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US—A—4,138,194 discloses a plastic optical fiber comprising a core and a cladding, wherein the core
comprises a transparent polymer material and the cladding comprises a transparent copolymer of a
comonomer selected from fluoroalkyl acrylates and fluoroalkyl methacrylates and a vinyl comonomer
'\\/F 45 having a hydrophilic radical. A similar plastic optical fiber is known from GB—A—1,037,498. However, the
bonding property between the core and the cladding in these known optical fibers is not completely
satisfactory.
An object of the present invention is to provide a plastic optical fi ber having an excelient light
transmission property.
50 - Another object of the present invention is to provide a plastic optical fiber wherein a core and a
cladding- thereof are firmly bonded to each other.
Still another object of the present invention is to provide a plastic optical fiber having a claddmg which
is highly resistant to thermal decomposition.
According to the present invention, the above-mentioned and other objects can be attained by a plastic
s5 optical fiber comprising a core and a cladding, wherein said core comprises a transparent polymer material
{1) and said cladding comprises a transparent copolymer {2) comprising about 20% to 99.95% by weight of
at least one comonomer {A) selected from fluoroalkylacrylate and fluoroalkylmethacrylate in both of which -
" the alkyl radical has 1 to 12 carbon atoms and 0.05% to 10% by weight of at least one vinyl comonomer (B}
having at least one hydrophilic radical, the refractive index n, of the core polymer (1) and the refractive
go index n, of the claddmg copolymer’(2) satisfying the relationship (I):

Ny ~n,20.01 (1)

characterized in that the vinyl comonomer (B) is methacryli¢ acid.
65 The cladding copolymer (2) may contain 79.95% or less of units derived at least one vinyl monomer (C)
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which is copolymenzed with the comonomer (A) and (B). The additional comonomer (C) consists of at least
45 one vinyl monomer different from the comonomers (A) and (B).

\_ If the amount of the additional comonomer (C} is more than 79.95% by weight, the resultant cladding
copolymer (2) exhibits an unsatisfactory high refractive index and is not suitable for the optical fiber of the
present invention.

Also, if the amount of the comonomer (A) is excessively small, that is, less than 20% by welght the
s0 resuitant copolymer exhibits an excessively high refractive index and, therefore, the resuitant optical fiber
exhibits an unsatisfactorily large light transmission loss. If the amount of the comonomer {A) is excessively
large, that is, more than 99.95% by weight, the resultant copolymer exhibits a poor bonding property to the
core. .
Comonomer (A) consists of at least one member selected from fluoroalkyl-acrylates and
ss -methacrylates in which the alkyl radical has 1 to 12 carbon atoms, for example, 2,2,2- trifluoroethyl acrylate
and methacrylate, 2,2,3,3-tetrafluoropropyl acrylate and methacrylate, and 2,2,3,3,3-pentafluoropropyl
acrylate. These ester compounds can be prepared by ester interchange reaction between acrylic or
methacrylic acid and a fluoroalcohol compound, for example, triflucroethyl alcohol, tetrafiuoropropyi
alcohol, or pentafluoropropy! alcohol, according to the conventional technique.

60 Comonomer {B) consists of methacrylic acid Comonomer (B) is not only effective for moderating the
water-repellent property and the oil-repellent property of the resultant cladding copolymer (2) derived from
the fluorine-containing comonomer. (A}, but is also effective for enhancing the bonding property of the
resultant cladding copolymer (2) to the ¢ore. Furthermore, comonomer (B) is surprisingly effective for
enhancing the thermal decomposition resistance of the resuitant cladding copolymer (2), without

g5 degrading the other inherent properties necessary to the plastic optical fiber.
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In the plastic optical fiber of the present invention, the thickness of the cladding is preferably in the
. range of from 1 to 100 pm, more preferably, from 2 to 50 um. A ciadding having a thickness of less than 1
i um is disadvantageous in that not only is it difficult to produce such a thin cladding but also such a thin
: cladding exhibits a decreased light reflecting property on the interface between the clad and core,
40 WMoreover, it is easily scratched. A cladding having a thickness of more than 100 um is disadvantageous in
that when twisting, bending, or impacting stress is applied to the resultant optical fiber, the cladding is
separated from the core surface and/or cracks are created in the cladding. In order to prevent the
above-mentioned disadvantages, it is preferable to adjust the thickness of the cladding to 50 um or less,
more preferably, 30 ym or less.
45 Usually, the filamentary core has a diameter of from 10 pm to 5 mm.

