
Transmission lubricant The present. invention relates to rabricants for 5 7.rarasmission systems and
wind power plants wherein the transmission system combrises a lubricant containing
poiva.i(meth)acrviates, In addition, the    invention describes polyalkyl(meth)aorylaCes and processes
for preparation: thereof and use thereof as lubricants in 10 transmission systems. Dec.reas.Lcj global.
mineral oil reserve.,d discussions about a ri.s  ricj carbon dioxide. content in the earth's atmosphere
are causing increasing. interest in aiternati,_ 15 energies. More particularly., systems for utilization of
wind energy are gaining increasing importance. These systems comurise, as well as further
components, particularly transmission systems, which are subject co 20 extreme stress. For instance,
not only are extremely high, highly varying torques transTitted, but these systems are also subject to
significant temperature changes. Furthermore, these systems and hence the transmission systems
present therein should have a. Tow maintenance 25 requirement, since the economic viability thereof
would otherwise be great'- irmaired or they would be unviable. Due to this profile of requirements,
transmission systenE for wind power plants differ very greatly from other 30 transmission systems
which are used in plant and vehicle construction. These differences are manifested particular in the
lubricants too, which are used for these transmission systems.  While automobiles typically inbased on
operating performance - have relatively short oil change intervals which can be conducted in a
standard mannex in any workshop, oil changes for wind power tlants are assoc.iated with. a high level.
of cost, time and materiasince the o 1 haste be conveyed fron the base to the pod, and the used oil
has to leave the pod in the reverse dire.ction. Moreover, the amount of oil is large and is up to 1500
liters according to the plant size. An additional. 10 factor is that the oil change leads to an interruption
in power generation. 1 add.iticn, it should be ensured that a transmissior. syRtem does not fail since
exchange thereof at a great height. above the surface of the earth is very expensive, and a
replacement is often available only at 15 long wait times or laborious repair. For these reasons,
high-performance transmission oils used preferentially for wind power plaints are those which retain
their function over a long period and can be used over a large temprature ranae. In addition, the power
loss caused by the 



20 transm ssion oil should be at a minimilm. Other industrismissonis likewise profit from  transmission
oils with long .L.J.t5 which the oil change isinc        even in. the cases in veniien.t per se, or the
stresses are typically more honoqe.n.eou than in wind,power ;Plants. The ad7fantace of lower
shutdolc times and of better protection, for the transmission system, and also of the costs for the oil
change owing to the high amount of transmission. oil, also applies in ind)istrial transmission. U
applications outside wind power. For these reasons, it is customary to operate transmission systems
for wind tower Plants using lubricants based on  specific polyalphaolefins (PACs). Such lubricants are
detailed, for example, in TO 2007/145924 .70., These lubricants generally comprise two base oils of
different viscosity. The known lubricants have a useable profile of prop However, the provision of a
lubricant with. an improved profile of properties is a constant task. In view of the prior art, it is thus an
object of the present: invention co provide a lubricant for transeission sysuems with an improved prof
ilL e of properties, For example, the lubricant should have an improved seal 15 compatibility, more
particularly- compared to bolyalphaolefins In addition, tine 1 -ibricant should d hibit improved flow
characteristics at low temperatures. Furthermore, the lubricant should have an enhanced viscosity
index without any associated decrease in I ha on service life of the lubricant. Espec 7.11y the
lubricancs detailed in WO 2007/1459:__ Al comprise relatively large amounts or expensive P0s, the
preparation of which is complex and which have a high 



25The second base component of the lubricant.      'Med is a FAO grade with a lower viscosity and is
much less exuenssve. It is therefore a artacular t substitute the amount or grade of the relatively more
expensive component with less expensive alcacnatives. In addition, the wear and fatigue of the
transmission systems should be minimized as far as possible by the lubricant_ At the same time, the
lubricant shpuld minimize  the power loss, i.e. lead to a Tow coefficient of friction, In order to increase
the efficiency of the plant. Furthermore, the lubricant should be compatible with. many 5 additives.
although, to improve compatibility, if possible, only minor additives, and. ideally no additional additives,
should be necessary since they are associated with further cos-Ls. 10 These objects, and. further
objects which are not stated explicitly but are immediately derivable or discernible from the
connections discussed herein by way of introduction, are achieved by a lubricant for a transmission
system haying all features of claim -I. 15 Appropriate modifications of rho inventive lubricants are
protected in the dependent claims referring back to claim I. With regard to the
polyalkyl(meth)acrylates, processes for preparation thereof and use thereof and the wind power plants,
claims 1, 20, 23 and 29 are a solution to the 20 problems. The present invention accordingly. provides
a. lubricant for a. transmission system, whd(ii is characterized in that it comprises at least. 30% by
weight of 25 polvalkyl(meth)acrylate. The present invention further provides a. polyalkyl(meth)acrylat.e
for use in lubricants, comprising a) 0 to 25% by weight of repeat units derived from 30(meth)acrylates
of the formula (I)  H                         H in which P. is hydroge.n or methyl and R is an alkyl radical
having I to 5 carbon acoms, 50 7.o 100% by weight of repeat: units derived from (meth)acry ates of the
formula (II) 0R2 H 



R is hydrogen or methyl. and R2 is an alkyl radical having 6 to 15 carbon atoms, and c) 0 to 50% by
weight of repeat units derived. from (meth)acrylates of the formula (III)  H 0 in which P. is hydrogen or
methyl andis an alkyl 10radical having 16 to 40 carbon atoms, which is characterized in that the poly
il(mehh)acrvlate has a weight-average =Jocular weightthe =ace from 3000 to 25 000 g/mol and a
polvdispersity in the range from I.1 to 2.5, and 15the repeat units of the formula (II) are a mixture of
linear and branched radicals where 5 to 8096 of the R2 radicals are branched, based on the weight of
the repeat units of the formula  WO 2011/134695PCT/EP2011/052712 It is thus possible in an
unforeseeable manner to provide a lubricant for a transmiss on system with an improved profile of
properties. 5 Forathe lubricant c-adlibies amproved seal comiparibilft:,,/, more particularly compared to
polyalphaoiefinz. In addition, the lubricant has improved flow characteristics at low temperatures.
Furthermore, the lubricant has an enhanced viscosity index without any assoc4ated decrease in the
service life of the Thubricart More naxtecularly, the shear stability is excellent, and the outstannin.a-
rheblogiceel properties of the IL ubricant should be taken into account. Fur kiermore, the lubricant can
be provided relatively inexpensively. At the same time, the amount of relat.ively inexpensive
components, particula-clv of low-viscosity base oils, can be kept blob without any unacceptable
impairment of the further Properties, particularly the shea- stabl] 'y, the low-temperature flowability or
the viscosity index. Morse,'lubricant can be produced from inex-oens base materials on the industrial
scale without any 25 associated investments in expensive plants or dancer co -h: environment. 



In addition, wear and fatigue of the transmission system can be greatly minimized by the lubricant. A
distinc on is 30 typically drawn between two croups of faults at metallic surfaces of transmission
systems, especially at gearings and roller bearings:  1. Wear resulting from continuous surface
material removal or scuffing as a result of abrupt material removal after surf ace wear of both friction
partners. 5 2. Pasigue which becomes visible through gray staining (surface fatigue, micro-pitting) or
craters (subsurface fatigue, pitting). This damage is caused by material flaking off or breakin.g out
owing to cracks, which are caused 20-40 pm or 100-500 pm below the 10surface by yr.stressen in the
metsal. lattice. The tames of damage mentioned are commonly known for Gearings and roller
bearings, and are described in detail, for example, in the publications "Gears - Wear and Damage 15
to Gear Teeth", ISO DIN :0825 ard "Walzlagerschaden" rDamage to -olle- bearings], Pub!. No. WL 02
102/2 DP. from FAG ::;chaeffler KG), Schweinfurt 2004.    Furthermore, the low coefficient of friction of
the 20 inventive lubricant can keep the power loss of the transmission system extremely low.
Mbreover, the lubricant is coispatible with many additives, and barely any, if any, additives are needed
Eo improve compatibility. 25 Surprisinnly, a polyalkyl(methacrylate particularly preferred for
achievement of the properties detailed above can be prepared very inexpensively, the preparation
being possible preferentially without the use of particular 30 solvents and within a relatively short time.
serve to reduce friction and wear, and for force transmission, cooling., vibration damping, sealing
action and corrosion protection. In this context, transmission oils are Typically distinguished from other
lubricant oils, which can serve, for example, for lubrication of engines. Typically, these differences are
manifested particularly in the additives added, and transmission. oils in many cases have higher
proportions of antiwear and extreme pressure additives compared to motor oils. 10 The inventive
lubricant comprises at least 30% by weight, referablly at least 40% by weight and more preferably at
least 15% by weight of polyalkyl(meth)acrylates. 15 Polyalkyl(meth)acrylates are polymers by which
polymerization of alkyl(meth)acrylates can be obtained. The expression methlacrylafes8 encompasses
metbacrylates and acrylates and mixtures of the fwo. These monomers are wide8y known. 20
Polyalkvl(meth)acrviates comprise preferably at least 40% by weight, more preferably at least. 60%
1.W. weight, especially preferably at least 80% by weight and most preferably at least 90% by weight
of repeat units derived 



25 from alkyl(meth'acryiates. Polyalkyl(meth)acrylates of parLicuiar interese include those which
preferably have a weight-average molecular weight M,A, in the range from 3000 to 25 COO g/mol, 30
preferably 5000 to 20 000 gimol, more preferably 10 000 to 18 000 olmol and most preferably 13 000
to 15 000 g/mol.  The number-average molecular weight Mil may preferably be in the range from 2500
to 20 000 glmol, more preferably 5000 to 17 500 g/mol and most referabdy 7000 to 13 000 g/mol.
Further appropriate polyallcyJ.,m _hpac rlates are those whose polydispersity index M/M, is in the
range from 1.1 to 2.5, more preferablythe range from 1.4 to 1.9 and most pi e ably in the range from
1.5 to 1.8. The number-average ana weight-average molecular weights can be 10 determined by
known processes/ for example gel permeation chromaiography (GPO), preferably using a Ptaviii
standard. Preferred pol (math) acry*ates comorise           0 to 23% by weight, especially up to 20% by
weight and 15more preferably up to 15% by weic:fht of repeat units derived from (meth)acrylaes of the
formula (I)  which H is hydroger or methyl radical having I to 5 carbon atoms,       50 to tnn% by weight,
especially at least 70% by. -eight 20and more preferably at least 80% by weight of repeat InlitS
derived from (meth)acryiates of The formula (II) 0 In itor methyl and .7. radical having 6 to 5 carbon
atoms, and  



