-1- Moul ded body with Iight scattering properties
Field of the invention 5 The invention relates to
nmoul di ngs conprising a transparent plastic matrix
havi ng smal | proportions of _incorporated, very finely
di vided plastic particles ~vhich have a particle
di aneter |l ess than the wavelength of visible |ight,
and to the use of these noul dings for 10 visuali zing
of | asemdaren audy Yichl L4FhBakbaRtePYhBOBRSpeFEli s
art 15 As a rule, inorganic pignments having high Iight
refraction, such as, for exanple, titanium dioxide,
ar giellgedff ehet havehtieni ng of plastics. Al though high
opacity is generally achieved thereby, this is
frequently acconpani ed by an undesired reduction of
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be made translucent without significant. |oss of |

t rahshittankel tegithg 3 AntpofiRtysenet papse chesl{mgp for
= SR 1{DMG 264 224)serOn Bdmdt hghghankbyr 2. 51 Wination
crosslinked particles based 30 on nethacrylate
c&&ﬁgﬁﬁﬁ%'(nDzo = 1.485) are suitable for naking

pol ystyrene transl ucent (DE 4231995). The 2-15 um

pag.t. ntioned in EP 269 324 and having
cgﬁgfgtgﬁﬁyﬁnrphology are particularly suitable 35

for meking plastics translucent. These particles,

| NGOT pOT ak-gdel Nt 9B RLASEI CoMBhELXs Jh¥eiABUl k@S 1ight

havi a high light transmttance; they scatter the

| ir@f:r%e?&%t St%’gl 1G5ghtt Lo Fe@Rle ndtl Bargivg glioxide, are
used for the whitening of plastics. Although high
opacity is generally achieved thereby, this is
frequently accompanied by an undesired reduction of the

light transmittance.

Organic light-scattering agents, such as, for example,
crosslinked plastic particles of a certain particle
size having a refractive index differing from the
matrix, do not have this disadvantage. Thus, PMMA (np20
= 1.49) can be made translucent without significant
loss of 1light transmittance wusing 3 um polystyrene
particles (np20 = 1.59) (DE 2 264 224).

On the other hand, 2.5 um crossgslinked particles based
on methacrylate copolymers (np20 = 1.485) are suitable
for making polystyrene translucent (DE 4231995).

The 2-15 um particles mentioned in EP 269 324 and
having core-shell morphology are particularly suitable
for making plastics ‘translucent. These particles,
incorporated into a plastic matrix, give mouldings
having a high 1light transmittance; they scatter the
light so that the light source is not visible.
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Such scattering particles which scatter substantially
in a forward direction can advantageously be used for
the production of l|ight guide plates which are 5
illumnated fromthe edge (DE 93 18 362). Finely

di vi ded plastic particles haWng a rubber core and a
rigid shell are widely used as inpact nodifiers. As a
rule, the refractive index of the rubber phase 10

_(Q;Oxlg;.h p@d:?/%@éﬂrtl@p @é'é:%ti%)leisls ARt etg_cEQtEEtehshﬁ{sr%ﬂi\éq 1y
| haex O e r1 X [/ COpO meri zatl on w Syrene.
Ot It EOFERT Rafid r SO 88 P2y R THAAEC At bF nugRe for

case ofpomheztsihed | partildlods hawiing: a pubbes pahtitl eare
1 [ r of- < 1 nm.wi_t oport| of 10-90% by
mgﬂgﬁﬁgg%%ﬁgbgngpﬁggeegggtPpgu?édggngégFlogbby wei ght

of rigid phase, clear products are obtained even when
rebben . phase and pighd; phasechaye.aLefitacti ve jndex oo
differénce of > 0.02. 20 ,er¥ recently, regular =

| 806 e igiid ot bar ¥ crédelnavrag e6r érplgelt] modifiers.

masphol egy ehavienat reaehedi Bt enfsls o€0M®ANGuSHEL | phase

differing.in refractive index, t e bejn |
di frefisi GMAPTY Habi & Atk e SHEfTo B o c ApRDIE 2856 v

f ihdekopfathenmaBuck bor eesbel hesyss ehen aretused,y faie .
the production of effect paints (DE 198 20 302).

bj ect and achi evenent 30 Although there is a good
s@hutthen dBreppiindat PEns3 f 42 f P hartdastatst efiaty withthe

t Bgsabovereitd onech crgasti pked +RLAaRI G PPLYBBE particle
particles in the range of a fewm | 1S necessary to
Griait sbv

r et §MBheYerf fnéPy BivivHdd PndpRATEIGHI P& ph

| et hrt r afgeudbeRal@iaghe aiﬁdstgxfiﬂv{t%ﬁ 3 sg@t%@% i 1]?9, welii_]ght
whi.ch.i s .of .particul ar_interes or anpl e or t
v?éugﬁﬁ%gtﬁbﬁ“%ﬁ’a?#%%%rpﬁggﬁfgaﬁﬁﬁe t ‘Rﬁgg%%i%Y%% when
dirthbeul pthese surh asgabr agiasenessye sedrefrd@tivon, index
pa?ff%£é£@58$ iligypsn the plastic matrix or even

degradation of the polyner matrix, as is

Very recently, regular lattices of latex particles
having core-shell morphology have attracted interest,
core and shell differing in refractive index, the core
being dimensionally stable and the shell being capable
of film formation. Such core-shell systems are used for
the production of effect paints (DE 198 20 302).

