FP04- 0090- OOSG- NM DESCRI PTI ON  LUBRI CATI NG O L FOR ALUM NUM WORKI NG
Technical Field [0001] The present invention relates to a lubricating 5 oi
for al um num worki ng. Background Art [0002] In heat exchangers used in
refrigerating systens such as refrigerators or air-conditi oR€03;- 0QIP0mONHAE-NM
fins are used. Alum numfins are manufactured by 10 deformati on processing
such as overhang processing, drawing, punching, curling and ironing

of apl ate-1i ke al umi num nenber (alum num material). [0003] The working of
these alumnumfin materials is normally performed using an oil. This oil
is a synthetic 15 hydrocarbon sucWEECRIPTESparaffin or the like (e.qg.
Japanese Lai d-open Patent Publication No. Hei 2-133495). Disclosure of the
| nvention [ OGOWRITAL ING GAi dWF dddMhNWd WHEEIGmi numfin material after

wor ki ng nmust be renoved by heating. For this 20 purpose, the oil is
required to IFemhndicaleddelsl certain volatility. [0005] However, if the
volatility of the oil is high, its viscosity decreases and sufficient

wor ki ng qual iflG085 ] are ndheopasaed inMesdg 1qf rehatepite enbiw hgatbnehe
alum num 25 fin materi al obtained vaporizes before an oil renoval step, the
al um num fi n®idofen MleMdintEctaddritett with each ot her 1 FP04- 0090- OOSG- NM

Background Art

[0002] In heat exchangers used 1in refrigerating

systems suchas refrigeratorsor air-conditioners, aluminum

fins are used. Aluminum fins are manufactured by
10 deformationprocessing such as overhangprocessing, drawing,

punching, curlingandironingofaplate-likealuminummember

{aluminum material).

[0003] The working of these aluminum fin materials is

normally performed using an oil. This oil is a synthetic
15 hydrocarbon such as an 1isoparaffin or the like (e.g.,

Japanese Laid-open Patent Publication No. Hei 2-133495).

Disclosure of the Invention

[0004] The ©0il which remains to the aluminum fin

material after workingmust be removed by heating. For this

20 purpose, the oil is required to have at least a certain
volatility.
[0005] However, if the volatility of the o0il is high,

its viscosity decreases and sufficient working qualities
arenot obtained. Also, if theoil remainingto the aluminum
25 finmaterial obtained vaporizes before an 0il removal step,

the aluminum fins come into direct contact with each other



in the storage, transport and assenbly steps. This |eads to scratches, and

| ubricity during assenbly are inadequate. On the other hand, if an oi

whi ch does not easily vaporize 1is used to prevent scratches, the oil can no

| onger be 5 conpletely renoved in the oil renoval step. [000BP4-0090-00SG-NM
Fort hi spurpose, the oil is required to vaporize wth difficulty at room
tenperature, but on the other hand to vaporize quickly and sufficiently at
the set tenperature in the oil renoval step. Further, fromthe viewpoint of

10 preventing unpl easant odor and skin irritation, an oil which is not
excessi vel y val shel etosadesired sH@00 AndHewseab 1l vt BEevisl.s dvakl bbiésin t he
prior art could not be said to satisfy all these requirenents. [00081 It

i s therefor e tansobjlechenf andel \Priskeht y 88 ringeri s o 1 wairehl iwede ¢oncei ved in
view of the above problems, to provide a lubricating oil for alum num
wor ki ng whi cl®rhike qdwetr wenkli ngt quabiltli ekichalvdre nodnphet éyywaremoved in t he
oil renoval step and can al so prevent scratching of worked naterials as
wel | as unpl éssamedodor rarrRVeski ns¢raiches ontheoofdoosn Te sloinaen hlee above
problens, as a result of intensive studies, the inventor has discovered
t hat By usi ngompleitedyalregiovegaviond hepedilf ixempyal t9%eP . a | ubricating oi
for alum num wor ki ng which did not easily vaporize at room tenperature but
vapori zed ragdi®@%pland cofpréthdlsPurPede, 6Pk 025 YR SE&P, VarrEkz € wo
qualities being carefully balanced, was obtained, and this |led to the
present i nvemtlitdndiffFPRit §ooD rooRGERVPEDB IO eNaieT o the PEBerdwitg oi |
for alum num . _ o
to vaporize quickly and sufficiently at the set temperature
in the o0il removal step. Further, from the viewpoint of
10 preventing unpleasant odor and skin irritation, an oil
which is not excessively volatile is desired.
[0007] However, the oils available in the prior art
could not be said to satisfy all these requirements.
[0008] It is therefore an object of the present
15 invention, whichwas conceivedinviewof the above problems,
to provide a lubricating oil for aluminum working which has
good working qualities, can be completely removed in the
0il removal step and can also prevent scratching of worked
materials as well as unpleasant odor and skin irritation.
20 [0009] To solve the above problems, as a result of
intensive studies, the inventor has discovered that byusing
a mineral oil having specific qualities, a lubricating oil
for aluminum working which did not easily vaporize at room
temperature but vaporized rapidly and completely in the oil

25 removal step, these two qualities being carefullybalanced,

was obtained, and this led to the present invention.



wor ki ng of the present invention conprises a mneral oil in which the
aromatics content is 5 % by volune or |less, the naphthenics content is
10-85 % by volune, the initial 5 boiling point is 150C or higher, the end
point is 320C or lower, the difference between the initial BEOM4-P oI HISG-NM
and end point is 100C or less, and the kinematic viscosity at 40Cis
1.2-3.0mR/s. Best Mdes for Carrying Qut the Invention 10 [0011]

Herei nafter, preferred enbodi nents of the present invention are expl ai ned.
[0012] The lubricating oil for alum numworking of the present invention
conprises a nitiEr@l oi |l RMarely,antheonhthescatcongerntilf f5rY% byundhume or

| ess, a naphthenics content of 15 10-85 % by volune, and an initial boiling
poi nt of 150@omkint getheapresdnpoiinveot i820Conpricwsr @ Whaeskd the

di fference between the initial boiling point and end point 1is 100C or |ess,
and the ki nenat iwhiilsddsi ey oamt4os contenz- 3s G=218y Vhilvmei aer akseil can be
used as a base oil 20 for the lubricating oil for alum num working of the
present i nveitd orpPhtd@ndjcsThenaestat 5 ck0thntemy oo like, nther ahibiiklis 5 %
by volume or less, preferably 3 % by volune or less, nore preferably 2 % by
vol umedor | e idiidn tHdintrgrse 1y0eCepabhy absr: Wy endl pAensr 15e330° By
setting the aromatics content to be not higher than the aforesaid upper
limt, unpled®aRowsrFpbae ghdramscakesHernahde siki it iak Podtlilew eadnbe
prevented. Aronmatics content in the context of the present invention neans
a val ue and end point is 100°C or less, and the kinematic viscosity

at 40°C is 1.2-3.0mm"/s.
Best Modes for Carrying Out the Invention
10 [00111 Hereinafter, preferred embodiments of the
present invention are explained.
[0012] The lubricating oil for aluminum working of the
present inventioncomprisesamineraloilhavinganaromatics
content of 5 & by volume or less, a naphthenics content of
15 10-85 % by volume, and an initial boiling point of 150°¢C
or higher, an end point of 320°C or lower, wherein the
difference between the initial boiling point and end point
is 100°C or less, and the kinematic viscosity at 40°C is
1.2-3.0mm?/s. This mineral oil can be used as a base oil
20 for the lubricating 0oil for aluminum working of the present
invention.
[0013] The aromatics content of the mineral o0il is 5 %
by volume or less, preferably 3 % by volume or less, more
preferably 2 % by volume or less and still more preferably

25 1 & by volume or less. By setting the aromatics content

to be not higher than the aforesaid upper limit, unpleasant



measured by the fluorescence indicator adsorption nmethod of JIS K 2536
"Petrol eum Product -Hydrocarbon Type Test". 5 [00141 The napht heni cs content
of the mneral oil is 10 % by volume or higher, preferably 15 % by vol une
or higher, nore preferably 20 % by vol une or higher, still &50Od-08rdf-aTGa-yNM
25% % by vol ume or higher and nost preferably 30 % by vol une or higher. By
setting the naphthenics content 10 to be not |ower than aforesaid | ower
limt, oil renoval property in the oil renoval step and working properties
are good. On the other hand, the naphthenics content is 85 % by vol une or
| ess, pref erablar 88nGg by il tert iasscand benmrrerreied abl ropafiley vol une
or less. By setting the 15 naphthenics content to be not higher than the

af or esai d uppententrip theotar t¢x % afi e prresgatoinventigomeaasperatiee can
be prevented. [00151 The paraffinics content of the mneral oil is not
particul arly #earursef uthenélparapreRces ivgacaReri 3dsoopprenerabhpdis % by
vol ume or higher, nore preferably 20 % by vol une nore, and still nore
preferably 25Bdhf FoLas® "Betﬁpéﬁém. PpoduetriifgrerarparafvPRi €§s&bntent to
be not lower than the aforesaid lower limti n% val ue, the unpl easant odor
of the®oil calP®e prevent®$ nerhthendcReFORAABL ¢he ys aea¥) Rildsi8ont ent
is preferably 85 % by volume or |less, nore preferably 80 % by vol ume or

| ess and sti |19 AtevalEpe 21000t CosBr RVEE LT Bb PP VBCIEBRH BAENEE | ess. By
setting the paraffinics content to be nqt higher than the aforesaid upper
limt, an aft9Z@dhesfer2Bi¥ecl durPHg V\Bgtﬁglengo’éaﬁlﬁgeémh more

preferably 25% % by volume or higher and most preferably
30 $byvolume or higher. Bysettingthenaphthenics content
10 to be not lower than aforesaid lower limit, oil removal
property in the oil removal step and working properties are
good. On the other hand, the naphthenics content is 85 %

Q.

by volume or less, preferably 80 % by volume or less and
more preferably 90 % by veclume or less. By setting the
15 naphthenics content tobenot higher than the aforesaidupper
limit, volatilization of the oil at room temperature can
be prevented.
[0015] The paraffinics content of the mineral oil is
not particularly limited, but the paraffinics content is
20 preferably 15 % by volume or higher, more preferably 20 %
by volume more, and still more preferably 25 % by volume
or higher. By setting the paraffinics content to be not
lower thantheaforesaidlower limitingvalue, theunpleasant
odor of the o0il can be prevented. On the other hand, the
25 paraffinics content is preferably 85 % by volume or less,

more preferably 80 % by volume or less and still more



[ 0016] The napht hene and paraffinics contents are 5 calculated after

determ ning these proportions ratios with the nolecular ion strength
obt ai ned by nass spectronetry by FlI ionization (using a glass reservoir) .
The measurement nethod is shown in detail below (1) 120g of'Pid-H0c (Gel0SG-NM
(Grade 923, Fuji Davison Chem cals) 10 having a nom nal dianeter of

74- 149um and activated by drying at about 175C for 3 hours, is packed in an
18nm adsorption tube for elution chromatography having a | ength of 980mm
(2) 75m of n-pentane is introduced to wet the silica gel beforehand. 15
(3) About 2g wifefznradley P8 3dccurhted 9rieisghedBydidtitied Wie harefidisams vol une
of n-pentane, and the obtained solution is introduced. (4) Wen the surface
of the sanpl ecwdliant div beacleds hibegppbrn &he aforkeasd Upregel imifQm of
n-pentane is introduced to 20 separate saturated hydrocarbon conponents,
and t he el uatan antiotddrasidt roffiedie dwowary evelr bing heandber pnhancedbe. (5)
The solvent is distilled off by putting the eluate from (4) on a rotary
evapor at or, ahPkekat ur atlé® Hakhidwbonandomgerditiniss heerbsnobt arged. 25
(6) Type analysis is performed on the saturated hydrocarbon conponent

obt ai ngd froregByuif e afhas dafrativmg éResAPEoImPDR1 0ns0-a0asE Nivkbhe

ioni zing nethod for. the mass analysis, the FI ionizing nethod which enploys
a gl ass reserith MIke ey 1PRe ShESEISPeoPEaiBEEr PYSBASPSSHVBEANISOEN, JEOL

Co., Ltd. The neasurenent conditions are as foll ows:
byFIlionization (usingaglass reservoir). Themeasurement

method is shown in detail below.
(1) 120g of silica gel (Grade 923, Fuji Davison Chemicals)

10 havinganominal diameter of 74-14%9um and activatedbydrying
at about 175°C for 3 hours, is packed in an 18mm adsorption
tube for elution chromatography having a length of 980mm.
{2) 75ml of n—-pentane is introduced to wet the silica gel
beforehand.

15 {3) Bbout 2g of sample is accurately weighed, diluted with
the same volume of n—-pentane, and the obtained sclution is
introduced.

{4) When the surface of the sample solution reaches the upper
end of the silica gel, 140ml of n-pentane is introduced to

20 separate saturated hydrocarbon components, and the eluate
is collected from the lower end of the adsorption tube.
{5) The solvent is distilled off by putting the eluate from
(4) on a rotary evaporator, and a saturated hydrocarbon
component is thereby obtained.

25 {6) Type analysis is performed on the saturated hydrocarbon

component obtained from (5) with a mass spectrometer. As



5 Accel erating voltage: 3.0kV Cathode voltage: -5 - 6kV Analyzing power:
Approx. 500 Emtter: Carbon emtter Current: 5mA 10 Test range: Mass
nunber 3S-700 Auxiliary oven tenperature: 3000C Filter tenperature: 3000C
Mai n oven tenperature: 350'C Sanple injection rate: lumis EPPA-SINBpdOSG-NM
correction is performed on the nol ecular ions obtained by the nass analysis
of (6), and fromthe mass nunber, a classification into two types, i.e.,
paraffins (CnH2n+2) and naphthenes (C,H2., C H2,-2, CH2,-4 ... ), is nade.
Next, the nolar fractions of the ionic strengths of each type are 20
cal cul at ed, dnide tthalgdpgnnepioddclr tiysempAstdeal vs b, ddtaufdt ednihydoocar bon
conponents is determ ned. The paraffinics content and naphthenics content
in the total Redffe WHrichalewpPlad culBhass beeeel vt ¥ hes apd8At of saturat ed
hydr ocarbon conponent obtained in (S). 25 [0017] Details of data processing
based on t he Tigp@&asgnargstsoRetRsdLsad nes rdetr YEQ FP-irohtdation are
6 FP04-0090- O0OSG- NM given in " Nicgipo.n Ol Review', Vol. 33, No. 4, pp.
135-142, espetd A3 WATRIYafiPN A DLans g 3% okebsPwy: " [0018] The initi al
boi |i ng point of the mneral oil is 150C or higher, preferably 160C or
hi gher? and Ml Prigteradiiraes- 5 E%f higher. By setting the initial
boilin
g Cathode voltage: -5 ~ 6kV
Analyzing power: Approx. 500
Emitter: Carbon emitter
Current: 5mA
10 Test range: Mass number 35-700
Auxiliary oven temperature: 300°C
Filter temperature: 300°C
Main oven temperature: 350°C
Sample injection rate: 1lum
15 (7) Isotope correction is performed on the molecular ions
obtainedbythemassanalysisof (6), and fromthemassnumber,
a classification into two types, i.e., paraffins {(CpHon:2)
and naphthenes (C,Hz,, CpHzn-2, CnHon-q ...), 15 made. Next,
the molar fractions of the ionic strengths of each type are
20 calculated, and the amount of eachtype inthe total saturated
hydrocarbon components is determined. The paraffinics
content and naphthenics content in the total sample are also
calculated based on the amount of saturated hydrocarbon
component obtained in (5).

