29 March 2004 (54) Title: COVPOSIZY WRIBEROBASER.
MARKI NG (57) Abstract: A resin conposition having | aser marking properties
conprising a polycarbonate resin, an effective amount of a copper chronmte
having a spinel structure and up to 0.0'5 % by weight of the total
conposition of carbon bl ack, wherein said poly- carbonate resin foans in

| aser struck areas to formlight colored markings in the | aser struck areas
on a dark WakgiBund. 29 March 2004 WO 01/ 23189 PCTI USORFTE39825580MPOSI TI ON
FOR LASER MARKI NG

COMPOSITION FOR LASER MARKING

FIELD OF THE INVENTION

The invention relates to a resin composition suitable for marking with

a laser and a method for laser marking.
" BACKGROUND OF THE INVENTION

s The laser beam provides an economic and rapid method of writing, bar
coding and decorative marking of plastics. This technique is advantageous
over current printing technologies because of the ease at which the layout can
be adjusted using graphic computer programs and integrated 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 accessible. Laser 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 up to 2000 mm/sec. The

20 Nd:YAG laser at 1064 nm provides laser marking by carbonization,
sublimation, discoloration, foaming and engraving. At lower power levels at

532 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.



FI ELD OF THE | NVENTI ON The invention relates to a resin cofpbEren P4
suitable for marking with a laser and a nethod for |aser marking.
BACKGROUND OF THE | NVENTI ON The | aser beam provi des an econom ¢ and rapid
nmet hod of witing, bar coding and decorative marking of plastics. This
techni que i s advantageous over current printing technol ogi es because of
the ease at which the |ayout can be adjusted using graphic conputer
prograns an@%#¥grated into a production line. Laser ReFK$NESHet hods are
processes that use laser light to to place characters, such as letters,
figures, and synbols, bar codes or images on a surface by irradiating the
target surface with laser light. Laser marking is a contact-free
procedure; so that Inrmmw}’i’m qfslamggarﬂﬁrg, ¢lvierfesmaldefte obfain edightrandgar f aces

that are not r adldé( 8§'abcliae%< ba%ﬁ%rgrnr@r kI'}?Q |s | aseﬁr’ﬁ%kg‘%hl ch o PT ovi des

| ong-1asting ﬁpﬁ et |ons and vent

friendlier toatddengizved @nrmam ThigEee aFlen SN @1 Rt d a@erbatcymﬁna\@lwbl e for
mar ki ng pl astic surfaces. | aser allows speeds up to 10, 000 'mm sec.
At 10,600 nm UgRE &(F3 @ragganer%a%lcg@tq 5%1@¥ednﬁ&akl$lﬁ@5 BYCR Rermec R el

reaction, s mel Gbfig, YARQL 21439 aRdke 8085 aViAn romnh@lay%ﬁeha?&ﬁrsauﬁws speeds
up to 2000 nm' sec. e Nd: YAG | aser at 1064 rimprovid aser marking by

car boni zat i on contsagingeser owrkidgsschatrthe |deﬂ< ba‘Cbglmung pagrdergngitlaufenigre At | ower

power |evels at., 53 t.he .Nd: YA S chin electlve
bl eachi ng of “éhsa C?dgmhe }?’rr%l}mess ?Ekehs?ee} E(.Sr'%e %sav%the Wa}‘dte lf‘%}h T8y in text
and i nmagi ng argdch s dfydlefa{zm)gl Higrajish ion yl?éﬂb%ishgnbtaseﬁavm%saf/er athfxpnlaﬁnorrena

such as nelting n vapori zi engravi ng, 29 March 2004 WO
01/ 23189 pmegmlpéegg% 2Rk Bfﬁé“ec“}b‘;e“‘%ﬁlsf 47 iKY Rhtheidark Sackezewnghl e t o

obtain ahi ghtco@@dieefeasé;%gf &t ganaghu@it BetdAEK tRAGKEGY gyadmamlg type of
| aser marking can acconpl i shed by naklng white nmarki ngs agai nst a dark

backgr ound or agymstu@p igridhackgorund ig mehachigved c L tenethedighbt egmmant kologs, such
as red, blue Yistort the dark background color so that the color of the light pigment can be

recognized in the dark background color.

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 components 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

25 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
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yel | ow agai nst a dark background. A problemthat often occzft Maight3p04
contrasting laser markings is that the dark background pignent wll
interfere with and dull the brightness of the light pignents or the white
| aser marking, such as by |leaving a grayish or yellowish tint. However, if
a sufficient anount of the dark pignent is not used, the intensity of the
dark background col or decreases and the desired contrast between the |ight
| aser markings against the dark background is not achieved. Oten, the

| ight pignent colors distort the dark background col or so that the col or
of the light pignment can be recognized in the dark background col or.
Carbon black is often used to create a bl ack background col or. The
irradiation fromthe | aser beam deconposes the carbon black into volatile

conponents. Thesgasve! Abldify COMPOIRIH Fo3asee ! harRimgt B&se@bsOrpl iogAnR! heat
fromthe | aser beankgggn1 h catters the d | eaves a

e surface ich s he .l i ght
[ ght 1y col or HERBPESS PBMeT FOBRRERE #obpi MicHnEEqels v OneRaS: bt ween
the |ight col®@rboanddtimshataokribgegegtlound col or, carbon bl ack | oadi ngs
shoul d not exceed about 0.05% of the conposition. However, at this |evel,

when striving for | or ed mar k] the dye or pigment distorts the black
backgr ound col or. lﬁ% Bht &Mt 5’&28@ T‘Bg;,alsﬁﬂoett #- Ii"gffglggs ét gﬁﬁr.m Yeribes a
nmet hod of | asetompositibn kgmpising e rthgrimoplasticerekial 8 casipogpdaot ietrazofgnize, pi gnent .
Some prior art hﬁ&ﬁﬁ K NGitRAL RS amserRRAL Mal charcoal or el enenta
carbon to create t @Igafthﬁaéegrbungaco or, such as U.S. Patent No.
5,350,792 to Hess et al. (describes a plastic nolding conposition for |aser

mar ki ng based on an.SorRganNe. t/3e6 supltastieexpel yiradisotaad dolene skl ack

m neral pignen . Su -ani . C . Pat, ent 599, 869 to
Kur z (describéémgl_Qﬁ%ﬁ%%ﬁgg%g%h%fgg@ég?%%%p g?h§§8%§b%§?JF§%¥P§P'Iaser
mar ki ng based @mpasingedatiated ndid phoiphals epdmiss| yer cont ai ni ng a bl ack

m neral pignent with el enental carbon and anot her coloring agent). U S

Pat. No. 5,373 %ﬁk@h Z&Vﬁ cribes a |l aser marking conposition
conprising a t%@&@%%ﬁgs I F Si %Hggginpound of tetrazole, azo,
sul fonyl hydrazi de or nitroso, and carbon bl ack.

