as end usage compositions, or as concentrates
which are diluted shortly before usage. The concentrates are typically diluted in a

ratio of about 1:10 to about 1:100 by volume.



-14- EXAMPLE 7' Pol ypropyl ene Aqueous Enul sion
13"1% (Enrel 7 40% solids) Mneral Ol Aqueous Emulsion (
- 86. 7% Preservative
100. 00% EXAVPLE 8 Pol ypropyl ene Aqueous Emul si on
16.0% (Enrel 7, 40% soli ds) Natural Q1 Agéreous Emulsion’
- 80. 0% Natural oil, Soya or Lard oil

It has been discovered that the use of polypropylene as described in

RZ%&?H@F&&)"%%

DALE Toeeheertrersrnnmsameee

this invention provides distinct and surprising advantages over the use of past

~ lubricant/release agents. The polypropylene provides far fewer deposils of
degradation products while also degrading cleanly and, most importantly, without
causing porosity of the casting. The castings are cleaner and brighter, making theml
more suitable for subsequent processing such as plating; _and, the d.ies and die faces
remain cleaner and fruer.

The eilicone oil, when used in the lubricant composition, can be any
one of a number of different commercially available materials. Typical examples
of such silicone oils are Union Carb.ide L;42, Dow Corning 203, General Electric
SF-1080 and the silicone oil product known as Wacker TN. These same silicone
oils are available in aqueous emulsified form by product designations known as, for
example, Wacker TNE; Union Carbide LE-420/HS; General Electric SM-2154; and
Dow Corning No. 290. The silicone oils used are preferably an organo modified
polysiloxane silicone oil. The silicone oil may be present within the range of zero
to about 50% by weight of the composition, with more preferred results being
obtained when the silicone oil is present within the range of about 0.1% to about
23 % by weight; and with best results being obtained when the silicone oil or silicone
fluid is present within the range of about 0.5% to about 13% by weight of the
composilion.

The emulsifying agent for use in the composilion serves the {unction

of maintaining the ingredients of the composition in an emulsified form within the
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. 0.2%

100. 00%

40. 0%
0. 2%

Wt er REPLACEMENT SHEET

1
]
1

|
-15- EXAMPLE 9 Pol ypropyl ene Agueous Emul sion ] '
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liquid carrier system, and are generally referred to as non-ionic emulsifying agents.
The emulsifying agent should generally be present within the range of about 0.01%
to about 8% by weight of the composition. Preferred results are obtained wh.en the
emulsifying agent is present within the range of about 0.02% to about 6% by
weight; with best results being obtained when the emulsif ying agent is present within
the range of about. 0.1% to about 5% by weight of the composition. Typical
emulsifying agents or wetting and dispersing agents are: the ethoxylated alcohols,

such as: Genapol X 060 and Genapol X 080 (available from Hoechst Chemicals);

. also usable are the Nonyl Phenol alcohols, such as, Antarox CO-530 and Antarox

C0-630 (available from Rhone-Poulenc Chemicals Co.) [available in the U.S.A. as
Igepal CO-530 or CO-630]; “and ethoxylated castor oil, such as Emulan-EL

(available from BASF).

The anti-corrosion agent referred to herein is an optional ingredient
in the composition, which may generally be present within the range of about zero
to about 5% by weight of the lubricant composition. Preferably the anti-corrosion

agent is present within the range of about 0.01% to about 4% by weight of the

composition, and most suitable results are obtained when the anti-corrosion agent

is present within the range of about 0.1% to about 3% by weight of the

composition. Examples of suitable anti-corrosion agents are: sodium nitrite,

sodium benzoate, triethanolamine salts, cheminite 10-01, and Becrosan BTO

(available from Carl Becker GmBH).



Wat er BEPLGEMENDSHEET
EXAVPLE 10 Sane as previous Exanple No. 2 but with pol ypr: pyl ene pgowder

(0. 2to 2 mcrons average particle size dianeter) used in Jlaie e--ofl..8. QY. gﬁ

pol ypropyl ene emul sion in such proportion as to result in-the
of pol ypropylene in the product as was pre8ent due to the contribution of

the polypropyl ene e_mtbﬁxiegrz]ldﬁshves imayExlacr'Jr%e usléla in %he lubr&ﬁ%@&ﬁ%%oﬁ'ﬁﬁns

invention, such as, mineral oil, synthelic or natural oil, preservative agents, anti-

foam agents, or bactericide agents. When these other addilivcs are used-ihey should
generally be present within the range of about 0.02% to about 35% by weight of the
cox-nposition', with preferred results being obtained when these other additives are
present within range of about 0.1% ld_about 30% by weight of the composition.
The bactericide or preservative agents are for the purposes of preventing spoilage -
of the product. Suitable bactericide agénts: Acticide BX (Thor Chemicals
company, U.K.) which can be described as a synergistic blend of aromatic
corﬁpounds, that is, a blend of isothiazilone and cliloroacetamide with n-formal; or
Emulcid (available from Thor Chemicals), or Grolan BK {(available from Sterling
Industrial company), with both of these latter maleria)s being Hexahydro-1, 3, 5
Tris (2 _hj)droxy ethyl) - s - triazine.