25 [0017] Details of data processing based on the type

analysis method in mass spectrometry by FI ionization are



point of the mneral oil to be not lower than the aforesaid lower limt,
vol atilization of the oil at roomtenperature can be conpletely prevented.
On the other hand, the end point of the mneral oil is 320C or |ower, but
preferably 10 320Cor| ower and nore preferably 300C or | ower. FBggetOi9g O Otfte-NM
end point of the mneral oil to be not higher than the aforesaid upper
limting value, oil renoval properties in the oil renoval step are
satisfactory. Further, the tenperature difference between the initial
boiling point 15 and end point of the mneral oil is 100C or |ess,
preferably 90Gesy 1he'S¥ippen fbrle Revafer'abVel80€3 orNd eds. pBy tébtifg, this
tenperature difference to be not nore than the aforesaid wupperlimt, the
dual obj ect i EsRsfC igrldwe mEinag neeihat'id - Zzat i diptafPrdedtingoi t enperature and
facilitating oil renmoval in 20 the oil renoval step can be achieved. Herein,
the initial [B8il8Ing poi Ahecapiiénalpbraling préngr edehhei AVRArRONCKRANS a
val ue nmeasured based on JIS K 2254: "Petrol eum Product Distillation Test
Met hod. " [ 00Eg] 1P Ckictehhfhervi BEBSETgLdY LRE°HI ABrALIbRr, a@nd2BOYEC i s
1.2-3.0mR/s. Specificallg6 the kinematic viscosity of the mneral oil at
40C i s° 1. 2nmRre Ier ahilghe? > ° 7 orPoudlpeve- doseeNVEphct e abily 181 BeddiBsY or

hi gher and nore preferably 1. 4m®2/s or higher. By setting the kinematic
viscosity toRENoPl theeinegad phé & HeeBakd e tiamihe abpkengid
properties can be_inproved. On the other hand, the kinematic viscosity 5 of
the mineral diqwedt 1aBeL; svalafp-bhzation glefhef el dtabPym BeBped2EUBE | ower

and nore preferably 2.7 /'s or |ower.
P can eycompqg%eiy prevented. On the other hand, the end

point of the mineral coil is 320°C or lower, but preferably
10 320°Cor lowerandmorepreferably300°Cor lower. Bysetting
the end peint of the mineral oil to be not higher than the
aforesaid upper limiting value, 0il removal properties in
the 0il removal step are satisfactcery. Further, the
temperature difference between the initial boiling point
15 and end point of themineral 0il is 100°C or less, preferably
90°C or less and more preferably 80°C or less. By setting
this temperaturedifference tobenotmore than the aforesaid
upper limit, thedual ocbjectiveofpreventingvolatilization
of oil at room temperature and facilitating cil removal in
20 the o0il removal step can be achieved. Herein, the initial
boiling point and end point in the present invention means
a value measured based on JIS K 2254: "Petroleum Product
Distillation Test Method."
[0019] The kinematic viscosity of the mineral oil at
25 40°C is 1.2-3.0mm°/s. Specifically, the kinematic

viscosity of the mineral oil at 40°C is 1.2mm°/s or higher,



By setting the kinematic viscosity to be not higher than the aforesaid
upper limt, the dual objective of preventing volatilization of oil at room
tenperature and facilitating 10 oil renoval in the oil renoval step can be
achi eved. [00201 The mineral oil used in the present inventi BRO4c8f9e 00SG-NM
obt ai ned by subjecting the fraction obtained by distilling crude oil at
normal pressure to one, or a suitable conbination of two or nore, refining
t echni ques such as 15 sol vent deasphal ting, solvent extraction,
hydrocracki ng, solvent dewaxing, hydrorefining, sulfuric acid treatnment

and clay tre®UeEeradd 1t haBrahés o bnaheﬁoamdﬁga%mﬁegar@ofcl-6rm%i’gher, t he
endpoint is 320C or lower, and the difference between the initial boiling
poi nt and en®Ipdilgheirs 1BPCebbiny Fegskipenaijcpasedosht YhectBearohnount of

lubricating oil, the mneral oil content in the lubricating oil for
al um num worlevieg &PaphEhpreseresrhdehPVOR 1 sMpFef @PBBIHIGOrORDYLHASs  or
hi gher, nore preferably 65 % by mass or higher, and still 25 nore preferably

70 % by nass G P gREEOVBE -sePRithg e Heer hipRsh athoKinedatd st vioCcoel vt | ess
than the aforesaid | ower 8 FP04-0090-Q0SG-NM |imt, working environment is

i nproved in O FRedHinfiehed ! aF Ahpi é&sant™Bdo? CAndC¥RF n Rigvigpe®PhY and oi
renoval property,in the oil rempval step is satisfactory. This |ubricating
oi | may conpﬁ?§@mbﬁFy°Fh%Oﬁ?5r%%ﬁi%Oﬁ?nBFQfEBPP}Y52o? ¥ tHe¥eEont ai n
base oils (henceforth "ot her base, ,oils") and various additives other than
Chis i ner sl BB PCC UGN Thi K1PABRE LGt PAGLERE Ll AP bR O Gr MHTLE bt HeM base

oils the aforesaid upper limit, the dual objective of preventing
velatilization of oil at room temperature and facilitating
10 0il removal 1n the o0ll removal step can be achieved.
[0020] The mineral oil used in the present invention
can be obtained by subjecting the fraction obtained by
distillingcrudeoil at normal pressure toone, cr asuitable
combination of two or more, refining techniques such as
15 solvent deasphalting, solvent extraction, hydrocracking,
solvent dewaxing, hydrorefining, sulfuric acid treatment
and clay treatment so that the initial boilingpoint is150°C
or higher, theendpcoint is 320°Cor lower, and thedifference
between the initial boiling point and end point is 100°C
20 or less.
[0021] Based on the total amount of lubricating oil,
the mineral oil content in the lubricating oil for aluminum
working of the present invention is preferably 60 % by mass
or higher, more preferably 65 % by mass or higher, and still
25 more preferably 70 % by mass or higher. By setting the

mineral oll content to be not less than the aforesaid lower



and various additives, the mneral oil content is not particularly limted.
But the mneral oil content is 10 preferably 99.9 o by mass or |ess and nore
preferably 99.5 % by nmass or |ess based on the total amount of |ubricating
oil. [0022] The lubricating oil for alum numworking of the FpPdsé&m20-005G-NM
invention can contain the follow ng optional 15 conponents. [0023] The

| ubricating oil for alum num working of the present invention can also
contai n an oxygen-contai ning conpound. This oxygen-contai ning conpound may
be at | east one oxygen-containing conpound selected froma group 20

conpri si ng t HETfidl,| BAFK§ne crpohemeelnDs dmgyoven in Aaaperd akfgecadduct of
a pol yhydric al cohol having 3-6 hydroxyl groups and a nunber avera

nol ecul ar weigghtunifeagmnt >Ade00apA2F K Hpd FeEatsAinst Herd dPlhyH?J@@Hﬁgyl ester
of the aforesaid 25 conponent. (Al) (égé Pol yal kyl ene %chol havi ng a nunber
aver age nol edHoKe S Y-PoY-tdoo i yheP o s180tioT2060TVA4) TRYEr ocar byl
et her or hydrocarbyl ester of the aforesaid onent (A3) (A5) D hydric

al cohol havi AgHizE t éﬁbbhlﬁﬁﬁﬁ§mPR#§BC@@Mﬁ35%$E9Fe§Phéﬁu§ﬁrﬁﬂd?béarbyI
ester of the aforesaid _conponent (A5) 1 Trihydric al cohol having 3-20
carboﬁ5atonsCFA@FYH§HFBE§Fb9PnEPHErb%?eh9ﬂ 60&P%§FGEQFEP ofPthRE %?6?esald

0ils") and various additives other than this mineral oil.

When this lubricating ¢il contains various other base oils

and various additives, the mineral oil content is not

particularly limited. But the mineral o¢il content is
10 preferably 99.9 % by mass or less and more preferably 99.5 %

by mass or less based on the total amount of lubricating

oil.

[0022] The lubricating oil for aluminum working of the

present invention can contain the following optiocnal
15 components.

[0023] The lubricating oil for aluminum working of the

present invention can also contain an oxygen-containing

compound. This oxygen-containing compound may be at least

one oxygen—-containing compound selected from a group
20 comprising the following components (Al)-(A8):

(A1) Alkylene oxide adduct of a polyhydric alcohol having

3-6 hydroxyl groups and a number averade molecular weight

of 100 to 1000

{A2) Hydrocarbyl ether or hydrocarbyl ester of theaforesaid
25 component (Al)

(A3) Polyalkylene giycol having a number average molecular



conponent (A7) 10 [0024] The pol yhydric al cohol which fornms conponent (Al)
has 3-6 hydroxyl groups. Exanples of a polyhydric alcohol having 3-6

hydr oxyl groups include the followi ng polyhydric alcohols, and al so
saccharides. [0025] Exanpl es of such pol yhydric al cohols incFE8é-0050-005G-NM
gl ycerol, polyglycerol (dinmers - tetramers of glycerol such as diglycerol,
triglycerol, tetraglycerol), trinethyloyl alkane (e.g., trinethylolethane,
trimethyl ol propane, trinethyl oyl butane) and di mers-tetranmers thereof,
pentaerythritol, dipenta erythritol, 1,2,4-butanetriol, 20 1, 3,

5-pent anetri oleigpd 2 10OhéxaddC ol , 1, 2, 3, 4-butanetetrol, sorbitol,
sorbitan, sorbitol glycerin condensate, ribitol, arabitol, xylitol

manni tol, i difddlHydzesaeRyl gaaherdl hedracaprbyéles [ouebthemdkent el df
sacchari des are xyl ose, arabinose, ribose, rhamose, glucose, fructose,

gal act ose, m&EPTESEerdoribgde, 10 FP04- 0090- OOSG NM cel | obi ose, mal t ose,

i somal t ose, trehal ose and sucrose. [0027] Anpbng these, fromthe viewpoint of
excel | ent  woAdn@iprsFdict itdsohedi ettty I ThR <BtDbi t ol are
preferred. As the al kyl ene oxide which forns conponent%%Al), 5 an al kyl ene

oxi de thavi ng ‘68 ¥ Hofe R GhETHEE PrieyFabryPY 2 cptear pbADst DRI $52 4ded.

[ 0028] Exanpl es of an al kyl ene oxi de having 2-6 carbon
component (AY)

(A7) Trihydric alcchol having 3-20 carbon atoms
(A8) Hydrocarbyl ether or hydrocarbyl ester of the aforesaid
component (A7)

10 [(0024] The polyhydric alcoheol which forms component
(Al) has 3-6 hydroxyl aroups. Examples of a polyhydric
alcohol having 3-6 hydroxyl groups include the following
polyhydric alcchols, and also saccharides.

[0025] Examples of such polvhydric alcohols include

15 glycerol, polyglycerol {(dimers - tetramers of glycerol such
as diglycerol, triglycerol, tetraglycerol), trimethyloyl
alkane (e.g., trimethylolethane, trimethylolpropane,
trimethyloylibutane) and dimers-tetramers thereof,
pentaerythritol, dipenta erythritol, 1,2,4-butanetriol,

20 1,3, 5-pentanetricl, 1,2, 6-hexanetriol,
1,2,3,4-butanetetrol, sorbitol, sorbitan, sorbitol
glycerin condensate, ribiteol, arabitel, xylitol, mannitol,
iditel, talitel, dulcitol and allitol.

[0026]
25 Examples of saccharides are xylose, arabinose, ribose,

rhamnose, glucose, fructose, galactose, mannose, sorbose,

10



atons are ethyl ene oxide, propylene oxide, 1,2-epoxy butane (a-butylene

oxi de), 2, 3-epoxybutane ((3-butylene oxide), 10 1, 2-epoxy-I-nethyl propane,

1, 2- epoxyhept ane and 1, 2-epoxyhexane. Anong these, fromthe viewpoint of
excel l ent working properties, ethylene oxide, propyl ene oxi @&0dndoBEHPI0SEeNM
oxi de are preferred, but ethylene oxide and propylene oxide are nore
preferred. 15 [0029] Wien two or nore types of al kylene oxide are used,
there is no particular Iimtation on the type of polynerization of the
oxyal kyl ene group, which nmaybe random copol ynerization or bl ock

copol ymer i zatdedd.ockRgsehema s, tisem Kitehe oxehiel 93¢ azlfédseorehe.-

pol yhydric al cohol having 20 3-6 hydroxyl groups, it may be added to all the
hydroxyl grd®¥&7lor it ABpnBethaded &xPH gbesﬁhéwﬁ9aﬁ§x9f greapsent Anong

t hese, fromthe viewpoint of excellent working properties, it is preferred
to add it tow“ankifKWePKpBESk}HES  gE8hPshysoydosdfkamkeaRtdnberb el agee

nol ecul ar wei ght (Wnh) of conponent (Al) is 100 to 1000, and preferably 100
to 800. 11 FPROAEIIGCEOSES NS 31 pt R pedsletRuirn forme kemRemant (&4) wi t h
respect to the mneral oil falls which is undesirable. On the other hand,

if M s nor&h RAKY1606, OSiFenByViBRaf n®oR2 RN st PAE LBE PEHECTRP kY pi ece
after working in the oil renoval step, which 5 isundesirable. Mh in the
present i nverftitofaFReMs 3REShdFoéSever age ol ecul ar wei ght converted to

standard pol ystyrene b el perneati on, chromat ogr aph GPQ) . [0031] The
conmponent p( Aly[)oqyzgﬁobt ai %g agay gé iaatnalkylene ox%dephgv£ng 2)—6 éarbo

atoms are ethylene oxide, propylene oxide, 1,2-epoxy butane
(x-butylene oxide), 2, 3-epoxybutane (B-butylene oxide),

10 1,2-epoxy-l-methylpropane, 1, 2-epoxyheptane and
1, 2-epoxyhexane. Among these, from the viewpoint of
excellent working properties, ethylene oxide, propylene
oxide and butylene oxide are preferred, but ethylene oxide
and propylene coxide are more preferred.

15 [0029] When two or more types of alkylene oxide are
used, there is no particular limitation on the type of
polymerizationof the oxyalkylene group, whichmaybe random
copolymerizationorblockcopolymerization. Further, when
the alkylene oxide is added to the polyhydric alcohol having

20 3-6 hydroxyl groups, it may be added to all the hydroxyl
groups, or it may be added only to some hydroxyl groups.
Among these, from the viewpoint of excellent working
properties, it is preferred to add it to all the hydroxyl
groups.

25 [0030] The number average mclecular weight (Mn) of

component (Al) is 100 to 1000, and preferably 100 to 800.
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bet ween the al kyl ene oxi de and t he pol yhydric al cohol having 10 3-6

hydr oxyl groups so that Mh is 100 to 1000. Alternatively, a m xture of

al kyl ene oxi de adducts of pol yhydric al cohols having 3-6 hydroxyl groups
obt ai ned by any desired nmethod or a mixture of comercial aFR¢BReA€30xi0d&eG-NM
adducts of pol yhydric al cohol s having 3-6 hydroxyl groups may al so be 15
separated by distillation or chromatography so that Mn is 100 to 1000. The
conponent (Al) may be used alone, or two or nore may be used in adm xture.

[ 00321 The c%gponent (A2) is the hydrocarbyl ether or hydrocarbyl ester of
t he al kyl ene IdxMbel addrt thant R0, 20hpoigdiyken 1 D alvEidHbIr els®gictg £3- Bhaydr oxyl
groups whereof Mh is 100 to 1000, and preferably 100 to 800. [0033] The
conponent (Azynﬁgadb@hiHﬁﬂjﬁyWhh9Eﬂdt&ﬂﬁ?ﬁléﬁﬁéﬁlfl@aﬂﬂﬁho§ﬁeé§?@$¢flcatlon
of part or all of the term nal droxyl groups of the al kyl ene oxi de adduct
25 of conponért MPALF MONRj khawy dy Qﬁbﬂﬂ?ﬂ 1 gedup Sy NoenathRyarBEAFBOAL gr oup
havi ng 1-24 carbon atons, such as an al kyl 12 FP04-0090-.00SG NM gr oup havi ng
1- 24 carbon AHGrEOTKIRARA aéFSEpW%]ﬂ%@ 121 bhe ¢ht BeHstdms ey cVdaF Ryl group
havi ng 5-7 carbon_at ons cyc] oal kyl having 6-11 carbon atons, aryl

gr oup havi ng Sginge %%ﬁ%ﬁ%ﬁatB%EL 1 R PrESPR [k BiRP ekl RG2S T CRYBRR at oms 5
and aryl al kyl group haV|ng 7-18 carbon atons. [0034] Exanples of an al kyl

gr oup haV|ngaf€?@g€é?%%ﬁc X Bﬁﬁﬂéﬂﬁiﬁ%?H?FteQﬁH&Ftaﬁd6F8ﬁ9?1Y§E%5?%%yl
n-butyl, is sec- butyI ert- str t or branched chain
pentyl, strai ﬁ%ﬁT oy %ﬁh

[0031] The component (Al) is obtained by reaction
between the alkylene oxide and the polyhydricalcchol having
i0 3-6hydroxylgroupssothatMnis1l00to1000. Alternatively,
a mixture of alkylene oxide adducts of polyhydric alcohols
having 3-6 hydroxyl groups obtained by any desired method
or a mixture of commercial alkylene oxide adducts of
polyhydric alcohols having 3-6 hydroxyl groups may also be
15 separated by distillation or chromatography so that Mn is
100 to 1000. The component (Al) may be used alone, or two
or more may be used in admixture.
[0032] The component (A2) is the hydrocarbyl ether or
hydrocarbyl ester of the alkylene oxide adduct of the
20 polyhydric alcohol having 3-6 hydroxyl groups whereof Mn
is 100 tec 1000, and preferably 100 to 800.
[0033] The component {AZ) is obtained by
hydrocarbyl-etherificationoresterificationofpartorall
of the terminal hydroxyl groups of the alkylene oxide adduct
25 of component (Al). This hydrocarbyl group may be a

hydrocarbon group having 1-24 carbon atoms, such as an alkyl
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10 branched chain heptyl, straight or branched chain octyl group, straight

or branched chain nonyl, straight or branched chain decyl, straight or
branched chai n undecyl, straight or branched chain dodecyl, straight or
branched chain tridecyl, straight or branched chain tetradecyl, straight or
branched is chain pentadecyl, straight or branched chain hexﬁé@éypp9o‘ 05G-NM
strai ght or branched chai n heptadecyl, straight or branched chain

oct adecyl, straight or branched chain nonadecyl, straight or branched chain

i cosyl group, straight or branched chain henicosyl, straight or branched
chai n docosyl, 20 straight or branched chain tricasyl and straight or

br anched chéﬂrr?qpefllaéféé‘gyll' f 0OB5 O Ea it s 2ofk eéW]alglFéPhlﬂ h@?’éﬁﬁ Ravitng 2- 24

carbon atons are vinyl, stralght or. branched chai n_prope strai ght or
branched chaiGf e St /R G2 1Y bramittie EE‘Sl%QIa?n ‘E?g}l%?]il akPPgr ght or

or anched chai®y 43 Gtk a&éé%?wmﬁ-&ﬁi%%%ﬁ?r?@f;%%is;h%‘?%i%&y%ﬁ%é% ain
ndeceny| Straé'tq&ta%%baprﬁ%&iﬁaﬁﬂghgrﬁfﬁﬁé@éf‘ﬁ% SO S aeRed |
br anchibd chaiebarAa ey 19 et Ry %i‘a%aﬁ%%‘?ﬁcié‘ *hexadecenyl .
Straignt or anged chapn ol ‘é‘%tsﬁgiﬁ%ﬂéadl@ﬁafg%'o%“tnsﬁ&&%%?? aacEp Bebr af ght
or D anched ShlD Jgsgig SURLONt L BLananed SRl 0, Renpgeseny!
isobutyl, sec-butyl, tert-butyl, straight ocr branched chain
pentyl, straight or branched chain hexyl, straight or
10 branchedchainheptyl, straight orbranchedchainoctyl group,
straight or branched chainnonyl, straight or branched chain
decyl, straight or branched chain undecyl, straight or
branchedchaindodecyl, straight orbranchedchaintridecyl,
straight or branched chain tetradecyl, straight or branched
15 chain pentadecyl, straight or branched chain hexadecyl,
straight or branched chain heptadecyl, straight or branched
chain octadecyl, straight or branched chain nonadecyl,
straightorbranchedchainicosyl group, straight orbranched
chain henicosyl, straight or branched chain docosyl,
20 straight or branched chain tricosyl and straight or branched
chain tetracosyl.
[0035] Examples of an alkenyl group having 2-24 carbon
atoms are vinyl, straight or branched chain propenyl,
straight or branched chain butenyl, straight or branched
25 chainpentenyl, straight orbranchedchainhexenyl, straight

or branched chain heptenyl, straight or branched chain
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or branched chain tricosenyl, and straight or branched chain tetracosenyl.

