WO 01/ 59045 PCTI EP01/ 01376 1 WATER- SOLUBLE ALUM NI UM AND ALUM NI UM ALLOYS
HOT ROLLING COWPCSI TION 5 The present invention relates to a

wat er - sol ubl e al um ni um and al um nium all oys hot rolling osition and to
a procesdvOOYSHMét rolling al um nium and al um nium al | oys. PF{?;E%I@H‘IF\I um and
alumniumalloys rolling industry 10 expresses the need to maxi m ze the
efficiency of their rolled netal manufacturing process. In general terns,

this nmeans {hagr_SREHBLES AR UMING UM 200E AT UM gharoyDIHOMRaIgeaRds and to
produce nor e TaT Ketabl € products per o Ing shift. Additionally, there
is also a wwsh to mnimze the nuwgﬁgﬁasses t hrough the mll taken
to achieve a given level of reduction. Both these routes require that
quality and surface finish be not conprom sed. The invention thus provides
an oil composition for hot rolling mlls that affords the follown

cust omer beneflihes: @fesemt hi gheenteduct i bpaleaeFo CDnedpasé TEURYY

I n nost ¢ 383 aCh'%&%Pl%mruﬁ&&@téfiorglhb@grégﬁhh%ydbmﬁ%sﬁ%ﬂdﬂmﬁhdcﬁd|ng
force and a réduce power consunption) as conpared to the rolling ability

obt ai ned awictivceisls 125 Sorpasiltliiows e Yt 61 a1 LRa |anlp1r%d r oI | ed
surface finish quality; - an easier emulsion maintenance a better

control, inproved oxidation stabjlity and resistance 1 acterl 30 -
a lower oil cARSUNPLBRIMITRe ERrentd g ﬁnslué“ffeaét]l% on glnlg tYpe rgc% %{%

rolling, eb@relstserse\tﬂfeswtﬂeei of o Neaxionzbr eakdewt i ci@ndemdcdnd: feoihi Tt d oh
mlls. eci.al a1¥1é,1ft he | nvent| QN exhi bit s high reductd on ;and rnéa%\l\%oéﬂléilg

capabi I t &S il FA excel I'ent® stri p surface finish
rol ling a:themeghlspeeddlﬁuBSEFI PUFESKHEEL ( RUBEeZ5)rolling speeds and to

produce more marketable products @ per operating shift.

Additionally, there is also a wish to minimize the number of

15 passes through the mill taken to achieve a given level of
reduction. Both these routes reguire that quality and surface
finish be not compromised.

The invention thus provides an oil composition for hot
rolling mills that affords the following customer benefits:

20 - a higher reduction ratio : one pass reduction 1is
in most cases achievable;
- a better rolling ability (i.e. a lower rolling
force and a reduced power consumption) as compared
to the rolling ability obtained with oil
25 compositions of the prior art;
- an improved rolled surface finish guality;
- an easier emulsion maintenance : a better pH
control, improved oxidation stability and resistance
to bacteria; and
30 - a lower oil consumption.

The invention is effective on any type of hot rolling, be
it reversible or not, on breakdown, tandem and combination
mills.

Especially, the invention exhibits high reduction and

35 rolling capabilities while providing an excellent strip

surface finish when rolling at high speed.
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WO 01/59045 PCT/EP01/01376 2 The prior art does not teach or even suggest

the instant invention. Thus, the invention provides a water-soluble

al um nium and alumi niumalloys hot rolling oil conposition conprising a 5

base st oGlp@i/kooand, based on the total weight of the conpdIWERM/01¥F60om 1 to

80% preferably from1l to 30% by weight of a conbination of : - a

erD?(heStet of ?hfatt?/ atﬂ)d \h\'ith a polyolzand - a tetraester of a fatty acid
pentaerythrito t ht oest a ati

conbi nati on rangi RY*PFofTI: 26°¢ o%ﬂf n;o aacﬁ?i %%e%g%gbgﬁggr%grl&n Ef%lg.fr%sz@dr?c .

Accor di ngntr@nemenenbodl ment, the oil conposition further conprises, based

on the total 9{ tbﬁv&QFPBﬁ' tsérocp‘flcﬁéé)m 15022 EngQY@OfaldlrﬁﬂrXﬂtutﬁe of

co OI s (h rom

et hoxyl ated a avi ng 15 carbons atons and preferably f
12 to 15aupdr bonmiatomsplASYan hexanmhel v19 steh SORPRELréCla Cr‘ﬁ%&rdrsé%@fy o

et hoxyl %&g al EOBQkS sohd byal O purder torpadem@rre&oﬁmperm@p(tr) ofA7 el
Hyper mer can be used, the Synper m;:at(?) I}iytlerrrer(or) Q,

wei ght r@@WEOEFé#@PabWOF‘athﬁg 8Pro %@ %0 M e &idi g tb(};a étﬁitfg?her
enbodi megt, st B@mgh_haQQa’ﬁO&tftl on further conpri ses based on the total

wei ght of the osition, from.1 to 30%; fera 470 to 20% b
wei ght  of ol & € QBPGQSF?I QL act GAFI y gl{lde\l%tral 5 hatt‘bl&ih{a g ;gelgi oleic 025yaC| d
provi des a bettertsurhaseeti nfsh fetthe agligniwiitmesm g iidAal | oy

strip, The inyention fyrther p ﬁgtges a progesscheerprepari®g ofhe ©iid
conposi tion. e i nveriti on fur rovi des an errul si on co t ai

oi | conposinbiioatand aram%@’e%sftf@f“ epar ity thi s eftitSi BAS Fhagl(]ﬁfl t# chm t he

|ph\e/e2t| on. leogbdgslt he gsg of the oil conposition of the invention to
pare emnul sions intended to usedlna Ium iy I i
hot rolling pP6EREEINFhEC) rﬂ?@nﬁ O%Jtrg%mb‘ro eS g [831 eossgL Lirgrph%%}a{% i ng

comprises, based on the total welght of the composition, from
15 0,1 to 20% of a mixture of ethoxylated alcohols (having from 5

to 15 carbons atoms and preferably from 12 to 15 carbon

atoms). As an example of such a mixture, a mixture of

ethoxylated alcohols sold by ICI under tradenames Synperonic®

A7 and Hypermer® A60 can be used, the Synperonic® A7:Hypermer®
20 A60 weight ratio preferably ranging from 1:10 to 10:1.

According to a further embodiment, the 01l composition
further comprises, based on the total weight of the
composition, from 1 to 30%, preferably from 5 to 20% by weight
of oleic acid. It is actually believed that the free oleic

25 acid provides a better surface finish to the aluminium or
aluminium alloy strip.

The invention further provides a process for preparing
the o0il composition.

The invention further provides an emulsion containing the

30 0il composition and a process for preparing this emulsion.

In addition, the invention provides the use of the oil
composition of the invention to prepare emulsions intended to
be used in a aluminium or aluminium alloy hot rolling process.

