2251&52 POWDROUS LUBRI CANTS FOR PLUNCGER DEVI CE Thi's invention relates to
powd{Qus | ubri cants used for bei ng bl own onto plunger tips, or onto
interior surfaces of bearing sleeves -for plungers, as d4p di ecasting
machi nes. Di ecasting allows continuous rarufacture of products at high
volume and with high accuracy, so is wdely utilized for manufacturing
various parts of notor vehicles, electrical apparatus, household goods and
bui | di ng products, etc. In diecasting, nolten netal is forced into a die

for noul di ng wnhdls méﬁ‘% Fﬁ%%unc%k ?Lﬁll;( 1cghe plunger tip will slide
smoothly in iTS S cant is required.
Lubricants for such plungers are generally classifiable as oily lubricants
or water soluble | utmni@rﬂrﬁrer&icammmaw ﬂ&@dﬂﬂ&‘@u& Tubgidan¥d , a

natural fat a a synthetic Iubrlcatln 0|I r e ents
ef fective to‘ﬁﬁ\\,ﬁtfé?r %ﬂ#@r}é’qﬁ"& 35} ﬁ% nTgp:g: r}grrmal ly
added to oi | wunflacemardfs beuningatsareeams efc&upﬂmvgea-st,l ws aged ime added to

the water soluble lubrjc In recent years, denmands have grown for
i nmproving di é*c)ifci sr%'%% g‘h’qﬁ‘aﬁs'ty of product, decrease in cost,

Diecasting allows continuocus manufacturé of products at
~high volume and with high accuracy, so is widely
utilized for manufacturing various. parts of motor
vehicles, electrical apparatus, household goods and
ot building products, etc. In diecasting, molten metal is
forced into a die for moulding at high speed by a
plunger. So that the plunger tip will slide' smoothly in
its sleeve, and to reduce wear, a lubricant is required.
Lubricants for such plungers are generally classifiable
as oily lubricants or water soluble lubricants. A common
base includes a mineral oil, a natural fat, a wax, and a
synthetic lubricating oil. One or more agents effective
to counter extreme-pressure and/or resist abrasion are
normally added to oily lubricants, and water and a
surface active agent are added to Ehe'water soluble
lubricants.

In recent years, demands have grown for improving
diecasting as to quality of product decrease in cost,
reduction of defective products, reduction in weight,
etc, all as part of desired progress of diecasting
technology and improvement in alloys used. We believe
conventional lubricants militate against satisfying such
demands.

Both of oily lubricants and water soluble



reduction of defective products, reduction in-weight, etc. all as part of . °
desired progress of diecasting technology and i nprovenent in alloys usedgdz
We believe conventional lubricants mlitate against satisfying such CET
demands. Both of oily lubricants and water sol uble 2 lubricants - . -
contribute to defects inside products2due to generated gas, leading to
probl enms such as a weakening of pressure resistance, |oss of nass where
needed, labdifamnts econtedpeate t bor aipfects hiipside kKpprgdagtkesdue Wi er

sol ubl e lubricants have particular problens in terns of occurrence of

def ect s gemerdtechagqs pdlieadinguea cpyelbtems osucht asana weekend ngoufs -

i ncluding capital investment have been required for necessary waste water
t r eat neRFeSFUN]@esisanceNt1oRs oL poasat wharef neededaf @nd Erilurg |y

| ubricants have particular problens including in terns of safety due

to a MPgIFRASFEER| Mpaudreds iigh gworkdngr (CHGHaS 1 i ¢ Yater sqfiukle t o
of | Ubr TERAR e REY R BRE g G ARG oPEOPEREaLHs oy cof FBHTIRPGR R (X 1 om

ConSideﬁ%%%%&s?&n&?ﬁeagﬁgﬁéroducts, due to water content, and various

| costs including capital-in&estmént.have-been.required for
necessary WéSte water treatment infordér'fo prevent water
pollution effects.affer.usé; .Oiiy 1ﬁbridénts hé&é_bértiCulér
prob'lemé includiﬁg in terms of safety '_d,ue.' to ‘a high Q
possibility o'.f ':'.'sm'o'kir'i'g '_'and ' fiaimh‘ébi_lity, ‘leading to |
contaminéticn of working e'nv'ir:o_r'_i.me_.ﬁ_t.. | ,Con;seqﬁently, .d.emand_
- for new types of lubricanf for diecasting plung'eré increases.

