
EP 0 454 845 B1 Description FIELD OF THE INVENTION 5     The present
invention relates to a photosetting resin composition and a plastic clad
optical fiber having a cladding made of a cured material of said
composition. RELATED ART 10     Hitherto, a silicone resin (Japanese Patent
Kokai Publication No. 30703/1983), a polyfluoroalkyl methacrylate copolymer
(Japanese Patent Kokai Publication No. 66706/1986) and a vinylidene flu-
oride/tetrafluoroethylene copolymer (Japanese Patent Publication (Kokoku)
No. 41966/1981) are known as cladding materials of a plastic clad optical
fiber. However, these cladding materials cannot satisfy recent high
requirements such as decrease of a transmission loss of the optical fiber
and an easy connection of a 15  connector by a crimp procedure. For
example, when the silicone resin is used, the optical fiber cannot
terminated with the crimp type connector since the mechanical strength is
insufficient. When the vinylidene fluoride/tetrafluoroethylene copolymer is
used, the optical fiber cannot have a low loss since the copolymer has poor
transparency. When the polyfluoroalkyl methacrylate copolymer is used, the
strength between the fiber and the crimp type connector is significantly
deteriorated at a high temperature since the copolymer 20  has a low
softening point but has good transparency. Recently, a cladding made of an
ultraviolet light curing resin composition is proposed as described in
Japanese Patent Kokai Publication No. 250047/1987 and U.S. Patent No.
4,707,076. Since such resin composition can have a crosslinked structure by
means of the UV light curing, it advantageously has high mechanical
strength and an increased production rate of the optical fiber although the
prior art optical fibers 25 do not have these advantages. However, since
the resin compositions described in these prior art literatures contain a
compound which has only one unsaturated bond in a molecule (such as
monofunctional acrylate), the cured material has an insufficient
crosslinking density. Thus, hardness and heat resistance (a softening
temperature) are not sufficiently high in practice, and the optical fiber
has significantly deteriorated mechanical properties at a 30  high
temperature. In addition, the resin composition swells and significantly
softens by moisture at high humidity. In particular, the retention strength
between the optical fiber and the crimp type connector is significantly
deteriorated at a high temperature or at a high temperature and a high
humidity. Further, the optical fiber has a disadvantage that the core
largely protrudes from a tip end of the connector after leaving the optical
fiber at a high temperature or at a high temperature and a high humidity or
after subjecting the 35 optical fiber to a heat cycle. These disadvantages
seem to be caused by a low softening point since the composition contains
the mono-functional unsaturated compound and has the low cross-linking
density. US-A-4 356 296 discloses fluorinated diacrylic esters and polymers
obtained therefrom. The diacrylic esters may be easily polymerised by a
free radical catalyst or UV radiation. The fluoroacrylic materials may 40
be used for dental and biomedical applications. 



SUMMARY OF THE INVENTION An object of the present invention is to provide a
plastic clad optical fiber having good mechanical 45 strength and
mechanical properties, particularly retention strength between a crimp type
connector and the optical fiber, which are not deteriorated at a high
temperature. The present invention is intended to increase a cross-linking
density of a resin composition so as to improve the mechanical strength and
softening temperature and so as to suppress the swell by moisture at a high
humidity. 50     Accordingly, the present invention provides a
photo-setting resin composition comprising at least one monomeric compound
which has at least two carbon-carbon double bonds in a molecule and a
photopolymerization initiator, no compound which has only one carbon-carbon
double bond in a molecule being present in the composition. The
photosetting composition according to the present invention gives a cured
material having higher 55  hardness at a normal temperature and a higher
softening temperature than the conventional compositions which contain the
monofunctional unsaturated compound. Thus, an optical fiber having a
cladding made of a cured material of the composition of the present
invention suffers from less deterioration of the retention strength between
the fiber and the crimp type connector at a high temperature (at least 85
C) than the 3    EP 0 454 845 B1 conventional optical fibers. In addition,
the core protrusion from a tip end of the connector is small after leaving
the fiber at a high temperature or at a high temperature and a high
humidity or after subjecting the fiber to a heat cycle. The term
carbon-carbon double bond includes an acryl group and a methacryl group
which have good 5  reactivity in addition to a vinyl group and an allyl
group. A refractive index of the cured material of the composition should
be smaller than that of a core so that the cured material of the
composition functions as the cladding. To this end, the compound contained
in the composition according to the present invention may have a fluorine
atom. The composition according to the present invention preferably has a
viscosity of 100 to 10,000 cps so 10 that the composition having a thin
thickness of 1 to 100 [err] is homogeneously coated on the glass core.
Accordingly, the composition according to the present invention preferably
contains a prepolymerized polymer which has a suitable polymerization
degree in addition to a monomer. Such polymer is not limited, provided that
it can be crosslinked by UV light irradiation. Typical examples of the
polymer is a copolymer which comprises a repeating unit of the formula: 15
[err] 