The invention also provides a process for hot rolling

35 aluminium and aluminium alloys sheets, comprising applying an

effective amount of the emulsion of the invention.
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35 al um nium and al um nium al | oys sheets, conprising applying an effective
anount of the enul sion of the invention. SUBSTI TUTE SHEET (RULE 26) WO
01/59045 PCTI EP01/01376 3 Finally, the invention provides the use of the
emul si on WPA1/5904Bt rol | ing process. The invention is now dRGSHHERNOB N nore
details in the 5 follow ng specification and in reference to the draw ngs
in which . Figure 1 is a graph showingthe applied rolling force versus
the number of - FPARSES, fipeStinWhen &n srut sies ehet hee prd othar emand iidmen
when an enul sj on of “the invention are used. 10 Fi gure 2 is a graph show ng
the appl FédanéPtr6PI1|1H§9pBﬁ€FeS\?ersus the nunber of passes, first, when an
emul sion of the prior art and then when an enul sion of the inventi on are
used. Figure 3 shows curves representi vapor n. erat yr of
an emul si on of & ’?helrivrﬁf%ﬁqrbnlsndloéﬂn %ﬁ%?%?%%d ?g] Ikgg%ie%pr|af)lreir§z;rJt:@vgrkgjs
the @il contentingf dgeerirfeispecidryean@milnsi ORseT Iee ofP c,térmoér%‘f’bﬁ%sofmt he

i nventi on,are neat oil concentrates generally intended to be dil ut ed | n
water to" give 20 oil-in-water enulsions. The base stock mi any O
typical |y usedipurenhe fiel @ eFapbdt SO, the R BéDhara HIFﬁJ

napht heni,g. sRar afffd nigmbasecei |p%xs'5§'e% meger & pmuBenderoidsaldiatn hate the
relatively high al kane contents ((jl par. affl nd i. sc\)}%artaffl N, 29 sed.
cont ent SPEiPypRESRl 28FudEERarEery ﬁll(?&ll é) E&E RS 18 s

m d-gont i nent 7idheemanukaat glriapg pl‘howesg &g iapes. 1ado metti wllrl@momwer

(usual Iy by sol vent extractl e aff Obks @afe
char act eP'f® %58% %iehe??"%%od Vit sa%’o%%s?yyi@gr%grarﬁréé cﬁ{apéarg%g%ls%%l %s e

hi gh vi spcrrsotry a30 endexheadetreat en ewtleheer stfutdSprigpEntiies af¢

stability. g% ke gf t %Ho(v%f et edels0 3% pylsventi meuthal S,Va\ﬁﬁ&ﬁﬁ&a&mwent
neans t hat the ase oil been sol vent-refined and neutrala s t hat

the oil ESTOBRTASUEEE FH ATANCEEL8EARL Pre ChE Iiventton and an emuleioh
15 of the prior art versus the oil content of the respective

emulsions.

The o0il compositions of the invention are neat oil
concentrates generally intended to be diluted in water to give
20 oil-in-water emulsions.
The base stock oil is any oil typically used in the field
of hot rolling. It can be paraffinic or naphthenic.
Paraffinic base oils are made from crude oils that have
relatively high alkane contents (high paraffin and isoparaffin
25 contents) . Typical crudes are from the Middle East, North Sea,
US mid-continent. The manufacturing process redquilres aromatics
removal (usually by solvent extraction) and dewaxing.
Paraffinic base o0ils are characterized by their good
viscosity/temperature characteristics, i.e. high viscosity
30 index, adequate low-temperature properties and good stability.
They are often referred to as solvent neutrals, where solvent
means that the base oil has been solvent-refined and neutral
means that the oil is of neutral pH. An alternative
designation is high viscosity index (HVI) base oil. They are
35 available in full range of viscosities, from light spindle

oils to viscous brightstock.
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designation is high viscosity index (HVI) base oil. They are 35 avail able
in full range of viscosities, fromlight spindle oils to viscous

bri ght st ock. SUBSTI TUTE SHEET (RULE 26) WO 01/59045 PCT/ EP01/0131§

Napht henO §498450i | s have a natural |y | ow pour point, arePSIAXIIEE and
have excel |l ent solvent power. Solvent extraction and hvdrotreatment can be
used to reduce the polycyclic aromatié content. 5 A preferred base oil is
a hydr ot r eat gd Jhapli-henixs ol |0115Th@x}3@35e r&itluzta/pijzalby hasrapviscosaty from

7 to 150 ¢St at 40C,. preferab from 50 c I -
conbi natWasi 6fee W% %naxfsgwﬁnéstsé) Ven é)o"f% aé%g\?%nof kagg%ﬁggster

has frommkf thed20ceasherat onmrande 1@8|arief epablrydl@eol éihe apPdycTRE1pol yol
of the nonoester | referabl y glycerol. The fatty acid of the tetraester
has frofd# 4o 26 ¢t careg atoms and preferably is oleic acid. 15 The
wat eB- sol ubl & @ﬂef@mmﬂsmam Prlef e 2 iy Somipr ¢ 3e8d a2PRF AFRAROP &M ne

(C2_4), prefenabl i ethapglapine, Lhe amyuRicoLfc whiedn bei fg sachckbat
al | bi ndabl e%{h% al k éae{lo%am ngﬂjl s bound to a arot ggLﬁ of the oleic acid.
e

The ai maf 404G emsodRTRMY F5OT o2 ensre’ tfat £he mains free ol eic acid
inthe oil 2 ceﬁposéémaah@nprdzdueheofmdm medct tenref adters, the

trial kanol am ne | oleic acid acts asca surfacta i tion
may conprise @ Cb%ltré%dP?n?/%§ter2%asuc asiéu? ag?aﬁgggogoég}alﬁl%ggggents

or gosurgasiearrs,y fisi colencr esucd ng Tgenpslorll ubfi cilty &EWMESteEor £8si on
i nhibitors rraeb ti-0x Cdea\% extrenme-pressure and anti-wear agents,

bact eri & 'des and ¥ Lﬁuj! es, anti-foam ng agents, _anti-rust agents
However, an ﬂﬁr{ﬁﬁorftce;rtty faztdiref ofhe hiee F Fvei$on#E fRAM léhEOoF% 23pon”

corrp05|t Saa[}gjtg}egglog@l}al s9 bLheienutsaon, do not conprise nonyl -phenol
sur f act ants whi ch are considered to
15 The water-soluble oil composition preferably comprises a
trialkanolamine (C,.4), preferably triethanolamine, the amount
of which being such that all bindable trialkanolamine is bound
to a part only of the oleic acid. The aim of this embodiment
is to ensure that there remains free oleic acid in the oil
20 composition.
The product of the reaction of the trialkanolamine with

oleic acid acts as a surfactant.

The o0il composition may comprise classical additives,

25 such as surfactants, coupling agents or cosurfactants,
friction reducing agents or lubricity agents, corrosion
inhibitors or anti-oxidants, extreme-pressure and antil-wear
agents, Dbactericides and fungicides, anti-foaming agents,
anti-rust agents.

30 However, an important feature of the invention is that
the oil composition, and therefore also the emulsion, do not
comprise nonyl-phenol surfactants, which are considered to
raise environment problems.