This invenﬁion'reSQIts from:ddﬁsidefation 6f'the'above-
mentioned dircumstan§é$, énd'consequehﬁ:detailéd Studiés énd
systematic experiments, particularly fbr a lubricant enabling - |
production of diecést pfoduété othigh.qualityiﬁithout adverse
environmental conditions and-Wifh good ﬁOfkability.“ |
According to this invention there is provided powdrous | o~

lubricant for a plunger device consistihg of a powdered or
granulated.lubricanf base métefial'inclhding'ah'inOrgahic
compound as a lubricant: in its solid state, and an organic
compound givihg adhesion capability to -tl_'ie_" iubricant base
material, boﬁh compoundé haVing é comminutea.of gfanu;ér form,
said organic compound being 1it1ﬁid-form or paste~form
compounds consisting of one or more of synthesis esters,

natural fats, mineral oils, silicon oil,



ment foned circunstances, and consequent detailed studies and systematic
expe\;g;mant s, particularly for a lubricant enabling production of -diecast
products of high quality wi thout adversg environmental conditions and with
good workability. According to this inwgntion there is provided powdrous

| ubricant for a plunger device consisting of a powdered or granul ated

‘l'ubri cant bas terial | ncludi n i norgani c conpound._ag a lubricgnt in

i ts solid sPRI¥PRERYL GtheE, Pl valisslane i NGRE o nt PEhYIeperRroRy 1ene ne
| ubricant b rial ot h_compounds havin opm nut ed_ or nyl ar
form said %%ﬁgg%n %r cWoh %nﬂrgb%q‘iﬁﬂﬁﬁgﬁl‘ﬁfag& oﬁasqzéa-t?‘bﬁﬁac x*pamds
gonsi sting 9:§c9.?ﬁe?&1’m Pﬁoﬂ{ hesis esters, natural fats, mineral oils,
silicon oil, pol ypheny é’t er,” pol yal kyl ene glycol, and

et hyl ene- propy| eRe peRidRloyE 1 ubt it Efd:?'lﬁ‘%fr?gfdanoﬁﬁéélféﬂfén?s or granular by
a cyclodextrin conmpound. A powdrous |ubricant Tor plunger nechani sns

positively contributes to reduci ng occurrence of



internal product defects, fire risks, and environnmental pollution, as well.

- as enhanci ng snoot hness of pl unger slrdrng Specific |nplenentat|oﬁ forﬁgj
this invention is now described, by way of exanple, including in rel ati o~
to the acconpanying drawing in mhlch the single figure is a sectional view
show ng lubricant. application to.a garnger mechanism In Fig. 1, plunger
device 1 serves for forecing nolten al into dies in drecastrng wor k, and.
conprises a sleeve 11 shown connectlng into a statlonary die part 2, and_a
plunger tip 12 -shown sliding in the sleeve 11 to act on nolten metal

suppl i edpbliedeR1y E@Q&ra%tcelsl %o rRdACiRg dcurvenele of further shown with
a novi ng-side die art gmdrous Iubrrg t. her of fgﬁ such a pIunger

devi ce | INFEXR Byp CESonfdTR & &k b 12 and/ or
onto an po&&dtibageaofweu& aseemhahhihbromgbthhess of plunger 11a by neans -

of any S%lé@Q%ﬁ spray system including an. electrostatic spray system Fig.
1 shows zZPé 4 for spraying. Powdrous |ubricant hereof with a base-

mat erial of comm nuted or granular [or other particulate] formis hard to

react and gener ghes;$38" (hbi emBltatioR’ 2Br e sheaveftion is now .
described, by way of example, including in relation to
the accompanying drawing in which the single fignre is a
sectional view showing lubricant application to a
plunger mechanism.

o

In Fig. 1, plunger device 1 serves for forcing
molten metal into dies in diecasting work, and comprises
a sleeve 11 shown connecting into a. stationary die part
2, and a plunger tip 12 shown sliding in the sleeve 11
to act on molten metal-supplied through a feed port lla,
into the die, which is further shown with a moving-side
die part 3.