Object and achievement

Although there is a good solution for applications of
forward scattering with the abovementioned crosslinked
organic polymer particles in the range of a few um, it
1s necessary to rely on very finely divided, inorganic
white pigments in the range of Raleigh and of Mies
scattering, which 1s of ©particular interest, for
example, for the wvisualization of a laser beam, with
the associated difficulties, such as abrasiveness,
sedimentation, poor disgpersibility in the plastic

matrix or even degradation of the polymer matrix, as is
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3 reported for particularly finely divided titanium
di oxi de (DE 195 43 204). It has now been found that
nmoul di ngs which consist of a 5 glass-clear matrix
plastic A and organic plastic particles B distributed
therein and having core-shet |3 morphol ogy are
particularly suitable es?e0|all y for wvisualizing

| FECPSss, The BoFbleRleheY pl adnpéY péitilcless Heitmgium

C&ﬁ&ﬁhkﬁk&@@ tibe aheblogbei ng at | east 10 partly bonded
to the core, and the shell material being mscible

wth the matrix plastic A The refractive index of

t e dere ot éreiai fafurtdhe il tasidud qiardgts @dha's:hB codisfifser ©f a

6- 4 r iye jndex mat ri-x
pl a%tsg % furt er%e%jt%cédgarr%t eg of il %é%re f&asftlc
tm@rﬁu§§ﬁﬁcIbadtsérebuseds theedmmamd bheinpr opora-isdrell
Oty o@b@§t'SrQarbé?k?éu@ag%ﬁsegufgéﬂiga éggédfélly for

pl astic A, accounts for O. 5% by wei ght
r FEEACLAFANPNd&RSEET f OFEHEe bétifee OFe @éret@@ pdastic

Z%asttat:tl@rsl ll&l@@%ﬁd)@%lﬁﬂaé@dt gﬁe?%lhrell& pé@ﬁ}td; fae Rast
the . range nd a goo istri ion 0

oFREti SEaRERrgs BY orRa R (S mPe SRRt SoPeing
hmgbc1bﬂanswathndyumfnEhaumnubdasg$c|nAcomhmnameﬂractlve
mﬁhﬁegong H&?U@étéaEEQEr %1tQ% Hﬁ? %?f%hégrggcles B

partlcu ar ngorta ce 1S ropor
pPadtrespdmt i ¢ @6-®. ¢ n fmeE ndhe | xeflrhgélva prolser ton the

Oﬁagrggngag%%QYAmeF?BEhe?ﬁ%%? OEhEhélgﬁEEb¥ ?E:%ggggére
i s_i mportant for nost applications, OMng to
36 dl§gﬁlb§9@§ﬁan 5 st S gf ast¥c, < &ezftﬂel9n the

dbybdedtioat urfe ahdtﬁmagﬂmmophtemcmésthe paekkel em i Bhe
t n he ul di ng t he
Hgtg x %igsgl(’l Zglrt%cgﬁ? unt Eo (?(H;nd t ev]ralsgg}t

i nvVen ar e as3- c
beantls scarcely attenuated but |s clearly visible.

3R refractive index difference between the core of the
scattering particles B and the matrix plastic A in the
range 0.09-0.3 and a good digtribution of the plastic
particles B in the matrix are important for high
transparency of the mouldings in combination with good

visualization of the laser beams.

Of particular importance 1is the proportion of the
plastic particles B in the matrix. Thus, a proportion
of 0.001-0.2% by weight, based on the matrix plastic A
is important for most applications. Owing to the good
distribution in the matrix plastic, the finely divided
nature and the proportion of the particles in the ppm
range, the mouldings according to the invention are
virtually glass-clear and the laser beam is scarcely

attenuated but is clearly visible.

Two types of mouldings are of interest.
These are firstly mouldings having a matrix A of
polvacrylate and polymethacrylate. These are understood

very generally as meaning plastics which are composed
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Two types of noul dings are of interest. These are
firstly noul dings having a matrix A of polyacrylate

and pol ynet hacryl ate. These are understood very
generally as neaning plastics which are conposed 4 of

> 90% by wei ght of esters of 4crylic acid and

met hacrylic acid. PVWWA (nD20 = 1.49) may be nentioned
a®fa ?yéioaéal PEupsteite fOr emésaspl adtiestyPlastagld and

Palhel-es 1B Wi &l ar eeanihped wi tih & )PMMY, n’.@br 'rr?érftloned
contain cores aV| a refr ctlve |ndex of >
afé oﬁta?%%b? égﬁﬁﬁﬁfﬁhr|fﬁt|eheaﬁ SQ%@%ﬁkF%Mtl?laStlc

C@Gﬁ&hbﬂbEﬂgB&g@MﬁGh lar cad dichidme TOROBRT Sa CAMMA Nimag rix
oth er._aro t| Lgﬁgager@f%aé%utable for eéagpkﬁh s

Vit ylnapht ©he: hi's “Casé& “of mattix, P
1©retsebtalmhbéh |byatc¢@@$Ym@®mZ$@1®mndéﬁ tscvireme with

C%i%ssﬁ%gkﬁHbt%R# t%§ SEE'%dHﬁE%d ﬁénéﬂgrya%khﬁgqalng
see e second ty
ae Bﬁ@nﬂfqmﬁﬁﬁé QISUPﬁvéﬁﬁ?oﬁlape%ﬁﬁﬂqﬁkms ﬁ%@uﬁga@ple