Examples of anti-foaming agents are silicone Dbpased,

35 especially polydimethylsiloxane.

Examples of corrosion inhibitors are hindered phenols and

zinc dialkyldithiophosphates (ZDDP) .
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rai se environnment problens. Exanples of anti-foam ng agents are silicone
based, 35 especially polydi nethyl sil oxane. Exanples of corrosion

i nhi bitors are hindered phenols and zinc dial kyl dit hi ophosphat es (ZDDP) .
SUBSTI TUMOSHSS9$5 (RULE 26) WD 01/59045 PCT/ EP01/ 01376 5 BXGHBYEOIye
extrenme-pressure and anti-wear agents are dilauryl phosphate, didodecyl
phosphite, trialkyl phosphate such as t¥i (2 -ethyl hexyl) phosphate,

t L icr ﬁsyl pholsatﬁ%gl%Cféf @ﬂqkfeaniﬂ@@%@e Sia?l@w %_d'tﬁ hwﬁahos@mtﬁs (6212DP) ,

phospho 5 sul phurized fatty oils,. zinc_dia i.t hi ocar ;

nercapto@éﬁiéﬁﬁﬂaz@ﬁ@?p§ﬁF6hurﬁi@&éﬁgﬁgy E%FéfgguEbhu%ffggﬁgﬁéwﬁgﬁgite

sul phuri zednol=j cc aci 7 edthKyheant) piysphpod ysuirphirdey 1 psabpharezdd Eper m

oi |, sulphurized mneral oil., __sylphur .chlari treatedphatity odspho-

chl or napﬁtlé‘cxan?hag}[}éy?{ %r cefiﬁlarggl)(%rli%&el%gc?%lé r %r%aeisgd gar af_1zi ni ? ol s,

chl ori natedphparakti n Vit tsul phodks, chEéniEnat et aicti A wee T Pame HA nc

di al kyl (i QCQP%B%E%%éb%H%%Bﬁgsph%%ﬁ%ﬂ&@@@@@ terd cares Hiphos phatie huricRd

trixylyl phosphate ), dilauryl phosphate, _respectjveLy. 15 Exagggﬁg of

corrosi oterpirngiet or s BFLRIMHTLEG danPseafe Padical  stHYEnger 878uch

phenol | Cp@ﬂ&’s@l’i‘pﬁ@@&e%,g %taﬁ@h@alﬂz;éd higader ed)L,, mlrpgmmdcbxﬂﬁmtasl, oil,

or gano-coppér salts hydr oper oxi de conposers, r t.ol uene.

Exanplesséﬂp§ﬁﬁi-Fﬁ%?réé@nt e ré%%?% er|§§ Vvec%yéyégégfie%§¥ﬂg%%ﬁ%hic

anhyds i deetkar t herl elienent sciohobaseced | spandfadditi veslsan 8 lfgumktedh

"Chem stry And.Technol o g{.k¥ﬁri s M tiernandix, S dnaOsigl i K,

VCH Publpéﬁg& }nlﬁﬁéxlégéﬁ) He %gﬁF%ﬁFﬁg%is %%fexaﬁﬁle of content of the

wat er - sdliablke ldiclr cbimpos td o otphdrehavent i(BRDEY he PerTEMAGEY HRte

vei ght pergent ages baged. opnthentetal werght  of thelageyposi tgyyphate,
respectively.

15 Examples of corrosion inhibitors or anti-oxidants are
radical scavengers such as phenolic antioxidants (sterically
hindered) , aminic antioxidants, organo-copper salts,
hydroperoxides decomposers, butylated hydroxytoluene.

Examples of anti-rust agents are amine derivative of

20 alkenyl succinic anhydride.

Further elements on base oils and additives can be found
in "Chemistry And Technology Of Lubricants", R.M. Mortier and
S.T. Orszulik, VCH Publishers, Inc, 1992.

25

The following is an example of content of the water-
soluble o0il composition of the invention (the percentages are
weight percentages based on the total weight of the
composition)

30 - 0.1-1.0% of trialkyl (C;.4) phenol;
- 0.5-4.0% of trialkyl (Cs.;o) phosphate ester;
- 1-4% of petroleum sulfonate;
- 0.1-10% of organic fatty acid (Cis-20);
- 0.1-0.5% of amino alkyl (C;.4) alkanediol (Cais) ;

35 1-4% of trialkanol (C,.4) amine;

2-10% of a glycerol mono fatty acid (Ci¢-20) ester;
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30 - 0.1-1.0%of trialkyl (d-4) phenol; - 0.5-4.0%of trialkyl (C3-10)
phosphate ester; - 1-4% of petrol eumsulfonate; - 0.1-10% of organic fatty
acid (Cl6-20) - 0. 1-0. 5% of am no al kyl (C2-4) al kanedi ol 02-53 . 35 -
1- 4% of tWOAUSAMSI (C2-4) amine; - 2-10% of a gl ycerol rmn’c’)c'ilgf)w 1318 ¢
(C16-20) ester; SUBSTI TUTE SHEET (RULE 26) WD 01/59045 PCT/ EPOL/ 01376 6 -
5-15% of pentaerythritol tetra fatty acfd (C16-20) ester; - 0.5-1.0% of
5-carboxy 4-hexyl 2-gygkghexen,dnt HotpnerC-aCi Betda- 3rth% ofcadm (Xhure) of
et hoxyl ated al cohols (Cs-1s, conprising 2-10 CH2O groups); - 0.05-0.4% of
a siloxan based pol yREFST: the bal ance being a mixture of naphthenic |ube
Pﬁse E)Ih| s. 10 ng oi b.segposi t b@n s cprépared 4dyhebivEndi2ngtcheolsass oi1- and
e other ingredients under stirring or with any mxin devi ce, preferabl
whi | st controlling tﬁ%g?g%gr afiré so that is éoes no%J exceed 5080, and Y
mor e referably 45€ 315%Aw i &- mmswarer efulesihonvile Ysde pak edn8ys di (Qatisng
under _ stirring the ail coupnsibion ef.bhe-bayention in vater, It is
preferred to use dei oni 2ed wa er, which nay previously have been warned to
around 35C. 20 The-eRuP&r8n4geRér al By LO&HHr |b§e‘3§%é>[oér>y based on the

total vol une of the_ epul shonand& omlrzy t @ 3Ratpref erfabhyphtbanit t bul2@%
by volune, of the oil corrpoii tion. The alum nium alloys to which the

i nvention applies ar83S85°4n§ -al umi num al | oys, including the 1000, 2000,
3000,0 5000, 6000 and 7000 series. The hot rolling process can be the

cl [ . L _ 4 .
assi cal pro%%%SbiEh%omp081tlon is prepared by blending the base oil
and the other ingredients under stirring or with any mixing
device, preferably whilst controlling the temperature so that

is does not exceed 50°C, and more preferably 45°C.

