WO 01/ 23189 PCT/ US00/ 26536 COMPCSI TI ON FOR LASER- MARKI NG FI ELD OF THE

| NVENTI ON The invention relates to a resin conposition suitable for marking
with a | awero1231d9 a net hod for | aser nmarking. BACKGROUND BET/UBIH2638¢/ENTI ON 5
The | aser beam provi des an econom ¢ and rapid nethod of witing, bar

codi ng and decorative marking of plastics. This technique is advant ageous
over current printing technol ogi es because of the ease at which the | ayout
can be adjusted using gr aphOMIEOSRIOR FORIKSERMIRKINGeIr ated into a
production line. Laser marking nethods are processes that use |aser |ight
to 10 place characters, such as letters, figures, and synbols, bar codes or
I mges on a surface by 'irradiating the target surface with |laser light.
Laser marking EI@LQOE(;*{F&WN@EON ocedure; so that marking is possible
even on soft, irregular surfaces that are not readily accessible. Laser
marking is ink-freehaflbeRtiorP s &S a &&@ﬂtbﬁ@bgﬂﬁn%ﬁlﬂab%&mk with | S
sol vent-free, which nmakes it ~ 15 friendlier to the environnent. ere are
several |aser alpgerandaimethsidefor dasenmakking. pl astic surfaces. A O | aser

al | ows speeds up to 10,000 nm sec. At 10,600 nm the COZ | aser enables

| aser mar ki ng C% ey /9% | mel ti ng, vaporizing and
engravi ng. An %: (ngg? al owg sptiaqgggl\lrjp to 2000 nm sec. The 20 Nd: YAG

| aser at. 1064 nm provi des | aser marking by carbonization,.. sublimtion,
di scol or atsi on, f oanihedasendeamgrravideg an eéondmicemdrepisl medwed of wtiting, ba&x32

run, the Nd: YAG J.aser rks.by |leachin r.selactive hleachi of dyes and
pi gment s. Thgs%°4l%§ épg%%nﬁgéﬁa% ngrﬁsf‘?‘i ﬁﬁxlsegg?hrgﬂae i‘%ﬁ@?ﬂ?ﬁa& $ broad
flexibility inoverickiregt pAREAE m&hﬁem%albeme@m&aeasé W€ Wiach R Iayé\sh can25
foam ng, vaporizing and engraving. 01/ 23189 PC 1US00126536 Inh one type

of |aser marki®gy adisted @iag r gispBiq SOBIMS RIOgIaghY andd/iptegrated into a

production line. Laser marking methods are processes that use laser light to

10 place characters, such as letters, figures, and symbols, bar codes or images on
a surface by irradiating the target surface with laser light. Laser marking is a
contact-free procedure; so that marking is possible even on soft, irregular
surfaces that are not readily accéssible. .Lase'r marking is ink-free, which
provides long-lasting applications and it is solvent-free, which makes it

15 friendlier to the environment.

There are several laser types available for marking plastic surfaces. A
CO; laser allows speeds up to 10,000 mm/sec. At 10,600 nm, the CO: laser
enables laser marking by thermochemical reaction, melting, vaporizing and
engraving. An Nd:YAG laser allows speeds ub to 2000 mm/ sec. The
20 _Nc_i:YAG laser at 1064 nm provides laser marking by carbonization, .
R sublimation, cjliscqlofétion,- féaiiriixié and engfavli-hg'.-"Atj'lbWer'pc.)_'wlei' levels at.
332 nm, the Nd:YAG laser marks by leaching or selective bleaching of dyes
and pigments. These lasers have good flexibility in text and imaging and
broad flexibility in marking based on several phenomena, such as melting,

25 foaming, vaporizing and engraving,



colored contrast on a dark background. This type of |aser marking can be
acconpl i shed by nmeki ng white marki ngs agai nst a dark background or by

usi ng dyeswroi2Bighent s to create col ored marki ngs, such arCTasbp2&836e or 5
yel | ow agai nst a dark background. A problemthat often occurs with
contrasting |laser markings is that the dark background pigment wl|l
interfere with and dull the brightness of the light pignents or the white
laser marking, Sugh ode thpeld?aMied Indridigit $\d&irabR! P¥b@tn hilipht ddaweyer, if
a sufficient anount of e dark pignment is not used, the intensity of the
dar k backgr ourr@lared contrastder medarkbagkground. dBis tgpe obdasen smarkingwesanbe he

|l i'ght |aser markin I nst, .t he rk _background i s, npt hi eved. Often,
the |i ght pi oriEhparsREB) drtiabe iR e RS aBRER o ™R eRerol i, BY e
color of the lLisuy dyegmRNpighimtdeo cier® eblozall rharkidps, dask abaeiIpRIeNgy col or.
Carbon black is oftén used to create a bl ack background color. The is

irradi ati &n frishophagrinsera Watnbackgropbdes A reoblgrbdhathpfier gasurs wetlati | e

conponents. T i1 i.an_of . heat
fromthe Iasep:% g'gg%lﬁ%%garsn&te (e‘iﬂggg{%gé?”&gid\é% ts’ac%%{%‘%gd ?%3‘9‘{“33#@ 1ra}"ne(ﬁ'fef%aves a
l'i ghtly col or eslith apdeks} the brightmessief tHedight tpigmentts @r dies whitd 1aen hiaakinghet ween
the ||ight color, and the dark background CoLgr carhon bl ack | oadi ngs

shoul d not 20 ¥hasbyderifing 2 gsYsth oF oreligwidy tint.onHowgyer, df a sufficient

| evel , when stydN %;rfegi, 1. _Q$ , ; i ' ts the
bl ack backgr ouﬁ&a{%%%c{rtﬁgaﬁﬁ%l Pat gyél(\tlodgg%t% , Ce’ﬁ%ﬁ’t %F%ggggr?%ect%ﬁr?&

descri besoa newlmrddedredsas end ther desirgdf ambeetr hetvweenather lightslasesi mgridngs
I norgani ¢ pi gnent.  So riof art Jl.ase rki,ng.patents use ani mal charcoal
or el ement al aﬁ%ﬂ@éﬁ%ﬁ“&g&a&?mﬁlﬁ@°ﬁaﬁq§e‘ﬁa‘c Bk ei‘_&ﬁ%?‘,g“?@&ﬁolé’és U.S.
Patent No. 5, 3§ibtofHe dafk BEGGETolindéolof SLHat HREDIG d?'tﬂé'ﬁ%lgt | t_hf‘&hn be

pl as

conposition for |aser marking based on an organic ther i ¢ pol yner
cont ai ni ng a Hesegnizadiarthe datlgbackgrounsiesloras ani mal charcoal ) and US.
Patent No. 5,599,869 to Kurz (describes a 2 WD 01/23189 PCT/ USOQ 26536

‘Carbon black is often used to create a black background color. The

15 irradiation from the laser beam decomposes the carbon black into volatile
components. These volatile componénts as well as the absorption of heat
from the laser beam foam the surface, which scatters the light and leaves a
lightly colored impression. In order to retain the desired contrast between the
light color and the dark background color, carbon black loadings should not
20 exceed about 0.05% of the composition. However, at this level, when striving

for colored markings, the dye or pigment distorts the black background color.

U.S. Patent No. 4,769,310 to Gugger et al. describes a method of laser

marking for ceramic materials using an inorganic pigment.

