1 DESCRI PTI ON METALWORKI NG FLU D TECHNI CAL FI ELD [ 0001] The present
invention relates to a netalworking fluid used for formng a netal

mat eri al . BACKGROUND ART [0002] Typically, a volatile

oi | -based netal working fluid has been used as a lubricant for form ng
a netal plate such as an alum num plateland an iron plate. An

al um num pl ate coated wth a water-dispersible silica conpound and
the like on a surface thereof so as to enhance hydrophilicity has
been wi dely used as an al um num pl ESAHRUGES a fin material for

vari ous heat exchangers and the Ilike. Further, in order to protect

this surface layer, it has beeMpFAbBSRKINGFLEI al uni num plate is
coat ed mﬁtq¥§ﬂhxﬁﬂﬁy#&%§)glycol exhi biting hydrophilicity (see Patent

Literature t he ot her hand, since the oil-based

met al wor ki ng fluﬁﬁogpquires hi gh-tenperature drying by hot air for

| ack of drying characteristics, the oil-based netalwrking fluid al so
requi res protect TR pagst Wdlenfidr latddobeometalworkibe (Mol adetl |fer @GR £ metal
Compounds) i npose burdens on an operator and environnments. For this
reason, a wedteral.sol uble netalworking fluid with excellent cooling
performance and infiltration capabilities, no danger of fire and | ow
bur dens t o RHVEEBRHH? 8Rdas been frequently used. The water-sol ubl e
met al wor ki ng flubﬁogpy be sometines used for the alum num pl ate
havi ng a hydrophft1T¢C surface as descri bed above. ClI TATI ON LI ST PATENT

L1 TERATURE [0003]%8@41@”5 vbialiRIOALHAS& rhetahRridn Ofoid HAS8&n MR ubkcadtHor
| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTION 2

forming a metal plate such as an aluminum plate and an iron plate. An aluminum plate
coated with a water-dispersible silica compound and the like on a surface thereof so as to
enhance hydrophilicity has been widely used as an aluminum plate used as a fin material
for various heat exchangers and the like. Further, in order to protect this surface layer, it
has been proposed that an aluminum plate is coated with polyethylene glycol exhibiting
hydrophilicity (see Patent Literature 1).

On the other hand, since the oil-based metalworking fluid requires high-
temperature drying by hot air for lack of drying characteristics, the oil-based
metalworking fluid also requires protection against fire. Moreover, VOC (Volatile Organic
Compounds) impose burdens on an operator and environments. For this reason, a water-
soluble metalworking fluid with excellent cooling performance and infiltration capabilities,
no danger of fire and low burdens to environments has been frequently used. The water-
soluble metalworking fluid may be sometimes used for the aluminum plate having a
hydrophilic surface as described above.

CITATION LIST
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[0003]

Patent Literature 1: JP-A~09-014388
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION



[ 0004] The oil -based netal working fluid does not damage the
hydrophilic surface. However, since the water-sol uble netal working
fluid is diluted with water in use, the water-sol uble netal working
fluid may dissolve a hydrophilic substance on a surface of a netal
plate, thereby deteriorating slippage oA a netal surface in forning
the metal plate. [0005] An object of the invention is to
provide a netalworking fluid capable of naintaining a sufficient
lubricity withoutf®8Hmagi ng hydrophilicity of a hydrophilic surface of
a nmetal material . .and. exhibit] n excellent formn erfor ce of
The et al rmt eri TR CHRARE Felah e i 4% ek ey 380 by FoRRE Sufpes.
order to sleyLiheinab e iRALIANE thaMIRBIKES 1uidGE It A Ayl wakkr 35 RES the
of the invention, there is provided a netalworking fluid described
bel ow. water-solupleAnstliveriiso vl veaynditsdlwanr lsidagphill cliubstems toai 2 duifged Hita
foll owi ng conponents (A), (B), (C and (D: (A a carboxylic acid
havi ng 8 t onet® pbe; Bwrebaitdowesioratim) slippagd @l kmetel infaerein f¢i@)ingathwartetal plate.
sol ubl e pol yner having a nass average nol ecul ar wei ght of 200 or

nore; and (D) watl@ps) (2) The water-sol uble netal working fluid
according to (1), in.whi m a n each S
in a total anoun{j‘no#‘bj?cﬁe&hvxglt% el és(ng%ﬂb{gg%négoﬂd\?\ogk?eﬁ%&fo fﬂqﬁl:?%%ﬁén&) gg‘%me of
fol ows: theiaoaneRanticid lubscitywihdu@B&fadie %ﬁaramfc‘%@ bPa ArORaRYurtabe
conponent (B) is in a range of 20 mass%to 40 mass% t he conmponent
(O is in afpargetmieriil massRbitmghb creedlsfffoanidg pdréromenpafdrtmdtid)mateial.n
a range of 10 nmass%to 80 nass% (3) The water-sol ubl e

met al wor ki AGEANSIFPRa@bYBIGdHPRABLEMS 2) | in which the conponent

(O is a nonionifoa rfactant. (4) The water-sol uble

met al working flu 4% cor di ng to (3), in which the nonionic surfactant

has a polyal kyl eﬂlemglawao%@tew%weememioneq p%of&@sb;%g %:%lﬁ%pgalcﬁthe

met al working flurd according to any one o

cont ai ni ng j@fenti®R HlerdB @rdfidedn nagildokinhOspladcabasictiw. a phosphite
ester and a netal deactivator. 3 (6) A metal working fluid
provi ded by di | u€l)dgwathesohdtlemewbiarbing flvist @hiworikg thg (dllowing cogondith¢h),
to any one of Efls)) to (5) with water_a volune of which is 2 to 200
times as miBh eRhtCOF (Bhe? ERRORYEGIAGH! S21BE aF WBr k§ ngrianupgms: (B) a
(7) The netalworking fluid accordi ng,to ¢6).. in which the .
et al wor ki A Foliolt: (61 SR SlP e dPuirining  Puios e oee Wolecugaveight of
wat er - sol ublg o RbaRL WRT diyehtd:! Ui d according to the above aspect of the
i nvention provides excellent lubricity and form ng performance to
various netal mat®riial satahemutdé metdadondrghfldtaecortlingus 1), Rarthict b anixyd
the water-soluble netalwrking fluid is excellent for plastic formng
of an al umiamenny ¢ireaclEgé mevdvapoaenit inf & tdalgimauneofithaateirsolible hetalpiwaing

1B ycppiLl L€ st She vesfosel uble T oL a 1141 6,530
EXEMPLARY %Ié@%m i£ 910a01§111ge of 20 mass% to 40 mass%,; the component (C) is in a range of
1 mass% to 15 mass%; and the component (D) is in a range of 10 mass% to 80 mass%.
(3) The water-soluble metalworking fluid according to (1) or (2), in which the
component (C) is a nonionic surfactant.
(4) The water-soluble metalworking fluid according to (3), in which the nonionic
surfactant has a polyalkylene glycol structure.
(5) The water-soluble metalworking fluid according to any one of (1) to (4),
further containing at least one of an acidic phosphate ester, a phosphite ester and a metal

deactivator.



