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(57) ABSTRACT 

The present invention relates to a composition I, in the form 
of an oil-in-Water emulsion, based on siloXane and Which 
does not emit hydrogen, comprising: (a) optionally a non 
reactive linear polyorganosiloxane oil With lubricating prop 
erties, (a‘) a reactive linear polyorganosiloxane oil contain 
ing at least tWo OH groups per molecule, (b) a 
polyorganosiloxane resin, (c) a crosslinking agent Which is 
soluble in the silicone phase comprising at least tWo func 
tional groups capable of reacting With the polyorganosiloX 
ane resin (b); (d) a condensation catalyst capable of cata 
lyZing the reaction of the constituent (b) With the constituent 
(c); (e) a surfactant; and Water, (a) and (a‘) being mixed 
together before emulsi?cation, in an (a)/(a‘) ratio of betWeen 
0 and 10. 
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SILOXANE COMPOSITION NOT LEASING 
HYDROGEN, INTENDED FOR MOLDING 

DEMOULDING OF TYRES 

[0001] The present invention relates to compositions in the 
form of a silicone oil emulsion, Which are intended to be 
applied to curing bladders and/or to pneumatic or semip 
neumatic tires in order to facilitate molding/mold-release 
during the manufacture of pneumatic tires. 

[0002] The invention relates in particular to an application 
as a lubricating composition Which is particularly appropri 
ate for lubricating the curing bladders used during the 
forming and curing of pneumatic or semi-pneumatic tires. 

[0003] The invention also relates to an application as 
bonding primer. 

[0004] The invention also relates to the curing bladders 
coated With a lubricating composition and/or With a bonding 
primer according to the invention and the pneumatic or 
semipneumatic tires coated With the said lubricating com 
position. 

[0005] According to tWo more of its features, the inven 
tion relates to a process for preparing the lubricating com 
positions of the invention and to the use of the said lubri 
cating compositions for lubricating curing bladders. 

[0006] Pneumatic rubber tires for vehicles are usually 
manufactured by molding and by curing a raW, or uncured 
and unformed, tread in a molding press in Which the raW 
tread is pressed outWards against the surface of a mold by 
means of a bladder Which can be in?ated by an internal ?uid. 
By this process, the raW tread is formed against the outer 
surface of the mold Which de?nes the pattern of the tire tread 
and the con?guration of the side Walls. The tread is cured by 
heating. In general, the bladder is in?ated by the internal 
pressure provided by a ?uid such as a hot gas, hot Water 
and/or steam, Which also participates in heat transfer for the 
curing. The tread is then alloWed to cool slightly in the mold, 
this cooling being sometimes enhanced by the introduction 
of cold or cooler Water into the bladder. The mold is then 
opened, the bladder is de?ated by releasing the pressure of 
the internal ?uid and the tread is removed from the tread 
mold. This use of the bladders for curing the tread is Well 
knoWn in the art. 

[0007] It is accepted that a notable relative movement 
occurs betWeen the outer surface of contact of the bladder 
and the inner surface of the tread during the bladder in?ating 
phase before complete curing of the tread. Likewise, a 
considerable relative movement also occurs betWeen the 
outer surface of contact of the bladder and the cured inner 
surface of the tread, after the tread has been molded and 
cured, during de?ation and removal of the bladder from the 
pneumatic tire. 

[0008] If adequate lubrication is not provided betWeen the 
bladder and the inner surface of the tread, the bladder 
generally tends to get Warped, Which causes deformation of 
the tread in the mold and also excessive Wearing and 
depolishing of the surface of the bladder itself. The surface 
of the bladder also tends to stick to the inner surface of the 
tread after curing of the tread and during the part of the tread 
curing cycle during Which the bladder is de?ated. In addi 
tion, air bubbles can be trapped betWeen the surfaces of the 
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bladder and of the tread and promote the appearance of 
curing defects in the treads resulting from inadequate heat 
transfer. 

[0009] For this reason, the outer surface of the bladder and 
the inner surface of the raW or uncured tread is coated With 
an appropriate lubricant, sometimes designated by the name 
“casing cement”. 

[0010] Numerous lubricating compositions have been pro 
posed to this effect in the art. 

[0011] Lubricating compositions described in FR 2 494 
294 are knoWn in particular Which contain, as main con 
stituents, a reactive polydimethylsiloXane preferably having 
hydroXyl end groups, a crosslinking agent preferably com 
prising Si—H functional groups and optionally a polycon 
densation catalyst. 

[0012] Examples of crosslinking agent With Si—H func 
tional group(s) are methylhydrogensilane, dimethylhydro 
gensilane and polymethylhydrogensilane. The disadvantage 
of the lubricating compositions of this type is their instabil 
ity during storage. Creaming of the emulsion is indeed 
observed folloWing emission of hydrogen during the trans 
port and preservation of the lubricating composition. The 
emission of hydrogen, Which is responsible for the instabil 
ity of the prior art compositions, results mainly from the 
decomposition of the constituents With Si—H functional 
group(s). 
[0013] The preparation of lubricating compositions from 
constituents not comprising the Si—H functional group, and 
incidentally having eXcellent properties of durability, lubri 
cation and elasticity is therefore highly desirable. 

[0014] The compositions Which are the subject of EP-A 
635 559 are siloXane-based lubricating compositions Which 
partly satisfy these requirements. These compositions are in 
particular more stable in that they do not emit hydrogen 
during storage. 

[0015] These compositions, Which are provided in the 
form of emulsions, comprise, as main constituents, a non 
reactive polydimethylsiloXane, a reactive polydimethylsi 
loXane, preferably With a hydroXyl or alkoXy end, and a 
crosslinking agent. Their durability is hoWever insu?icient 
for practical use in the production of pneumatic or semip 
neumatic tires. 

[0016] WO-A-01 40417 describes a lubricating composi 
tion, in the form of an oil-in-Water emulsion, based on 
siloXane and Which does not emit hydrogen, comprising: 

[0017] (a) a nonreactive polydiorganosiloXane oil With 
lubricating properties, having a dynamic viscosity of 
the order of 5x10‘2 to 30><102 Pa~s at 25° C.; 

[0018] (b) a polyorganosiloXane resin carrying, before 
emulsi?cation, condensable hydroXyl substituents and 
at least tWo different siloXyl units chosen from those of 

formula (RO)3SiO1/2(M); (RO)2SiO2/2(D); ROSiO3/2(T) 
and SiO4/2 (O), at least one of these units being a T or 
Q unit, in Which formulae R0 represents a monovalent 
organic substituent, the mean number per molecule of 
organic radicals R0 for a silicon atom being betWeen 1 
and 2; and the said resin having a content by Weight of 
hydroXyl substituents of betWeen 0.1 and 10% by 
Weight, and preferably betWeen 0.2 and 5% by Weight; 
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[0019] (c) a crosslinking agent, Which is soluble in the 
silicone phase, comprising at least tWo functional 
groups capable of reacting With the polyorganosiloXane 
resin (b); 

[0020] (d) a condensation catalyst capable of catalyZing 
the reaction of the constituent (b) With the constituent 
(C); 

[0021] (e) a surfactant; and 

[0022] Water, 
the said composition comprising from 5 to 95 parts by 

Weight of the constituent (a), from 0.5 to 50 parts by 
Weight of the constituent (b) and from 0.1 to 20 parts 
by Weight of the constituent (c), from 0.05 to 10 parts 
by Weight of the constituent (d), per 100 parts by 
Weight of the sum of the constituents (a)+(b)+(c)+(d). 

[0023] In these compositions, the nonreactive oil (a) is a 
linear homopolymer or copolymer containing organic 
groups chosen from alkyl, alkenyl, aryl, cycloalkyl, 
cycloalkenyl, aralkyl and alkaryl. The preferred oils (a) are 
the linear polydimethylsiloXanes With repeating units 
(CH3)2SiO2/2 and having (CH3)3SiO1/2 units at their ends. 

[0024] WO-A-01 40417 also predicts that it is possible to 
add, to this lubricating composition, a reactive linear poly 
diorganosiloXane oil having at least tWo OH groups per 
molecule and having a dynamic viscosity at 25° C. of 
betWeen 5x10“2 and 30><102 Pa~s. This reactive oil may then 
be present in a very broad range of values, namely in an 
amount of 0.5 to 30% by Weight, preferably 1 to 10% by 
Weight, relative to the total Weight of the lubricating com 
position. 
[0025] The linear polydimethylsiloXane-based lubricating 
compositions described in WO-A-01 40417 constitute an 
improvement in relation to EP-A-635 559. It is hoWever 
desirable to further improve the sliding and durability prop 
erties of the lubricating compositions. 

[0026] Customarily, in?atable bladders, before being 
coated, on their outer surface (the one Which comes into 
contact With the tire) With a lubricating composition, can be 
subjected to a pretreatment consisting in applying an even 
layer of a so-called primer or alternatively bonding primer 
composition. 
[0027] It is also useful to develop primers With good 
bonding properties and good compatibility With the lubri 
cating compositions used. 

[0028] The objective of the present invention is therefore 
to provide improved lubricating compositions Which do not 
emit hydrogen and Which have moreover excellent sliding 
and durability characteristics, Which makes them perfectly 
appropriate for lubricating the bladders used during the 
curing of pneumatic and semipneumatic tires. 

[0029] Its objective is also to provide compositions Which 
serve as bonding primer. 