[ 0036] Exanpl es of a cycl oal kyl group having 5-7 carbon atons are

cycl opentyl, cyclohexyl and cycl oheptyl. 15 Exanples of a al kyl cycl oal kyl
group having 6-11 carbon atons are nethyl cycl opentyl, dinet hyPé¢elLOFERtONISG-—NM
group (including all structural isoners) ,nethylethylcyclopentyl

(including all structural isoners), di ethyl cyclopentyl. (including al
structural isoners), nethylcyclohexyl, 20 dinethylcycl ohexyl (including al
structural isoners), nethyl ethyl cyclohexyl (including all structural

i somers), diostteyplydycksheight( pacbudhabedl fhainuepnenlli soheasyht or

met hyl cycl oheptyl, dinethylcycloheptyl (including all structural isoners)
, met hyl et hybrepshsiseghad dacendl n§ talal od o buenghad dhegieirgeapmyl,
di et hyl cycl o heptyl (including all structural isoners). 14

FP0O4- 0090- OOSGIRMIhG037 e Bidif e Shefl NP @ FE N g o e Hg o8- vaeahedn  at ons
are phenyl and naphthyl. Exanples of an arylal kyl group having 7-18 carbon
atons are toldaify kel derery bt IsteEedgttupaler ansdifst §g,al%y¢f§/¢r%ql%¢%ﬂlng al |
structural isoners), 5 ethylphenyl (including all structural isoners),

strai ght or 3% ehair amchsid pRBaYT @%ﬁ%QQﬁ9ﬁP¥ﬁd stradobital o

i sonmers), straight or branched chain butyl phenyl (includinq all_ structural

i soners), stRFEgEEes Briit NeRERFRFIY benf FphBRYI oG RIank afragRy uct ur al

i somers), straight 10 or. branched chai n hexyl| phenyl (including al
structural ﬁ§%%@ﬂ§F?@¥%%ﬁEﬁﬁl%ﬁtBF&H@W&T%Q@Pﬂlﬁéﬁt AL group,

straight or branched chain nonadecenyl group, straight or
branched chain icosenyl, straight or branched chain
10 henicosenyl, straight or branched chain docosenyl, straight
or branchedchain tricosenyl, and straight or branched chain
tetracosenyl.
i0036] Examplesofacycloalkyl grouphaving 5-7 carbon
atoms are cyclopentyl, cyclohexyl and cycloheptyl.
15 Examplesofaalkylcycloalkyl grouphaving 6-11 carbon atoms
are methylcycleopentyl, dimethylcyclopentyl group
(includingall structural isomers), methylethylcyclopentyl
{(including all structural isomers), diethylcyclopentyl
(including all structural isomers), methylcyclohexyl,
20 dimethylcyclohexyl (including all structural isomers),
methylethylcyclohexyl (including all structural isomers),
diethylcyclohexyl (including all structural isomers),
methylcycloheptyl, dimethylcycloheptyl (including all
structural isomers), methylethylcycloheptyl {(includingall
25 structural isomers) and diethylcyclo heptyl (includingall

structural isomers).
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(including all structural isoners), straight or branched chain octyl phenyl
(including all structural isoners), straight or branched chai n nonyl phenyl
(including all 15 structural isonmers), straight or branched chain
decyl phenyl (including all structural isomers), straight or FEOdrRONED - otead+NM
undecyl phenyl (including all structural isoners) and straight or branched
chai n dodecyl phenyl (including all structural isonmers). 20 [0038] Exanples
of an arylal kyl group having 7-12 carbon atons are benzyl, phenyl ethyl,
phenyl propyl (including propyl isomers), phenylbutyl (including butyl
i soners), phe®dIantyl (Excpdiesgogentlykbrivdogersp, hamdngphehy! haxipbn
(i ncluding hexyl isonmers). 25 [0039] Anong these, fromthe viewoint of
excel | ent  wortkinga pe ppenvileid mapht il - dxapicdeshed anted il 2l Kgd ggevnps 15
FP0O4- 0090- OOSG- NM havi ng 2-18 carbon atons and strai ght or branched chain
al kenyl groupgsriavd hgl @cagbeardiornaasadcang prefbrvdedy addstsuehiight or
branched al kyl groups and ol eyl groups (residue obtained by renoving a
hydr oxyl grousresialol eylylallcohdhpludingyi agl3-3brearvoalat baenare) nore
preferred. [0040] The acid used for esterification is usually a carboxylic
acid. This c&BudAhenvdcildnrdydiadaadBnsbasrEUradi dseresspel §basiehhci d, but
a nonobasic acid is usually wused. Exanples of a nonobasic acid are fatty
aci ds havi ng or0 bgapgehes pbalat BREPYARBCEY ail YRELBALIBPanthetit ERGERTALI ds may
he used. The nonobasic acid may bhe a saturated fatty acid, L unsaturated
fatty acid orlsPmanalur et e i gk Rr branched chainbutylphenyl (including
all structural isomers), straight or branched chain
pentylphenyl (including all structural isomers), straight
10 or branched chain hexylphenyl (including all structural
isomers}), straight or branched <chain heptylphenyl
(including all structural isomers), straight or branched
chain octylphenyl (including all structural isomers),
straight or branched chain nonylphenyl (including all
15 structural isomers), straight orbranched chain decylphenyl
(including all structural isomers), straight or branched
chain undecylphenyl (including all structural isomers} and
straight or branched chain dodecyl phenyl (including all
structural isomers).
20 [0038] Examples of an arylalkyl group having 7-12
carbon atoms are benzyl, phenyl ethyl, phenylpropyl
(including propyl isomers), phenylbutyl {(including butyl
isomers}, phenylpentyl (including pentyl isomers), and
phenylhexyl (including hexyl isomers).
25 [0039] Among these, from the viewpoint of excellent

working properties, straight or branched chain alkyl groups
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[0041] Exanples of a saturated fatty acid are straight or branched chain
hexanoi ¢ acid, straight or branched chain 15 octanoic acid, straight or
branched chai n nonanoic acid, straight or branched chain decanoic acid,
straight or branched chain undecanoi c acid, straight or braf®hddOORO1DOSG~NM
dodecanoi ¢ acid, straight or branched chain tridecanoic acid, straight or
branched chain tetradecanoic acid, straight or 20 branched chain

pent adecanoi ¢ acid, straight or branched chain hexadecanoic acid, straight
or branched chain octadecanoic acid, straight or branched chain

hydr oxyoct adéeanagia Zaditd cagthcai ghtorsr  agrdaristhedl ¢infai or  pomadeednohaiaci d,
straight or branched chain eicosanoic 25 acid, straight or branched chain
henei cosanoi @lasing! gspurEdm v ord Brafc hegbehad romd cosansed eacied, sndai ght or
16 FPO04- 0090- O0OSG- NM br anched chain tricosanoi c acid, and straight or
branched cha&itraiahtaebdageich et kv opaIP ERBA Loy bUrgnpgnsaestdued fatty
acid are straight or branched chain hexenoic acid, straight or 5 branched
chai n hept engitadaiegl byt Fangringra grahHohed ciaup decansleyacadcoBetai ght or
branched chain nonenoic acid, straight or branched chain decenoic acid,
strai ght or MVaRchelt lch&armdedaTs G RRIRPI SREE BT - br anched chain
dodecenoi c acid, straight or branched chain tridecenoic 10 acid, straight or
branched chail®%&r adecerdecagefdised hoy GHitedi Hicatdinay iehaFHapéit adecenoi ¢
acid, straight or branched chai n hexadecenoi c acid, straight or branched
chain oct adé@ERIRYIdE @C1létr aflgh? Grrpanthed@ithiey be a'monobasic

acid or a polybasic acid, but a monobasic acid is usually
used. Examples of a monobasic acid are fatty acids having
10 6-24 carbon atoms, and straight or branched chain acids may
be used. The monobasic acid may be a saturated fatty acid,
unsaturated fatty acid or a mixture of both.
[0041] Examples of a saturated fatty acid are straight
or branched chain hexanoic acid, straight or branched chain
15 octancic acid, straight or branched chain nonanoic acid,
straight or branched chain decancic acid, straight or
branched chain undecancic acid, straight or branched chain
dodecanoicacid, straight orbranchedchaintridecanoicacid,
straight or branched chain tetradecancic acid, straight or
20 branched chain pentadecancic acid, straight or branched
chain hexadecanoic acid, straight or branched chain
octadecanoic acid, straight or branched chain
hydroxyoctadecancic acid, straight or branched chain
nonadecanoic acid, straight or branched chain eicosancic
25 acid, straight or branched chain heneicosancic acid,

straight or branched chain docosancic acid, straight or
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hydr oxyoct adecenoi ¢ acid, straight or branched chain 15 nonadecenoi c acid,
strai ght or branched chain eicosenoic acid, straight or branched chain
henei cosenoi ¢ acid, straight or branched chain docosenoic acid, straight or
branched chain tricosenoic acid, and straight or branched cR&OA-0090-00SG-NM
tetracosenoic acid. 20 [0043] Anong these, saturated fatty acids having 8-20
carbon atons and unsaturated fatty acids having 8-20 carbon atons, and
their mxtures, are preferred. The conponent (A2) maybe used al one, or two
or nore maybe used in adm xture. [0044] Conponent (A3) is a polyal kyl ene

gl ycol wher edfra2hdd chaloOtrocdg@Qeiamcid, ahtdisted dghthomopoiyakedzati on
or copolynerization of an al kyl ene oxi de having 2-6 carbon 17

FP04- 0090- OOsGaNM dtedrasrs givadfceraabldy. 2- 4 car bon atons. Exanpl es of an

al kyl ene oxi de having 2-6 carbon atons are the al kyl ene oxides nmentioned in
t he descri ptildP43¥] conpoh&amplAls) .of Aspngindase;attednfehsyvicavipbi areof
excel l ent working 5 properties, ethylene oxide, propylene oxide and butyl ene
oxi de are preftaraiait bex braprbad otiade dpekepopy| enddoxideaigld nore
preferred. [00451 Wien two or nore types of alkylene oxide are used in the
preparati on dfransdgsorpairyhenteyryecdcidhes tnpiahtl @robrporhrer¢kathon of

t he oxyal kyl ene group is not particularly limted, i.e., block .

copol yner i zatdGenvEE Beidpestspdebtoprr RRaBRNEBpEhGiHBr ReRENBACHAYiBe
perfornmed. [00461 For the conponent (A3), M of the polyal kylene glycol
nmust be 100 ts-redOdt e prapehapl yhed@ t@egereia acid, straight or

branched chain undecenoic acid, straight or branched chain
dodecenoic acid, straight or branched chain tridecenocic

10 acid, straight or branched chain tetradecencic acid,
straight or branched chain pentadecenoic acid, straight or
branchedchainhexadecencicacid, straight orbranchedchain
octadecenoic acid, straight or branched chain
hydroxyoctadecenoic acid, straight or branched chain

15 nonadecenoic acid, straight or branched chain eicosencic
acid, straight or branched chain heneicosencic acid,
straight or branched chain docosencoic acid, straight or
branched chain tricosenoic acid, and straight or branched
chain tetracosenoic acid.

20 [0043] Among these, saturated fatty acids having 8-20
carbon atoms and unsaturated fatty acids having 8-20 carbon
atoms, and their mixtures, are preferred. The component
(AZ) maybeusedalone, ortwoormoremaybeused inadmixture.
[0044] Component (A3) isapolyalkylene glycecl whereof

25 Mn is 100 to 1000, and is obtained by homopolymerization

or copolymerization of an alkylene oxide having 2-6 carbon
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15 pol yal kyl ene gl ycol havingWh of |ess than 100 is undesirable since its
solubility in the mneral oil is low On the other hand, a polyal kyl ene

gl ycol having Wnh of nore than 1000 is wundesirable since it nay cause oi
remai ning on the surface of the worked material after the oFFCAefO@al 0SS NM
20 [0047] For the conponent (A3) , when the al kyl ene oxide is polynerized,
the material used may be such that Mn is 100 to 1000. Al so, a polyal kyl ene
gl ycol m xture obtained by any desired nmethod or a m xture of conmerci al

pol yal kyl ene glycols nmay be separated by distillation or chronmatography 25
so that M i 2tt0G t@r 1000fcTalel ¢ oRpdneretr(AB) aheypsbe bBgedplglsors an two or
nore may be used in adm xture. 18 FP04-0090-00SG-NM [ 004 81 The conponent
(A4) is obt aiedéd leyehpaiceatiaylinet Ferf fdagdtdrom tomsyarocrdydllestenefi cati on
of a polyal kylene glycol for which Miis 100 to 1000, and preferably 120
to 700. As tiidefpamailiqes) ipafheodearriBtopnt iod tanmmainthyhbkyl groups
in the polyal kyl ene glycol of conponent (A3) may be hydrocarbyl -etherified
or hydr ocar Bylongst erg¢$¢ ed frper sihe vhewrpdingca? by eXgeddshits war kimgocar bon
group having 1-24 carbon atons, specific exanples being the groups

ment i ohed i n B®eddsd@si pefbylene10Xé8RpoRBAPY{ ARE OXAABNgRE Hasey L¢Rom t he

vi ewpoi nt of excellent working properties, straight or branched chain

al kyl groups Fadengrerrefearissh hebmfaHens prightast PrePYACREEHAE n

al kenyl groups having 2-18 carbon atons are preferred, and al kyl groups and
ol eyl " groups e dicdge P15 I68T&iched by renoving a hydroxyl group from ol eyl

al cohol
) [0045] When two or more types of alkylene oxide are

used in the preparaticn of the polyalkylene glycol, the type
10 of polymerization of the oxyalkylene group is not
particularly limited, i.e., block copolymerization may be
performed or random copolymerization may be performed.
[0046] For the component (A3), Mn of the polyalkylene
glycol must be 100 to 1000, and preferably 120 to 700. A
15 polyalkylene glycol havingMnof less than 100 isundesirable
since its solubility in themineral oil is low. On the other
hand, a polyalkylene glycol having Mn of more than 1000 is
undesirable since it may cause c0il remaining on the surface
of the worked material after the oil removal step.
20 [0047] ' For the component (A3), when the alkylene oxide
is polymerized, the material used may be such that Mn is
100 to 1000. Also, apolvalkylene glycol mixture obtained
by anydesiredmethodoramixture of commercial polyalkylene
glycols may be separated by distillation or chromatography
25 so that Mn is 100 to 1000. The component (A3} may be used

alone, or two Or more may be used in admixture.
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havi ng 3-12 carbon atons are nore preferred. [0049] As conponent (A4), the
product of esterifying term nal hydroxyl groups in the polyal kyl ene gl ycol
of conponent (A3) may al so be used. The acids used for 20 esterification
may be the usual carboxylic acids. This carboxylic acid nay Fp®4a Ob@iotiasd @& NM
acid or a polybasic acid, but a nonobasic acid is usually used. Specific
exanples are the acids nentioned in the description of conponent (A2)

The conponent (M may be used alone, or two or nore nmay 25 be used in

adm xture. [00501 The conponent (AS) is a dival ent alcohol having 19

FP04- 0090- OCOSGNM 2- 20 cadhisorcaponentbid4 prief erdisliyd:d ®ychyBoncatrbms.
Herein, divalent al cohol neans that there is no ether linkage in the

mol ecul e. Exaipiessi lofcat idival @ht hvdoshebrhadi ngste20 figatbiom atofs are

et hyl ene glycol, 1,3-propane diol, 5 propylene glycol, 1,4-butane diol,

1, 2- but ane dirstlyalkykans/| glygopr dpaneviiien , Mn 5-pehfanéodi Q0 nespdnt yl
glycol, 1, 6-hexane diol, 2-ethyl-2-net hél -1, 3-propane diol,

2- et hyl - 2, 4-jpeafiermdldi 20 10 7iHept dvfe takrotomponapthidd - mrapyloriadlpr opane
diol, 10 2,2-diethyl-I,3-propane diol, 1,8-octane diol, 1, 9-nonane diol,
2- but yP - 2- et B} the3tpFapank Nidox vl goodeéahe diopolyealkylengesdneodi ol ,

1, 12- dodecane diol, 1,13-tridecane diol, 1,14-tetradecane diol,

1, 15- hept adeche csmpionent, 16 4éxaBeyankedi hydracaybrépehbesanécdi obr
1,18-octa 15 decane diol, 1,19-nonadecane diol_ and 1, 20-i cosadecane dial.
: hydrocarbyl-esterified. Herein, the hydrocarbyl dgroup is

a hydrocarbon group having 1-24 carbon atoms, specific
examples being the groups mentioned in the description of
10 component (AZ2). Among these, from the viewpoint of
excellent working properties, straight or branched chain
alkyl groups having 2-18 carbon atoms and straight or
branched chain alkenyl groups having 2-18 carbon atoms are
preferred, and alkyl groups and oleyl dgroups (residue
15 obtained by removing a hydroxyl group from oleyl alcohol)
having 3-12 carbon atoms are more preferred.
[0049] As component (Ad4), the product of esterifying
terminal hydroxyl groups 1in the polyalkylene glycol of
component {(A3) may also be used. The acids used for
20 esterification may be the usual carboxylic acids. This
carboxylic acid may be a monobasic acid or a polybasic acid,
but a monobasic acid is usually used. Specific examples
are theacidsmentioned in thedescriptionof component (A2).
The component (A4) may be used alone, or two or more may

25 be used in admixture.