A wat er-sol ubl e nmetal working fluid of the invention (hereinafter,
occasionally sinply referred to as fluid) is a stock solution to be
diluted with water for various netal formng. The fluid is provided
by m xing the foll ow ng components (A), (B), (C and (D: (A a
carboxylic acid having 8 to 18 carbon aﬁons (B) a trial kanol am ne;
(C© a water sol uble polyner haV|ng a nmass average nmol ecul ar meight of
200 or nore; and (D) water. [0009] he conponent (A)
carboxylic acid |fﬂ"@}afg’oflﬁ“a@u@aP'BBWe%tbdn‘EIU“BE élﬂ%m@rvofh%lmrﬁ%ja'rf@rl@ag

16 b h b
or [ 65 cal BORCATBHE o rry et 01 haart Okl SRR U G ER0FKhiSad
unf avor abl ¢,ofs iheoihbgkichanithic WeGhvdRR, gamponent (A) is a

carboxylic acid having 19 or nore carbon atons, inprovenent in
friction nodificaniTes nealiwoikirxeie taecbrdihg Re(s), M/f'w}ﬁlfh ihe ndtsldorking is used
econom cal | y unfavor abl e. The carboxylic acid may be a
nmonocar boxyi procesdngelumingal. ycar boxyl i c acid (e.g., a dibasic acid).
The carboxylic a |d i ncl udes an aromatic carboxyllc acid and a fatty
acid. 4 The fatt@ 4% d (an aliphatic carboxyllc acid) is preferable

in terns of wat e"i"lt'leis %aVel? éfugl)é I%nglv!rol‘ilg L{le cflcg(t}?ltngatrob@%ygblo% %gﬂaegt "B ¥he

be a saturated fa acid or an unsat

Speci fi cal Iuyven@asﬁsmbe@s Slcelldn® DALMY @;Ide@nmg Yri@eiabcd BGLHES BaPIMiAbiSals
acid (an octane acid), pelargonic acid (a nonane acid), capric acid
(a decane adied)diluteduwitle veatérdin(@scdBaleicalady,aibe dyaterrapubkt metahmdrkiing dluid is
tetradecane acid), palmtic acid (a hexadecane acid), fgaric acid
(a hept ade@awéleetcfpeglasteﬁemeveaﬁa weinamfan Eyen wrscaiveecede alppmum fin

fatt d t d h but
| ncl Ude.al 1< EPARLREG £ SUEPLTE BRRUS, YoBerdi A Eiire etamm e °
aci d. EX3U§L§§KBIMBH8@HH?@§ ggfpptty aci d include octane acid,

[ an

decene ac ocosenol'c aC| eic acid. It is the sane as the

sat urat ed fEgoRIBTIGE OFEtEMREARYSEMBODIRMENBEtY acids are not
limted to ones having a linear structure, but include all branched

i somers. [0010] [0008] In view of antifoani ng perforance of the
fluid when diluted with water in use and stablllt of har wat er ,
exanpl es of the ﬁnwet&a%%%&meéal\aerkwga wd)of fhs e-nvae f ogeasipnally

to 12 carbo

decane aci q%mym % @ ATB bRV b?ﬁrﬁ%h%%%ll&mﬁgb&nﬁc{n%nt@@&}'i@@) @kt)%u(éb)
undecanoi ¢ di acid, sebacic acid and dodecanedioic acid having 9 to
carbon at offn) a carboxylic Rad havitf &ribyl8 sdriem dthes;f(BYiadriatkbrolahinek(C) a watel
solution) is diluted with water, the above-described isononane acid

i s excel | enplubls nobengs higng o mass dversgomolsstipgweighisa 2A¢ exmens; andr(D)water.
surface (i.e. Bﬁ@ngty of hard water). Pref erabl e exanpl es
of an al kyl grou stituting a nain chain of the fatty acid are

ones having a br %H@Qnﬁgp(%%ﬁtl{%? cérgo E%ldqavfn S)tE).E’]%' gltb%fl'% sv\jne erabiy

Particularly, when t urd e st sol ut ITute
wat er, the habyq0dese6 ichides aiohRNWASA ereabhipohsnt PASR a0ubi@ixl BNkcid Raving 7 or
redUC|ng formation of solid substances on a fluid surface (i.e.,
stability Oéssharbdnwédnes, frictioh mbdifisttiooks soluced, evhjchi is unfvatabls. On the other
preferable to use the dibasic acid and the nmonobasic acid in
m xture. [d@nd]when the compm@é&‘\hrﬁo@;ﬁﬁrbwitchaéicbbwé%tor ('male .cglbon atoms,
preferably in a ¢ al goct 0 ¥ Ot/ tos no &agao/g 1‘[he1a tl%%h is QE0¢ economlc 1
the water- éQPUgF@c%eP ‘mwaPﬁgl?lﬁPd Rord preFeraﬁfy inarange of
25 mass% t QueRofBRs% Wien the m xed anmount of the conponent (ﬁo is
| ess than 20 nass% a synergistic effect (a salt formation) of the
conponent (A) anThacdrad:eiic deidandybet: eon@arterylid 8) omayolyearpogtic asia (e.g.,
that the fluid may not exhibit a sufficient lubricity when dil uted

a dibasic acid). The carboxylic acid includes an aromatic carboxylic acid and a fatty acid.

nonane aci %imﬁlscr) “?(ﬂ% aascfiu(?d) l(Sj%CS og sg'l%t gn %nge 5"@1?908&1%9 sval lea \Q@%h&p%eéﬂ



[ 0013] A m xed anmount of the conponent (B) is preferably in a
range of 20 mass% to 40 nmass% of the total anount of the

wat er - sol ubl e netal working fluid, nore preferably in a range of 25
mass%to 35 mass% Wen the m xed anount of the conmponent (B) is |ess
6 than 20 nmass% a synergistic effect (4 salt formation) of the
conponent (A) and the conponent (B) is poor, so that the fluid may
not exhibit a sufficient lubricity when diluted with water. On the

ot her hand Thatkty ackb(apiakiplptis rabarylisractdds s fapdieiit lemp) ofjvaterspibiligg and
40 mass% e. m xed amount of, t he conpone B).,is_excessiV el ative
to the. compmish TRraREs ardie et HRERRR f abie o  VERT R i
sufficient |ubri §é&ﬁic§§y,%x£’fﬁ}%1@4 YLK RS afeli lfétﬂr acidPRdthhe caprylic acid (an octane
conmponent (C), which is a water sol uble polymer, provides |ubricity
to a netal asidy,haagonkenid @eohdndiadid), satid dticech dstdre dohl, diurandidu@eddasnda

met al working fluid for nmetalworking. Further, when the netal working
fluid of thed)meistic aid (s tespgdchrdactd. pelwicaicidoladiesadsozneadidh margaric acid
hydr ophi | i ¢ subst ance, .  t he conpone (O .works for controllin .
solubility %’fgel’EWQCW&F‘Sb [ F‘@‘[‘T‘pé&ﬁ?é“{] é‘ﬁé’é‘?ﬁd“a“e acid)yhhe %&Y@F‘% @Ie?i‘ﬁF limited
pol ymer US%) l()l?ese}l%\fﬁ‘lg% lﬁl%gpé?lr&%{\“e %@ mklﬁ?@ ?lli] b%ﬁ&#e‘dg%nger %yuchlag]istoggtal%sacid
| ong as a nmass averdge nol'ecular weig ereor i's 200" 0r hore.