%‘ ~ The plastic optical fiber of the present invention can be produced by means of a meit-extruding method
> in which a specific core in-sheath type extruding die is used. In plastic optical fiber of the present invention,
the cladding copolymer contains a fluorine-containing comonomer {A} which causes the resultant
copolymer to exhibit an improved thermal decomposition resistance. Therefore, the melt-extruding
50 operation can be carried out at an extruding temperature in the wide range of from 180°C to 270°C without
foaming, whitening, or thermal decomposition of the cladding polymer {2). Accordingly, the resultant
optical fiber exhibits a real value of numerical aperture very close to the theoretical value caiculated from
the refractive indices n, and n, of the core and cladding polymers {1) and {2).

Also, it is important that in the optical fiber of the present invention the core and cladding are very:

5 : - o . s
8 firmly bonded to each other. This means no irregularity is formed in the interface between the core and
cladding. Also, even when the optical fiber is bent, the cladding is highly resistant to separation from the
core. Accordingly, the reliability of the optical fiber of the present invention is very high in practncal light
_ transmitting operation. _
60 The specific examples presented below will serve to more fully elaborate how the present invention
' can be practically used however, it should be understood that the examples are only illustrative and in no
way limit the scope of the present invention.
In the exampies, the ther{'nal resistance and bonding property of a cladding polymer {2) and light
5 transmission loss and numerical aperture of an optical fiber were determined as follows.
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t U af | uor opr ojiyd halogen lamp 2 was connected to and excited by the electnc power source 1. The light irradiated
45 from the halogen lamp 2 was converted to parallel rays of light by the lens 4 and then converted to
monochromic light by the interference filter 5. The parallel rays of the monochromic light was focussed on
an end surface 11 of incidence of the optical fiber 10 by means of the lens 6, which had the same numerical
aperture as that of the optical fiber 10, so as to transmit the monochromic light through the optical light 10.
_The monochromic light was attenuated during transmission through the optical fiber .10, and then
so transmitted out through an opposide end surface 12 of the optical fiber 10. The transmitted light is
converted to electric current by means of the photodiode 7. The electric current is amplified by the amplifier
8. The voltmeter 9 measures the voltage of the amphf‘ ed electric current. The above-mentioned operations
are carried out in the dark.
For measurement of light transmission loss by the above-mentioned apparatus, a 0.015 km length of
s5 the optical fiber was prepared. The two ends of the optical fiber were cut at right angles to the longitudinal
axis of the fiber and the end surfaces were polished smooth. The optical fiber was fixed immovably
between the lens 6 and the photodiode 7. The voltage measuring operation was applied to the optical fiber
in the dark in accordance with the above-mentioned method. Next, while the light incident end surface 11
of the optical fiber was fixed at the focus of the monochromic light irradiated through the lens 6, an
so OPposite side portion of the original optical fiber having a length of 0.005 km was cut off from the fiber. The
residual optical fiber 0.01 km long had a light transmitting end surface 13 which was at right angles to the
longitudinal axis of the optical fiber and was polished smooth.
The same voltage measuring operation as that described above was applied to the residual optical
fiber in the dark. )
65 The light transmission loss of the optical fiber was calculated in accordance with equation (Il):
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poi nt of t26chaidg B mgﬂwtoarﬁmmlaaﬂidarﬁgutted ad thyrid@gh, the opposite end surface 28 of the optical fiber.
The transmitted light was introduced into the photomuitiplier 32 through the horizontally rotatable arm 30" .

and the hole 34 having a diameter of 1.5 mm and spaced 125 mm from the center of the fixed shaft 29. The