There is a need for polycarbonate laser marking compositions providing

an improved contrast of light colors on dark backgrounds without distorting the
light or background colors.

The present invention provides a resin composition having laser
marking properties comprising a polycarbonate resin, an effective amount of 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.

The present invent also provides a method of marking a polycarbonate
composition by exposing the polycarbonate composition to laser radiation from
an Nd:YAG laser, said composition comprises a polycarbonate resin, an
effective amount of a copper chromitc having a spinel structure and up to about
0.05% by weight of a carbon black based on the 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.




U.S. Pat, No. 5,866,644 to Mercx, et al. discloses polyest2%Magghe?004nar ki ng
conpositions having |light col ored markings on a dark background conprising
a hydrated nmetal phosphate and m ca. SUVWARY OF THE | NVENTI ON There is a
need for polycarbonate | aser marking conpositions providing an inproved
contrast of light colors on dark backgrounds w thout distorting the |[ight
or background col ors. The present invention provides a resin conposition
having | aser marking properties conprising a polycarbonate resin, an
effective amount of a copper chromte having a spinel structure and up to
about 0.05% by weight carbon black based on the total conposition, wherein
sai d polycarbonate resin foans in |aser struck areas to formlight col ored
markings in the laser struck areas on a dark background. The present

invent al so prwTAREEDESCREATON ORTKETREFERRBIS BMBUBIVENTOMPOSIi ti on by
exposi ng the pol ycarbonate conposition to |laser radiation from an Nd: YAG

| aser, said conposition conprises a polycarbonate resin, an effective
amount of a copper Tierpoesettanveatpmy assipintbe distcoveyt thateheaerohtrag of tglabout

0. 05% by wel Ol off &Rl BRkeRhAGK np@a%admmlﬂgh@anceéreﬁ%&édoey uigrRi n sai d

pol ycarbonate resin foans i laser s | %feas to formlight cql ored
markings i n t95ECHEs amouRt, e SPRPSE rrE”'Fe APk HaPRE § 18 oo %t i on. 29
March 2004 DEMbkﬁ&rﬁﬁsmbﬂﬁf@\baicaMaﬁﬁﬁﬁﬁm BB ERhdvENEe dhehepr esent
invention is - [ colors on
dar k backgroun g&lgl}ll 5&1 idl tﬁié’%gé%%%&ﬁﬁe %ﬁﬁéﬁ?&éﬁxﬁ&% Bgllfydrb%{r%{e effective
anount of a copper chronlte havi ng a spinet structure in the backgr ound

pi gnent of a pol ycarbonate conposition. The exact nature of the rmechani sm
by which the copper chromte spinet works in the pol ycarbonate 3a 29 March
2004 WO 01/23189 PCT/ USO0/ 26536 conposition is not yet established. It is
t hought to be due to the dispersibility

3a



of the copper chronite spinel wthin the polycarbonate mat#9MarchrO¥r esent
i nvention provides a resin conposition having |aser marking properties
conprising a polycarbonate resin, an effective amount of a copper chronmte
having a spinel structure and up to about 0.05% by wei ght carbon bl ack
based on the weight of the total conposition, wherein said polycarbonate
resin foans in | aser struck areas to formlight colored markings on a dark
backgr oundYO W3t er enbodi ment of the invention is a réesiy 8‘8#83(9& tion
having |aser marking properties conprising a polycarbonate resin, a

mar ki ng agent, an effective anmount of a copper chromte having a spinel
structure and up to about 0.05% by wei ght carbon bl ack based on the total
conposi tion, wrepedition isaicd yplodsyabdisiashdt & thewght t9 badse fnthealispersibititck ar eas
to formlight | ored rkings_in_th r_struck s on a dark

backgr ound. Tﬁgt ocﬁB  CHYBHE mglﬁ?”trtl}gﬁ tiﬁegéﬁgcaﬁé?l y %W%Hg?ze di stribution of
about 0.35 to about 5.5 pm Exanples of copper chromtes having a spinel
structure are be PhgneedenBliacdntiODTpiolidessapebined rhyositicRROaving tadser Bl ack #1

supplied by the Shepherd Col or .Conpany. The copper_ chromte spipel may be
used al one oFm}rhmgd?E)FBP?Fg‘Ff B?f“W‘Tlﬁggﬁ%ycfﬁrb&nﬁ%f%S' Gt %ECFH%E‘ EFP%
background cal@pp@thrb®itp hesidRta spihel BeuGeRNRASI dp RMabiont 05BfHyestizke anmount,
When carbon bl acE is included in the cor;Fosi tion, the copper chromte

0,

spinel is prefarbgpl Blackbesgdern 4o ureightoToshsn R OMPOSHPy WASTYRtSaKE t he
total conposi tf:![og{}gibgnafgqgﬁn PR dr En@rkas BRM idhtkolob frﬁrl@g%t | % by

wei ght of the conposition and a nost preferred range is about 0.2%
t o about 1% bynwedagkbackgroyrde t ot al conposition. A preferred enbodi ment for
white | aser markings on a black background, is to include only the copper

h it inel f \ . .
PCT/ 01 SO0 26536 col'BP1 G Uhan e o B Seko e Aot T e Taeq T e

conposi tilon, tlier aepkieg propertins tenpidingh pehwatbdnbte rpsivsemarking hgentt he
conposition at a m ni num | evef\I of about .0, 5% b)é wei ght % th% toEaI
conposi ti on. Igpeq:f FELYR WOTIHEP ST8BR%E S omite 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.