”&&hyﬁnépﬁEham@hMStE&Eﬂﬁu&bl§@Q§n@E QQ|M@@KbﬁQ@£§x, PMMA

pheno car bonat e, ar.o
oo oedter 800ghg i By HERare BaGE L kgTidanso. the core, is
tenephbmal de. s&mlﬂhlmacasealthefslteﬂel panteciat & (see
&Eglﬁ%gstic particles B consists of vinyl 20 polyners
I'C re conpatible with said matrix polyners A For
exanpl e, copolynmers of 60 parts of MVA and 40 parts

ofngyciohexy! drihagyl ahe (quﬁélégé %c&dld@t WAl the

olystgrene itself are suitable as Shell nmaterial for
alHEERFXOBf IS st PPEAEINGS A]%%bhm®neﬁ-ofmﬁmﬁé%nd2* of

pbemybtﬁﬁéﬂ@pr yplhiabRenvhi ¢ lvearterpatd, ble g t}ﬂléﬂﬂlhénol A
car onate, is _suitable as he | materia

QLTRRPBER Fe o8r B T e TXR TP s phesol PRLYEAEers
p@fy@&idydnaite@e( DEe33pig2aB9Me. [n ttiiiss 30asase,the shell

COROLYIR S o0 Slyreneand MVA are gl 80 SYLalle or vinyl
polymers which are compatible with said matrix polymers
A. For example, copolymers of 60 parts of MMA and 40
parts of cyclohexyl methacrylate (DE 36 323 69) or
natural polystyrene itself are suitable as shell

material for a matrix of polystyrene.

A copolymer of MMA and phenyl methacrylate, which is
compatible with this polycarbonate, 1s suitable as
shell material for the plastic particles B for mixing
with bisphenol A polycarbonate (DE 37 182 39). In this
case, copolymers of styrene and MMA are also suitable
as shell material. These sghell materials can also be
used for a plastic matrix of aromatic polyesters.

In the case of this aromatic plastic matrix having a
comparatively high refractive index, e.g. np20 > 1.57,
cores of the polymer particles having as low a
refractive index as possible are chosen. For example,
crosslinked PMMA (np20 = 1.49), crosslinked polybutyl
acrylate (np20 = 1.466) and furthermore cores based on

partly fluorinated (meth)acrylates are suitable as core
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as shell material. These shell materials can also be
used for a plastic matrix of aromatic polyesters. In
the case of this aromatic plastic matri x having a
conparatively high refractive index, e.g. nD20 > 1.57,
35 cores of the polyner partiTles having as |ow a
refractive index as possible are chosen. For exanpl e,
c s ifided TPMIA S( ¥B36@ -= 1. 49), crosslinked pol ybutyl
acrylate (nD20 = 1.466) and furthernore cores based on
partly fluorlnated meth) acryl ates are suitable as

C P LS g CePRLIC i SFhPs case. The plastic particles
B5 The pl astic partlcles B are core-shell particles

r eadi, | talnabl by emul si o ymer
e e 1188 S0 56 et Tt Bre hede as
Maﬁﬁinﬁadmﬁxith@ﬂM@MbisbyoEleaubhemEﬁhmpﬂhyHEnsn cf.
h e iongl ffer S. T :
N S A A R %%.axstw

pE@éﬁﬂ@hﬁ%lwqqaﬁﬁﬁﬁ t@f t he r EAFACEERE | POeYMers igering

|b@&&e%@@h6@hgﬂg gk ereptnandyhheishell is responsible
for good distribution and anchoring of the 15

particles in the matrix. Wth regard to the |ight-
scatt ecbng fafictilon, phhe iedre ,i Swatibat agt f8déty from the

Fﬁ%gggkfghégg gyw&@g glffeE%n%e &%.the r%%%%%%lg%dex is

om th t'he "size.” An
i hien lh@htaﬁ@@tQEDEn@ 46ﬂgméﬁ€rabbpd|n the raigell is
r@%pgnglbgg %%rad68d9dféﬁ%fﬁﬂé%bﬁ”éhépQﬁ&h&?ing of the

pariicles having a dianeter in the range gm_
pPEFELSBPY i1 t iée r BRGELD: OdﬁUj15ﬁﬁg e§ooﬁﬁﬁhellg £~

pbasttérpﬁgtlCfﬁﬁciﬂonfor thei NGomd h tihe W@hbb&antlally
as a r

DLASkiSy POl SLERE)SEALBLE CoMBr e 85,2 L6271
ofhem &henatdte i mydtemmionter saaddb. Ghe309%h4ry. wet ghss, in
PEEEG&%Wdé‘%F%%5$@£W preferably in the range 0.09-0.3.
As a rule, the cores are spherical particles having a
diameter in the range 0.02-0.2 um, preferably in the
range 0.04-0.15 um. Cores of the plastic particles Bl
for mixing with the matrix plastic Al
poly (meth)acrylate comprise as a rule > 60, preferably
> 90, % by weight of styrene or other aromatic vinyl
monomers and 0.01-30% by weight, preferably 0.05-5% by
weight, of polyfunctional vinyl compounds (crosslinking
agents) such as, for example divinylbenzene or ethylene

dimethacrylate.

The concomitant wuse of a small proportion, e.g.
0.01-10% by weight, of crosslinking agents having 2
polymerizable groups of different reactivity (graft-
linking agents), e.g. allyl methacrylate is preferred.
These graft-linking agents are important for good

binding of the shell to the core.