40 photomuliplier 32 converted the transmitted light introduced therein through the hole 34, 10 slectric current

and measured the intensity of the current.
The distribution of the transmitted light can be determined from the relationship between the rotating
angle (6) of the rotating arm 30 and the intensity of current measured by the photomultiplier 32. An
\_/ example of the relationship is indicated in Figure 3.
45 When the maximum value of the measured electric current is represented by I, the value of

parameter 2{8)w corresponding to the electric current value } I,,, is determined from the diagram in Figure
3.
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The numerical aperture (NA) of the opttcal fiber can be calculated in accordance with equation {lll):

50 ' NA=sin(6}w (i

Examples 1 through 5 and. Comparative Examples 1 and 2
In.each of Examples 1 through 5 and Comparative Examples 1 and 2, a core polymer was prepared by
55 charging a polymerization vessel equipped with a spiral ribbon type stirrer with a mixture of 100 parts by
. weight of methyl methacrylate, 0.04 parts by weight of tert-butylmercaptan, and 0.0017 parts by weight of .
di-tert-butyl peroxide and by sub;ectmg the mixture to a continuous bulk polymerization at a temperature
of 155°C for 4 hours.
" The resultant product was fed into a biaxial screw vent-type extruder and was heated at a temperature
so ©f 240°C at a vent portion under a vacuum pressure of 5.3 mbar (4 mmHg) to evaporate volatile substances
- from the product. The resultant dried polymer was supplied into an extruding heat at a temperature of
230°C. The core polymer exhibited a refractive index of 1.492.
Separately, a cladding copolymer was prepared by copolymerizing 100 parts by werght of a mixture of
. the comonomers indicated in Table 1 in the presence of 0.05 parts by weight of azo-bis-isobuty! nitrile and
65 0.1 parts by weight of n-dodecyimercaptan in an autoclave having a capacity of 2 liters at a temperature of
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he cl addi ng copol ymer (2) is prepared by copol ymerizing comononers (A),

'B), and optionally (C in the Pres¢nes % g pol ynmeri zation initiator. The=-
‘ni'tiator may cdnsi st of at |east one gd cal polynerization |n|t|at|ngu<i££;>
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EI aul oyl_,pef g s lﬁ‘ééy a.dm@a @tak i VARG °§rnd‘h Th@&;re- i vingts
gper oxy hEX&BﬁposttefIEmQﬂW$ drp@rh ﬂ@'&eﬁhm&hﬁe oft1go°¢ atbld'fayd ratfbadt 1.8 eidthe/dedlit@nt optical fiber
itert- bU¥y yWWpew@n us@bwt bame tert- butyI perox |so ropyl carbonates; and
‘azo conpoupd pﬁﬁ F1 vpRs zomposad | 8 <o ving 21digmeter,qf 480 ¢m and a
cycI Ohexa'ié!crack E ckness mdlcate able 2. e res tance of the tladding of the optical fiber

mdm 0 turns around a rod hgving a diameter of 5 mm and by detecting the
2- pheny ™ az@c.fr Jla'dérh QUM AR 43 Ghdidale@:in Tams GAT DAMDY | - 420~ DI S-

i sobut yl oni t Thel uet;arf&p Bondabﬁ-bbm& €ri2thd eate ketstityént ahdthe kiatiding @9s, obadtekd by means of a
2, 2' - azo- [Figogcgesh Theg Fasuilt wes Ia%'"dlwed in Tgbje 2.he preparation of -the cl addi ng
copolyner (2), a chain transfer agent consisting of an al kyl nercaptan,
which i ¥ usually used as an agent for controlling the degree of

pol ymeri zati on, may be used. The copol ynerization of the conmononers (A,
(B), and optionally, (C can be carried out by a conventional

pol ymeri zati on method, for exanple, an enul sion, suspension, bulk, or

sol uti off pol ymerization method. The bul k pol ynerization. method is
preferable for producing a copol ymer having 35 an enhanced degree of
purity. In the plastic optical fiber of the present invention, the

t Ri_ekness of the cladding is preferably in the range of from1 to 100 |im
nore pr&ferably, from2 to 50 [err]. A cladding having a thickness of |ess
than 1 [err] is disadvantageous in that not only is it difficult to produce
such a thin cladding but also such a thin cladding exhibits a decreased
light reflecting property on the interface between the clad and core. 40
Moreovew, it is.easily scratched. A cladding having a thickness of nore
than 100 [err] is disadvantageous in that when tw sting, bending, or