[0050] The component (Ab) is adivalent alcohol having
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[ 0051] From the viewpoint of excellent working properties, 4-butane diol,
1, 5-pentane diol, neopentyl glycol, 1,6-hexane diol, 2-nethyl-2,4-pentane
diol, 20 2-ethyl-2-nethyl-1, 3-propanediol, 1,7-heptane diol, 1, 8-octane
diol, 1,9-nonane diol, 1,10-decane diol, 1,11-undecane diol Favd-0020-005G-NM
1, 12-dodecane diol are preferred. The conmponent (A5) may be used al one, or
two or nore may be used in adm xture. 25 [0052] The conponent (A6) is
obt ai ned by hydrocarbyl etterification or hydrocarbyl esterification of a
di val ent 20 FP04- 0090- OOSG- NM al cohol havi ng 2-20 carbon atons, and

pref erably 3-2t8 cea born agpogs Hudxet afengbt iose Shawiimgn attostsher Herrkage in
the nolecule) . As the conponent (M , part or all of the term nal

hydr oxyl groupsalenthe ldiobesi aeansofdlatotheswpdrene enBRrsliplabe in
hydrocar byl -et herified or hydrocarbyl-esterified. Herein, the hydrocarbyl
group i s a hydroselieenlgroubxaani ag Oﬁi24hc@ﬂ5@¢raﬂ@mﬁolsbé@ﬂhQCZEianples
being the groups nentioned in the description of conponent (A2) Anong
these, fromadrdan eapomat afe exadlylaite welkiosd pr dpéreirepanst rdilgﬂlt 10 or
branched chain al kyl groups having 2-18 carbon atons and straight or
branched chaiR¥awemd @gloges -hati Agbptesecadbeh. al odsbuFanprefiépied, but
al kyl groups and ol eyl oups (residue obtained by renoving a hydroxyl
group fronlmaﬂﬂetﬁﬁkﬂh%quﬂﬂﬁqﬂ;@FQQrcévﬁoﬁeaﬁéﬂﬁzﬁ%@%mr%eﬁpéﬂéyﬂed 15
[ 0053] The conponent so_be obtained by esterification of one or

both of the t@fﬁﬁ%llh@d?we aft%p@ St e -apdsilc lac PIPTsR@baEnt (AS)

The acids used for

2-methyl-2, 4-pentane diol, 1, 7-heptane diol,
2-methyl-2-propyl-1, 3-propane diol,
10 2,2-diethyl-1, 3-propane diol, 1,8-octane dicl, 1,9-nonane

diol, 2-butyl-Z-ethyl-1, 3-propane diol, 1, 10-decane dicl,
1,11-undecane diol, 1,12-dodecane diol, 1,13-tridecane
diol, 1,l4-tetradecane diol, 1,15-heptadecane diol,

1,l6-hexadecane diol, 1,17-heptadecane dicl, 1,18-octa

15 decane dicl, 1,19-nonadecane diol and 1,20-icosadecane
diol.
[0D051] From the viewpoint of excellent working

properties, 4-butane dicl, 1,5-pentane diol, neopentyl
glycel, 1,6-hexane diol, 2-methyl-2,4-pentane diol,

20 2-ethyl-2-methyl-1, 3-propanediol, 1, 7-heptane diol,
1,8-octane diol, 1,9-nonane diol, 1,10-decane diol,
1,11-undecane diol and 1,12-dodecane diol are preferred.
The component {(A5) may be used alone, or two or more may
be used in admixture.

25 [0052] The component {(A6) is obtained by hydrocarbyl

etherification or hydrocarbyl esterification of a divalent
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esterification may be the usual carboxylic acids. This carboxylic acid may
be a nonobasic acid or a polybasic acid, 20 but a nonobasic acid is usually
used. Specific exanples are those nmentioned in the description of conponent
(A2) . Also, in the esterification. of conponent (M, only 6®®4ef00Ahe0SG—NM
term nal hydroxyl groups (partial ester) , or both of the term nal hydroxyl
groups (full ester) of the divalent 25 al cohol of conponent (AS) may be
esterified. Anmong these, fromthe viewpoint of excellent working
properties, the 21 FP04-0090-0O0SG- NM partial ester is preferred. The
conponent (A6lamyblehasedy ZaiZénearioen tamener, arot pra@yrbblysed § naabnnxt ur e.

[ 00541 The conponent (A7) is a trivalent al cohol having 3-20 carbon atons,
and pr ef er ablat@usl 8(ens bothing ofbosHeheiving 5am hetheirvadligrtagd coholthdoes not
have an ether |inkage in the nolecule. Exanples of a trival ent al cohol
havi ng 3-20 makdon et omdsdie gpnyrenent (£5)2 pa-thor ahé aftilet tetminalg- but ane
triol, 1,2, 5-pentane triol, 1,3,5-pentane triol, 1, 2, 3-pentane triol, 1,
2, 4-pent ane hydmixyll graurs haxghe d0besiiel alcohpl gfhegmpenenitollAS1, 2,
4-hexane triol, 1, 2, 5-hexane triol, 1, 3, 4-hexane triol, 1, 3, 5-hexane
triol,5 1, 3 may hexhvdrerpsbyliethersfiedans hydopcanbypregtaepfand. triol,
1,2,8-octane triol, 1,2,9-nonane triol, 1,2, 10-decane triol, _

1, 2, 11- undecdfrreimokhe hgirpcariyy jggesanes erihyiit 0gapban griquebarendri ol ,
1,2, 14-tetradecane triol, 1,2, 15-pentadecane trioi, 1,2, 16-hexadecane
triol, 1,2, 17 t&ht aaeeaneatpmsl, SPEX fig: oexafetane bedngl  the 2919uREnadecane

triol and
mentionedinthedescriptionof component (AZ). Amongthese,

fromthe viewpoint of excellent workingproperties, straight
10 or branched chain alkyl groups having 2-18 carbon atoms and
straight or branched chain alkenyl groups having 2-18 carbon
atoms are preferred, but alkyl groups and oleyl groups
{residue obtained by removing a hydroxyl group from oleyl
alcohol) having 3-12 carbon atoms are more preferred.
15 [0053] The component (A6) may also be obtained by
esterificationofoneorbothof the terminal hydroxyl groups
in the dibasic acid of component (A5). The acids used for
esterification may be the usual carboxylic acids. This
carboxylic acidmay be a monobasic acid or a pelybasic acid,
20 but a monobasic acid is usually used. Specific examples
are those mentioned in the description of component (A2).
Also, in the esterification of component (A6}, only one of
the terminal hydroxyl groups {(partial ester), or both of
the terminal hydroxyl groups (full ester) of the divalent
25 alcohol of component (A5) may be esterified. Among these,

from the viewpoint of excellent working properties, the
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1,2,20-icosane triol. 20 [00551 Anong these, fromthe viewpoi nt of excellent
wor ki ng properties, 1,2,12-dodecane triol, 1,2,13-tridecane triol,

1,2, 14-tetradecane triol, 1,2,15-pentadecane triol, 1,2, 16-hexadecane
triol, 1,2,17-heptadecane triol and 1,2, 18-octadecane triol F&d-253C-00SG~-NM
preferred. The conponent (A7) may be used alone, or two or nore may be used
in adm xture. 22 FP04-0090- O0OSG NM [ 00561 The conponent (A8) is obtained by
hydr ocar byl -et herification or esterification of a trivalent alcohol having
3-20 carbon atons, and preferably 3-18 carbon atons (excluding those with
an et her |inkeggimnli asthe imobeelikeyedAs The aoonporent (PAS)mapdrg usedal | of
the term nal hydroxyl groups in the trivalent al cohol of conponent (A7) may
be hydrocar bydlateherdd itew @r Topd ooy B34 -wese@rit i edmixeneeén, the

hydrocarbyl group is a hydrocarbon group having 1-24 carbon atons, specific
10 exanpl es WﬁQé;hhe gr dhgscananiemedAi/ h srtdeyadliepticrdiol bawpbaent

(A2). Anong these, fromthe viewpoint of excellent working properties,

strai ght or brafcheibenaitamsaldnd pyebapabhavidd QauiBor atbaw -at baseand
straight or Dbranched chain al kenyl groups having 2-18 carbon atons are 15
preferted, ardeatkyVagestpsleah bidegs QPgdb%V%F@%?Hh@r bhtkadrdbyheenovi ng
a hydroxyl group fromol eyl alcohol) having 3-12 carbon atons are nore
preferred. URE%QCWM%-c@#@@ﬂ%ﬁs(Q@)anﬁylﬁﬁgénﬁe@ﬂﬁQHQkxﬁ%ﬁﬁn%sﬁegpfication

of one or all of the term nal. hydroxyl grougs i
carbon atoms areglycerin, 1, Z, 3-butane triol, 1,2, 4-butane

triol, 1,2, 5-pentane triol, 1,3, 5-pentane triol,
1,2,3-pentane triol, 1,2,4-pentane triol, 1,2,6-hexane
10 triel, 1,2, 3-hexane triol, 1,2,4-hexane Eriol,
1,2,5-hexane triol, 1, 3,4-hexane triol, 1, 3, 5-hexane triol,

1,3, 6-hexane triol, 1,4,5-hexane triol, 1,2,7-heptane

triol, 1,2,8-octane triol, 1,2, 9-nonane triol,
1,2,10-decane triol, 1,2, 1l1-undecane triol,
15 1,2,12-dodecane triol, 1,2,13-tridecane triol,

1,2,14-tetradecane triol, 1,2,15-pentadecane triol,
1,2, l6-hexadecane triol, 1,2,17-heptadecane triol,
1,2,18-octadecane triel, 1,2,19-nonadecane triol and

1,2,20-icosane triol.

20 [0055] Among these, from the viewpoint of excellent
working properties, 1,2,12-dodecane triel,
1,2,13-tridecane tricl, 1,2,14-tetradecane triecl,

1,2,15-pentadecane triol, 1,2,1l6-hexadecane triol,
1,2,17-heptadecane triol and 1,2, 18-octadecane triol are
25 preferred. The component (A7) may be used alone, or two

or more may be used in admixture.
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20 in the tribasic acid of conponent (A7) . The acids used for
esterification may be the usual carboxylic acids. This carboxylic acid may
be a nonobasic acid or a polybasic acid, but a nonobasic acid is usually
used. Specific exanples are those nmentioned in the descri ptF&8 4o 0QOmpPEIEeintNM
(A2). 25 Also, in the esterification of conponent (A8), only one of the
term nal hydroxyl groups (partial ester) or all of the 23 FP04-0090- O0OSG NM
term nal hydroxyl groups (full ester) of the trivalent alcohol of conponent
(A7) may be esterified. Anmong these, fromthe viewpoint of excellent

wor ki ng proper®d=d, the Tharti son@snEnt s ptiflerr s 5 PDOBBRedhe BBnponent
(A8) is the hydrocarbyl ether or partial ester of, anong conponents (A7)
1, 2, 3-but adyInAGIEDY - ethemiftigne ¥an ol 011, 2stepehtaaeieni olof  a
1,3,5-pentane triol, 1,2,3-pentane triol, 1,2,4-pentane triol, 1, 2,

6- hexane tri diLivelent 3%@992@%\%% 3-20 Qarhone%@%%t pisl preferably. hexane
triol, 1,3,4-hexane triol, 1,3,5- hexane triol, 1, 3, 6-hexane triol and 1,
4, 5-hexane 3118 C%Q?q@o#ﬁéﬁénﬁeXFASﬁlHSnéhQﬁetHé§€ eBnpbladsl kajage used

al one, or tmo or nDre may be used in adm xture. [0059] In the Eresent

i nvent? on, 6%&@%%ﬂéﬁntaﬁﬁlEﬁeCBﬁﬁBBHGHEeI @ﬁedpFFBnPFh@ abble
conponent s (Al) ( or. a conposition of two or npre_. oxygen- contalnlng
conpounds of'QHQfQ§§§%Pa§tP§éFGF§1 FEGURS ihskBe BRbKglERE %i%@@@él
conponents (Al) (A%? fromthe viewpojnt of excellent workin

properties, (Aé TV 20 RfpoRént ?Kﬂ¥°C€BP§6n§ﬁPe€A§fe§hd €bnponent

(A8) are hydrocarbyl-esterified. Herein, the hydrocarbyl group is
a hydrocarbon group having 1-24 carbon atoms, specific
10 examples being the groups mentioned in the description of
component (A2). Among these, from the viewpoint of
excellent working properties, straight or branched chain
alkyl groups having 2-18 carbon atoms and straight or
branched chain alkenyl groups having 2-18 carbon atoms are
15 preferred, and alkyl groups and oleyl groups {residue
obtained by removing a hydroxyl group from oleyl alcchol)

having 3-12 carbon atoms are more preferred.
[0057] The component (A8) may also be obtained by
esterificationof onecr all of the terminal hydroxyl groups
20 in the tribasic acid of component (A7). The acids used for
esterificaticn may be the usual carboxylic acids. This
carboxylic acidmay be a monobasic acid or a polybasic acid,
but a monobasic acid is usually used. Specific examples
are those mentioned in the description of component (AZ2).
25 Also, in the esterification of component (A8), only one of

the terminal hydroxyl groups (partial ester) or all of the
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preferred, but conponent (A3), conponent (A4) and conponent (A8) are nore
preferred. [0060] The anount of oxygen-containing conpound in the

| ubricating oil for alum numworking of the present invention 25 is
preferably 0.01 to 5 % by mass of the total anount of lubricating oil.
Specifically, the amount of 24 FP04-0090- OOSG NM oxygen- cont &FRiIANE CESmsRed NM
is 0.01 % by nmass or nore, preferably 0.05 % by nass or nore, and
preferably 0.1 %by mass or nore. On the other hand, the amount of
oxygen-cont ai ni ng conmpound is 5 % by mass or |less, preferably 5 2.5 % by
mass or |l ess and nore preferably 2.0 % by mass or less. If the anmount of
oxygen- cont ai Ty "Eonpb P F8! t P URFral Flho FRITRG  prdpertd e hE§LBBEpoor,
and if the ampunt is too large, an anmount-rel ated effect nmay not be

obt ai ned. [ GIEORCRE | SR ¥BEH nd Aol MEErPaISHRSTIrAG ki ndT6F % hBSE6- present
invention may further contain an oily agent. To enhance working properties,
the oily agerftrd™ BierersaBiqintac] é%iée]glrﬁ%“i VIRFIFNQi PYCRgERL € 8el B8Bed from
anong the follaow ng conponents ( 1r1)-( 3). The oily agent also includes

oi ly agents m%ﬁ%eewaﬂ%/ 1TFYubricating 15 oil. (Bl) Esters (B2)

Component (B1 1 bt ai ndFe SOTBYRPRECEH g Lant AF LB G B AR ¢ aci d
The alcohol  may be & rongyalent, Al GaNN el s 2a09 W G, &l Sonet s o Ihe
1,2, 4-butane triol, 1,2, 5-pentane triol, 1,3,5-pentane
triol, 1,2, 3-pentane triol, 1,2, 4-pentane triol,
1,2, 6-hexane tricl, 1,2, 3-hexane triol, 1,2, 4-hexane triol,
10 1,2,5-hexane triol, 1,3, 4-hexane triol, 1,3, 5-hexane triol,
1,3, 6-hexane triol and 1,4, 5-hexane triol. As component
(AB), one of these compounds may be used alcne, or two or
more may be used in admixture.
[0059] in the present invention, one
15 oxygen—containing compound selected from the above
components {Al)-{(A8), or a composition cof two or more
oxygen-containing compounds of different structure, may be
used. Among the aforesaid components (Al)-{A8), from the
viewpoint of excellent working properties, component (A3),
20 component (A4), component (A5) and component (A8) are
preferred, but component (A3), component (Ad) and component
(AB) are more preferred.
[0060] The amount of oxygen-containing compound in the
lubricatingoil foraluminumworkingof thepresent invention
25 is preferably 0.01 to 5 % by mass of the total amount of

lubricating oil. Specifically, the amount of
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carboxylic acid may be a nonobasic acid or a polybasic acid. [0063] The
nonoval ent al cohol is usually a nonoval ent al cohol having 1-24 carbon
atons. This al cohol may be 25 straight or branched chain. Exanples of a
nonoval ent al cohol having 1-24 carbon atons are nethanol, efkadol0092500SG-NM
FP04- 0090- 00SG - NM strai ght or branched chain propanol, straight or branched
chai n butanol, straight or branched chain octanol, straight or branched
chai n nonanol, straight or branched chain decanol, straight or branched
chai n undecanol, straight or branched 5 chain dodecanol, straight or
branched chaioxugendesanelining redrgheund beardchdd T hlalnests adecansk,
straight or branched chain pentadecanol, straight or branched chain
hexadecanol , pstafsirginl vof - Bbandhedhastmaicr hepeadeedmdiefemab iy ghtl &r bbr anched
chai n octadecanol, straight or branched 10 chai n nonadecanol, straight or
branched chai@s&i cegan®Bpre.strrghtther bitasehebasHai nthenereosakol OIstrai ght
or branched chain tricosanol and straight or branched chain tetracosanol.