Powdrous lubricant hereof for such a plunger
device is used by being sprayed onto a surface of the
plunger tip 12 and/or onto an inside face of the sleeve
11 through the filling port lla by means of any suitable -
spray system, including'an electrostatic spray system. _:kJ
Fig. 1 shows a nozzle 4 for spraying. : ' '

Powdrous lubricant hereof with a base material of
comminuted or granular Sr-other-particulate] form is hard
to react and generates:scarcely any gas_even when heated
strongly. Blow holes due to gas are thus not produced
inside the product. Further, powdrous lubricants hereof
comprise inorganic and organic compounds and.do not
include water or any other substance having a low

. s



strongly Bl ow hol es due to gas are thus not produced inside the product.
Furt@gr powdr ous | ubricants hereof conprise inorganic and organic
conpounds and do not include water or any other substance having a | ow

nol ecul ar weight (and boilig point). Geperally, occurrence of defects

I nstde products i.s substantially avoi-déd and quality of products inproved.
Particul ate |ubricant hereof w thout water content avoids water

contam nation after use (as has applied to water soluble |ubricants) and
avoi ds contam nation of the morking environment (as has applied to oily

| ubri cants) &ﬁﬁgﬁ Qﬁﬁ; Ijonnent " preservation
are thus reghce %asenc 0l su ces neang%ﬁﬁg ‘i's no risk of
smoke and fiQacunnance &Eu(@feﬁ%twsri&ﬁumm@ iso wbsrantd@dilyant s

her eof posi tdpdilded W YualiNg, A Yaddts finpPoved.sl eeve by at |east a
space corresponding to grain size of the lubricant base material between

surfaces of the plunger tip surface and the sl.eeve, to which the |ubricant
adher es. Accor di nglpartiiciilaatd Naibricaplthgaieds wifthowtc waitatt i ng t he sl eeve

content avoids water contamination after use (as has
applied to water soluble lubricants) and avoids
contamination of the working environment (as has applied
to oily lubricants); Expenses of waste water treatment
and environment preservation are thus reduced. Absence

j of oily substances means there is no risk of smoke and
fire, thus reduced safety requirements.

Powdrous lubricants hereof positively separate
the plunger tip from its sleeve by at least a space
corresponding to grain size of the lubricant base
material between surfaces of the plunger tip surface and
fhe sleeve, to which the lubricant adheres. Accordingly,

) preventing the plunger tip from contacting the sleeve
means risks of seizure and abrasion during sliding are
'reduced 'sliding motion is smooth, and workability is
improved.

J o It is found effective to use a containing rate of
organic compound to inorganic compound in a weight
percent range of 0.1 to 50. Then, there is a sufficient
adhesion effect for the inorganic compound relative to
the plunger tip surface or the sleeve interior, i.e. for

_ a value not smaller than 0.1 weight percent, and

5 signiflcant internal defects in products from gas
generationlrequire a value larger than 50 weight

. percent. '



means ri sks of seizure and abrasion during sliding are reduced, sliding

mot-i on is. snooth, and workability is inproved. It is found effective to u;sdei

a containing rate of organic compound to inorganic compound in a weight
_percent range of 0.1 to 50. Then, thefe is a sufficient adhesion effect: for
the inorganic compound relative to theé plunger tip surface or the sleeve -

interior, i.e. for a value not smaller-than 0.1 wei ght percent, and
significant i rHowesxer daiecdpedif i diin satioms gRsp Dy Neo athe rl uteitaret a
val ue |l arger than 50 wei ght percent. However, no specific limtations

appl y tohdse Ingtrécital sastongt8si it i lamngregrganiic compound asablenpound
usable in its solid state. Generally, boron nitride, fluoride, talc, mca,
met al oxildedtssppilidnshate: dCengmadd wokpserdsitsidghfluenpdandsaland
phosphor us cog%)unds have been found satisfactory,. and are. thus

consi der @4yt el Gjdesyy g4 1irencpiEHide o POTEN | CRFRPAURES b AR BRNS i al .