Accor di ngl ¥nd hiRle¥RbR ackO Eﬂ&h@ep@ﬁ 8 Rhsaffratbd Bty DERIThE RN &R abRCHAERS
ones having a nol ecul ar wei ght not generally récogni zed as a pol yner.
The mass aveidadeosmo&catidandweleghicidflt tshibe wabenrs el sabiraed Gty meids ahat tthe
invention is preferably in a range of 200 to 70,000, nore preferably
in a range uUsfatpsied d@gty7acidioge nphEmitethéo aaeshagipgraBecapsiredyeaput\ipslyds all
is |less th$n 2ﬁ%p t he above-described effect cannot be sufficiently
obt ai ned. THEWESS"SEr age nol ecul ar wei ght as descri bed above can be
nmeasur ed by, for(hm@tance, gel - chr omat ogr aphy. [0015] Exanpl es
of the water soluble polyner include a synthetic polynmer such as

pol yal kyl ene gl yhotiew pohitifbatyihg phréahde of B! fyd RYibrodiuel wistohyiér imyilse and
pyrrolidone, polyethyleneimne and pol yaryl am de. Exanples of a

nat ur al watabiigobiilzre watsk,\eremples of thd moagearboxaligiheid arsi lewiq aidyicapraiciadid,
and al gi nate), carrageenan, xanthane gum native gell.an gu

deacyl at ed “@%ﬂeéﬁ‘dglﬁﬂ‘?onﬁ%?% Iﬁ‘B??BE%?‘@ a@t‘hi‘ﬁOdE‘iﬁnﬁ pd ,ha‘ﬁ[h% B g'}-n?arbon atoms

| act . I b '
Gty ¢t AR AR BT A F@as kbR Bae, RR°Sh P Balhpis, of

gum kar ay & @y SURi@aAP hand BREHT utHaBAnoReGihdiACsebs®d hith Q7€ dodecanedioic
derivatives such as water-sol ubl e hem cellul ose, soybean 7

pol ysaccharntiddayingetithy? cabérudtome (MC), hydr oxypropyl cel | ul ose (HPC),
hydr oxypropyl methyl cel | ul ose (HPMC), carboxynethyl cellul ose £CNC)
sodi um and hydr oRgréeHsaly, véien gheoBad (HESck poloden sedilyedyvith water, the above-

t, h i, h),, dextrin. | ati.n...[ 0016 )
Among the JETEP-CBPMBRES Fof Jrisrylentm e T ERI gl R SO fes PR 4
in terns ofsuggéxi_&p&brgg[klog %{hl“;ayer)qf t he nol ecul ar wei ght and

solubility 1Tn water. y yl ene’ gl ycol s having various structures

are usabl e. Exanpic@gaid ctdiepl@dNaalakipl efRp @bytialthgiantdih dRaid of HFRUNSLid
represented by the followwng formula (1). R -[(OR2)m-0OR3]ni (1) In
t he for nul are Ries hepnes branshed nirucwre imferms byt Ggieanet Barfickiyry, @dan thel fluid

group having 1 to 10 carbon _at ons, oxygen-contai ni ng hydrocarby| .
group havi rﬁglezstqqlf sedrtionr boAiluebngth et the abpyeriessrivgd 25angnang ackt Bodise

atoms and %XQJM%%% lljé/c!ucgrg (%grpnaggﬁ/ b s%lig s&i?sta%cgoo%d&‘l i\da 3k (i%q%tabikity of hard
water).

When used in a form of a salt, the dibasic acid (as the fatty acid) provides an

excellent rust resistance. However, in terms of stability (unlikeliness of insolubilization) of



1 to 10 carbon atons. R2 represents an al kyl ene group having 2 to 4
carbon atons. R3 represents any one of a hydrogen atom hydrocar byl
group having 1 to 10 carbon atons, oxygen-containi ng hydrocar byl
group having 2 to 10 carbon atonms and acyl group having 2 to 10
carbon atons. nl represents an integer & 1 to 6. m represents a
nunber determ ned so that an average value of mlxnl is in a range of
6 to 80. [0017] - Inthe fornula (1), the hydrocarbyl groups

r epr esent edheoqRisolHan.RBisadePrefaipblsdo Mpaaa dibage asid ﬁé@ﬂ@rmwgwwrdrwea
hydr ocar byl _.group is specifically exenplified by an al kyl group such
as a met hy™®PBup, ethyl group, n-propyl group, isopropyl group,
butyl group, penﬁmhugroup, hexyl group, heptyl group, octyl group,
nonyl group, decyl group, cyclopentyl group and cycl ohexyl group.
When the nunber afmikbeaicundonthatomporeaniaiinadferadii e hydraeanyi%s to 40
group exceeds 10, conpatibility of the water sol uble polynmer with

r ef ri ger antmass) détaciotabpmpent, ofse tatt-selulph asdalwerkargafliidnmusyproobly. in a
The hydrocarbyl group preferably has 1 to, 6 carbon atoms. The )
oxygen- contr%ngﬁi%gS HYAH B darByasgeothien dheeRing Rmopiptije gomponent (A) is less
t et rahydrofur f r s I ditian | ar the
acyl group§&Wé%{%é%%%§§§B?gfﬂFgﬁet%égﬁﬁ%h“%ﬁv)§£ﬁ¥ﬁﬁg§§ggﬁﬁgi%‘g%k%?‘
cyclic. ExaaRkigsd ebmbdiRnelYmadtRuURr,0do thRetRCHlid hBURS &hébvit ReuSRMR:
8 groups as listed in the above description of the al kyl groups. The
exanpl es oflubiriety attey dilyreaupwsh afatdrh@naby lothgr huiph vaeahthhavieedlahour® of the
carbon atons. Wien Rl and R3 each represent a hydrocar byl )
group, an GRygentohl & miory they dtlomassity| themoked emount efcyie @mpapent @A) is
and R3 may be nutually the sane or different I n.addition,.
Shen n1 3 SBeesave Y i BF SR hef e, Gheo ot et iy mpE ety
sane or nu et L & en R is a hydrocar byl
group havi%gﬁ%ﬁ¥SQ§CE§%§P%EQ%¥gé§ig%’ﬂ$%%ﬁ | carbon atons, the
hydrocar byl groumonzy be |inear or cyclic. The hydrocarbyl group
having 2 bonding sites is exenplified by an al kyl ene group such as an
et hyl ene group, Phopyhementg@uphichus ylteslkanptamips. cpeimibylce he ingprovgment in
hexyl ene group, heptyl ene grou octzlene group, nonyl ene group,
decyl ene gty @96|065%Fﬂdwtme%¥§%aﬁ Hel Bire| FRERY BeHes HaY e, theypame or
hydr ocar byl,.ar oup._havij 3.ta,.6 bonding sites, is e Lified by,a
eal due f o HEEEER PHA et iy BRUT PR P o BTl afl vt the
al cohol suGfi|Rsoldn]iRELNIRS RIORRRGI GbYS@EViRg REBE ARIY LdAfoh Odtoms, water
sorbitol, 1,2,3-trihydroxycycl ohexane and 1,%,5-

