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carbonate resin foams in laser struck areas to form light colored markings in the laser struck areas on a dark background.




COVPCSI TI ON FOR LASER MARKI NG FI ELD OF THE | NVENTI ON The i#f/¥atahoiPOdel at es
to a resin conposition suitable for marking with a |laser and a nethod for

| aser marki ng. BACKGROUND OF THE | NVENTI ON The | aser beam provi des an
econom ¢ and rapid nethod of witing, bar coding and decorative marking of
pl astics. This technique is advantageous over current printing

t echnol ogi es because of the ease at which the | ayout can be adjusted using
graphi ¢ coMPOY@i89prograns and integrated into a productG¥SOPRERE  Laser
mar ki ng nmet hods are processes that use laser light to to place characters,
such as letters, figures, and synbols, bar codes or inmages on a surface by
irradiating the target surface with laser light. Laser marking is a
contact-free procedure; soCOMPOSHIRNIEPOR EAPBRMBRKEINGen on soft, irregul ar
surfaces that are not readily accessible. Laser marking is ink-free, which
provi des |l ong-lasting applications and it is solvent-free, which nmakes it

friendlier togheevremepiTIORere are several |aser types available for
mar ki ng plastic surfaces. A- CO2 | aser all ows speeds up to 10,000 nm sec.

At 10,600 nm the CO02 |aser enables |aser na(king_b¥Rthernnqhenipal
reaction, nelting, Thapveniemeelaigsto & RHmPMBsien Ndtaklsdor aweking|withs speeds

up to 2000 mm. : 1064 rim provides | aser marking by
ad&ler and@ métfo 1asBflaridhg.

carboni zation, sublimtion, disco orat%on, foam ng and engravi ng. At | ower

power levels at 532 nm_the Nd: YAG | aser marks by | eaching or selective
bl eachi ng of BASKGRIYNP §FehdE INYERHEONaser s have good flexibility in text

and imaging and broad flexibility in marking based on several phenonena,

such as nmelting, fRAME:EGheaMARRN Il BE cAHINBOHA@YAPAY meRR I 1itD G4, VO
01/ 23189 PCT1US00/ 26536 I n one type of laser markKing, it is desirable to

obtain a | i ghteoding/and dessraivedmearying akplagicsa s kechrmigkeivadicantageoys t ype of
laser marking Gan.fAfent 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.



acconpl i shed by making white marki ngs agai nst a dark backg?dMascoe0ddy
using dyes or pignents to create col ored markings, such as red, blue or
yel | ow agai nst a dark background. A problemthat often occurs with
contrasting |laser markings is that the dark background pigment wll
interfere wth and dull the brightness of the Iight pigments or the white
| aser marki n% such as by leaving a grayish or yellow sh tint. However, if
a suffici eWPW2ZHunt of the dark pignent is not used, tPHE/VHPRH3Gty of the
dar k background col or decreases and the desired contrast between the |ight
| aser markings against the dark background is not achieved. Oten, the

l'i ght pignment colors distort the dark background color so that the color
of the light pi gmalmt Oltfﬁiprl@eOf lpseg anarking 1 i§ eh’éahiarﬂk obtetk grlightdndgbor .

Car bon bl ack is _of dto l,a bac und cOo
irradi ation fF‘glﬁﬁ COI} a%gfmbe%?ﬁk C%gg‘é‘scﬁﬁ ? Seﬁl%%kmign‘iaé‘ %l atile
conponents. Thesenplghéed iblyemglkiAp avieird ﬁuaal&nggehgal@es at az&kam h@rbrq%/ heat

fromthe | aser beam foamthe surface, which scatters the ght and | eaves a
lightly col or #8NBn{bYessi BIFMAIYS & desate solpeadamaritings, fush rededohltueast bet ween

the 1ight colvglﬁovan%ggnm dapk hackahaHad QO %blerﬁaihgp%fégha&&ulsoaqtmgs

shoul d not exceed about 0.05% of the conposition. However, at this |evel,
when st ri vi ngcofipastingllasee chameinks isgbat thhéads/laaCBgrOpngrmmermvsrﬂlontesfetme bl ack

background col g g jatent, No. 10 to er .et cribes a
met hod of IaserEh i bn hcnéersar#fzheng\ Figal s, tsu% ne wahrlltell?lsc(;’rr 6“5 EE‘ i gnent .

Sone prior ar tsu&la&erbyrr&ékinlgga paiyEst or usowishmaht. cihﬁ:rvma} ibra ehféioent al
carbon to create the darJ< background col‘gr such as é{is. Pgtent No.
5,350, 792 to REEYNEp! a(‘ﬂ@%‘?‘i%é‘s“oé“ﬁ? 4h¢ @ieRsitarhBecrh 5a5ker e or | aser

mar ki ng hased .opp &eeréagega&n& t8ESRA! @Sitrabt patvxéwrthecqgmalaeérn&amh ack
m neral pignment, such as aninmal charcoal) and U S. Patent . 99,869 to

Kurz (descri begaiaspde Marle hackgerd ipingtadhievied] @ifteg. therigbs ptgnmntfcohors aser
T e S DR EORL A RS EOPAT A Bhe

m neral pignmen carbon and another col
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