Some prior art laser marking patents use animal charcoal or elemental

[ L8]
wn

carbon to create the dark background color, such as U.S. Patent No. 5,350,792
to Hess et al. (describes a plastic molding composition for laser marking based
on an organic thermoplastic polymer containing a black mineral pigment,

such as animal charcoal) and U.S. Patent No. 5,599,869 to Kurz (describes a

2



pl astic nol ding conposition for |aser marking based on an organic

t hernopl asti c pol yner containing a black mneral pignment with el enental
carbon aW@UAY#her coloring agent). U.S. Patent No. 5, SFHUSYEROE sakai et
al . describes a laser marking 5 conposition conprising a thernoplastic
resin, a conpound of tetrazole, azo, sulfonylhydrazide or nitroso, and
carbon black. U S. Patent No. 5,866,644 to Mercx, et al. discloses

pol yester | gdestic meeldingy coopnsition das lasgr nparkinghtbased oprdanmpiganiss on a

dark back d | i hydrat ed L. phasph ca. oF
THE | NVENT) QReaoRRRRo Py bt B il AR P At "

conposi ti onscarwrpgﬂdjg‘ﬁtgh@rtd]mgy%m)cont rast of light colors on dark
backgrounds without distorting the |ight or background col ors. The present

i nvention provides_a_resin.co si.tion_having . laser.  markin roperties
conprising a pol J-Z%*r Baieat éq9-eg?f?:d3§nt°e§? t§tRl drssaibes & asgxgngargﬁ}gper
chrom te havl tal] +Sdih & G ok ol | car bon
bl ack bgs ed dgﬁtﬁgﬁi{ﬁo{ﬁpﬁ%ﬁgg;ﬁ%ﬁ?%ﬁgf glﬁhéggﬁgogg‘??gg%%ﬁ' g%'r esin

f oans i n | assmilfosytydkazideasnitosé,anhdarbpm bladk. or ed markings in the | aser
struck areas on a dark background. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 20 T p ept 1 N LN, e n i. | t he
contrast of i g%s'cig?%ng I\(I)dﬁ %gérkfé a%: g/rl%g%d% frﬂh ‘P;ékgoesgé %ﬁﬁfsﬁ%{' f(?g%t be
enhanced by maikigg campositions haeinghight colofechmaokipgs on har darkt eackground a spi.nel
structure in the, ,backgroun? piagnﬁa;ﬂ of a pol ycarbonate conposition. The
exact nat ur eORPHIRE a hgd metd) phaprhate aEMiGhper chromite spinel works in
t he pol ycarbonate 3 WD 01/23189 PCT/ US00/ 26536 conposition is not yet

est abl i shed. g MVARYORTHIE INVENTIDIG to the dispersibility of the copper -

chromte spinel within the pol ycarbonate matri x.

10 There is a need for pol&carbona’te laser marking compositions
providing an improved contrast of light colors on dark backgrounds without

distorting the light or backgrourid colors.

The present invention provides a resin composition having laser

marking properties comprising a polycarbonate resin, an effective amount of

15 a copper chromite having a spinel structure and up to about 0.05% by weight
carbon black based on the total composition, wherein said polycarbonate

resin foams in laser struck areas to form light colored markings in the laser

struck areas on a dark background.
DETAILED DESCRIi’l'I_ON OF THE PREFERRED EMBODIMENTS

20 The present invention is based on the discovery that the contrast of
light colors on dark backgrounds in laser marking can be enhanced by using
an effective amount of a copper chromite having a spinel structure in the
background pigment of a polycarbonate composition. The exact nature of the

mechanism by which the copper chromite spinel works in the polycarbonate



The present invention provides a resin conposition having |aser rmarking
properties conprising "a pol ycarbonate resin, an effective anount of 5 a
copper chr@p¥aIavi ng a spinel structure and up to aboutPCHUSOVZ6AIF wei ght
carbon bl ack based on the weight of the total conposition, wherein said

pol ycarbonate resin foans in |aser struck areas to formlight col ored.
markings on a dark background. Another enbodi ment of the invention is a
resin conposi kbﬁ@om%hagnotlpetlea&@nsﬁw Kt RhBhSRabbeafuectorhe dispeskikility

pol ycarbonate resin, a marking agent, an effective amount of "a copper
chromi te havi idthe eopipeerhromitespinel withinihe pelycarbenatean@sis by wei ght car bon
bl'ack based on the total conposition, wherein said polycarbonate resin
foans in |laser str col S h ser
struck areas on a gg ﬁ%géﬁ(groe;‘g&m é’logﬁieescgp%%?pé mgftt%g‘sg?ﬁgk sgla
particle size rirking ptdpemhescﬂomqimnmg a p&éﬁycathmmtmmbuﬁ ah eﬁecﬁ(emqnbaﬁt of
copper chromtes havi i nel structure are ., he Pi ck CDI 1145
supplied by Fmpﬁﬁﬁl"g’ﬁé" dﬂg#fp sfrhctyre apd ER&O ﬂ%‘b‘[&?ﬁ‘ g@fl‘%‘?‘gbbnpany
The copper chrg f]ﬂotnebfégk'ﬁkem B Uafgtht G ARCtHRAl EdmpOSTRLA A WVheRiNishiy car bon
black to give t desired background 20 color and is present in the

conposi ti on i rpodyragidrate resin fwamsin lasphetruakarbasto fbtladight soloresl mdekings t he
conposition, theﬁ,\é ﬁ%ar chro te spinel is preferably between about 0.05%
and about 5% I} ?‘% lé?f‘ﬁ‘ "total conposition. A nore preferred range is
~about 0.1 %to about 1 % by weight of the total conposition and a nost
preferred range is Agfothdr énBSdiiment o6 the Inénbipnvigiagidsin 2dmpbsitior Haoirgy

conposition. A preferred enbodi ment for white | aser markings on a bl ack
backgr oud®l, i d23e5 MAKIMEIRFOPSTYESIIOBRIIIAER PORCAFONatI5SHe R RFking agent,

backgr ound 4 s %éﬁ@é&&%uﬁgﬁy%’é}ée%@ﬁ?&mé%% W0 n‘(i]%@r&ﬁfr@%d%}%ﬁ%bgs

not included in t conposition he copper chrom te spi nel sho
present withi rabbhe0.68%drysweight catboa bladk based loe\the total composition, wherein

said polycarbonate resin foams in laser struck areas to form light colored

~ markings in the laser struck areas on a dark background.

15 ' The copper chromite spinel has a particle size distribution of about 0.35
" to about 5.5 um. Examples of copper chromites having a spinel structure are

he Pigment Black CDT 1145 supplied by FERRO and the Black #1 supplied

by the Shepherd Color Company. The copper chromite spinel may be used

alone or in combination with carbon black to give the desired background

20 color and is present in the composition in an effective amount. When carbon
black is included in the composition, the copper chromite spiﬁel is preferably
between about 0.05% and abbut 5% by weight of the total composition. A

more preferred range is about 0.1% to about 1% by weight of the total
composition and a most preferred range is about 0.2% to about 1% by weight

25 of the total composition.

A preferred embodiment for white laser markings on a black

background, is to include only the copper chromite spinel for the background



of about 0.5% by weight of the total conposition. Preferably, the anount is
bet ween about 0.5% and about 5% by wei ght of the total' conposition. A5
nmore pr S¥@PE3EY ange. is about 0.7%to about V MO by wWeEHHIMES36 he t ot al
conposition. The carbon black nust be nmade substantially of carbon. It is
possi ble to use any of various known types of carbon black. Carbon bl ack
Is generally produced by a furnace process, a contact process or an inpact
process. 10cdhufingl &¢hdémedrbompldek is nbeihchidedhia thesomposition] tHen@ppae
primarily creosqte oil, -heavy oil, ethyl ene bottons, natural gas

acetyl ene gegomitespinelsherld beﬁ?%%@ﬁ@&lﬂﬁ*&mwrﬁowmﬁum%?ﬂ@l and pitch
oi | . Dependj £ . i onand ra ial, this
is called vgﬂrqzlg‘f)o(&{s%l%?ﬁtb H;(ﬁ%xggggfgtgﬁbﬁq§%{p‘gﬁxggﬂ lf[rﬁtgxr—a?lﬂf tﬁk%%l‘(‘%mgggét yl ene

bl ack, Ger nbetwieen raboat 05%khad lkaboahafinby weightof thel total duinmpdsitid®er an

napht hal ene bl ack, . gas bl ack and -qjl. bl ack. Twp .or nore carbon blacks may
be used. Th%‘oé‘?nﬂiﬁflegﬁa e\ el am&“&%h’stﬁo%}?%‘tn]df % oight ok edel of about
0. 05% by V\B&&-ﬂﬁoéﬁfioﬁ.he- total conpositio. . as higher |loadings may interfere
with the light"laser marked areas. A preferred range of carbon black is