i npacting stress is applied to the resultant optical fiber, the cladding is
separated fromthe core surface and/or cracks are created in the cladding.
In ordess to prevent the above-nentioned di sadvantages, it is preferable to
adj ust the thickness of the cladding to 50 [err] or less, nore preferably,
-30 [err] or less. 45 Usually, the filanmentary core has a di aneter of
from10 [err] to 5 nmm The plastic optical fiber of the present invention
can be groduced by neans of a nelt-extruding nethod in which a specific
core in-sheath type extruding die is used. In plastic optical fiber of the
present invention, the cladding copolynmer contains a fluorine-containing
conmononer (A) which causes the resultant copolyner to exhibit an inproved
t her mal ,;deconposi tion resistance. Therefore, the nelt-extruding 50
opefation can be carried out at an extruding tenperature in the w de range
of from180C to [err] w thout foam ng, whitening, or thermal deconposition
of the cladding polyner (2). Accordingly, the resultant
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"opti cal fiber" exhibits a real value of nunerical aperture very close to the

4 theoretical value calculated fromthe refractive indices n, and n2 of t
4 core and cl addihg polymers (1) .and (Q %? Also, it is inportant t
4in the optical fiber of the present 9@ P8R the core and cl addi ng ar
g very firnly bonded to each other. This neans no irregularity i's forned
g the interface between the core and cl adding. Al so, even when the optical
4 fiber is bent, the cladding is highly resistant to separation fromthe
1 core. Accor di ngl y, the relilabiflitlyeef|the optical fiber Qff the present

1 i nventn is very high in gradiiqa@3 | BhtRtrans®t1ing opgration. 60

§ The specific exanpl es presentedgl: oW wi-ll serve to nore flully el aborate
| how the present . invention dan |bg [pract L,cal |y us§d howgver,| it should be
§ understood that the exanpl gs crg only J;I | ustrat&ve .angl in{no way limt the

¥ scope of the present invent|ior.glln t.hegexanpl es% the Eherrfal resistance and
§ bonding property of a cladqi nc r el ylgerc( 2). and El grt B85 trlansni ssion | oss
~and nunerical aperture of gngqpsijcal f eber® re;de er&inéd as follows. 4

0 098 578 Eval uation of therEmI-cresi sfance of C4>-.addl pollymer A cl addi ng

1 -pol ymer was prepared by megng ot |bul k gol ymeri zati onrgnd pul veri zed by

' means of a crusher. The pul|v@ri zed cljpddi ng copdl yner2 particles were
screened through a 16 nesh |skgve |and,| then, a 32 mesh sieye in accordance
wi th Japanese Industrial Stahdar §I S ZG.B@l.NThg: pprtj ¢on of the
copolymer 5 particles whighgpas through the 16 nmesh sieve and remai ned
on the 32 nmesh sieve was p¢g td 2ed in a vent type extrude¢r having a

cyLi nder dianeter of 25 mm g fesult@nt pellets were heated in a hot air
at nosphere at a tenperature gerr] (fOr a predetermined §ime by neans of a
gear oven heating nethod. 7 r@ ucfi 0‘9 (%9 i.n yeight ofI the pellets due to
the heating operation was 1 d.~Thg thernmal deconposi{ion resistance
and the thernmal resistance th copgogyner were eval uated based on the 10
measur ed val ue of reducti of i ght| &f the pellets. Bondling property of
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omgricngredi

cl addi ng pol yner The above- i pned |portion of the pulve i zed cl addi ng
copol yner whi ch passed tr]_r(o a ]§6§n9§h Sieve ang, @d on a 32 nesh
si eve was converted into,a Im ha®nd a T hiZkes of‘”l m crons by 15
means of heat-pressing a@ ¢ & rrp<=r“ature of  1800C under a pressure of 100
bar for 5 minutes. The fi} mEwsg
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peri npesed on a pol ynet hacrylic resin plate and was | ami nated thereto by