The liquid carrier for the composition is preférably waler, however,
it may also be selected from a number of other malerials such as mineral oil or
mineral spirits.

In order to further illustrate the invention, the following examples are
provided. It is to be understood, however, that the examples are included for
illustrative purposes and are not intended to be limiting of the scope of the invention
as set forth in the subjoine_d claims. In all the examples the materials used are

speciﬂe(i in percentage by weight.



-16- EXAMPLE 11 Enul sified Pol ypropyl ene

1.80% As Present in a 40% Sol i ds Content Aqueous Enul sion (F

Silicone QI (DC 203) _
Et hoxyl at ed Al cohol Emul sifiers Enul sif+gr (Genapol X-060) -
- 1. 09% Anti - corrosi on Agent )
2. 00% ( Becrosan BTO
o ) EXAMPLE 1

(All In % By Weight)

Emulsified Polypropylene:
Oxidized Polypropylene Homopolymer of Average
Molecular Weight 4,500D; As Present in Emrel 7,
Polypropylene Aqueous Emulsion, (30% solids version)
(Hickson and Welch Ltd.) -

Silicone Oil Aqueous Emulsion: -
(Dow Coraing 290)

Organo Modified Polysiloxane Silicone Fluid
Aqueous Emulsion. 50% Solids content. -

Ethoxylated Alcohol Emulsifier -

Anti-corrosion Agent
Becrosan BTO, (Carl Becker GmBH) .-

. Water -

LACEMENT SHEET

Date 1%%1995

1.65%

15.30%

0.20%

2.00%

80.85%

100.00%

The above composition, for end usage, is diluted with waler at a ratio of

approximately 1:40 parts by volume water. The diluted composition is then sprayed

on to the die surface for approximately 10-15 seconds, and the diecast parts are then

formed, e.g., automotive engine parts such as manifolds, gear box casings, rocker

covers etc.



Preservative

Bacteri ci de -
(Hexahydrotriazi ne) Anti-foam Agent

- 0. 05% ( SAG 100) Water e ‘

- 87.99% 100. 00% -17- In summary, tﬁ% usage of polypr

| ubri t iti
ubri cant conpositions EXAMPLE 2

Emulsified Polypropylene:
Oxidized Polypropylene Homopolymer of Average
Molecular Weight 4,500D; As Present in Emrel 7
Polypropylene Aqueous Emulsion (40% solids version)
(Hickson and Welch Lid.) - 1.80%

Silicone Oil Aqueous Emulsion:
(Dow Corning 290)
Organo Modified Polysiloxane Silicone Fluid
Aqueous Emulsion. 50% Solids content. - 15.30%

Ethoxylated Alcohol Emulsifier - 0.23%

Anti-corrosion Additive :
Becrosan BTO, (Carl Becker GmBH) : - 2.00%

Water _ - 80.67%

100.00%

The above composition, for end usage, is diluted with water at a ratio of
approximately 1:40 parts by volume water. The diluted composition is then sprayed
on to the die surface for approximately 10-15 seconds, and the diecast parts are then
formed, e.g., aulomotive engine parts such as manifolds, gear box casings, rocker

covers elc.



as described herein for pressure diecasting and/or squeeze
applications, with the polypropylene being either in the for Phéﬁfﬂqyw
enul’'sion or as a finely divided powder, will provide the foljl ow rsg U{mgueg
techni cal advantages and benefits: (1) ? eaner brighter ca ‘h S--W '38
reduced. staining, (2) reduced tendency 70 e
dies, (3) markedly inproved die lubrication and rel ease properties, (4) T
i mproved econony in use of release EIAMBLBRicts, (5) a reduced tendency

for soldering to occur; and (6) applicant has also found that the |ubricant
conposi tions of the inventi on when applied (e.g., by spray treatnent or

ot her appl BCS'{[I on e 5 (ie) provi de excellent technical results
in pressur 55;% %H@? wetting tenperatures W are
possi bl e relatlv rt (this inproves cycletil hd

permts many nore parts/hour to be produced), and a tenperature plateau
range al so occurs which is very inportant

Silicone Qil Aqueous Emulsion (50% solids) - 17.9%
(DC-290)
Water - 71.10%
100.00%
EXAMPLE 4

Polypropylene Aqueous Emulsion

(Emrel 7, 40% solids content) - 3500%
Silicone Oil Aqueous Emuision (50% solids) - 10.00%
(DC 290)
Water | - 55.00%

100.00%




(| pr| or lubri cants have a peak rather than a plateau

heat” to be taken out of the die in a very uni f orm manner,
continuous filmof the lubricant intact, Wile it wll be
preferred enbodi nents of the inventi on"EI?‘scI osed are well calculated to
fulfill the objects, benefits, and/ﬁxﬂiﬁn&ﬁges of the invention, it wll
be appreciated that the invention i bl e to nodification, variation
and change w thout departing fromthe proper scope or fair nmeaning of the
subj oi ned cl ai ns.