about 0.001%to about 0.05% by 20 we‘i%&ht based on the total conposition. A
nore preferred rErfyearben hlsskmusy hganade subsiantially of gaopy Ihvis pessilased on

e o, PRIRRY GBI KB PRI RE ClUOR LIRS, YAy i OTont ©

and dyes that ~are solu pol ycarbonat e resin. s of pignents
and dyes whpsiducedrbyoea fisracel processs er comtakti prpcess polapc enpagtapmcessiposi ti ons

are: pignmeni 25 yellow 180, sol vent yell ow, 145, solvent_yellow 163, sol vent
Vel | owiti14 Bramples (i ey writseot e rarg matcrig audOBTBE, v ol 0d. o7 |
sol vent gregfavd Ji, gémgiene%seéh.z,, rﬁﬁir!la&gs,\/'&E@ien%G_?aéOh\éﬁH{haYér{&l et 13 and
pear| luster pi‘gnent. WO 01/ 23189 PCT/ US00/ 26536 he marki ng agent is
present in amirameper pétrelefifri, cagbun wioxide vnde pittie adlesi Pepengingrem: the t he
laser mar keg\e?l{oei‘:fa'of T&'gd%t?oé}{ %ﬁdt e satQP:{‘n%t n?Jter?a'l,g Wi called variously
furnace black, lamp black, thermal black, acetylene black, German furnace
15 black, channel black, _rbller black, German naphthaléne black, gas black and
oil black. Two or more carbon blacks may be used. The amount of carbon -
black should not exceed the amount of about 0.05% by weight of the total
compositio 1 as higher loadings may interfere with the light laser marked
areas. A preferred range of carbon black is about 0.001% to about 0.05% by
20 weight based on the total composition. A more preferred range is about

0.025% to about 0.035% by weight based on the total composition.

The marking agent can be any of the various pigments and dyes that
are soluble in the polycarbonate resin. Examples of pigments and dyes which
can be used for laser inarking in polycarbonate compésiﬁons are: pigment

25 yellow 180, solvent: yellow 145, solvent yellow 163, solvent yellow 114 and
solvent red 135, solvent violet 122; solvent blue 97, solvent green 3, pigment

green 7, solvent violet 36, solvent violet 13 and pearl luster pigment.



or dye, the brighter the color in the laser marked area will be. Dyes and
pi gments are added.in ‘amounts from:0%to about |% by wei ght based on the 5
total conpWoi0IR2¥8? A nore preferred range is about 0.001%CTUNRER6 1. 0% by
wei ght of the total conposition. A nost preferred range is about 0.1%to
about 0.3% by weight of the total conposition. Polycarbonates suitable for
use in '"the present invention are any of those known in the art.

Especi al I'y preferr¥He prdrkitey bgeratie preseat i anairae@it fuffidinP ) pEAIRO MR €S.
The aromatic pol ycarbonates nmay be homppol yners, copol yners and mi xtures
t her eof , whi cHepizgdePigmentte theshserynarkgdiared. The graeter the sraeuntofgigment or m at

25C. of from aho . | 44, referably fr abqut 0.45 to
about 1.0 dl/ é’p #}ﬁégréésg)g{}%gﬁgéﬁé%ogsﬂn%@/ lgsee9 'ﬁ?éﬁghﬁ%_aowﬁﬂh%ryy f*%and
general ly, w lligihane age ¥éd@hin A16time ¢rom0eCt a’:Hou15%V\%’ ghigHibabéPam arout

+ 10, 000 to about 200,000, preferably from about 20,000 .to about 1001000 as

neasur ed by gévtabeompasition éhmorapiriemet yangers abowy Q)ﬂ%]t% &0 pboyichP%dat es

are derived fr qgﬁp i h . _WhixC L. Q 0 ucl ear
aromatic corrp(g‘g nds %Wo%{ea%ﬁﬁn%%é\%mﬁydfq o%&# g&%&?gw%éggﬁ%gﬁ?‘gtng%ﬂggooups,
each of whi chabsuifd.3%dyeweight efcthe Yotabcaangdsiticri.bon at om of an aromatic

nucl eus. Typical dihydric phenols are: 2,2-bis(4- hydroxyphenyl) propane;

hyd ' X i nol.;: ? 2-bis{4-hvd A ¢ I t X
D7 4t Lt hydr oxyd pREWGTIbRREIRS R BiE 05 oo HiENgTY TR, are any of

bi s(4- hydr oxy phesa\Wnowee fteih@;ard ésﬁekfaﬁ%ﬁyfdﬁ@aéﬁamyﬁam&s%émé hfBehdld -
1, 1- r oxv

cycl ohexane; fluorine bisphenol, "1, 1-bi's(4-hy phenyl ) et hane; 1,1-bis(4
25 hydr oX§ phepplycashonetesxankhe jaremgtic ( polycarbenatey | mavhper bermoipelyphérsycl o-

hexane; 1, 1-bi - 0 r.oxpyphenyl ) | pdodecane: 1. 1-bi s(4-hydro-
xyphenyl )decaﬁél,géﬁ%}{%iag‘?ﬁ!ﬁ? r‘é%&%‘%‘%ﬁ% Yg’%?‘aﬁg?e p‘i,rb'"-‘t&ﬂ(fﬂfd P%%?%th?nyl ;
bi s(4- hydr oxy pletstitlinegl i rchidroforft 2t 25hQ.doH Xitmh eboh) -033 Jo Sabouit "ES tty gy cl o-
hexane; 4, 4'thi odi phenol; 3, 3- bi§£4- hydroxvi)hen_}(ll\) pentane; 2,2- 6

01/ 23189 PCTNSweferablyfrom about 045 to about 1.0 dl/g. These polycarbonates may be

branched or unbranched and generally, will have a weight average molecular
15 weight of from about 10,000 to about 200,000, preferably from about 20,000 to
about 100,000 as measured by gel permeation chromatography.

These aromatic polycarbonates are derived from dihydric phenols,
which are mononuclea~ or polynuclear aromatic compounds containing two
hydroxy radicals as functional groups, each of which is attached directly to a

20 carbon atom of an aromatic nucleus. Typical dihydric phenols are: 2,2-bis(4-
hydrbxyphenjl)propéne; hydrociuinone; resorcinol; 2,2-bis(4-hydroxyphenyl)
pentane; 2,4’-(dihyaroxydiphenyl)methaxie; bis(2-hydroxyphenyl)methane;
bis(4-hydroxyphenyl)methane; 1,1-bis(4-hydroxyphényl)-3,3,5-trimethyl-
cyclohexane; fluorine bisphenol, 1,1-bis(4-hydr6xypheny1)ethane; 1,1-bis(4-

25 hydroxyphenyl)cyclohexane;  1,1-bis(3,5-dimethyl-4-hydroxyphenyl)cyclo-
hexane; 1,1-bis(4-dhygroxpyphenyl)cyclododecane; 1,1-bis(4-hydro-
xyphenyl)decane; 1,4-bis(4-hydroxyphenyl)butane; p,p’-dihydroxydiphenyl;
bis(4-hydroxyphenyl)ether;  1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclo-

hexane; 4,4’thiodiphenol; 3,3-bis(4-hydroxyphenyl)pentane; 2,2-
6



di hydr oxydi phenyl ; 2, 6-di hydr pxynapht hal ene; bi s(4-hydroxydi phenyl) -

sul fone; bis(3,5-diethyl-4-hydroxyphenyl)sul fone; 2,2-bis(3,5-di brono-4-
hydr oxy p¥eR¥E3318% opane;: ~ 2, 2- bi s(3, 5- di met hyl - 4- hy, . i rox¥P ﬁvpfﬁﬁopane;
2, 4' - di hydroxydi phenyl . sul fone; 5'-chloro-2,4'-dihydroxydi phenyl sulfone;
4,4 5 di hydroxydi phenyl ether; 4,4'-dihydroxy-3,3'-dichlorodi phenyl ether;