The shell of the plastic particles Bl for mixing with
PMMA preferably comprises MMA and small proportions,
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wei ght, of polyfunctional vinyl conpounds

(crosslinking agents) such as, for exanple

di vi nyl benzene or ethylene dinmethacrylate. 30 The

conconmi tant use of a small proportion, e.g. 0.01-10%

by wei ght, of crosslinking agents having 2

pol ynmeri zabl e groups of different reactivity (graft-

| i Pk ng* BgeKt ¥F1oBTy. &l (Gl-Cleeracipl afe 3% priet evqied. for

35rddiesin@r ahé- lcichiden@vagent §egb Byh8POrL 8dn f ORs9Q00ry 1 e,

bi%gi n% f the shell to th%corlejﬁl;{he,shel of the

o 055 [ olaTERraeTRE 1OF 8 ngRAn P GGt abYy the

comprlssies =loandmsnahér pr 6pedt i F»Ijif@;ce@:s,e].c d.t 4%1ys being
' 1110 -C4-e r f acrylic aci or reducing

;Aféecg%gelr]ladle%ct% t%%e%% rreergjizzagill%ln.reﬁ%uclaadtrouﬁse’, {he &= tor

poisamlizathoncaptame shehtonstahtbet edhby tiproving the

eyl Sirnn jQF, mopger feed progess, ohh al §Qcpfi@%t§1g the

possi bl e to use polynerization regulators, such as,

f SHstadaiion wdr Cast a8 LiCRE0ATL AREl PatERKS

inmproving the fusibility of the shell and

facilitating the djstribution of the particles in the

ity ELAT 1T RSt ol Bar (AT B8 hati n§oRecoid b { F a Pioh

hirgf racefivact ivéex ndexe apee pswedlerablygeds efbf omigiXgngvith

W, t | ' t'x@frugl\/MA, l.astic .panticles..

hé:\;ll%n lrggsﬁoc\?vslﬁée rr%%tﬁ&%/e(l n efF:,’ ﬁ%)?(?%é'.%g paftf%g&,s are/ng

aécor €pPwgl y sdhesdn vicor HiGéng winphOt hee reore i ghbg, 15 are

r %Erc%_@%i'i\/l%l?r OFBbEEnMBE St X pBlasld C5iA2. SHEt ahb& COlghi1y

materials of the plastic particles B2 are obtalned,

f G TR AAYPe, AR ool Yref 1% atiléF B8es> 8O- partsabte core

MBceti29s pdr ttheofplacrylcaestisueh & eitylomaeliyledt e for

and_0.1-10. parts.of crosslinking agents, suc

DGCANEARol Vo0 P ACE T RS oad: Phed Mmbover SRyl 1-1°

pebyirer © twkd oty lartee sconpath bie ewhyh theyphasti endatlr.ilx10

A%a?%% u%ﬁd %ﬁﬁggﬁﬂnﬂgﬂ§”'§gents, such as Dbutanediol

diacrylate.

As described above, vinyl polymers which are compatible
with the plastic matrix A2 are used as shell material.
Thus, a shell material comprising 90 parts of MMA and
10 parts of phenyl methacrylate is used, for example,
for a plastic matrix A2 comprising polycarbonate
(DE 37 192 39).

In general, the weight ratio of core to shell is in the
range of 3:1 to 1:10, preferably in the range of 2:1 to
1:5.

The core of the plastic particles B 1s crosslinked and
dimensionally stable. Cores having a glass transition

temperature of > 60°C are preferred.

The production of the mouldings from matrix plastic A

and plastic particles B

The combination of plastic matrix A and plastic

particles B can be carried out by 2 fundamentally
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Thus, a shell material conprising 90 parts of MVA and
10 parts of phenyl nethacrylate is used, for exanple,
25 for a plastic matrix A2 conprising pol ycarbonate
(DE 37 192 39). In general, the weight ratio of core
to shell is in the range of 8:41 to 1:10, preferably
in the range of 2:1 to 30 1:5. The core of the

pl Gist & G I AEE WS s crosslinked and di mensional |y
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sol1.d and dispérsed in the nononer 5 m xture form ng

t 815 aR¥PEe Rt Aisx 1 trHel ar £PEl €xappriener LoF xeurkelastic
t s rabt aidieebis ignaldyn peuned dant o:a Mﬁe@[&rylate

fgrlﬁge[):p%g?ceéghn&é)r ocfsss [ s Sui ta%g: e, for exadrrg e,
palrmmtilealcrt;d apeodudd EFhDSSbmkeSSmbaldﬁngart ifou! arxample
'%ﬁ%&g%ﬁéfﬁﬁ&léfn Qt%%dggngg pﬁ%Q%feagﬁgggkyﬂké%rylate

exd
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The second method for mixing plastic particles B and
the plastic matrix A consists in isclating the plastic
particles B from the latex and mixing them with
moulding material comprising matrix plastic A. The
customary moulding materials used for extrusion or
injection moulding are used as matrix plastic moulding
materials, for example the injection moulding material
Plexiglas® 7N from R6hm GmbH in the case of the matrix

plastic PMMA for injection moulding purposes.

The isolation of the plastic particles B from the latex
is effected by the customary methods, for example by
spray-drying, coagulation with polyvalent ions or
freeze coagulation. As early as this stage of the
isolation of the solid comprising plastic particles B,
at least part of the matrix moulding material can be
added in the form of a moulding material A latex (for
the preparation of moulding material by emulsion
polymerization, cf. DE 36 12 791). This facilitates the

distribution of the plastic particles in the matrix
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the plastic matrix A consists in isolating the plastic

particles B fromthe latex and mxing themwth

nmoul ding nmaterial conprising matrix plastic A The

customary noul ding materials used for extrusion or 25

i njection noul ding are used & -matrix plastic noul di ng

materials, for exanple the injection noulding nateri al

MR%@%?%&ﬂr) 7N from Rohm GhrbH in the case of the

matrix plastic PMVA for injection noul ding purposes.