[0030] In general, the subject of the invention is a com 
position in the form of a silicone oil-in-Water emulsion, 
based on siloXane, Which does not emit hydrogen and Which 
is capable of being used in the molding/mold release of 
pneumatic tires. This composition comprises, more pre 
cisely, the folloWing constituents (a), (a‘), (b), (c), (d), (e), 
(f): 
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[0031] (a) optionally at least one nonreactive linear 
polyorganosiloXane oil With lubricating properties, 
havin a dynamic viscosity of the order of 5x10“2 to 
30x10 Pa-s at 25° C. and consisting of a linear 
homopolymer or copolymer: 

[0032] in Which, per molecule, the monovalent 
organic substituents, Which are identical or different 
from each other, linked to the silicon atoms are 
chosen from alkyl, cycloalkyl, alkenyl, aryl, alky 
larylene and arylalkylene radicals, aryl, alkylarylene 
and/or arylalkylene radicals being preferably 
present, 

[0033] and, more preferably, in Which, per molecule, 
at least 1 or 2%, in particular from 5 to 50%, better 
still from 8 to 35%, in numerical terms, of the said 
monovalent organic substituents linked to the silicon 
atoms are aryl, alkylarylene and arylalkylene radi 
cals; 

[0034] (a‘) at least one reactive linear polyorganosiloX 
ane oil containing at least tWo OH groups per molecule 
and having a dynamic viscosity ranging from 5><10_2 to 
200 000, in particular from 5><10_2 to 150 000, prefer 
ably from 5><10_2 to 30><102 Pa~s at 25° C.; 

[0035] (b) at least one polyorganosiloXane resin carry 
ing condensable hydroXyl substituents and containing 
at least tWo different siloXyl units chosen from those of 

formula (R1)3SiO1/2 (M); (R1)2SiO2/2 (D); R1SiO3/2 (T) 
and SiO4/2 (O), at least one of these units being a T or 
Q unit, in Which formulae R1 represents a monovalent 
organic substituent, the average number per molecule 
of organic radicals R1 for a silicon atom being betWeen 
1 and 2; and the said resin having a content by Weight 
of hydroXyl substituents advantageously of betWeen 0.1 
and 10% by Weight, and preferably betWeen 0.2 and 5% 
by Weight; 

[0036] (c) at least one crosslinking agent Which is 
soluble in the silicone phase comprising at least tWo 
functional groups capable of reacting With the polyor 
ganosiloXane resin (b); 

[0037] (d) at least one condensation catalyst capable of 
catalyZing the reaction of the constituent (b) With the 
constituent (c); 

[0038] (e) at least one surfactant; and 

[0039] Water, 
the quantities of surfactant(s) and of Water being suf?cient 

for producing an oil-in-Water emulsion, 

the constituent (a)/constituent (a‘) Weight ratio being 
Within the range from 0 to 10, in particular from 0 to 9, 
and the constituents (a) and (a‘) and more generally (a), 
(a‘), (b) and (c) being miXed With each other before 
emulsi?cation. 

[0040] When the composition contains little or no nonre 
active oil (a), it rather develops bonding primer properties 
after heating and crosslinking on its support. For higher 
relative quantities of constituent (a), the composition devel 
ops lubricating properties. Without Wishing to be bound by 
theory, it is thought that after crosslinking of the composi 
tion on its support, the composition develops lubricating 
properties as a result of the presence, in suf?cient quantity, 
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of noncrosslinked oil (a). In general, it is estimated that an 
(a)/(a‘) ratio of between 0 and 1, in particular betWeen 0 and 
0.7 de?nes a bonding primer, Whereas a ratio of betWeen 1.5 
and 10 rather de?nes a lubricating composition. The range 
betWeen 1 and 1.5 corresponds to less clear-cut properties 
Which persons skilled in the art can evaluate and exploit in 
the molding/mold release activity as primer or lubricant, 
depending on the cases. 

[0041] According to a ?rst embodiment, the composition, 
in particular lubricating composition, is such that the (a)/(a‘) 
Weight ratio is Within the range from 1.5 to 10, in particular 
from 1.5 to 9, preferably from 2 to 6, more preferably from 
3 to 5, better still from 3.5 to 4.5. 

[0042] The constituents (a), (a‘), (b), (c), (d) and (e) of the 
emulsion are de?ned With reference to their initial chemical 
structure, that is to say that Which characteriZes them before 
emulsi?cation. Once they are in an aqueous medium, their 
structure is likely to be greatly modi?ed folloWing hydroly 
sis and condensation reactions. 

[0043] The expression dynamic viscosity is understood to 
mean, in the context of the invention, the NeWtonian-type 
viscosity, that is to say the dynamic viscosity, measured in 
a manner knoWn per se at a given temperature, at a shear rate 
gradient Which is suf?ciently loW for the measured viscosity 
to be independent of the rate gradient. 

[0044] Preferably, the lubricating composition according 
to the invention comprises: 

[0045] from 55 to 98.85 parts by Weight of the sum of 
the constituents (a)+(a‘); 

[0046] from 1 to 30 parts by Weight of the constituent 
(b), 

[0047] from 0.1 to 10 parts by Weight of the constituent 
(C), 

[0048] from 0.05 to 5 parts by Weight of the constituent 
(01), 

per 100 parts by Weight of the sum of the constituents 
(a)+(a’)+(b)+(c)+(d) 

[0049] Each of the nonreactive polydiorganosiloxane oils 
of the constituent (a) has a dynamic viscosity Which is 
generally betWeen 5x10“2 and 30><102 Pa-s at 25° C. Pref 
erably, the dynamic viscosity varies betWeen 5x10‘2 and 30 
Pa-s, better still betWeen 5x10“2 and 5 Pas. 

[0050] In the context of the invention, the expression 
“nonreactive” is understood to mean an oil Which, under the 
conditions for emulsi?cation, preparation of the lubricating 
composition and use, does not react chemically With any of 
the constituents of the composition. 

[0051] As preferred constituent (a), there may be men 
tioned linear polyorganosiloxanes: 

[0052] 
[0053] of the units of formula R2R3SiO2/2, optionally 

combined With units of formula (R2)2SiO2/2, 

[0054] of the units of formula (R3)2SiO2/2, optionally 
combined With units of formula (R2)2SiO2/2, 

[0055] of the units of formula R2R3SiO2/2 and units 
of formula (R3)2SiO2/2, optionally combined With 
units of formula (R2)2SiO2/2, 

consisting along each chain: 
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[0056] and blocked at each chain end With a unit of 
formula (R“)3SiO1/2 in Which the radicals R4, Which are 
identical or different, are chosen from the radicals R2 
and R3; 

[0057] Where the radicals R2 and R3, monovalent 
organic substituents of the various siloxyl units men 
tioned above, have the folloWing de?nitions: 

[0058] the radicals R2, Which are identical to or 
different from each other, are chosen from: linear or 
branched C1-C6 alkyl radicals (such as for example 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
t-butyl, n-pentyl, n-hexyl), C3-C8 cycloalkyl radicals 
(such as for example cyclopentyl, cyclohexyl), and 
linear or branched C2-C8 alkenyl radicals (such as for 
example vinyl, allyl), 

[0059] the radicals R3, Which are identical to or 
different from each other, are chosen from: C6-C1O 
aryl radicals (such as for example phenyl, naphthyl), 
CG-C15 alkylarylene radicals (such as for example 
tolyl, xylyl), C6-C15 arylalkylene radicals (such as 
for example benZyl); and 

[0060] Where at least 1 or 2%, in particular from 5 to 
50%, and better still from 8 to 35%, in numerical terms, 
of the substituents R2, R3 and R4 are aromatic radicals 
R3. 

[0061] The presence in the polyorganosiloxane(s) forming 
the constituent (a), mixed With the conforming siloxyl units 
mentioned above, of units With a different structure, for 
example of formula R“SiO3/2 and/or SiO4/2 is not excluded 
in the proportion of at most 2% (this % expressing the 
number of R“SiO3/2 and/or SiO4/2 units per 100 silicon 
atoms). 
[0062] More preferably, the constituent (a) consists of at 
least one linear polyorganosiloxane: 

[0063] 
[0064] of the units of formula R2R3SiO2/2 combined 

With units of formula (R2)2SiO2/2, 

[0065] of the units of formula (R3)2SiO2/2 combined 
With units of formula (R2)2SiO2/2; 

[0066] and blocked at each chain end by a unit of 
formula (R2)3SiO1/2; 

[0067] Where the radicals R2 and R3 have the folloWing 
de?nitions: 

[0068] the radicals R2, Which are identical to or 
different from each other, are chosen from the 
methyl, ethyl, propyl and isopropyl radicals, 

[0069] the radicals R3, Which are identical to or 
different from each other, are chosen from the phe 
nyl, tolyl and benZyl radicals; and 

consisting along each chain: 

[0070] Where at least 1 or 2%, in particular from 5 to 
50%, and better still from 8 to 35%, in numerical terms, 
of the substituents R2 and R3 are phenyl, tolyl and/or 
benZyl radicals. 

[0071] Advantageously, there is used as constituent (a) at 
least one linear polyorganosiloxane having, per molecule, an 
aromatic substituents R3/Si ratio (in numerical terms) at 
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least equal to 0.04, preferably ranging from 0.09 to 1 and 
better still ranging from 0.16 to 0.7. 

[0072] According to one modality of the invention, each 
of the reactive linear polydiorganosiloXane oils of the con 
stituent (a‘) having at least tWo OH groups per molecule has 
a dynamic viscosity at 25° C. generally of betWeen 5x10-2 
and 39x102 Pa~s. Preferably, the viscosity varies betWeen 
5x10 and 30 Pas, better still betWeen 0.1 and 5 Pas. 

[0073] In the conteXt of the invention, the term “reactive” 
denotes the reactivity of the constituent (a‘) in relation to the 
crosslinking agents (c) and/or (g) present in the emulsion; 
the optional constituent (g) Will be de?ned later. 

[0074] Preferably, the constituent (a‘) reacts With the 
crosslinking agent under the conditions for preparing the 
emulsion. 