[ 0064] The p@&ﬂ%ﬁﬂ1Q9Qﬂ&%ﬂ#ﬂg¢@m@%®%@P?fh’ﬁMW#W%PFée3§iEﬁ%ﬁﬁéﬁbﬁEV|ng a
val enc -10 but preferably 2-6. Exanples of an al cohol having a val ency
of 2-1 are é?tﬁyrelﬁé 3§ 31 LegiseBRAG ré%egwly%%@ralpbw%t@m &YengpBycer (3-15
et hyl ene oxide units), propylene glycol, dipropylene glycol pol ypropyl ene
gl ycol (3- 15]ﬁﬁﬁbyléﬁet%§|%ﬁPQRﬁ OXZ@e?T§q&§ﬁ%%%ﬂﬂ 6Pmp9u?ﬂpﬂépgﬁ@diol,

1, 3- but anedi ol , 4- but anedi ol , 2-nethyl -1, 2-propane di al
2-nethy|-|,Siﬁﬁﬁﬂany&ﬁﬂlnglPZ°§§§F&@§ H@d|b91p905en?aﬁelf the amount

is too large, an amount-related effect may not be obtained.

[0061] The lubricating oil for aluminum working of the
10 present invention may further contain an oily agent. To

enhance working properties, the oily agent is preferably

at least one type of oily agent selected from among the

following compcnents (B1l)-(B3). The o¢ily agent also

includes 0ily agents which are usually used in lubricating
15 oil.

(Bl) Esters

(B2) Monovalent alcohols

(B3) Carboxylic acids

[0062] The ester which i1s component (Bl) is obtained
20 by reacting an alcohol and a carboxylic acid. The alcohol

may be a monovalent alcohol or a polyhydric alcohol. The

carboxylic acid may be a moncbasic acid or a pelybasic acid.

[0063] The monovalent alcohol is usually a monovalent

alcohol having 1-24 carbon atoms. This alcohol may be
25 straight or branched chain. Examples of a monovalent

alcohol having 1-24 carbon atoms are methanol, ethanol,
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diol, 1, 4-pentane diol, 1, 5-pentane diol, neopentyl glycol, glycerin,

pol yglycerins (2-8 glycerin units, e.g., 25 diglycerol, triglycerol,
tetraglycerol), trinethyloylal kanes (e.g., trinethylol ethane, 26

FP04- 0090- OOSG- NM tri et hyl ol propane, trimethyl oyl butane) an#@P04-0090-00SG-NM
di mers-octanmers thereof, pentaerythritol and diners-tetraners thereof,
1,2,4-butane triol, 1,3,5-pentane triol, 1,2,6-hexane triol, 1, 2,3, 4-butane
5 tetrol, sorbitol, sorbitan, sorbitol glycerin condensate, ribitol
arabitol, xylitol and mannitol. [00651 Sacchari des such as xyl ose, arabitol,
ri bose, rhamtose,ghdl ordsezndhedtidseln galcactrade, streaiode, osopbasehed

cel | obi ose, nmaltose, isonmaltose, trehal ose and sucrose, can 10 al so be
used. [00661 chringbthase] , pelnghipdrti er direolatles! ¢tlayi mgcadangdl,eptyadfh2- 6 such
as ethylene glycol, diethylene glycol, polyethylene glycol (nore preferably
3-10 et hyl enewxiatechemhihain npnepylle et i yalol or dirprnopyldens igl geoanoil s

pol ypropyl ene glycol (nore preferably 3-10 propyl ene oxide units),

1, 3- pr opanedisdiraizhiechydranchqst cpanadinilecao hetdfifta igist propuaedhed,
neopentyl glycol, glycerol, diglycerol, triglycerol, trinmethyloylalkanes
(e.g.,5 trimsttainoldedeseaoltr istatandhdl @r dpaieched eha et Wyidgranedne) and
diners-tetraners thereof, pentaerythritol, dipentaerythritol, 1,2, 4-butane
triol, 1,3, 5igadidte o¥i drancheds- ABRaRe tetiwidegann B, 4 sthyeddrt terrol ,

sorbitol, sorbitan, sorbitol glycerin condensate, _
branched chain pentadecanol, straight or branched chain

hexadecanol, straight or branched chain heptadecanol,
straight orbranchedchainoctadecancl, straight orbranched
10 chain nonadecanol, straight or branched chain eicosanol,
straight or branched chain heneicosanol, straight or

branched chain tricosancl and straight or branched chain

tetracosanol.
[0064] The polyhydric alcohol is usually a polyhydric
15 alcohol having a wvalency of 2-10 but preferably 2-6.

Examples of an alcohol having a valency of 2-10 are ethylene
glycol, diethylene glycol, polyethylene glycol (3-15
ethyleneoxideunits), propyleneglycol, dipropylene glycol,
polypropylene glycol (3-15 propylene oxide units),
20 1, 3-propanediol, 1, 2-propanediol, 1, 3-butanedicl,
1, 4-butanediol, 2-methyl-1, 2-propane diol,
2-methyl-1, 3-propanediol, 1,2-pentane diol, 1,3-pentane
diol, 1,4-pentanediol, 1, 5-pentanediol, neopentyl glycol,
glycerin, polyglycerins (2-8 glycerin units, e.g.,
25 diglycerol, triglycerol, tetraglycerci),

trimethyloylalkanes (e.qg., trimethylolethane,
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ribitol, arabitol, xylitol and mannitol, and m xtures 25 thereof, are nore

preferred. Further, ethylene glycol, propylene glycol, neopentyl glycol,
glycerin, 27 FP04-0090-00SG NM trinethyl ol et hane, trinmethylol propane,
pentaerythritol, sorbitan and m xtures thereof are still noE®OBFENS-EDSG-NM

[ 0067] The nonobasic acid which forns the ester oil may be a straight or
branched chain fatty acid having 6-24 5 carbon atons. The nopnobasic acid
may be a saturated fatty acid, unsaturated fatty acid, or a m xture
thereof . [0068] Exanples of a saturated fatty acid are straight or branched
chai n hexanoitxiawitdy Istlrgicgienegr br ancedimhdinl o pthahane) aci d, sandi ght or
branched chai n nonanoi ¢ acid, 10 straight or branched chain decanoic acid,
strai ght chaidimar shrearichred sundecéheirecdci d, spentghtydhrbtadched shdin
dodecanoi ¢ acid, straight or branched chain tridecanoic acid, straight or
branched chaidimegtsdddoangs aci dihereafght orl, Zhriadetiediecchai ntpeatadecanoi ¢
acid, straight or branched 15 chai n hexadecanoi c acid, straight or branched
chai n oct addoahdiweadiade $iriailghtl 6t brieshedl thidh  hydr dx§olradeeanoi ¢
acid, straight or branched chain nonadecanoic acid, straight or branched
chai n %i cosarf@itdolackarbstpai girrort dn aseidd teHabhyRenancoca@ensater d, 20
strai ght or branched chai n docosanoi c acid, straight or branched chain

tri cosanoi ¢ &ditd,todnd astakditght, oty Idrtanlc e maraiHE @t racosanoi ¢ acid. [00691

Exanpl es of an unsaturated fatty acid are straight or_ branched chain
hexenoi ¢ aci d,0%3lai ght §accharides such as xylose, arabitol, ribose,

rhamnose, glucose, fructose, galactose, mannose, sorbose,

cellobiose, maltose, isomaltose, trehalose and sucrose, can
10 also be used.

[C066] Among these, polyhydric alcchcocls having a

valency of 2-6 such as ethylene glycol, diethylene glycol,

polyethylene glycol (more preferably 3-10 ethylene oxide

units), propylene glycol, dipropylene glycol,
15 polypropylene glycol {more preferably 3-10 propylene oxide
units), 1, 3-propanediol, 2-methyl-1,2-propanediol,

2-methyl-1, 3-propanediol, neopentyl glycol, dglycerol,
diglycerol, triglycerol, trimethyloylalkanes {e.g.,
trimethylolethane, trimethylol propane,
20 trimethyloylbutane) and dimers-tetramers thereof,
pentaerythritol, dipentaerythritol, 1,2,4-butane triol,
1,3, 5-pentane triol, 1,2,6-hexane triol, 1,2,3,4-butane
tetrol, sorbitol, sorkitan, sorbitol glycerin condensate,
ribitel, arabitel, xylitol and manhitcel, and mixtures
25 thereof, are more preferred. Further, ethylene glycol,

propylene glycol, neopentyl glycol, glycerin,
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25 branched chain heptenoic acid, straight or branched chain octenoic acid,
strai ght or branched chai n nonenoic acid, 28 FP04-0090-0056-NM strai ght or
branched chain decenoic acid, straight or branched chain undecenoic acid,
strai ght or branched chain dodecenoic acid, straight or braR€RédOORH1HOSG-NM
tridecenoic acid, straight or branched chain tetradecenoic acid, 5 straight
or branched chai n pentadecenoic acid, straight or branched chain
hexadecenoi ¢ acid, straight or branched chain octadecenoic acid, straight or
branched chai n hydroxyoct adecenoi c acid, straight or branched chain
nonadecenoi ¢ tadimg thstlicdieghtansy, braneléylohabhorivesapwiitadOyrlel ttostrai ght
or branched chai n henei cosenoic acid, straight or branched chain docosenoic
aci d, strai grordrl tagy amchad xdhaias titiessseoite a1 amerstpraefhrred. br anched
chai n tetracosenoic acid. Anong these, saturated fatty acids having 8-20
car bon at ons, Uﬁﬁgﬁturate&hﬁampyoééﬁd§ 25 idavhaghgfogmearbencatensoand

m Xt ur es thereof are preferred. [0070] Exanples of a polﬁba5|c acid formng
the ester oilavabe @idasiighdcogsbhaprhgdxch®s g drafory acdvshagang érefel litic
aci d. The di basi ¢ acid having 2-16 carbon atons my be straight or branched
chai n,> and nﬁ;ﬂrﬁ@naa’siaﬁlﬁr-at“é@e Xl © agd Pdnay kmsafataragedi bast¥ acid,

or a nlxture t hereof. [0071] Exanples of a saturated dibasic acid are

et hanedi oi ¢ &iid, prwaveditait bty xtihi gt DMbFiaNehedhereot.
[0068] Examples of a saturated fatty acid are straight

or branched chain hexanoic acid, straight or branched chain
octanoic acid, straight or branched chain nonancic acid,
10 straight or branched chain decanoic acid, straight chain
r branched undecancic acid, straight or branched chain
dodecanoicacid, straight orbranchedchaintridecanoicacid,
straight or branched chain tetradecanoic acid, straight or
branched chain pentadecanoic acid, straight or branched
15 chain hexadecanoic acid, straight or branched c¢hain
octadecanocic acid, straight or branched chain
hydroxyoctadecanoic acid, straight or branched chain
nonadecanoic acid, straight or branched chain eicosanocic
acid, straight or branched chain heneicosanoic acid,
20 straight or branched chain docosancic acid, straight or
branched chain tricosanoic acid, and straight or branched
chain tetracosanoic acid.
[0069] Examples of an unsaturated fatty acid are
straight or branched chain hexenoic acid, straight or
25 branched chain heptenoic acid, straight or branched chain

octenoic acid, straight or branched chain nonencic acid,
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chai n butanedi oic acid, straight or branched chain 25 pentanedi oi c acid,
strai ght chain or hexanedioic acid, straight or branched chain octanedi oic
acid, straight or 29 FP04-0090- OOSG NM br anched chai n nonanedi oi ¢ aci d,
straight or branched chain decanedioic acid, straight or br&R®Hed HaGDSG-NM
undecanedi oic acid, straight or branched chai n dodecanedi oi c acid,

straight or branched chain tridecanedioic acid, straight 5 or branched chain
tetradecanedi oi ¢ acid, straight or branched chain heptadecanedi oi c acid,
and straight or branched chain hexadecanedi oic acid. [0072] Exanples of an
unsat ur at ed dithasightacdd hrenchedaigditirchd¢ecnrlihereiddi gitcraidld etrai ght

or branched 10 chain octenedioic acid, straight or branched chain

nonenedi oi ¢ adiahichsid ghghn wrddremmeheacdidai atdetehediobeangbied cbaini ght or
branched chai n undecenedi oic acid, straight or branched chain dodecenedi oic
aci d, strai giodscersyighevdd cdinnightdere wilkedctipint Faighcenpibr anched
15 chain tetradecenedioic acid, straight or branched chain heptadecenedioic
acid, and strdiight 8trpighthed chaphRchraxaderiohediediredgcicgojc0078l dExanpl es
of the ester oil are the follow ng conponents (Ib) - (7b) . The ester oi
maybe an est &t1tHIthed brwied égléltlmoﬁeﬁﬁa‘éﬁ‘]eapé@fﬁﬂl%’nétééirlﬂébtypffc acid
as shown by the followi ng typical conponents, but is not particularly
limted ther &nqhes clmirhespdgcrprokyadiid af cdholt andEnmsbabfénaci d

(2b) Ester of a polyhydric al cohol and a nonobasic acid _
octadecernoic acid, straight or branched chain

hydroxyoctadecenoic acid, straight or branched chain
nonadecenoic acid, straight or branched chain eicosenocic
10 acid, straight or branched chain heneicosenoic acid,
straight or branched chain docosenoic acid, straight or
branched chain tricosencic acid, and straight or branched
chain tetracosencic acid. Among these, saturated fatty
acids having 8-20 carbon atoms, unsaturated fatty acids
15 having 8-20 carbon atoms andmixtures thereof arepreferred.
[0070] Examples of a polybasic acid forming the ester
0il are dibasic acids having 2-16 carbon atoms, and
trimelliticacid. Thedibasicacidhaving2-16 carbonatoms

may be straight or branched chain, and may be a saturated

20 dibasic acid or unsaturated dibasic acid, or a mixture
thereof.
[0071] Examples of a saturated dibasic acid are

ethanedioic acid, propanedicic acid, straight or branched
chain butanedioic¢ acid, straight or branched chain
25 pentanedioic acid, straight chain or hexanedicic acid,

straight or branched chain octanedioic acid, straight or
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25 (3b) Ester of a nonohydric al cohol and a pol ybasic acid (4b) Ester of a
pol yhydri c al cohol and a pol ybasic acid 30 FP0O4-0090- OOSG- NM (5b) M xed
ester of a m xture of a nonohydric al cohol and pol yhydric al cohol, and a
pol ybasic acid (6b) M xed ester of a polyhydric al cohol and &PExtO@EE-X0SG NM
nonobasi ¢ acid and a polybasic acid 5 (7b) M xed ester of a mxture of a
nmonohydri c al cohol and a polyhydric al cohol, and a m xture of a nonobasic
acid and a polybasic acid [0074] Wen a pol yhydric al cohol is used as the
af oresai d al cohol conponent, the ester is a perfect ester 10 wherein al
t he hydroxyl hyeagisd ehabe neolayiegdoic attdhslt rrighdseebirfanghedmbain
pol ybasic acid is used as the aforesaid carboxylic acid conponent, the
ester may be decapmdigdic asidr sieriaht aribiaeched sdain yrdepsneaiohe
pol ybasic acid are esterified, or a partial ester wherein 15 part of the
carboxyl gro@ssd-endthabhhowr beragcistershia ey, dofggrsediivd cesgeidoi | may
be any of the above. Anobng the above, fromthe viewoint of excel|ent
wor ki ng pr opeiiitisdgght crpbranchedeshainofradaeaBhRjdrie arédhostamdvhbnobasic
acid, is preferred. 20 [0076] The total nunber of carbon atonms in the ester
used a3 an o0i9%y Bgenthed & igar trEuRrARPFFIEAAPLEd, 2Bid/ f BEM2 UIRE vPEWpOI nt
of enhanci ng working properties, the total nunber of carbon atons in the
ester is pref@rEEned ehapr BePtaereapreiedshl 3¢ Hor 2Rer & L iaidhoser
preferably 11 or nore. 25 If the total nunber of carbon atoms in the ester
i branched chain hexadecanedioic acid.
is too | arge,
[0072] Examples of an unsaturated dibasic acid are
straight chain or hexenedioic acid, straight or branched
10 chain octenedioic acid, straight or branched chain
nonenedioic acid, straight or branched chain decenedicic
acid, straight or branched chain undecenedioic acid,
straight or branched chain dodecenedioic acid, straight or
branched chain tridecenedicic acid, straight or branched
15 chain tetradecenedioic acid, straight or branched chain
heptadecenedicic acid, and straight or branched chain
hexadecenedioic acid.
[0073] Examples of the ester o0il are the following
components {1b)-{7b). Theesteroilmaybeanesterobtained
20 by reaction of any alcohol and carboxylic acid as shown by
the following typical compcnents, but is not particularly
limited thereto:
(lb) Ester of a monohydric alcohol and a monobasic acid
(2b) Ester of a polyhydric alcohol and a moncbasic acid