However, other solid_|lubri Cﬁnt shsuch as_al ready we I-knov\,gé forfexagrpl e

gr aphi te,cq%%uma ul BRPSRNOEYRE, (ﬁsﬂi"%"ﬁi% d. havg,cpbeen — found ™
satisfactory, and are thus considered satisfactory, even
preferred, for the lubricant base ';lia'terial.' However, oth‘e_r' :
solid iubriéants_ _éucﬁh as a'ir:e'édy:iWeilil-_known, for example

graphite, molybdenum disulph-ide, -etc. can be: used. Such

inorganic compounds can be used singly or in combinations of = \J/

two or more compounds, éli " in poWdéred of granular form.

The organic compounds comprises a 1i'qﬁid-form or paste-
form compound fendéred ) particulafe' ‘or g'ran'ulér“ by a
cyclodextrin c;_:z.m.pbund,l this l_iqui.'c:l—_f_orm”'or._ past_e';fbrm compo__ﬁn_'d '
consisting of one of more of =_synthe§is_=-esters, na_turél_ faté, |
mineral oils, silicon oil, polthehyl ether, polyalkylene
glycol and ethyléhe.;pfobjrlene éopéiymer._ | |

The o:'cganic-' compound(s) is/are mixed with the lubricant
base material, bo.th. the lubricant base material and fhe- L
orgénic' compound being' in powdered or granular form. The
organic compounds can _bé used. singlj or by. 60mbinin§ qu or
more of the above-mentioned c'ofnpou_nds'.

Powdrous 1ubri¢ant comprising an édm:.i.x'tu'_i‘e_' of inorganic
‘compound(s) and organic com.po_.und_(s_).-i.-s made J.nto a form .where |

the lubricant base material has powdered or granulated form.



iﬁb[ganic conpounds can be used singly or in conbinations of two or nore
compaunds, *all in powdered or granular form The organi c conpounds
~conprises a liquid-formor paste- form conpound rendered particulate or
granular by a cyclodextrin conmpound, t& s liquid-formor paste-form
conpound consi sting of one of nore of syrthesis esters, natural fats,

mneral oils, silicon oil, polyphenyl ether, polyal kyl ene glycol and
et hyl ene- pr thgheneocoporrgnee. dfic defprmts dorgiddend @edastar produedswi Oif t he
| ubricant base material, both the lubricant base material and the organic

conpound bepdyminipmwadiloy or zincAlloy @te. provwasd by diesapsingscaan be
used singly or by conbining two or nore of the above-nentioned conpoun

ds.
‘Powdr ous | ubei Reaitivedyiaveided sias tarimprove Supldty asfpBorteblliky

organi ¢ conpound(s) is nmade into a formwhere the |ubricant, base materi al
has powder gg“o‘?’-é?%ﬁ'ﬁ%ﬁ?eoa‘?% mRduce ?F?Eﬁ,amgﬁél:&f’?‘e’ﬁgﬁks dfuﬁé?%@f"g P%g?ﬁe

di ecast products of alum niumalloy or zinc alloy etc. produced by
di ecasti ng Y&R-be positively avoided so as to inprove quality and

‘Sggf(abi ity in dpeCaghi D8an@ N dhSf UGS COBLIMLAAT QP dsiS sUT bRgeand1aL! er
diecasting work can be formulated by combining two or more
kinds'respectively from among the above-mentioned organic
compound and inorganic compound.

/ A specific example of a powdrous lubricant hereof is now
described, by way of example.

The exemblary following lubricants (A) to (C) were
prepared, aluminium alloy was cast by the diecasting method
using these lubricahts, and items tabulated were compared and
examined.

In Example (A) of this invention, an organic compound
in which natural fat was powdered cyclodextrin compound was
used.

Example (A):

Mixture of 20 parts of boron nitride, 60 parts of talc, 5

parts of sodium borate, and 15 parts of powdered natural fat.

Example (B):

Boron nitride only (comparative).