[0075] The monovalent organic substituents of the oil (a‘) 
are: linear or branched alkyl radicals; linear or branched 
alkenyl radicals; cycloalkyl or cycloalkenyl radicals; 
cycloalkylalkylene or cycloalkenylalkylene radicals; these 
radicals are optionally substituted With —OH and/or amino 
(optionally substituted) and/or halogen and/or cyano groups. 
The substituent of the amino group may be an alkyl radical, 
a cycloalkyl radical or a cycloalkylalkylene radical. 

[0076] As halogen, there may be mentioned chlorine, 
?uorine, bromine or iodine, ?uorine being more speci?cally 
appropriate. 

[0077] Advantageously, the organic substituents of the oil 
(a‘) or of the oils (a‘) are: C1-C6 alkyl radicals; C3-C8 
cycloalkyl radicals; C2-C8 alkenyl radicals; or C5-C8 
cycloalkenyl radicals; the said radicals being optionally 
substituted With hydroXyl and/or amino (optionally substi 
tuted), and/or halo, and/or cyano. 

[0078] The substituents of the amino group are for 
example: (C1-C6)alkyl; (C2-C8)alkenyl; (C3-C8)cycloalkyl. 
[0079] As preferred constituent (a‘), there may be men 
tioned the linear polyorganosiloXanes of formula: 

in Which n is an integer greater than or equal to 10, R5 and 
R6, Which are identical or different, represent: (C1-C6)alkyl; 
(C3-C8)cycloalkyl; (C2-C8)alkenyl; (C5-C8)cycloalkenyl; 
each of the abovementioned radicals being optionally sub 
stituted With a halogen atom (and preferably ?uorine) or a 
cyano residue. 

[0080] The oils of the constituent (a‘) Which are most 
Widely used, because of their availability in industrial prod 
ucts, are those for Which R5 and R6 are chosen independently 
from methyl, ethyl, propyl, isopropyl, cycloheXyl, vinyl and 
3,3,3-tri?uoropropyl. Most preferably, at least about 80% in 
numerical terms of these radicals are methyl radicals. 

[0081] In practice, preference Will be given, as oil(s) (a‘), 
to ot,u)-dihydroXypolydimethylsiloXanes, and in particular to 
oils of this type Which are prepared by the anionic polymer 
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iZation process described in the abovementioned American 
patents: U.S. Pat. No. 2,891,920 and especially US. Pat. No. 
3,294,725 (cited as a reference). 

[0082] The constituent (b) consists of at least one polyor 
ganosiloXane residue, carrying before emulsi?cation con 
densable hydroXyl groups. 

[0083] In the constituent units of these resins, each sub 
stituent R1 represents a monovalent organic group. 

[0084] In general, R1 is a C1-C2O hydrocarbon radical 
optionally carrying one or more substituents. 

[0085] Examples of hydrocarbon radicals are: a linear or 
branched alkyl radical having from 1 to 6 carbon atoms; a 
linear or branched alkenyl radical having from 2 to 8 carbon 
atoms; a cycloalkyl radical having from 3 to 8 carbon atoms; 
or a cycloalkenyl radical having from 5 to 8 carbon atoms. 

[0086] The substituents of the hydrocarbon radical may be 
groups —OR‘ or —O—CO—R‘ in Which R‘ is a hydrocar 
bon radical as de?ned above for R1, Which is unsubstituted. 

[0087] Other substituents of the hydrocarbon radical may 
be aminated, amidated, epoXidiZed or ureido functional 
groups. 

[0088] By Way of eXample of substituents of the hydro 
carbon radical, there may be mentioned the aminated func 
tional groups of formula: 

[0089] —RA—NR7R8 in Which: 

[0090] R8 represents a valency bond or represents a 
linear or branched C1-C1O divalent alkylene radical; 

[0091] and R7 and R8 independently represent: H; a 
(C1-C6)alkyl radical; a (C3-C8)cycloalkyl radical; or a 
(C6-C10)aryl radical; 

[0092] —Rb—NH—RC—NR7R8 in Which Rb and RC, 
Which are identical or different, are as de?ned for R8 
above; and R7 and R8 are as de?ned above; 

[0093] the functional group of formula: 

R11 
R11 

[0094] in Which R9 and R“, which are identical or 
different, represent: 

[0095] (C1-C3)alkyl, and for eXample methyl; or (C6 
C1O)aryl, and for eXample phenyl; 

[0096] R10 represents: a hydrogen atom; (C1-C6)alkyl, 
for eXample methyl; (C2-C7)alkylcarbonyl; (C6 
C1O)aryl, and for eXample phenyl; 

[0097] (C6-C1O)aryl(C1-C6)alkylene, and for eXample 
benZyl; or alternatively 
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[0098] R10 represents O; and 

[0099] the functional group of formula: 

Q: 
R10 

[0100] in Which R9 and R10 are as de?ned above. 

[0101] II is however preferable that the concentration of 
—OR‘, —O—CO—R‘, aminated, amidated, epoxidiZed or 
ureido functional groups, When they are present in the resin, 
are limited so as not to exceed the tolerance threshold above 
Which the stability of the emulsion Would be compromised. 

[0102] The silicone resins (b) are branched organopolysi 
loxane polymers Which are Well knoWn and Whose processes 
of preparation are described in numerous patents. As con 
crete examples of resins Which can be used, there may be 
mentioned the hydroxylated MQ, MDQ, DQ, DT and MDT 
resins and mixtures thereof. In these resins, each OH group 
is carried by a silicon atom belonging to a unit M, D or T. 

[0103] Preferably, as examples of resins Which can be 
used, there may be mentioned the hydroxylated organopol 
ysiloxane resins not comprising, in their structure, the unit 
Q. More preferably, there may be mentioned the hydroxy 
lated DT and MDT resins comprising at least 20% by Weight 
of T units and having a content by Weight of hydroxyl group 
ranging from 0.1 to 10%, and better still from 0.2 to 5%. In 
this group of more preferred resins, those in Which the 
average number of substituents R1 per silicon atom is, per 
molecule, betWeen 1.2 and 1.8, are more particularly suit 
able. More advantageously still, resins of this type are used 
in Whose structure at least 80% in numerical terms of the 
substituents R1 are methyl radicals. 

[0104] The resin (b) is liquid at room temperature. Pref 
erably, the resin has a dynamic viscosity at 25° C. of 
betWeen 0.2 and 200 Pa~s, in particular betWeen 0.5 and 50 
Pa-s, and better still betWeen 0.8 and 5 Pas. 

[0105] The resin is incorporated into the emulsions in an 
amount of 1 to 30 parts by Weight per hundred parts by 
Weight of the sum of the constituents (a), (a‘), (b), (c) and (d), 
preferably in an amount of 3 to 20, better still from 5 to 15 
parts by Weight. 

[0106] The constituent (c) consisting of at least one 
crosslinking agent Which is soluble in the silicone phase 
comprises at least tWo functional groups capable of reacting 
With the resin(s) (b) so as to cause crosslinking of the 
resin(s). Advantageously, the said reactive functional groups 
of the crosslinking agent react With the resin under the 
conditions for preparing the emulsion. 

[0107] By Way of preferred constituent (c), there may be 
mentioned the crosslinking agents of formula: 

Y,si(Zi)4,a 
in Which: 

[0108] a is 0, 1 or 2; 

[0109] Y is a monovalent organic group; and 
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[0110] the groups Zi, Which are identical or different, 
are chosen from: —OX,, 

O 

and —O—N=CX1X2, in Which X3, Xb, X1 and X2 are 
independently linear or branched C1-C1O alkyl radicals; 
it being understood that X1 and X2 may additionally 
represent hydrogen and that X3 is a radical Which is 
optionally substituted With (C1-C3)alkoxy. 

[0111] According to a more preferred embodiment of the 
invention, a represents 0 or 1, such that the crosslinking 
agent has the formula: Si(Zi)4 or YSi(Zi)3. 

[0112] Preferably still, the groups Zi are identical to each 
other. 

[0113] A more preferred group of crosslinking agents 
consists in particular of all the organotrialkoxysilanes, orga 
notriacyloxysilanes, organotrioxymosilanes and tetraalkyl 
silicates. 

[0114] As regards the groups Y, there may be chosen more 
particularly the radicals: (C1-C6)alkyl; (C2-C8)alkenyl; (C3 
C8)cycloalkyl; (C6-C1O)aryl; (C6-C15)alkylarylene; or (C6 
C15)arylalkylene. 
[0115] By Way of example of groups Y, there may be 
mentioned the methyl, ethyl, vinyl or phenyl radicals. 

[0116] The groups Zi are advantageously chosen from 
(C1'C10)a1kOXy; (C1'C10)a1kOXy(C1'C3)a1kOXy; (Cf 
C1O)alkylcarbonyloxy; or an oxime group —O—N=CX1X2 
in Which X1 and X2 are independently H or (C1-C1O)alkyl. 

[0117] Preferably, Zi represents methoxy, ethoxy, pro 
poxy, methoxyethoxy, acetoxy or an oxime group. 

[0118] By Way of especially preferred constituent (c), 
there may be mentioned the alkyltrialkoxysilane(s) of for 
mula YSi(Zi)3 in Which Y is (C1-C6)alkyl or (C2-C8)alkenyl 
and Zi is (Cl-C10) alkoxy. 

[0119] Among them, there may be mentioned methyltri 
methoxysilane, methyltriethoxysilane, ethyltriethoxysilane 
and or vinyltrimethoxysilane. 

[0120] The ?nal emulsion comprises from 0.1 to 10 parts 
by Weight, per hundred parts by Weight of the sum of the 
constituents (a)+(a‘)+(b)+(c)+(d), of the constituent (c), 
preferably from 0.2 to 5 parts by Weight, better still from 0.5 
to 3. 