2




U.S. Pat. No. 5,373,039 to Sakai et al. describes a |aser 2aMrrahng2004
conposition conprising a thernoplastic resin, a conpound of tetrazole, azo,
sul f onyl hydrazi de or nitroso, and carbon black. U S. Pat, No. 5,866,644 to
Mercx, et al. discloses polyester |aser marking conpositions having |ight
col ored marki ngs on a dark background conprising a hydrated netal
phosphate and m ca. SUMMARY OF THE | NVENTI ON There is a need for

pol ycarbonat e | aser marki ng conpositions providing an inproved contrast of
light colors on dark backgrounds wi thout distorting the [|ight or
background col ors. The present invention provides a resin conposition
havi ng | aser marking properties conprising a polycarbonate resin, an
effective anmount of a copper chromte having a spinel structure and up to

about 0. 05% by, Weisgbt mokidlpgh @Bmpbsasdn Has askePMmirkBgt Bistll &OMROSEdahRRN, Wherein
sai d pol ycarbagpat e &53|n i

foans _jin.laser struck .areas to.formlight col ored
ar ki hgs. i n ¢ HEArRelS T BplyeRt Saplahine) A s FUSSCREPEUL I BB o
i nvent al so pravicdesd anatkdrigoldriog agemt)ki ng a pol ycar bonate conposition by
exposi ng the pol ycarbonate conposition to |l aser radiation from an Nd: YAG

| aser, said conposition conpri pol ycarbonate resin, an effective
amount of a copper4@ﬁrgﬁ?fgghaéﬁiﬁﬂ%t%ﬁ%ﬁﬂtaS?rd@f & AnSGpMPEEhout
0, 05% by wei ghtongiositio avinprisitd ackerbaplasticoresinhe comppasl off erazoyerei n sai d
pol ycar bonat e %%.ﬁh§d?§z%% dr 'tkﬁé,%d%ﬁr‘i)t}ﬁﬁlaa{ eas to formlight col ored

e

markings int aser struck areas on the dark background coloration. 29
March 2004 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present
invention is based ©US. thhe HbsS68666¥4 tthatlefiche eic antdigtdseofpolyeght las@ol ors on

dar k backgroun I Lo I : usi fective
amount of a c6%%%?%9%?@%??@E%g%@ﬁéﬁgﬂégﬁﬂg@?%?%ﬁ%%§¥é‘?%ﬂtaggggggkground

pi gnent of a pEmpEisingehytatedsryd Pnespbac ah@icexact nature of the mechani sm
by which the copper chromte spinet works in the pol ycarbonate

SUMMARY OF THE INVENTION

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.




3a 29 March 2004 WD 01/23189 PCT/ US00/ 26536 conposi tion i s2hiargpez004
established. It is thought to be due to the dispersibility of the copper
chromite spinel within the polycarbonate matri x. The present invention
provides a resin conposition having |laser nmarking properties conprising a
pol ycarbonate resin, an effective anount of a copper chromte having a

spi nel structure and up to about 0.05% by wei ght carbon bl ack based on the
wei ght of the total conposition, wherein said polycarbonate resin foans in
| aser struck areas to formlight colored markings on a dark background.
Anot her enbodi nent of the invention is a resin conposition having |aser
mar ki ng properties conprising a polycarbonate resin, a marking agent, an

ef fective anmount of a copper chromte having a spinel structure and up to
about 0. 05% bypmEADIMD DRSORIPTHORCHE PEESREFERRED EMBODBOEWDS| tion, wherein
sai d polycarbonate resin foams in |aser struck areas to forn1I|ght col ored
markings in the |laser struck areas on a dark background. The copper
chromite spinel hasl& pactticvatisn sastidsinrthddis¢oyaryshatahoentast 3§ lighto about
5.5 pm Exanpl Poré)fonciﬁﬁpﬁéc uﬁ&@ ﬁrP%asé}al‘ﬁh éaca%lob@%hha%&édi‘s& lﬁélﬁ aarhe be

Pi gment Bl ack %DT 1145 suppli g@ by the
Shepherd Col or® %Wf?aﬁ?‘o‘ml‘hg (?oﬁ?i%ﬂer ‘Eﬁ‘htet @a‘gm naeISplﬁﬂyS hé?l one or in
conbi nat i on w Habkgreuddopiginb@okf d polgiavienbte ecothpssitiad "Ib:adxgcrtmamﬂe oﬁdieor and is
present in the,comngsh %%Htﬂeﬁcg;p%féh‘?&ﬁl‘te n?ei‘%ﬂctsméﬁ@gpl cabdpp black is

i ncluded in the conposition er chromte spin s preferably

bet ween about 0.05% and about 5% by melght of the total conposition. A
nore preferred range is about 0.1 '10 to about | % by weight of the total
conposition and a nost preferred range is about 0.2%to about 1% by wei ght
of the total conposition. A preferred enbodi nent for white | aser markings
on a black background, is to include only the copper chromte spinel for

t he background

3a



29 March 2004 WO 01/ 23189 PCT/ Cl SOO 26536 col oring. Wen ca% Nerrha®sk i s
not included in the conposition, the copper chromte spinet should be
present within the conposition at a m ninum|level of about 0,5% by wei ght
of the total conposition. Preferably, the anount is between about 0.5% and
about 5% by weight of the total conposition. A nore preferred range is
about 0.7%to about 1% by weight of the total conposition. The carbon

bl ack nust"B83 e substantially of carbon. It is possiBI&SWE¥se any of
vari ous known types of carbon bl ack. Carbon black is generally produced by
a furnace process, a contact process or an inpact process. Exanples that
may be cited of the raw material include primarily creosote oil, heavy