A lubricant that is optinumfor use in particular diecasting work can be
formul ated by combining two or nore kinds respectively from.anong t he
above-mentioned organi ¢ compound and inorgani c conpound. A specific exanﬁfﬁ
of a powdrous | ubricant hereof is nowescribed, by way of exanple. The :
exenplary following lubricants (A) to 3C were prepared, al um ni um al | oy
was cast by the diecasting.nmethod using these |lubricants, and itens -
t abul at eBxampkecé@par ed and exam ned. .I.n Exanple (A). of this invention, an
organic conpound in which natural fat was powdered cycl odextrin conmpound
was usedPilbxahphricapt arailebleicounercially and eompgsed of mdoepadt s of
talc, 5 parts of sodiumborate, and. 15 parts of powdered natural fat. -
Exanpl e 9B} PeFuRadi pildandnnpar: speiskinge pgent keapparatdve)s |y

| ubricant avail able comercially and conposed of nlneral oil, natural oi
and wear re5|st|ng agent (conparative). — '



(Table] This invention Exampl e (A) (B) (C Adhesion ability

0w o', X + O Expansion ability - s . 0
Oll-u-ﬁrlcatlon ability 0 - - 0
Effect for preventing occur- - _ rence of
defects In product Effect of preventing envi ron- mental pollution in field
due B [err] t T nﬂy ng and contam nation - :
Unneasurabl e X : Conpl etely not hi ng f% Small [err]: Odinary [err]:
Lar ge 10 CLAI M5 ——
. | - _ ' This invention Example
(A) | (B) | (©)
Adhesion ability (o] X o
Expansion ability _ : {0 - (o
-/
Lubrication ability . 10 |- |0
Effect for preventing occur- - O — A
rence of defects in product
Effect of preventing epv:l.ron-
mental pollution in field due (o] - A
to smoking and contamination
N

— : Unmeasurable

X : Completely nothing
A : Small
QO : Ordinary
o

1 Large
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1. Powdr ous |ubricant for a plunger device consisting of a powdered or

gr anul at

ed | ubricant base material including an inorganic conpound as

'y
3

a £ a3

lubricant inits solid state, and an organic conmpound giving adhesiorr# 3.
capability to the lubricant base natﬁcjal, bot.h conpounds having a
rc

comm nut
paste-fo

a cyclod
wherein
conmpound

ed or granular form said orga

conpound being liquid-formor

rm conpounds consisting of one or nore of synthesis esters, natural
fats, mneral oils, silicon oil, polQLAIMS/I ether, polyal kyl ene glycol, and
et hyl ene- propyl ene copol yner which are rendered particul ate or granular by .

extri Ad-comfawarous lubmdgéanduforuprptungencievikacorsisting 1,

t he organi ¢ conpound has a_ wei ght percent relative to the-jhorganic

ofnhat REWAgRgE or19¥anubated lubniepnpt dasemakeriakdakiudingd claim

1 or claim2, in which the inor ani%.§ npound .consi sts of_ one or nore

boron ni Bf dRCTGARGS GemRaynd &

conpound
| ubri can

o LR AR SRR SR T ittty o W

lubricant base matérial, both compounds”haVing'a comminuted 

of -

angy iide d t55i891d¢h shatgdénhor on

A

or éranular form, said organic compound béing 1iquid-fofm'6r:

paste—form:compounds consisting of one or more of SYnthesié?

esters, natural fats, mineral oils, silicon oil, polyphenyl

ether, polyalkylene glycol, and. ethylene?propylene.copolymétf:v

which are rendered particulate or granular by a cyclodextrin

compound.

2. Powdrous lubricant according to claim 1, whereinthe '

organic compound has a weight percent relative to the  a

inorganic compound in the range 0.1 to 50.

3. Powdrous lubricant according to claim 'l or claim 2, -

in which the inorganic compound consists of one or more of

boron nitride, fluoride, talc, mica, metal oxides, silicon = .

nitride, boron compound, sulphur compounds and phosphorus
compounds.
4. Powdrous lubricant substantially as herein described

with reference to Example A.
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