0 to 50% by weight, preferably up to 30% by weight and more preferably up to 20% by weight of
repeat units derived(metn)acrylates of the formula (III)    in which R is hydrogen or methyl andan a
radical having 16 Tso 40 carbon atoms.  Ira particular eMoodiment, an in:Jen-Jive
polyalkyl(meth)acrylate may preferably at leas: 0. weight and more preferably at least 0.5% by weight
of 10 repeat units derived from (meth)acrylates of the formula (I). In a pacular errft:odiment, an laver
_ve Pol (ninth) acrliate may comprise at least preferably 15 0.1% by weight and more preferably at
least 1% by weight of repeat units derived from (meth)acrylates of the formula The polyalkyl(me ,)
acrylates can preferably be obtn)ined. by 20 free-radicalAccordingly., the proportion. by weigh:. of the
respective repeat units that these polymers have is calculated from the proportions by weight of
corresponding monomers used for preparation. of the polymers. 25 Examples of (meth) acrylates of
the formula (I) include linear and branched (meth)acrylates which derive from saturated alcohols, such
as methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrviate, isopropyl  (meth)acrylate,
n-butyl (meth)acrylate, tert-butyl (meth)acrylate and pentyl (meth)acrylate; and cycloalkyl
(meth)acrylates such as cyclopentyl (meth)acrviate. 5 



The (meth) acrulates of The ion LJia (IT) include especially linear and branched (meth)acrylates which
derive from saturated alcohols, such as hexyl (meth)acrylate, 2-ethvihexyl (meth)acryiate, heptyl
(meth)acrviate, 10 2-tert-butylhebtvl (meth)acrylate, octvl.acrylate _ acryiate, nonyl (meth)acrvlat.e,
decvl (moth) acrylate, ndecyl (meth)acrvlate, 5-methylundecyl.acryiate, dodecyl (m2th)a-crylate,
2-methyldodecyl (meth)acryThte, tridecyl (meth)acrylate, 5-methyltridecyl (meth)acrylate, tetradecyl
(metb)acrylate, pentadecyl (meth)acryiate;  . eth)acrylates which derivr, from unsaturated alcohols, for
example oley1 (meth)acryiate; gycloalkyl (meth) acrylates such as cyclohexyl 20(meth)acrylate,
2-viny1cyc1ohexyl. (meth)acrylate bornyl (meth)acryla:Le. Examples of monomers of the formula
(.,__LL) include linear and branched (meth)acrviates which derive from saturated 25 alcohols, such as
haxadecyl (metb)acrylar.e, 2-methvlhexadecyl (math) acrylate, 2-methylpentadecyl (meth)acrvlate,
2-ethylteti- cyldilacrylate, 2- propyltridecyl (meth)acrylate, 2-butyldodecvl (meth)acrylate,
2-methylhexadecyl (met. h) 30 pentyldodecyl (meLL)acrviate, 2-hexyidecyl (meth)acrylate,
2-hexylundecyl (meth)acrylate, n-heptadecyl (meth)acrylate, 5-isoproDylheptadecyl (meth)acrviate,
4-tert-hutvloctadecyl (meth)acrylate, 5-ethyloctadecyl (meth)acrviate,  3-isouropyloctadecyl
(meth)acrylate, occadecyl (meth)acrylate, nonadecyl (meth)acrylate, eicosyl (meth)acrylar.e,
cetyleicosyl (meth)acrylate, steadyleicosyl (meth)acrylate, docosyl (meth)acrviate and/or 5
eicosyltetratriacontyl (meth).acrylatej cycloalkvi (ifieth)acrylates such as 2,4,5-tr1-t-buL
7Hvinv1cyclohexyi (meth)acrylate, 2,3,4,5-tetrat-butylcvclohexyl (meth)acrylate. 10 Alkyl (m L a rylates
with a. long-chain alcohol radical., especially components (II) and (III), can he obtained, for example,
by. reacting (meth)acrvlates and/or the corresponding acids, with long-chain fatty alcohols, penerally
forming a mixture of esters, for example 15(meth)acrylates with various long-chair alcohol radicals.
These fatty alcohols include Oxo Lcohol(r) 7911, Oxo Alcohol@ 7900, Oxp Alcohol(r) 1100; Alfolg,
610, Alfol(r) 310, 



Mal(r) 125 and Nafol(r) products (Sanol), C13-C15-Alkohol (BASF), T,palg, 610 and Epal(r) 810
(Afton); Linevol& 79, 20 Tinevolg, 911 and Neodol(r) 25 (Shell); Dehydadg, Hydrenol(r)) and LOrOlg
products (Cognis); AcroPol(r) 35 arid Exxal.(r) 10 Chemicals); Kalcolt 2465 (Kao CheTicals). ilIac eight
ratio of alkyl (meth)aprylatep of Lime formula 25(III)the (meth)acrylates of the formula. (T.7) may be
within a. wide range. The weight ratio of monomers of the formula (III) having 16 to 40 carbon atoms
in. the alcohol radical to the monomers of the formula (7-7) having 6 to 15 carbon atoms in the alcohol
radical is preferably less than 30 5:1, especially less than 1:1, more preferably less than 1:5 and more
preferably less than 1:10. In a particular aspect of the present invention_ the weight ratio of
monomers of the formula (III) having 16 to 40 carbon atoms in the alcohol radical to the monomers of
the formula (II) ha ing 6 to 15 carbon atoms in the alcohol radical ::nay be less than 1:100, and, in
preferred embodiments, the polymer does not comprise any monomers of the formula (TIT) having 16
to 40 carbon atoms in the alcohol radical_ Suroadvaht.ages can be achieve.d esneci
pplyaikyl(meth)acrylate for use In ,u _cant- which have a 10 wei ght-average molecular weight in the
range from 3000 to 25 000 g/mol and a polydispersity in the range from 1.1 to 2.5. A further feature of
these polyallwi (meth)acrylaes is that the repeat units of the formula (II) are a mixture of linear and
branched radicals where 5 to 80%, preferably 10 15 to 63%, of the R5 radicals are branched, based
on the weight of the repeat units of the formula (11). Particularly advantageously, it 12 especially
possible i5o use polyalkyl(methiacylates wherein the units derived from repeat units of the formula
(TT) are a mixture of linear and branched radicals where tne proportion by weight of the branched ic
radicals having 9 to 11 carbon atoms Is higher than the proportion by weight of the linear 52 radicals
having 9 to 11 carbon atoms- 25 Poi alycvl (mett) acryl -ates of further interest include those wherein
the repeat units of the formula (TT) are a mixture  of linear and branched radicals where the
proportion. by weight. of the linear H2 radicals having 12 to 15 carbon. 30 atoms is preferably higher
than the proportion by weigh: of the branched '9.2 radicals having 12 to 15 carbon atoms. 



In addition, surprising advantages can be achieved by polyalkyl(meth)acryiates which are
characterized in that the repeat units of the formula (17) are a mixture of branched and _Linear
radicals where the weight ratio of branched to .inearradicals is in the range from 60:40 to 2C:80. In a
further embodiment, preference is givL.n to lubricants comprisi.ng polyalkyl(meth)acrylates wherein
the repeat 10 units of the formula (Ii) have a high proportion of branched T. radicals having 10 to 15
carbon atoms. The ratio of branched to linear P2 radiomore prefet:ahly be in the range from 70:30
topreferably 60:40 to 65:35, the repeat units of the formula (II) having at least. 50% by weight and
preferably at least 70% by weight of radica1s having 13 to 15 carbon atoms, based on the proportion
of repeat units of the formula. (II). In addition, particular. oreferen.ce io given to bolyaikvi(me:
7)acrvlates wherein the repeat units of the formula (II) are a mixture. of R2 radicals with a different
number of carbon atoms, the proportion by weight of R2 radical having. 12 to 15 carbon atoms being
greater than the proportion by weight of P: radicals haring. 7 to 11 25 carbon atoms. The proportions
of repeat units of the formula (II) with the respective carbon numbers and the isomerism :hereof can be
determined by customary processes with reference to the 30 monomers which are used for
preparation of the polymers These Include particularly gas chromatography (GC).  In addition, ithie
with preference to use polyalkyl(meth)acryiates having reneat units of the formula (II) where at leas:.
50% by weight, esoecialiy 70% by weight and more preferably 90% hy weight o: the repeat units of the
formula (II) havincj a branched. R. radical have at least one branch at one of positions 2 lo 5,
preferably at position 2, based on the weight of the repeat units of the formula (TT) having a branched.
P radical. 



10 The a 1(meth) acrylates oflyalkyl(meccry-iptes of the present invention may, in this context, have a
short-chain or long-chain branch.aspect of the present invention, preference is given to using
polyalkyl(meth)acrylates whose repeat units of the formula. 15are a mixture of branched radicals, the
mixture comprising repeat units with methyl branches and with ethyl branches. in addition, it is also
possible to use Tpolyalkyl(meth)acrylates whose repeat units of the formula (II) are a mixture of
branched radicals, the mixture 20 comprising repeat units with propyi branches and with longer-chain
branches, especially butyl or' branches. ParYliculay preference is (Jiver. herelv to
polyallwl(meth)acrviates which contain. both me-fhethyl,       propyl branches and longer-chain,
branches in the repeat 25 units of themula (TT). The type of branch and the position of the branchbe
measured by means of BTYR processes with reference to the monomers which. are used for
preparation of the :polymers. It is possible here to conduct and evaluate especially -'C and -H NMR
measurements. Valuable pointers can be found especially in "Determination of the Olgomer
Distribution in Ethoxylated Linear and Branched Alkanois using- 13C-NMR",  Li. Yang et all Fur.
Poivm. C. Vol. 33 (2), 142 (1997) and "Quantitative assessment of Alkyl Chain Branching in Alcohol
-Based Surfactants by Nuclear Magnetic Resonance" C. Duynhoven, A. Leika and p. C. van der
Hoeven, J. of 5Surfactants and Detergents Vol. 8 (7), 73 (2005). For clarification, it should be pointed
our that butyl branches cannot be distinguished from pentyl or hexyl branches by means of the NMP.
methods detailed, and so the term fiongerchain branch" includes not only the bstv1 branches but also
10 pentyl or nexvi hpanches. In addition, the monomer mixture for nrenaration of the
bolyalkyl(meth)acryiates for use in accordance with the invention may comprise monomers
copolymerizabie with the 15(meth)acrylates of the formulae. (I), (II) and/or. These include aryl
(moth)acrviates euch as benpyl methacrylate or phenyl methacryiate, where :he aryl radicals may in
each case he unsubstituted or up to tetrasubsziLutedi 20 styrene, subsLiLuted styrenes having an
alkyl substituent in the side chain, for example Zismethylstyrene and. [7.-ethvlstvrene, substituted
styranes havinci an alkyl substituent on the rino, such as vinyltoluers and pmethvlstyrene,
halogenated. styrenes, for examnle 25 monochlorostyrenes, dichlorostyrenes, tribromostyrenes and
tetrabromostvrenes; 