2,2- bis(4-hyd - 3- ret hyl I 4. 4-Dbi -.h [ | ) h X
2 . R Re Y Aot SR DA SephEt)) et ane
(3, 3" -di schlofgre, 4, #%}ﬁS-ﬁY&hWHW&bH&{ﬂﬁﬂﬁonQ hex2. gistyyslaitzombenol s t hat

are al so suitable use in the preparation of the above pol ycarbonates
are di scl os&gdioxypghényljfropanes a:2-bi|s(§.5-£1,nml&35yd1@;:921&1%)@;0@@32,4’154 and

4,131,575. 1t is also possihle taq, | oy, tyo .or nore different, di hydri
phenol o. _ TheikBoHIPLER cuGer & BRoy ARy hiEny] cBEaR: 481 hat ant
i nvention ing beihel; bal-diseroths3biRhrkediphemfle sthard 2ihe

di aryl cgr boﬁwal#%%sxﬁ'ﬁghggﬂbg%% hal i des’ ?rgélﬁde car bolgylgﬁt)rom de,2; car bonyl

15 chl ori de bisghilydionyti-methyiphenyi)propasec al 44tbis(dygrexsphenyDospiang are

di phenyl car. ,&, . di I | ) . g
di (chl or ophgrf’s&)%PbFﬁ%@%’&gpﬁgﬁ‘a)ﬁ‘%‘%g@%ﬁ? Q%’r%g’g‘ﬂ%? gnd (33dischloro-
di (trichl or qphamydreryglengl)metiand. Othér dibydrio phphslsyhjteae hisoatitable

di (al kyl phen-rl)carbonates such as di(tolyl)carbonate; di napht
car bonat e; doy hse Bnthe prepgiatien of Shapkeve BAIYCHEPARES Prep‘ﬂ’é%??e o @yaé bonat e.
The bi ghal of ; . j | $ 4 i '

e e s A e SRR e

hydr oqui nonengsldy bive phawet differentelihyddiophenolsat es of gl ycols, such as the
bi schl or of ormat es of et hyl ene glycol, neopentyl glycol and pol yet hyl ene

gl ycol . 25 Aromatlc | vcar ban C ufac (o] ocesses,
such as, reacti nghﬁ %FO%W(T cprﬁﬁénof %H?%§g&§§rg%ng é:%ger g%:fuérﬂséomgds?ﬁch as
phosgene, -a ihddritionr THEIBdOT the Gartompht Ralkieserthe nbishalofatarates vanidh thet hods set
forth in the above-cited literature and U. S Patgnt Ng;.,é,OlB,?S and
4,123, 436  cHamyjcarbonasess t Bhe F‘t‘f&?ﬁ‘ﬂrﬁ%‘fiﬁﬁ ude capbonylhroguidey GaROQRYS  pat ent
No. 3’_ %33, OQ%yorRfe, and mixtures thereof. Typical of the diarvicarbonates are diphenyl )
carbonate; di(halophenyl)carbones, such as di(chlorophenyl)carbonate,
di(bromophenyl)carbonate, di(trichlorophenyl)carbonate, and di(tribromo-
phenyl)carbonate; '_di(alkylphen'rl)carbonate_s such as di(tolyl)carbonate;
dinaphthyl carbonate; di(haloniphthyl)carbonates; and naphthyl phenyl
20 carbonate. The bishaloformates suitable for use in this invention include the
bishaloformates of dihydric phenols such as the bischloroformates of
hydroquinone and bisphenol-A; the bishaloformates of glycols, such as the
bischloroformates of ethylene glycol, neopentyl glycol and polyethylene
glycol. ' ' |

25 Aromatic polycarbonates can be manufactured by known processes,
such as, reacting a dihydric phenol with a carbonate precursor, such as
phosgene, a haloformate or a carbonate ester in accordance with methods set
forth in the above-cited literature and U.S. Patent Nos. 4,018,750 and 4,123,436

or by transesterfication processes, as disclosed in U.S. Patent No. 3,153,008, as
7



7 WD 01/ 23189 PCT/ US00/ 26536 well. -as ot her processes known to those
skilled in the art. Al1 of the above- .nentioned patents are incorporated
herein by WePHRMBte. The pol ycarbonates produced are typiHGI¥26S3hssessi ng
recurring structural units of the formula: 0 | +tAO0CO4- n wherein Ais
a divalent aromatic radical remaining after renoval of the hydroxyl groups
fromthe di hydric phenol enployed in the polyner roduci ng reaction and n

pr
i s greater tharelllas gthef predessesfkrommatmthose Gkilledapabe arodll ¢of decahore-
pol ycar bonate resins. ar f the formula, 10 RL.OOIIOm R2 15 wherein R1
and R2 are inH&ﬁ‘z’ﬁaﬁﬂPFEFnﬁi/?ﬁedﬁ%‘?’f?o’fn#%%‘?r)eug?ﬁerrSF‘CEphenyI and mis at
| east 30 or preferably between 40 and 300. The term (lower) al kyl includes
hydrocarbon groupsThé polgearbotiate$ prodisesd aie mepifidd Casapossebsing prkymaigonat es
utilized in the present 1nvention also include the polyneric derivatives
of a di hydri c spHefwsal unitspfthe bwwpla:c acid, 20 and a carbonic acid, such as
disclosed in U S. Patent No. 3,169,121, incorporated herein by reference.
Branched pol ycar bonates, "such as are described in U S. Patent No.
4,001, 184, can be utilized in the practice If this invention, as can bl ends
of .

+A—oéc+0—); -

5 wherein A is a divalent aromatic radical remaining after removal of the
~ hydroxyl groups from the dihydric phenol employed in the polymer

producing reaction and n is g'réater than 1, preferably from about 10 to about

 400.
Preferred polycarbonate resins are of the formula:
10
Ve
| n
Ry
15 wherein R and R: are independently hydrogen, (lower) alkyl or phenyl and

m is at least 30 or preferably between 40 and 300. The term (lower) alkyl

includes hydrocarbon groups of from 1 to 6 carbcn atomns.

The aromatic polycarbonates utilized in the present invention also
include the polymeric derivatives of a dihydric phenol, a dicarboxylic acid,
20 and a carbonic acid, such as disclosed in US. Patent No. 3,169,121,

incorporated herein by reference.

Branched polycarbonates, such as are described in U.S. Patent No.

4,001,184, can be utilized in the practice of this invention, as can blends of
8



8 WD 01/ 23189 PCT/ USOQO 26536 |inear polycarbonate and a branched

pol ycar bonate. Moreover, blends of any of the above rmaterials may be
enpl oyedWOd1R2#8 practice of this invention to provi de PCRAISeN26H3Gt | C

pol ycar bonat e. The branched pol ycarbonates may be prepared by adding a
branching 5 agent during polynerization. These branching agents are well
known and may conprise pol yfunctional organi c conpounds containing at

| east t hr ee lirkanpélycarbbnate anfia iranthedepolpearbyrditaexyloredat Hskayds, ofciyboxyl i ¢
anhydri de, hal of or rg/l and m xt ;H?ﬁs trergof. Speci fic _exanpl es incl ude
trimellitic oidhgaboys magarials may Aacmpioged i thepractice of this dpyestiogdto
tris-p-hydr ; .54t 1 n-bi s-phenol, tris-phenol TC
(1,3,5-tris( éﬁ?%iﬂf’gﬁﬁwﬁaﬁéﬁ%pw ) benzene), tris-phenol PA

(4(4(1, 1- bi s(p-hvdroxyphenyl)ethyl)al pha, al pha-dinethyl benzyl)phenol),
4-chl or of or nyl pMhiébranched ipeijrcathonates imaysbe prepare by dddimgzobtanobing '

tetracarboxylic_ aci.d. The branchi agent may be added at. a | evel. of abbut
0 05- 2. we R BEDEAED BRI g B AR ATE FEent? SEE Adeut SPeii ng
branched pol cORpREe fanéles@l ioBfthit BordpOundPbRAININANAS leadt @RFRe895;
4,001, 184; and 4, Zgg,sojjﬁv\hi ch are incor grat ed by ref%kragnce. Al'l types

of pol ycar bdnaetionahgrowes gaatamay conhydipal.-ceprhex e carpoxylic pnhydmide,scope of
‘the present Ha?é’fg%glo%hde ﬁ[xr'rggs.l?ésr ﬁt‘é{%&.ﬁé@?&éiﬁc QQ%:%‘@F&E QRﬁﬁﬁg%%ﬁitﬁ'%ﬂl‘enOl A

pol ycar bonat'es. pre arona ‘carbonaté s a horfopol ymer
derived frorgithelitidhaliydrided rieimpaliitin yichioriden rteis{pohgdxon gphef)! @ttthnphosgene or