[0121] The condensation catalyst (d) is chosen from those 
conventionally used in the art to catalyZe the crosslinking of 
type (b) resins With the aid of the type (c) crosslinking agents 
de?ned above. 

[0122] Examples of catalysts Which can be used in the 
context of the invention are organometallic salts, titanates 
such as tetrabutyl orthotitanate. As organometallic salt, there 
may be mentioned Zirconium naphthenate and Zirconium 
octylate. 

[0123] The catalyst is preferably a catalytic tin compound, 
generally an organotin salt. The organotin salts Which can be 
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used are described in particular in the book by NOLL, 
Chemistry and Technology of Silicones Academic Press 
(1968), page 337. There may also be de?ned as catalytic tin 
compounds either distannoxanes, or polyorganostannox 
anes, or the product of the reaction of a tin salt, in particular 
of a tin dicarboxylate, With ethyl polysilicate, as described in 
patent US. Pat. No. 3,862,919. 

[0124] The product of the reaction of an alkyl silicate or of 
an alkyltrialkoxysilane With dibutyltin diacetate as described 
in the Belgian patent BE-A-842 305, may also be suitable. 

[0125] According to another possibility, use is made of a 
tin II salt, such as SnCl2 or stannous octoate. 

[0126] Advantageously, the catalyst is the tin salt of an 
organic acid, such as dibutyltin diacetate, dibutyltin dilau 
rate, dioctyltin dilaurate, dibutyltin dioctate, Zinc naphthen 
ate, cobalt naphthenate, Zinc octylate, cobalt octylate and 
dioctyltin di(isomercaptoacetate). 
[0127] The preferred tin salts are tin bischelates (EP-A 
147 323 and EP-A-235 049), diorganotin dicarboxylates, 
and in particular dibutyl- or dioctyltin diversatates (British 
patent GB-A-1 289 900, dibutyl- or dioctyltin diacetate, 
dibutyl- or dioctyltin dilaurate or the products of hydrolysis 
of the abovementioned species (for example diorgano- and 
polystannoxanes). 
[0128] The catalyst (d) is generally introduced into the 
emulsion in an amount of 0.05 to 5 parts by Weight, per 
hundred parts by Weight of the sum of the constituents 
(a)+(a‘)+(b)+(c)+(d), preferably in an amount of 0.08 to 3 
parts by Weight, and better still from 0.1 to 2 parts by Weight. 

[0129] Doctyltin dilaurate is most particularly preferred. 

[0130] The nature of the surfactant (e) Will be easily 
determined by persons skilled in the art, the objective being 
to prepare a stable emulsion. 

[0131] Anionic, cationic, nonionic and ZWitterionic sur 
factants may be used alone or as a mixture. 

[0132] As anionic surfactants, there may be mentioned the 
alkali metal salts of aromatic hydrocarbon sulfonic acids or 
the alkali metal salts of alkylsulfuric acids. 

[0133] Nonionic surfactants are more particularly pre 
ferred in the context of the invention. Among these, there 
may be mentioned alkyl or aryl ethers of poly(alkylene 
oxide), polyoxyethylenated sorbitan hexastearate, polyoxy 
ethylenated sorbitan oleate having a saponi?cation value of 
102 to 108 and a hydroxyl value of 25 to 35 and the ethers 
of cetylstearyl and poly(ethylene oxide). 

[0134] As aryl ether of poly(alkylene oxide), there may be 
mentioned polyoxyethylenated alkylphenols. As alkyl ether 
of poly(alkylene oxide), there may be mentioned isodecyl 
ether of polyethylene glycol and trimethylnonyl ether of 
polyethylene glycol containing from 3 to 15 ethylene oxide 
units per molecule. 

[0135] There may also be mentioned ethoxylated isotride 
cyl alcohol, eg with from 8 to 9 mol of ethylene oxide per 
mol of isotridecyl alcohol. 

[0136] The quantity of surfactant (e) depends on the type 
of each of the constituents present and the actual nature of 
the surfactant used. As a general rule, the emulsion com 
prises from 0.5 to 10% by Weight of surfactant (better still 
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from 0.5 to 5% by Weight) and from 40 to 95% by Weight 
of Water (better still from 45 to 90% by Weight). 

[0137] Advantageously, the ?nal emulsion may addition 
ally comprise a constituent (g) consisting of at least one 
Water-soluble crosslinking agent, in particular a silane, the 
said crosslinking agent carrying, per molecule, in addition to 
at least one OH group, at least one organic group With a 
functional group Fr, Fr representing an optionally substi 
tuted amino functional group, an epoxy functional group, an 

optionally substituted acryloyl (—CH2=CH—CO—) func 
tional group, an optionally substituted methacryloyl 
(—CH2=C(CH3)—CO—) functional group, an optionally 
substituted ureido (NH2—CO—NH—) functional group, an 
optionally substituted thiol functional group or a halogen 
atom. 

[0138] For the purposes of the present invention, Water 
solubility should be understood to mean the ability of a 
product to dissolve in Water at a temperature of 25° C., in 
amount of at least 5% by Weight. 

[0139] The possible organic substituents of the crosslink 
ing agents other than the OH group(s) or the organic 
group(s) With a functional group Fr, are: linear or branched 
alkyl radicals having from 1 to 6 carbon atoms; cycloalkyl 
radicals having from 3 to 8 carbon atoms; linear or branched 
alkenyl radicals having from 2 to 8 carbon atoms; aryl 
radicals having from 6 to 10 carbon atoms; alkylarylene 
radicals having from 6 to 15 carbon atoms; or arylalkylene 
radicals having from 6 to 15 carbon atoms. 

[0140] According to a preferred embodiment of the inven 
tion, Fr is an optionally substituted amino functional group. 

[0141] Thus, a preferred organic group With a functional 
group Fr is a group chosen from the formulae: 

—R,—NR7R8 
—Rb—NH—RC—NR7R8 

Where Ra, Rb, RC, R7, R8, R9, R10 and R11 are as de?ned 
above in relation to the de?nition of the constituent 

[0142] According to a more preferred embodiment of the 
invention, the Water-soluble crosslinking agent has the for 
mula: 

R8R7N—R,—Si(OH)3 
in Which Ra, R7 and R8 are as de?ned above. Still more 
preferably, R8 represents (C1-C1O)alkylene, and R7 and R8 
independently represent a hydrogen atom or a (C1-C6)alkyl 
group. 

[0143] By Way of example, there may be mentioned 
3-aminopropyltrihydroxysilane. 

[0144] This constituent (g), When it is present in the 
emulsion, is used in an amount of 0.5 to 15 parts by Weight 
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per hundred parts by Weight of the sum of the constituents 
(a)+(a‘)+(b)+(c)+(d)+(g), preferably in an amount of 0.6 to 
5 parts by Weight, and better still in an amount of 0.8 to 3 
parts by Weight. 

[0145] The presence of the constituent (g) enhances in 
particular the durability of the lubricating composition. 

[0146] The emulsion may also contain one or more addi 
tional ingredients such as for example ?lm-forming poly 
mers, additional lubricants, anti-friction agents, coalescing 
agents, Wetting or dispersing agents, inorganic ?llers, agents 
for evacuating air, antifoaming agents, thickeners, stabiliZ 
ers, preservatives such as biocides and antifungals, in quan 
tities Which can vary considerably, for example betWeen 0.2 
and 50% by Weight of the emulsion. 

[0147] As ?lm-forming polymer, there may be mentioned 
for example stirene-acrylic copolymers. 

[0148] Examples of thickeners are cellulosic thickeners 
(carboxymethylcellulose), acrylic thickeners, polyurethane, 
hydrocolloid gums (xanthan gum) and mixtures thereof. 

[0149] As coalescing agent, there may be used glycols 
and/or aliphatic petroleum cuts (distillation fractions of 
petroleum). 
[0150] Wetting or dispersible agents Which can be used in 
the context of the invention are for example phosphates 
and/or polyacrylics, such as for example sodium hexameta 
phosphate and sodium polyacrylates. 

[0151] The compositions of the invention may be conven 
tionally prepared using conventional methods of the state of 
the art, from a preliminary mixture comprising the lipophilic 
constituents (a), (a‘), (b) and The objective is to arrive at 
an emulsion in Which the nonreactive oil, the reactive oil and 
the constituents intended to form the elastomeric netWork 
are present in the same oily particles. 

[0152] The emulsi?cation may be direct or may proceed 
by inversion. 

[0153] For direct emulsi?cation, the process consists in 
emulsifying in an aqeous phase containing the surfactant (e), 
a mixture of the constituents (a), (a‘), (b) and An 
oil-in-Water emulsion is directly obtained. Next, the missing 
constituents may be added, either directly to the emulsion 
(case of the Water-soluble constituents), or subsequently in 
the form of an emulsion (case of the constituents soluble in 
the silicone phase). As a variant, the latter may also be added 
to the initial (a), (a‘), (b), (c) mixture. 

[0154] Thus, the catalyst (d) and the optional ?lm-forming 
polymer may be added, either directly to the silicone phase 
before emulsi?cation, or after forming the emulsion, in the 
form of an additional emulsion. 

[0155] The particle siZe of the emulsion obtained above 
may be adjusted by conventional methods knoWn to a person 
skilled in the art, in particular by carrying out the stirring in 
a reactor for a suitable duration. The target is in particular a 
particle siZe of betWeen 0.1 and 0.5 pm, preferably betWeen 
0.2 and 0.4 pm. 