15
An oil-in-water emulsion is prepared by diluting under
stirring the oil composition of the invention in water. It is
preferred to use deionized water, which may previously have
been warmed to around 35°C.
20 The emulsion generally comprises water and, based on the

total volume of the emulsion, from 0.5 to 30%, preferably from

1 to 20%, by volume, of the oil composition.

The aluminium alloys to which the invention applies are

25 any aluminum alloys, including the 1000, 2000, 3000, 5000,
6000 and 7000 series.

The hot rolling process can be the classical process. The
rolled metal temperature is generally around 600-650°C on a
preakdown mill and around 400-450°C on a tandem mill.

30 The process 1is preferably carried out on a breakdown
reversible mill. The instant oil-in-water composition allows a
significant reduction of the number of passes. With
conventional prior art emulsions, the number of passes was
typically 13. The emulsion of the invention allows lowering

35 this number by 2 passes, which is a significant improvement.
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rolled netal tenperature is generally around 600-650C on a breakdown m ||

and around 400-450C on a tandemmll. 30 The process is preferably carried
out on a breakdown reversible mlIl. The instant oil-in- mateﬁEg gﬁgﬁltion
al |l ows a WOi0gARMs cant reduction of the nunmber of passes. ¥ nti onal

prior art emnulsions, the nunber of passes was typically 13. The enul sion
of the invention alloms | owering 35 thi’s number by 2 passes, which is a

si gni fi cant 'ﬁ@éo‘f%ﬁﬁ&un SUBSHJIUTE SHEES: (RULE 26) WO @11 58045ithout
PCTI EPOL/ 01376 7 The f ?omnn exaqgies illustrate tge |nve9t|og %%Egout
r

limtinglinicang bért§lén@aF§F|@§Qa Yiver by WIght Y uliress Erwi se
stated. S:-Exawpke A-segposition is prepared by m xi ng the .ngredlents of
Table 1 in the order in which they appear in this table. The tenperature
is be maintained at a maxi mum of 50C to ensure a conplete dissolution and
honogenei sat i erampléhe ingredients 10 without inpairing the properties of
t he emul si on. TABL re n Nty ( na Ot 1 4 i@@h@@@@th@nlc
base oil (20 Rsf gE %66?% di% £§F§§?%?Tég§eﬁﬁﬁ%pﬁthenlc ﬁ%se Oﬁ %%Q cSt
at F 36.85b140C) iPoltyft nerdsy sifox¥anehditEser PRy i A tihpobAdls: 1

(def Oama{}%[)n Dizterti obubyl paracriese Han imckdant)ol 8020 to ensure a
Trioctylp %

hate ester. (extrene pressure ent reql .sul.fonat e
(surfactéﬁWP?QtBOd%ﬂ%ﬁ%?%&ﬁ% ePgbrieieyr %é#ﬁ?%%surgﬁcggatgggg%ga s
Ami naget hyk prepanedpak { buf Eae) pRodertIrsethandlearime sioosur f act ant) 2. 00
G ycerol nonool eate ester (lubricity agent) 5.00 Pentaerythrito
tetraol eate ester -840

TABLE 1
Ingredients ; Content
(Wt %)

Hydrotreated naphthenic base 0il (20 cSt at 40°C) 31.30
Hydrotreated naphthenic base oil (110 ¢St at 36.65
40°C)
Polydimethylsiloxane dispersed silica compound 0.10
(defoamant)
Di-tertiobutyl paracresol (antioxidant) 0.20
Trioctylphosphate ester (extreme pressure agent) 3.00
Petreoleum sulfonate (surfactant) 2.80
Oleic acid (lubricity agent/cosurfactant) 5.00
Aminoethylpropanediol (buffer) 0.30
Triethanolamine (cosurfactant) 2.00
Glycerol monooleate ester (lubricity agent) ] 5.00
Pentaerythritol tetraoleate ester | 8.40
5-carboxy 4-hexyl 2-cyclohexen l-octanoic acid 0.70
(corrosion inhibitor)
Ethoxylated alcohols * (surfactants) A 4.50

* . mixture of Ci, 15 alcohols
- sold by ICI under the tradename Synperonic A47
0,6%
15 - ethylene oxide addition polymer sold by ICI under
the tradename Hypermer A60 : 3,90%
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5-car boxy 4-hexyl 2-cycl ohexen 1-octanoic acids 0.70 (corrosion inhibitor)
Et hoxyl ated al cohols * (surfactants) 4.50 * mxture of Cl2_ 15 al cohols -
sold by 1Cl under the tradenane Synperonic A47 0,6% 15 - et hyl ene oxi de
addi ti on pologsersssol d by | Cl under the tradenane Hyper rrerPQ\EﬂéP'E’l’QiT@O%
SUBSTI TUTE SHEET (RULE 25) WO 01/59045 PCTI EPOL/ 01376 8 The ’
_(I:_Rgrl_zéctzero! Istl cs of the conposition of Table 1 are set out in Table 2.
concent i h [ ifl gt e
characteristi ghse %%%%?#ﬁ%grkxg@%s%gzg% Eégpgg%%%g?lt s)lfa%.bq%Scl: da/rﬂ SAeStTM D
1298 0.9284 i1PoUabpei At C |1 SO 3016 -24 Viscosity at 40C cSt ASTM D 445 49
Neutral i zation KOH ng/9 ASTM D 974 12.3 nunber Saponification KOH ng/g

A g o " - :
emul si on |15 prepared by diLuting undBiSWE ifring the aii composttion of
-(I)-g?!aienédi gﬂgiglslgg%ggﬁéy\@fz\@/r pr evxa»%_irfpl;:j to 35@ethbe charjact erTl‘y;tinEsl of the
char act et i Befese & aBE| Ppgnnfl ?hpae%ewibg ;I_A%_Ezsging! Sg%%%gj%{%)ldlesgesl aln
(at room tepperaturesthor |20 hours) ISO 2049 L 2.0
Density at 15°C g/ml ASTM D 1298 0.9231
Pour point °C ISO 3016 -24
Viscosity at 40°C cSt ASTM D 445 49
Neutralization KOH mg/g ASTM D 974 12.3
number
Saponification KOH mg/g ASTM D 94 36.2
number
Total base number| KOH mg/g ISO 3771 8.9
5 An emulsion is prepared by diluting under stirring the

0il composition of Table 1 in deionized water prewarmed toO

350C. The characteristics of the obtained emulsion are given

in Table 3.