maleic acid and maieic acid derivatives, for example isaleic monoesters, maleic diesters, maleic
anhydride, methylmaieic anhydride, maleimids, methylmaleimide; 30 itaconic acid and itaconic acid
derivatives, for example itaconic monoesters, itaconic dies tars and itacopic anhydride;  fumaric acid
and fumaric acid derivatives,for example fumaric monoesters, fumaric diesters and fumaric anhydride;
1-alkenes, especially 1-butene, 1-pentene, T-hexene, II heptene, 1-octene, 1-nonene, 1-decene,
l-undecene, I - 5 dodecene, 1-tridecene, 1-7etradecene and 1-flentadcene. In a particular embodiment,
it a esoeciaLl y poss ibis -7..o use dispersing. monomers. 10 Dispers.ing monomers nave i..n.g oeen
i.sed for func:ionalization of polymeric: addit'- and are therefore known to those skilled ubricant oils he
art (cf.  Mortier,Orszulik (eds.): "Chemistry and. Technology of Lubricants", Elackie Academic &
Professional, 15 London, 2rid ed. 1997). It is appropriately possible to use particu.iar y heterocclic vinyl
compounds and/or ethylenically nsa:Lurated, po ar ester or amide compounds of the formula (IV)  in
which R is hydrogen or methyl, X is oxycen, sulfur or an 20 amino group of the formula -NH- or -NRd-,
in which. Rtis an alkyl radical having I to 10 ard oreferably I to 4 carbon atoms, K4 is a radical which
comprises 2 to 50, especially 2 to 30 and preferably 2 to 20 carbon atoms and has at least one
heteroatom, preferably at least two heteroatoms, 25 as dispersing monomers.  hydroxylalkvi
(meth)acrylates, heterocyclic (meth)acrylates and/or carbonyl-containing (meTh)acrylates. 



The trciroxyai.kyl (TeacT lates include 5 2-hydroxyprouyi (math) acry_atie., 3,4-dihydroxyhutyl
(menn)acrylate, 2oxyethy7. (meth)acryiate, 3-hvdroxyDrouyl (math) ac rylate
7-dimethy1-1,66-hexanedlolacrviaTe and 101,10-decanediol (met(rylate. Carionyi-containing (yneth)
acrvlates comprise, for example, 2-carboxvetbv1 (meth)acrylate, carboxymeThyl (meth)acrylat:e, 15
N-(methacrvlovlox:y)formamide, acetonyl (meth)acrylate, mono-2-(meth)acryloy1oxye:hyl succinaie,
N-AmeT:h) acryiovirftorlDnoldne, N-(meTn)acoyT-2-flyrroliciinone, 20 N-(2-meth.)acsy7oyloxyethvi) 2
pyrro idincne, N-(3-(meth)acryloyloxypropy1)- )yrroiidinone,
N-(2-(meLL)acryloyloxypentadecy1)-2-pysroiidinone,
N-(3-(ifieth)acryloyloxvheptadecy1)-2-pyrroTHHirone and N-(2-(mclih)acrylovioxyethyi)ethvieneurea.
2-aceMacetoxyethyl (meth)acryTaLe The heterocvc c (meth) acrylates include 2- imidazolyl) ethyl
(Tneth)acry to, oxasolidinylethy] (meth)acrylate, 2-(4-ric)rphollnyi)ethyl Oftethjacrylate,
1-(2-methacryloyloxyethyl)-2-pyrrolidons, N-methacrvloylmorpholine, N-metharryloy1-2-pyrrolidinone,
N-(2-merilacryloyiloxyethyl)-2-pyrroljdinone, N-(3-methacryloyloxypropy1)-2-pyrrolidinone. The
aminoalky_ (meth)acrv.lates include especialiy N,N-dimethylaminoethvl (meth)acrviaTe,
N,N-dimethylaminopropyi (metiti)aiorviale, N,N-aLethylaminopentvl (metiriacrvia7e,
N,N-dibutylaxinohexadeovi (meth)acrylat_e. 



10 In addition,is possible to use amixIoalkyl  imethjacryiamides as dispersing. monomers, such as
N,N-dimethylamOrnopropyl(meth)acryiamide.    In addition, *t is. possible to use phosphorus-,
boron-15 arldlor silicon-containing (metb)acrylates as dispersingmonow=s, such as
2-(dimethylphosphato)propvi (meth)acrylate., 2-Kettlyienephosphito)propyl (meth)acrylate,
dimethvlphosphiilonethyl (meth)acrylate, 20 dimetloytphosphonoethyl (meth)acrylaLe, diethyl
(meth)acrvicylphosphonate, diprouyl (matb)acryloyiphosphate, 2-(dibutyl-ohos-ohonojethvl
(meth)acryiate, 2,3-butylenelmethjacryloyiethvi borate, 25 methyldieLhuxy(meth)acrvloylethoxysilane,
diethyliphosphatoethyl (meth)acrvlate. The preferred heterocyclic vinyl compounds include
2-virrsripyridine, 3-vinylpyridine, 4-vinylpyridine, 2- 30 methyl-5-vinylpvridirie, 3-eCny1-4-vinylpyridine,
2,3- dimethv1-5-vinylpyridine, vinylpvrirridine, 9-vinylcarbazole, 3-vinylcarbazole, 4-vinylcarbazole,
1-vinylimidazcie, N-vinylimidazole, 2-methyl -1-  yinylimidazole, N-vinylpyrrolidone, N-vinyipyrro dine,
3-vinylpyrrolidina, N-vinylcaprolactam, N-vitnyibutvrolactam, vinyloxolane, vinyl furan, vinylthiophene,
viny.r.hioiane, virv7Lhiazoles and 5 hydrogenated vinyithiazoles I viryloxazoles and hydrogenated ed
vinirloxaizoles. The particularly urererred disnersfng monomers Include especially. ethvienically
unsaturated comnounds comprisi 10 at least one nitrogen atom, these being selected with particular
preterence from the above-detailec. hetexocyc... vinyl compounds and/or aminoalkyl (meth)acrylates,
aminoalkyl(me:h)acrylamides and/or heterocyclic (moth)acrylates. 15 The proportion of comonomers
can be varied a000rdtng to the end use and profile of properties of the. polymer. In general, this
proportion may be in the ranae from C to 30% by weight, preferably 0.01. to 20% by weicht. and more
20 preferably 0.1 to 10% by weight_ Especially the proportion. of 1-alkenes can preferably be limited
to proportions of ap to 30% by weight, preferably up to 20% by weight and more preferably up to 1.0,
particularly preferred embodiments of 



polyalkyl(meth)acrviates for use in accordance with th 25 invention not having: any repeat units
derived from 1- alkenes. The aforementioned a hylenical. I y unsaturated monomers can be used
individually or as xcures. It is additionally 30 possible to vary the monomer composition during the
polymerization of the main chain in order to obtain defined structures, for example block copolymers or
graft polymers,  The preparation of the polyalkyl esters from the above-described compositions is
known per se. For instance, these polymers can be obtained especially by free-radical bolvmerizatiori,
and also related processes, for example 5 NERPAtom Transfer Radical Polymerization) or _ (=
Reversible Addition Fragmentation Chain Transfer). The :AMP process is Known us- se. This reaction
regime is described., for example, by J.-3et. al., J. Am. Chem. 10Soc., vol.P. 5614-5615 (1995), In
Matyjaszewski, Macromolecules, vol. 28, p. 7901-7910 (1995). In addition, patent: applications TO
96/30421, TO 97/47661, TO 97/18247, TO 92/40415 and WO 99/10387 disclose variants of the
above-described TATRP, In addition, the inventive polymers can be obtained, for example via RAFT.
methods Soo. This method is explained, in detail, for example,TO 98/01478 and TO 2004/033169, to
which explicit reference in made for the purposes of the 20 disclosure. In addi tion,the inventive 90
ymers are oh itroxide-mediated. polymer7.za... described in US 4581429 Inter alio_ d by NTIP oh a.fe
One comprehensive descri.ption, more particularly with further references, of these methods is Given
in K. Matyjaszewski, T. P. Davis, Handbook. of Radcal Polvmerization, Wiley Inter science, Hoboken
2002, to which 



30 explicit reference is made for the purposes of tbe disclosure.  The free-radical polymerization of the
ethylenicaliy unsaturated compounds can be effected.. in a manner known per se. Customary
free-radical polymerization is described inter alia in. Ullmann's Emcyclopedia of Industrial.. 5
Chemistry, Sixth Edition. In the context of the present invention., the par ymeri zatron is ihttlated using
at Least one polymerization initiator for free-radical polymerization. These itisude the azo initiators
widely known in the specialist field,as. 102,2'-azobisisobutyronitsrile, 2,21-azobis(2,4-
dimethvivateroni:rile) and 1.,h azobiscyclohexanecarhonitrile, organic peroxides such as dicumyi
peroxide, diacyl peroxides such as dilauroyl peroxide, peroxydicarbonates such as diisopropy7 15
perzoxydicarbonate, pepesters such as tert-butyl pen y-2- ethylbexanoate, and the like. Polymerization
initiators of very particular suitabilit for the purposes of the present invention include especially the
following compounds: methyl ethyl keLone peroxide, acetylanet-one per= le, di]auroyi peroxide,
terc.-buty1 per-2-echylhexanoate, kecone peroxide, Eel:T.-butyl peroctoate,isobutyl ketone peroxide,
cyclohexanone peroxide, dibenzoyl peroxide, tart-butyl peroxybenzoate, tert-butvl.
peroxyisopropylcarbonate, 25 2,5-hissethylnexanoyiperoxy.)-2,5-dimethylhexane, tert- butyl
peroxy-2-ethvihexanoate, tert-butyl peroxv-3,5,5- trimethylhexanoate, dicumyl. peroxide,
1,1-bis(tertbutvlperoxy)cyclohexane, 1,1-bis(tert-butyiperoxy)-3,3 trimethyloyclohexane, cumyi
hydroperoxide, tert-butvl 30 hydroberoxide, bis(4-tert-butyicyclohexyl) peroxydi- carbonate,
2,2'-azobisisobutyronitrile, 2,2'-azobis(2,4 dimethylvaleronitrile), 1,1-azobiscyclohexanecarbontrile,
diisooropyl peroxydicarbonate, tert-amyl peroxypivalate,  WO 2011/13469523PCT/EP2011/052712 