15 The copper chromite spinel has a particle size distribution of about 0.35
to about 5.5 pm. 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 spinel is preferably
between about 0.05% and about 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




bet ween about 0.5% and about 5% by wei ght of the total conp®d#lar¢ro2Q04A nore
preferred range is about 0.7%to about 1% by wei ght of the total
conposition. The carbon black nust be nade substantially of carbon. It is
possible 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. ExanPI es that may be cited of the raw material include primarily
creosote ofPY238avy oil, ethyl ene bottons, natural gassCTA&EY3F¥ne gas,
napht hal ene, antracene, petroleum carbon dioxide and pitch oil. Depending
on the nethod of production and the starting material, this is called
variously furnace black, |anp black, thermal black, acetylene black,

Ger man f ur nacelening k Whenamansin blrekcis, nat andlededvinatbk compesitionnépibppérene

bl ack, gas bl ol! I . : carban bl acks.may be used. The
amount of car %%ﬁm?t%ﬁgg{(@l gsmcjgltlffggﬁf)%x\%x‘g@élgq {‘??(éoné Obﬁth N5 BESHE B9 by
wei ght of t heot aticalt 0.5¢0hpesightof thasothl ghegositvadimgeravay thateobhar g With the

l'ight laser rked areas. A preferred range of carbon black is about
0.001% to abobft™§ed %S/S'Mi @ﬂ{ a‘b%&te%ﬁ & YRight gt Hie O&FesImosEvn Adnor e

preferred ranggyd Srapael ralgd20%be 8bAUto ApAA5H4 by, WREGht oaseran the

total conposition. The marking agent can be any of “the Vvarious pignents and
dyes that aremppaidme in the pol ycarbonate resin. Exanples of pignments and
dyes which can be used for |aser marking in polycarbonate conpositions

are: pignent yellgw L80n BIRLYERE ¥&hlQW skhsantRAl Ve RAb¥R! 1OW %o?é’iblesm vent

yel low 114 and solvent red 135, solvent violet 122, solvent ue 97,

sol vent gr eentBusepingreé veriogy mwivtypse b{emborvbletlet C88on blakk srgeneradllyet 13 and
pear| |uster kgﬂ%@é ‘b 2a9 fll\{?rli %Q ZIOOG%SV\Q %%fa% 1§§Ce§SCT4 I ‘]S%Q/ 2C2536 The mar ki ng
agent is presén R anount - SuPfiei ént to provide the MRESi F8EPi gment to
the | asero nar kedinples that fike tgreitadl of tHehawanmiaribl influgé gAmatily aeoddyeoilt he

brighter the color in the |laser marked area will be. Dyes and igments are
added in amouRE&Yf Pdm ‘%SQ%IIFBE aAsstamsy “‘?tﬂr%ygﬁeiﬁﬁfyl%’éséasloﬁaméagf‘%t al

conposi tion. AhiRieRe PpEESELR] chdBHCIRIARPH AcROHPO t8e Ry LnOfebY
method of production.and the starting material, this is called variously
furnace black, lamp black, thermal black, acetylene black, German furnace
15 black, channel black, roller black, German naphthalene 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 v 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 marking in polycarbonate compositions 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 pear! luster pigment.




wei ght of the total conposition. A nost preferred range i s2%Matah 29049% t o
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. Especially
preferred pol ycarbonates are the aromati c pol ycarbonates. The aromatic

pol ycar bonat es may be honopol yners, copolyners and m xtures thereof, which
have an intrinsic viscosity, as determned in chloroformat 25C. of from
about 0.3 VOOUBYR 1.5 dl/ g, preferably from about 0.RET/UEGHt 1.0

dl /g. These pol ycarbonates nmay be branched or unbranched and generally,

wi || have a wei ght average nol ecul ar wei ght of from about 10,000 to about
200, 000, preferably from about 20,000 to about 100,000 as neasured by gel
per meation chr onatngrla\pﬂsingigeLl;teisemmt ircapempcat boffiatess t@peovdde itheed from

di hydric phengls ich ar nonu ar_ o ear aronmtic compounds
cont ai ni ng t es‘ﬁ;‘?cpﬂwnﬁ'tgdﬁ%%?%r rggr QAT Jﬁglgr%ﬁ‘%ﬁbgamgﬁ%%‘g%wch is
attached direet ldyet @leaori?%ftélofheaéowﬂ iof thanas"ermﬂz&kh@ aRiC vl Be. TYRIsCAIA di hydric
phenol s are: 2, 2 bi s(4- ydr oxyphenyl )pr opane; hydroqui none; Tesorcinol;

2, 2- bi s( 4- hvdpigaygtiesrpiarided impamaunts Jrom Dpdpiapariohs @prrfégiwl)am o Hee
bi s 2- thfOXYP&Iﬁ%‘:ﬁ H& e%ngli}k}gékeﬂ aﬂ@éﬁé‘@;%hb%&m Sbout 1.0% by

1, 1- bi s(4- hydroxyphen exane; |UOI’I ne bbl sphenol ,
1, 1- bi s( 4- hydmaigip hd rtié Xetahamrepositidn. blﬁs(nbshpnhfmgtpm'rgyzl i} cypolioha %atee;

1, 1- bi s(3, 5-di V), 4- hydr en cIo- hexane;

1, 1- bi s(4- dhy@ge‘kt hgﬁﬁe}@&é?}lgﬁcfaé& POS{HOfL i 5 (4- hydro- xyphenyl ) decane;
1, 4- bi s(4- hydroxyphenyl ) but ane; p, p' dlhydroxydlphenyl

bi s( 4- hydr oxyphenyPc)lectdibcbnatéls i kb Zbrhysdrmxmphﬁn;dn) -18\(631,tﬂ5nt:{rb reefyhyd cycl o-
hexane; 4,4't |od| henal ; g 4- hvdr oxvg B}/M)b pentane; 2,2' @29 March
2004 WO 01/ 231 TP 6555 Y dFRiTFaY prefsgibonates are’the aromatic

2, 6-di hydp 0nyﬂ>%®*&5%h§t@§ tihg ( ﬂfdﬂﬂﬂfcobﬁﬁk%gﬂé&leg -may Skd fl’Q)@ﬁopo ymers,
bi s(3, 5-di et hyl -"4- hydr oxyphenyl ) sul f one;” 2, 2-bi s(3,5-di brono-

hydr oxypheny!| Fpp@paies; apd omjitares @etﬁoﬁewﬁ}qh havgy lapr %giRhe rmcpEibo pane;
2,4 (r) dihydr h di p
suI fone; 4,4 & Peﬁ%g’lfe@xgg#ﬁlh?&q hzeslr;-’C %PI{H a%bgtr gx H}’q ?éh&ggodl phenyl
ether; 2,2-  preferably from about 0.45 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 dihvdric 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-
hydroxyphenyl)propane; hydroquinone; resorcinol; 2,2-bis(4-hydroxyphenyl)
pentane; 2,4’-(dihydroxydiphenyljymethane; bis(2-hvdroxyphenyl)methane;
bis(4-hydroxyphenyl)methane; 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethyl-
cyclohexane; fluorine bisphenol, 1,1-bis(4-hydroxyphenyl)ethane; 1,1-bis(4-