TABLE 3
Emulsion Method Typical
characteristics
Stability of the 6% Mobil 2.0% cream
(v/v) emulsion (at
room temperature, for
20 hours)
pH wvalue of fresh 5% ASTM E 8.4 %
(v/v) emulsion at 20°C 70-90 %
10 . The emulsion stability was determined according to

the following procedure. 470 ml of distilled water at room
temperature or test temperature were measured into a 800-ml
peaker. A 50-ml stirrer having four paddles was attached to a
stirring motor so that the paddles were positioned 25mm above
15 the bottom of the beaker. A 50-ml dropping funnel was

positioned such that the outlet was 15mm from the beaker wall.
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pH val ue of fresh 5% ASTME 8.4 (v/v) emulsion at 20C 70-90 10 1): The
emul sion stability was determ ned according to the follow ng procedure.
470 M of distilled water at room tenperature or test tenperature were
measur ed WOOUSH4B00- 1 beaker. A 50-ml stirrer having f ol was
attached to a stirring notor so that the paddl es were positioned 25mm
above 15 the bottom of the beaker. A 50:n dropping funnel was positioned
such thaxi,h% outlLet wmas A5mmd r@fm Lhe heakefaowaldd;uSUBSTETUTEO SHEET . ( RULE
26) WO 01/ 9545 PCT/ EP01/01376 The St rrﬁr vvasatcﬂrrgeggogfsandltoge Lat e
adj ust edThe 28UDIEpHRES THE"sARPFEHE thefi HETESd*Up to a tenperature of 35
1C. 30 ph off tbﬁetQ%tstoldglmm&r&ddaeddé© trhve dh@ppiﬂ@@ﬁlm@nefun%b di'6ppi ng

rate was adjusted such that aII of | was, 5 trapsferred-te theiwatels
within 198°P26%se&6hds. "Tive St rrlecngd was the% continued for an additional

60 secondsawbikerthetosahpl eatemperatiare lwds meiCnE&CrEdSat T35 6L 1R 1S

resul tin |sio reg,4nto, a é@@t%ugnad@@t @@c@&&ﬁlsnd@mlmd tald ow
to stand%?f iwo%eﬁtgﬁ%%rﬁgtgglrée ?%r 20 hgurs After ocurs the 10 pper

| ayer (yekipwecreameragiule wassr g 15 ARIUngt pe3r5ceﬂlt EXPERITENTAL
TESTI NG A bhank,i g:k bstirerepared aby odi-lmat |gr1@<ﬁ1ame|cbrcyar1mdmrl ancorpadsivt i on

whi ch has t%e conposition set out in abI 15 TAB r ed] S t ent
(W 0 ) CtRaphBRENFE KASE Gﬁf“p(af@éuc@t %@C % |7:ﬁa%hljt %g)m%g) “bade t(q):lfgl1 (22

cSt a8 40Epe361@yeTapyeaten GreamPet mdl)eumssmdaehatfe @@meAmWGé{thyl
al kanediol (C3 to C6) 0.3 Trioctyl phosphate ester 3.0 1.0
EXPERIMENTAL TESTING
A blank is first prepared by diluting a prior art oil

composition which has the composition set out in Table 4

15
TABLE 4
Ingredients Content
(wt%)
Naphthenic base oil (100 cSt at 40°C) 39.0
Naphthenic base oil (22 cSt at 40°C) 36.0

(@

Tap water

Petreoleum sulfonate

Amino ethyl alkanediol (C; to Ce)

Trioctyl phosphate ester

Trialkanol amine (C, to Ci)

5-carboxy 4-hexyl 2-cyclohexen l-octanoic acid

Ethoxylated nonylphenol (5 ethylene oxide groups)
Ethoxylated nonylphenol (10 ethylene oxide groups)

N O O R w O 1w
D (I |9 o |lo iw o !

Alkanol'”’ oleic acid ester (C; to C132) 13.4
(*) . the alkanol is & mixture of glycerol and
pentaerythritol

Two emulsions are prepared by respectively diluting the

20 o0il compositions of the invention and of the prior art 1in

dionized water.
Both emulsions are evaluated on an industrial test mill.

The rolling conditions were as follows
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Trial kanol amne (C2 to C4) 5-carboxy 4-hexyl 2-cycl ohexen 1-octanoic acid
0.7 Ethoxyl at ed nonyl phenol (5 ethyl ene oxide groups) 0.7 Ethoxylated
nonyl phenol (10 et hyl ene oxide groups) 2.4 Alkanol (*) oleic acid ester
(C2 to CHMpo139045(*) the alkanol is a mixture of glycerol B{IEP01/01376

pentaerythritol Two enulsions are prepared by respectively diluting the 20
oil conpositions of the invention and afo the prior art in dionized water.

Both_ emul sions are evaluated on an,.industrial test mll. The rollin

condi ti ons were as‘fEF}ngéy %BST?TB%‘%QSHEET (RULE 26) WD 01/59045 )

PCT/ EPO1/ 01376 10- wohpk| ongpet: :24Ri §H Ormst/or%out put : 45 kWor 67 kW -

(r)](c)I lma'?:a?nm g{rgS: m7'r160 Eﬂ?‘ll, Bg%hegggﬂne?g(ﬁgm?l Rockwell C 5 - maximal wdth
_ : - ical width of netal : 30 - maxi mum speed : 30

mMnin - entrance _terrE@}r{g_t GredpraAgot) 55‘@3‘0809}?’“@3&?@& nensi ons : 205 X 610

x 16590 mm 10 - finahakhihekn@sath 23, hemml- -emassimon vol unme 400 1 -

emul sion tenperature : 50C. - . | si,on _caoncentyati : 5% The foll ow n
procedure was used‘vmtﬁ/ﬁléa(]:hwégggi o Wée(\tarlis r oﬁ(ﬁ r@pt ests : 1. The AA5%82

{ol ozgzcwere lightly sealiped, sgegreased _m»ﬁntim met hyl ethyl ketone and heat ed
0 (2 The m LT Lolls wete pashed.d @ didyte solid on of _sodium

hydr oxi de to renove coating fromany 20 previous rolling and the
: . . _ . n
rinsed. The rinse wategowasishaskeasf or 3%&sitfl0 caudI%. ™R profi ?omet er

was yéed - final thickness : 25,4 mm
- emulsion volume : 400 1
- emulsion temperature : 50°C
- emulsion concentration : 5%
The following procedure was used with each oil in the
15 rolling tests
1. The AA5182 blocks were lightly scalped, degreased
with methyl ethyl ketone and heated to 454°C.
5 The mill rolls were washed in a dilute solution of
sodium hydroxide to remove the roll coating from any
20 previous rolling and then rinsed. The rinse water was
checked for residual caustic. A profilometer was used
to measure surface roughness.

3. The rolls were preheated to 77°C using quartz-tube

heaters.
25 4. The coolant sprays were adjusted to give a flow of
200 1/min with a pressure of 6.9 . 10* Newton/sqg.

meter (10 psig) on the top spray header, and 4.1 10°
Newton/sg. meter (60 psig) on the bottom header.
5. A 100 cm (4-inch) thick block of AA5182 was given 5
30 rolling passes wusing the following nominal pass
schedule. Mill speed was 18.3 m/min. All passes were
in the east to west rolling direction. The mill gap
setpoints were recorded for the first emulsion tested
and then duplicated for the remaining emulsions.
35 These settings were 1.27 mm below the nominal desired
exit thickness on each pass.