25 (3b) Ester of a monohydric alcohol and a polybasic acid

{4b) Ester of a peclyhydric alccheol and a polybkasic acid
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there is a greater possibility of increasing stains or 31 FP04-0090- OOSG NM
corrosion, so the total nunber of carbon atons is preferably 26 or |ess,
nore preferably 24 or |ess and nost preferably 22 or less. [0077] The
nonohydri ¢ al cohol of conponent (B2) may 5 be one of the cofpddnd930-00SG-NM
enunerated as an alcohol formng the ester in the description of the

af oresaid conponent (Bl) . Fromthe viewpoint of excellent working
properties, the total nunber of carbon atonms in the nonohydric alcohol is
preferably 6 or nore, but nore preferably 8 or nore and nost 10 preferably
10 or nore. |fSthdixedakshanbef afmictibon et engonpsydgdc algehotthend is a
greater possibility of increasing stains or corrosion, so the total nunber
of carbon at dsl Yiwlpgrefadiasdiof 2Grst 4 exsl Yo pret@rably 18 or |ess and
most preferably 16 or less. 15 [0078] The carboxylic acid of conponent (B3)
my be a rmntﬁ\;dsﬂéxa@i gspracpot eyl @ . a e o amisbry il g taeedofnay be
one of the conpounds nentioned as a carboxylic acid formng the ester in

t he descri pt idomagiolasd Gfasrigsargl admploredtiq B1gid Among these, fromthe

vi ewpoi nt of 20 excel |l ent working properties, anonobasic acid is preferred.
Al so, ¥rom t heR)i Bigschesserextet MEnttyies Iithg preperdrés, alepbodogBA nunber
of carbon atons in the carboxylic acid is preferably 6 or nore, but nore
preferably 8 2PokBh&#dahg a0 br éfér aptix or L Inprnql¥as e acdhpnfunber of
carbon atons 25 is too large, there is a greater possibility of increasing
stains or cort &loP2ss A% ot al nunber of carbon atons

[0074] When a polyhydric alcohol 1is used as the
aforesaid alcchol component, the ester is a perfect ester

10 wherein all the hydroxyl groups in the polyhydric alcohol
are esterified. When a polybasic acid is used as the
aforesaid carboxylic acid component, the ester may be a
perfect ester wherein all the carboxyl groups in the
polybasic acid are esterified, or a partial ester wherein

15 part of the carboxyl groups remainwithout beingesterified.
[0075] The ester c¢il may be any of the above. Among
the above, fromtheviewpoint ofexcellentworkingproperties,
{1b), the ester of a monohydric alcoheol and monobasic acid,
is preferred.

20 [0076] The total number of carbon atoms in the ester
used as an oily agent is not particularly limited, but from
the viewpoint of enhancing working properties, the total
number of carbon atoms in the ester is preferably 7 or more,
more preferably 9 or more, and mest preferably 11 or more.

25 If the total number of carbon atoms in the ester is too large,

there is a greater possibility of increasing stains or
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32 FP04-0090-00SG NMis preferably 20 or less, nore preferably 18 or |ess
and nost preferably 16 or less. [0079] The oily agent used in the

| ubricating oil for alum numworking of the present invention nmay be only
one, 5 or a mxture of two or nore, selected from anong t heF78Ar00$ 06i00FG-NM
agents nmentioned above, but fromthe viewpoint of enhancing worKking
properties, (1) an ester having a total of 7-26 carbon atons obtained from
a nonohydric acid and nonobasic acid, (2) a nonohydric al cohol having 6-20
carbon 10 atons, (3) a nonobasic acid having 6-20 carbon atons, and

m xt ur es t herwafrosdon,pseftaerzela] 0080k rThe cambomt a pdrpillsyragbatrab sy
preferably 0. 01-10 by mass based on the total weight of |ubricating oi

for al um numanorkl ews ofmatte pyedsarb livnd éne¥ dressFaom moviawpef arakbyof
wor ki ng properties, the anount of oily agent is preferably 0.01 % by nass
or nore, noré&Zprafdressl.y 0.05 % by mass or nore and still nore preferably
0. 07 % by mass or nore. On the other hand, if the anount is too |arge,
there is a grl@®’er] possitbel mppoblrdiracr aasPhglseai agupenedir 6B dnmago t he
amount_ 20 of oily agent is preferably 10 % by nmass or |ess, nore preferably
7 % by® nass &€ [08es 0dnihst FPIPABRESprREBEEBEGD 8BS sBya heeBo br fpEBENI[ 00811
The lubricating oil for alum numworking of the present invention can
further cont &he eter k) ithergeser havi o o T eakeherat fEoprsassit (Bt -

1-60m®2/s at 40'C. By using this al kyl benzene and the aforesaid oiIY agent
in conj uncti giromdzhe viewpoInt of excellentworkingproperties, thetota

number of carbon atoms in the monohydric alcohol 1is
preferably ¢ or more, but more preferably 8 or more and most

10 preferably 10 or more. If the total number of carbon atoms
is too large, there is a greater possibility of increasing
stains or corrosion, so the total number of carbon atoms
is preferably 20 or less, more preferably 18 or less and
most preferably 16 or less.

15 [0078] The carboxylic acid of component (B3) may be
a monobasic acid or a polybasic acid. This carboxylic acid
may be one of the compounds mentioned as a carboxylic acid
forming the ester in the description of the aforesaid
component (Bl}. Among these, from the wviewpcint of

20 excellent workingproperties, amoncbasicacidispreferred.
Also, from the viewpecint of excellent working properties,
the total number of carbon atoms in the carboxylic acid is
preferably 6 or more, but more preferably 8 or more and most
preferably 10 or more. If the total number of carbon atoms

25 is too large, there is a greater possibility of increasing

stains or corrosion, so the total number of carbon atoms
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FPO4- 0090- OOSG- NM t he addition effect of the oily agent can be further
enhanced. [ 00821 If the kinematic viscosity at 401C of the alkyl benzene is

| ess than 1mmR/s, it may not be possible to obtain an addition effect. On
the other hand, if the 5 kinematic viscosity exceeds 6 OWR/BPO#RE0OI0O-00SG-NM
remai ning on the workpi ece surface after working may increase. From this

vi ewpoi nt, the kinematic viscosity at 400C of the al kyl benzene is

preferably 4 OYWR/ 3 or less, and nore preferably 2 OWR/S. 10 [00831 The

al kyl group combined with the benzene ring of the al kyl benzene may be

strai ght or brsapckédrebdiyn20The lagsbencot panebenabipnisiorthesal &ydl group

is not particularly Ilimted, but an alkyl group having 1-40 carbon atons is
preferred. 1500084k fExalplves oforadeslskyl group having 1-40 carbon atons
are nmethyl, ethyl, straight or branched chain propyl, straight or branched

chai n butyl, [$07&1ght or Tbeantchedashdi nsegenmyihe dupgiighat iovg bidnEhed chain
hexyl, straight or branched chain heptyl, straight or branched chain octyl
group, 20 stedughinuoy workhohdedf ¢hal prasapk, inveat ghn wry beanshgdorhai n
decyl, straight or branched chain undecyl, straight or branched chain
dodecyd , str airghmigtuncapEie ehalarar sgéegited SremiagindEhbregeheds chai n
tetradecyl straight or branched chain pentadecyl, straight or branched
chain hexade@yﬂy ﬂﬁeﬂﬁﬁnmﬁﬂtkﬂnQﬁeﬁhﬁE@:chﬁtnfﬁ@@té@ét}ﬂeWQQ%n©h©for

branched chain octadecyl, straight or branched chain nonadecyl, 34
FP0O4- 0090- OOBGIhRKCcing worklng properties, {l) an ester having a a total

of 7-26 carbon atoms obtained from a monohydric acid and
monobasic acid, (2) amonohydric alcohol having 6-20 carbon
10 atoms, {3) a monobasic acid having 6-20 carbon atoms, and
mixtures thereof, are preferred.
[0080] The amount of oily agent is preferably 0.01-10 %
by mass based on the total weight of lubricating oil for
aluminumworkingof the present invention. Fromaviewpoint
15 of workingproperties, the amount of oilyagent ispreferably
0.01 % by mass or more, more preferably 0.05 % by mass or
more and still more preferably 0.07 % by mass or more. On
the other hand, if the amount is too large, there is a greater
possibilityof increasing stains or corrosion, so the amount

Q

20 of oily agent is preferably 10 % by mass or less, more
preferably 7 % by mass or less and still more preferably
5 % by mass or less.
[0081] The lubricating oil for aluminumworking of the
present invention can furthercontainanalkylbenzene having

25 a kinematic viscosity of 1-60mm®/s at 40°C. By using this

alkylbenzene and the aforesaid oily agent in conjunction,
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straight or branched chain icosyl group, straight or branched chain

heni cosyl, straight or branched chain docosyl, straight or branched chain
tricosyl, straight or branched chain tetracosyl, straight or branched chain
pentacosyl, 5 straight or branched chai n hexacosyl, straight or branched

chai n heptacosyl, straight or branched chain octacosyl, strH&PgAtO§P0-00SG-NM
branched chai n nonacosyl, straight or branched chain triacontyl, straight
or branched chain hentriacontyl, straight or branched chain dotriacontryl,

straight or 10 branched chain tritriacontyl, straight or branched chain
tetratriacontyl, straight or branched chain pentatriacontyl, straight or
branched chaitheredditicceohf §¢t ofdityanp hy agertireaiched vatdier %@pquiacont yl,
straight or branched chain octatriacontyl, straight or branched chain 15
nonat ri acont \I008gdd st r alghtther kﬁ%ﬁ%ﬁéﬁccﬁéﬁﬁoﬁétﬂhdﬁht?P [008BRe The
nunber of substitutions by alkyl %roups in the al kyl benzene is usually 1-4,
but fron1thea@#é%@@mﬁﬁn@flssﬂ§§§l|b@naﬁﬂmaﬁﬁtIh%lm@Yynoﬁﬁb%JR®$%éh%@ne
havi ng one or two al kyl groups, i.e., a nono-al kyl benzene,

di - al kyl benz &fe OBt ad nnARy aﬁiélm@peémffe&te n%%ttlb? e@*étﬁ%dhancrhelﬁl kYEbenzene
may not only be an al kyl benzene havin Ie structure, but also a

m xture of alRyeEHétienEdsRaviRy eHF?Fg?eﬁ@ SucitheeSil[ DOBBINTAE #BI ecul ar
wei ght of the alkyl benzene is not 25 artlcularly limted, but fromthe

vi ewpoi nt of HWife WRIKPLRER SEFfece, a.ftteurswalréfl@eaﬁlﬁy 1B6T6R5Ri-gheFTOB/nd nor e

preferably 35 FP04-0090- OOSG- NM 130 or gh I f . the nDIecuIar melght IS
t oo |arge, t k&is viewpoint, the kinemati viscosity at 40°C of th

alkylbenzene is preferably 40mm’/s or less, and more
preferably 20mm°/s.

10 [0083] The alkyl group combined with the benzene ring
of the alkylbenzene may be straight or branched chain. The
number of carbon atoms in the alkyl group isnot particularly
limited, but an alkyl group having 1-40 carbon atoms is
preferred.

15 [0084] Examples of an alkyl group having 1-40 carbon
atoms are methyl, ethyl, straight or branched chain propyl,
straight orbranched chainbutyl, straight or branched chain
pentyl, straight or branched chain hexyl, straight or
branchedchainheptyl, straight orbranchedchainoctyl group,

20 straight or branched chainnonyl, straight or branched chain
decyl, straight or branched chain undecyl, straight or
branchedchaindodecyl, straight or branchedchaintridecyl,
straight or branched chain tetradecyl, straight or branched
chain pentadecyl, straight or branched chain hexadecyl,

25 straight or branched chain heptadecyl, straight or branched

chain octadecyl, straight or branched chain nonadecyl,
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is a greater possibility that oils remaining on the workpi ece surface after
working will increase, so the nolecular weight is preferably 340 or |ess,
and nore preferably 320 or less. 5 [0087] The nmethod of nanufacturing the
aforesai d al kyl benzene may be any desired nethod known in tHAB04FDO&0NE00ISS-NM
not particularly limted, but it may for exanple be manufactured by an
al kyl ation synthesis using the followng starting materials. 10 [0088]
Exanpl es of an aromatic conpound used as a starting naterial are benzene,
tol uene, xylene, ethylbenzene, nethylethyl benzene, diethyl benzene and
m xt ures therseokighterbkyhaheéaghadgentcamyl dheowr ] eternigmmo-lot&fichedsuch as
et hyl ene, propyl ene, butene and 15 isobutene, but pref erably a straight or
branched chaichadnefhenidtayyhg 6t4@icdrtbonratorendtddi nediby ¢otysel) zati on
of propylene; a straight or branched chain olefin having 6-40 carbon atons
obt ai ned by pyraligditsoofbmaxchdmaaiol ltricpetylol sumefigact borhraotlyedhyl ene
or pol ypropyl ene; a 20 straight or branched chain olefin having 9-40 carbon
atons obt ai wbd iy tetparcatiyhg stpaighti orflhommpeedotlzaim fractaomsyl such as
light oil or kerosene, and ol efination using a catalyst; and mxtures
t heredi. [008%aligbtabkyratnarecdahakpdiexsensybr sdidaildtt on manclzédbe a
catalyst known in the art, such as a Friedel Crafts catalyst or an acid
cat al yst. Exatmglies heptachsiyddelst@eafghs: 36 ERGAQEID-OCEEG NMicatasyst are
al umi num chl oride and zinc chloride. Exanples of an acid catalyst are
sul furic aci étrpigbpher by aasihgd chain nonacosyl, straight or branched
chaintriacontyl, straight orbranchedchainhentriacontyl,
straight or branched chain dotriacontryl, straight or
10 ! branched chain tritriacontyl, straight or branched chain
tetratriacontyl, straight or branched chain
pentatriacontyl, straight or branched chain hexatriacontyl,
straight or branched chain heptatriacontyl, straight or
branched chain cctatriacontyl, straight or branched chain
15 nonatriacontyl, and straight or branched chain tetracontyl.
[0085] The number of substitutions by alkyl groups in
the alkylbenzene is usually 1-4, but from the viewpoint of
stability and availability, an alkylbenzene having cne or
two alkyl groups, i.e., a mono—alkylbenzene,
20 di-alkylbenzene or a mixture thereof, are most preferred.
The alkylbenzene may not only be an alkylbenzene having a
single structure, but alsoamixture of alkylbenzenes having
different structures.
(0086} The molecular weight of the alkylbenzene is not
25 particularly limited, but from the viewpoint of the addition

effect, it is preferably 100 or higher, and more preferably
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tungstosilicic acid, hydrofluoric acid and activated clay. [0090] To
prepare an ai kyl benzene having a kinematic 5 viscosity of 1-60mR/s at 40C,
it is convenient in practice to separate for exanple a m xture of an
al kyl benzene obtained by the aforesaid nethod and a conmer cFab4aokplobenzeem
by distillation or chromatography to obtain the al kyl benzene fraction
having a kinematic viscosity of 1-60mm2/s. 10 [0091] The al kyl benzene anount
can be 0. 1-50 % by mass of the total amount of lubricating oil for
al um num worki ng of the present invention. Fromthe viewpoint of the
addi tion ef fléct orthigheanoudtf tlse prodfesrald iy weithd by tmesdaegenotierenor e
preferably 0.5 % by mass or nore, and still nore 15 preferably 1 % by nass
or nore. On tilsea gthetehaod s it ltite tabontl sirenao ingbn theever ksiacgr eat er
possibility that oil remaining on the surface of the workpiece after
wor ki ng wi | | sunfeweasetersworhiisgamunincsepsef ercabhy mbQ ety nmessgbr | ess,
nore preferably 40% by mass or less, and still nore preferably 20 30 % by
mass or | ess.iyq P00R¢rFhey|iAt becat¢ sy, aidd froreap et auab Wprddthgrofeshe
present invention may further contain a straight chain olefin having 6-40
car borb at ons.[OW8& t hi s Fhkrincthod) oifl mappiadtisr ngt thieght fehasalidl ef i n,
lubricity is even better. 25 As a straight chain olefin having | ess than 6
car bon at ons alikyd banizenef haghbgpenytdesired nedthalknabhein Itheopdérand have 37
FP04- 0090- - OOSG-NM a fl ash point of suitable magnitude, the nunber of carbon
atons is prefigr aglty Boridiilgrely horktedefevbbiy T@vorfan ghramplandesti| |
nore preferably 12 or higher. On the other hand,

manufacturedby an alkylation synthesis using the following

starting materials.