[0156] In the case Where the procedure is carried out by 
inversion, the preferred embodiment envisages preparing, 
With stirring, a premixture containing only a small propor 
tion of Water (containing the surfactant (e) and optionally the 
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Water-soluble constituents) and the constituents (a), (a‘), (b), 
(c), carrying out its inversion (for example by grinding), that 
is to say converting the premixture to an oil-in-Water emul 
sion, and then diluting this emulsion With the remaining 
Water, optionally supplemented With one or more Water 
soluble constituents. The grinding advantageously makes it 
possible to directly obtain the desired particle siZe, Which is 
preferably as seen above in relation to the direct emulsi? 
cation. 

[0157] Normally, the processes of the invention are carried 
out at room temperature. Preferably, the rise in temperature 
Which may result from the grinding and stirring steps is kept 
loW. In particular, it is chosen to remain beloW 60 or 65° C. 
This is in particular the case When, in accordance With the 
preferred embodiment of the invention, anionic surfactants 
are used. 

[0158] The process of the invention may additionally 
comprise an additional step of heating the lubricating com 
position obtained, for example to a temperature ranging 
from 30 to 40° C. This step makes it possible to accelerate 
the crosslinking processes. It can be replaced by a step of 
storing the lubricating composition at room temperature 
(23° C.) until complete crosslinking is obtained. 

[0159] The oils and resins (a), (a‘) and (b) and the 
crosslinking agents (c) and (g) are commercially available or 
easily accessible to a person skilled in the art using conven 
tional processes described in the prior art. 

[0160] When the resin (b) or the crosslinking agent (c) are 
functionaliZed, the functionaliZation is easily carried out by 
an appropriate substitution or addition reaction. 

[0161] The subject of the invention is also the use of the 
lubricating composition thus obtained for lubricating vari 
ous articles. 

[0162] More particularly, the invention relates to the use of 
the lubricating composition for lubricating a curing bladder, 
preferably made of rubber or the like and in?atable, during 
the forming and curing of pneumatic or semipneumatic tires. 

[0163] The lubricating composition of the invention may 
be applied in any manner, for example by spraying, brushing 
or With the aid of a sponge or a brush. It is preferable to 
proceed so as to cover the article to be coated With an even 

layer of coating. 
[0164] The lubrication of the curing bladder used during 
the forming and curing of pneumatic or semipneumatic tires 
may be carried out in tWo different Ways. 

[0165] During the manufacture of pneumatic or semipneu 
matic tires, a raW tire is placed in a tire mold, an in?atable 
bladder is placed in the mold, the mold is closed and the 
bladder is in?ated by applying an internal pressure of a hot 
?uid, such that the tire is applied against the mold, formed 
and cured. The mold is then opened, the bladder is de?ated 
and the tire is recovered, formed and cured. The same 
bladder is used for the manufacture of about one hundred 
tires. 

[0166] The in?atable rubber bladder used during the 
manufacture of tires is initially coated With a lubricating 
composition according to the invention. 

[0167] Initially, the lubrication of the bladder is direct. 
Then, a phenomenon of exhaustion of the lubricating effect 
of this bladder occurs. 
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[0168] In this subsequent phase, it is the inner surface of 
the tire (that Which comes into contact With the bladder) 
Which is coated With the lubricating compositon. There is 
regeneration of the lubrication of the rubber bladder by 
transfer from the tire. 

[0169] In general, the mold pressing/bladder release 
cycles used during the manufacture of tires occur in the 
folloWing Way: 

[0170] the bladder initially coated With the lubricating 
composition (direct lubrication) is heated to 80-180° 
C., preferably to 130-170° C., is used (Without subse 
quent coating of the bladder, but by coating the ?rst tire 
or the ?rst tWo tires) during 5 to 10 cycles (each cycle 
resulting in the manufacture of a different tire), and 
then 

[0171] the neXt cycles are carried out using this same 
bladder (for Which the lubricating coating has been 
exhausted) starting With pneumatic or semipneumatic 
tires Which are then each time coated With the lubri 
cating composition according to the invention: the 
lubrication of the bladder occurs in this case by transfer. 

[0172] The present invention therefore also relates to the 
use of the lubricating composition for lubricating raW pneu 
matic or semipneumatic tires, containing or otherWise on 
their outer surface components Which Will constitute the 
outer tire tread intended to come into contact With the 
ground. 
[0173] The lubricating composition of the invention com 
prises no constituent With an Si—H bond such that the risk 
of emission of hydrogen during storage or transport is Zero. 

[0174] The lubricating composition of the invention addi 
tionally has excellent sliding, durability and elasticity prop 
erties. 

[0175] The present invention also relates to articles lubri 
cated With the lubricating composition Which may be 
obtained using the process Which has just been described 
above. 

[0176] More particularly, the invention relates to: 

[0177] an in?atable rubber bladder coated on its outer 
surface With a composition according to the invention, 
for the forming and curing of pneumatic or semipneu 
matic tires; 

[0178] an in?atable rubber bladder Which may be 
obtained by heating the in?atable bladder de?ned 
above, in particular to 80-180° C. (preferably 130-170° 
C.), so as to bring about complete crosslinking of the 
crosslinkable constituents of the emulsion; 

[0179] a raW pneumatic or semipneumatic tire contain 
ing or not containing components Which Will constitute 
its outer tread intended to come into contact With the 
ground, coated on its inner surface With a lubricating 
composition according to the invention. 

[0180] According to a second embodiment of the inven 
tion, the oil-in-Water emulsions according to the invention 
are this time such that the constituent (a)/constituent (a‘) 
Weight ratio is in the range from 0 to 1, in particular from 0 
to 0.7. According to a ?rst modality, the oil-in-Water emul 
sion Which serves as primer only contains, as oil, an oil (a‘) 
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With an OH group, an oil (a) not being present. According to 
another embodiment of primer, the tWo types of oil are 
present, and it is then preferable that the constituent (a)/ 
constituent (a‘) Weight ratio is different from 0, eg betWeen 
0.1 and 1, in particular betWeen 0.1 and 0.7, preferably 
betWeen 0.1 and 0.5 and more preferably betWeen 0.2 and 
0.3. 

[0181] This oil-in-Water emulsion Which serves as primer 

contains the other ingredients (b), (c), (d), (e) and described in relation to the lubricating composition. Overall, 

the quantities of these other ingredients are identical to those 
described for the lubricating composition. In particular, the 
composition may comprise: 

[0182] from 55 to 98.85 parts by Weight of the sum of 
the constituents (a)+(a‘); 

[0183] from 1 to 30 parts by Weight of the constituent 
(b), 

[0184] from 0.1 to 10 parts by Weight of the constituent 
(C), 

[0185] from 0.05 to 5 parts by Weight of the constituent 
(01), 

per 100 parts by Weight of the sum of the constituents 
(a)+(a‘)+(b)+(c)+(d). For further details on the constitu 
ents Which may enter into the composition of the 
oil-in-Water emulsion Which serves as primer, reference 
is made to the above description of these constituents, 
Which Was made for the lubricating composition. Like 
Wise, the additional constituents Which Were provided 
for the lubricating composition may also be incorpo 
rated under the same conditions into the bonding 
primer. 

[0186] The primer may additionally comprise one or more 
reinforcing ?llers, in particular silica, e.g. precipitated, 
fumed or natural silica, calcium carbonate, clays, mica or 
alternatively an organic polymer of the ?uorinated polymer 
type. 

[0187] Likewise, the process for preparing the oil-in-Water 
emulsion is identical to the process of preparation described 
for the preparation of the lubricating composition. 

[0188] This primer is in particular intended to be applied 
to an in?atable bladder, before using the lubricating com 
position according to the invention or a standard lubricating 
composition. The application of this primer may be carried 
out by conventional methods such as spraying, brushing, 
application With a sponge or With a brush. 

[0189] This bonding primer has proved to be particularly 
useful in combination With lubricating compositions con 
taining (SiH) groups as With those free of (SiH) groups, and 
more particularly With the lubricating compositions accord 
ing to the present invention. 

[0190] The subject of the present invention is therefore 
also the process consisting in applying the oil-in-Water 
emulsion Which has just been described to the surface of an 
in?atable bladder, as a bonding primer. After application, the 
crosslinking is carried out by heating, in particular to 
80-180° C., preferably 130-170° C. 

[0191] The subject of the invention is also an in?atable 
bladder or the like thus coated. 
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[0192] The following examples Which illustrate the inven 
tion demonstrate the excellent lubricating properties of the 
compositions of the invention. 

EXAMPLE 1 

[0193] This example illustrates a lubricating composition 
according to the invention comprising a Water-soluble 
crosslinking agent (constituent 
[0194] The constituent (a‘)/constituent (a) Weight ratio is 
chosen equal to 4. 

[0195] The formulation of this composition, Which is an 
oil-in-Water emulsion, is given in the folloWing table. 

TABLE 1 

Percentage by 
Weight in the 

Nature of the constituent Identi?cation emulsion 

Phenylated siloxane oil Constituent (a) 31.94 
M—(DPh/ME)ZU—(D)8U—M With a dynamic 
viscosity equal to 10’1 Pa - s to 25° C.(1) 
Hydroxylated linear Constituent (a') 7.98 
polydimethylsiloxane With (a)/(a') Weight 
(CH3)2(OH)SiO1/2 ratio = 4 
endings With a dynamic viscosity equal 
to 0.75 Pa - s to 25° C. 