Nominal Pass Schedule
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to measure surface roughness. 3. The rolls were preheated to 77C using
quartz-tube heaters. 25 4. The cool ant sprays were adjusted to give a flow
of 200 1/mn with a pressure of 6.9 104 Newt on/ sq. meter%%l_lo sig) on the
top spraywOeHshess and 4.1 105 Newton/sq. neter (60 psig) ”P]F{E’Ob%ﬁom
header. 5. A 100 cm (4-inch) thick block of AA5182 was given 5 30 rolling
ﬁjasses UIS: ng the foll ow ng nom nal pas$l schedule. MI| speed was 18.3

mn. Al passe r int t_t t rolling direction. The mll ga
set points were r%ggslr%dgd for {lﬁoeq?rﬁr st&ewrrﬁﬁsi on tested and then duplicat gdp
for the remaini ngaesuRsi ons.833These® s®8ttings were 1.27 nmm bel ow t he
nom nal desired pgxigt st hi cknessy@n- eaghnpass. Nomi nal Pass Schedul e :
SUBSTI TUTE SHEET (RULE 26) WD 01/59045 PCT/ EP01/01376 11 Pass 1 100 mm -
83 mm Pass 2 83PmMS- 465 mm ~P4E8 3 65 Mh - 50 mm Pass 4 50 nm- 37 mn 5
P_azs|55 37hrrmf- ﬁ@a@@ 6. A 6087 nmaml| ongs phvece of nmetal was sheared fromthe
m d-1 ength of the 25 t hick piece to I f dE zhAg. e
two renaini ng6 pi @’ce@oag]m pjﬁ?ngagl%ecientcggt ﬁ%% ulr ﬂ‘g%e fsél%rafr%#e)a%%%ﬁg tlh-()gql A
second bl ock was mjidvarriduh saetihe eab nemt tas cki mfiged edi Rei HERE 53T 6.

G| concentrate yag. added , b, { g emulsi Oonk onphlablcacLbiuobuar back

concentrati on. . ces fromeach of the original blocks were
then roll ed afterntehddts dfyrnace iy S§E&FGiI918.3 15 minmin using the

fol I gyi ng nonynaly pass.csehedulPasmsd 26 ven - tife MmarRass realfienh - @ 5 mm
indicated in items 5 and 6. 0il concentrate was added
to the emulsion to obtain a 7% volume concentration.
8. The two pieces from each of the original blocks were

then rolled after reheating at a mill speed of 18.3

15 m/min using the following nominal pass schedule
Pass 6 25 mm - 16 mm
Pass 7 16 mm — 9.5 mm
Pass 8 9.5 mm - 5 mm

9. After the last pass, two 600 mm long pieces were hot
20 sheared from each of the pieces rolled. This metal
was saved for later inspection in the as-rolled and
anodized condition. The distance between two marks
scribed on the roll was measured on the strip surface
following the last pass for use in calculating

25 forward slip.
10. The top work roll was then sampled via caustic
extraction of a known area for the later measurement

of the aluminium deposited on it.

30 A roll coating measurement was carried out as follows.

1. A plexiglass, gasketed fixture was attached and
sealed to the center of the top work roll. This
fixture includes a reservoilr covering an area of
20.26 square centimeters of the roll surface.

35 5. Fifteen milliliters of 1N sodium hydroxide was

syringed into the reservoir where it was permitted to
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Pass 8 9.5 nm- 5 nm9. After the last pass, two 600 nm|ong pieces were
hot 20 sheared fromeach of the pieces rolled. This netal was saved for
| ater inspection in the as-rolled and anodized condition._The distance
bet ween tWOOMPME scribed on the roll was measured on thePSTEFP/UHE ace
following the |ast pass for use in calculating 25 forward slip. 10. The
top work roll was then sanpled via caust®c extraction of a known area for

the later neasurenent. of.the m_ni g deposihad eRakt ng30-A ral atin
measur enent was cgr%%l ed outE asalf‘%l Ia{)lws . A f))l exi gl Zssnggacs)ket edé f%)%t ur eg

was attached and ssedleg tion W@m@rat@rlx he TP Wtk roll. This fixture

i ncludes a resﬁrvqihr COYGLERG an &reA Gfas 20n26 sguereccent iwet essrahgehe
roll surface. 35 2. Fifteen mlliliters of 1N sodi um hydrox d S,
syringed into the r’-@%ﬁﬂﬁ rrevﬁ?é%"é)ﬁ s BT ey i]?ﬂygzs?—lEET
(RULE 26) WO Qi/ 59045 1F§§3T{nEPQJ;/r&L~&76N1t112 deaohmnetih vtéhEzaI waraumppdliled,

coating on the roll _ surf apI’OXI er S fieC
li quor was then eXtyd&&d gg? tﬁen%r reréglrd%g r “and” rnTgace |1nt 0 a

sanpl e bottle. 5 dothie.15 rri ri nses vvlth dei oni zed water were applied,

extracted with.a syringe qﬂ%ﬁﬂgﬁ%t G d f}:ea@[@fg)l\@as bottéeniReqa Tot @l @ um num

in the sanple vvas eterm via | CP. roll coating _weight vvasthen
cal cul ated andé- 10hexpredded coatHng i gieadd fof “aSuni TRH 5%1&?]{}%

tcﬁgt' Irtﬁflg;]t of f;ﬂh' )@Feis%%sih The rﬂhhm@?bmﬁg wars f oladi hembepbet t exquairteh

ion an w e e n o teprlor art. 15 Figure 1 is a
graph showi ng the C&ﬁﬁ%”&?cferlblq{un‘bosjf]or%‘érﬁ% tons) applied on an al um ni um
al l oy AA5182 versusréhe ndashetng was found to be better with the

invention than with the emulsion of the prior art.

15 Figure 1 is a graph showing the applied rolling force (in
tons) applied on an aluminium alloy AA5182 versus the number
of passes.

As can be seen, an improvement of 6.4% on average 1is
achieved with the emulsion of the invention over the emulsion

20 of the prior art.

Figure 2 is a graph showing the applied net rolling power
(total power minus bearing losses, in kW) versus the number of
passes.

An improvement of 6.0% on average 1s achieved with the

25 emulsion of the invention over the emulsion of the prior art.

The plate-out properties of both emulsions were also
determined. The o0il plate-out property of an emulsion is
herein defined as the property of the film to separate out

30 from an emulsion onto the aluminium surface. The greater the
formation of a film oil on the aluminium surface, the higher
the lubricity and the better the roll coating.