gpt - pressing at a tenperature of [errd 098d678a pressure of 5 bar for 10 ™

m@utes. On the resultant |am nat e Bl & 116? 11 straight |ifhear|cuts having ‘b
iglth of -1 mm and a deptlh of 1 mﬂg\@r_&; formed in the clgddi ng pol ymer (2)

| @yer at intervals of| 1 |nmin the @i tﬂJdI nal diréctfon. of*{he 20 |aninate
hte. Another 11 strjight |inear z@ﬂ’t% vgare formed in t% | ateral direction

offthe lam nate plate|linl the sanme f®merZ as that nentiorfed above, forni ng

10p separate cells, hpvipg a Ieng:t h_andg g\@dth of 1 mm An adhesive tape was

appl i ed=6n the cel | -f orned surf 88§ i’@mlgm nate plate_and|rapidly peeled
g£refrom The nunber|of]|the ceﬁlggrmﬁeduﬁrg)mthe I"am nat e pI ate onto the

adhesi ve tape was couhtefl. The Bdhdithg |pgE8perty of the claddilng copol yner

o) ne nynmber of cglls found on the 25 adhesive tape as

d ags Evaguat i on on aghegi ve |tape 30
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Is 89 Loss of §l |ght e apsnPssPonof Sdpti cal fi ber

)r‘g; Bf a pl astEc| optical fiber was detlerm ned by

ligdtled in Figure 1 as follows. 40 Referring to

Figure 1, an appar at us faf jmeasuring | £ght gréﬁﬁsrﬁ sgl op | gss of an

optical fiber conprise
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Anf optical fiber 10 hgvi rgeg br edet eg 1erl | hgtth Jhs Dl &e& pet ween the
5 6 and the photodijodg Z £ [The | ogen | amp 2 was connected{to and -
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8. The voltneter 9 neasures the'voltage of the anplified electric current.
The &dbove-nentioned operations are carried out in the dark. . For
measur enent of |ight transm ssion | 0s@98ys57#e above- menti oned apparatus, a

optical fi% n 32?;‘?? g\g?("?{mestgnﬁmg% % 6\?& i ste@ %&J‘plhgg‘l aXI <.$ Qs Lsﬂﬁose
fi ber and dtsé}ﬁb& rﬁedo Tcssexd. VYA® the
fixed IﬁﬁDVﬂhhMmbehuﬁﬂﬂihh&bkeﬂs 6 and the photodlode : The voltage

measur i rsg“‘opﬁmaromnlméthalgqgﬂdimmoslm thp tciadding dopblemeri andtthereshsliakt gptical fiber
accor dancéeffl thinfiredhifolA@erfent i oned nethod. Next, while the light incident
end surface 11 of the optical fiber was fixed at the focus of the
nonochrom c light irradiated through the Iens 6, an 60 opposite side
portion:of the original optical fiber having a |l ength of 0.005 km was cut
off fromthe fiber. The residual optical fiber 0.01 kmlong had a |ight
transmtting end surface 13 which was at right angles to the | ongitudinal
axis of the optical fiber and was polished snooth. The sane voltage
measuri pg operation as that described above was applied to the residual

optical fiber in the dark. 65 The light transm ssion |oss of the
optical fiber was cal culated in accordance.with equation (Il1): 5 0 098
578 [err] wherein a represents a light transm ssion |loss in dB/ km of the
optical ,fiber, | represents the length in kmof the cut portion of the

optical fiber, [err] represents a voltage neasured for the original |length
[eer] of the optlcal fiber, and 12 represents a voltage neasured for the
residual optical fiber. The voltages 11 and 12 correspond to the anounts of
| i ght trfﬂsnitted out through the original optical fiber and the residua
optical “fiber, respectively. to In the exanples, the interference filter
: exhibited a main wavel ength of 646 [err]. The optical fiber was wound