30 The isolation of the plastic particles B fromthe
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Iastlcégartlcles in the matrix 8 - plastic. Squeezing
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partlcles B | atex by neans of an extruder is 5

p rtlcul pr. erred ca r out_ thi roces cf.
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may occur, for exanple, andl i ng of
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PRPRECPR o St 40655 & HHT SaBIS. THURLLALR oXgHErASing
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ba§£$c &/%?ygpgéggg g%r8|g§é part%ﬁggsg§oaﬁged
produce |n a |rs a a 'n

therefrom by mixing w1th moulding materlal granules by
means of injection moulding. The customary mould
release agents, anti-ageing agents, etc. are used

during the processing.

Advantageous effects of the mouldings according to the

invention

The mouldings according to the invention are as a rule
transparent and have a light transmittance of, for
example, > 80%. In contrast to the highly 1light-
transmitting, white mouldings modified with large
plastic particles, the mouldings according to the
invention are highly transparent. It is possible to see
through them without problems. At any rate, the
mouldings have a slightly blue tinge, caused by the
increased scattering of the short-wave light components
(sky blue).

Mouldings of pure matrix plastic A are optically empty,
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99. 99% by wei ght of noulding material matrix A and

0.01% by weight of plastic particles Bis then

produced 20 therefromby m xi ng with noul di ng nmateri al
granul es by neans of injection noulding. The

customary nmould release agerfis; anti-agei ng agents,

etc. are used during the processing. 25 Advantageous
efd ekt tofoadie Ifouladi nyssidticoridi ngito mate 14, nwent ieonlight

Thedpoul di ngse acpakdi ng)et_»eetlk}@dl nyenti,gn areqas amwr?ent
transparent and have a t transmttance of, for

R e 5t s CHREFRERCED fio HEgnRpaLeie - on° the

t readsId tidmy, Mli@hﬂobéamngﬁ fhe fioed dwnbl laac@eding to
articles, the ul din s accor

t
P R T Ve B fpdrod FESTH ok S, 1 e
seertehmoughy 1 hehewidleeuti cprodot ehesle At Bady ridte, mbheix A

3 l. s haye y b us .
RIRALLRE TR QALY DIRLLgS, Cou e R A e
céWéﬁwsWhe§klyS@Ial‘s“ré)%rsl\/bbledilhgbtof pure matrix

plastic A are optically enpty, 9 a |light beamis not
visible in this matrix, and a light beamis at best

pért@é.t&@a HBUgIR Tt Lopbneft T1eEFREEr84PERIERE colour
|ﬁberﬁamm@(ﬁoﬁﬂﬁgrﬁt6dlﬂ@e Mhitpersodher Band, the less

li beam i n h di accor d|

iﬁ%enttlegre} i STV sﬁﬁn%%l n” a efceéﬁ rk%ma%ﬁjé}:hern ipto the
cepudidangayhanhéhpl &dviec lpaitti ellesaByi stirbegiwt sioatAered
cszﬁstehteutleegalrbﬂ n&@ﬂ?ﬁgldgﬁwgg%e%% Yy 4 Cs’o{ﬁé ripuyt His way,

|rrpur|ty scatters t artlng rom

whitt 69 @Wsﬂal% §9arﬁ>é>&ad@pewé€me%4rmOPFscabuﬁeffects
omag tio e sdiisRer S¢ OBheandrtNekess cahbered pedstic

ht I etrate further into the rmouldin
tif1 Bl \lIJVIe #I gfﬁqaaﬁtrlé:adyp%?:&ﬁéfe? sc‘aﬁe%r e&“aqlﬂxtghep%asuc

reghoainingncipdence cof paecicight. En this rwalyldﬂﬁgl t For
'8x88§§é?'%hﬁ% %gg%lgélgﬁg féﬂ%&ﬁ&niﬁéﬁs§¥§eg combine
luminous and optically empty regions 1in a targeted

manner.

However, the main application of the mouldings
according to the invention lies in the combination of
the mouldings according to the invention with light of
narrow wavelength distribution, in particular in the

combination with lasers or laser diodes.

The mouldings according to the invention are of
particular interest in the area of safety applications.
Thus, a laser beam can be made readily visible by the
mouldings without significantly attenuating it. This
makes it possible to follow the beam path easily. In
addition, the mouldings according to the invention are
used in the area of measuring technology, for example
as an aid for laser 1levels. For many of these
applications, the mouldings should have 2 plane
parallel surfaces so that the laser beam is not changed

in its path by the moulding.
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Also interesting is the conbination of matrix plastic
free of plastic particles with matrix plastic

containing plastic particles in a noul ding. For

exanple, this enables the lighting industry to conbine
20 Iumi nous and optically emgy-regions in a targeted
manner. However, the main application of the noul di ngs
ackorfditigiero PR LiAFEAPRONLE] ek | ihche 26AbI PAL | PR @Iing .