di(2,4-dichlorobenzovi) peroxide, tart -butyl peroxv- pivalate, 2,2'-azobis(2-amidinopropane)
dihydrochloride, di(3/H',-hrime-xanoyl) peroxide, dioctanoyl. peroxide, didecanoyl peroxide, 2,2
.....azohis(N,L'- methyleneisohutyram.idine) ., di(2- .th,,lbenzoyl) peroxide, dime, hyl 2,2'-
azobisisobutyrate, 2,21-azobis(2-met ibutyronitrile), 2,5-
dimethy1-2,5-d1(2-ethythexanoylperoxy)nexane, 4,4'- azobis(cyanopentanoic acid),
di(4-methvibenzovl) peroxide, dibenzoyl peroxide, tert-amvl pEroxy-2-ethvihexanoate, 10 tert-butyl
peroxv-T-ethylhexanoate, tert-butyl pe-roxyisobutyrate and. mi.x .cures of the aforementioned
polymerization tors. According to the invention, very paflicular preference. is 15 given to polvmerization
iniu-s having a half-life of 1 hour at a temperature in the range from 25C to 200C, preferably in the
range from 50C to 150C, especially in the range from 50C to 100GC. In addition, peroxidie
polymerization initiators, especially tert-butyl. 20 peroctoate, are very particularly suitable for the
present purposes. AccordinQ' to the embodiment, it is also possible to use various poiyme zation ini
ators. If varioustiator 25 species are used, they are preferably added separately successive steps, ia
which case the polymerization initiator added later should appropriately have a higher half-life than the
polymerization initiator added beforehand. 30 In preferred processes, the at least one polymerization
initiator for the free-radical Polymerization is added in at least two steps. The polymerization initiator
can be  added in each step in un.di luied form or in diluted form, pref crab:y dissolved in a solvent,
especiall.y in erie form of a 10% hywoicilit to 50% by weight solution in. at least one rc.i ne.t.al oil
and/or a poiya1phaolefin. .rc t embodimen.t of this preferred process, the polymerization fril teator can
preferahj.v bc-S added all at onc:ein the. first step. However, it has also been found to be very
nartic:ularjy arxoroxtri.ate to Iflenerir the 10oiyn:eri. zation initiator i.e the first. ..:.en, pre ...erably
continuous. fly, especially with a. cons cfln metering rate In the second step, the oiwnerlzacion initiator,
in a first enftodiment of this preferred process, is preferably 



15 added all at once. A] ternatively, however, it is also p:.eferahie to meter in the polymerization
initiator, in Ihe second step, oreferably continuoi.is.ly, eseeceal. .ywitrl a constant metering rate. Iria
very particularly preferred ertiodiment of this process, the polymerisa:ion iniciator 20 can he me.t.ered
in coi.ti:.'auously in cite first: and in the second seep, favorably with a constant meterinara.te in each
case, the mean metering rate of the sEtcond .step preterably being creater than ti.e mean meterinq
rate of: the first step. The ratio of t:ae. mean meterlp.ci rate of. the 25 secor..d st.eomean meterino'
rate of the tlrst step is creferably grc.auer eLan 1 .2 : 1, oreferably in nbc range from 1.2:1 to 10:1,
more preferably greater than 1.5:1, even more creferably greater than 2. :1, especially greater than. 3 :
1. 30 The ancunc of polymerization initiator added in inc second step is preferably greater that: the
amount added in the first step, in which case, in the second seep, based on the total weight of t.he pol
:eri. zat.ion mi tiator ac.ided in tie  first step, preferably at least 120%, appropriately 120% to 1000%,
more preferably at least 150% and especially 150% to 500% of the amount of polymerization. initiator
added. in the first step is added. 5 The second step is preferably commenced at a time atel 0,01. to
50.0% appropriately 10.0 1-eD 40.0% and especial 7 ) to 3.0% by weight of the total amount of the
polymerization initiator added during the first seer i..s 10 to be consumed. For the purposes of the
present invention, it nas been found to be very particularly appropriate to add the polymerization
initiator in at least three steps, in which 15 case, in the third step, more initiator is added than in the
ft..rs t step and than in the second step. In the third step, the polymerization initiator is appropriately
added all at once. Alternatively,is also preferable to meter in the polymerization initiator in the eherd.
20 preferacontinuously, especially with a constant meteringrare. In. a very particularly preferred
embod.iment of the present invention, the polymerization initiator is metered in continuously in the first,
in the second and in the third step, favorably vi. th a constant metering rate in 



25 each ca,ee, the mean. metexing rate of the third step preferably being greater than the mean
metering rate of the second step, and the mean metering rate of the second step preferably being
greater- than the mean metering rate of the first step. The ratio of the mean metering rate of the 30 t
0sLep to the mean metering rate of the second step is preferably greater than 1.2:1p preferably in the
range from 1.2:1 to 10:1, more preferably greater than .5:1, even  more preferably greater than 2:1,
especially greater than 3:1. More pre:erar.)v, the amount of polymerization ing.tiator added in the third
step is preferably greater than the amount added in the second sI.ep, in which case, in the third step,
based on the cotal weight of the polymarizatron initiator added in these cond step, preferably at least
120%, appropriately 120% to 1000%, more preferably at least 10 150% and. especially. 150% to
500% of the amount of polymerization initiator added in the second step, is added. The third step is
preferably commenceda time at which 0.01 to 50,0%, appropriately 10.0 to 40.096 and especially 15
15.0 to 35.0% by weig-ht of the total amount of the polymerization initiator added during the second
step is yet to be consumed. This proportion of asconsumed polymer]. atioh 20 in tiator can be
determined in a manner known per se or               on the basis of the parameters known per se,for
example the decomposition. constant of the polyme.rization initiator, the temperature profile during the
polymerization, the addition profile. For metered addition 25 at constant rate at a constant
temperature, for example, One following equation applf es as an approximation: IsLj*;" =tv) aere. the
ratio Iss/Iy. denotes the proportion of th.e as yet unconsumed polymerization initiator based on the
total amount of the polymerization initiator added during the second step, where kw is the
decomposition constant of the polymerization inior and where t7 is the duration of metered addition_
In a particularly preferred embodiment, the polymerization initiator can be added in more than three
steps, in which case, from the fourth step, in each subseouent step, more polymerization initiator is
added than in the immediately 



5 preceding s:.ep and the poiynerizata.ori Initiator is added all at once or metered in. continuously,
preferably at constant metering rate_       For prerm, 10 The ti On of 1-he polymers. for us - has beer
Eojind to be accordance with  favorable to meter in the polymerization initiator with a constantly rising
metering rate. This coriesponds to a IT addition of constantry r*sing amounts of polymerization initiator
in. an infinite number of steps. 15 The process detailed above allows a. rapid and extremely effective
polymerization of ettvienically unsaturated compounds and leads to polymers with comparably low
residual monomer contents. Nevertheless, it has 20 occasionally been found ifo be extremely
favorable Ito provide further initiation toward The end of the reaction     order to lower the residual
monomer content of the reaction mixture still. further. Further initiation is preferably provided at a time
at which at least 75.0% by 25 weight, appropriately' at least 90.0% bv weight and es-Dec:Lally at least
95.0% by weight of the total amount. of The polymerization initiator added during the last step has
been consumed_ Preference is given to metering in a further. 0.1% by weight to 100.0% by weight,
especially 5.0% by 30 weight to 50.0% bylveight, of polymerization initiator, based on the total amount
of polymerization initiator added beforehand.  The total amount of initiator is preferably in the range
from 0.5 to 1% and more preferably in the range from 0.6 to 0.8% by weight, based on. the weight of
the monomers. 5 The process can be performed either in the presence or in the absence of a chain
txansferer. The chain transferexs used may be typical species described for free-radical
polymerizations, as krovvm. to those skilled in the art. 10 The sulfur-free molecular wejght regulators
include, for example, without any intention that this should irmose a restriction, dimeric
a-methvlstyrane (2,4-dipheny1-4- methyi-l-pentene), enol ethers of aliphatic and/or cycloaliphatic
aldehydes, terpenes, -terpinene, 15 terpinolene, 1,4-cyclohexadiene, 1,4-dihydronaphthalene,
1,4,5,8-tetrahydronaphthalene, 2,5-dihydrofuran, 2,5- dimethylfuran and/or 3,6 crnTydro-211-pvran,
preference being given to dimeric a-mtiothyistyrene. 20 The sulfur-containing molecular weight
reg.ulators used may preferably be mercapto cpmpou_nds, diaikvl sulfides, dialkyl disulfides and/or
diaryl sulfides. The following polymerization regulators are mentioned by way of efKample: di-n--butyl
sulfide, di-n-octvl sulfide, diohenyi sulfide, 25 thiodiglycol, ethylthioethanol, di isopropyl disulfide_
din-butyl disulfide, di-n-hexyl disulfide, diacetyl 



disulfide, diethanol sulfide, di-t-butyl trisulfide and dimethyl sulfoxide. Compounds used with
preference as molecular weight regulators are mercapto compounds, di alkyl 30 sulfides, dialkvi
disulfides and/or diaryl sulfides. Examples of these compounds are ethyl thioglypolate, 2- ethylhexyl
thiogivcolate, pentaerythritol tetrathioglycolate, cysteine, 2-mercaptoethanol, 1,3-mercapto-  propanol,
3-mercaptopropane-1,2-diol, 1,4-mercaptobutanol, mercaptPacetic acid, 3-mercaptopropionic acid,
thioglycolic acid, mercaptosuccinic acid, thlogivcerol, thicacetic acid, thiourea and alkyl mercaptans
such as n--butyl mercacLan, 5 hexyl mercaptan., t-dodecyl mercaptan. or n-dodecyl mercapsan.
Polymerization regulators used with narticuilar preference are mercapto alcohols and mercapto
carboxyl acids, In the context of the present Invention very particular prefe-ence is given to the use of
n-dod=v1 10 mercaptan and tert-dodecyi mercaptan as chain transferers. In a particular aspect of !she
present invention, possible to use mixtu.. cc of molecular weight regulato preferred mixtures
comprising especially sulfur-containing regulators such as the abovementionen mercaptan derivatives.
and sulfur-free regulators such as terpinolene, terpinene an.d derivatives thereof, and suitable
transition. metal. complexes. More preferably, it. Is possible to usn mixtures of abovementioned
n-dodecyi mercaptan, ter:-nodecyl 20 rcapt.an and terpinolene as chain transferers. The molecular
weight regulators are Jsed oreteraolv iii amounts of 0.05 to 10% and e- -ecially 1 to 6% by weight and
more preferably 2 to 4.5% by weight., based on the monomers 25 used ipolymer-tor, Further
informatiofound by the personed in the art in the specialist literature, especials71, the publications F.
Rausch-Puntiaam, T. 1/Slicer flAcry."- und 30 IlethacryiverbingerR LAcrylic and Meth.acryl Ic
Compounds] Springer, Heidelberg, 1967; Houben-Weyi "Methoden der organischen CheRde"
Methods of Organic Chemistryl Vol, =WI, p. 66ff., Georg Thiene, Heidelberg, 1961 arid  WO
2011/13469530PCT/EP2011/052712 