¢ around a bobbin having a dianmeter of 190 nm and the |ight incident end

v surface and the light transmitting end surface of the optical fiber were

E spaced ¥bout 1 mfromeach other. Nunerical aperture of a plastic optica

¢ fiber 15 An apparatus indicated in Figure 2 was used for the neasurenent
e of the nunerical aperture of an optical. fiber. '
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Thi interface condition between the core. constituent and the cladding was

obderved by neans of a nicroscope. The result was as indicated in Table 2.
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e
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The properties of the resultant optical

fibers were as
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\A?-i ght of at | east one vinyl _cormnorm(? 4@ VI ng at | east one hydrophilic
rddical, the refractive index [err] e core polyner (1) and the
fractive index [err] of the cladding copolyner (2) satisfying the
relatlonshlp(l) 10 ~ [err]

(1) characterized in that the vinyl cononomer (B) is methacrylic acid. ¥
The plastic optical fiber aj chadnmgd in daiml, j\/nerei n said cladding (2)
rther contains 79. 95%ty \ei J)lg rgl egs @f @n g@dditional comononer (C)
cpnsi sting of at |east orle wsm) nomer differenty fromthe 15 comonomers
- (B an B). 3. The plast|ic dical flber as glaifed in Caiml, wherein
spi d cl addi ng copol yner Has aothlckness of abgdut 1 to 100 [err]. 4. The

astic optical fiber aslclgi&gd in §Ia|m3 E/nerun sai d cl addi ng
pol ymer has a thickness| of| Sout, L&t 02 302 [efr]. |20 5. The plastic
CBdi mSl °V\/n§reEn Baid|core is a filanmentary

tical fiber as clained|n
ore having a dianeter of at* t| 16 omtt? 5“’m"r=; 6..|The plastic optical fiber
s claimed in daim1l, whereiB |said 6om)nomar £(A) |consists of at |east one
mber sel ected fromthe g&oup {cons s i ng of 2 2,2-trifluoroethyl acrylate-
nd methacryl ate; 2,2,3,3F3tetrafl upropropyl acryl ate and nethacryl ate; and
,2,3,3,3-pent af | uoropropylo acryE@ ¢ and nethacryljate. 25 7. The
| astic optical fiber as floa E‘edsl\‘h S aim 1, wherejn the refractive index,
[lerr], of said core pol yneg§ \Ei)q s 1.44 or greatery 8. The plastic optical
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.. fsche Faser aus Kunststoff nach Anspruch 1, bei

mere (A) aus weni gstens einem Vertreter: der G uppe _best
2, 27 FTrifl uorefhyl acryl at, und -net hacryio®8 5%8 |ﬁ|“| "II n lili "T“

2, 2,3 3-Tetrafl uorpropyl acryl at und -net hacryl at und L

2,2, 9,3, 3- PentYMor propyl acryl at und - net hacryl at besteht. 7. QOt i sche

Faser aus Kunststof LIaQ@%F‘ r}l%gnrclc%lanéng NBle MBE clH@ind3WREHEH BHS Edél@nprisestha@mnsparent
_genanﬂen Ker npsnydd Bathal((1))and s#id ciaudieg combiisebe trarmsgirent Sopo@ipter (2 bandeigioe ebeuy 30% to
Kuns§stoff nacde. ssmpuyumgm dfebt dest coe mnm swncfe!xcth feP@s ‘gj;ﬂ ‘foqa"d
HO | nc pol y rrei‘@rpa kp eé‘@‘mati "B‘B’”b?fs"’hic é at%{ %&2 acM%dexﬁ of
Kunsg st of f nac "ﬁﬁ? ﬁggth% cﬁ&@n |sigﬂﬁﬁ:{érﬂélﬁfénshlp1(l)

1
ungsi ndi ces’ re o’hnEfr( ere| ch von etwa 0,01 bis O, 20 liegt. 10.
Optijsche Faser aus Kunststoff nachAnspr uch M tmépﬂbler dasgenannt eKer npol ynmer@

ﬁé) In| gst ens ?ehlan Pol ys PoI § o%gr ein .
t@yl met hacr y¥&f afhé\aﬁﬂx gE vﬁ% la@ding (2) further contains 79.95% by
Met pyl met hacr yké\ to gy &gioc l eF (bﬁ‘d’oﬁﬁstrﬁ& 1 4 @ﬁa@gﬁkﬂfmzﬁmﬁﬂr Bufférent from the

m nfjestens 79 MHersam) aﬁus)erl ertem Styrol mt einem Deuterierungsgrad
von| ni ndestens SOP/Jhemtﬂ#tldmbzerlbe}ras daifvled inylaine tl eherejn seidctpdaing praolymey Baseithighmpss of