10 [0088] Examples of an aromatic compound used as a
starting material are benzene, toluene, Xxylene,
ethylbenzene, methylethylbenzene, diethylbenzene and
mixtures thereof. The alkylating agent may be a lower
mono-olefin, such as ethylene, propylene, butene and

15 isobutene, but preferablyvastraightorbranchedchainolefin
having 6-40 carbon atoms obtained by polymerization of
propylene; a straight or branched chain olefin having 6-40
carbon atoms obtained by pyrolysis of wax, heavy o0il,
petroleum fraction, polyethylene or polypropylene; a

20 straight or branched chain clefin having 9-40 carbon atoms
obtained by separating n-paraffin from petroleum fractions
such as light ©il cor kerosene, and olefination using a
catalyst; and mixtures thereof.

[0089] The alkylationcatalyst used foralkylationmay

25 be a catalyst known in the art, such as a Friedel Crafts

catalyst or an acid catalyst. Examples of a Friedel Crafts
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if the nunber of carbon atons exceeds 40, the ol efin becones 5 solid-Ilike
making it difficult to use, and as m xing and dissolution in other
conponents (mneral oils and additives) becones difficult, it is
unsui table. Moreover, a straight chain olefin having nore tFHEA440088-00SG-NM
atons is not common, and is difficult to procure. In view of these facts, a
10 straight chain olefin having 30 or | ess carbon atons is preferred.
[ 0093] This straight chain olefin may have one, two or nore double bonds in
the nmol ecul e, but an olefin having one double bond is preferred. The
posi tion of thd¢adyshlardblboaduns:inigir jpde thddiard ghlonited, Examplom t he
viewpoi nt of excelling in lubricity, straight chain olefin having a double
bond at the eddan aeid wadadlyefi area suyrfefrera ed:id,[ @8 pideistaaight chain
olefin may be 1-octene, 1-decene, 1-docesene, 1-tetradecene, 1-hexadecene,
20 1- oct adecénagstobiildodenesidr hydrnoftlmay iof atwd @rd aotevehedeoiay. Al so,
strai ght chains ol efin obtained by various nmanufacturing techniques can be
used, such ad0PB&0]lexanpl &o pheprardydrerd kullibgorrsmeobaaiingda byl pehyheei zi ng
ethylene by the usual nethods, The straight chain olefin may be any 25 of
t hese Tonpoundscoséd Yad Die 60mm’ 4s @it OF 6, oft i acwrvamirent tharrottics
FP04- 0090- OOSG- NM [0095] If the lubricating oil for alum numworking of the
present i nvercisgpaioritaf as exagplg yht xthaer odrbilky laebagnetdiet okygen-
cont ai ni ng conpounds of the aforesaid conponents (Al)-(A8), conponent (A3),
conponent (AdY, thenpbaeasaiAsyethod and a commercial alkylbenzene by
distillation or chromatography to obtain the alkylbenzene
fraction having a kinematic viscosity of 1-60mm”/s.
10 [0091] The alkylbenzene amount canbe 0.1-50 % by mass
of the total amount of lubricating oil for aluminum working
of thepresent invention. Fromtheviewpointoftheaddition
effect, this amount is preferably 0.1 % by mass or more,
more preferably 0.5 % by mass or more, and still more
15 preferably 1 % by mass or more. On the other hand, 1if the
amount is too high, there is a greater possibility that oil
remaining on the surface of the workpiece after workingwill
increase, so this amount is preferably 50 % by mass or less,
morepreferably40%bymassor less, andstillmorepreferably
20 30 & by mass or less.
[0082] The lubricating 0il for aluminum working of the
present inventionmay furthercontainastraightchainolefin
having 6-40 carbon atoms. When this lubricating oil
contains a straight chain olefin, lubricity is even better.

25 As a straight chain olefin having less than 6 carbon atoms

has a low flash point, it is not suitable. In order to have

37



5 or conponent (A8) are preferably used in conjunction, and conponent (A3)

or conponent (A5) are nore preferably used in conjunction. If the
oxygen-cont ai ni ng conmpound and straight chain olefin are used together,

| ubricity further inproves due to their synergistic effect,workin

properties 10 are excellent, and oil removal qualities in thEPBRIOPEROVAISG-NM
step also inprove. [0096] The ampunt of straight chain olefin is arbitrary,
but fromthe viewpoint of enhancing the lubricity of the |ubricating oi

for alum num working of the present invention, 15 this amount is preferably

1 % by mass or nore, nore preferably 3 %by mass or nore and still nore
preferably 524b7shaRe1Nr0 hvd tof teh&agstdludemoihe BRPabrPEaE3FgoBi | . On
the other hand, fromthe vi ewpoint of obtaining an addition-anmunt related
effect, this 2&PBntS PECheERRtUBIGF BOIVWE by "WaSP TR L XrP b d 0 AR EIBREf er abl y

25 % by mass or less_and still nore referably 20 % by mass or_|less of the

t ot al annunta@@-SFh%?WE&FiHﬁeéﬁF?bﬂddg§PrlﬁlﬂﬁérkubQPG%F1ﬁ§h8F1h$%@raluninum
wor ki ng of the present invention, in order to further enhance the 25

excel | ent ef fidcthe FUBPgTHRE CaTHOR 259RF FtGeeIUBPY ddts RSP PoEy™aFso be

bl ended as re queq” Thi s _synthetic¢c oil 39 FP04-0090- G NM shoul d normal |y
have & ki ne darilddssrafiag ot 91 EEEMNR ISt CaH8e pa?f i cdif drH¥18952BdOMMR/ s

at 400C. The syntheti.c ojl naé be an ol efjn other than the aforesajd
straight chaiSSEHEGLANE gtch CHRRRAREE SIBITF SLEh 88 teresor s
polypropylen%')ec,O or é??ff g{{de of this olggig‘ be used.

mes , 1t is unsuit oreover, a straight
chain olefin having more than 40 carbon atoms is not common,

and is difficult to procure. In view of these facts, a

10 straight chain olefin having 30 or less carbon atoms is
preferred.
[0093] This straight chain olefin may have one, two

or more double bonds in the molecule, but an clefin having
one double bond is preferred. The position of the double
15 bond is not particularly limited, but from the viewpoint
of excelling in lubricity, straight chain olefin having a

double bond at the end, i.e., n-o olefin, is preferred.

[0094] The straight chain olefin may be l-octene,
l-decene, l-docesene, l-tetradecene, l-hexadecene,
20 l-octadecenecor l1-icosene, cramixtureof twoormore thereof.

Also, straight chains olefin obtained by wvarious
manufacturing technigues can be used, such as for example
the ethylene oligomer obtained by polymerizing ethylene by
the usual methods. The straight chain olefin may be any
25 of these compounds used alone, or a mixture of two or more

thereof.
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It is particularly preferred that this olefin is a |low nolecular weight
pol ypropyl ene, a-olefin oligonmer, or a mxture thereof. If the lubricating
oil for alum num working of the present invention contains these synthetic
10 oils, there is not much unpl easant odor during use so theFPABrkROAG-00SG-NM
envi ronment i nproves, and degreasing qualities of the surface of the

wor kpi ece after working also inprove, The anmount of this synthetic oil is
normally 20 % by nmass or |less, but preferably 15 % by nass or |ess, based
on the is total amount of lubricating oil for alum numworking of the
present invertliog3] [ 00981f|he AabirilsEitdard aglofer fadrumainym wamkiwooke ig of
the present invention, in order to further enhance its outstanding effects,
one, two or EEELARANTE VREeRUEN a6Nn4A 126 Xt r ah#hhrhgsdnod efddit dnend an
antioxidant, a rust preventive, a corrosion inhibitor and a defoam ng
agent, rmay B&efQFTIRIr- CUHa e asnpeyuiest tNoedor chrdft @rP o eRRS
extrenme-pressure additive are hosphor us conpounds such as tricresyl
phosphat e and?l12S (&8ganeaBpPanen %ﬁbomw d§4diraFR1}lP§Il€ﬁiiob%@gphori c
acid zinc. Exanples of an antioxidant are phenolic 40 FP0O4-0090- OOSG NM
conpothds su®¥ SSMPOBEH- tRF} -aff Wrafeadylol useBPL), cory BRaEienan?hes such
as phenyl - a- napht hyl am ne and organonetal lic conpounds such as di al kyl

di t hi ophosph&PF@ONEEtd (AP hcor BRI bf (A )r 63 PPEGRTEiRTaPLYSaFed of
fatty 5 acids such as oleic acid, sulfonates such, as

di nonyl napht H& eHESIHTONRE, phft itAe SFRFNoFORbRYRYAF| compound and

straight chain olefin are used together, lubricity further
improves due totheirsynergisticeffect, workingproperties
10 are excellent, and 0il removal qualities in the 0il removal
step also improve.
[0096] The amount of straight chaineolefinisarbitrary,
but from the viewpoint of enhancing the lubricity of the
lubricatingoil foraluminumworkingof thepresent invention,
i5 this amount ispreferablyl % bymass ormore, more preferably
3 % by mass or more and still more preferably 5 % by mass
ormore of the total amount of lubricatingoil. On the other
hand, from the viewpoint of obtaining an addition-amount
related effect, this amount is preferably 30 % by mass or
20 less, more preferably 25 % by mass or less and still more
preferably 20 % by mass or less of the total amount of
lubricating oil.
[0097] In the lubricating oil for aluminum working of
the present invention, in order to further enhance the
25 excellent effect, a synthetic oil (synthetic lubricating

0il) may also be blended as required. This synthetic oil
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al cohol s such as sorbitan nono-ol eate, amnes and their derivatives, and
phosphate esters and their derivatives. An exanple of a corrosion inhibitor
is benzotriazole or the 10 |ike. An exanple of a defoam ng agent are
silicone conpounds. [0100] The total anmount of the aforesai BPaddlDRve 0i0SG-NM
normal ly 15 % by mass or |ess, but preferably 10 % by nmass or |ess, based
on the total weight of lubricating oil for 15 al um num worki ng of the
present invention. [0101] The viscosity of the lubricating oil for

al um numwor ki ngof thepresent invention is not particularly [|im ted but it

i s preferredshoatl dt herkahbydta e @i ktosneyicati AGGisy D005 5CHARNS /5
Specifically, the kinematic 20 viscosi ity of the lubricating oil at 40C is
preferably ~&nd @amtisuderBiygReb - 30omé/ prated@bfy IThenmithetihighkr, still
nore preferably 1.3mm®/s or higher and nost preferably 1.4mm®2/s or higher.
By setting thevkiresntptefiscothey ofiant beelafrieatridgsordiglt behabh | ower
than the aforesaid lower 25 Iimt, good working properties canbe obtai ned.
On the ot her olleddad, tshey ki nenbirpochiedeosligfiinofsudle Babmodattiuigera |loat 40C 41
FP04- 0090-O0OSG- NM is preferably 5.O0m2/s or |ower, nore preferably 3. OmR/s
or | over, stipoly@sopygeaterapl e gvidyisicop ] bines ‘kRf pIRY beeteedbl y

2. 7R/ s or lower. By setting the kinematic viscosity of the |ubricating
oil to be notIthllénéTaﬁW]{BrfgLXS rifofested thper thifi pledaporiszat i brwof the
oil at room tenperature can be prevented while good oil renoval qualities
in the oil r&wdesllarepedghtbpodhipaioned.ene, a-olefin oligomer, or a

mixture therecof. If the lubricating oil for aluminum
working of the present invention contains these synthetic
10 0ils, there is not much unpleasant odor during use so the
working environment improves, and degreasing qualities of
the surface of the workpiece after working alsoc improve.
The amount of this synthetic 0il is normally 20 % by mass
or less, but preferably 15 % by mass or less, based on the
15 total amount of lubricating oil for aluminum working of the
present invention.
[0098] In the lubricating oil for aluminum working of
the present invention, in order to further enhance its
outstanding effects, one, two or more additives such as an
20 extreme-pressure additive, an antioxidant, a rust
preventive, a corrosion inhibitor and a defoaming agent,
may be further contained as required.
[0099] Examples of an extreme-pressure additive are
phosphorus compounds such as tricresyl phosphate and
25 organometallic compounds such as dialkyldithiophosphoric

acid =zinc. Examples of an antioxidant are phenolic

40



[0102] The lubricating oil of the present invention nay be used as an oi
for working of alumnum and it is 10 particularly suitable as an oil for
wor ki ng of an alum numfin. The aluminumfin is often made of pure al um num
but an alum num alloy can al so be used. Mreover, the | ubrFeatag20+osor-nM
al um num wor ki ng of the present invention can be used for a precoat nenber
wherein the surface of the 15 aluminumfin is given a hydrophilic film
treatment, and for a nenber which has not received such treatnent. In
general, in the case of a precoat nenber, it is highly possible that
wor ki ng can bermpeuhcisneduabi ngs arZ o tdTopgpr L shugy bnpycaesalnefbBP©) J, but
when working a material which has not 20 received precoat treatnent, the

| ubri cati ng eirlomeft itthe ampnesentsvichve®s ophmreflercatiigpleidny bamsne heaadior esai d
oxygen-cont ai ni ng conpound. [0103] In this context, "filn neans a

fil nconpri si wggaaocseteddiloncerpivndatsyHdes dyet kybrdveich oephdwedlad uihd num fin
25 and a hydrophilic filmformed on this underlayer. The corrosion-resistant
under | ayer magillezamci ndirgaw le 2L FPoYs D@9 VRISE- Mvedederl ayef battan organic
under| ayer. Exanples of an inorganic underlayer are a chronmate underl ayer,
boehniie undedigyersush|i e Qgﬂéﬁl aya¢idr condifmmdtors t BEchof . as Exanpl es
of an organi c underlayer which are often used are 5 vinyl resins such as

pol yvi nyl chidémicgelyiamit had engt ®1l Honyee hplahd adreis oty eridpyl ¥nedrberyl i c
resins, epoxy resins, urethane resins, styrene resins, phenol resins,
fluorine resigdsohsillsi syghr s soroditan ylonsmHf e rasines and their

derivatives, and phosphate esters and their derivatives,.