Kirk-Othmer "Encyclopedia of Chemical Technoiogv" Vol. o. 296ff., J. Wiley, New York, 1978.
Processes of pax_lcuJar interest are especially those iv 5 which a majority of the monomers is initially
charaed and t.he polymerization initiators, as explained above, are added in. several steps over the
polymerization time. Preferably, at least 30% by weight, especially at least 60% by weight, more
preferably at least 80% by weight and most 10 preferably at least 90% by weight of the monomers can
be initially charged.. in a. reactor. Subsequently, L initiators mentioned can be added at the polymeT
temperature. The regulators may either be initially charged. or added with the initiator, the regulators
being initially Jr. charged in preferred processes. Particniar preference here is given to processes in
which at least 50% by weight, especiaMJ at least. 60% by weight, more preferably at. Least 80% by
wed. . and most preferably at least 90% by weight of the molecular weight regulators are initially
charged in a. 20 reactor. The polymerization can be performed at standard pressure., reduced
pressure or elevated pressure. The polymerization temperature also uncritical. In general, however, it
is 25 in the range of 150 - 200C, preferably 20 - 180C and more preferably- 50 - 150C. In the case of
performance of a free-radical polymerization, higher polymerization temperatures may be preferable;
for instance, the polymerization temperature in the case of stepwise addition of the initiator may
preferably be in the range from 20 to 180C, more preferably 60 to 150C. Particular preference is given
here especially to processes in which the polymerization is performed at a temperature in the range
from 0 to 30C above the initiator temperature at which the half-life of the initiator is 30 minutes. The
polymerization can be performed with or without solvent. The term "solvent" should be understood,
here in a broad sense. The solvents to be used include hydrocarbon solvents, for example aromatic
solvents such as toluene, benzene and xylene, saturated hydrocarbons, for example cyclohexane,
heptane, octane, nonane, decane, dodecane, 10 which mini also be present in branched cormThese
solvents can be used individually or else as a mixture. Particularly preferred solvents are mineral oils,
natural oils and synthetic oils, and mixtures thereof. 15 Ir. a preferred embodimen.t, the proportion of
solvent can be kept low, preferred embodiments of the process accordinc to the invention having the
feature that, after the mcrization has ended, there is no need to remove so vent from the composition,
for example by distillation, 20 %n. order to obtain a useable polymer mixture. Accordingly, the
proportion of solvent which is used overall preferably in. the range from 0 to 30% by weight,more
preferably 0.5 to 10% by weight and most preferably in the range from I to 8% by weight. The solvent
here may 25 especially serve for ..ssolution of the initacor added over the course of the reaction. The
measures detailed above, especially the 3't.L.poise addition of the initiator to a reactor comprising
relatively large amounts of the monomers, can give surprising advantages. One of these is more
particularly that the reaction can be performed without any great amounts of solvents. If only a small
amount of 1-alkenes 



used for preparation of the polyalkv1(meth)acrvlates, a distillation for removal of solvents and/or
residual monomers can be dispensed with. This allows the reaction to be conducted very inexpensielv.
It is surprisingly possible to obtain, more particularly, very narrow molecular weight distributions with a
low polydispefsi y index without any need to use costly processes such as ATRP. In addition, the
reaction time and initiator consumption can he mirim'zed 10 Tbe proportion of the
polyaikvi(meth)acrylates for use in accordance with the invention in the lubricant is at least 30% by
weight, especially 35% by weight, move preferably at least 40% by weight and most preferably at
leastt by 15 weight, based on the total weight of the lubricant. As well as the polvalkyl(me )acrviate to
be used obligatorily, prof2rred lubt cants for a transmission system may comprise at least one further
base oil. The preferred baseinclude es-oeciadly mineral oils, synthetic oils and natural oils. Mineralare
known per se and commercially available. 25 They arc generally obtained from mineral oil or crude oil
by distillation and/or refining and optionally further purification and finishing processes, the term
mineral oil including in pargiculai the higher-boilin.a fractions of crude or mineral oil. In general, the
boiling point of 30 mineral oil is higher thar. 2000:0., preferably higher than 300C, at 5000 Pa_ The
production by low-temperature carbonization of shale oil, coking of bituminous coal, distillation of
brown coal with exclusion of air, and also  hydrogenation of bituminous or brown coal is likewise
possible. Accordingly, mineral oils have, depending on their origin, different Proportions of aromatic,
cyclic, branched and linear hydrocarbons. 5 An improved class of mineral oils (reduced sulfur content,
reduced nitrogen content, higher viscosicy index, lower pour point) results from hydrogen treatment of
the mineral oils (hydroisomerization, hydrocracking, hydrotreatment, 10 hydrofinishiang). In the
presenoe of hydrogen, 7.his essentially reduces aromatic comToonents and builds 11.1) naphthenic
components. 



Synthetic oils include organic esters, for example diesters 15 and polyesters, poiyalkylene glycols,
polyetheis, synthetic hydrocarbons, especially poiyolefins, among which preference is given to
poiyalphaolefins (2A0s), silicone oils and perflueroalkyl e:hers. In addition, it is possible to use
synthetic base oils originating from gas to liquid 20(GTL), coal to liquid (CTI.,) or biomass to liquid
(BTL) processes. They are usually somewhat more expensive than the mineral oils, but have
advantages with regard to their performance. 25 Natural oils are animal or vegetable oils, for example
neatsfoot oils or jojoba oils. Base oils for lubricant oil formulations are divided into groups according to
API (American Petroleum TnstjtWTe). 30 144neral oils are divided into group T (nen-hydrogentreated)
and, depending on the degree of saturation, sulfur content and viscosity index, into groups IT and(both
hydrogen-treated). PAOs correspond to group IV. All other base oils are. encompassed, in group V.
These baGe oils may also be used as mixtures and many are 5 commercially avaiMble. Particularly
preferred Thibricants of the present invention comprise at least one polvalphaolefin (PAO) or a group
III oil having a kinematic viscosity measured. at 100C in the 10 range from 3.0 to 10,0 rant/53,
preferably in she ranee from 5.5 to 9.0 ma12,/s and more preferably in she range from 7.5 to 8.5 =Os
CASTM D 445). in a further embodiment, ureference is given to lubricants which comprise a
polyalphaolefin. (PAO) or a group III oil having an at 100C 15 kinematc viscosity- in the range from 3.0
to 5.5 mmA/s and more preferably 3.5 to 5 ramPls. Further lubricants of particular Interest are those
which comprise at least one group III mineral oil. Surprising 20 aftvartages can be achieved especially
by lubricants which comprise at least one pour point improver and at least one group III mineral oil
having a kinematic viscosity F7100 in the range from 3 to 10 513.2/s and more preferably. 5.5 to 9
san2/s, measured at 100C. according to ASTM 0 245. 25 Preference is given to using
poly(alkvi)methacrviaLes together with a. group III mineral oil as a pour point improver. The proportion
of further base oils, especially of 30 polyalphaciefins and/or coup III mineral c*Is, may be at least 1111
by weight, more preferably at least 35% by weight and most preferably at least 45% by weight, based
on the total weight of the lubricant.  



As well as the aforementioned components, a lubricant oil composition may comprise further.
additives. Tiese additives include DI additives (dispersants, deteraents, defoamers, corrosion
inhibitors, antioxidants, antiwear and extreme pressure additives, friction mdifiers), pour point
improvers (more preferably based on polyalky1(meth)acrylate having 1 to 30 carbon atoms in the
alcohol group), and/or dyes. 10 In addition, the lubricant oil compositions detailed here may, as well as
the inven-Eive polymers, also be present mixtures with conventional VI improvers. These include
especially hydrogenated stvrene-diene copolymers (HSDs, 15 US 4 116 917, US 3 772 196 and US 4
788 316 to Shell Oil Company), especially based on butadiene and isoprene, and also olefin
copolymers (0CP5, K. Marsden: "Literature Review of CCP Viscosity Mo.Thriers", Lubrication Science
1 (1988), 26'), especially of the poly (ethylene co propylene) 20 type, which may often also be .oresent
in N/0-funct.ional form with dispersini action, or PAN7A5, which are usually.  resent in N-functional
form with advanLageous booster properties as a. dispersant, antiwear addi.:ive and/or friction. modifier
(DE 1 520 696 to Rohm and Haas, 25 WO 2006/002934 to RobMAx Additives). Compilations of VI
improvers Lind pour point improvers for lubricant oils, especially motor oils, are detailed, for example,
in 1. Mang, W, Dresel (eds.): "Lubricants and Lubrication" Wiley-VCR, Weinh2001; R. M. Mortier, S. U.
Orszulik (eds.): "Chemistry and Technology of Lubricants", Blackie Academic a Professional, London.
1992.  or I. Bartz: "Additive fUr Schmierstoffe" Additives for Lubricants], Export-Verlag,
RenningenaMa7msheim 1994. Appropriate dispersants include poiy(isobut-'fene) deria vatives, e.g.
palyisobutviene)succinimides (PIES1..$)7 5 ethylene-propylene olidomers with N/0 functionala:aPs.
The prezerred detergents i nciude metai-cortatning compounds, for example phenoxides; salicylates;
thiophosphonates, especially thicpvrophosphonates, rfan- 10 phosphonates and pbosphonates;
sultanates and carbonates. As metals, these (=pounds may comprise especially calcium, magnesium
and barium. These compounds may be used preferably in neutral or overbased. form. lo Of particular
interest are additionally defoam_ 6, which are in many cases divided into silicone-containing and
silicone ...free dafoamers. The silicone-containing antifoall%s Hrclrd.e linear poly(dimethylsiloxane)
and cyclic polv(dimethylsiloxane). The silicone-free defoamers wlz ch 20 may be used are in many
cases polvethers, for example poly(ethyiene clycol), polvacrylates or tributt/1 phosphate. 