oi |, ethyl enectropositien ismat Uemst@ﬁsbedadéisyﬁ@l@tg@@ dne prhthisalispeesibilignt r acene,
petrol eum carbgn dioxi de and pit.ch. oil. endi ng._on. the nethod of
production anﬁpf SOBPETTY Qﬁﬁ@é‘?li“éﬁt@ntﬂﬁ?g&' AN ee‘é‘a\t/riiixr'iously furnace

bl ack, | anmp bl ack, thermal bl ack, acetylene black, German furnace bl ack,
channel bl ack, rolTer fksok,inGetivanprapdeshal resie blnapdsitigadabingclkasand  oi |

bl ack. Two or nore carbon bl acks .,may b d.. Th t .of b bl ack
shoul d not . ex CHEHNEHRICRSHEH CBPISES AP/ BRNTBY WalgHt STV RaTOBPaPE

conpositi 9o ~ asopp@@iohRaBhRias aNpinel Birefther mdng b tdat b08htbyl asight mar ked
areas. A preferred range of carbon black i s about 0.001%tq about 0. 05% by
wei ght based 6arboReblagk Apsedopmdhe tyeight o Wsr i@tahrommorikigny digeein saidhout

0.025% to abo%%aﬁ%ﬁ?ﬁq}{si*@c%%g inRARLCrQk bR b 0 gﬁg@%&& h@Rinde

mar ki ng agent “c y O various pignents an yes that are soluble
i n the pol ycardngndtrk brgggroundexanpl es of pigments and dyes which can be
used for laser marking in polycarbonate conpositions are: pignment vyellow

180, solvent yellow.ldp, eﬁfgoﬁgﬁér}fggl tjhgo veifion§ Ia\ell%%ﬁ} c%?la%ogmoﬁlhda

sol vent red 135, solvent vio vent blu vent gre 3,
pi gnment 1gr eenasér neokingiropértketodBrisisg h\pehitcasboohtetrediff, amdrigegrpentust er
pigment. 29 Nbérncergfegt?voe‘lamount 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.

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




WO 01/ 23159 PCT/1JS00/ 26536 The marking agent is present i A9 Marecm2i4t
sufficient to provide the desired pignent to the |aser marked area. The
greater the anmount of pignent or dye, the brighter the color in the | aser
mar ked area will be. Dyes and pignents are added in amunts fromO0%to
about 1 ";0 by weight based on the total conposition. A nore preferred
range i s about 0.001%to about 1.0% by weight of the total conposition. A
nmost pref VP 8W3H8nge is about 0.1%to about 0.3% by vve‘?cérﬂfs"?ﬁ‘g}t%he t ot al
conposition. Polycarbonates suitable for use in the present invention are
any of those known in the art. Especially preferred pol ycarbonates are the
aromatic pol ycarbonates. The aromatic pol ycarbonates may be honopol yners,
copol ymer s anepleing. uVentdaghasolplacinisi it indydedhin thacpinpesition theasppar, as

determ ned in_ch r ! f - t 0.3.to.about 1.5 dl/ g,

preferably fr%%PQ@%EPQEV%§£¥%g%%%%%“H%gﬂ%ﬁﬁgg“?ﬂégé“ﬁﬁFﬁ%ﬁ?ﬂ%ﬁh?&é may be

branched or usbstane bt Bndveygitarfahd yotaMidnhpddnion. aPreferLpht, thy emagst ol ecul ar
preferably from about 20, 000

wei ght of from about 10, t o, apout_ 200, 000

to about 100g%bﬁe%§bW@é§ggeﬂ“bgg§§F”égWﬁ@&ﬁhbHf3ﬁ#6ﬁﬁﬁ€§ﬂ§ﬁﬁ§T-Tﬁese
aromati ¢ pol yeRrd&LRSd daRed byse bramdalhbydric Bhenghs of Wi phaare
mononucl ear or polynuclear aromatic conpounds containing two hydroxy

radi cal s as feAmRPesHRI- groups, each of which is attached directly to a
carbon atom of an aromatic nucl eus. Typical dihydric phenols are:

2, 2-bi s(4- hydr oxypheRybhoPbiaRaRRst BY Ha@d Ul Bialll 83 C4SbRON; is possible
2, 2-bi s(4- hvdroxyphenyl) pentane; 2,4'-(di hydroxydi phenyl) net hane;

bi s(2- hvdr oxy fsheseydnymétvheies kndyirs {ypeh g tiraskympbleriy | Yarbomblaek is generally
1, 1- bi s(4- hydr.oxyph 1)-3.3 5-trinethyl - cyclohexane; fluorine bisphenol,
1, 1- bi s(4- hde"E)O)év‘M‘%ﬁ‘gn | %’e‘?‘ KiTe; P20t SR EFoXypResy! eV ET JHEARe;
1, 1- bi s( & 5- dExmhpieb thht bygriexitpd ehiHe)rawohareribliexaogs ﬁrimarily creosote oil,
1,1-bis(4-dhygroxpyphen | ) cycl ododecane; 1, 1-bi s(4-hydro- xyphenyl)decane;
1, 4- bi s(4- hydPeap f?élnﬁtg(blﬁ’i‘%m@ttoﬁ}sp' DI dBBx yRAF ISy Bas: naphthalene,
bi s(4- hydr oxyphyenhd ebiesleurh, Laldbf( dioRidr Sy RRER Y - BD%eﬁah{f' BRL il cycl o-
hexane; 4, 4'thi odi phenol; 3, 3-bi s(4-hvdroxvphenyl)pentane; 2, 2" @

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.