20          [err]                                              (I) [err]
wherein [err] is a hydrogen atom or a methyl group, and 25  Rf is a
fluoroalkyl group, and a repeating unit having a carbon-carbon double bond.
The polymer includes, for example, a (meth)- acrylate copolymer having an
unsaturated bond in an ester side chain and a number average molecular
weight of 50,000 to 5,000,000 (as converted to polystyrene) of the formula:
30                 [err] [err] wherein [err] and [err] are each a hydrogen
atom or a methyl group, [err] is a fluoroalkyl group, and [err] is a
hydrocarbon group having a carbon-carbon double bond. 40     The [err]
group includes a vinyl group, an allyl group, an acryl group, a methacryl
group and an internal olefin. The [err] group includes [err] 45 wherein x
is 1 or 2 and y is from 2 to 6. A third component may be copolymerized in
such copolymer so as to improve the thermal resistance. Specific examples
of the third component are isobornyl (meth)acrylate, dicyclopentanyl
(meth)acrylate and adamantyl (meth)acrylate. 50     Other polymer which can
be contained in the composition includes polyurethane (meth)acrylate. Such
polyurethane (meth)acrylate may contain either or both of a polyester and a
polyether in a molecule. The composition may contain a polycarbonate. Such
polymer may contain a fluorine atom so that the cured material of the
composition has a suitable refractive index. The compound having at least
two carbon-carbon double bonds in a molecule is preferably a 55 compound
having at least two (meth)acryloyl groups and includes the following
compounds: 1,4-Butanediol di(meth)acrylate, ethylene glycol
di(meth)acrylate, glycerol dimethacrylate, tetraethylene glycol
di(meth)acrylate, diethylene glycol di(meth)acrylate, 1,3-butylene glycol
di(meth)acrylate, neopentyl glycol di(meth)acrylate, triethylene glycol
di(meth)acrylate, triglycerol diacrylate, 1,6-hexanediol di(meth)- 4    EP
0 454 845 B1 acrylate, tripropylene glycol diacrylate, trimethylolpropane
tri(meth)acrylate, pentaerythritol triacrylate, pen- taerythritol
tetra(meth)acrylate, ditrimethylolpropane tetracrylate, dipentaerythritol
hexacrylate, KAYARAD 



(trade name) MANDA manufactured by Nihon Kayaku Kabushiki Kaisha, and
KAYARAD R-604. The compound having at least two carbon-carbon double bonds
in a molecule and further having a 5  fluorine atom includes a compound of
the formula: [err] 10       [err] wherein [err] and [err] are the same as
defined above, and n is a number of at least two, preferably 2 to 5. It is
preferably a compound of the formula: 15 [err] [err] 20          [err]
wherein [err] and [err] are the same as defined above, x is 1 or 2, and y
is an integer of 2 to 6. 25     Values of x and y are selected dependent on
necessary properties such as a refractive index, toughness and a viscosity
of the composition. The compound having at least two carbon-carbon double
bonds in a molecule may have at least one urethane linkage in a molecule.
Such compound includes urethane di(meth)acrylate. Types and a composition
ratio of these compounds which form the composition may be selected to 30
give necessary properties of the cured material. The composition preferably
has a viscosity of 100 to 10,000 cps before curing. The cured material of
the composition preferably has a breaking strength of at least 1.0
kg/[err], Young's modulus of at least 10 kg/[err], an elongation at break
of at least 10 %, a refractive index of at most 1.44 and a transmittance
(thickness: 0.1 mm) of at least 90 % at a wavelength of 850 nm. 35     The
photopolymerization initiator is preferably a compound which easily
generates a free radical through UV light irradiation. An amount of the
initiator is preferably from 0.01 to 10 % by weight. The compound which
generates the free radical includes the following compounds: Benzophenone,
acetophenone, benzil, benzoin, benzoin methyl ether, benzoin isobutyl
ether, benzyl dimethyl ketal, [err]-azobisisobutyronitrile,
benzoylperoxide, 1-hydroxycyclohexyl phenyl ketone, 2,2- 40
dimethoxy-2-phenylacetophenone, 2-hydroxy-2-methyl-1-phenylpropan-1-one. In
particular, when used as the cladding of the UV light guiding optical
fiber, 1-hydroxycyclohexyl phenyl ketone and 2-hydroxy-2-
methyl-1-phenylpropan-1-one are preferable. The composition according to
the present invention may contain a coupling agent for improving the
adhesion between the cladding and the glass core. Preferably the coupling
agent are colorless, transparent 45 and highly compatible with the
compounds contained in the composition according to the present invention.
It preferably has substantially the same refractive index as the other
components contained in the composition. When the coupling agent is added,
the fiber strength can be improved, the fiber can have the 