t ri hydr oxyeylbibinesaméavofabB1LBHuced. The total Barbtie atoawrs mifflitee thiek ,alddhol groups are
represents an al kyl ene group having 2 to 4 carbon atons. Exanpl es of
an oxyal kylperferably dup ranggiod i tp 4 2aWhep thettptabearpint ateyhs phidie ghrksy plisane! groups
group, are an, oxyethyl en royp, Qx | ene .gr.o d . oxybuytyl ene
oroup, Al t RBUSH SebiTREapsar P oe ey Pesracig ey R Herrhsi daer. et i total
mol ecul e W%Xrbgg .aMstﬂ’ltilé/ ?htr&:e 1?&9‘1@? l%f.\ sdérgflgr&%cre,% tél‘es%ﬁ}bil% unfavorably
oxypropyl ene unit 1s preferably | Aclbded Tn one mol ecul 6. re

pr ef er abl y redileddXypropyl ene unit is contained in an oxyal kyl ene unit
with a content of 50 nol % or nore. In the formula (1), nl1 ,
whi ch represent sEaampled efgbe alkancddamiae gelwgfs tiethan@amins, det-erophmédanine, tri-
accordance with the nunmber of the bonding sites of RI. For instance,
nl is 1 whdwraenelsamife andii-ngpipgiagyinea 3mapgy Whiholiisthapglpeing s peefeyablg in
4, 5 or 6 when ?.'tislqp.gliphatic hydr ocar bon group having 2, 3, 4,
5o0r 6 bon&?ﬁﬁo ﬁ?&g“}%éﬂ ¢ctively. m is a nunber determ ned so that
an aver age valueuﬁﬁ3p1 xnl is in arange of 6 to 80. [0020] 9

mi

A mixed amount of the component (B) is preferably in a range of 20 mass% to 40
mass% of the total amount of the water-soluble metalworking fluid, more preferably in a

range of 25 mass% to 35 mass%. When the mixed amount of the component (B) is less



The pol yal kyl ene gl ycol represented by the formula (1) includes a

pol yal kyl ene gl ycol having a hydroxyl group at its term nal. Exanples
of the polyal kyl ene gl ycol are pol ypropyl ene glycol, polyethylene

gl ycol, pentaerythritol polyethylene glycol ether and a

pol yoxypr opyl ene- pol yoxyet hyl ene copol yrer. When t he pol yal kyl ene
glycol is a copolynmer fornmed by a polyoxypropylene (PO wunit and a
pol yoxyet hyl ene (EO) unit, the copolyner may be a random copol yner or
a bl ock copny3femass%, a synepgisiis| §fiick ya éﬁé feymatien) fathe rﬁgmaszow&iAgwe@ dlfe

pol yal kyl eﬁ'e@'*lg%eﬁ@ﬁ%gssg%@r@ Ehey §p (b AaoNens Seg RO P Hfged
surfact ant i QRG] on e cinerhall K AL %O&Ja%f%tcs& SRt % ROIOHRE

(the conponen accord ‘to the Invention IS

range of 140&@5%&% &@eﬁ&aﬁ)%mtomh@@nﬁ@ha{t (B)Tﬁléﬂ&esgfle tehvewfe kduhe ,coﬁfpds&m
preferably in a range of 5 mass%to 10 mass% Wen the m xed anount
of the wat é4),solthdsltke foldymay npssiingdady eklabit & soffesdg Iforicity ikpa metalworking
nodi fication is not expected, which is unfavorable. On the other
hand, when¥ie mi xed amount of the water sol ubl e pol ymer exceeds 15
mass% effects i@ ﬂﬂt expected for the m xed anount, which is also
econoni cal Iy unf&avorable. [0022] The conponent (D) is water
for preparing the,d E&ﬁ;%n@ﬁth@I)SWféh 1§‘ﬂ| Wb Olubld BElyHRIMAHRES 10EdciffPY% a
be tap water, but preferably distilled water or ion-eéxchange wateér. A
rati o of W&ﬁeﬁ‘l shidscepriepane figid elilatedokittswhtdt arduded aprahaslabtiying fluid for
range of 10 nass%to 80 nass% Wien the ratio of water is |less than
10 mass% mw&alwgmﬁmf@r mt)ent‘fbe m@ﬁlveﬁrrbma iffufd efuhe invention iglappdiod terimetal

whi ch conpl i cates pre e stock sol ution erati
of vt o1 oREGAS D b 2y Pk i, )Seiee it CARDIE, (Cn S OB O e

t he stock 9@% t hereby reduci ng handl eability.
Accordlngléghﬁ%ggﬁﬁg gﬁ%unfﬁgﬁhﬁgter in the stock solution is
preferably in a TrRIg&eOdoldlk ;1561 S50 dsb168s 1B S&Yponent (C) is N Barticularly limited
wat er - sol ubl e netal working fluid (the stock solution) according to

t he i nvent iapipngss didast adragn medeular tvhighathereofas 200 ammeoref Awderdigly . sh@whter
200 times as much as that of the stock solution, preferably 5 to 100
times. 10 Splgbloapolymer of fhgeinkgntion. dlen insludemongs WBYiRg r‘i‘ngleﬁ‘i‘lGr weight not
according to tq inven ther m xed w

tion m
Phosphat o ESrSHTa R e OB mrbkEs: £ ks eSS, MhlstfiorRh{bf e water
Exanpl es of
S o ik RRORRIR el I TR I oo
phosphat e, i @kdnge 05330 t2GTOMHOPIWERNAE trass SeeRe Wolaalat wpizhsie hﬁ&t @an |2amrtyé
aci d phosphate, tridecyl acid phosphate, stearyl acid phosphate and
isostearylE@@ﬁqﬂqMHﬁwéhéﬁetCW0®24$ ﬂﬁﬁdmﬂﬁxdW§h€% ‘Bfe triaes pﬁugphhmémuwr
ester include tri osphi tribut phosphite, tr
phosphi t e, YH§¢AE F %ﬂ&gwﬁ% GWP%@M R EANTH BB s HPTP Rk grﬁ%/( 2-
ethylhexyl)phospBLﬁs tridecyl phosphite, trilauryl phosphite,
triisooctyl phosphi di phenyl i sodecyl phosphite, tristearyl
phosphite and tr E@ir@dés phesPRhicf soluble poiy;ﬂ_é}em@lﬁﬂtg'aCsyﬂﬂl@ﬁ@@atyﬂqee%h@{ as
and the phosphite esters may be used singly or in conbination. A
total anoumblyafkytche abicdl, c pplyesphatleoledt epdyamdartiine, p;btdgxphlylt eyestidss,
to be mxed in the fluid is referabl approximately in a range of 1
mass% t o 1Fohadylmeipor2spd po yarylaride é/énewle%@f L?bn@tuwbtwwmb pelygiey
according to e invention