25pd e I AN gSsa0G 1 Nehdae t herd NVRtT &g t hdJdd o

of _narrow wavel ength distribution, in particular in

CH L CBTRR TR oh Wi |BRET PIRL LY diHad i ckness

rmm duHEgSraaogmrﬁ M-8 Qnri hein nWeidh e areaf 1 Idrt of the
t|c & mtgre e|nftrhe area of sage,cty el on

app |cat ns ?hus a8 el hEarfi TAN Be Hadd Fe&ditcy

viigithite ing ttte ]rﬁﬂ;ﬂrdlhﬂﬁn wiitchoilie sedps fafcatitd ysegment of

aﬁﬂﬁ@“é& BQe't cgh'§lsga aﬁ l@o% |b|§ t%ngELQEQEDS to
A 1] uf di

bean1pat eaS| o
acEBdstg ats tHéOPﬁV§h@$oﬁﬁ%rélQBtuseﬂﬂﬂh ﬁﬁeiﬁﬁﬁ§?Qﬁlon/

r&aﬁﬁlréd%%oﬁlecﬁﬂ@ OBysa I Oﬁre@i@ﬁ'l@ﬁ%nt as;jgn ata;]glrﬁﬁl[le Lj%%ﬁ{ner
evel s or y ppl i cati ons, e noul di ngs
sﬁ&ﬁﬂ@'ﬁgfep?tglgﬁe %ﬁaiﬁﬁﬁélg§épfé8e§ heget Rap ! fiegs -

| aser beamis not changed inits path by the

Id| rther a | catlan in the area
teaéhln (%%5r |cuParF§C%§?#%va T i&rgjﬁﬁﬁfdlﬁﬁs%aser
hé@p@§5a<ﬁihthﬁn@@yeéénatm mmmgﬁpslfp@e#e@a&lwmhaven@sed

aphicknegs pagtaeslaéngﬁ‘eaf iﬂl@q@mléaef@' chrat l8astie

1 part of the moulding Is in formof a segnent
oftage&iEr cCP% W@Helieﬁgﬁbt i tHe | R§éRrgbedm w*aeffh%tedg%lch

ofsyishemsegrd ofidéhe cusebe (dfor al sealxmapl €58), lidser
IS possible to denonstrate properties of |ight, such
goﬁggﬁggtion, reflection and total reflection, in a
sinmpl e manner 10 using the path of the | aser beamin

tﬂﬁ%@h %ﬁeﬁ@sof Q¥§t9ﬂgr%0u$8§HS£C|g o¥ding to the
aval l a asers or aser
invention is the area of illumination with light having
a narrow distribution or monochromatic 1light. Thus,
these mouldings can be used as edge-illuminated light
guide elements for monochromatic 1light. It 1is of
interest that the plastic particles distributed in the
matrix are very finely divided so that these mouldings
can also be produced as very thin films. For the use of
this edge-illuminated sheet-like lighting element as a
vehicle rear light or as a brake light, it is

advantageous to metallize the back of this element.

Of particular interest in relation to these novel,
sheet-like 1lighting elements equipped, for example,
with laser diodes at an edge is the circumstance that
the light emanating from these elements is polarized.
This 1light can therefore be distinguished from the

light emanating from another light source.

The following examples are intended to explain the

invention but do not constitute a limitation.
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di odes of the wavel ength range of 0.4-0.8 gm are used
here, in particular red light lasers, for exanple 15
| asers of wavel ength 650 nm being of interest. Such
systens are widely used, for exanple, as |aser

poi nters. Another field of -usé ef the noul di ngs
according to the 20 invention is the area of
illTumnation with light having a narrow distribution

OrEFRROCAr OMRld thddi@htor This s dihese muhdi ngscgcan be
used as edge-illumnated light guide elenments for

monochromatic light. It is of interest that the
plestnge Pardodies wrdtdstiig ed édm dde 25 smtun XoBfL-bonate

very. fi d|V|ded 0, that these nouldi.ngs,. c l.so
ber%%o ugg% %s Wer §CRIRSEF ﬁﬁlcFO?cf% %g%(%ﬁéghﬁ%Q?XYl)
ed@@ﬂﬁIﬁwmnangdaiheéﬁfhdﬁidnxﬁhlngneEéﬁegtqﬁ;distilled
as ig
gggntageggé ﬁggﬁgﬁg |zéﬂF258E E ¥£¥%|s eIenentSt%ﬁfed
Oves@al cupake | Re@FERY hreelht iagivaro ahesvenbveps. Half

sheetthé kaohbabbi Rd eherents- aqul ppedonf oL exanpkezg 2 ¢
MAgP | aser dIOd s at_an edge is he ci rcunst ance t hat
I

%bme%%aﬁ i my & ronPt h@sléyé FRERCT ¥l 3t ar tFeddded
3&nthithd | gmymam thetefioie heidistdaagushedodr v HRling

odht emanat | fron1anothe qur.ce. ., The
foIEbﬁﬁngpeggﬁg es™ar &° ﬁ&g&qpé g?pﬁﬁ1n3gﬁ% of water.
|ﬁiéﬁﬁlawlﬂmnuﬂﬁsuncquﬁmngtU@eSQOClmstaﬁﬁented lthe 2nd

Exanel &4 Syat H@ﬁbﬁe?f maxreh%t' artdicl & | %&%d‘lgngg the

of sodi um hydr oxi de, H? so n1b|car onat e

afd=Gus? gl%fh%ﬂ%ots%c%@ cageiy- bf\é%greﬁﬁym@%yﬁﬁ the

e&b@bn@lemmtﬁﬁé @B%HeAIdr,| c@:)nglrg&% gopf 6@! gtgl bed vma

?mg I ni 'alkﬁ &ntrodUﬁed into a d

v3§ el ~whi ¥ Cﬁ%s?i gt h? ot a%?goﬂ‘hsmﬁﬁ§FF ga%n RN
opethednoﬁoﬁérnuhmtese (Mecergrerconsisting df 39n2igued
;gagg ét ¥{1§Qﬁe9nq53'1§i19utoés al ItyI 6@‘6 hgﬁdyl %1t 'mifrure is
finally heated to 90°C for 45 minutes. A finely divided
dispersion results after cooling. Solids content:

13.5%. Diameter of the core about 100 nm.