25 hydroxyphenyl)cyclohexane;  1,1-bis(3,5-dimethyvl-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’-dihvdroxydiphenyl;
bis(4-hydroxyphenyl)ether;  1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclo-
hexane; 4,4’thiodiphenol; 3,3-bis(4-hydroxvphenyl)pentane; 2,2-

6



bi s(4- hydr oxy- 3- net hyl phenyl ) pr opane; 4,4-bis(4-hydroxyphe%%Mﬁmﬂﬁ%%b;
2,2-(3,5,3 ,5 -tetrachl oro-4, 4' -di hydr oxyphenyl ) propane; and

(3,3 -dischloro- 4,4'-di hydroxyphenyl ) net hane. O her di hydric phenol s that
are also suitable for use in the preparation of the above pol ycarbonates
are disclosed in U S. Patent Nos. 2,999, 835; 3,028, 365; 3,334,154 and
4,131, 575. It is also possible to enploy two or nore different dihydric
phenol s. TRE®WE¥onat e precursors enployed in the pract PCEUSP298e i nst ant
i nvention include the carbonyl halides, the bishal oformates and the

di aryl carbonates. The carbonyl halides include carbonyl brom de, carbonyl

chl ori de, and xture the €eo cal of t he di ar.bonat &8s a

di phenyl car %ﬁ?% Yd@?‘?"r‘i‘é{ op%gn‘vﬁ)‘% rhEe that?esrl?c halﬁg Lﬁ 426 Aiphenyl)”

di (chl or ophenyhif&as bobRtREs-diethy(Ariomeepnehyhy Galbanat &,2-bis(3,5-dibromo-4-
d|(tr|chlorophenyl)carbonate and di (tribronmo- pheny %&carbonate

di (al kyl phen )iaoaswebﬁm Ypsopaneh. &Hise. {'EiHT“;‘ﬁhy'c%tF‘%ﬁéY enyYpransheid

car bonat e; ) n d rhopate. The
blshalofornates SUI (§Pﬂ£¥%Fﬁgé§@|% t géﬁhg ?%ﬁﬁh#@ﬁ P¥L¥ﬁ%;QBP

bi shal of of mat eish)aﬁoxiydlyhhnycb ghemot - chhpdroaﬁ-BBhdxcblosmhpbemﬂ oetimat; e2,20f

hydr oqui none he |shalofor of, gl ycol such as the
bi schl or of or n%ﬂsglégl@p éYh 'é ¥lp3\e HROPR D perft n@}l’ Ifg}’(%‘?"éﬁ‘ magleyéﬁrﬁ'yl ene
gl ycol . Ar omatizx(3md’ Ecﬁhhémaicﬁ@AL Qﬁﬂy@@xgpmtyggfwaaé Biid K oy iRheses ses,

such as, reactin di hydri c_ phenol carbonat e precursor, such as
phosgene, a h&%‘%&?ﬁ?ﬂ?’@’%‘ﬁnﬁﬁé‘aﬁ% aPtheg dihgidricphgpels F‘@éﬁé@alﬁﬁ sHtahle hods set

forth in the g & o tth@g:tr!eeﬁ%gtrx(ﬂ'{ Hf freddilvipal cg)li%ﬁji%? 'g\gfdxsé d%%nﬂ??% and

4,123,436 or by transe I cation processes ose Pat ent
No. 3, 1539008, Pageit Nos2299636h3, 028 B65S},338,164 2A3 1391 925“ wwns;@ﬁa@eolm | as
ot her processes n th art. of the above-

nent i oned pat@ﬁfﬁ $2095E8P%€ﬁEF@%dﬂgggc ?eference The poly carbonat es

produced are typified as possessing recurrlng structural units of the
formul a: The carbonate precursors employed in the practice of the instant

invention include the carbonyl halides, the bishaloformates and the
diarylcarbonates. The carbonyl halides include carbony! bromide, carbonyl

15 chloride, and mixtures thereof. Typical of the diarvlcarbonates are diphenyl
carbonate; di(halophenyl)carbones, such as di(chlorophenyl)carbonate,
di(bromophenyl)carbonate, di(trichlorophenyl)carbonate, and di(tribromo-
phenyl)carbonate; di(alkylphenl)carbonates such as di(tolyl)carbonate;
dinaphthyl carbonate; di(haloni.phthyl)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.

[ v
wn

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



Onr r, wherein Ais a divalent aromatic radi cal remai nin2p siatabr200dnoval
of the hydroxyl groups fromthe dihydric phenol enployed in the polyner
producing reaction and n is greater than 1, preferably fromabout 10 to
about 400. Preferred polycarbonate resins are of the formula: wherein Rl
and R2 are independently hydrogen, (lower) alkyl or phenyl and mis at

| east 30 or preferably between 40 and 300. The tern1(|omer% al kvl incl udes
hydrocarbd% SV@Uﬁs of from1l to 6 carbon atons. The ar v %&carbonates
utilized in the present invention also include the polyneric derivatives
of a dihydric phenol, a dicarboxylic acid, and a carbonic acid, such as

disclosed in U $. Patent No. 169, 12 por at ed b eference
Br anched pol yt?’&lfﬁﬁﬁglfeés"m%%ﬁ?? Wit & é@é‘é sl %Cgi”? Heprt Dﬁéﬁ% @ﬁt

4,001, 184, capehfondd pdié@d atdint i@ oRit@Chdred WirelefiRel Nvention, as can bl ends
of 8 29 March 2004 01/ 23189 PCT/ USQQO 26536 |i near pol ycarbonate and a
branched pol ycarbonate. Mreover, blends of any of the above materials may
be enpl oyed in thelligr REra@OBRtes tRredysedepre; EYﬂP‘ft!%1 % RAFFFENG WA Bifat i C
polycarbonateshmggaphﬁﬂg ﬁ cRYL%gar bonates may be prepared by adding a
branching agent during polynerization. These branching agents are well
known and nmay conprise pol yfunctional organi c conpounds containing at | east
three functional groups that may be hydrqxyl, carboxyl, carboxylic
anhydride, halofornyl and m xtures thereqj. Specific exanpl es incl ude
trimellitic acid, trinellitic anh rid litic trichloride,
tris-p-hydroxy phenyl ethanol, isa nAb S- ﬁ@qgg tris-phenol TC

(1, 3,5-tris((p-hydroxyphenyl)- isopropyl)benzene), tris-phenol PA

(4(4(1, 1- bi s(p-hydroxyphenyl)ethyl)al pha,

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 greater than 1, preferably from about 10 to about

400.
Preferred polycarbonate resins are of the formula:
10
Ve
OOy,
| m
R2
15 wherein Ri1 and Rz 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 atoms.