29 March 2004 WO 01/23189 PCT' / US00/ 26536 di hydr oxydi pheny?9 March 2004

2, 6-di hydr oxynapht hal ene; bi s(4-hydroxydi phenyl).. sulfone;

bi s( 3, 5-di et hyl - 4- hydr oxyphenyl ) sul fone; 2, 2-bi s(3, 5-di brono- 4-

hydr oxyphenyl ) pr opane; 2, 2-bi s(3, 5-di net hyl - 4- hyLi r oxyphenyl ) pr opane;

2,4 (r) dihydroxydi phenyl sulfone; 5'-chloro-2,4'-dihydroxydi phenyl

sul fone; 4,4' di hydroxydi phenyl ether; 4,4'-di hydroxy-3,3"'-dichl orodi phenyl
et her; 2, 2WORV318. hydr oxy- 3- net hyl phenyl ) pr opane; PCT/US00/26536

4, 4- bi s(4- hydr oxyphenyl ) hept ane;

2,2-(3,5,3 ,5 -tetrachl oro-4, 4' -di hydr oxyphenyl ) propane; and

(3,3 -dischloro- 4,4'-di hydroxyphenyl ) nmet hane. O her di hydric phenol s that
are al so suitabl e THeomatldng iagenthie presephimen emovht shiic@bbve ppolige dtdbonat es
are disclosed.in U S. Pate s. 2,999, 835; 3,028, 365; 3,334,154 and
4,131, 575. It dF%regl pggmﬁxgtstg%? Qg?f&naféﬁg%eya-t 86‘?‘*%%ﬁ‘éa’ﬁ’uoflf"é?fe‘ﬂ$‘“8’i‘%ydri c
phenol s. The gapendkerrHREUIE Aotoreipihe et imarkh® apéa641l 08 Abydshad nst ant
i nvention includé the carbonyl halides, the bishal oformates and the

di aryl car bonapignerntharesitlpd iy pmeanisdesn Picpadeuicht by naisiyrsaedien thear bony|
chloride, . and tcmalxéo%;%gir%oﬁe r&%{}ore }}%{Eﬁ rdl &P?b&ﬁ%?d()‘l%%%@é‘% oo Hy*©
2di(hal o carbon ch as

di phenyl ~ carbonate phen S, Su
di (chl or ophenylejgtardiahattetal cainpmitompliemads) paafdromhtange is about 0.1% to

di (trichlorophenyl)garbonate, .and di(tribrono- phenyl)carbonate;
di (al kyl phen- ?E‘?‘X@Z%@h&f"’&gﬁﬁéﬁ‘eégtaﬁjéct"f’%ﬁ/tfc)“c:ar bonate; di napht hyl
carbonat e; di (hal onc. pht hyl ) carbonates; and napht hyl phenyl carbonate. The

bi shal of or mat es suPdladdrbordades sigebienfdrhise innthentregmt iinadntide drbeany of

bi shal of ormat es of di hydrjc phenol s such as the bischl orof or mat es  of
hydr oqui none. &RRFEASBREAGRS 28 ERRPCEXIPIFISREY RRDELBNGH §Eole SUTRHF as ¢ he

bi schl or gf or myL8%a@bnelelly| ahe Slaneic, pPERRGBAMEs Th¥EObe althdMRLIAY! ene
glycol. Aromati ¢ pol ycarbonates can be manufactured by known processes,

such as, reactPpejyeetsi Bpdrinéxtptesniblerapf.t whithc hatromat mtpree urisresity, stich as
phosgene, a haj c mat b LR.ACHar fa 4 t h,,net hods set
forth in the gﬁg%g@%?tghgﬁfggggﬁdﬁgﬁﬁﬁdgﬁﬁgﬁn5h?en?“h8228§¥%%§fyg§ and
4,123, 436 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



or by transesterfication processes, as disclosed in U S. P&l Msfchglo4
3,153,008, as 7 29 March 2004 S\' O 01123189 PCTI USOQO 26536 wel | as ot her
processes known to those skilled in the art. Al of the above- nentioned
patents are incorporated herein by reference. The poly carbonates produced
are typified as possessing recurring structural units of the fornula: 0 n
r r, wherein Ais a divalent aromatic radical remaining after renoval of
the hydr o9V Eups from the di hydric phenol enpl oyed PGTYH&25H yner
producing reaction and n is greater than 1, preferably fromabout 10 to
about 400. Preferred polycarbonate resins are of the formula: wherein Rl

east 30 or prOBEaBIIP A e a0 I SR o Hr CIOAEPY SRIEPY" | nel udes
hydrocar bon gkgiRs; of bfsmmfétﬂmf}\y@abWeﬁﬂ?ymonJ he 2arpig@t3-gibRshygar bonat es

utilized in the present invention also include the polyneric derivatives
of a di hydri c hyRERgPhenyprepansokyistd aeirpethyrthediosy pemiybpearaae; Zdich as