Example 2 Isolation of the solid comprising plastic

particles

The plastic particle latex according to Example 1 1is
frozen at -20°C and thawed with water at 80°C. After
the coagulated so0lid has been filtered off with suction

and dried at 30°C, a pulverulent solid results.

Example 3 Synthesis of a moulding by the casting

process

Moulding matrix based on PMMA with 0.033% by weight of
plastic particles B

30 mg of the solid comprising plastic particles

according to Example 2 are dispersed in 29.97 g of MMA
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and the polynerization is initiated at 70C by addi ng

0.5 g of potassium peroxodi sul phate in 30 g of water.
After 30 mnutes, cooling to 50C is effected, the 2nd
hal f of the nononer m xture (Mcore) is added and the

15 mxture is heated to 70€ dgai-n. After 30 m nutes,

the nononer m xture (Mshell), consisting of 61.8 g
ofbxvvpeampdof. 3ng coferatcayl mHeray -atfe, homogmnerus) iwhitish,
OV 018 g &I O Ofqilsy JB N LS s TRREEHLr, stirring is
continued for a further 15 mnutes at 70C and the

mi XUreay§s 2651 pndq i tHes f t 9 BHPY oeaghi mift dLBNA and
fS izlr%_el pydiwd idert di‘ig@gﬁ%ic%ﬁeftﬁidﬂt Sifraf%m %Q@i%@ded 88 1
olids content: ..13.5% ameter of the care abaut

o Exatl 6E5% | GFREFORoB! (PESSIE compagd snd the
plraisttiure 26 pantireflesedhenpbast itespartubed erddt@xlymerized
a ' he-Lols ;. fro . a a
B R e N R
bé&dn Fhet erdlamesifiagiprsuenflomead0rand tdheed-<t 30¢ea is

P ent sebhdphestkt ol e s gf‘t!é]e%ilsigﬁft,l9 blue
nmoul di ng by the castin process 35 Moul ding nmatriXx
baSS@ O TP \IFEP 0. U339ty T g1 S piistimied . I the

pafefairrclceﬁ B :ﬂ&gﬁg OlﬁoiﬂilEe:50|(i6|GOCﬁﬁlYWii%an@lpb@é%i €o enter
particl es, ;according.to Exa e e dispersed. in
D S A, FAo B ATAnLET BRCGOB: Idnca xEF ot A tube
hetmogenesspe wWiiad sheenstorlege- st abl shaispdesieon hsam is
0 [ T t a i of, L,ght .of

A B a2 B et of dcdcratet ot hebm ar el
ad@édecsion mighr thef 9%t drspenstenn deyasbing xosl-like
ebfleeted anddderdiix! UrBel S agrby Qlilgedi Nheta JBleptibly
tu?ﬁ and ggl gren zgg under, ar%on a% 50-70C in a water
bt HENRAL KETeRd“eof &t HeSpolgRert zat ¥8n and

heating, the test tube is broken. A transparent

"EQE%EEQ U@Vé§ﬁkﬁ%§iégg%|¥1péfgétic particle masterbatch

for mixing with standard moulding material

25 g of the solid comprising plastic particles
according to Example 2 are mixed with 975 g of MMA in a
glass bottle using an overhead mixer. A homogeneous,
storage-stable, white dispersion of 2.5% by weight of
plastic particles B in MMA is obtained.

This dispersion 1is added to a solution of 0.5 g of
AIBN, 1.5 g of tert-butyl peroxybenzoate and 8.0 g of
dodecanethiol in 170 g of MMA. The mixture obtained is
introduced into a polymerization chamber, degassed for
10 min and polymerized in a water bath at 50-60°C.
Thereafter, heating is effected at 110°C and finally

milling is effected in a mill.

Example 5 Production of a moulding according to the

invention by injection moulding

1 part of the milled plastic particle masterbatch

according to Example 4 is mixed with 40 parts of a
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10 tinge in the shape of the test tube is obtained. If
the beamof a |laser pointer (650 nm is allowed to

enter the noul ding from bel ow (the bottom of the test
tube whose shape has been taken), a sharp | aser beam

is observed, which very elegantly visualizes the

total 15 reflection and the light conduction in this

r od-lliace PMBfasintegthes podydiThe mMegser aBearm ids rottuglas
PereRPidrRliar @id enkad ed RuenAf{fr, a.di SIANGE & o EMBing
Exanple 4 Synthesis of a plastic particle masterbatch

20 FBLOR-xi Ay 5 th Y&Yan ddr I SR RIS fre Ry omed:
t le g0l tHieRnpEesiOgrplast | Gogemndd Cl 89 magcordhdget Gmall

Example 2 are m.xed with 975 of MVA in | ass . .