oot vad opRatdiCagalilh Bt TRl aﬂé)anﬁaaﬁgriaﬂ%% SSritstain® e qyay rative
agent and %@Ilﬁf‘tﬂn‘?arﬂeg@leﬁ&er‘% Qﬁﬁg ﬁx%m%ﬂlilé?rpd et g‘ﬂfn t'@@rdlaﬂveﬁﬂlfu%
is not i rrpalre es O e neta actlvator ar e

benzot ri azghRctoimahehaz@hdrngm, pwusmsih nemd &rh gad] §ieSsia ghinaecRzah&indnded
t hi adi azol e. One of the above netal deactivators may be used al one or
gum, psyllium seed gum, glucomannan, tragacanth gum, karaya gum, gum arabic, ghatti

gum, pectine, cellulose derivatives such as water-soluble hemicellulose, soybean



As the antioxidant, a known phenolic antioxidant and am ne

antioxi dant are usable. 11

tert-butyl -4-hydroxynet hyl phenol, 2, 6-di -tert-butyl phenol, 2, 4-di net hyl
-6-tert- butyl phenol,
2,6-di-tert-butyl-4-(N, N-di met hyl ami non#t hyl ) phenol ,
2,6-di-tert-amyl-4- nethyl phenol and

n-oct adecyl- 3- (4-hydroxy-3,5-di-tert-butyl phenyppropi onate; and

pol ycycl i cphbawchasidenhasghylicelvdashyMe diydoymoplylcal fase HEPED. phetionypropyl

1- i | i j -di - - |.ph I
2. 2! _S?rg{ ﬁg?’ | %ﬁ?&g&ﬁﬁﬁ)ﬁfcgr%%¥%t%lB?.Filﬂgp% :(CMC) sodium and hydroxyethyl

4. 41- bi s(2, it ) P :

4. 41-bi s( 2_cgﬂelﬁ%sil(_ﬁE_EP,g)ﬁcEé%)sg{i'gt{ﬁl%h,e%ngmcf:s%c} itiF-Ch (raw starch), dextrin and gelatin.
et hyl enebi s( 4- efoaydr 6-tert - butyl phenol ),

4, 4" -pbutylidenebi s(3-nethyl-6-tert-butyl phenol),

2, 2' -t hi obi s(4- matrfoyf 16 watet sdbaltly bplheac] 3 palydlkylene glycol is preferable in terms
4,4" -t hiobis(3-nethyl-6-tert-butyl phenol). [0027%1 Exanpl es of the

ani ne ant i ¢kicdgheomiodlability phéisymaleewar artghbend 2atubiligy ihevaarafipalkylene
which is ex i.fi.ed by diphenyl am ne and al kyl at ed di phenyl am ne
navi ng an SPES tgr Gas il I BB RRuRe ok B RIS Fohae
di phenyl amar&%mpﬂﬁ{lﬂ@ﬁ@&’e!nteqwWﬁé‘ﬁé\l@mng%mﬂﬂéﬁl%d' butyl di phenyl am ne,
4, 4' -di hexyl di phenyl am ne, "4, 4'-dioCtyl di phenyl am ne, 4,4'-dinonyl
di phenyl am ne, tetq@miiylorfiphanyl am ne, tetrahexyl diphenyl am ne,
tetraoctyl diphenylam ne or tetranonyl dipheylam ne, or a

napht hy| anilméedtiwxi Rianpresantssiny tope ahh hpdrogenipn hhyidsocesba hgiop haxingy to

a- napht hyl am ne, phenyl - anapht hy] am ne and al kyl - substi t ut ed
phenyl - a-n Br?fiﬁw Ao EGR Ry aning hﬁ@O&%{Fﬁo‘ﬁ% '@Hﬁlggde Hbégi‘%on atoms, acyl

but yl phenyl - a- WA 1 I | - a- ani .
ooty bheny S SRIRR e 10 e 8o AEHXRIRRKL P RRRIL RAEL R bonding siep and
above, the 1dioPliesybHTiD8s A fePrekéladbn hﬁ(?fﬁﬁé @ro‘agﬁaeﬂhg@ ® 4 Babort Bems. R
napht hyl am ne antioxidant in view of effects. Particularly, alkylated
di phenyl amregedeatgiang oan ofih kydrogaoatpm hiswdirergrtd! goug Bavag han 1&tcerken ia®ms,
preferable. Further, 4,4'-di(C3 to C20 al kylg di phenyl amine is nore
pr ef er abl e.Oxygen-containipg hyfoqaryd groupfavipsé 0 ppen demp and yahgwup having
sel ected frog; tlQe ﬁ)henagl antli oxi dants an thefq 'ng arllti oxi dant s ar.e
useabl e as 4 e "arft1oRi Y. AT REL AolTE“of” thE Anth oXPEEHL f™ 0
appr OXi MRt Gleltrhhosd AROR dibrade Oyd@THPArIOs i SBIrfto ke 0tal amount
of the conposition in terns effect of antioxidant and econom cal
bal ance. [0028] [0017] Exanples of the oiliness agent include:
aliphatic alcohol; a fatty acid conpound such as a fattly aci3d and a
fatty acid netal Insthktiormann @3 ttes hxslorgadiyh drospeitepresentedgnl B cind disteagh may be
sorbitan ester and glyceride; and an ani ne conpound such | i phat i
am ne. Exar{§FdsP@ncheAor suelicr Sheyocgan eraipes seacHisrly Preashbeg by an allof
fluorosilicaone oil and po crylate. [ 00: . -50l

et al wor ki g G S8 el R Bl oy Ry oy ek by Bl 28 486,
necessary Wehiy MR, RRyt Radupl hRpGPNEAIN, F&ki10Bolis, a&hws%eﬂ:,sau@&@mn
for the usage, is preferably appF| cabl e in vari ous netal wor ki ng

fiel ds suchyeaspgitdssiupgnd cyutldhangl group. Whanghe pohbes bf thg cabqu emsregntained
drawing and flatting. The water-sol uble netal working fluid accordin
to the i nvéntthohydrogarleh greupesisasdselte compatimlity cafithe wakca splublei padyragr with

dilute concentration, is also suitable to not only a sqft gl um num
ol at e such EISHANGE IHARK o HRt BIMETS ST ASB AO%HF of e BT gL beroup
(e.g., an bR lat.e r-aRn | ontiidfdeN By dro&W a
surface of %?ﬁgagﬁuﬁ%wgdm{of ?ngértg({;herad?oéﬁaﬁ% f) ﬁ%g%ﬁic%ﬁldsﬁgco%trg% i t%mglp :
hydr ophi | i GxsmMpSicanse telrdlgdmwdir@iryis@buyhl € met al working fluid does not
inpair lubricity. X

In addition, alkyl groups of the acyl groups represented by R! and R? each may be

linear, branched or cyclic. Examples of the alkyl groups of the acyl groups are the same



[ Exanpl es]

[ 0030] Next, the invention will be further

described in detail based on Exanples, which by no neans limt the

i nventi on.