di scl osed in U; . %1 2I4NGA RS ‘ﬁq: j rpference.
Branched pol yédé@géﬁgitggﬁen?gcsﬁﬁgééar e%%’égc'rkll gegﬁ?n@\d . mli-’g{ﬂg%%yl&of
4,001, 1845 canlilpelrogydipaeg! i ethéd et Frdibydrory-83'-tithrodipberyil oestheas2,an bl ends
of 8 29 March. 4 WO Q1/ 23189 PCT/ USOQ 26536, | i,near polycarbonate and a
br anched pol y@ﬁ[ggﬁﬁc’éygﬂﬂfléﬁ&z‘rﬁ?y "ERYS® of 4&%9564'2}}5’%{ P&%’bﬁ SRE6ri al s may
be enpl oyed i 2% Phactiacidonf-4 40 difydd%ephdrDptdpane; and (3,3-dischloro-
4,4'-dihydroxyphenyl)methane. Other dihydric phenols that are also suitable
for use in the preparation of the above polycarbonates are disclosed in U.S.
10 Patent Nos. 2,999,835; 3,028,365; 3,334,154 and 4,131,575. It is also possible to

employ two or more different dihydric phenols.

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



provi de the aromati c pol ycarbonate. The branched pol ycar boztaMesshrdgdp4be
prepared by adding a branching agent during polynerization. These
branchi ng agents are well known and nmay conprise pol yfunctional organic
conpounds containing at |east three functional groups that nay be

hydr oxyl , carboxyl, carboxylic anhydride, halofornyl and m xtures thereof.
Speci fic exanpl es |nclude trimellitic acid, trinellitic _anhydride,

trimelli tl‘xogp? 38 oride, tris- p- hydr oxy phenyl et hanol , P¢ AP P545 s- phenol ,
tris-phenol TC (1,3,5-tris((p-hydroxyphenyl) - |sopropyl)benzene)
tris-phenol PA (4(4(1 1- bi s(p- hydroxyphenyl)ethyl)alpha al pha- di net hyl

benzyl ) phenol ), | orof ornyl phthalic a tri |d and
benzophenone ‘("éltlraé(‘? P REPFeseesAHAD FhEhost g]ﬂﬁFé Eg%rﬁt r‘EﬁngD% abQ¥tled at a
level of aboufneR@Red?r e hEhcRBHERRAT herBi fe?c%c@gents 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 poI yc%@ﬁ@?@béﬁﬁeﬁr%%‘écegr grec mifisvp Pat RAFSeSEING efRGFING t hi n t he
scope of the dhiVEME @ mds.ef erred aromatic pol ycarbonates are

bi sphenol A po yca onat es.  The most preferred aromatic carbonate is a
honmopol yner derived from 2,2m bi s(4-hydroxyphenyl) propane (bi sphenol -A)
and phosgene or from 2, 2-bi s(4- hydroxypheqyl) propane (bisphenol -A) and
Bi phenyl carbonate, both commrercially avajl able under the trade
designati on LEXAN Registered TM frpm Gg)né{ab_g_ectrl c Conpany.

Addi tionally, the conposition of t yention may include other
i ngredi ents, such as glass fibers, fl ane retardants, stabilizers,

| ubricants, colorants, pI asticizers, nucleants, antioxidants and uwv

absorber's, Prefigrabl ¥.1,29,1h 20040, RIA2H 5 PETE) SERL, 2530 yhese

i ngr edi ent S are OW anoun typrc an about per cent
by wei ght of therdxgt agroapmfﬁﬁnt tten dilBelsic phand] t eanploged binaithee polheer t he
' ngredients a%?oc?&c?r?goreag#or}\daegd n is greater than 1, preferably from about 10 to about

400.
Preferred polycarbonate resins are of the formula:

10 R] (|)

ofo-

Ry

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



pelletized and then nol ded. Preconpoundi ng can be carried 3uMareh 2004
conventional equipnent, such as a nanual 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 Leistritz twin screw extruder. Portions of the blend can be
preconpounded and then, extruded with the remai nder of the fornul ation,

and cut or chopped into nol di ng conpounds, such as conventional granules,
pel l ets, eW®01@318%t andard techni ques. Markings are carr PEHUSW268M t he resin
conpositions by nmeans of laser irradiation. Various |lasers may be used,
including a carbon dioxide |laser and an Nd: YAG | aser, The settings for the
| aser depend on the type of |aser used, the markings, the speed with which
t he markings Wirlekr palyegspiadelamhd branshedpplysarbowate. Someovexdigpidsofafiy | aser

ettings are s in the Ex les. Th resent inyentiaon al so.enconpasses
orticloe of o8 EDablel RRienaR Rer B o RN avEF of A BER6RE S vont s on

is electrical @Mfﬁ@lﬁmaromac b@&@ﬂ%nat@_\/enti on is explained in nore detail
in the following Exanples, but it should be recognized that the scope of

the present invention, is . not restricted to these ampl.es. Exanpl es

Ref erpence Exanpl es ﬁ? b@”&h%‘?@]{i’ﬁﬂtb%ﬁ%m¥%fe Pé‘?fﬁ“ﬁlérggdﬁgé\o}éfﬁéﬁ‘m&y

bl endi ng 3 polasear RAARL Poly@drkatibe- 120se BRLEGHE AkeNB 80 tvef AR End 3, 300)
A

as shown in Table 1, 1 i/ﬁvvei_ght of net hyl nethacryl ate but adi ene styrene
copol yner, 0. 398HyomerighPobiupmsionalepsganici ompasnda caniainiog mlengt Wieieght  of