~from 2, 2-bi s(4- hydroxyphenyl) propane (hisphenol-A). an | phenyl carbonat e,
“both dBmmerieatiny-Pis-phenth ap emﬁ‘in‘%‘lE‘)&t he f¥ade ?'é%%?ﬂ'gﬁg{%mwfﬁébi st ered

present | nven R g ] e DA R o PR e
fl ame ret ar cdphadinethyli bénzyh)phenall rd-adhderoformyd (phdhalist anhysirigs; trimesics '
nucl eant s, aartl.}d %. a%gphae?\gne et?abcsar ro?c?fics acid' e’i‘ﬁer %palr}éhing agent may be
added at a level of about 0.05-2.0 weight percent. Branching agents and
15 procedures for making branched polycarbonates are described in U.S. Patent

Nos. 3,635,895; 4,001,184; and 4,204,047, which are incorporated by reference.

All types of polycarbonate end groups are contemplated as being

within the scope of the present invention.

Preferred aromatic polycarbonates are bisphenol A polycarbonates.

20 The most préferred afomatic carbonate is a homopolymer derived from 2,2-
bis(4-hydroxyphenyl)propane (bisphenol-A) and phosgene or from 2,2-bis(4-
hydroxyphenyl)propane (bisphenol-A) and diphenyl carbonate, both
commercially available under the trade designation LEXAN Registered TM

from General Electric Company.

25 Additionally, the composition of the present invention may include
other ingredients, such as glass fibers, flame retardants, stabilizers, lubricants,

colorants, plasticizers, nucleants, antioxidants and UV absorbers. Preferably,



9 WD 01/23189 ' PCT/ US00/ 26536 these ingredients are added in | ow anmounts,
iviically less than about 5 percent by weight of the total conposition.
Best resulWOO0K?Ha8%Hbt ai ned when the ingredients are precof§FIHaes36

pell etized and then nol ded. Preconpoundi ng can be carried out in 5
conventional equipnment, such as a manual m xer or a Papennei er TGHK40 m xer
and the dry blend fed into an extruder, such as a Werner & Pfleiderer

extruder or a th@eSingrédiehtdi aresaddad exlowdamouney tilpiaallpiledshthall ghshican be
preconmpounded and then, extruded with the_ remainder of the fornulation,
and cut or chdspeeRt Priveighl ofithe tatelompasitiorsuch as conventional granul es,

10 pellets, etc. by standard techni ques. Markings are carried out on the -

resin conpositions gy RaNRS 08 dbéfﬁéd M}Hehameaﬁl%ﬁ%{ie\:}i%r%rg?gﬁ&ﬂﬁiéﬁi&@y. be

used, including a carbon dioxide [aser and an e settings
for the | aser phtlpezatl and then ymolded. | aBecompedndingheamabekicagsed tdwe $peed

with which the markin wi ]l be applied and §he 15 conposition

exanmpl es of | a‘EgBVe%ta i ﬁ@glpé?@tsﬁ%#i h A H ¥s2 Eﬁ%""ﬁ?’&gﬁ%ﬁ@ent i on
al so enconpassgkefhhd the arp bldniacre@ RO bttPRider, fuchPdsef WerRer 8'Pd&eP! the
present invention is electrical switches. The present invention iIs

expl ai ned i n rextruddetostid Leistritactviin| scoaw reytrudenmbloetionshof the blendutah be

recogni zed that the scope of ;the present i.nvention. 20 is.not restricted to
hese Exanpl o TeiSHROFELE Rad oy BeERaa Bl B rEainder o Ternitas 1 and
2 were prepar egd diit oblchoppédirdo RRdIilingf dempiudsSsiich dsRontetfionab pRGidl@y,

wei ght of about 23, 300 ﬁﬁ%s shown i.ﬁ%rl'abl e 1, 1% by wei ght of

net hyl netifacr yrellets. eig: Ristandarsk techmiguess copol yner, 0. 5% by wei ght  of
pentaerythritol stearate, 0.1% by weight of 1168 (a stabilizer from G ba

Geigy), 0.05% by WiraMingf ark/@AQK odiOd thefesinlbmpositions by means of laser
irradiation. Various lasers may be used, including a carbon dioxide laser and
an Nd:YAG laser. The settings for the laser depend on the type of laser used,
the markings, the speed with which the markings will be applied and the

15 composition. Some examples of laser settings are shown in the Examples.

The present invention also encompasses articles of the compositions. A

-preferred article of the present invention is electrical switches.

~ The present invention is explained in more detail in the following
Examples, but it should be recognized that the scope of the present invention
20 is not restricted to these Examples. -

Examples

Reference Examples A, B and C and Examples 1 and 2 were prepared

by blending a polycarbonafe resin (PC-125, molecular weight of about 23,300)

as shown in Table 1, 1% by weight of methylmethacrylate butadiene styrene

25 copolymer, 0.5% by weight of pentaerythritol stearate, 0.1% by weight of 1168
(a stabilizer from Ciba Geigy), 0.05% by weight of Irganox 1076 (an

10



WO 01/ 23189 PCT/ US00/ 26536 anti oxidant from ClBA) and the color additives
shown in Table 1 in a nmanual m xer and extrudi ng the 5 a Werner &
Pfl ei der¥P OB der at a tenperature of 270C . The ex?&ﬁg @@%s cool ed
through a water bath prior to pelletizing. Test parts were injection

nol ded on a Demag injection 5 nolding machine with a set tenperature of
290C. The resin was dried for two hours at 120Cin a forced air

circul ati nga@ﬁ@ﬁdmﬁfmthHBMjaeét%ﬁplﬁbmﬁ#yes shoyeminshakle d Iagnampaled into a
| f 10 ' hate th
e o wi ¢ FiPHAE FebBlind e Kanlples i°8 'Well? #5Htid0e: HRAGMAI R B IC

| aser marki pgnyé@rhture GE2RIES! The extrodate was ddtbfeﬂetlhedﬂigh d Wasérzath phiok| ed in 10
X 10 mm boxes and lines of different thicknesses. Table 1 shovvs t he
di fferencestad rpelln@zmgacweﬁaykm overe nircsipnomoliiek eneat Demagpiniestioned f or

10641 530 nniekineadiin® Wity S8 Alhglefife of ateCESRle {RALIE el YT,

nent | oned- B26 hot Gt 120°%@ tn @ fereedl aiteitulating obbmpkmbmmcaundndlamgef erence
and viewed froma distance of 1 neter to determne if there was

di scol or at i &ach saoaple Vﬁsafékldﬂéék@r%ﬂﬁﬁu%@ﬁ HKremp digmetene ANrY Malasen ar ea.

The results ar.e u 1 189
PCT1US00126535 Sﬁéﬁé@fdga#ﬁ gds yca %eﬂgeﬁgn%oﬁwﬁglsgrmgalgkgﬁgund at
Contrast i npaftéfridyusegitgést tiheltlistr marlGag twerg "GEwPllasmsam@sUaahffem ked (%

by wei ght) Area Ref. A. 98.00% 0. 15% Carb dly Poor Black' 3000
di st nguFZAniigddin BWBSQHR‘ 06952@58 g‘alf'% ﬁgflﬁs yel | ow 63

Table 1 shows the differences in the black background color of different
samples used for laser mé\rking of color or white on black. The laser used was
an Nd:YAG 1064/532 nm Carl Baasel laser. The laser settings with best
results are mentioned. Each sample was placed next to a black background

15 reference and viewed from a distance of 1 meter to determine if there was
discoloration in the black background color or in the laser marked area. The

results are visual conclusions from three people.