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



al pha- di met hyl benzyl ) phenol ), 4-chlorofornyl phthalic anh¥¥Mage 2004 mesi c
acid and benzophenone tetracarboxylic acid. The branchi ng agent nay be
added at a | evel of about 0.05-2.0 weight percent. Branching agents and
procedures for maki ng branched pol ycarbonates are described in U S. Patent
Nos. 3,635, 895; 4,001, 184; and 4, 204, 047, which are incorporated by
reference. Al types of polycarbonate end groups are contenpl ated as being
wi t hi n t heWoddBHDf the present invention. Preferred ar BABUPW/26536

pol ycar bonat es are bi sphenol A polycarbonates. The nost preferred aromatic
carbonate is a honopol yner derived from 2,2m bis(4-hydroxyphenyl) propane
(bi sphenol -A) and phosgene or from 2, 2-bi s(4- hydroxyphenyl ) propane

(bi sphenol - A) lmedr Brperahynate andabearshed pelicarbomater Moakdver dlendsabhay under

t he trade desi tion LEXAN Registered,TM. from CGeneral .El ectri.c Conpany.
Addi tional |y, Q?&Eeé %02‘%(@?‘8#? ’gfly ttr’ﬁ5‘m|c?rl"'(sz‘fseéjn‘fl t?‘ﬁ\?éﬁctt'icﬁﬁ’lf KRS TYSRHBREC ot her
i ngredi ents, spiﬁhidasrghegdua&&ﬁﬁipbgyrcsnboﬁ&tane retardants, stabilizers,

| ubricants, colorants, plasticizers, nucleants, antioxidants and U/

absorbers. Prefera 29 rch 2004 WD 01123189 PCTI | JSOO 26536 .t hese
i ngredients are adg.% bFWCP%PQQBﬁBPE?tE% %Yi’&lﬂrﬁp‘"\“’éggy ﬁﬂgwga%*afaadsng per cent
by wei ght sof thent Qhiahg GOIRRSIALER. TRES: biagshiht Soaks 2OLRINGDWNEAG t he

R

i ngredients are preconpounded, pelletized and then nol ded. Preconpoundi ng
can be carri ednaxcomprise galyéwidtional owgoicpiasoungs chntaining mhresat threxker or a

Vernor P ef dey aetord 6y ook a0 Ry BERHD BIbGRI! YRt 05 O
the bl end can legofopnplcanpoixtdes thadof. hepecifexdampbd intltbie theelligioaicidler of
convent i onal  griaiis syt FORCRRE. HEhocHE, Herhient okl Warkl ngs are
carried ot onsithenisPheRolc ONPRSE-bh&ids by T@ans (08, 5LASE@s-hydfokashdiyl)on.
Various | asers may be used, incl Udlg;gl?féa carbon di oxi de laser and” 'an Nd: YAG

| aser, The seti#PRigaYHsnzeng triggken H4@ A -Ris(e-hvglsexyphendisshy adrhn,
alpha-dimethy! benzyl)phenol), 4-chloroformyl phthalic anhvdride, trimesic

acid and benzophenone tetracarboxylic acid. The branching 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 preferred aromatic 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,




the markings, the speed with which the markings will be ap®? Meghs{d4t he
conposition. Sone exanples of |aser settings are shown in the Exanples. The
present invention also enconpasses articles of the conpositions. A
preferred article of the present invention is electrical switches. The
present invention is explained in nore detail in the follow ng Exanples,
but it should be recognized that the scope of the present |nvent| on is not
restricted'?¥PHse Exanpl es. Exanpl es Reference Exanpl FJUR8nd ¢ and
Exanples | and 2 were prepared by blending a polycarbonate resin (PC 125,
nmol ecul ar wei ght of about 23, 300) as shown in Table 1, 1 % by weight of
nmet hyl net hacryl ate but adi ene styrene copol yner, 0.5% by wei ght of

pent aer yt hri t dlesetingredicats areloddigd ieilgtarppunts 68 picelv desbthianzahout r5om Gi ba

Geigy), 0.05% 6ian 10 29 March 2004 WO 01/23189
PCT/ USOO 265389%%%{\?639@%158 OEthw%%k%oglt the color additives shown in

Table 1 in a manual m xer and extrudi ng the sanples on a Wrner &
Pfl ei derer extr udeBesatresalltStaeﬂpJévtaémm whefi tﬁé’@lﬁgredfﬁhe gxrtpredmpousgedcool ed

t hrough a wat er lethzin t parts were jection

nol ded on a D@ﬁ]ﬁeg a g%# %‘ﬁn gf Sy n%gﬁo qﬁrﬁ"" a%8et* C@ﬁ‘b‘éi éi"grg‘ of 290C.
The resinswas cd:we@doﬁarequtpmerhpsuc& ata hdAtall Mixdr bohdRpedinkiet TGHIAL | Ng oven
prior to injection nplding Each sanple was nolded into a plaque of 10 cm

di ameter. An mexersod fa@éky ‘Djgpg f@ééat%i PTUSleT Seh phe YWernst &sPilpdesen he
settings shown,i-Rqdadl & thistriBierwiRadct&d Beriigad mnbﬁ%f ke bleﬂaecrannwer ki ng

were "GE Plastics” logos 1n different sizes, fil in 10 x nm boxes
and |ines of dnréCbmp@mndeChlan&nb@s@sfruitabmthlthsh@mxmiheOﬂﬂfef f@r@nb@gm n the

bl ack backgroun cpl or i f.fer I d_f se rking of
color or whité gﬁug? ac}l?pp mtf)asog?}n % ﬁ-{{:‘%uﬁas}éﬁaw %Rée'%%f} g%? v Car |
Baasel |aser. pEhes|eds ey seetibid@shmihids. best results are mentioned. Each

sanpl e was placed next to a black background reference and viewed froma

di stance of 1 netef to determne if there was L
arKings are carried out on the resin compositions 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 polycarbonate resin (PC-125, molecular weight of about 23,300)