1168 (a stabid|] r i I , % i,0 f .1076 (an
10 29 March 20%&%%??%51;88%15%%%%@% g%rtb;gg&ll érr?t%’? B AR ®and the
col or additi veslshowl ami dadrhieeslthemofy Bpeifal exampkrinande evtinellicic rrgid, he
sanples on a Werner . & Pfl %jﬁerer xtruder at a. t eratyre of 270C . The
extrudate was té‘qu?létEF f‘ﬂlecfE 'ér‘Wﬁ_ Iél_rc 'Bﬁ{tﬂﬁ” Fi HF'P'ggRrﬁéVl &yt ffandlest parts
were injewti onsiai-Bie$herold DemBgphéaticect i ore (1,3,5-tris((p-hydroxyphenyl)-
isopropyl)benzene), tris-phenol PA (4(4(1,1-bis(p-hvdroxyphenyl)ethyl)alpha,

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,




mol di ng machine with a set tenperature of 290C. The resin ZaXagh 2494 or

two hours at 120C in a forced air circulating oven prior to injection

nol di ng. Each sanple was nolded into a plaque of 10 cmdianmeter. An Nd: YAG
| aser was used to irradiate the sanples with the settings shown in Table
1. The patterns used to test the |laser marking were "GE Plastics" |ogos in
different sizes, filled in 10 x 10 nm boxes and lines of different

t hi cknessd¥03BPe 1 shows the differences in the bl aclfcgg'@ﬂ%wnd col or of
different sanples used for |aser marking of color or white on black. The

| aser used was an Nd: YAG 1064/ 532 nm Car| Baasel |aser. The | aser settings

wth best results are nentioned. Each sanple was placed next to a black
background r ethesenegredisatsy prenedddd dmlew HBeWHeetypically Hessethanoabdet & i ne i f

t here was di $§1%Er9rrt§/t\§v§{ghi&thg?ot91|c% otb)@i%Fgr ound color or in the | aser
€ resu

mar ked ar ea. s are visual “‘conclusions fromthree people. Il 29
March 2004 WO 01/23189 TABLE 1 Exanpl es Pol ycarbornate Color (% by

wei ght) Additive (Bésbyesmtsgire obRafied whes. tba (ng@dieOts16% CardnoppuBldadk’ |
Bl ack' 10, 000 congparisen to frambback without dye 0.05% car bon 11 A
Yel lowi sh in BEXetzed; fﬂh%u en molded. recompounding can’ be carried out In
5 conventional equipment, such as a manual mixer or a Papenmeier TGHK40
mixer and the dry blend fed into an extruder, such as a Werner & Pfleiderer
extruder or a Leistritz twin screw extruder. Portions of the blend can be
precompounded and then, extruded with the remainder of the formulation,

and cut or chopped into molding compounds, such as conventional granules,

10 pellets, etc. by standard techniques.

Markings 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




Bl ack’
Iriodin L S8303 Hardly Good |

pi gnent supplied by Merck.

10, 000 Hz distingui shable from bl ack 0.20% Sol vent 2§ Macait2(fde w 63
Chromite O "0% Copper Ref. C 97.75% 10. 1. 0% Car bon Macy" OUW r iz

di stingui shabl e from bl ack wit hout dye
2Pi gnent Bl ack CDT 1145 supplied by FERRO 'Iriodin is a pearl luster
4Vacr ol ex Blue 3R supplied by Bayer 0.20%

0. 50%

Sol vent dy r 63 97.92% 0 0 % Carbon i t A Hardly 0% Copper
12. E Chr orﬁ'&@%%oo Hz PCTI USOQ 26536 background at COm"FE(Eg %F Di stance
Laser Marked Area ill a i lordly ! Poor 3000 Hz distinguishable 29 March

2004

15

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
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

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
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



WO 01123189 PCT1US00126536 As can be seen from Table 1, ReZ®Marabe20@4anpl 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 yell ow and pearl |uster
pigments in the |aser narked areas. Reference Exanple b has a | ower anount
of Carbon bl ack (0 05% by wei ght), which provides a good contrast for the
yel | ow pi gnent but allows the yell ow pignent to show thr ough t he bl ack
backgr ound 04118 Exanples 1 and 3, illustrating the cl B eV ent i on,
contain a copper chromte having a spinel structure and car bon bl ack' at

| ess than 0.05% by weight of the total conposition. These Exanpl es have a
bl ack background col or and good contrast between the yellow or blue |aser
mar ki ngs agai nst the bl ack backgr ount®®i% h no discol orati on. Exanmpl e 2,
illustrating the clainmed invention, contains a copper chromte having a
spi nel structEL&pwsT arBor@¥ € | Oblo! GMEN] L&EQT [ NG dkBlokid g | CHeksin 11 S
Exanpl e has a bl ack badggrephnd | ealiave and| ®uggod |cambiktast betavweenrkkdg white
| aser mar ki ngs agai nst the bl acks baediggound with no di scolaxation.
Ref erence Exanples D O and Exa i