11



Ref. B 98.10% 0. 05% Carbon 11 A Yellow sh in Good Black' 10,000 Hz
conparison to black wi'thout 0.20% Sol vent dye yellow 63 1 97.92% 0. 03%
Carbon 11 WO&2HBY Good Bl ack' 10,000 Hz di stingui shabl PGVEIMREAEK 0.20%
Sol vent wi thout dye vyellow 63 0.20% Copper Chronmite2 Ref. C 97.75%0.10%
Carbon 12 A Bl ack Poor Black' 8000 Hz (grey) 0.50%Iriodin LS8303 2
97.35% 1. 0% Copper 12 A Black Good Chromite2 8000 Hz (Wite) 3 97.92%
0.03% Carbon 11 A Hardly Good Bl ack' TABDB® Hz di sti ngui shabl e from bl ack
0. 2% Macrol ex without dye Blue 3R+ 0.2% Copper Chromte SpineP 'Pignment

Bl ack 7 (Pri pex—=95—sambeatssh -
) Examples | Polycarborate - | Color Laser Background at | Contrast in
(% by weight) Additive Setting 1 m Distance Laser Marked
(% by weight) Area
Ref. A 98.00% 0.15% Carbon |10 A Hardly Poor
. Black! 3000 Hz distinguishable |
~ | from black
0.20% Solvent without dye
yellow 63 -
Ref. B 98.10% 1 0.05% Carbon |11 A . Yellowish in Good
: Black? | 10,000 Hz | comparison to
black without
0.20% Solvent dye
yellow 63
1 97.92% 0.03% Carbon |11 A Hardly Good
Black! 10,000 Hz | distinguishable
_ : from black
0.20% Solvent without dye
yellow 63
0.20% Copper
“| Chromite2 .
Ref. C 97.75% 0.10% Carbon |12 A Black Poor
Black? 8000 Hz
' (grey)
0.50% Iriodin
1LS830°
2 97.35% 1.0% Copper | 12A Black Good
Chromite? 8000 Hz :
: (White)
3 97.92% 0.03% Carbon |11 A Hardly Good
Black? 10,000 Hz | dJistinguishable
from black
0.2% Macrolex without dye
Blue 3R4
0.2% Copper
Chromite
Spinel?

1Pigment Black 7 (Printex 95 from Degussa)
“Pigment Black CDT 1145 supplied by FERRO
3riodin is a pear] luster pigmgnt supplied by Merck.
iMacrolex Blue 3R supplied by Bayer

12



2Pi gnent Bl ack CDT 1145 supplied by FERRO 3iriodin is a pearl luster

pi gnent sup i ed by Merck. 4Macrol ex Blue 3R supplied er. 12 WO

01/ 23189 @?’F‘U 80 26536 As can be seen from Table 1, ﬁ§¥’ég%%’6Exanpl es A
and C have a high | oading of Carbon Black (over 0.05% by wei ght) which
produces a good bl ack background, but distorts the yellow and pear| |uster

pignents in the |aser marked areas. Reference Exanple B has a | ower anopunt
of Carbon Bl ack AS(cﬁn%%éryfmm”g&HIél, Refersncg Exarnples Anand Gthavend hight for the

N 1l q t Lo show through the black
ackor ound eading of e HeckGAR0. % By HSERA L Hgh PREIcEaR BHY BRREnt i o
contain a C%g@%rgﬁﬂé OH?nI ﬁm&ﬁ%ﬁ' II%W R4 opie%ﬂ“ﬁ&éé? 13"‘:9%8%%@ lQ%&Ck at

| ess than O ot al ositio These Exanpl es have a
bl ack backgmmatked atéhscoReﬂermel Eyam}bleanhasasﬂmbet amennt b6 GaebdroBlark bl ue

I aser nmarKi ai nst .the ack .hackgroyn th n oI oration. Exanple
2, illudt ra?(?ﬁﬁ?t A M“%ﬁ\%‘ﬁfl Ssn?%é’Bﬁtcgf‘ﬁgﬂ foﬁgb‘bé'fe OWRIEMENE having a

spi nel St 1 UglpERow HROHIow Sigtent taNHBWERrohgH tHehﬂadlEﬁfaKk?ﬂ;unag:SMr This
Exanpl e has a bl ack bdckground color and a good contrast 15 between the

white | aser markings against the bl ack b\%’g{ und with no  discol oration.
Ref er ence Exanpl Examplssdrands3 dHypiteating thy 8r"é¥fd}t’€& RPMBIGERRRET a

pol year bonalg, Jrﬁﬁé %ﬁchféﬁéuﬁnF&&&Hkésn Littn BhcieRO iss 2Rar G5 %25 shown i n

Tabl e 2, 1% acry te but adi ene styrene coptglyrrer 20
0. 5% by wei gvetxgmf oﬁothet tatal ;cbmposmbnstﬁaasatﬁecmleﬁ%m a/\blaghtbadtgrmﬁé (a -

ant T oxiant <PlEAPS PR PO rdrerR oY i Y bl oot ARRR R BbenbiRe. on -

Wer ner & Pflbﬁcﬂga@ggrogﬁaw&eﬁoa{scao{-mer ature of 270C The extrudate was
cool ed through a water bath prior to pelletizing. Test parts were

I njection nolded_on a ﬂ
Example 2, illustrating the claimed invention, contains a copper

chromite having a spmel structure without a dye or plgment for the marking
agent. This Example has a black background color and a good contrast
15 between the white laser markings against the black background with no

discoloration.

Reference Examples D-O and Examples 3-6 were prepared by blending

a polycarbonate resin (PC-125, molecular weight of z:\bout 23,300) as shown in

Table 2, 1% by weight of methylmethacrylate butadiene styrene copolymer,

20 0.5% by weight of pentaerythritol stearate, 0.1% by weight of 1168 (a stabilizer
from Ciba Geigy), 0.05% by weight of Irganox 1076 (an antioxidant from

CIBA) in a manual mixer and extruding the samples on a Werner & Pfleiderer
extruder at a temperéture of 270°C . The extrudate was cooled through a

water bath prior to pelletizing. Test parts were injection molded on a Demag

25 injection molding machine with a set temperature of 290°C. The resin was
dried for two hours at 120°C in a forced air circulating oven prior to injection
molding. Each sample was molded into a plaque of 10 cm diameter. The

laser used was an Nd:YAG 1064/532 nm Carl Baasel laser. The patterns used

13



25 injection nolding machine with a set tenperature of 290C. The resin was
dried for two hours at- 120C in a forced air circulating oy

i njection wﬁﬂ‘@?%[ Each sanple was nol ded into a pl aque %?T"i@'))@%'?ﬁl anet er.
The |aser used was an Nd: YAG 1064/532 nrn Carl Baasel |aser. The patterns
used 13 WD 01/23189 PCTI USO0/ 26536 to test the | aser marking were "GE

Pl astics"” logos in different sizes, filled in 10 x 10 mm boxes and |i nes
of different tdteskthesleser mamking were l{GREsPlasticst é@gqstia;diﬁheenltsms,i fillegain

perfornmed on bet 20/ Vi S S otoneter and is the ratio of
L- whi t e/ L- bl ai@@l\‘/qﬁl gﬁoxe%aﬁfg“ﬁ%ss%g#fff’%f‘gh %@\egﬁe{g preferred. The |aser
qual ity indicates the clarity of the lettering and lines in the |aser

mar ki ng. Each sanplsble@sshomacté results. t The L-fatisckad petfgrimeth dnr£hviicbage and
viewed froma distance of 1 nmeter by three people to determine if there

was di scol or a0 visualispegrephotometes apdna the ratio obk-whitq/ﬁebladseﬁlmked

ki ng ol or PReAf FeaBgh A6 GBIk STRLRS Bfh et M HORE o o

Col or Addi ti vietleringtdrel linssein &ﬁslmerhaaﬂﬁn@a&gh emple Wi IpJacedoriexkt weiaght )

Mar ki ng % ar ki ng Marklng ht,) S |ty Ior Ref. D
98.35% N/ A N klmb@aekﬁaueggeérﬁmﬁﬁé% ‘R@Weg /Saé‘c% ﬁém{ ®foo Poor
VWite/ Gay dﬂ;ﬁ; ) CHAPE Good

Wi te Bl ack ogtzt’ geg I nel d t%%\%%a/()&&o%}tgggge@e ;B%Qc %gggévc\kﬁ}e Bl ack

_ or in the laser marked area. The desired background coIor 1s black and the

10 desired laser marking color is white.