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

[
i

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




di scoloration in the black background col or or in the | ase?29 MardhezD0dr ea.
The results are visual conclusions fromthree people. Il 29 March 2004 WO
01/23189 TABLE 1 Exanples Pol ycarbornate Color (% by weight) Additive (%
by weight) Ref. A 9S.010 %91 0. 15% Carbon Bl ack' | Black' 10,000 Hz
conparison to from bl ack without dye 0.05% Carbon 11 A Yellow sh in black
W t hout 0 000 Hz distinguishable from bl ack O. 20% ent Wt hout
dye w 63 ch’ cSWH‘ "0% Copper Ref. C 97.75% 10. 1. 0% Ca ?.ﬁ)&é; i z
I 0.50% Iriodin L S8303 Hardly Good

antioxidant from CIBA) and the color additives shown in Table 1 in a manual
mixer and extruding the samples on a Werner & Pfleiderer extruder at a
temperature of 270°C . The extrudate was cooled through a water bath prior
to pelletizing. Test parts were injection molded on a Demag injection
5 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. An Nd:YAG laser
was used to irradiate the samples with the settings shown in Table 1. The
patterns used to test the laser marking were “GE Plastics” logos in different

10 sizes, filled in 10 x 10 mm boxes and lines of different thicknesses.

Table 1 shows the differences in the black background color of different
samples used for laser marking 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



| distinguishable fromblack w thout dye 2Pi gnent Bl ack COI° Waash X0dpl i ed

by FERRO 'lIriodin is a pearl

ust er

pi gnment supplied by Merck.

4MBcr ol ex

Bl ue 3R supplied by Bayer 0.20% Sol vent dye yello,r 63 97.92% 0 0 % Car bon
12. E Chrornite 8000 Hz PCTI USOQO 26536
Marked Area il

i t AHardly 7.35% 1. 0% Copper
background at Contrast in
3000 Hz distin

Di st ance Laser
ui shabl e 29 March 2004 WD 01123189 PCT1US00126536 As can be

seen from WYE® Reference Exanpl es A and C have a hi’(}‘t"ir
Car bon bl ack (over 0.05% by wei ght) which produces a good bl ack

background, but distorts the yellow and pearl

mar ked ar eas.

a i

R RGEIRY

lordly !

Poor

g of

luster pignments in the | aser
Ref erence Exanple b has_a | ower anount of Carbon bl ack

(0.05% by weight), which provides a QB%%L%Bntrast for the yell ow pignment,
but allows the yellow pignent to show t hrough the bl ack background col or.

Exanpl es 1 aMdplch | [ Fe5eda0nal@0 | Chibr C1 al MPLhsérNV ENGhQProueQu B datrabt ROPPer
chromi te haviing a spj @y weighticl udatiend cpsdanp bllackdiathnck es|SLatdnanarkdd 5% by
wei ght of the total conposition(% HhedghtExanpl es |have a bl ackredbackgr qund
col or and good contrast bet the yell pw or bllue | aser ' ai nst
the black ba&kghoun®®W*h no dP3ToFBrat | Bt Exanprdy 2, ilflRestrating the
cl ai med invention, copntains a ¢EPfer 3000Hz | distinguishable
from black
0.20% Solvent without dye
yellow 63
Ref. B 98.10% 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
LS830°
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 | distinguishable
from black
0.2% Macrolex without dye
Blue 3R¢
0.2% Copper
Chromite
Spinel?

Pigment Black 7 (Printex 95 from Degussa)

2Pigment Black CDT 1145 supplied by FERRO

Mriodin is a pearl luster pigment supplied bv Merck.

*Macrolex Blue 3R supplied by Bayer

12



chrom te having a spinel structure w thout a dye or pi gm&*n@9 Marent #94mar ki ng
agent. This Exanple has a bl ack background col or and a good contrast
between the white | aser markings agai nst the bl ack background with no

di scol oration. Reference Exanples DO and Exanples 3-6 were prepared by

bl ending a polycarbonate resin (PC 125, nol ecul ar wei ght of about 23, 300)

as shown i e 2, 1% by weight of nethyl nmethacryl at iene sty=rene
copol yrer, %O@Ig%%y wei ght of pentaerythritol stearate, %‘6%%)(’)%%?7%9@ ght of

1168 (a stabilizer from G ba Geigy), 0.05%by weight of Irganox 1076 (an
antioxidant from CIBA) in a manual m xer and extruding the sanples on a
Werner & Pfleiderer extruder at a tenperature of 270(r)C . The extrudate
was cool ed t hr oughA4 camie seenfaerh Tableds Reterensk [Egainpleadh ariéSthapantlsghwer e

i nj ection nol ded,.on nag,i nj.ectiop,ml ding . .machine with a s
t enper at ur e 01(cjf O%’S%:?P(E%%OP%&C (§‘/ée§ Oqgrﬁnge)%]lwf @%t)tw IctﬁgﬁorL ucgﬁaﬁ‘?‘ﬁg’liaﬁka f or ced

ai r circul ati ngclopetndrinardisrisithegeilen andopehirnBistdEaimeaenh @h¥adsserol ded
into a plaque of 10 cmdianeter. _The | aser used was an Nd: YAG 1064/ 532 nun
Carl Baasel | da@ked praspietenence GxanpleP hos RpwrT 20080 G2rbpeiBlgck

PCTL USOO! 265380 8% lifStvelahf), WARRI pltRIdes M0z Sontil: f3hARE bifow LGRS "

different sizes, fil'led 10 x° 10 mm boxes and lines o ent
t hi cknesses, TailbhBows Hiegwlowimgmestibskow Thwugh tizt blackiaskgrenhdroted on a
Macbet h 20/ 20 visual spectrophotoneter and is the ratio of

L-whi te/L_bl ack. H-Eﬁ%ﬁges ‘i%‘nﬂ%? glﬂIanatiﬁé %é QRintdGnPE Io?lr Ecﬁgain-l;hﬁbglpﬁﬁer

quality indicates t arity of the ettering and lines int aser
mar ki ng. Each chasmite harisigpl spied staxturegrad cavbarc klabhek dgesouhah P85%Brignce and

viewed froma dista f neter.b re eopl e to determ.ne if there
was di scol or at‘?’%ﬁﬁﬁ %F?‘ﬁgo é%lﬁ‘pgsﬁ%?(%r ggﬁsﬁe%xc?ﬁboﬁgs g?vei ahg?‘ﬁl@ brckeZPUfhr ked
area. Theodesidokfl ahd g Qviitehst Betfeeh theblelloW dilud lAser ne@RinkedgdiRgGehe Mar Ki ng
color is white. 14 29 Mar(({‘h_%004 . _

black background with no discoloration.