] -6 here pre
pol ycar bonat ¢ Refei n (B4 25, m)Pé'b’u¢aa'?°“w=l t off Faptut 23,|300) as shHown in
Tabi e 2, 1% by wei ght of. net hyll BBfhacryl pi%° Bt 4 i‘sé'iﬁ,“s'éaf’ﬂ? rene copollyner,
0.5% by wei ght of pentaerythri t‘g rate, 0.1% ﬁmou\ﬂéﬁeght of 1168 (|a
stabilizer firom G bp Gel agy), 0 bqgsjj’% wei ght of rganox 1076 (an
ant i oxi dant figrg Cli 0%, 1T a au@,; CATbokel 11900 eXHEMRIAGh T NEGRalTpl €s [on a
Werner & Pfleiderer |extruder atlaa:tenpel atoos Bz Qfcontph@édn}C [ The extrludat e
was cool ed through a| water bath prior tp pell et|ibkikngtholtest parts wgre
injection nollded on A Denmag i nj|8&&% ¥iverto| di ng ndclé ne withl a set
tenperature af_290C. | The resin|Xel€Wo3ried for tvo hnurc at{ 120C in forced
air circul atildg oven ‘5 PBr to i rgf oo Eogﬂhnc.i oS nmpt¥iwas ndl ded
into a plaque of 10 £m di anet el "*The |aser lsed A %pa E"ld YAG 1064/[532 nun
Car| Baasel llaser. The patterns  4sesila w1thoutdve
yellow 63 .
0.20% Copper
Chromite2
Ref. C 97.75% 0.10% Carbon |12 A Black Poor
Black! 8000 Hz
(grey)
0.50% Iriodin
L5830
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



29 March 2004 WD 01/23189 PCTI USOQ 26536 to test the |aser?WiPSPoere "cE
Plastics" logos in different sizes, filled in 10 x 10 mm boxes and |i nes
of different thicknesses, Table 2 shows the results. The L-rati o was
performed on a Macbeth 20/20 visual spectrophotoneter and is the ratio of
L-white/L_black. H gher values of L -ratios are preferred, The | aser

quality in éﬁﬁégﬁhthe clarity of the Ilettering and Iinggﬂhgpégﬁﬁlaser

mar ki ng. E |l e was placed next to a black backgr ence and
viewed froma distance of 1 neter by three people to determine if there
was discoloration in the black background color or in the | aser marked
area. The desired background color is black and the desired |aser marking
color is white. 14A3%anvke e¢erdoon Taped] ReR1oge hxampiee SPECbLCoavaddiigive (% by

cnrom ce 8 11 B begRhack aretOR b PR hER P RES < SORBREE e
Re=f. ) background, but distorts the yellow and pearl luster pigments in the laser
marked areas. Reference Example B has a lower amount of Carbon Black
5 (0.05% by weight), which provides a good contrast for the yellow pigment,
but allows the y-ellow pigment to show through the black background color.

Examples 1 and 3, illustrating the claimed invention, contain a copper
chromite having a spinel structure and carbon black ‘at less than 0.05% by
weight of the total composition. These Examples have a black background

10 color and good contrast between the yellow or blue laser markings against the

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



i fo 0.1
I ron, Mang
| mef. N97.

098. 15% ne
Spi nel 5sl o
97. 35%Chr o
1. Wo Coppe

5% 0. 2% Copper, Iron, Manganese Roi. Mo. ~g O2SMAtHRiod

anese Spinel4 on fine print were truncated ,ind not clearly
35% 1. 0% Copper, 250defi ned. hiteBlack ood Iron, Manganese Ref.
]4 4.9TooorWBiteG ay 0.2% Copper ite

W 97. 55%0. 5% Copper 300Good' | bi t eBl ack

) t i nel 5 7Goodi ack 1.0% Copper Chrornite j 35" > f
Woo@_zs??&r ornite 5pinel, 38l"'. 0.2% Copper, Nang'gl‘r{ggng{iﬁ?érjon

Chrom te Spi ne

10

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
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

desired laser marking color is white.



C.hro niteSpir cl2 1. U% Copper,

JA Copper, |w anganese,

Cray ray 55 450 Good

Manganese,

I ron

i ron PCT/USOOL26535 TABLE 2
L-rati oLaser Laser Laser Background Marki g _
Qual ityCol orColor 400 Go d Black N 1 foe Poor White/ Thi te 4,7 Ro~~ Good

Chr or ni 22Mar¢h200d) | ft 5

, %l arking Marking , Speed

WO 01/23189 PCT/US00/26536
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®




| Wihite | Black 7 3 Not Not White Bl ack Anpl dedMbl dedNot BthMrrawzi0§éd
TooPoor:;'sdl e r; black Crev Too PoorleerF' lac i slow too Poor wWl.iteac
sl ow 200Good' ' V hiteBl ack 50Goo(Silver/ Black White 125Poor G ay

OOMar ki ngst hi teBl ack 35.15 % 0. 2% Copper, |Iron, Cobalt Chromite S ineP
............ C. 85% 0. 5% Copper,