[ Exanples 1 to 2, Conparatives 1 to 3 and Reference]

The water-soluble nmetal working fluid (the stock solution) was
prepared in accordance with a bl end pre&cription shown in Table 1
Details of each of the conponents are as follows. [0031] [Table 1]
13 Reference' 11 | | 11 I

groups as listed in the above description of the alkyl groups. The examples of the alkyl
groups of the acyl groups each have 1 to 9 carbon atoms.

When R' and R’ each represent a hydrocarbyl group, an oxygen-containing
hydrocarbyl group or an acy! group, R' and R® may be mutually the same or different.

In addition, when nl is 2 or more, plural R? included in one molecule may be the
same or mutually different.

{0018]

When R' is a hydrocarbyl group having 2 to 6 bonding sites and 1 to 10 carbon
atoms, the hydrocarbyl group may be linear or cyclic. The hydrocarbyl group having 2
bonding sites is exemplified by an alkylene group such as an ethylene group, propylene
group, butylene group, pentylene group, hexylene group, heptylene group, octylene group,
nonylene group, decylene group, cyclopentylene group and cyclohexylene group. The
hydrocarbyl group having 3 to 6 bonding sites is exemplified by a residue formed by
eliminating hydroxyl groups from multivalent alcohol such as trimethylolpropane,
glycerin,  pentaerythritol,  sorbitol, 1,2,3-trihydroxycyclohexane  and 1,3,5-
trihydroxycyclohexane.

[0019]

In the formula (1), R represents an alkylene group having 2 to 4 carbon atoms.
Examples of an oxyalkylene group, which is a repeating unit of the alkylene group, are an
oxyethylene group, oxypropylene group and oxybutylene group. Although a plurality of
oxyalkylene groups included in one molecule may be mutually the same or different, at
least one oxypropylene unit is preferably included in one molecule. More preferably, an
oxypropylene unit is contained in an oxyalkylene unit with a content of 50 mol% or more.

In the formula (1), nl, which represents an integer in a range of 1 to 6, is
determined in accordance with the number of the bonding sites of R'. For instance, nl is 1
when R' is an alkyl group or an acyl group while nl is 2, 3, 4, 5 or 6 when R' is an
aliphatic hydrocarbon group having 2, 3, 4, 5 or 6 bonding sites respectively. m1 is a
number determined so that an average value of m1xnl is in a range of 6 to 80.

[0020]
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The polyalkylene glycol represented by the formula (1) includes a polyalkylene
glycol having a hydroxyl group at its terminai. Examples of the polyalkylene glycol are
polyprepylene glycol, polyethylene glycol, pentaerythritol polyethylene glycol ether and a
polyoxypropylene-polyoxyethylene copolymer. When the polyalkylene glycol is a
copolymer formed by a polyoxypropylene (PO) unit and a polyoxyethylene (EO) unit, the
copolymer may be a random copolymer or a block copolymer.

A polyalkylene glycol having a mass average molecular weight of 200 or more is
preferably usable for the above polyalkylene glycol among polyalkylene glycols known as
a non-ionic surfactant.

[0021]

A mixed amount of the water soluble polymer (the component (C)) according to
the invention is preferably in a range of 1 mass% to 15 mass% of the total amount of the
fluid, more preferably in a range of 5 mass% to 10 mass%. When the mixed amount of the
water soluble polymer is less than 1 mass%, friction modification is not expected, which is
unfavorable. On the other hand, when the mixed amount of the water soluble polymer
exceeds 15 mass%, effects is not expected for the mixed amount, which is also
economically unfavorable.

[0022]

The component (D) is water for preparing the fluid (the stock soluticn). The
component (D) may be tap water, but preferably distilled water or ion-exchange water. A
ratio of water for preparing the stock solution is preferably in range of 10 mass% to 80
mass%. When the ratio of water is less than 10 mass%, the components (A) to (C) are
difficult to be dissolved, which complicates preparation of the stock solution. When the
ratio of water exceeds 80 mass%, a storage amount and a transport amount of the stock
solution become excessive, thereby reducing handleability. Accordingly, the mixed
amount of water in the stock solution is preferably in a range of 20 mass% to 60 mass%.

The water-soluble metalworking fluid (the stock solution) according to the
invention is diluted in use with water a volume of which is 2 to 200 times as much as that

of the stock solution, preferably 5 to 100 times.
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[0023]

The water-soluble metalworking fluid according to the invention may be further
mixed with an acidic phosphate ester and a phosphite ester for improving lubricity.

Examples of the acidic phosphate esters include 2-ethylhexyl acid phosphate,
ethyl acid phosphate, butyl acid phosphate, oleyl acid phosphate, tetracosyl acid phosphate,
isodecyl acid phosphate, lauryl acid phosphate, tridecyl acid phosphate, stearyl acid
phosphate and isostearyl acid phosphate.

[0024]

Examples of the phosphite ester include triethyl phosphite, tributyl phosphite,
triphenyl  phosphite,  tricresyl  phosphite,  tri(nonylphenyl)phosphite,  tri(2-
ethylhexyl)phosphite, tridecyl phosphite, trilauryl phosphite, triisooctyl phosphite,
diphenylisodecyl phosphite, tristearyl phosphite and trioleyl phosphite.

The acidic phosphate esters and the phosphite esters may be used singly or in
combination. A total amount of the acidic phosphate esters and the phosphite esters to be
mixed in the fluid is preferably approximately in a range of 1 mass% to 15 mass%.

[0025]

The water-soluble metalworking fluid according to the invention may be further
mixed with a metal deactivator (an anticorrosion agent), an antioxidant, an oiliness agent
and an antifoaming agent as long as an object of the invention is not impaired.

Examples of the metal deactivator are benzotriazole, imidazoline, pyrimidine
derivatives, thiadiazole and thiadiazole. One of the above metal deactivators may be used
alone or a combination of two or more thereof may be used. A mixed amount of the metal
deactivator is preferably in a range of 0.01 mass% to 1 mass% in the total amount of the
fluid.

[0026]

As the antioxidant, a known phenolic antioxidant and amine antioxidant are
usable.