Example 2, illustrating the claimed invention, contains a copper
chromite having a spinel structure without a dye or pigment 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 ot about 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 [168 (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 temperature 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



WO 01123109 hxanpi esPCCol or Addi nve (% by 1 (% by wei ght)29WMeEht300&et 13
1983511, NV A Ref. E98. 15%). 2% Copper Chromte S Il 3 97. 5 0.5% Copper

Chrornite SpinePr}.e f. C Ro-ef Re Re=f. ) i f. I ..15% 0. 2% Copper,
I ron, Manganese Roi. Mo. ~g 0.5% Copper, |Iron, Manganese Spinel4 on
fine print were truncated ,ind not clearly Inmef. N97.35% 1.0%

Copper, 250@%]‘0'1/93%99' hi t eBl ack ood Iron, Manganese PCT/US00/26536

to test the laser marking were “GE Plastics” logos in different sizes, filled in

10 x 10 mm boxes and lines of different thicknesses.

Table 2 shows the results. The L-ratio was performed on a Macbeth

20/20 visual spectrophotometer and is the ratio of L-white/L-black. Higher

5 values of L-ratios are preferred. The laser quality indicates the clarity of the
lettering and lines in the laser marking. Each sample was placed next to a

black background reference and viewed from a distance of 1 meter by three
people to determine if there was discoloration in the black background color

or in the laser marked area. The desired background color is black and the

10 desired laser marking color is white.



Ref. 098.15% ne]4 4. 9Tooor WBi teGray 0.2% Copper ite 29 March 2004
Spinel5slow. .................. 97. 55%0. 5% Copper 300Good' | bi t eBl ack

97. 35%Chrom te Soinel5 7Goodi ack 1.0% Copper Chrornite Spinels 9d 35 > f

1. W Copper O--'rornite 5pinel, 38l". 0.2% Copper, Manganese, lron
Chromte Spine C.hro niteSpir cl2 1.U% Copper, Mnganese, Iron Chrornite
Sinl ell ft5 JA Copper, |w anganese, iron PCT/USOOL26535 TABLE 2

L-rati oLasWPlHE@$ aser Background Marki g , % arki ng MaPKI/B¥0/2658peed

Qual i tyCol or Col or 400 Go d Bl ack

TABLE 2
Examples | PC Color Additive L-ratio | Laser Laser Laser Background
(% by | (% by weight) Marking | Marking | Marking Color
weight) Speed Quality Color
(mm/s)
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 5.5 150 Good White Black
Chromite Spinel!
4 97.35% | 1.0% Copper 7.3 450 Good White Black
Chromite Spinel!
Ref. F 98.15% | 0.2% Copper, N/A Not Not Not Black
Manganese, Iron malded | 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, [ron slow Gray
Chromite Spinel?
Ref. 1 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, 7.9 350 Good Silver/ Black
Iron, Cobalt White
Chromite Spinel®
Ref. L 98.15% | 0.2% Copper, 5.1 125 Poor White Gray
Iron, Manganese
Spinel*
Ref. M 97.85% | 0.5% Copper, 7.2 300 Markings | White Black
Iron, Manganese on fine
Spinelt print
were
truncated
and not
clearly
defined.
Ref. N 97.35% | 1.0% Copper, 7.6 250 Good White Black
Iron, Manganese
Spine}*
Ref. O 98.15% | 0.2% Copper 4.9 Too Poor White Gray
Chromite Spinel’ slow
5 97.85% | 0.5% Copper 7.5 300 Good White Black
Chromite Spinels
6 97.35% | 1.0% Copper 9.1 375 Good White Black
Chromite Spinel®




N 1 foe Poor Wiite/ Thi te 4,7 Ro~~ Good Cray ray 55 450 2¥arch 288t e |
Black 7 3 Not Not Wite Bl ack Amol dedMWol dedNot Bl ack nol ded TooPoor ;' sdl e
r; black Crev Too PoorleerF lac i slow too

WO 01/23189 PCT/US00/26536

1Pigment Black CDT 1145 supplied by FERRO
2Pigment PK3097 supplied by FERRO
3Pigment PK3095 supplied by FERRO
5 ‘Pigment PK3060 supplied by FERRO
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.



Poor"w | .iteac slow 200Good' 'V hiteBl ack 50Goo(Silver/ Bl a2kMariht2004
125Poor Gray OOMar ki ngst hiteBl ack 35.15 % 0. 2% Copper, |Iron, Cobalt
Chromite SineP ............ C. 85% 0. 5% Copper, Ilron, Cobalt Chronmite S
ine 07.35% 1. 0% Copper, |Iron, Cobalt 3 Chrom teSpinel3 15 29 March 2004 WO
01123189 PCTI USOQO 26536 ' Fi gnent Bl ack CDT 1145 supplied by FERRO

"' Pignent P3097 supplied by FERRO 3Pignent P1C3095 supplied by FERRO
-Figment P1(3060 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
conpositions do not produce the desired conbi nati on of properties of good
10 speed, good | aser marking quality or good contrast of white |aser

mar Ki ngs CLAIMS

1. A resin composition having laser marking properties comprising
a polycarbonate resin, an effective amount of a copper chromite having a spinel
structure and up to about 0.05% by weight of the total composition of a carbon
black, wherein said polycarbonate resin foams in laser struck areas to form light

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

2. A resin composition according to claim 1, further comprising a
marking agent.

3. A resin composition having laser marking properties 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 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 0.1% to about 0.3% by weight of the composition.

6. A resin composition having laser marking properties according
to claim 3, wherein said dye is selected from the group consisting of: pigment
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.
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on a bl ack background. Reference Exanples E and 0 contain 29 beppe2004

chrom te spinel pignent, but at |evels bel ow 005% by wei ght, Exanples 3-6,
illustrating the clainmed invention, have good | aser quality with good
contrast between the black background and the white | aser nmarKkings.
Exanples 5 and 15 6 al so have superior |aser marking speed, which is
preferred at higher p oduction levels. 16 29 March 2004 CLAIMS 1. A resin
conposition having | aser marking properties conprising a polycarbonate
resin, an effective amount of a copper chromte having a spinet structure
and up to about 0.05% by wei ght of the total conposition of a carbon