improved retention strength between the crimp type connector and the fiber
at a high temperature or at a high temperature and a high humidity, and the
core protrusion from the tip end of the connector can be 50  decreased
after leaving the fiber at a high temperature or at a high temperature and
a high humidity or after subjecting the fiber to a heat cycle. Preferable
coupling agents include a monomer such as diethoxydivinylsilane and
dimethoxydivinyl- silane; and a copolymer of such monomer and
(meth)acrylate having an unsaturated bond in an ester side chain of the
formula: 55 5    EP 0 454 845 B1 [err] [err] [err] wherein [err] and [err]
are the same as defined above, R is a hydrogen atom, a methyl group, an
ethyl 10  group or a propyl group, and Z is a single bond or an organic
group consisting of carbon, hydrogen and oxygen atoms. Specific examples of
the Z group consisting of carbon, hydrogen and oxygen atoms are groups of
the formulas: 15  [err] [err] [err] wherein m and n are each an integer of
1 to 10. 20    When the composition according to the present invention is
used as the cladding of the plastic clad optical fiber, the composition may
be coated on the quartz glass or optical glass by a die coating or spray
coating method and then cured by irradiating it with active light such as
UV light. An irradiation amount is selected dependent on types and amounts
of the compounds contained in the composition. 25  PREFERRED EMBODIMENT OF
THE INVENTION The present invention will be illustrated by the following
Examples and Comparative Examples. Examples 1 to 4 30 The following
polymers (I) to (IV) were used as a polymer having at least two
carbon-carbon double bonds in a molecule. Compositions for the cladding
material were prepared by mixing these polymers with the compounds
indicated in Table 1 in indicated proportions. An amount in Table 1 is in
part by weight. Immediately after drawing a quartz rod into a fiber having
an outer diameter of 200 [err], the composition 



35 was coated on the fiber and then cured with UV light in a nitrogen
atmosphere to obtain an optical fiber having an outer diameter of 230
[err]. An ethylene/tetrafluoroethylene copolymer having an outer diameter
of 500 [err] was extrusion coated on the optical fiber, and then
KEVLAR[err] was longitudinally lapped on the fiber. Then, polyvinyl
chloride having an outer diameter of 2.2 mm was loosely extrusion coated on
the fiber to obtain an optical fiber cord. 40    Table 3 shows the
properties when a crimp type optical connector is connected with the
optical fiber and the optical fiber cord. 45 50 55 6    EP 0 454 845 B1 25
55    EP 0 454 845 B1 Table 1 Polymer  (I)
10      -       - 10 Polymer  (II)                                    -
10      - Polymer  (III)                                   -      -
10 15      Polymer  (IV)          .                          -
10 [err] 20       [err] [err] 25       [err] [err] 30 [err] 35
[err] [err] 40                                                         5
5      5       5 



50 Comparative Examples 1 to 4 Resin compositions having compositions
indicated in following Table 2 were prepared by using the 55 same polymers
(I) to (IV) as in Examples 1 to 4. By using each of these compositions, an
optical fiber was prepared in the same manner as in Examples 1 to 4 and an
optical fiber cord having the same structure as in Examples 1 to 4 was
prepared under the substantially same conditions. 8    EP 0 454 845 B1
Table 3 shows properties when a crimp type optical connector was connected
with the optical fiber and the optical fiber cord. 5   Table 2 10 Polymer
(I)                                  10 Polymer  (II)
-      10     - Polymer  (III)                                -
10 Polymer  (IV)                                 _      -       -      10
[err] [err] 25     [err] [err] 30 [err] 35                     CH3 [err] 40
45 50 55 9    EP 0 454 845 B1 