In a oaxticular conficuration, the inventive lubricant oil compositions may comprise co osioa inhibitors.
These are in many cases divided into ant.irus.t additives and meual passivatorsideactivators. Th-
ancirust additives used may, inter alia, be sultanates, for example petroleumsulfonates or (In many
cases overbased) synthetic alkvlbenzenesttlfonates,,Inaphtnenes.ulfonate; carboxylic acid derivatives,
for axample lanolin (wool fat), oxidized paraffins, zinc naahthenates, alkylated succinic acids,
4-norrylahenoxyacetic acid, amides and imides (N-acylsarcosine, imidazoiine derivatives); amine-
neucralized mono- and ddalkvi phosphates; morpholine; dicyclonexylafljne or diethanolamine. The
metal passivatorsldeactivators include benzotriazole, tolyliriazole, 2-mercaptobenzothiazole, dialkyl-
52,5-dimercapto-1,3:4-uhiadlazole; N,N7-disall *ideneetITylenediamine, N,N'-disalicyl
denepropylenediamine; zinc dielky]dithiophosphates and dialkyl dhthiocarhamates. 10 A further
preferred group of additives is that of antioxidants. The antioxidants include., for PxamDie, phenols, for
example 2,6-dd-tert-butylunenol (2,6-DTBD, butylated hydroxytoluene (BHT),
2,6-di-tert-buuyi4-methylphenol, 4,4'-methvienebis(2,6-di-tert-butylphenol); 15 aromatic amines,
especially alkvlated diphenylamines, N-phenyl-i-naphiThydamine (NA), polymeric
2,2,4-tzrimethyldihydroquinone (TK); compounds containing suUur and phosphorus, for example metal
dithiophosphates, e.g zinc dithiophostthates (ZnIDTps.), "ads triesters' reaction products of
dithiophosphori.c. acid with activated double bonds from olefins, cvolopentadiene, norbonladiene,
Lkpinene, polvhutene, acrylic esters, maleic esters (ashiess on combustion); organosulfur compounds,
for example dialkyl sulfides, diaryl sulfides, polvsulfides, 25 modified thiols, thiophene derivatives,
xanthates, thioglvcols, t...,Lioaldenydes, sulfur-containing carboxylic acids; heterocyclic sulfur/nitrogen
compounds, especially dialkyldimercaptothiadiazoles, 2-mercaptobenzimidazoles, zinc and
methvienebis(dialkvi dithiocarbamate); organophos- 30 phorus compounds, for example triaryl and
trialkyl phosphites; organocopper compounds and overbased calcium-and magnesium-based
phenoxides and salicylates.  The preferred antiwear (AW) and extreme pressure (EP) additives include
phosphorus compounds, for example trialkyl phosphates, trieryl phosphates, e.g. tricresyi phosphate,
amine-neutralized mono- and dialkyl phosphates, othoxylated mono,and dielkvl phosphates,
phosphit.es, phosphonates, phosphines; =pounds containing siLl fur and phosphorus, for example
metal dithiophosphates, e.a. zinc C312dialkyldithiophosphates (ZnDTPs), ammonium
dialkyldithiophosphates, antimony dialkvldith.ioph.osphates, 10 molybdenum dialkvidithdophosphates,
lead dialkyldithioPhosphates, "OOS Eriestersreaction products of dithiophosphoric acid with actfvace.d
double bonds from olefins, cyclopentadiene, norbornadiene, D-pinene, polvbutene, acrylic esters,
maieic esters, 15 triphenylphosphorothionate (T22T); compounds containing sulfur and nitrogen, for
example zinc his (amyl dithiocarbamate) or methylenebis(di-h-hutyl dithiocaybamate); sulfur
comniiunds containing elimental sulfur and H2S-sulfurized hydrocarbons (diisobutylene, 20 terpene);
sul f.unizcd glycerides and fatty acid, esters; overbased sulionatesi chlorine compounds or solids such
as graphite or molybdenum disulfide. 



A furtherred group of additives is Llat of friction 25 mochfiers. The fricmodifiers used may mechanically
active compounds, for example molybdenum disulfide, graohiLe (including fluorinated gaphite),
poly(trifiloroethviene), naive:ride, polyimide; compounds which form adsorption layers, for example
long-chain 30 carboxylic acids, tatty acid esters, ethPrg, alcohols, amines, amides, imides; compounds
which form layers through tribochemical reactions, for example saturated fatty acids, phosphoric acid
and thdophosohoris esters, xanthogenates,  sulfurized fatty acids; compounds which form poiymer-like
layers, for example ethoxylated dicarboxylic acjd partial esters, dialkyl phthalates, methacrylates,
unsaturated fatty acids, sulfurized olefins of orgahometal:ic 5 compounds, for example molybdenum
compounds (molybdenum dithiophosphates and molybdenum dithiocarbamates MoDTCs) and their
combinations with ZnDTPs, copper-containing organic compounds. 10 Some of the compounds
detailed above may Cum,' multi. functions-v97) for example, is primarily an anti wear additive and
extreme pressure additive., but also has the character of an antioxidant and corrosion inhibitor (here:
metal passivator/deactivator). 15 The additives detailed above are described in more detail, inter alia,
in T. Mang, W. Dress' (eds.): "Lubricants and Lubrication", Wiley-VCH, Weinhffim 9001; R.N. Mortier,
Orszulik (eds.): "Chemistry and Technology of Lubricants". 20 Inon 70 high compatibiih. further
additives, the i.nven.tive polymers and the lubri ancs are notable for a intlude of favorable properties.
therefore, it is surprisingly possible to provide lubricants which 25 preferably feature a low propor.Lion
of ester oils, Particularly preferred lubricants comprise at most 10% by weight and especially at most
5% by weight of ester oils. Most preferably, the inventive lubricants may not comprise any detectable
amounts of ester oils. Ester oils are known in the specialist field and. feature a molecular weight of at
most 800 g/mol.  Preferred lubricants have a viscosity measured accordina to ASTM D 445 at 40"C in
the range from 200 to 2000 mm,/ s, especially 230 to 1000 mrris, more preferably- in the range from
300 to 200 arM1l7. Tbe kinematic viscosity KV)))0 5 measured at 100c'C according to ASTM D 445 is
preferably at least 30 mmL/s, more ureferably at least 33 mm-ls and most preferably at least 37
mat2is. Accordingly, preferred 



lubricants correspond to ISO viscosity grades (ISO VG) ISO 220, 7S0 320, T.S0 460. ISO 690 and
ISO 1000. 10 The 1.2..se of the inventive polymers, however, is not limited to the ureferre.d lubricants
detailed above; instead, they may also find use in other applications, especially other lubricants. In a
particular aspect_ of the present invention, preferred lubricant oil composition have a viscosity index
determined accord?na to ASTM D 2270 in the range from 100 to 40n, more preferably in the range
from 130 to 350 and mosu preferably 20 in the range from 150 to 275. The present lubricant oils have
a very high shear stability, and one way of determining this is by the tapered roller bearing (KRL) test
to Ott L45-T-93, For 25 instamce. preferred lubricants after 20 hours at load 5000N, an oil temperature
of 60C and a speed. of l4.75/min exhibit a decrease in viscosity of at most 8%. In an appropriate
modification, the permanent shear nfl stability index (PSSI) according to ASTM 1226n3 Ref. B
(ultrasound treatment for 12.5 minutes) may be less than or equal to 35, more preferably less than or
equal to 20. It is advantaaeously also possible to obtain lubricant oil  compositions which have a
permanent shear stability index (P551) according to DIN 51381 (30 cycles of a Bosch pump) of at
preferably at most 2 and most preferably at most 1. Also surprisinalv high is ....he seal compatibility of
the present lubrloan -. For instance, the change in volume is preferably at most 0 to +10%, measured
after 168 h and 1.000 h at a temperature of 100C with an SRE NEP 28/SX 10 elastomer according to
DIN ISO 1817. in the case of use of a. 72 NBR 902 or 75 FEN 585 elastomer, a change in the
specimen volume of a% most 13 to +5% is preferably found, measured after 168 h and 1000 h at a
temperature of 100C according to DIN ISO 1817. In the case of use of a 75 FKY 170055 eiastomer, a
change in the specimen volume of at mos% -2 to *5% is preferably likewise found, measured         168
h and 1000 h at a temperature of 130C according to DIN 1.50 1217. 20 The chance in the Shore
hardness in the case of use of the inventive lubricant is preferably likewise very small. The change in
the Shore. A hardness is preferably between - 1.0 and +5 Shore A points, measured after 168 h and
1000 h at a temperature of 100C with an SEE NBR 28/SX eiast-orIer 25 according to DIN ISO 1817. In
the case of use of a 72 NBR 902 or 75 FKM 585 _lastomer, a change in the Shore A hardness of less
than or equal to 5 Shore. A points is preferably found, measured after 168 h and 1000 h at
temperature of 100C according to DIN ISO 1817. In the case 



30 of use of a 75 FIKM 170055 e'astomer, a change in the Shore  A hardness of less than or equal to
5 Shore A points is preferably likewise found, measured after 162 h and 1000 h at a temperature of
130C according to DIN ISO 1817.  in addition,the ..:Jaston,r., after contact with :he  nventive lubricant,
preferably have relatively constant stress-strain characteristics. For instance, the tensile strength
measured according to DIM 53504 after contact with the lubricant at 100C. for 164 b. and 1000 h (DIN
ISO 1817)    Rferably decreases by at most 30%, tlds value aNDlYing especially to the elastomer SRE
NRR 28/SX. In the case of use of a 72 NBR 902 or 75 FKM 585 elastomer, the tensile 10 strength
measured according to DIN 53504 after contact with the lubricant. at 100C for 1.68. h and 1000 h (DIN
ISO 1817) preferably, decreases by at most 50%. In the case of use of a 75 FKM 170055 elastomer,
the tensile strength measured according to DIN 53504 after contact with the lubricant ." at 130C. for
168 h and 1000 h (DIN 750 1817) preferably likewise decreases by at most 50%. ln add -,on, the
tensile strain aF break measured accordina to DIN 53504 after contact. with the lubricane at 100C for
20 168 h and 1000 h (DIN ISO 1817) preferably decreases by at most 40%, this value applying
especially to the elastomer SRI NBR 2In the case of use of a 72 NB R 902 or 75 FKM. 585 elastomer,
the tensile strain, at break measured according. to DIN 53504 after contact with the lubricant at 25
100C for 168 h and 1000 h (DIN ISO 1817) preferably decreases by at most 60%. In the case of use of
a. 75 FKE 170055 elastomer, the tensile strength measured according to DIN 53504 after contact with
the lubricant at 130C for 168 h and 1000 h (DIN ISO 1817) prefexably likewise decreases by at most
60%. In addition, the present lubricants exhibit excellent flowabilities at low temperatures. For
example, the  viscosity measured at -262C. according. to ASTM 1)2983 may preferably be at most 150
000 mPas, preferably at most 100 000 mPas anb more preferably at most 70 000 tPas. In additIon, the
pour point (PP) accordisq to ASTM D97 of preferred lubricants may assume values of less than or
equal to -30C, preferably less than or equal to -35C and more preferably less than or equal to -45C. 10
The present lubricants counteract material fatigue and wea surprisingly ssfongly, and. so the lifetime of
transmission systems can be increased. This fr'Inding can be confirmed_ by various me:hods.
Forirstance, especially SRV tests exhibit a surprisingly low wear factor measured according to DIN
51834-4 (load: 300M, stroke length: 1200 "m, frequency: 50 Hz, duration:    h.). For instance, preferred
lubricants at a temperature of 60C achieve a wear factor of preferably at most 20 2200, especially at
most 1100 saTN10 and more preferably 1000 maS/105.At 110C, preferred lubricants attain a. wear
factor or preferably at sst_ 650 ma03106, esroecrally at most 550 and more preferably 500 recrt/lOc.
25 In addition, the present lubricants have surprising advantages according to micropitting tests
described.in 