An example of a corrosion inhibitor is benzotriazole or the

10 like. BAn example of a defcaming agent are silicone
compounds.
[0100] The total amount of the aforesaid additive is

normally 15 % by mass or less, but preferably 10 % by mass
or less, based on the total weight of lubricating oil for
15 aluminum working of the present invention.
[0101] The wviscosity of the lubricating oil for
aluminumworkingofthepresent inventionisnotparticularly
limited, but it is preferred that the kinematic viscosity
at 40°C is 1.0-5.0mm®/s. Specifically, the kinematic
20 viscosity of the lubricating oil at 40°C. is preferably
1.0mm’/s or higher, morepreferablyl.2mm?/s or higher, still
nore preferably 1.3mm°/s or higher and most preferably
1.4mm’/s or higher. By setting the kinematic viscosity of
the lubricating oil to be not lower than the aforesaid lower
25 limit, goodworkingpropertiescanbeobtained. Ontheother

hand, the kinematic viscosity of the lubricatingoil at 40°C
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pol ycar bonat e resins, polyam de resins, alkyde resins, 10 pol yester resins,
urea nel am ne resin, polyacetal resin and fiber resins. [0104] The
hydrophilic filmmay for exanple be the follow ng conponents (C)-(C5):
(A) a mxture of a | ow nol ecul ar wei ght organi c conpound 1BEPA4vPA§0a00SG-NM
carbonyl group and an alkali silicate as its main ingredients, (C2) special
wat er gl ass having a product obtained by adding a water-soluble organic
pol ymer conpound to the aforesaid conmponent (Cl) as its nmain conponent, 20
(C3) a silicate such as sodium ési |icate, potassiumsilicate and vat er
gl ass, siliciic peedersblivca- geh /v cat dwiviea ,sobre peafezalmidr sphmmi £5 nodi fi ed
organi ¢ polynmer obtained b reacting a crossli ngi ng agent conprising a | ow
mol ecul ar  weirghewer gasii £l mn@eﬁgﬁaﬂ@gyﬁeéMoh@lozgg@wrvxﬁnﬁ BosR5
hydr ophi | i ¢ organi ¢ pol yner, 2(C5) a _hydrophilic polyvinyl alcohol-nodified
organi ¢ 43 FRI£IGEGLEORG MM Pl pierl colsral nBY I9E itdax i e akpotyat byl
al cohol hydrophilic organic polynmer with a water-soluble organic polyner
and a crossMisikiosd tagenttheg AdBicHRie g gdFlntm e madahlvbenorked Byef or
exanmpl e 5 overhang working, draw ng, punching, curling and ironing wherein
a cyl indri caRiggledsaddommpes tluel i nseapebhzableni of hgmeldp.af 0LOB
[ EXAMPLES] The present invention will now be described in further.
temperaturecanbepreventedwhilegoodoil removal qualities
in the o0il removal step can be obtained.
[0102] The lubricating oil of the present invention
may be used as an oil for working of aluminum, and it is
10 particularly suitable as an o0il for working of an aluminum
fin. The aluminum fin is often made of pure aluminum, but
an aluminum alloy can also be used. Moreover, the
lubricatingoil foraluminumworkingof thepresent invention
can be used for a precoat member wherein the surface of the
15 aluminum fin is given a hydrophilic £ilm treatment, and for
a member which has not received such treatment. In general,
in the case of a precoat member, it is highly possible that
working can be performed using an oil comprising only a
mineral oil, but when working a material which has not
20 received precoat treatment, the lubricating oil of the
present invention preferably contains the aforesaid
oxygen—-containing compound.
[0103] In this context, "film" means a filmcomprising
a corrosion-resistant underlayer formed on the aluminum fin

25 and a hydrophilic film formed on this underlayer. The

corrosion-resistant underlayer may be an inorganic
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10 detail referring to suitable exanples, but it should be understood that
the present inventionis not limted to these exanples. [0107] <Exanples
1-12, Conparative Exanples 1-4> |In Exanples 1-12 and Conparative Exanples
1-4, 15 lubricating oils for alum numworking were preparedFa8in§O0Bhe 00SG-NM
conponents shown bel ow. The ampunt of each conponent in the lubricating oil
for al um num worki ng of each Exanple or Conparative Exanple, is shown in
Table 1, respectively. (Mmneral oil) 20 Mneral oil 1. Aronmatics content
0.5 % by vol une, naphthenics content 45 % by vol une, paraffinics content
54.5 % by volumderlaysirtief boi l¢rgppot ntnggrCavend pobEnampsee, i nematic
viscosity (400 2.18mm2/s Mneral oil 2: Aromatics content 0.3 % by vol une,
napht heni cs 12®rgemientingsriaysebyavel anehrpagbe fupdesl gvat enpoganis oy
volume, initial boiling point 158C, end point 179C, kinematic 44

FP04- 0090- O0SGdewl@iysgos by 1cadeOinde8iayers aF neemlpinatigns Arloemep€s cont ent
2 % by volunme, naphthenics content 58 % by volune, paraf f inics content 40
% by vol une, Examptliesl oboint iodg apdicntindgaleyesndhpeh mro@dden ksgednmarec 5
viscosity (400C) 2.63=2/S Mneral oil 4: Isoparaf fin 100 % by vol une,
initiat boil VigYlpdigrims1swSh epd poilivingd’ chlomdamviinwd stestaye( 4010
2.45M\2/S M neral oil 5: Aromatics content 14 % by vol ume, naphthenics 10
content 2 8 RPByarbivdsEe patdf BOlYREQPYbMR@ent 258Yd By KAsiidHe, €POXY

resins, urethane resins, styrene resins, phenol resins,
fluorine resins, silicon resins, diallyl phthalate resin,
polycarbonate resins, polyamide resins, alkyde resins,
10 polyester resins, ureamelamine resin, polyacetal resin and
fiber resins.
fo1o4] The hydrophilic film may for example be the
following compecnents (Cl)-(C5):
(Cl) a mixture of a low molecular weight organic compound
15 having a carbonyl group and an alkali silicate as its main
ingredients,
{C2) special water glass having a product obtained by adding
a water-soluble organic polymer compound to the aforesaid
component (Cl) as its main component,
20 {C3) asilicate such as scdium silicate, potassium silicate
and water glass, silicic acid, silica gel or alumina sol,
(C4) a hydrophilic-modified organic polymer obtained by
reacting a crosslinking agent comprising a low molecular
weight organic compound having a carbonyl group with a
25 hydrophilic organic polymer,

{C5) a hydrophilic polyvinyl alcohol-modified organic
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initial boiling point 211'C, end point 2580C, kinematic viscosity (40" Q)
2.11mm 2/S M neral oil 6: Aromatics content 0. 3 % by vol une, naphthenics
content 6 % by volune, paraf f inics content 93.7 % by volunme, 15 initial
boiling point 251'C, end point 288" C, kinematic viscosity (EBO&r023P4NNBGSNM
Mneral oil 7: Aromatics content 0. 8 %y vol une, naphthenics content 93 %
by volune, paraf f inics content 6.2 % by volune, initial boiling point
241' C, end point 2770C, kinematic 20 viscosity (40'C) 2.68mm 2/ s
(Oxygen-cont ai ni ng conpound) 1: Mxture of glycerin dioleate and triol eate
in a mass ratiod yrefr chlia heddby geeict 1aci dpesverngt adolopetliyyénepiyl yéol
(average 25 nol ecul ar wei ght 200) 3: Mbono- but}l‘/ et her of pol ypropyl ene

gl ycol (aver 3¢5 CFPO4YDEI0WOOSG: NNV hoF egal ubl aepgaen200pobymex| andi ¢ aci d
ester of polyethylene glycol (average nolecular weight 200) 5: M xture of
tripropyl eneagIGyf@(?ISl(l isgulegie™iei ght 192) 5 and tetrapropyl ene gl ycol

(nol ecul ar weight 250) in a nass ratio of 3:1 6: Mno-ol eyl ether of

t et raet hyl end 0gi%dol (mFB@u@h‘#mleﬁ%n 1%RT) be wordlesbhly Eeherxapple

tetraet hyl ene glycol (nolecular weight 10 194) 8: Distearic acid ester of
pol yetthyl ene 9FI8y e &’Qékaﬁg, drawing, punching, curling and ironing

wherein a cylindrical wall around a tube insertion hole is
drawn up.
[0106] [EXAMPLES]

The present inventionwill nowbe described in further

10 detail referring to suitable examples, but it should be
understood that the present inventionisnot limited to these
examples.

[0107] <Examples 1-12, Comparative Examples 1-4>
In Examples 1-12 and Comparative Examples 1-4,

15 lubricating oils for aluminum working were prepared using
the components shown below. The amount of each component
in the lubricating cil for aluminum working of each Example
or Comparative Example, is shown in Table 1, respectively.
(Mineral oil)

20 Mineraloill: Aromatics content 0.5 % by volume, naphthenics
content 45 % by volume, paraffinics content 54.5 % by volume,
initial boiling point 231°C, end point 268°C, kinematic
viscosity (40°C) 2.18mm%/s
Mineral oil 2: Aromatics content 0.3 2 by volume, naphthenics

25 content 65.7 $ by volume, paraffinics content 34 % by volune,

initial boiling point 158°C, end point 179°C, kinematic
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nol ecul ar wei ght 300) 9: Propyl ene oxide adduct of glycerin (average
nol ecul ar wei ght 250) 46 FP04-0090- O0OSG- NM [0108] Table 1 o E X 1o QW CL
mMEXo oUW Q@ NEo oOLu aEXO oWQO

FP04-~-0090-00SG-NM

viscosity (40°C) 1.85mm°/s

Mineral cil 3: Aromatics content 2 & by volume, naphthenics

content 58 & by volume, paraffinics content 40 & by volume,

initial boiling point 244°C, end point 288°C, kinematic

5 viscosity (40°C) 2.63mm°/s

Mineral oil 4; Iscparaffin 100 % by volume, initial boiling

point 161°C, end point 263°C, kinematic viscosity (40°C)

2.45mm*/s

Mineral 0il 5: Aromatics content 14 % by volume, naphthenics
10 content 28 % by volume, paraffinics content 58 % by veolume,

initial boiling point 211°C, end point 258°C, kinematic

viscosity (40°C) 2.1lmm%/s

Mineral 0il 6: Aromatics content 0.3 % by volume, naphthenics

content 6 % by volume, paraffinics content 93.7 % by volume,
15 initial boiling point 251°C, end point 288°C, kinematic

viscosity (40°C) 2.74mm°/s

Mineraloil 7: Aromatics content 0.8 2 by volume, naphthenics

content 93 % by volume, paraffinics content 6.2 % by volume,

initial boiling point 241°C, end point 277°C, kinematic
20 viscosity (40°C) 2.68mm?/s

(Oxygen-containing compound)

1: Mixtureof glycerindioleateand tricleate inamass ratio

of 1:1

2: Dilauric acid ester of polyethylene glycol (average
25 molecular weight 200)

3: Monoc-butyl ether of polypropyvlene glycol {average
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molecular weight 200)

4; Dilauric acid ester of polyethylene glycol (average

molecular weight 200)

5: Mixture of tripropylene glycol (moclecular weight 192)
5 and tetrapropylene glycol (molecular weight 250) in a mass

ratio of 3:1

6: Mono-oleyl ether of tetraethylene glycol {(molecular

weight 15%4)

7: Dicoleoyl ether of tetraethylene glycol (molecular weight

10 194)

8: Distearic acid ester of polyethylene glycol {average

molecular weight 300)

9: Propylene oxide adduct of glycerin (average molecular

weight 250)
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[0109] The following evaluation tests were performed

on each lubricating oll in Examples 1-12 and Comparative

5 Examples 1-4.
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[0109] The follow ng evaluation tests were perforned on each lubricating oil
in Exanples 1-12 and Conparative 5 Exanples 1-4. 47 FP04-0090- OOSG- NM [ 0110]
(Lubricating quality test) The lubricating oils of Exanples 1-12 and
Conparative Exanples 1-4 were applied to an al um num pl ate BE88r&@0A§-006G-—NM
JI'S A 1050, and the coefficient of friction was neasured 5 by a Bowden test.
The | oad was set to 200g and the sliding velocity was set to 100nmm's . The
results are shown in Table 2. [0111] (CQdor test) The lubricating oils of
Exanpl es 1-12 and Conparative 10 Exanples 1-4 were heated to 40C, and an
organol epticd0dddtl was pérbsiradbpIlapanéitisttestiach panelist eval uated

odor by assigning points on the follow ng scale, and the average score for
al| panelists was é"glec]LHkanJé%Pth axlféﬁégfeE§é8PéeSdf 12 gngdioitat hygher was
denoted as A_and less than 2.5 15 points was denoted as B. The results are
shown in TabE&amplegnd- fovaEe %%%beiist%of%ﬁ a Rl paR MR taRGeeTdindlittl e
odor. Three points: There is dor. 20 [0112] (Skin irritation test)

[0113] Commeft€i ‘éTFSfdﬂi@épvearb%l%‘&g%%eEgF?WHE f Sl S oneef P2 eed
lubricating oils of Exanples 1-12 and Conparative Exanples 1-4 were affixed
to the inner é(r‘i"'rBBCdeeirhé"efG -pahlfiltad was set to 200g and the sliding

velocity was set to 100mm/s. The results are shown in Table
2.
[0111] (Odor test)
The lubricatingoils of Examples 1-12 and Comparative
10 Examples 1-4 were heated to 40°C, and an organcleptics test
was performedby l0panelists. Eachpanelistevaluatedodor
by assigning points on the following scale, and the average
score for all panelists was calculated. An average score
of 2.5 points or higher was denoted as A, and less than 2.5
15 points was dencted as B. The results are shown in Table
2.
One point: There is odor.
Two points: There is a little odor.
Three points: There is no odor.
20 [0112] {Skin irritation test)
[0113] Commercial adhesive bandages carrying 0.5ml of
eachof the lubricatingoils of Examples 1-12 and Comparative
Examplesl-4wereaffixedtotheinnerarmsofthelOpanelists,
and the state of the skin after 24 hours was observed. The
25 state of each panelist's skin was evaluated by assigning

points on the following scale, and the average score for
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and the state of the skin after 24 hours was observed. The 25 state of each
panelist's skin was evaluated by assigning points on the follow ng scale,
and the average score for 48 FP04-0090- OOSG NM al | panelists was cal cul at ed.
An average score of 2.5points or higher was denoted as A, af&04eddA0dIG-HM
was denoted as B. The results are shown in Table 2. One point: Skin is
irritated. 5 Two points: Skin is slightly irritated. Three points: No
change in the skin. [0114] (Volatility test 1) 3g of each of the lubricating
oils of Exanples 1-12 and Conparative Exanples 1-4 were placed in a

pre-wei ghed 30 Pamokbeb? yagdiced Bfl afisthet &0 angRaghacPerre i . apgdcts
thernostat for 7 hours . Subsequently, the |aboratory dish was wei ghed, and
t he proporti o Slahgsr Weat AaGOERE ahith Ayl hedisatiharzéd 5 was eanetiPdt ed. The
results are shown in Table 2. [0115] (Volatility test 2) 15 A specinmen of
an al uni num ridt &4 alfhei AssY 1Rt RTE SE6MTert Widdl%f4- in a 130C t her nost at
for 3 mnutes, and A the weight of the specinen was determ ned. This was
taken as A (@ PN&X:, T4 Sheldi elrd Wed- cool ed to roomtenperature in a
dessicator, and each lubricating oj| of Exanples 1-12 20 and Conparative
Exanpl®s 1-4 W RYGSE oifithe Speci it ¥ ot T g k&5 9%/ cn. The wei ghts of the
speci nen before and after _coating were determ ned, and were respectively

taken as B (@dPrePTCR P’ Normharidieci el Swe®t2ft for 3 minutes in a 130C
[0114] {(Volatility test 1)

3g of each of the lubricating oils of Examples 1-~12
and Comparative Examples 1-4 were placed in a pre-weighed

10 laboratorydishof diameter 7cm, andleft ina 30°C thermostat
for 7hours. Subsequently, the laboratorydishwasweighed,
and the proportion of lubricating oil which had volatilized
was calculated. The results are shown in Table 2.
[0115] (Volatility test 2)

15 A specimen of an aluminum material rinsed with a
solvent was left in a 130°C thermostat for 3 minutes, and
the weight of the specimen was determined. This was taken
asBA{g). Next, this specimenwas cooled to room temperature
in a dessicator, and each lubricating oil of Examples 1-12

20 and Comparative Examples 1-4 was coated on the specimen to
give 2g/cm”. The weights of the specimen before and after
coatingwere determined, andwere respectively takenasB(g)
and C{g}). This specimen was left for 3 minutes in a 130°C
thermostat, and the weight of the specimen was immediately

25 determined. This was taken as D(g). From the values A,

B, C, D, the volatilized amount cf each lubricating oil was
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thernostat, and the weight of the specinen was i medi ately 25 determ ned.

This was taken as D(g). Fromthe values A/ B, C, D, the volatilized anount

of each lubricating oil was 49 FP04-0090- OOSG NM cal cul ated according to the
foll owi ng equation. The results are shown in Table 2. Vol at FPD4ed0&80500is-381
by mass) = | OOx(D-A)/ (G B) 50 FP0O4-0090- OOSG NM [0116] Table 2 QN 4C) E O

W C2M E> () <CQ OowO00) UC NO) DX oCT]nCD W

calculated according to the following equation. The results
are shown in Table 2.

Volatilized amount (% by mass) = 100x(D-A)/ (C-B)
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the present invention
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As described above,

[0117]

Industrial Applicability



4to0 a) WoCON'C) 0<0)) wwWN 44 ~)Iq arn r)on WC)44rn N cD 44MCD worn W44M)
rn +rNCO0OC7 ~ fo.~~Q6U COf-~0

FP04-0090-00SG-NM

provides a lubricating cil for aluminum working having
sufficient working properties, allowing complete removal
of 0il in an 0il removal step, and which can prevent damage
to a workpiece after working, as well as preventing odor

5 and skin irritation.
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OU3 7e E QG7 -0OE Industrial Applicability [0117] As descri bed above, the
present invention 51 FP04-0090- OOSG NM provides a lubricating oil for

al um num wor ki ng having sufficient working properties, allow ng conplete
renoval of oil in an oil renoval step, and which can preventPdanfg80-0os&—NM
wor kpi ece after working, as well as preventing odor 5 and skin irritation.
52 FP04-0090- O0SG NM CLAIMS 1. A lubricating oil for alum num worKki ng
conprising a mneral oil in which the aromatics content is 5 % by volunme or
| ess, the naphthenics content is 10-85 % by volune, the 5 initial boiling
point is 150C or higher, the end poi nf€LAEMZ20C or |ess, the difference
between the initial boiling point and end _point is 100C or |less, and the

ki nematic vi scosi fy Aatlubgedad ipgo3l Gaiped urggum working comprising

amineral oil in which the aromatics content is 5 % by volume
or less, the naphthenics content is 10-85 % by volume, the
5 initial beoiling point is 150°C or higher, the end point is
320°C or less, the difference between the initial boiling
point and end point is 100°C or less, and the kinematic

viscosity at 40°C is 1.2-3.0mm%/s.
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