5 [err] + As explained above, the optical fiber having the cladding made of
the photosetting composition 55  according to the present invention has
good mechanical properties and, particularly, low deterioration of
properties at a high temperature. Namely, a decrease of retention strength
between the crimp type connector and the optical fiber is lowered at a high
temperature (at least[err]) and the core protrusion from the tip end of the
connector is small after leaving the fiber at a high temperature or at a
high 10    EP 0 454 845 B1 temperature and a high humidity or after
subjecting the fiber to a heat cycle. Accordingly, the optical fiber
according to the present invention is useful as an optical fiber for a
short or intermediate distance optical communication system which, for
example, is used at a high temperature and a high humidity with connected
with a crimp type connector. 5 Claims 1. A photosetting resin composition
comprising at least one monomeric compound which has at least two
carbon-carbon double bonds in a molecule and a photopolymerization
initiator, no compound which has 10    only one carbon-carbon double bond
in a molecule being present in the composition. 2. The photosetting resin
composition according to claim 1, which further contains a copolymer which
comprises a repeating unit of the formula: 16 [err] 20
[err] wherein [err] is a hydrogen atom or a methyl group, and [err] is a
fluoroalkyl group; and a repeating unit having a carbon-carbon double bond.
25 3. The photosetting resin composition according to claim 1, wherein the
monomeric compound having at least two carbon-carbon double bonds in a
molecule is a compound of the formula: 30
[err] [err] [err] 35     wherein [err] is a hydrogen atom or a methyl
group, [err] is a fluoroalkyl group, and 



n is a number of at least two. 4. The photosetting resin composition
according to claim 1, which further contains a compound having at 40
least two carbon-carbon double bonds and at least one urethane linkage in a
molecule. 5. The photosetting resin composition according to claim 1, which
further contains a coupling agent. 6. A plastic clad optical fiber
comprising a core made of quartz glass or optical glass and a cladding 45
made of a plastic material having a refractive index smaller than that of
the core, characterized in that the cladding is made of a cured material of
a photosetting resin composition comprising at least one monomeric compound
which has at least two carbon-carbon double bonds in a molecule and a
photopolymerization initiator, no compound which has only one carbon-carbon
double bond in a molecule being present in the composition. 50 7. The
plastic clad optical fiber according to claim 6 wherein the photosetting
resin composition further contains a copolymer which comprises a repeating
unit of the formula: 55    EP 0454 845 B1                        *   C   L
M   S   * temperature and a high humidity or after subjecting the fiber to
a heat cycle. Accordingly, the optical fiber according to the present
invention is useful as an optical fiber for a short or intermediate
distance optical communication system which, for example, is used at a high
temperature and a high humidity with connected with a crimp type connector.
5 Claims 1. A photosetting resin composition comprising at least one
monomeric compound which has at least two carbon-carbon double bonds in a
molecule and a photopolymerization initiator, no compound which has 10
only one carbon-carbon double bond in a molecule being present in the
composition. 2. The photosetting resin composition according to claim 1,
which further contains a copolymer which comprises a repeating unit of the
formula: 15 20 wherein [err] is a hydrogen atom or a methyl group, and
[err] is a fluoroalkyl group; and a repeating unit having a carbon-carbon
double bond. 25 3. The photosetting resin composition according to claim 1,
wherein the monomeric compound having at least two carbon-carbon double
bonds in a molecule is a compound of the formula: 30
[err] 



[err] 35     wherein [err] is a hydrogen atom or a methyl group, [err]is a
fluoroalkyl group, and n is a number of at least two. 4. The photosetting
resin composition according to claim 1, which further contains a compound
having at 40    least two carbon-carbon double bonds and at least one
urethane linkage in a molecule. 5. The photosetting resin composition
according to claim 1, which further contains a coupling agent. 6. A plastic
clad optical fiber comprising a core made of quartz glass or optical glass
and a cladding 45     made of a plastic material having a refractive index
smaller than that of the core, characterized in that the cladding is made
of a cured material of a photosetting resin composition comprising at least
one monomeric compound which has at least two carbon-carbon double bonds in
a molecule and a photopolymerization initiator, no compound which has only
one carbon-carbon double bond in a molecule being present in the
composition. 50 7. The plastic clad optical fiber according to claim 6
wherein the photosetting resin composition further contains a copolymer
which comprises a repeating unit of the formula: 55    EP 0 454 845 B1
[err] [err] 5 [err] wherein [err] is a hydrogen atom or a methyl group, and
[err] is a fluoroalkyl group; and a repeating unit 10     having a
carbon-carbon double bond. 8. The plastic clad optical fiber according to
claim 6 wherein the monomeric compound having at least two carbon-carbon
double bonds in a molecule which is contained in the photosetting resin
composition is a compound of the formula: 15 [err] [err] 20 wherein [err]
is a hydrogen atom or a methyl group, [err] is a fluoroalkyl group, and n
is a number of at least two. 