MDT-OH resin(2) Constituent 5.71 
Methyltriethoxysilane Constituent (c) 0.38 
Dioctyltin dilaurate emulsion(3) Constituent (d) 0.24 
Polyethoxylated isotridecyl alcohol“) Constituent (e) 2.71 
NH2-(CH3)3-Si(OH)3(5) Constituent (g) 2.42 
Antifoaming agent 0.20 
Antioxidant 0.05 
Bactericide 0.02 
Thickener (xanthan gum) 0.11 
Wetting agents 0.30 
Distilled Water Constituent 47.94 

100 

(1)Phenylated siloxane oil: 

D = (CH3)2SiO2/2 unit 

(2)MDT resin having a hydroxylation level of 0.5% by Weight, an average 
number per molecule of organic radicals per silicon atom of 1.5, a 
dynamic viscosity at 25° C. of 1 Pa - s and the following proportions of 
siloxyl units: 
M: 17% by mol 
D: 26% by mol 
T: 57% by mol. 
(3)Dicotyltin dilaurate emulsion at 37.5% by Weight in Water prepared 
using polyvinyl alcohol as surfactant. 
(4)Mixture of 15% of Water and 85% of isotridecyl alcohol ethoxylated 
With 8 to 9 mol of ethylene oxide per mol of isotridecyl alcohol. 
(5)Aqueous solution containing 23% by Weight of silane. 

[0196] The lubricating composition of Table 1 Was pre 
pared in tWo steps. 

[0197] Step 1 
[0198] Amixture composed of nonreactive phenylated oil, 
hydroxylated polydimethylsiloxane oil, MDT-OH resin, 
methyltriethoxysilane, surfactant and a portion of distilled 
Water (in a Water/surfactant ratio of 1.2, that is 2.35% by 
Weight of Water) is homogeniZed beforehand With moderate 
stirring (50 revolutions/minute) for 15 minutes at room 
temperature (23° C.). 
[0199] The mixture thus obtained is treated by grinding 
until phase inversion is obtained, With the aid of a MoritZ® 
mill so as to pass from a Water/oil ?uid phase to an oil/Water 
thick phase. 
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[0200] The dilution of the thick phase obtained is carried 
out With moderate stirring over 40 minutes, With the aid of 
a de?ned quantity of distilled Water so as to obtain an 

emulsion Whose dry matter content is 50% (that is 45.59% 
by Weight of Water). The bactericidal agent and the antioxi 
dant are added during the dilution. 

[0201] Step 2 

[0202] The silane (g) and the catalyst (d) are added to the 
emulsion prepared beforehand, and then homogeniZation is 
carried out With gentle stirring for 10 minutes, folloWed by 
?ltration. 

[0203] The biocide and the antifoam are then added to the 
emulsion, and the mixture is stirred for another 10 minutes. 
The emulsion thus obtained is characteriZed by an average 
particle siZe of 0.4 pm. 

[0204] The xanthan gum and the Wetting agent are loaded 
into another container, mixed for 10 minutes With vigorous 
stirring, and then added to the emulsion previously prepared. 
The mixture is further stirred, at moderate speed, for 30 
minutes. 

[0205] The ?nal emulsion is characteriZed by a dry matter 
content (60 min, 120° C.) of 48.8% by Weight. 

EXAMPLE 2 

[0206] This example illustrates a lubricating composition 
identical to that of Example 1 but prepared by choosing a 
constituent (a)/constituent (a‘) Weight ratio equal to 2.3. 

[0207] The emulsion obtained is characteriZed by a mean 
particle siZe of 0.401 pm and a dry matter content (60 min, 
120° C.) of 48.6% by Weight. 

EXAMPLE 3 

[0208] This example illustrates a lubricating composition 
identical to that of Example 1 but prepared by choosing a 
constituent (a)/constituent (a‘) Weight ratio equal to 1.5. 

[0209] The emulsion obtained is characteriZed by a mean 
particle siZe of 0.398 pm and a dry matter content (60 min, 
120° C.) of 48.7% by Weight. 

EXAMPLE 4 

[0210] This example illustrates a lubricating composition 
identical to that of Example 1 but prepared by choosing a 
constituent (a)/constituent (a‘) Weight ratio equal to 9. 

[0211] The emulsion obtained is characteriZed by a mean 
particle siZe of 0.405 pm and a dry matter content (60 min, 
120° C.) of 48.8% by Weight. 

COMPARATIVE EXAMPLE 5 

[0212] This example illustrates a lubricating composition 
different from Example 1 in the absence of hydroxylated 
linear polydimethylsiloxane oil. The composition of this 
emulsion is given in the folloWing Table 5: 
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TABLE 2 

lubricating composition 5 

Percentage by 
Weight in the 

Nature of the constituent Identi?cation emulsion 

Phenylated siloxane oil Constituent (a") 39.92 
M-<DPWe>20-<D>80-M 
With a dynamic 
viscosity equal to 10’1 
Pa - s to 250 Cu) 

MDT-OH resin(2) Constituent 5.71 
Methyltriethoxysilane Constituent (c) 0.38 
Dioctyltin dilaurate emulsion(3) Constituent (d) 0.24 
Polyethoxylated isotridecyl alcohol“) Constituent (e) 2.71 
NH2-(CH3)3-Si(OH)3(5) Constituent (g) 2.42 
Antifoaming agent 0.20 
Antioxidant 0.05 
Bactericide 0.02 
Thickener (xanthan gum) 0.11 
Wetting agent 0.30 
Distilled Water 47.94 

100 

Legend (1) to (5): cf. bottom of Table 1. 

[0213] The process used to prepare the lubricating com 
position 5 is identical to the tWo-stage process described for 
Example 1. 

[0214] The emulsion obtained is characterized by a mean 
particle size of 0.405 pm and a dry matter content (60 min, 
120° C.) of 48.9% by Weight. 

COMPARATIVE EXAMPLE 6 

[0215] 

TABLE 3 

Composition according to FR-A-2 494 294 Parts by Weight 

Polydimethylsiloxane With terminal hydroxyl groups 40.4 
Methylhydrogensiloxane (at 30%) 175.0 
Zinc acetate/stearate (at 20%) 43.7 
Antifoaming agent 1.3 
Water 610.8 

[0216] Results 

[0217] The properties of the compositions of Examples 1 
to 6 Were measured by evaluating the coefficients of friction 
and the durability. 

[0218] A loW coefficient of friction re?ects good sliding 
properties. 

[0219] The tests for measuring the coefficients of friction 
and the durability Were adapted to the application of the 
lubricating composition to an in?atable rubber bladder. 

[0220] Sliding test 

[0221] The objective of this test is to assess the sliding 
powder of a lubricating composition placed at the interface 
between the in?atable bladder and the inner surface of the 
tread of a pneumatic tire. 

[0222] This test is carried out by causing a metal block of 
de?ned Weight, to Which is attached a ?lm of pneumatic 

Feb. 2, 2006 
10 

tread (50x75 mm), to slide over a surface of rubber, Whose 
composition is that of the in?atable bladder. 

[0223] The surface of the in?atable bladder is treated 
beforehand With the lubricating composition according to a 
procedure similar to that used in production, With crosslink 
ing by heating to 165° C. 

[0224] The coef?cient of friction is measured With the aid 
of a tensiometer (at the speed of 50 mm/min.). Ten succes 
sive runs are made on the same in?atable bladder sample by 
changing each time the pneumatic tread sample. 

[0225] The loWer the values of the coef?cient of friction, 
the better the sliding properties of the lubricating composi 
tion. 

[0226] Ten runs give information on the exhaustion of the 
lubricating composition during successive moldings. 

[0227] This sliding test is perfectly representative of the 
performance achieved on the industrial tool, it is a ?rst 
criterion for selection. 

[0228] Durability Test 

[0229] The durability of a lubricating composition corre 
sponds to the number of pneumatic tires made Without 
degradation of the surface of the in?atable bladder. A ?lm of 
in?atable bladder, treated beforehand With the lubricating 
composition to be evaluated, is pressed into contact With an 
uncured pneumatic tread ?lm, in a series of pressure and 
temperature cycles simulating the steps in the manufacture 
of a pneumatic tire on an industrial tool. 

[0230] The pneumatic tread ?lm is replaced at each mold 
ing. The test is complete When the tWo surfaces in contact 
remain bonded. The lubricating composition at the surface 
of the ?lm of the in?atable bladder is exhausted and no 
longer plays the role of lubricating interface. 

[0231] The folloWing Table 4 presents the coef?cients of 
friction obtained at each run for each of the compositions of 
Examples 1 to 4, and those of the Comparative Examples 5 
and 6. 

TABLE 4 

Comp. Ex. Comp. Ex. 
Ex. 1 Ex. 2 Ex. 3 Ex. 4 5 6 

coef?cient 15‘ run 0.03 0.18 0.46 0.04 0.07 0.11 
of 2nd run 0.06 0.23 0.48 0.06 0.11 0.16 
friction 3Id r‘un 0.08 0.24 0.51 0.07 0.17 0.21 

4‘h run 0.09 0.23 0.51 0.09 0.21 0.27 
5‘h run 0.10 0.26 0.52 0.11 0.23 0.38 
6‘h run 0.12 0.25 0.51 0.13 0.25 0.52 
7‘h run 0.13 0.28 0.53 0.16 0.28 0.62 
8‘h run 0.13 0.31 0.54 0.18 0.29 0.71 

9‘h run 0.14 0.30 0.57 0.29 0.34 0.77 
10‘h run 0.15 0.32 0.57 0.41 0.45 0.83 

[0232] Table 5 presents the durability of the compositions 
of Examples 1 to 4 of the invention, and that of the 
comparative examples. 
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TABLE 5 

Example Durability 

Example 1 >20 
Example 2 >20 
Example 3 >20 
Example 4 10 
Comparative Example 5 10 
Comparative Example 6 8 

Conclusion: 

[0233] The compositions of Examples 1 and 2 offer the 
best compromise between sliding performance and durabil 
ity. The compositions of Examples 3 and 4 correspond to the 
maximum values of the (a)/(a‘) ratio where one of the 
criteria, sliding performance or durability, is not optimum. 