The plate-out property 1is determined as follows. A
preheated aluminium sheet 1is submerged in an emulsion for a

35 given time and then positioned at 40° angle. After drying in
an oven, the amount of deposited oil is calculated from the

weight difference of the aluminium sheet.
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of passes. As can be seen, an inprovenent of 6.4% on average is achieved

with the ermul sion of the invention over the enulsion 20 of the prior art.
Figure 2 is a graph showing the applied net rolling power (total power

m nus beawiowi/sbaasses, in kW versus the nunber of passes. PEAIVEPOOIGEMENt

of 6.0% on average is achieved with the 25 enulsion of the invention over
the emul sion of the prior art. The plate-out properties of both emul sions
were al so determ ned. The oil plate-out property of an. enulsion i herein

AR

defined as the prbperey 6F0t RE/FY IHAT of S&par aPe bE P36°Fr 6 Sion
onto the,glugioi umsurfacer Theogreater whe founatifom ofha éhbhsodh of the

alum nium surface, the :nigher the lubricity and,the hett. he_rol.l
coati ng. tfhe pVEDEG0t pﬂb%e‘?{?/r?s 58Ferhﬁ%%g a}sfa%léfel gmg.a‘i{e%rg %attgg

al um ni up1 sheebut s psubrergedi ntlan emullsiion fogr @he 35ngevencni wefard Hthen
positioned at_ 40 angle. After [ in.an.oven, .the-appunt of deposited
oi | igs ch?%%%‘f%ﬁrf Jrgléﬁqr%ﬁéEﬁ@?é%t leef ?grerl{ce of “the al uni ni um sheet .
SUBSTI TUTE SHEET (RULE 26) WO 01/59045 PCTI EP0O1/01376 13 A value of 650

my/m was foupg fouetr{%%iﬁll"gi oLkt e sh@n eheyieas asvaleye refd 1450 ing ne
was found for the “emul sion of the invention. Th refgrerh %Ee hi,gher_.val ue
obt ai nedaPat 1 Etie toplraersut $itopef £ Bﬁatthetréarﬁﬁ%%n PNt hESi AVEREgR™
reflectsgubrits beftexe ! vhuieiby ovesrdhererdepeardts emul shenenliieiduenchi ng

effect of an enulsion_is defiped as its _abilit r. ve heat. The heat
Crandt erSYFORT RS HPOM AFURT SOFT 208 60Fheogﬁu%6§i&%_ﬁl§h%'ér ef ore depends on
the emul sifiers 19 systeht as el |ias omede anulsitbe corteriticat iNgIPheas a

resul t, iés&%bﬁéngg %%i%%PESMiEQmE@§a@hQQe%E d@%@?lydfﬂﬁy%%&gaﬂkomeat
t enper at GP8°i A ordef to mErove the heat renoval and thus obtain a better
cool i ng. r¥neveapanilzahlencpeaper at GEELEE KOCH e emul sion of the

The vaporization temperature of both the emulsion of the

15 prior art and the emulsion of the invention were measured

using a METTLER FP-82HT HOT STAGE commercially available from

Mettler Toledo. A sample of an agueous emulsion containing an

0il composition is sandwiched between glass plates located

between two heaters, which are maintained at the same

20 temperature. The temperature of the sample 1s remote-

controlled and the motion of the emulsion is observed via a

polarizing microscope or transmission microscope. At a certain

temperature, the emulsion no longer maintains the status that

the o0il droplets are dispersed in water, and the emulsion

25 system collapses transiently. The change of the dispersion

system observed by the microscope is recorded as the
vaporisation temperature of the system.

The vaporization temperatures are plotted against the oil
contents of the tested emulsions. Figure 3 shows the obtained

30 corresponding curves.

It results from Figure 3 that at a 6% o1l concentration,
the water phase of the emulsion of the invention vaporizes at
130°C whereas the water phase of the emulsion of the prior art
vaporizes at 103°C. Therefore, the vapor phase between the

35 roll and the coolant is significantly reduced with the
emulsion of the invention, which enables a higher heat

transfer.
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15 prior art and the emulsion of the invention were neasured using a
METTLER FP-82HT HOT STAGE commercially available from Mttler Toledo. A
sanpl e of an aqueous emul sion containing an oil conposition is sandw ched
bet ween gWOH/58844t es | ocated between two heaters, which aPel/FBIMdThed at
thesameﬂ)tamaaﬂxe.ThetamaaUMeofthesamﬂelsremn&

controll ed and the notion of the enmul sién is observed via a polarizing

i croscope of, 1LANSM SpLAR. [ CLOSGOPELy AL A 68T BhR  LRBBET abUEE. thed
emul si on no |'dhger maintains the status t the oil droplets_are

di sper seenihavaverf ahd theusduPlaen 25659§FéﬁﬂéélWéEEeEhﬁrﬁﬂgﬁéﬁFPyOﬁThe

change of,the,diLspersi Onn System.eRsry,veashdly ddendn @m@sem@Eswnr econded as
the vaporisation tenﬁgrature of the ﬁ%ﬁfe”] The vggorl atl %Eg%%% atures
are pl ot iedeRgaPhst 2t RELGRE COALEM S0 tthe 1Bste SIO igure 3
shows; t henhobtai nedns3Ppeosnespondivag.curves. It results fron1F|gure 3 that
at a 6% oil concentration, the water phase of the enul sion of the

i nvention vaporizes at 130C whereas the water phase of the emul sion of the
prior art vaporizes at 103C. Therefore, the vapor phase between the 35
roll and the coolant is significantly reduced with the emulsion of the

i nvention, which enables a higher heat transfer. SUBSTI TUTE SHEET ( RULE
26) WD 01/59045 PCT/ EP01/ 01376 14 Hi gher thermal conductivity of the vapor
phase and enthal py of the |iquid phase are obtained with the enul sion of
the invention. In order words, when using the emulsion of the invention, a
better cooling ability is achieved and therefore 5 the oil consunption is
| ower. SUBSTI TUTE SHEET (RULE 26) WD 01/59045 PCT/ EP01/01376 15 CLAIMS 5
1. Water-soluble alum nium and al um ni um al |l oys hot
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rolling oil conposition conprising a base stock oil and, based on the
total weight of the conposition, from1l to 80% by weight of a conbination
of : - a nonoester of a fatty acid with a polyol and 10 - a tetraester of a
fatty aciwowiisépspent aerythritol; the wei ght nonoester tetrRETERI/NEMG O Of
said conbination ranging from1:20 to 10:1. 2. Wter-sol uble oi
conposition according to claim1, 15 genprising, based on the total weight
of the composition, from 0,1 to 20% of a m xture of ethoxylated al cohols
having from5 to 15 carbons atons and preferably from 12 to 15 carbon
atons. 3. Water-soluble oil conpositicoarsscording to claim1 20 or 2,
conprising, based on the total weight of the conposition, from3 to 30% by
wei ght of said conbination. 4. Water-soluble oil conposition according to
any one of clainms 1 to 3, wherein the weight nonoester : tetraester 25

rati o ranges 5ron1%égg §$o§'%195-aYﬁ&§£i§H|U§$§ 0k 1 uROAPES! td DibyascHl ng
to any one of ~“clal s 1 o‘ﬂt wherein the fatty acid of E%éVnDnoe§§ercPas
from 16 tol20ngaphdncampmsisnerpcefr@radiyd & dedc HQE gnd, base

vat er - soL bl &, Oi #coEQ'Tp%éfél%‘ RGCOF NG drfpcity: D, Offrovl ai mecl 80%5by
wherei n pol yol of the nonoester is glycerol. 7. Water-sol uble oi

conposi t WeATBECBEIRNGOTB1BAY 16Re 95f * 35 clainms 1 to 6, wherein the fatty
acid of the tetgagsheeshas offr amrk6 tiyo a2Q dcariludn aatporis/cndhnpt ef erably i's

| ei i d. SUBSTI TUTE SHEET (LRUL .01/ 4 6 16 8.
3a$;ﬁ3§g:ubIe‘oFItEBHﬁS§FFFoﬁ%a CEF%?%@¥¥%9%H§%%h%éﬁggéggg%éyﬁg%b 7,

further conprthiengweiaged omothestetal : wekghtagEteRe compERit Pén, Faidh 1

to 30% preferably f 0 £, 2Q% by weighty .of ol eic acid. 5 9.
Wat er - so SH%éE§? ggo%%ggﬁﬁiog according to claim8, further conprising, a

trial kanol am ne (C2_4), preferably
2. Water-soluble oil composition according to claim 1,

15 comprising, based on the total weight of the composition, from
0,1 to 20% of a mixture of ethoxylated alcohols having from 5

to 15 carbons atoms and preferably from 12 to 15 carbon atoms.