US 2009-0093324 Al, filed October 3, 2007 at the US o tent Of- (USPTO) with application number
11/266,696. PrefeT nd lubricants do not exhrbit any failure with regard 30 to rcrr sopitting at a loag
stage of at least 8, especially at least 9 and more preferably at least 10, measured by the method
detailed in PVA. Information Sheet uMicropitting", No. 54 / 1-TV, published by the
Fprschungsvereinigung  Ahtriebstechnik e.V., layoner Strasse 18, D-60528 Frankfurt/Main. The
present lubricants can be used especially as transmissiaa oil. In this context, the lubricants are
especially suitable for transmission systems which are used in wind power plants, axial transmission,
systems and vehicle transmission systems, especiallv marine txansmission systems. Transmission
systems for wind power 10 plants may preferablv comprise spur crear and/or planetary transmission
systems, preference being given especiaaly to spur gear transmission systems with. 2 to 3 spur gear
stages, planetary transmission systems with 1 planetary stage and. 2 spur gear transmission systems,
and planetary 15 transmission systems with 2 planetary stages and 1. spur gear transmissiou system,
in order to transmit the high forces which. bear on the transmission systems. These wind power plants
may preferably have a. bower of at least 50 kW, especially at least 300 kVi and most nreferably at
least 20 2300 kM, and the rotor torque may preferably be at least 8000 Nm, especially at least 100 000
NM and, more preferably at 'Least LI. 300 000 Nm.    The present. 'invention is to be illustrated
herinafter by 25 examples and comparative examples, without any intention. that this should impose a
restriction. Examples and comparative axamoles 30 Gener=tl methc0 for preparation of the polymers A
1 liter 4-neck round-bottom flask equipped with a precision glass stirrer (in saber form) and precision
Glass stirrer sleeve (operated a: 150 revolutions per minute),  thermometer and reflux condenser was
initially charged with 760.0 g of a monomer mixture whose composition is shown in table 1, for
example consisting of C12-C15-a11cyJ methacrylates for example 2, together with 14.06 g of 5
dodecyl mercaptan and 14.06 g of tert-dodecvl mercaptan and 32.4 a of the mineral oil Nexbase 3020
as a. solvent. The 



temperature was adjusted to 110C. Thereafter, 1.9 q of tert-butyl per-2-ethylhexanoate dissolved in
7.60 g of Nc,xbase 3020 (20% solution) were metered in within three 10 hours, with addition of 5% of
the amount specified within the first hour, 25% with.in the second hour and 70% with.d.n the third hour.
120 minutes and 180 minutes thereafter, another 1.52 g each time of Lert-butyl per-2-ethyinexanoate
are added. The total reaction time is 6 hours. 15 The weight--averacm molecular weight M., and the
polvdispersiny index Pal of the polymers were determined by GPO. The measurements were effected
in tetrahydrofuran at 35C against a polymethylmethacrylate calibration curve 20 from a set of _25
standards (Polymer Standards Service or Polymer Laboratories), the Mpeak of which had a
homogeneous logarithmic distribution over the range from 5-105 to 2-102 g/mol. A coMbination of six
columns (Polymer Standards Service SDV 100A / 2x SDV LXL / 10 SDV luDA / 25 Shodex KF-800D)
was used. To record the signal,9.7 detector (Agilent 1100 Series) was used.  Table 1: Properties of the
polymers used PolymerMonomer compositionMwPDI (weight ratio)(Mt/Yin)   LIMA [g/mol]    Example 



1  13400  1.66    100       LIMA - LMA     Example 2 



14400  1168    20-SO       LIMA - LMA     Example 3  



14200  T.68    40 -60       =MA - LMA     Example 4  14500 



1.70    20 - 80 iC13MA - EMA     Example 5  14300  1.69    20 - 80   



T)MA - flfl-C,MA     Example 6  13700  rr-    20- 80    



alkyl mephacrylate having 12 to 14 carbon atoms  in the a:kyl radical, the alkyl radical Peirp a mlx:Lure
comprising predominantly linear radicals 5(proporrjon of linear radicals approx. 98% by weight;
proportion of C. appr ox. 73% by weight; proportion of Clc approx. 25% by weigh-0) alkyl methacrylate
having about 10 carbon atoms in the alkyl radical, the alkyl radical being a 10mixture comprising
predominantly branched radicals (propor11on of branched radicals approx. 98% by weight; proportion
of Cle approx. 89.9% by weight; pr000rpion of Cc approx. 4.6% by weight)   5 LIMA: alkyl
mer.hacrylaae having 12 to 15 carboy' aroma in the alkyl radical, the alkyl radical being a mixture
comprising branched and linear radicaTs (Pr000nion of Cm, branched: approx. 12% bv weighr. and Cli
linear: approx. 11.3% by weignt; proportion of CL branched: approx. 17.3% by weight and (P3 linear:
approx. 13.5% by weight; proportion of CHI branched: approx. 15.7% by 



weigh: and C.14 linear: approx. 11.9% by weight.; 10propocion Or. Cm branched: approx. 9.8% by
weigh: and r-r, Linear: approx. 6.by weight; proportion of methyl branching approx. 14%, 15 20 25
C1-4AA proportion of ethyl branching approx. 10%, proportion of propyl branching approx. 10%,
proportion of longer-chain branching, especially butyl and higher, approx. 17%, based on the sum of
linear and branched radicals) alkyl methacrylate haying about 13 carbon atoms in the alkyl radical, the
alkyl radical being predominantly branched (proportion of branched: approx. 99% by weight) alkyl
methacrylate having 13 to _E> carbon atoms in the alkyl radical, the alkyl radical being a mixture
comprising branched and linear radicals (proportion of C13 branched: approx. 35.6% by weight and Cfl
linear: approx. 30.7% by weight; proportion of C15 branched: approx. 16.9% by weight and Cm linear:
approx. 13.9% by weight)  30 The broportions of linear and branched radical.s were determined by
means of GC and 13C and TH NMR. The 13C spectra were conducted at 30C using standard pulse
sequences for quantitative determination of .20 siona  more particularly with selection of a relaxation
time of 10s and use of broadband decouplina to suppress nuclear Overhauser effects. To improve the
signal-noise ratio (SiN ratio) at least 1000 scans were conducted. 5 The 13C NER data obtained were
processed by mathematical methods in order to optimize the S/N ratio (line broadening of 3 Hz). The
17'C. NMR signals were assianed by 2D NMR experiments, taking into account the influences of the
10 incremental chemical shifts of the n(2 signals. The 



integrals of the followingsianal areas were used to calculate the isomer distribution:
SubstructureChemical shift of the 13C signal unbranched 1-alkanol62.93 ppm (CT)
2-methyl-1-alkanol69.30 ppm (Cl),(Cl side chain) 2-ethyl 1 alkanol65.2 ppa Cl), 42.12 ppm (C2
2-propy1-1--lkanol20.7J0 ppm (02, si de chain) , 40.43 bum (C:2 2-butyl * -1-a65.61 ODM (Cl) includes
2-pro (CI) lie.). U y.0chains 40.64 Ppm (02) 15 The signal areas were normalized 70 100% in order to
obtain the isomer distribution of the alcohols in percent..  WO 2011113469549PCT/EP2011/052712
The results were checked by means of 41 NMR: SubstructureChemical shift of thesignal unbranched
n-alkanoi3.61 ppm (2E, 3) 2-mekahol3.37 ppm (iE, B component of the ABX system) all other
branched alkanols3.50 ppm. (2H., d) 



jn addition, the degree of branching was checked via by evaluation of the signal areas of the Li-methyl
groups 5(0.88 ppm) and of the E.-CT72 groups (3.3-3.7 opm). Application 51-tidies The properties of
the polymers obtained were tested using 10 lubricant conposTlt ore which comprised 2.65% by weight
of additive (Hitece 307) and a polvalphaolefin (PAC 8). The amounts of PAO and of polymer added lin
to 97.35% by weight. Table 1 reports only the proportion of polymer, and the lubricants were adjusted
to a kinematic viscosity of 15 320 mm2/s at 40C. (KV40). The kinematic viscosities KV40 and KViw
measured at 40C and 700C respectively were determined according to ASTM D 445. The viscosity
index VI was found according to Ac3TH D 2270. The pour point was measured according to ASTM
1397. The taw-temperature 20 flowability at -26C was determined according to ASTM 132983
(Brookfield; BE). The results obtained are shown in table 2. The Brookfield viscosity was determined
by two measurements, and the arithmetic mean is reported.  Amount of KV.0KV:onVTPourBF _,
polymeL rtrut' / ss] Lynn/point -26C [% bv wt.1PC][mPas] Example 1 321.1 36.90 163 -39 



62060 Example 2 319.7 37.08 165 -33 62000 4s.g       Example 3 31 36.87 165 -36 57500 



48.2       Example 4 319.4 36.38 162 -39 67000 46.0        



320.7 36- .53 162 -39  47.1       EccaIrle n 321.0 36.06 159 -42 70060   



46,7 In aEpItion, tests were conducted to show the influence of the second base oil. For this purpose,
various lubricants were produced, the composition and properties of which are described in table 3.
The test methods were detailed above, and all proportions are based on 96 by weight.  Table 3
Lubricant8910 Constituents Polymer according to     Example 1 61.0 51.0   Polymer according to
Example 2 



57.0 47.0 Hitec 307 2.65 2.65 2.63 2.65 FAO 4 36.35  40.35  PAO 8  46.35  50.35 Test. results   



KV,10[C CJ 318.2 315.4 316.3 323.9 KV5D6 PC] 38.44 36.78 37.45 36.27 VI 172 165 168 159 Pour
point.     