Deut eri er ungsgPl?fGt \1/6?] 1% Hﬁes%gpesragaalangd macllalm”s vgiherﬂg)ar c?a%gﬂggﬁi%%eﬁ?% a thlckness of -

Kungt st of f nac g‘ipt'c S 'genannt e Mer e
Coppl yneres , Tm SaB0 0 9GalGA s LN BAAS, RhaIES skill ars @ é(gﬂbmﬁthacﬁrylhavlsga
(A} 0,05 bi’ s aﬁmaaw\/oﬁ%nﬂmd\/lahha«srrymsaure B und 0 b| s 79 95 Gew. -

wenl gst ens ei nes BgT Immrea*ébpr QYlaiined in 3 ﬁg&‘ﬁ‘%‘ﬁc ate'eazs;g";
[V} ns: '
peren (A) g}%ﬂ‘ %Ee late andﬁr’neﬂ f;%iijé ﬁﬁ,ﬁé ' sthcrylate
gengnnt en HO | r‘h d| cla ere\(Q r@ cﬁ%.lﬂdé&,ﬂﬂeﬁ%l& rélftlymer
der optlsch ﬁawiw&s r&{g}ststo nach Anspruch 1, wel ches das

St r hngpr essen ders.apd plasxhentndiaﬁter asadschu msﬂayt\ of fvhems theerefragiivenipdexendhef sajsh qigsding

Temper at ur i m Beaobimeh (2) imategt 1.89top]-46

t hel i sche Zzer sedt%JH Hw@p&al \?EFLa[ng n %E‘lg ﬁrewnﬁe Hiff rer%qng-ﬁ\q%g said refractlve
ices and n the

pl aptique Cdﬂ‘p SIpkca belrJ cAfhddFOQaim Wﬂﬁer i ol'ean|yaﬂHtlﬁ:oﬁdﬁEse39tleast one

conprend un rratpﬁmtﬂunqoﬁﬂlmyenétmaﬂ&raadsremuthy(rﬂe)rhae:tylate@dmlyr@ap lepst 096 byiweight

. h [ , t 7 9 bywel ht
coppl ynere t rarofsqnamﬁm'et é@) ate,(v piyeacpastes, deujdrateshstgrene/go Oﬁﬂgwrgﬁtggg'g &Imethacwlgate

noi fis  un conon@ %%E& Y"‘ %11’%{‘;9 "’é%“'”é?éf"}’;?? %féb%a%ts

f1 uproal kyl &8 d&‘?‘f’% #‘fcﬁ: é?@rﬁ %M'nﬁ %gﬂaﬁrsgle cidddihgledpShrRdFes istieopotlymer
carpone et 0, 030Mp 26% 1488, ss v@ibhﬂ&?bﬂﬁas%he@lﬂﬂ?ﬁﬂﬁ)}ﬁhéﬁadﬂmy [A) 08 %(tB) 0% by weight
porteur d'au nmﬁﬁthudnylit:add (81 anlt Pt rto pdsiichy weighndi at teastone wfyl aonpmer (§) whigh is different
pol Ynere d' 3me floithegboye-inenfiopes rnl@omerrsweﬂq (Bh therebyiartenyasips (R aTractiyaings ¢ stjdcladding

p r.
(- 2) |sati st ai“gare Aqrr?'ettqo%lfg‘rt ;;rgpr;m(g I)we plastic optlcal fiber as claimed in Claim 1, which comprises forming

said plastic optical fiber by melt-extrusion at an extrusion temperature in the range of 180° to 270° without
foaming, whitening or thermai decomposition.