[0234] The performance of the compositions of the com 
parative examples are in regression in relation to the com 
positions according to the invention. 

[0235] Finally, the compositions according to the inven 
tion (Examples 1 to 4) offer a durability which is at least 
double compared with the compositions according to WO 
A-01 40417. The combination of the oils (a) and (a‘) in the 
ratios according to the invention makes it possible to obtain 
sliding properties combined with durability with a marked 
improvement compared to the prior art. 

EXAMPLE 7 

[0236] This example illustrates a bonding primer. 

[0237] Example 1 was repeated by choosing an (a)/(a‘) 
ratio equal to 0.25. As for the other examples, after 
crosslinking on the surface of rubber, the sliding test was 
applied. After 2 runs, the coef?cient of friction was 1.12. 

[0238] It should be clearly understood that the invention 
de?ned by the accompanying claims is not limited to the 
particular embodiments indicated in the description above, 
but encompasses the variants which do not depart from the 
scope or the spirit of the present invention. 

1-32. (canceled) 
33. A composition comprising: 

(a) optionally, at least one nonreactive linear polyorga 
nosiloxane oil having lubricating properties, having a 
dynamic viscosity of the order of 5x10“2 to 30><102 Pa~s 
at 25° C. and consisting of a linear homopolymer or 
copolymer: 
in which, per molecule, the monovalent organic sub 

stituents, which are identical to or different from 
each other, linked to the silicon atoms are selected 
from the group consisting of alkyl, cycloalkyl, alk 
enyl, aryl, alkylarylene and arylalkylene radicals, 

(a‘) at least one reactive linear polyorganosiloxane oil 
having at least two OH groups per molecule and having 
a dynamic viscosity ranging from 5><10_2 to 200,000 
Pa~s at 25° C.; 

(b) at least one polyorganosiloxane resin carrying con 
densable hydroxyl substituents and having at least two 
different siloxyl units selected from those of the for 
mula (R1)3SiO1/2 (M); (R1)2SiO2/2 (D); Rlsioa/z (T) 

Feb. 2, 2006 

and SiO4/2 (Q), at least one of said units being a T or 
Q unit, in which formulae R1 represents a monovalent 
organic substituent, the average number per molecule 
of organic radicals R1 for a silicon atom being between 
1 and 2; 

(c) at least one crosslinking agent which is soluble in the 
silicone phase comprising at least two functional 
groups capable of reacting with the polyorganosiloxane 
resin (b); 

(d) at least one condensation catalyst capable of cata 
lyZing the reaction of the constituent (b) with the 
constituent (c); 

(e) at least one surfactant; and 

(f) water, 
the quantities of surfactant(s) and of water being suf?cient 

for producing an oil-in-water emulsion, 

the constituent (a)/constituent (a‘) weight ratio being 
within the range from 0 to 10, and the constituents (a), 
(a‘), (b) and (c) being mixed with each other before 
emulsi?cation 

said composition being in the form of an oil-in-water 
emulsion which does not emit hydrogen. 

34. The composition according to claim 33, wherein the 
monovalent organic substituents speci?ed in (a) are aryl, 
alkylarylene and/or arylalkylene radicals. 

35. The composition according to claim 33, wherein the 
dynamic viscosity speci?ed in (a‘) ranges from 5><10_2 to 
150,00 Pa-s at 25° C. 

36. The composition according to claim 33, wherein the 
dynamzic viscosity speci?ed in (a‘) ranges from 5><10_2 to 
30x10 Pa~s at 25° C. 

37. The composition according to claim 33, wherein the 
resin (b) has a content by weight of hydroxyl substituents of 
between 0.1 and 10% by weight. 

38. The composition according to claim 33, wherein the 
resin (b) has a content by weight of hydroxyl substituents of 
between 0.2 and 5% by weight. 

39. The composition according to claim 33, wherein the 
constituent (a)/constituent (a‘) weight ratio is within the 
range from 0 to 9. 

40. The composition according to claim 33, wherein the 
oil (a), when present, has per molecule at least 1 or 2% of 
aryl, alkylarylene and/or arylalkylene radicals. 

41. The composition according to claim 33, wherein the 
oil (a), when present, has per molecule from 5 to 50% of 
aryl, alkylarylene and/or arylalkylene radicals. 

42. The composition according to claim 33, wherein the 
oil (a), when present, has per molecule from 8 to 35% of 
aryl, alkylarylene and/or arylalkylene radicals. 

43. The composition according to claim 33, said compo 
sition comprising: 

from 55 to 98.85 parts by weight of the sum of the 
constituents (a)+(a‘); 

from 1 to 30 parts by weight of the constituent (b), 

from 0.1 to 10 parts by weight of the constituent (c), 

from 0.05 to 5 parts by weight of the constituent (d), 

per 100 parts by weight of the sum of the constituents 
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44. The composition according to claim 33, wherein the 
oil (a), When it is present, comprises a linear polyorganosi 
loXane: 

consisting along each chain: 

of the units of formula R2R3SiO2/2, optionally com 
bined With units of formula (R2)2SiO2/2, 

of the units of formula (R3)2SiO2/2, optionally com 
bined With units of formula (R2)2SiO2/2, 

of the units of formula R2R3SiO2/2 and units of formula 
(R3)2SiO2/2, optionally combined With units of for 
mula (R2)2SiO2/2, 

and blocked at each chain end With a unit of formula 

(R4)3SiO1/2 in Which the radicals R4, Which are identi 
cal or different, are selected from the radicals R2 and 

R3; 
Where the radicals R2 and R3, monovalent organic sub 

stituents of the siloXyl units above, have the folloWing 
de?nitions: 

the radicals R2, Which are identical to or different from 
each other, are selected from the group consisting of: 
linear and branched C1-C6 alkyl radicals, C3-C8 
cycloalkyl radicals, and linear and branched C2-C8 
alkenyl radicals, 

the radicals R3, Which are identical to or different from 
each other, are selected from the group consisting of: 
CG-C1O aryl radicals, C6-C15 alkylarylene radicals, 
and C6-C15 arylalkylene radicals; and 

Where at least 1 or 2%, in numerical terms, of the 
substituents R2, R3 and R4 are aromatic radicals R3. 

45. The composition according to claim 44, said compo 
sition comprising: 

from 55 to 98.85 parts by Weight of the sum of the 
constituents (a)+(a‘); 

from 1 to 30 parts by Weight of the constituent (b), 

from 0.1 to 10 parts by Weight of the constituent (c), 

from 0.05 to 5 parts by Weight of the constituent (d), 

per 100 parts by Weight of the sum of the constituents 

(a)+(a‘)+(b)+(c)+(d) 
46. The composition according to claim 44, Wherein the 

radicals R2, Which are identical to or different from each 
other, are selected from the group consisting of methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, n-pentyl, 
n-heXyl, cyclopentyl, cycloheXyl, vinyl and allyl; and 
Wherein the radicals R3, Which are identical to or different 
from each other, are selected from the group consisting of 
phenyl, naphthyl, tolyl, Xylyl and benZyl. 

47. The composition according to claim 44, Wherein from 
5 to 50%, in numerical terms, of the substituents R2, R3 and 
R4 are aromatic radicals R3. 

48. The composition according to claim 44, Wherein from 
8 to 35%, in numerical terms, of the substituents R2, R3 and 
R4 are aromatic radicals R3. 
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49. The composition according to claim 44, Wherein the 
oil (a) comprises a linear polyorganosiloXane: 

consisting along each chain: 

of the units of formula R2R3SiO2/2 combined With units 
of formula (R2)2SiO2/2, of the units of formula 
(Rs)2SiO2/2 combined With units of formula 
(R2)2SiO2/2; 

and blocked at each chain end by a unit of formula 

(R2)3SiO1/2; 
Where the radicals R2 and R3 have the folloWing de?ni 

tions: 

the radicals R2, Which are identical to or different from 
each other, are selected from the group consisting of 
methyl, ethyl, propyl and isopropyl radicals, the 
radicals R3, Which are identical to or different from 
each other, are selected from the group consisting of 
phenyl, tolyl and benZyl radicals; and 

Where at least 1 or 2%, in numerical terms, of the 
substituents R2 and R3 are phenyl, tolyl and/or benZyl 
radicals. 

50. The composition according to claim 49, Wherein from 
5 to 50%, in numerical terms, of the substituents R2 and R3 
are phenyl, tolyl and/or benZyl radicals. 

51. The composition according to claim 49, Wherein from 
8 to 35%, in numerical terms, of the substituents R2 and R3 
are phenyl, tolyl and/or benZyl radicals. 

52. The composition according to claim 49, Wherein the 
oil (a) comprises a linear polyorganosiloXane having, per 
molecule, an aromatic substituents R3/Si ratio (in numerical 
terms) at least equal to 0.04. 

53. The composition according to claim 52, Wherein the 
aromatic substituents R3/Si ratio (in numerical terms) ranges 
from 0.09 to 1. 

54. The composition according to claim 53, Wherein the 
aromatic substituents R3/Si ratio (in numerical terms) ranges 
from 0.16 to 0.7. 

55. The composition according to claim 33, Wherein the 
oil (a‘) is a linear polyorganosiloXane oil carrying organic 
substituents selected from the group consisting of: 

linear and branched alkyl radicals; linear and branched 
alkenyl radicals; 

cycloalkyl and cycloalkenyl radicals; and cycloalkylalky 
lene and cycloalkenylalkylene radicals; said radicals 
being optionally substituted With —OH and/or amino 
and/or halogen and/or cyano groups. 