3. Water-soluble oil composition according to claim 1
20 or 2, comprising, based on the total weight of the

composition, from 3 to 30% by weight of said combination.

4. Water-soluble oil composition according to any one

of claims 1 to 3, wherein the weight monoester : tetraester

25 ratio ranges from 1:10 to 5:1.

5. Water-soluble oil composition according to any one of
claims 1 to 4, wherein the fatty acid of the monoester has
from 16 to 20 carbon atoms and preferably is oleic acid.

30
6. Water-soluble oil composition according to any one of

claims 1 to 5, wherein polyol of the monocester 1is glycerol.
7. Water-soluble oil composition according to any one of

35 claims 1 to 6, wherein the fatty acid of the tetraester has

from 16 to 20 carbon atoms and preferably is oleic acid.
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triethanolam ne, in such an anount that all bindab
bound to a part of the oleic acid. 10 10. Water-sol
according to anyone of claims 1 to 9, conprising (
based on wbe1/5409% al wei ght of the conposition) . -

e trialkanolamne is
ubl e oil conposition
i n wei ght percentages
0. 1- 1. (®GTAEP01/01376

trialkyl (C _4) phenol; 15 - 0.5-4.0% of trialkyl (C3_10) phosphate ester;
- 1-4%of petrol eumsul fonate; - 0.1- 1ngof organic fatty acid (Cl16-20) -

0.1-0.5% of am no al kyl (C2-4) al kanedi ol

trial ol
(C2_4) amine; 820 W?t%€9§%¥u% gl e réFWﬁﬂﬁf?%ﬁ éSSPaéeeﬁeqib é%tégg -
5- 15% of o pentiagmg hni ted tet raufcahtay achb f I 20) baestder on- he- 100%Lof

5- car box hex cIohexe o] tano C
ethoxyla%%ﬂgaFc%%oFge €8TR8® Q%8Hpr%§?ﬁg 2t§05gH2
a sil oxamobasedwpdyipnerf olethe bakdnce being a m xt

f t ype of
5e5aserS 2 6Te: 5006 o

ure of napht henic Iube

base oils. 30 11. Water-soluble oil conposition according to any one of
claimse 1 to 10, in which the base stock oil has a V|sc05|ty ri sed
between 7 and9150 ¥Stentsabeblr efér SOMPATEtWEEN IO H S0t %sF t™adc. 35

SUBST! TUTE, SHEET (Reldz i28)nd0 04/ 5%%51&@%&8@%@13?6@ 17, 12 pr@fleriamlwat er

enul si on conEr|S|ng water and fro to 30%
(v/v) of tFhetiharet <8eRGbl e 11oi | SE6 o§?i|o%m%%%5rdl

ab' Yy {rom; %dra%ljéﬁ)

%o any one of clains

1 to 11.+5i4d8kaRrnerstef @ bbeanpr epanabvbon of ahwabéElsobubwe oi

congg§ition according to any one of clains 1 to 11,

conpri sing

10. Water-soluble oil composition according to anyone of

claims 1 to 9, comprising (in weight percentages based on the

total weight of the composition)

- 0.1-1.0% of trialkyl(Ci.,) phenol;
15 - 0.5-4.0% of trialkyl (Cs;.10) phosphate ester;

- 1-4% of petroleum sulfonate;

- 0.1-10% of organic fatty acid (Cis-20);

- 0.1-0.5% of amino alkyl (C,.,) alkanediol (Cz-s);

- 1-4% of trialkanol (C,.4) amine;

20 - 2-10% of a glycerol mono fatty

acid (Ci4-30) ester;

- 5-15% of pentaerythritol tetra fatty acid (Ci6-20)

ester;

- 0.5-1.0% of 5-carboxy 4-hexyl 2-cyclohexen 1-

octanoic acid;

25 - 3-6% of a mixture of ethoxylated alcohols (Cs.is,

comprising 2-10 CH,O groups) ;

- 0.05-0.4% of a siloxan based polymer;

- the balance being a mixture

base oils.

of naphthenic lube

0il has a viscosity

30
11. Water-soluble o0il composition according to any one
of claims 1 to 10, in which the base stock
comprised between 7 and 150 cSt at 40°C, preferably between 20
and 50 cSt at 40°C.
35
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bl endi ng the base stock and the other ingredients under stirring or with
any|HIX|ng devhce 10 1ﬁ Process for the preparation of an oil-in-water
enul sion according to claim 12, conprising diluting the oi] _compasition in
wat er und¥pP038944Fi ng. 15. Hot roll | ng process for rolling BUEPH%Mband 15
al um nium al l oys sheets, conprising applying an effective anmount of the
inulakon according to cIa|n112 16. Hott7rolling process according to claim
ﬁ | Ch I S agarr e? OUt wage Q%hlsqlolnl %n(gﬁyl%rﬁig})lv@atf@f l angof%Zm l@% Of

t he wat er - sol i np05| ion according to any one of clains 1 to 11
to prepate Giol Arpmwi@waéhmlérémsl—|ﬁ@eh§éd td “Be %%eﬁh?nW§Qﬁ Ui thor

alun]nlughilkﬁ%ngEtlﬁﬂlgkggrgﬁg%e%% 229 BBe Use ohitdae 10ide in-.wat er
enul sion of ¢ m 12 in a hot roélling process. 30 SUBSTI TUTE SHEET ( RULE
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5 13. Process for the preparation of a water-soluble oil
composition according to any one of claims 1 to 11, comprising
blending the base stock and the other ingredients under
stirring or with any mixing device.

10 14. Process for the preparation of an oil-in-water
emulsion according to claim 12, comprising diluting the oil
composition in water under stirring.

15. Hot 7rolling process for rolling aluminium and

15 aluminium alloys sheets, comprising applying an effective
amount of the emulsion according to claim 12.

16. Hot rolling process according to claim 15, which 1is
carried out in a hot rolling reversible mill.
20
17. Use of the water-soluble o0il composition according
to any one of claims 1 to 11 to prepare oil-in-water emulsions
intended to be used in a aluminium or aluminium alloy hot
rolling process.

25

18. Use of the oil-in-water emulsion of claim 12 in a
hot rolling process.
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