Patentanspriiche -

1. Optische Faser aus Kunststoff, unifassend einen Kern und eine Hulle, wobei der genannte Kern ein

transparentes polymeres Material (1) und die gennante Hiille ein transparentes Copolymeres (2) umfalit,

s0 welches einen Gehalt von etwa 20 bis 99,95 Gew.-% an wenigstens einem Comonomeren (A) ausgew&hit

aus Fluoralkylacrylat und Fluoralkylmethacrylat in denen beiden der Alkylrest 1 bis 12 C-Atome aufweist,

und 0,05% bis 10 Gew.-% an wenigstens einem Vinylcomonomeren (B) mit wenigstens einem hydrophilen

Rest aufweist, wobei der Brechungsindex n, des Kernpolymeren (1) und der Brechungsindex n; des
Hillencopolymeren (2) die folgende Beziehung () erfiillen: .

55 . '
n,—n,=0,01 {n

dadurch gekennzeichnet, da8 das Vinylcomonomer (B} Methacrylséure ist.
2. Optische Faser aus Kunststoff nach Anspruch 1, bei der die genannte Hlle (2) zusétzlich 79,95
so Gew.-% oder weniger eines weiteren Comonomeren (C) enthait, das aus wenigstens emem von den
Comonomeren (A} und (B) verschiedenen Vinylmonomeren besteht.
3. Optische Faser aus Kunststoff nach Anspruch 1, bei der.das genannte Hillencopolymere eine Dicke
von etwa 1 bis 100 um aufweist.
4. Optische Faser aus Kuniststoff nach Anspruch 3, bel der das genannte Hillencopolymere eine Dicke
. g5 von etwa 1 bis 30 um aufweist.
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caractérisée en ce que le comonomeére vinylique (B) est 'acide méthacrylique.
40 2. Fibre optique en matiére plastique selon la revendication 1, caractérisée en ce que ledit copolymére
- de gainage (2) contient en outre 79,95% en poids ou moins d'un comonomeére additionnel (C) constitué
d’au moins un monomére vinylique différent des comonoméres (A) et (B).
3. Fibre optique en matiére plastique selon la revendication 1, caractérisée en ce que ledit copolymére
de gainage présente une épaisseur d'environ 1 3 100 um.
45 4. Fibre optique en matiére plastique selon la revendication 3, caractérisée en ce que ledit copolymére
de gainage présente une épaisseur d'environ 1 & 30 pm. '
5, Fibre optique en matiére plastique selon la revendication 1, caractérisée en ce qu'e ladite ame est une
ame filamenteuse présentant un diameétre d'environ 10 um a 5 mm.
6. Fibre optique en matiére plastique selon la revendication 1, caractérisée en ce que ledit comonomeére
so0 (A) est constitué d'au moins un représentant du groupe formé par l'acrylate et le méthacrylate de
2,2,2-trifluoroéthyle, Vacrylate et le méthacrylate de 2,2,3,3- tétrafluoropropyle, et I‘acrylate et le
méthacrylate de 2,2,3,3,3-pentafluoropropyle.
' 7. Fibre optique en matiére plastique selon la revendication 1, caractensee en ce que I’|nd|ce de
réfraction n, dudit polymére d'ame (1) est de 1,44 ou plus. '
55 8. Fibre optique en matiére plastique selon la revendication 1, caractérisée en ce que l'indice de
réfraction n, dudit copolymére de gainage (2) est d'environ 1,38 a 1,45,
9. Fibre optique en matiére plastique selon la revendication 1, caractérisée en ce que la différence
{n,—n,) desdits indices de réfraction n, et n, se situe dans l'intervalle allant d'environ 0,01 3 0,20.
10. Fibre optique en matiére piastique selon la revendication 1, caractérisée en ce que ledit polymeére
so d'éame {1) comprend au moins un copolymére de polystyréne, de polyméthacrylate de méthyle ou de
méthacrylate de méthyle renfermant au moins 70% en poids de méthacrylate de méthyle, des
polycarbonates, des copolyméres de styréne deutérié contenant au moins 70% en poids de styréne
deutérié présentant un degré de deutériation d'au moins 50% et des copolyméres de méthacryiate de
méthyle deutériés présentant un degré de deutériation d'au moins 50%.
65 11. Fibre optique en matiére plastique selon la revendication 1, caractérisée en ce que ledit copolymeére
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