Chromte Sinell Ref. F 98.15% 0. 2% Copper, N A Not Not Not Bl ack
Manganese, |ron nol ded nol ded nol ded Chromite S inel2 Ref. G 97.85% 0. 5%
Copper, wod1Iu8 Poor Silver/ Black Manganese, |ron s| 8GT/ABSe2654r onit e
Spinel 2 Ref. H 97.35% 1. 0% Copper, 0.2 Too Poor Silver/ Black Manganese,
Iron slow Gay Chromte S inel2 Ref. | 98.15% 0. 2% Copper, 4.6 Too Poor
Wiite Black 1Iron, Cobalt slow Chromte S inel3 Ref. J 97.85% 0. 5% Copper,
6.7 200 Good White Black Iron, Cobatipi@rromte S inel3 Ref. K 97.35% 1. 0%
Copper, 7.9 350 Goad Silver/ Black lron, Cobalt Wiite Chronite SpineP Ref.

L 98. 15% QEsmplspBer, 5Colonsdslitigor | Inpitice| @sery | Ibassn, Néaganese| Bckgnaind |Ref .
M 97. 85% 0. 5% CoppePY 7(%bwueehdar k| ngs WiMeking|| Abwking 1| MarkingangieFrdose tin  °
fine Spingld prinm @ghye truncatef and ngss) ¢ (Qualjty y | Color
Ref. D 98.35% | N/A N/A 400 Good Black White
Ref. E 98.15% | 0.2% Copper 47 Too Poor . White/ Gray
Chromite Spinel! slow : Gray
3 97.85% | 0.5% Copper 55 150 Good White Black
Chromite Spinel? | :
4 97.35% | 1.0% Copper 73 450 Good White Black
Chromite Spinel! | = : '
Ref. F 98.15% | 0.2% Copper, N/7A Not Not Not Black
Manganese, Iron molded | molded | molded '
Chromite Spinel? .
Ref. G 97.85% | 0.5% Copper, 0.2 Too Poor Silver/ Black
Manganese, Iron slow Gray
Chromite Spinel?
Ref. H 97.35% | 1.0% Copper. 0.2 Too Poor Silver/ Black
Manganese, Iron | slow Gray
Chromite Spinel? _
Ref. ] 98.15% | 0.2% Copper, 4.6 Too Poor White Black
Iron, Cobalt , slow
Chromite Spinel®
Ref. ] 97.85% | 0.5% Copper, 6.7 200 Good White Black
Iron, Cobalt
Chromite Spinel? : '
Ref. K 97.35% | 1.0% Copper, 79 350 Good Silver/ Black
[ron, Cobalt White
Chromite Spinel®
Ref. L 98.15% | 0.2% Copper, 51 125 Poor White Gray
Iron, Manganese
Spinel* i .
Ref. M 97.85% | 0.5% Copper, 72 300 Markings | White Black
Iron, Manganese un fine
Spinel* print
' were
truncated
and not
clearly
defined.
Ref. N 97.35% | 1.0% Copper, 7.6 250 - ' Good White Black
Iron, Manganese
Spinel*
Ref. O 98.15% | 0.2% Copper 49 Too  ’oor White Gray
Chromite Spinel® slow
5 97.85% | 0.5% Copper 75 300 | Good White Black
Chromite Spinel5 A
6 97.35% | 1.0% Copper 2.1 375 Good White Black
Chromite Spinel®

15



defined. Ref. N 97.35% 1. 0% Copper, 7.6 250 Good Wiite Black Iron,
Manganese S inel 4 Ref.- 0 98.15% 0..:2% Copper 4.9 Too Poor Wite G ay

Chrom te Swioreeksssl ow 5 97. 85% 0. 5% Copper 7.5 300 Good \WanresoBhkessk
Chromite Sinels 6 97.35% 1. 0% Copper 9.1 375 Good Wite Black Chromte S
inels 15 WO O /23189 PCT/ US00/ 26536 ' Pignment Bl ack CDT 1145 supplied by
FERRO 2Pi gnment PK3097 supplied by FERRO 3Pi gnent PK3095 supplied by FERRO
5 - Pi gnent PK3060 supplied-by FERRO 5Bl ack #1 supplied by Shepherd Col or
Conmpany As can be seen from Table 2, Reference Exanples E-N contain a
different type of background pignent fromthe clained invention. These
conposi tions do notPigmentBlack O®THHYEsagpliedby BERRON of properties of good
10 speed, good | aser marking quality or good contrast of white |aser

Copper - chr o to. SHNFRESG LR CaPRUFS BY FEBRG o bel ow 0. 59% by el ght .-
Exanples 3-6, illustrating the clained invention, have good |aser quality

‘Wi th good cont rast 3PigeenecPK3095eupphied b FERGOOUN and the white | aser
mar ki ngs. Exanples 5 and is 6 al so have superior |aser marking speed, which

is pref ery ed at hi qqu;\einKg&ld%Upgﬁeé g;/’«iJE?{ROIG WO 01/ 23189 PCT%USOO/ 26536

5Black #1 supplied by Shepherd Color Company

As can be seen from Table 2, Reference Examples E-N contain a

‘different type of background pigment from the claimed invention. These
compositions do not produce the desired combination of properties of good

10 speed, good laser marking quality or good contrast of white laser markings
on a black background. Reference Examples E and O contain a copper
chromite spinel pigment, but at levels below 0.5% by weight. Examples 3-6,
illustrating the claimed invention, have good laser quality with good contrast
between the black background and the white laser markings. Examples 5 and

15 € also have superior laser marking speed, which is preferred at higher

" p.cduction levels.
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WHAT IS CLAIMED IS: 1. A resin conposition having | aser marking properties
conprising a polycarbonate resin, an effective anount 'of a copper chromte
havi ng aWo@ilA¥BY str ucture and up to about 0.05% by weP§HUSH2633Ge total s
conposition of carbon bl ack, wherein said polycarbonate resin foans in

| aser struck areas to formlight colored markings in the |aser struck
areas on a dark background. 2. A resin conposition according to claim1l, .
further conwHAT IRICBAIMBEDHSENg agent. 10 3. A resin conposition having |aser
mar ki ng properties according to claim2 wherein said marking agent is a
dye or pignment p{e\esegdﬁ I n_an anount up,ta abgut 1% by .wei g)ht of. the
conposi tion. 4. r et n TEYRp FOMMRSHTay NAYE 2 JB3T PR pPEPRTHES s

according t Lk 2 Ef2bOnate iresiA Pk bRt tRE SMlodrR ot tahROt present
Is in an arrg?fﬁ{]ﬁéfd%m%\%gut 0.00I % to about 1.00-% by a\j\‘éé:i% hf cﬁ t he

conposi t i onhading /& spineh sbunipwe iandonp htevabapt| 8% mvkdight of dpetotaks
according to clai.mn 2 erei n, sai d. mar ki ng_agent, i s _a dye or pignent present
1 an dountorpaifio of FeSh B1aR; e e PO s o Tofe B BB L0 ¢ on.
6. A resin genadofreid @ Toha \light chlafeel maEkikgsig the GREr itheck ardds aiegdagi ng to
claim2 wherein said marking agent is a dye or pignent present in an

amount fronbagkgraursl-1 % to about 0.3% by weight of the composition. 7. A
resin composition having |aser marking properties according to claim 2,

wherein said dygis %@k@s@ﬁe&ngwﬁbmec&am?%mm ! fubher @brmpRsEBENt Yel | ow
180, sol vent yellow 145, solvent yellow 163, solvent yellow 25 I14 and

sol vent redmb8éingsagentent vi ol et 122, solvent blue 97, solvent green 3,
pi gnent green 7, solvent violet 36, "solvent violet 13 and pearl|l |uster

pigmenig 17 14 11 1ol o dsid 1 dorhposition Thdvihgl 1dsde thalkitg brépdrtidd S +-
according to claim 2 wherein said marking agent is a dye or pigment present

in an amount up to about 1% by weight of the composition.