bl ack, wherein said pol ycarbonate resin foans in |aser struck areas to form
light colored markings in the |aser struck areas on a dark background. 2.
A resin conposition, acco gisifcdr@posltidh Mating 1446t MeMkirzOMBpdriésn@cddingdr Ki ng
agent. 3. A resin conposition havi | aser. mar ki ng properties according
Lo cl ai m 2 whdp Samehraeiam eiierPREATOPE $iaglas SogT dheRerracehtt i n an
anount up t o ladsbatou §5Wybywedigitiof tic tothlecoopoposi.t i on. 4. A resin conposition
havi ng | aser marking properties according to claim2 wherein said marking
agent is a dye or pignent present |n an ampunt from about 0.0Q1% to about
1. 0% by wei ght of tthe cdhp é‘}f‘?”éﬁi{s‘t@?%ﬂ"mé IS P GESTPPBHESALOPTH8 aser

mar ki ng pr opertbicksmalcwberdinrgid dopper chromiR ydivesl &8 preseat Gompabloun@Segent i s a
dye or pignentzo j .-from about 0.1%to about 0.3% by

wei ght of the Sclgkgg@%f%ﬁ?%?ﬁg&#gisft}l&bonposi tion having | aser marking
properties according to claim3, wherein said dye is selected fromthe
grlolup consi st Ing ofq. pi ghesin commpdsiion B30ing Sk aaikingeprbpastidsddwcodivgy ent

yell ow 163, salvent vy W 1 yvent | 4,0} et 122,
sol vent bl ue %,C?aé%l 1v§h%r81\ﬁl S%Pdﬁcogggpﬁhg%e%t éynbe? gsg%é%",‘r’“ g §ﬁv%ﬁp t (\)/'yé’l 1!é)t 36,

ree
sol vent vi ol etabest %byrf}’é&gt ofithestog! compepition. 17

10. 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.

11. 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 0.035% 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.

12.  The resin composition having laser marking properties
according to claim 1 wherein said polycarbonate resin is of the following
formula:

Vel
OOty
By
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29 March 2004 7. A resin conposition having | aser marking @Mﬁ@h@%’é
according to claiml wherein said copper chromte spiel is present in an
anount of at |east about 0.5% by weight of the total conposition. 8, A
resin conposition having | aser marking properties according to claiml
wherein said copper chromte spinet is present fromabout 0.5%to 5% by
wei ght of the total conposition. 9. A resin conposition having | aser

mar ki ng properties according to claiml wherein said. copper chronte
spinel is present fromabout 0.7%to about 1% by weight of the total
conposition. 10. A resin conposition having |aser marking properties
according to claiml wherein said carbon black is present in the anount of
about 0.001% to about 0.05% by wei ght of the total conposition and the
copper chromte spwhetiniRl sdeent indepaideiyhsaiogen aiovadalityl Or fiénylo about 5%

by el ght of L8 m iOkALasEATROSLFBRy bdrertho LESKB, SARGR] 400, iyt nd | aser

mar ki ng proper accor

present in themalﬁwmd@parh%apum GL50p 1 £ab egseans: 1. 035% by wei ght  of the
total conposition and the copper chromte spinel is present in an anount
fromabout 0.2%to out , 1%.b 12. The
resin conmposition havi ngAIrgéleéflmﬂﬁ?s%oﬁlghaﬁpggﬁﬁpf fnggl(1n%8r8§$r§ Fh CCP gm}ﬁ aim.|
wher ei n sai d ploldatmrlbvreatie saidpolyicarbonofe redie1sfadiispbenah p0ﬂmarh9h@te 18 29 March
2004 wherein RI and R2 are independently hydr ogen, (Il ower)al kyl or phenyl

and inis at |east f@ pr ef er abl eq 40 and 300. FFghe terdn (1 ower)
al kyl includes hyd car‘ﬁ&ﬁsnb%‘ﬂb i hay ?Lsef a6 A PHBHE S 48R & esi n
conposi tion hatei dgml hsereimesaid crgngesivipe firittes campasesiupgo Stoby aight df Wher ei n

sai d pol ycar bofa{:emp&sidh 6t‘50n@ R iR S8R iorfa] BRLFAIDRRREE frobf the/arifS N
conposition having . laser marking propertjes accordi r’igb
con31st1ng of: glass ﬁbers flame " retardants, stabili Zers ricants, colorants,

plasticizers, nucleants, antioxidants and UV absorbers.
15. An article molded from the resin composition of claim 1.

16. A method of marking a polycarbonate composition by exposing
the polycarbonate composition to laser radiation from an Nd:YAG laser, said
composition comprises a polycarbonate resin, an effective amount of a copper
chromitc having a spinel structure and up to about 0.05% by weight of a carbon
black based on the 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.

17. A resin composition having laser marking properties according
to claim 1 wherein the background color consists of the copper chromite having
a spinel structure.

18. The composition having laser marking properties according to

claim 15 wherein said copper chromite spinel is present in an amount of at least

about 0.5% by weight of the total composition.
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to claim1 wherein said conposition further conprises up t%Q%%%?ﬂFQHﬁ ght of
the conposition of one or nore additional ingredients selected fromthe
group consisting of: glass fibers, flame retardants, stabilizers,

| ubricants, colorants, plasticizers, nucleants, antioxidants and U/
absorbers. 15. An article nolded fromthe resin conposition of claim1, 16.
A nmet hod of marking a pol ycarbonate conposition by exposing the

pol ycar bonat e conposition to |aser radiation froman Nd: YAG | aser, said
conposition conprises a polycarbonate resin, an effective anount of a
copper chromitc having a spinet structure and up to about 0.05% by wei ght
of a carbon black based on the conposition, wherein said polycarbonate
resin foans in |laser struck areas to formlight colored nmarkings in the

' aser struck areas @n the rébad kompaitiogtaving 1ot MaiingOfropdiies Aco™aign

composi ti on hayi g | 3SGL IRLNE D0 RE OREEIE S5ina0S Bl %ont Shcil BlfR 4 Wher el n

t he background color consi sta’ g ﬁe copper chr M e aving a’spinel
structure. 18.5%he vweighpolshe totad compostiéepnt aser mar ki ng properti es according to
claim 15 wherein said copper chromte spinet is present in an anmount of at
| east about 0.5% wei ght .of the.total. c osition. 19 .29 March 2004 19.
A Tesi n composi 1 orfthaviAd T REUPPRLR Ry B IDRL PRI HOBSHA 8 ol ai m 15
wherei n sai d coppen 1Shvlemiit eaid poprer ckropite spintl it prasem Hiont a@ubd/toto 5% by

vei ght of the figh@ly, 60WRAA & tRotA QompbsitRal N conposi tion having | aser
mar ki ng properties according to claim 15 wherein said copper chromte
spinet is present fromabout 0,7%to about 1% by wei ght of the total
conposition. 20
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