HC  -45 -33 -39 BY -266c     [mPap] 60000 62000 57000 71000 To study seal compatibility, the
lubricant composition      detailed in application 8 comprising about 51% by weight of 5 polymer
according to example 1 and 46.35% by weight of PAO 8 was used. The test data were obtained
according to  



DIN 53521 and DIN 53505. The data obtained are shown in table 4, Table I.: Seal cornpatib ility of the
lubrican. t detailed :':.In application 2 Time Temp. Elastorner Tens'ie Strain Ha_1-s Change in ihi IC
strength [Ti m,-1 ;There A poimis] vpiume [2]  158 100 SHE NBR  



-21  +3.6    29/s       100 72 NBR +0.8 +1.6 n -1.5    



902      168 100 75 FKM -6.9  0 40.3  168 130 75 FKM -12 +5,3 0 +1.5  



170055      IOC() 100 SIRE NBR L. .3 137 6 +8,3    28/SH    



1000 100 72 NER 1 57 +4 +5.8    902      1000 100 75 FKM -10 



-0.9 0 -C.7    585      1000 130 75 FKM  .2 0 +3.3   170055 



In addition, the improvement in wear through an inventive composition was studied. For this purpose,
a lubricant. comp .sing about 51.2% by weight of polymer according to  example 1, 2.65% by weight of
Hitec 307 and 46.13% by weight of PAO 8 was produced and subjected to an SVP. test according to
DIN 31834-4. In the case of a measurement at 60C, the lubricant had a wear factor of 987 at a wear
5diameter of 608 pm (60C; 300N, 1200 p, 50. Hz, 3 h). In the case of a. measurement at 110C, the
wear factor was 472 at a wear diameter of 655 4m (110C, 3CON, 2.200 p, 50 Hz, The coefficient of
friction was 0.072. 10 In addition, a test of tormation of gray staining was conducted with an instrument
from PC? Instruments (FCC Micropittina rig). This involved operating three rollers against one another
with different loads using E lubricant. The speed on the contact surfaces is approx. 3.5 mis, and 15
three loan stages are typically selected_ For instance, the rollers are run first at 1.1 GPa for one uour,
then at 1.4 OPa for one hour and finally at 1.7 GPa for two hours. The roller wear caused by the load.
is determined after each stage. The test was conducted at 60C and 90C with the 20 lubricant detailed
above in apoUcation 4 (46.0 ny wei_gbt of polymer accordinn to Example 4, 51.35 SAC) 8). The
comparative example selected was a customary formulation composed of different P7/Os which are
used in wind power plants. 25  Table 5: Results of the micropitting test Weight loss of the rollers [mg]
at 90C Time Ji]12 Comparative lubricant 1 0.55.76 Lubricanu according to 



application 40.61.12.1 Weight loss of the rollers [mg] at 60C Time [h]1 Comparative lubricant
10.21.41.4 Lubricant-, according to app]icacion 40.10.20.6  Claims A lubricant for a.
transmission:-acferized     in that the lubricant comprises a: least 30% by weight of 5
polyalkyl(meth)acrvlate.       The lubricant  as claimed in claim. I character] ed in that the lubricant
comprises a polyalphaolefin (PAO) having a kinematic viscosity KI/loc. in. the range from. 3 to 10
mm2/s, 10 measured. at 100C acording to ASTM D 445. The lubyicant as claimed in claim. 1 of 2
characterized. in that the lubricant comprises at. least one pour point improver and at least One Group
III mineral oil having a kinelfotic viscosity KVim in the range from 3 to 50 ifm.2/s, measured at 100C
according to ASTM P 445. 4.The lubricar.t aslimed in at I east 0n0 of the preceding claims,
characterized in that the 20 polyalkyl(meth)acrylate has a. weight-average molecular weight in the
range from 3000 to 25 000 g/m0-1. El.The lubricant  as claimed in at least one of the    preceding
claims, characterized in that the lubricant has a 25, tic viscosity KVion of a.t I east 30 mm,,measured.
at 100C according to ASTIff D 445. 6.The lubricant as claimed in at leasc one of the preceding claims,
characterized in that the 



30 polyalkyl(n-iersh)acrvlate comorisfs al 0:0 25% by weight of repeat units derived. from
(meth)acrylates of the formula (I)  (I)  in which R is hydrogen or meth I and Ft is an aLKvi radical
having 1 to 5 carbon atoms, b) 50 to 100% by weight: of repeat units derived from (meth)acrylates of
the formula (TT) 2 ,n hhhum h H 0 in which P is hydrogen or methyl and c is an alkyl radical having 6
to 15 carbon. atoms, and cl 0 Lc.) 50% by weight of repeat units derived from (meth)acrylates of the
formula (III) in whiu:isogen or methyl and P.' is an aTkyl 10radical having 15 to 40 carbon  The
lubricant as claimed in claim 6, characterized that She proportion of repeat units derived from
(meth)acrviates of the formula (II) La at least 70% weight. S. The L-_,...icant as claimed in at least one
of the precedingcharacterized in that the polvalkyl(meth)acrylate has repeat: units derived from
20dispersing. monomers.  9. A polyall(met: acrvlate for use in lubricants, 



comprising 0 to 25% by weight of repeat units derived from rile-en)acrylates of the formula (5) H I0 in
which R is hydrogen or methyl and Rj- Is an alkyl radical having J. to 5 carbon atoms, b) 50 to 100%
by weight of repeat units derive- from (meth)acrylates of the formula , H 0            in which. P. is
hydrogen or methyl and R' i ai.i alkyl 10radical having 6 to 15 carbon atoms, and 0 to 50% by weight of
repeat units dexived from (meth)acrylates of the formula (III)  whx" h. R. is hydrogen or methyl and P2
s an alkyl radical having 1 to 40 carbon atoms, characterized. in 15that the polyalkyl(meth)ac5-ylate
has a weight-average molecular weight in the range from 3000 to 25 000 q/mol and a. polydispersity in
the range fromto 2.5, aria;            the repeat units of the formula (II) are a mixture of 20linear and
branched radicals where 5 to 80% of the Pa  radicals are branched, based on the weight of the repeat
units of the formula (TI) 10. 1.polyalki (meth)acrviate as claimed in claim 9, 5characterized. in that the
repeat units of the forrmala. (TT) are a mixture of linear and branched radicals. where 10 to 65% of the
H radicals are branched, based on the weiqht of the repeat units of the formula (TT).
10kyl(meth)acrylate as claimed in. claim 9 or la( 



characterized in that the polyalkyl(meth)acrylate has a weight-average molecular weiahL in the range
from 5000 to 15 000 g/mol. 15 12. A polya yl(meth)acrylate as cLaLned in at least one of claims 9 to
11, characterized in chat the polvalkyl(meth)acrylate has a polydispersliy in the range from 1.4: to 1.9.
20 13. , polyaikvi(me.h)acry_aee as claimed in at least one of claims 9 to 12, characterized in that the
repeat units of the formula (11) are a. mixture of linear and branched radicals where the proportion by
weight of the branched P." radicals having 9 to 11 carbon atoms. is 25higher than the proportion by
wHght of the radicals hav2pg 9 to 11 carbor, atoms_ 14..yalkyl(meecrylate as claimedone o_ claims 9
to 13, characterized in that the repeat units cmof the formula (II) are a mixture: of iihear and branched
radicals where the proportion by weight of the linear A radicals having 12 to 15 carbon atoms is  higher
than the proportion by weight of the branched P.' radicals having 12 to 15 carbon atoms.
poiyalkyl(mE )aorylate as clatmed in at least one of claims 9 to 14, characterized in that the repeat
units o.-c the formuJa (IT) are a m of branched and          radicals where the weicit ratio of branched to
linearradicals is in the range from 60:40 to 20:80. 10 16. A polyalkyl(methacrylate as claimed in at.
least one of claims 9 to 1:1, characterized. in that the repeat units of the formula (II) axe a. mixture of
T..2 radicals with a. different number of carbon atoms, the proportion by weight of R2 radicals having
12 to 15 carbon atoms 15being greater than the proportion by weight of radicals having 7 to 11 carbon
atoms. 17. A polyalacrylate as claimed in at least one claims 9 to 16, characterized in that the repeat
unit 20of the formula (II) are a mixture of linear and branched radicals where at least 50% by weight of
the repeat units of the formula (II) haying a branched radicad. have a branch at the 2 position. 25 18. A
nolyalkyl(meLhacrylate as claimed in at least one of claims 9 to 17, characterized in that the repeat.
units of the formula -are a mixture of branched radicals, 



the mixture comprising repeat units with methyl branches and with ethyl branches. "4,r) 19. A
polyaikyl(meth)acrylate as ...aimed in at least One of claims q to 18, characterized in that the repeat
units of the formula (IT) are a mixture of branched radicals,  the mixture comprising repeat units with
propyl branches and with longer-chain branches.     20 A. process for preparina polyaikyl.
,eth)acrylates as 5claimed in at least one of claims 9 to 19, characterized in that a composition
comprising at least one (amth)acrvlato of the formula (is free radically polymerized. 10 21. The process
as claimed in claim 20, characterized in that the pplymerization is effected using at least one chain
tranbferer.  22. The process as claimed in claim 21, characterized in 15that t_c polymerizationected
using at least two chain transferera. 23. The process as claimed, in claim 21 or 22, characterize in that
the polymerizsble composition comprises 2 to 204.5% by weight of chain rransferer, based on the
weight of tne monomers.  24. The process as claimed in at least one of claims 20 to            23,
charapterized in that at least 60% by weight of the 25monomers are initially charged. The process as
claimed 1r. at Icone of claims 20 to       24, characterized in that the initiator is added in at least two
steps, less initiator being added in the 30first step than in the subsequent steps.  during the
polymerization is in the range from 0.5 to 10% by weight. 27, The process as claimed in at least one of
claims 20 to 



525, characterized in that the pPlymerization is performed at a temperature in the range from 0 to 302
above the initiator emperatuxe at which the half-life of the initiator is. 30 minutes, 10 28. The use of
pplya yl(meth)aprylates. as lubricants in transmission systems, characterized in that the
polvalkyl(TEl.h)acrvlate has a. weight-average no weight in the range from 3000 to 25 000 g/mol. 15
29. A wind power plant CDTPT__StI)- at least one transmission system comprising a lubricant
containing a polyalkyl(meth)acrylate, characterized H- that the lubricant compHses at 1Past 30% by
'eight- of polyalkyl(methpacrylate. 