DT RS LAS G T U EFNEAR TR HomAeh I e iahtly
stdrage: st@abdl e Ifwniliee tligher sifonaofre?l SPadyr wébght nof  is
pl Lcqpartic [ ' ai ned. S

e Eon DS 00 0k eof ifLon of D, &1 of IR Ry che
18 rgudhrt eptdput yPepermiybehroatte aslies. ugfete of the
dedecamet hiph igxch/O0og OfniMVA7 ; The MXINT € 0btginedds 1y
3Q i.ntroduced_into a pol ynerizafion chanber, degassed

f SPLLIPWSRE PRhd L6 VIRETFEY S nCa vidt®er LbERRh &tea3b- socthe
Thereattebn heatrdif i saef bectedyateddOG angséivad! yn the

mJlling,is effected in a mll. 35 l e 5 Production
of tAenglF %Jgé%cc%l%di %et 6TEHE ?%\%tﬁ’[?oﬁof)@fi rﬁ%@ﬁcg on
nmeskdinaged.part of the mlled plastic particle

mast erbatch according to Exanple 4 is mxed with 40
parts of a 13 mlled PWA injection noul di ng
material, e.g. Altuglas V920 CLEAR 100, and injected
into an injection noulding machine. In this way,

i njection nmouldings are obtained: 6 nmmthick
semcircles (radius: 30 mm). These small 5

sem circular plates are transparent and have a
slightly blue tinge. If the light of a red | aser (650
nm is allowed to enter these plates via the edge on
t he
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circul ar side, perpendicular to the surface of the
circle, the path of this |ight beamcan be readily 10
foll owed and the enmergence of the Iight beam or the
reflection thereof can be very easily observed on the
straight side and the angle o# the total reflection
estimated. 14 - Patent clains 1. Mul ding consisting
ofPa-afft GLaislsastic A and plastic particles B

di stributed therein and having 5 core-shel

nDrphoIog ,..the core of the plastic particles bei ng
sslPﬁWé@lnﬁhecgﬁéFFtb@gngo%t51I§Q§F15arPF9SEbﬁde% and

to t he paerseicapddtie 1skeld dimhr@w@edoftHdieipl astd having
particles B the matrix plastic A

10 charggieﬁgfégg WOFB%?R?%% ré%%%cfpgg i R ext%ﬁ s tic
core neeetialesf B Heeingd asrcpssbm}tem eshB dhefér debiyng at

0. 06- Oléigkonéég%?ﬁrl%o% daC£§V§jJ”d§ér %%.”@ﬁ% Xhell

plastic ameter of the core o
parti chéseBipd ef(.thegmlastiise p@rr@p@rlﬁso@ éq‘ejﬂge mlsc:1ble

pl asti giparthel @acBixbpsgdrienathe matrix plastic A
is 0.0001-5% by wei ght. 20 2. Mbul di ng according to

Caim1l, characterized in that 25 the matrix plastic

A is seheetedekiapat he grhaup consisting of the

pol yacryl ates and pol ynethacrylates, and the core of
the plastic particles B contains aromatic groups and
has a -reheaceifvecindexioflex 2f57he3003e Madglediing of the

accordpngst -G aPibies B differs by 0.06-0.4 from the
refractive index of the matrix plastic A,
- the diameter of the core of the plastic
particles B is < 0.2 um,
- the proportion of the plastic particles B, based
on the matrix plastic A, is 0.0001-5% by weight.

2. Moulding according to Claim 1,
characterized in that

the matrix plastic A is selected from the group
consisting of the polyacrylates and
polymethacrylates, and the core of the plastic
particles B contains aromatic groups and has a

refractive index of > 1.57.
3. Moulding according to Claim 1,
characterized in that

the matrix plastic A contains aromatic groups and
is selected from the group consisting of the
polystyrenes, polycarbonates and polyesters, and
the core of the plastic particles B has a

refractive index of < 1.50.
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characterized in that 35 the matrix plastic A contains
aromati c groups and is selected fromthe group

consi sting of the polystyrenes, polycarbonates and
pol yesters, and the core of the plastic particles B
has a refractive index of -<1%.50. 15 4. Moul ding
according to Clains 1-3, characterized in that the
proportion of the plastic particles B, based on the

et 1 i X Rhashhe éccb%dQnQO%OOCE%EPM wekght. 5.
Moul di ng according to Clains 1-4, characterlzed in

that the noulding is in the forn1of afilm 6.

Moul di rgaaceeedinedt anCrabws 1-5, characterized in

that the noul ding has at | east two plane parall el

flat surfaces. 7. Moulding according to Clains 1-4 and

6, chahacterdedian tbéat thiee pid di ngphasialehi Bknésssed
of > 1, d_i -pa ast par f 4t be i

'S Tn Fhe ha b e baSksAE ey BeEBYhpE op?® Rl HrteRe.
nDuIdlngs according to Clains 1-7 as an

eage- 'Mbﬂﬁﬁﬂﬁ&egckbgﬁﬁngrh@eC§5§H§nﬁ ~49. Use of the
nmoul di ngs according to aims 1-8 as a vehicle rear

light or brake light. 10. Use of the noul di ngs

accordchgrtetEkrakas 1n7thae visualizing | aser beans.
11. Use of the noul dings according to Clains 1-7 for

denmonstrating |ight refraction and |ight conduction.
the moulding is in the form of a film.

6. Moulding according to Claims 1-5, characterized in
that the moulding has at least two plane parallel

flat surfaces.

7. Moulding according to Claims 1-4 and 6,
characterized in that the moulding has a thickness
of > 1 mm and in that at least a part of the

moulding is in the form of a segment of a circle.

8. Use of the mouldings according to Claims 1-7 as an

edge-illuminated light guide element.

9. Use of the mouldings according to Claims 1-8 as a

vehicle rear light or brake light.

10. Use of the mouldings according to Claims 1-7 for

visualizing laser beams.

11. Use of the mouldings according to Claims 1-7 for
demonstrating light refraction and light

conduction.