25 9. The plastic clad optical fiber according to claim 6 wherein the
photosetting resin composition further contains a compound having at least
two carbon-carbon double bonds and at least one urethane linkage in a
molecule. 30 10. The plastic clad optical fiber according to claim 6,
wherein the photosetting resin composition further comprises a coupling
agent. Patentanspruche 35 1. Photohirtende Harzzusammensetzung, die
mindestens eine monomere Verbindung, die mindestens 2
Kohlenstoff-Kohlenstoff-Doppelbindungen im MolekOl aufweist, und einen
Photopolymerisationsinitiator umfalt, wobei keine Verbindung, die lediglich
1 Kohlenstoff-Kohlenstoff-Doppelbindung im MolekUl besitzt, in der
Zusammensetzung vorhanden ist. 40  2. Photohirtende Harzzusammensetzung
gemnB Anspruch 1, die ferner ein Copolymer umfatt, das eine wiederkehrende
Einheit der Formel: 45                            [err] [err]
(I) [err] 50 worin R1 ein Wasserstoffatom oder elne Methylgruppe und Rf
eine Fluoralkylgruppe sind, und eine wiederkehrende Einheit mit einer
Kohlenstoff-Kohlenstoff-Doppelbindung umfalt. 55  3. Photoh~rtende
Harzzusammensetzung gemaB Anspruch 1, worin die monomere Verbindung mit
minde- stens 2 Kohlenstoff-Kohlenstoff-Doppelbindungen im MolekUl eine
Verbindung der Formel ist: 12    EP 0 454 845 B1 [err] [err] worin R1 ein
Wasserstoffatom odor Gine Methylgruppe, Rf Gine Fluoralkylgruppe und n Gine
Zahl von mindestens 2 sind. 10 4. Photohartende Harzzusammensetzung gemifB
Anspruch 1, die ferner Gine Verbindung mit mindestens 2
Kohlenstoff-Kohlenstoff-Doppelbindungen und mindestens 1 Urethan-Bindung im
MolekUl enthalt. 5. Photohartende Harzzusammensetzung gemlB Anspruch 1, die
ferner ein Kupplungsmittel enthalt. *5 6. Mit Kunststoff umhUllte optische
Faser, die oeinn Kem aus Quarzglas odor optischem Glas und eine 



Umhlllung aus einem Kunststoffmaterial mit oinem Brechungsindex enthalt,
der kleiner als derjenige des Kerns ist, dadurch gekennzeichnet, daB die
UmhUllung aus einem gehirteten Material elner photohartenden
Harzzusammensetzung hergestellt ist, die mindestens Gine monomere
Verbindung, die 20     mindestens 2 Kohlenstoff-Kohlonstoff-Doppelbindungen
im Molekal aufweist, und eonen Photopolymeri- sationsinitiator umfaBt,
wobei keine Verbindung, die lediglich 1
Kohlenstoff-Kohlenstoff-Doppelbindung im MolekUl besitzt, in der
Zusammensetzung vorhanden ist. 7. Mit Kunststoff umhtllte optische Faser
geml3 Anspruch 6, worin die photoh~rtende Harzzusammenset- 25     zung
femer sin Copolymer enthalt, das Gine wiederkehrende Einheit der Formol: 30
- (CH2-C)- COORf 35 worin R' ein Wasserstoffatom oder Gine Methylgruppe und
R, Gine Fluoralkylgruppe sind, und Gine wiederkehrende Einheft mit einer
Kohlenstoff-Kohlonstoff-Doppelbindung umfaBt. &  Mit Kunststoff umhOllte
optische Faser gemAB Anspruch 6, worin die monomere Verbindung mit 40
mindestens 2 Kohlenstoff-Kohlenstoff-Doppolbindungen in Molektl, welche in
der photohirtenden Harzzusammensetzung enthalten ist, eine Verbindung der
Formol ist: R' 45 (CH2=C-COO) n-Rf worin R1 ein Wasserstoffatom oder oine
Methylgruppe, 50     R, Gine Fluoralkylgruppe und n eine Zahl von
mindestens 2 sind. 9. Mit Kunststoff umhlIlte optische Faser gemnfi
Anspruch 6, worin die photohartende Harzzusammenset- zung femer eine
Verbindung mit mindestens 2 Kohlonstoff-Kohlenstoff-Doppelbindungen und
minde- 55     stens 1 Urethan-Bindung im MolekIll enthilt. 10. Mit
Kunststoff umhOllte optische Faser gemiB Anspruch 6, worin die
photohartonde Harzzusammenset- zung forner ein Kupplungsmittel umfaft. 13
EP 0 454 845 B1 *    C   L   M   S   * Revendications 1. Composition de
resine photodurcissable comprenant au moins un composE monombre qui a au
moins deux doubles liaisons carbone-carbone par moldcule et un ihitiateur
de photopolymdrisation, la 5      composition ne contenant pas de compose
ayant une seule double liaison carbone-carbone par 