4. A resin composition having laser marking properties
according to claim 2 wherein said marking agent is a dye or pigment present

15 in an amount from about 0.001% to about 1.0% by weight of the composition.

5. A resin composition having laser marking properties
according to claim 2 wherein said marking agent is a dye or pigment present

in an amount from about 0.001% to about 1.0% by weight of the composition.

6. A resin composition having laser marking properties
20 according to claim 2 wherein said marking agent is a dye or pigment present

in an amount from about 0.1% to about 0.3% by weight of the composition.

7. A resin composition having laser marking properties
according to claim 2, wherein said dye is selected from the group consisting
of: pigment yellow 180, solvent yellow 145, solvent vellow 163, solvent yellow

25 114 and solvent red 135, solvent violet 122, solvent blue 97, solvent green 3,

pigment green 7, solvent violet 36, solvent violet 13 and pearl luster pigment.
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WD 01/ 23189 ° PCT/ USO0/ 26536 S. A resin conposition having | aser marking
properties according to claim1 wherein said copper chromte spinet is
present i rWaAl23#pount of at | east about 0.5% by wei ght ofPGIIS0Y/2A5364
conposition. 9. A resin conposition having | aser marking properties 5
according to claim1 wherein said copper chromte spinet is present from
about 0.5%to 5% by weight of the total conposition. 10. A resin

conposi tion havi n@. | aser ,Aneaedin ngorppogitton i havingc dawedi nearkinge | propertiesher ei n
sai d copper chrom.te spjnet_is present from about 0.7%t{o about 1% by

wei ght of t heCEFding E‘E)r#%%‘i § iwshereingsai .CORP?’é§F‘I‘?Pné‘6‘?rﬁB§‘Fﬁ 1SoRresalS HyaPaser

mar ki ng prop ' | 0 ;f”q',;g t‘&?ﬁﬁ%&l%@ﬂn SigbRon bl ack is
present in tﬁ%&%ﬁ%ﬁ?@%ﬁé@d&i&%ﬁ?@fﬁm 0%11'[0 about 0.0%‘% by wei ght of the
total conposition and the copper chromate spinet is present in an anmount
from about 0.1% t & about &%reshy eprnpasition haingotlader c wmplsiogt ipraperti®s12. A
resin conpposition.haying.l aser, markin roperties. according to claiml
wher oi n Sai d FPHUNE P AR 4 Whetel =i S4RREY chiciRite SPINeL g itesshy it
“about 9. 035%dnoureiseto 3% bl Weeigiol ofithe fotaladnpdsitionnd the copper chronite
spinet is present in an anount from about 0.2%to about 1% by weight of
the total conposition. 20,13. (A resin conpesition having |aser marking
properties accorddng to @l é?ﬁﬁ’i‘lc‘%mB?%Fﬂ“sgﬁﬁmﬁoF?s@&r Hﬁg]é’ﬁ‘@ RESPFIHeE of the

fol I owi ng foéfc%lllcﬂﬁg b fdide 149RLiP SaidReoppel &htoimlté Ispirel lis préseht Ittdrh!

about 0.7% to about 1% by weight of the total composition.

10 11. A resin composition having laser marking properties
according to claim 1 wherein said carbon black is present in the amount of
about 0.001% to about 0.05% by weight of the total composition and the
copper chromite spinel is present in an amount from about 0.1% to about 5%

by weight of the total composition.

15 12 - A resin composition having laser marking properties
according to claim 1 wherein said carbon black is present in the amount of
about 0.025% to about 2.035% by weight of the total composition and the
copper chromite spinel is present in an amount from about 0.2% to about 1%

by weight of the total composition.

20 13. . A resin composition having laser marking properties
according to claim 1 wherein said polycarbonate resin is of the following

formula:

T OO
C -O—C—_Oﬁ—
| m
Ry
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/11 TT~11T WO 01/23189 PCT/ US00/ 26536 wherein R1L and R2 are independently
hydr ogen, (lower) alkyl or phenyl and mis at |east 30_or ferably

bet ween YO WAM3%00. The term (lower) al kyl includes h§§W§@ % groups of
froml to 6 carbon atons. 14. A resin conposition having | aser marking
properties 5 according to claim1l wherein said polycarbonate resinis a
bi sphenol A polycarbonate. 15. A resin conposition having |aser marking

properties accordi Ngwhereth R1nark RRQH€ imiepehderdBMRP&Idgen)\(16WeL) hilikyiCoNpr i ses
up to 5% by weight of the conposition of one or nbre additional
i ngr edi ent s osethepykand mois aileast30eroprsiarablyibetween 49 ang|308s Thegerm, flame
retardants, ,stabil.izers, 4 L cal Wrcing-y | Cl , hucl eants, °
ant i oxi dant 4]%6%%} ﬂbyg glgrdsgﬁgé_lfo%aﬁ?bﬁﬂﬁrgﬁ S|‘£:I e m%ltglg%g#ﬂrog‘rf# e resin
conposition of claim1. 17. A nmethod of marking a pol ycarbonate conposition
by exposing t helfol ycaboresire cwonpsiion daving | lassr maidtirgg | propertan an
Nd: YAG _15 | aser,, said,conposition conprjses a polycarbonate resip, an
effective afSeRTEINg to aipy rwk‘ﬁ?eg?ﬁsﬁ’épﬁg Fﬁ%oga of%m 5er Plifﬁréﬁa‘gd up to
about 0. OS%ﬁyycayﬁgrgpé of carbon bl ack based on tY a conposition, wherein
sai d pol ycarbonate resin foans in |laser struck areas to formlight col ored
markings in the laser struck areas on the dar klabackgr und col oration. 20

r

18. A resin conpd®iti onhatssHy JORRASIHALy AT r BFRE (MRAKING, JIGPERLES to cl ai m
1 wherein t %c&aﬁl%ﬁw%m £ QlHekeif; QA4 c%hfpo@i‘hoh*fﬁrtﬁ@no&ﬁﬁ?n%!;r%tﬁé ng ng a

spi nel structure. resin conposition having |ase rking properties
accordi ng t oveight ofthécowposition sbonk copperadslitionsl irgregientsiselestedfegmant in an

28 Al O s consBA o ghacs Bbeld hdNe relarddlfls Rz TRERL"- 19

colorants, plasticizers, nucleants, antioxidants and UV absorbers.

16. An article molded from the resin composition of claim 1.

17. A method of marking a polycarbonate composition by

exposing the polycarbonate composition to laser radiation from an Nd:YAG

15 laser, said composition comprises a polycarbonate resin, an effective amount
of a copper chromite having a soinel structure and up to about 0.05% by
weight of carbon black based on tt ¢ composition, wherein said polycarbonate

resin foams in laser struck areas to form light colored markings in the laser

struck areas on the dark background coloration.

20 18. A resin composition having laser marking properties
according to claim 1 wherein the background color consists of the copper

chromite having a spinel structure.

19. A resin composition having laser marking properties
according to claim 15 wherein said copper chromite spinel is present in an

25 amount of at least about 0.5% by weight of the total composition.
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M11111111111 WO 01/23189 PCT/ US00/ 26536 20. A resin conposition having
| aser marking properties according to claim 15 wherein said copper chronmte
spinel is woepzng from about 0.5%to 5% by wei ght of theCQTaISao26536

conposition. ..21. A resin conposition having |aser marking properties 5
according to cI ai m 15 wherein said copper chromte spinel is present from
about 0.7%to about 1 % by weight of the total conposition. I[IlI/~ *
LT/ ~tiii . ~1T1/3001 11T & ~vk$in 28mposition having laser marking properties

according to claim 15 wherein said copper chromite spinel is present from

about 0.5% to 5% by weight of the total composition.

21, A resin composition having laser marking properties
s according to claim 15 wherein said copper chromite spinel is present from

about 0.7% to about 1% by weight of the total composition.

gy
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