56. The composition according to claim 44, Wherein the 
oil (a‘) is a linear polyorganosiloXane oil carrying organic 
substituents selected from the group consisting of: 

linear and branched alkyl radicals; linear and branched 
alkenyl radicals; cycloalkyl and cycloalkenyl radicals; 
and cycloalkylalkylene and cycloalkenylalkylene radi 
cals; said radicals being optionally substituted With 
—OH and/or amino and/or halogen and/or cyano 
groups. 

57. The composition according to claim 49, Wherein the 
oil (a‘) is a linear polyorganosiloXane oil carrying organic 
substituents selected from the group consisting of: 

linear and branched alkyl radicals; linear and branched 
alkenyl radicals; 
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cycloalkyl and cycloalkenyl radicals; and cycloalkylalky 
lene and cycloalkenylalkylene radicals; said radicals 
being optionally substituted With —OH and/or amino 
and/or halogen and/or cyano groups. 

58. The composition according to claim 55, Wherein the 
oil (a‘) has the formula 

R5 
| 

HO Si—O H 

l6 n 

in Which n is an integer greater than or equal to 10, R5 and 
R°, Which are identical or different, represent: (C1-C6)alkyl; 
(C3-C8)cycloalkyl; (C2-C8)alkenyl; or (C5-C8)cycloalkenyl; 
each of said radicals being optionally substituted With a 
halogen atom or a cyano residue. 

59. The composition according to claim 56, Wherein the 
oil (a‘) has the formula 

l6 n 

in Which n is an integer greater than or equal to 10, R5 and 
R6, Which are identical or different, represent: (C1-C6)alkyl; 
(C3-C8)cycloalkyl; (C2-C8)alkenyl; or (C5-C8)cycloalkenyl; 
each of said radicals being optionally substituted With a 
halogen atom or a cyano residue. 

60. The composition according to claim 57, Wherein the 
oil (a‘) has the formula 

I'K? II 

in Which n is an integer greater than or equal to 10, R5 and 
R°, Which are identical or different, represent: (C1-C6)alkyl; 
(C3-C8)cycloalkyl; (C2-C8)alkenyl; or (C5-C8)cycloalkenyl; 
each of said radicals being optionally substituted With a 
halogen atom or a cyano residue. 

61. The composition according to claim 58, Wherein R5 
and R6 are selected independently from the group consisting 
of methyl, ethyl, propyl, isopropyl, cycloheXyl, vinyl and 
3,3,3-tri?uoropropyl. 

62. The composition according to claim 59, Wherein R5 
and R6 are selected independently from the group consisting 
of methyl, ethyl, propyl, isopropyl, cycloheXyl, vinyl and 
3,3,3-tri?uoropropyl. 

63. The composition according to claim 60, Wherein R5 
and R6 are selected independently from the group consisting 
of methyl, ethyl, propyl, isopropyl, cycloheXyl, vinyl and 
3,3,3-tri?uoropropyl. 

64. The composition according to claim 61, Wherein 80% 
in numerical terms of said radicals are methyl radicals. 

65. The composition according to claim 62, Wherein 80% 
in numerical terms of said radicals are methyl radicals. 
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66. The composition according to claim 63, Wherein 80% 
in numerical terms of said radicals are methyl radicals. 

67. The composition according to claim 58, Wherein the 
oil (a‘) is an 0t,u)-dihydroXypolydimethylsiloXane. 

68. The composition according to claim 59, Wherein the 
oil (a‘) is an 0t,u)-dihydroXypolydimethylsiloXane. 

69. The composition according to claim 60, Wherein the 
oil (a‘) is an 0t,u)-dihydroXypolydimethylsiloXane. 

70. The composition according to claim 33, Wherein the 
oil (a), When it is present, and/or the oil (a‘) has a dynamic 
viscosity at 25° C. of betWeen 5x10‘2 and 30 Pa-s. 

71. The composition according to claim 70, Wherein the 
oil (a), When it is present, has a dynamic viscosity at 25° C. 
of betWeen 5x10‘2 and 5 Pas and the oil (a‘) has a dynamic 
viscosity at 25° C. of betWeen 0.1 and 5 Pas. 

72. The composition according claim 33, Wherein the 
resin (b) is a hydroXylated DT or MDT resin comprising at 
least 20% by Weight of T units and having a hydroXyl group 
content by Weight ranging from 0.1 to 10%. 

73. The composition according to claim 72, Wherein the 
hydroXyl group content by Weight of said resin ranges from 
0.2 to 5%. 

74. The composition according to claim 33, Wherein the 
resin (b) has a dynamic viscosity at 25° C. of betWeen 0.2 
and 200 Pa~s. 

75. The composition according to claim 72, Wherein the 
resin (b) has a dynamic viscosity at 25° C. of betWeen 0.2 
and 200 Pa-s. 

76. The composition according to claim 74, Wherein the 
resin (b) has a dynamic viscosity at 25° C. of betWeen 0.5 
and 50 Pa-s. 

77. The composition according to claim 75, Wherein the 
resin (b) has a dynamic viscosity at 25° C. of betWeen 0.5 
and 50 Pa-s. 

78. The composition according to claim 76, Wherein the 
resin (b) has a dynamic viscosity at 25° C. of betWeen 0.8 
and 5 Pas. 

79. The composition according to claim 77, Wherein the 
resin (b) has a dynamic viscosity at 25° C. of betWeen 0.8 
and 5 Pas. 

80. The composition according to claim 33, Wherein the 
constituent (c) is a crosslinking agent of the formula: 

Y,si(Zi)4,, 

in Which: 

a is 0, 1 or 2; 

Y is a monovalent organic group; and 

the groups Zi, Which are identical or different, are 
selected from the group consisting of: —OXa, 

O 

and —O—N=CX1X2, in Which X3, Xb, X1 and X2 are 
independently linear or branched Cl-C1O alkyl radi 
cals; X1 and X2 may additionally represent hydro 
gen; and X3 is a radical Which is optionally substi 
tuted With (C1-C3)alkoXy. 
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81. The composition according to claim 80, wherein the 
constituent (c) is an alkyltrialkoxysilane of formula YSiZ3 in 
Which Y is alkyl, and Z is alkoXy. 

82. The composition according to claim 81, Wherein the 
constituent (c) is selected from the group consisting of 
organotrialkoXysilanes, organotriacyloXysilanes, organotri 
oXimosilanes and tetraalkyl silicates. 

83. The composition according to claim 33, further com 
prising (g) from 0.5 to 15 parts by Weight, per hundred parts 
by Weight of the sum of the constituents (a)+(a‘)+(b)+(c)+ 
(d)+(g), of a Water-soluble crosslinking agent Which is a 
silane carrying at least one organic group With a functional 
group Fr, FI being selected from the group consisting of 
optionally substituted amino functional groups, epoXy func 
tional groups, optionally substituted acroyl (CH2=CH— 
CO) functional groups, optionally substituted methacroyl 
(CH2=C(CH3)—CO—) functional groups, optionally sub 
stituted ureido (NH2—CO—NH—) functional groups, 
optionally substituted thiol functional groups and a halogen 
atom. 

84. The composition according to claim 83, Wherein the 
constituent (g) has the formula R2R1N—R,—Si(OH)3 in 
Which R8 represents alkylene and R1 and R2 represent a 
hydrogen atom or an alkyl group. 

85. The composition according to claim 33, further com 
prising a ?lm-forming polymer. 

86. The composition according to claim 85, Wherein the 
?lm-forming polymer is a styrene-acrylic polymer. 

87. The composition according to claim 33, comprising 
from 40 to 95% by Weight of Water. 

88. The composition according to claim 33, comprising 
from 0.5 to 10% by Weight of surfactant. 

89. The composition according to claim 33, Wherein the 
constituent (a)/constituent (a‘) Weight ratio is in the range 
from 1.5 to 10. 

90. The composition according to claim 89, Wherein the 
constituent (a)/constituent (a‘) Weight ratio is in the range 
from 1.5 to 9. 

91. The composition according to claim 90, Wherein the 
constituent (a)/constituent (a‘) Weight ratio is in the range 
from 2 to 6. 
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92. The composition according to claim 91, Wherein the 
constituent (a)/constituent (a‘) Weight ratio is in the range 
from 3 to 5. 

93. The composition according to claim 92, Wherein the 
constituent (a)/constituent (a‘) Weight ratio is in the range 
from 3.5 to 4.5. 

94. The composition according to claim 33, Wherein the 
constituent (a)/constituent (a‘) Weight ratio is equal to 0. 

95. The composition according to claim 33, Wherein the 
constituent (a)/constituent (a‘) Weight ratio is in the range 
from 0 to 1. 

96. An article coated With a composition according to 
claim 33. 

97. An article obtained by heating an article according to 
claim 96. 

98. An in?atable rubber bladder coated on its outer 
surface With a composition according to claim 33, suitable 
for forming and curing pneumatic or semi-pneumatic tires. 

99. An in?atable rubber bladder obtained by heating a 
bladder according to claim 98 to a temperature of 80 to 150° 
C. 

100. A raW pneumatic or semipneumatic tire having 
components Which Will constitute its outer tread for coming 
into contact With the ground, coated on its inner surface With 
a composition according to claim 89. 

101. Amethod for the lubrication of an article comprising 
applying thereto a lubricating composition according to 
claim 89. 

102. Amethod for lubricating an in?atable curing bladder 
comprising applying a lubricating composition according to 
claim 89 to said in?atable bladder during the forming and 
curing of pneumatic or semipneumatic tires. 

103. A method for priming the bonding of an in?atable 
bladder comprising applying a composition according to 
claim 94 to said in?atable bladder as a bonding primer. 

104. A method for priming the bonding of an in?atable 
bladder comprising applying a composition according to 
claim 95 to said in?atable bladder as a bonding primer. 

* * * * * 