molecule. 2. Composition de resine photodurcissable solon la revendication
1, qui contient en outre un copolymbre qui comprend des motifs rdcurrents
de formulo: 10 -(CH2-C)- 15
COORf dans laquelle RI est un atome d'hydrogbne ou un groupe methyle et Rf
est un groupe fluoroalkyle; et 20     des motifs recurrents ayant une
double liaison carbone-carbone. -- 20 3 Composition de rdsine
photodurcissable solon la revendication 1, dans laquelle le composE
monombre ayant au moins deux doubles liaisons carbone-carbone par molecule
est un compose de formule: 25 (CH2 = C-COO)n-Rf 30     dans laquelle RI est
un atome d'hydrogbne ou un groupe methyle, R, est un groupe fluoroalkyle et
n est un nombre au moins tgal a 2. 4. Composition de resine
photodurcissable solon la revendication 1, qui contient en outre un compose
35     ayant au moins deux doubles liaisons carbone-carbone et au moins une
liaison urethanne par moldcule. 5. Composition de resine photodurcissable
selon la revendication 1, qui contiont en outre un agent de Q)
couplage. 40  6. Fibre optique a gaine de matibre plastique comprenant un
cosur on verre au quartz ou en vorte optique et une gaine faite d'une
matibre plastique ayant un indice de refraction plus faible quo celui du
coeur, caracterisde on ce quo la gaine est faite d'une matibre durcie d'une
composition de resine photodurcis- sable comprenant au moins un composE
monombre qui a au moins deux doubles liaisons carbone- carbone par moldcule
et un initiateur de photopolymerisation, la composition ne contenant pas de
45     compose ayant une seule double liaison carbone-carbone par mol~cule.
7. Fibre optique & gaine de matiere plastique solon la revendication 6,
dans laquelle la composition de resine photodurcissable contient on outre
un copolymbre qui comprend des motifs r~currents de formuls: 50 R1 85 COORf
dans laquelle R' est un atome d'hydrogbne ou un groupe methyle et Rf est un
groupe fluoroalkyle; et 14   



EP 0 454 845 B1                  *    C   L  M   S    * des motifs
r6currents ayant une double liaison carbone-carbone. 8. Fibre optique &
gaine de matibre plastique selon la revendication 6, dans laquelle le
compose monombre ayant au moins deux doubles liaisons carbone-carbone par
molecule qui est contenu dans 5      la composition de r6sine
photodurcissable est un compose de formule: ,R1 10
(CH2 = C-COO)n-Rf dans laquelle RI est un atome d'hydrogene ou un groupe
mdthyle, Rf est un groupe fluoroalkyle et n est un nombre au moins egal &
2. 15 9. Fibre optique A gaine de matiere plastique salon la revendication
6, dans laquelle la composition de r~sine photodurcissablo contient en
outre un compose ayant au moins deux doubles liaisons carbone- carbone et
au moins une liaison urethanne par moldcule. 20 10. Fibre optique a gaine
de matiere plastique selon la revendication 6, dans laquelle la composition
de resine photodurcissable comprend en outre un agent de couplage. 25 30 35
40 45 50 55 15    