Polypropylene Dispersed Powder

0.2 to 2 microns average diameler particles

Molecular weight 4,000 to 20,000 D. - 1.80%
Silicone Oil Aqueous Emulsion (50% solids) - 15.30%
(DC 290)
Ethoxylated Alcohol Emulsifier
Non ionic dispersing and wetting agent - 0.18%
Anti-corrosion Agent - 2.00%
(Becrosan BTO)
Preservat;xve - 0.20%
Water - 80.52%

100.00%




-18- CLAIMS 1. A liquid carrier based diecasting |ubricant and rel ease
agent conposition, conprising in percent by weight: (a) about 0.01%t0

about 40% pol ypropyl ene in solids form having an aver adeg_norecul - aht
bet ween about 500 and about 300, 000, sajd pol ypropyl efeREBF éEME&TwE%

substantially pure and being in the forM3f propyl ene I'yrrmgg- | ef]
te ! VY.

{ v g

copol yners, (b) about 0.1%to aboum:%gone oi |, _ _01%
about 8% of enul sifying agent to as ntaining nateritals of the
conposition in an

Polypropylene Aqueods Emulsion (40% solids) - 2.00%
Silicone Oil Aqueous Emulsion (50% solids) - 2.7(;%
Non-ionic Emulsifier - 4.90%
Mineral Oil - 24.30%
Preservative | - | 10%
Water - 66.00%

100.00%
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bal'ance of a liquid carrier. 2. The conposition of cl |M&meiéﬁ’n5§55
pol ypropyl ene has an average nol ecul ar wei ght between alout q Oﬂoﬂn bou
10, 000. 3. The conposition of claim1 or 2 wherein sa quuelygropy} -efiets
in the formof substantially pure pol yprppyl ene honopol yfer——sorras. 4.

The conposition of claiml1l, 2 or 3 wherein said pol ypropylene is in finely
di vi ded dispersed form 5. The codiBAMPAKE df any of clainms 1 to 4

enul sified form (d) zero to about 5% of an anti-corr ogFer—agent, —and 1 j

Polypropylene Aqueous Einulsion - 13.1%
(Emrel 7 40% solids)

Mineral Qil Aqueous Emulsion (26.2% mineral oil) - 86.7%
Preservative - 0.2%
100.00%
EXAMPLE 8

Polypropylene Aqueous Emulsion - 16.0%
(Emrel 7, 40% solids)

Natural Oil Aqueous Emulsion - 80.0%
Natural oil, e.g. Soya or Lard oil .
(40% solids oil content)

Preservative - 0.2%

Water _ - 38%

100.00%




cant ai hi ng about 0.01 to about 5% of an anti-corrosi on a
conposition of any of clainms 1 to 5 wherein, -19-

present from about 0.02%to about 20% conponent (b) |s
0.1%to about 23% conponent (c) is present from about 0
and conponent (d) is present from about 8%01%to about 4%

P Iﬁrﬁp [SIARREERE=E ¥ o = S T
neht EaHERS Srser |

rgsent, from about /,

“ed BoMV 956

EXAMPLE
Polypropylene Aqueous Emuision - 40.0%
(Emrel 7, 40% solids)
Preservative - 0.2%
Water | ' - 58.8%
100.00%
EXAMPLE 1

Same as previous Example No. 2 but with polypropylene powder (0.2 to 2
microns average parlicle size diémeter) used in place of the polypropylene emulsion
in such proportion as to result in the same content of polypropylene in the product
as was present due to the contribution of the polypropylene emulsion used in
Example No. 2.



7. ‘The conposition of claim6 wherein, conponent (a) is
about 0.1%to about 15% conponent (b) is.present from abou
13% conponent (c) is present fromabout 0.1%to about 5%
present from about 0.1%to about 3% and said pol ypropyl ene
nol ecul ar wei ght between about 4,000 abé+ about 5,000. 8. ° The conposition
of any of clainms 1 to 7 wherein the liquid carrier is water. 9. The
conposition of any of clainms 1 to &M&é&iﬁl—&ere is also included about

0.02% to about -35% of one or nore additives selected fromsynthetic or
natural oil,

Emulsified Polypropylene - 1.80%
As Present in a 40% Solids Content Aqueous
Emulsion (Emrel 7)