Examples of the phenolic antioxidant are: monocyclic phenols such as 2,6-di-tert-

butyl-4-methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2.4,6-tri-tert-butylphenol, 2,6-di-
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tert-butyl-4-hydroxymethylphenol, 2,6-di-tert-butylphenol, 2,4-dimethyl-6-tert-
butylphenol, 2,6-di-tert-butyl-4-(N,N-dimethylaminomethyl)phenol, 2,6-di-tert-amyl-4-
methylphenol and n-octadecyl-3-(4-hydroxy-3,5-di-tert-butylphenyl)propionate; and
polycyclic  phenols such as  4,4-methylenebis(2,6-di-tert-butylphenol),  4,4'-
isopropylidenebis(2,6-di-tert-butylphenol), 2,2'-methylenebis{4-methyl-6-tert-
butylphenol), 4.4'-bis(2,6-di-tert-butylphenol), 4,4-bis(2-methyl-6-tert-butylphenol), 2,2'-
methylenebis(4-ethyl-6-tert-butylphenol), 4,4'-butylidenebis(3-methyl-6-tert-butylphenol),
2,2'-thiobis(4-methyl-6-tert-butylphenol) and 4.4'-thiobis(3-methyl-6-tert-butylphenol).

[0027]

Examples of the amine antioxidant are a diphenylamine antioxidant, diphenylamine of
which is exemplified by diphenylamine and alkylated diphenylamine having an alkyl
group having 3 to 20 carbon atoms such as monooctyl diphenylamine, monononyl
diphenylamine, 4,4°-dibutyl diphenylamine, 4,4’-dihexyl diphenylamine, 4,4’-dioctyl
diphenylamine, 4,4’-dinonyl diphenylamine, tetrabutyl diphenylamine, tetrahexyl
diphenylamine, tetraoctyl diphenylamine or tetranonyl dipheylamine, or a naphthylamine
antioxidant, naphthylamine of which is exemplified by a-naphthylamine, phenyl-a-
naphthylamine and alkyl-substituted phenyl-a-naphthylamine having 3 to 20 carbon atoms
such as butylphenyl-a-naphthylamine, hexylphenyl-g-naphthylamine, octylphenyl-a-
naphthylamine or nonylphenyl-a-naphthylamine. Among the above, the diphenylamine
antioxidant is more preferable than the naphthylamine antioxidant in view of effects.
Particularly, alkylated diphenylamine having an alkyl group having 3 to 20 carbon atoms
is preferable. Further, 4,4’-di{Cs to Cy alkyl) diphenyl amine is more preferable.

In the invention, one or more antioxidants selected from the phenol antioxidants
and the amine antioxidants are useable as the antioxidant. A mixed amount of the
antioxidant is approximately in a range of 0.01 mass% to 5 mass% of the total amount of
the composition in terms of effect of antioxidant and economical balance.

[0028]

Examples of the oiliness agent include: aliphatic alcohol; a fatty acid compound

such as a fatty acid and a fatty acid metal salt; an ester compound such as a polyol ester,
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sorbitan ester and glyceride; and an amine compound such as aliphatic amine. Examples
of the antifoaming agent are methylsilicone oil, fluorosilicone oil and polyacrylate.

[06291

The water-soluble metalworking fluid according to the invention, which is diluted
as necessary with water so that its concentration is adjusted suitably for the usage, is
preferably applicable in various metalworking fields such as pressing, cutting, grinding,
polishing, squeezing, drawing and flatting. The water-soluble metalworking fluid
according to the invention, which is excellent in lubricity irrespective of a dilute
concentration, is also suitable to not only a soft aluminum plate such as an aluminum fin
material but also a hard iron plate (e.g., an S45C thin plate) such as carbon steel. Further,
even when a surface of the aluminum fin material and the like is coated with a hydrophilic
substance, the water-soluble metalworking fluid does not impair lubricity.

[Examples]

[0030]

Next, the invention will be further described in detail based on Examples, which
by no means limit the invention.

[Examples 1 to 2, Comparatives 1 to 3 and Reference]

The water-soluble metal working fluid (the stock solution) was prepared in
accordance with a blend prescription shown in Table 1. Details of each of the components
are as follows.

[0031]

[Table 1]
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1) Polyalkylene Glycol A



14 A bl ock copol yner represented by (EO)n-(PO m (EO)n was
used. Herein, (EO)n is a polyner of ethylene oxides and (PO)mis a
pol ymer of propylene oxides. nis approximately 5 and mis
approximately 35. Both term nal groups are hydroxyl groups. 2)

Pol yal kyl ene” gl ycol B (PNT-40 nanuf act df'ed by NI PPON NYUKAZAI CO.,
LTD) Pentaerythritol polyethylene glycol ether was used. [0032]

The followi ng properties each were al e a on the stock .

solution in accO‘ﬁg’iq?%é?owii"ﬂertrﬁ%re%?ﬁ@gg’yﬂﬁéﬁﬂ?’gg zlg(g]ﬂb’%aﬁ gied- %8’?&1’ %%
shown in Tab ) rici i-6&{ OF i.cient) -Except

for Refer e%cé&y%‘ re(:)ét% ké?‘seo d{i‘%/so%\f%gééﬂ {Psutggg&&nhtg 'Ih%? r'19pg>£%nﬁacr)1)§lgég\'/va%ggsr
to 50 tineapkdxitRldi® afdihiiPdpprdiidlatéRs 55 BRI bibupOat AddoRyI1ardipst

pi ece. A coefficient of kinetic friction (u) was obtained by the

fol |l ow ng reci prckdlyatlgylérei giydobB (PEEL40 fravu Redred en CBPPEN N SEAKB Znd £10.,
was al so conducted using only ion-exchange water. [0033]

(Reci procatit®) Friction Test) Testi ng nmachi ne: Reci procating

friction testing chi ne nuf act ur ed ORI ENTEC Co., LTD)

Test pi ece: Prec%%?aeeﬂytgllﬁﬁﬁ?%ﬁ?ﬁgi%?%&i{eélwaﬁ(yﬁeda heat exchanger
(Pol yet hyl ene gl E?@@i] was coated on a surface as a hydrophilic film)
Testing conditionhs: Fluid tenperature: 70 degrees C Load: 3kgf (29N)

Sliding speed: 20hdMHdIBwWME btdptifies ebdh WBle evaluated based on the stock solution in
accordance with the above blend prescription. Results are shown in Table 1.
(1) Lubricity (Friction Coefficient)
Except for Reference, the stock solution was diluted with ion-exchange water to
50 times (a volume ratio), and was subsequently coated on a test piece. A coefficient of
kinetic friction (1) was obtained by the following reciprocating friction test. For Reference,
the same test was also conducted using only ion-exchange water.
[0033]
(Reciprocating Friction Test)
Testing machine: Reciprocating friction testing machine (manufactured by
ORIENTEC Co., LTD)
Test piece: Precoated aluminum fin material for a heat exchanger (Polyethylene
glycol was coated on a surface as a hydrophilic film.)
Testing conditions:
Fluid temperature: 70 degrees C
Load: 3kgf (29N)
Sliding speed: 20 mm/s
Amplitude: 50 mm
Under these conditions, the highest friction coefficient at the first sliding was read.
The friction coefficient was an average value of values obtained when three test pieces in
each of Examples, Comparatives and Reference were measured.

[0034]



Under these conditions, the highest friction coefficient at the first
sliding was read. The friction coefficient was an average val ue of
val ues obtai ned when three test pieces in each of Exanples,
Conpar ati ves and Reference were neasured. [0034] 15 (2) Stock
Solution Stability The conponent!s of the stock sol ution were
put into a beaker and m xed while being stirred by a stirrer to form
a unlformsol ution. After the solution was left to stand still for
one ni ght, (Prdodoralftiossabi he beaker was vi sual | y observed.
Stability of theTl?etQ

foll owi ng scal es. &%p&gfl‘t? Ifg%By&}l %’Y@iroge ?é’?ﬁ 8(;? b%&e%f&g@ P‘ﬁﬁed while

[0035] (3) banélé‘élﬁéh @E%ﬁifrmo%ﬁﬁ“aldnﬁﬁhm solution. ATRE tEOBRARENSE 16 td Rend
stock solution were put into a beaker and m xed while being stirred

by a sti rr etill tfar dnemigha thesdlaion is chaibdaber \(rqsr\emaﬂabbsmmedf Stabidityséfabk stock
solution). 98 nL of water was put into a 100-nL Messzylinder, to

whi ch 2 ni seittiempasevabited apasrdipstothatollawig sedes-di | uti on. After

shaki ng t he I\/Ess1i I|n er, up and down three tines, the solution was
left to stand st ¥89one night. The solution in the Messzylinder

was visually obsgry, abidhty of the diluted solution was
eval uat ed accordlﬁng&?erse & p'#g;)l ow ng scales. A dissolved B:

di spersed (cl oudyg)clp@a36] Eval uati on Result According to the
result in Table 1, when the netalworking fluid of the invention is
applied to the al0@$lhumfin material, the metalworking fluid of the
i nvention exhibits_an excellent | ubr| city even when the alum numfin

mat eri al had LRiHsHSApEn SebiEyI mon its surface because a
met al wor ki ng | ujl“@e @c():rﬁ ng:nts %ftt Etoc Iqﬁll\l/tieo?lt I f[‘R(g gvblegl%ﬁ agé( nﬂxé#&vhfl‘g

a 25 predeterm ne FSBI°ub e wat er

use. Moreogihg slifted ¥Rk S b dhhea ﬁfﬁfo% s%ﬂlﬁ:ﬁ []:QeﬂaHt'ioﬂ o@fhetshﬁk'sﬂi\ﬁﬁ&{ L of
is favorable |n ternms of stock solution stability and stability o

t he di | ut ednlsof wateovappovintesl 10§-ndi Matdzpigndet)ao walichr 2 &dl abihe stvek ablution
working fluid with water.
was added for dilution. After shaking the Messzylinder up and down three times, the
solution was left to stand still for one night. The solution in the Messzylinder was visually
observed. Stability of the diluted solution was evaluated according to the following scales.
A: dissolved
B: dispersed (cloudy)
[0036]
Evaluation Result
According to the result in Table [, when the metalworking fluid of the invention
is applied to the aluminum fin material, the metalworking fluid of the invention exhibits
an excellent lubricity even when the aluminum fin material has a hydrophilic film on its
surface, because a metalworking fluid according to the invention is provided by diluting a
25  predetermined water-soluble metal working fluid with water in use. Moreover, the water-
soluble metal working fluid of the invention is favorable in terms of stock solution

stability and stability of the diluted solution provided by diluting the water-soluble metal

working fluid with water.



16 On the other hand, the fluids of Conparatives 1 to 3, in
whi ch at | east one of the essential conponents (A), (B) and (C) of
the invention is |acking, exhibit no lubricity when diluted with

wat er in use. | NDUSTRI AL APPLI CABI LI TY [.0037] A et al wor ki ng
fluid according to the invention is preferably usable for formng a
metal plate such as an alum numplate and an iron plate. 17 CLAIMYS)

1. A wat er -sol ubl t r ki l.yi d. conprising.the faql.low.n
conponents (A), ?E&)ﬁ% %Wﬁﬂ‘?ﬂ?ﬁl?lgs of Compar tﬂﬁesgtc&g’r 6‘3’9?'\ %%Al%agf gpe of the
having 8 t : OfFB;; rd ] R€facki RN
et er sol B S e e R (P O ORI, R feing et ) B
or nore; amghen diluted with Rated@t @, 2. The wat er - sol ubl e net al wor ki ng
fluid according to Claim1, wherein a m xed amount of each of
t he conpondéRDYSTRIAL AFPAICARHJAY of t he water-sol ubl e net al wor ki ng
fluid is as follows: the conmponent (A) is in a range of 20 mass%to
40 mass% the coWBéﬂent (B) is in arange of 20 mass%to 40 mass%

the component ( C}. niléaliwgrk%‘ngr fitrd %cc?c}crdigig tPh2 BveReididis %?e%él%%ly %@Qﬂe for forming

a metal plate such as an aluminum plate and an iron plate.



t he conponent (D) is in a range of 10 mass%to 80 mass% 3. The

wat er - based netal working fluid according to Claim1l or 2, wherein the
conponent (C) is a nonionic surfactant. 4. The water-sol uble

met al working fluid according to Claim 3, wherein the nonionic
surfactant has a pol yal kyl ene gl ycol stiucture. 5.The water-sol ubl e
met al working fluid according to any one of Clainms 1 to 4, further
conprising: at |east one of an aci ding gmhate ester, a phosphite
ester and a metal deactivator. 6.A ngt king fluid provided by

di luting the wat grssol [ £l Ul G rding: e, of
Gaims 3 10 s witn agr orge PEHEAREE! M LhHpige B8 el RaAPhARS A
as that of (BheCyaideDysol ubl e netal working fluid. 7.The netal working
fluid according to Claim®6, wherein the nmetalworking fluid is used
for processing a(Ajm qachwxylic acid having 8 to 18 carbon atoms;

(B) a trialkanolamine;

(C) a water soluble polymer having a mass average molecular weight of 200 or

more; and
(D) water.
2. The water-soluble metalworking fluid according to Claim 1, wherein

a mixed amount of each of the components in a total amount of the water-soluble
metalworking fluid is as follows:

the component (A) is in a range of 20 mass% to 40 mass%;

the component (B) is in a range of 20 mass% to 40 mass%;

the component (C) is in a range of 1 mass% to 15 mass%; and

the component (D} is in a range of 10 mass% to 80 mass%.
3. The water-based metalworking fluid according to Claim 1 or 2, wherein the
compenent (C) is a nonionic surfactant.
4. The water-soluble metalworking fluid according to Claim 3, wherein the nonionic
surfactant has a polyalkylene glycol structure.
5. The water-soluble metalworking fluid according to any one of Claims 1 to 4,
further comprising: at least one of an acidic phosphate ester, a phosphite ester and a metal
deactivator.
6. A metalworking fluid provided by diluting the water-soluble metalworking fluid
according to any one of Claims 1 to 5 with water a volume of which is 2 to 200 times as
much as that of the water-soluble metalworking fluid.
7. The metalworking fluid according to Claim 6, wherein the metalworking fluid is

used for processing aluminum.