Silicone Oil '
(DC-203) - 6.835%

Ethoxylated Alcohol Emulsifiers
Emulsifier - _
(Genapol X-060) : - 1.09%

Anti-corrosion Agent - 2.00%
(Becrosan BTO)

Preservative | - .10%

Bactericide o ' - 0.12%
(Hexahydrotriazine)

Anti-foam Agent - 0.05%
(SAG 100)

Water - 87.99%

100.00%
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preservative agents, and bactericide agents. 10. The ¢ n%'opmt I'on of ¢
9 including about 0.1%to about 35% of said additive. 11 ?tﬁ gﬁmv 0Q$
..... BT e,

di ecasting nmetal products including the steps of: treati
die lubricant and rel ease agent conposition as clainmed in any one of clains

1 to 10, diecasting the nmetal product, and-IZnoving the product fromthe

di e.

In sumimnary, the usage of polypropylene in the lubricant compositions
as described herein for pressure diecasting and/or squeeze casting applications, with
lhé polypropylene being either in the form of an aqueous emulsion or as a finely
divided powder, will provide the following unique technical advantages aﬁd benefits:
(1) cleaner, brighter castings with reduced s_la_ining,- (2) reduced tendency for buildup
of hard deposits on the dies, (3) markedly improved die lubrication and release
properties, (4) improved economy in use of release agent products, (5)' a reduced
tendency for soldering to occur;-and (G) applicant has also found that the lubricant
compositions of the invention when apblied (e.g., by spray lreatment or other
application to the die surface) provide excellent technical results in pressure
diecasting due to: increased wetting temperatures which are possible relative to
prior compositions (this improves cycle time and permits many more parts/hour to
be produced), and a temperature plateau range also occurs which is very important
(i.e., prior lubricants have a peak rather than a plateau) because the cooking of
applicant’s composition on the heat block or die surface permits heat to be taken out
of the die in a very uniform manner, while leaving a continuous filin of the lubricant
intact.

While it will be apparent that the preferred embodiments of the
invention disclosed are well calculated to fulfill the objects, benefits, and/or
advantages of the invention, it will be appreciated that the invention is sﬁsceptible

to modification, variation and change without departing from the proper scope or

fair meaning of the subjoined claims.
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CLAIMS

1. A liquid carrier based diecasting lubricant and
release agent composition, comprising in percent by weight:
(a) about 0.01% to about 40% polypropylene in’
éolids form héving_an'aﬁerage molecular weight between
about 500 and about 300,000, said polypropylene being
substantially pure and being in the form of propylene

polymers or propylene copolymers,

(b) about 0.1% to about 50% silicone oil,

(é) 'about.0.01% tolébout 8% of emulsifying agent to
assist in maintaining materials of the composition in an
emulsified form, |

(4) zero to about 5% of an anti-corrosion agent,
and the balance of a liguid carrier.

2. The compoéition of claim 1 wherein said
polypropylene has an average molecular weight between about
2,500 and about 10,000.

3.  The composition of claim 1 or 2 wherein said
polypropylene is in the form of substantially pure
polypropylene homopolymer solids.

4.  The composition of claim 1, 2 or 3 wherein said
polypropylene is in finelf divided dispersed form.

5. The composition of any of claims 1 to 4
containing about 0.01 to about 5% of an anti-corrosion
agent.

6. The composition of any of claims 1 to §

wherein,



component
component
component
component
7.
component
component
component

component

(a)
(b)
(c)
(d)

is
is
is

is

g
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présent from about 0.02% to about 20%,

present from about 0.1% to

about 23%,

present from about 0.02% to about 6%, and

present from about 0.01% to about 4%:.

The composition of claim 6 wherein,

(a)
(b)
(c)
(d)

is
is
is

is

present from about 0.1% to
present from about 0.5% to
present from about 0.1% to

present from about 0.1% to

said polypropylene has an average molecular

about 4,000 and about 5,000.

8.

about 15%,
about 13%,
about 5%,

about 3% and

weight between

The composition of any of claims 1 to 7 wherein

the liquid carrier is water.

9.

The composition of any of claims 1 to 8 wherein

there is also included about 0.02% to about 35% of one or

more additives selected from synthetic or natural oil,

preservative agents, and bactericide agents.

10.

The composition of claim 9 including about 0.1%

to about 35% of said additive.

11.

A process of diecasting metal products

including the steps of: treating the die with a die

lubricant and release agent composition as claimed in any

one of claims 1 to 10, diecasting the metal product; and

removing the product from the die.
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ABSTRACT

LUBRICANT CQMPOSITIONS FOR _USE

IN DIECASTING OF METALS AND PROCESS

Polypropylene is used as a component of a
lubricant/release agent composition in diecasting of
metals, with the composition containing the polypropylene
fiﬁely dispersed in a liquid ¢arrier, for example in an
aqueous emulsion} and, a process of diecasting metal parts

using said composition.