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.
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CDT 1145 supplied by FERRO "' Pignent P3097 supplied by FERRO 3Pi gnent
P1C3095 supplied by FERRO -Fignent P1(3060 supplied by FERRO 5Bl ack #1
supplied by Shepherd Col or Conpany As can be seen from Table 2, Reference
Exanples E -N contain a different type of background pignent fromthe

cl ai med 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 markings on a black background. Reference
Exanples E and 0 contain a copper chromte spinel pignent, but at |evels
bel ow 005% by wei ght, Exanples 3-6, illustrating the clained invention,
have good | aserpguakity with good contrast between the bl ack background
and the white | aser markings. Exanples 5 and 15 6 al so have superior | aser

mar ki ng speed, which is preferred at higher p oduction levels. 16 29 Mrch

2004 CLAIMS 1. A. rksi n A&ossposinipositiohaavinglabaserkingpiopagiepcameisinges

conprising a pOLYGHANALE b ﬁ%H‘ébtlv@’&m%ﬁlflt%‘?ta'c\é@%e@'gﬁldﬂﬁte(Pi‘:mﬁ%ﬁ‘%?iﬂ@lr chromte

having a spinet” Structure and up to abo he t ot al
corrpogl ti Og of Stycturg 3¢dip to about 0.05% by weight of the total composmon 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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bl ack, wherein said polycarbonate resin foans in |aser stré¢Masghe2®04 o form
light colored markings in the |aser struck areas on a dark background. 2.
A resin conposition according to claim1l1, further conprising a marking
agent. 3. A resin conmposition having |aser marking properties according

to claim2 wherein said marking agent is a dye or pignment present in an
anount up to about 1% by weight of the conposition. 4. A resin conposition
havi ng | aser marking properties according to claim2 wherein said marking
agent is a dye or pignent present in an anount from about 0.001%to about
1. 0% by wei ght of the conmposition. 5. A resin conposition having |aser

mar ki ng properties according to claim2 wherein said nmarking agent is a
dye or pignent present in an anount from about 0.1%to about 0.3% by

wei ght of the conpogiti o resth congdRBion HaPRP Okl merkidpaptbpdtidsamesrai@r Ki ng
properties acctor?ll.ng1 slo cl aim 3. \Aa?er ei.n salld d¥e I.s_sel ect etd rtomthe
group consi st iR BREHINEY CPPLETIBES SWBe V& RECSTR T 8l 2PNt Yodty ent

yel | ow 163, sdkaseatioutyebYody vicightafithe tetal operpositied 135, sol vent violet 122,

sol vent blue 97, solvent green 3, pignent green 7, solvent violet 36,
solvent violet 13 aand pelgrl N usterirngi g?rre,nt. 17 ZS‘HPNW ch 2004 7... A resin
conposi tion havi ng 3 aser’ ek NP PSP SPY NG dasFRBTHERFOPFEESAEPHHIZ wher ei n
sai d copper chpeiimel whérein sakl quppsathiomite inehioprasenofroat abolie@st tabout 0. 5%
by wei ght of t ! . A resin conposition having |aser

mar ki ng pr Opﬂf{“@g&%@'&%ﬁlﬁ%ﬁl%ﬂﬁ?ﬁ% 1 wherein said copper chromte
spinet is present fromabout 0.5%to 5% by weight of the total

corrpo;i tion. 9. I A resin £ esgposimpositiondiiing 1dsaSarkivgl propgtigy perdinges f
according to . m 4 I ej i.d. er..chron Myl i resent from
about 0.7%to tga 6@1 Y%}_gln g\a/b{egil caq%gro"‘fh?%ge %pcl) egllsoﬁ?glr:]gg%%? |egdr?}1£ %")" resin
conposi ti on hakPrgl% b)éé’lelgﬁh@ﬁéh%@t%ﬁ@lpﬁ@m%s accor di ng

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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to claim1 wherein said carbon black is present in the anothMagh 2094ut
0.001% to about 0.05% by weight of the total conposition and the copper
chromite spinel is present in an anmount from about 0.1%to about 5% by
wei ght of the total conposition. 11. A resin conposition having |aser
mar ki ng properties according to claiml wherein said carbon black is
present in the anount of about 0.025% to about 1.035% by wei ght of the
total conposition and the copper chromite spinel is present in an anount
from about 0.2%to about 1% by weight of the total conposition. 12. The
resin conposition having | aser marking properties according to claim!]l
wherein said pol ycarbonate resin is of the followng fornula: 18 29 March
2004 wherein RI and R2 are independently hydrogen, (lower)alkyl or phenyl
and in is at |east Wheréih RIradaadt yndepéndestty ddraped, (BOr)alklyk ot gienyl (| ower)
al kyl incl “dea%d*}w{ 8“1%?96‘o%r‘é’fépa%lféet&gé?ﬁlola&doso@ 93 ‘?é%plsao‘ﬁé? afyl’ €51 1
aser marking proper o claim

p
conposi tion havin i es accordi na Wer ei n
sai d pol ycar bolﬁalllgesrhé@mﬁarb@ﬂ groppsspeonpl 10 ersbspsar bonate. 14. A resin
conposition having | aser marking properties according to claim1l wherein
said conposition fuyther,conprises.up.to.5%h i.ght of .. the conposition
of one or nore addi H‘ona’I\ TFSE;SP%P%H{ & }?glngé?sg}énﬁﬁ%% nger&?soﬁcﬁorcdé sisting
of : gl ass fi betoglaith|laneersiesad delpcasbonateabiin isadnsphenalbrpadepatbonate.ol or ant s,

pl astici zers, nucleants, antioxidants and UV absorbers. 15. An article

nol ded fromthe resL41 cg&posi tion of clllai mll, 16. .A rretggd of gr&lar king a
pol ycar bonat e cormpoXtt i oft By SYPREHIRG havig 136t PR PP e AE8EME on t o
| aser radiati oto dlaimm shemih SR dnaweition Saildr coopes up ito A%clonpreighest a

pol'ycarbonat e ﬂh@%hxﬂgosﬁt‘fbne&f &Gtoir‘ﬁ?oré‘g@d{f?(’inai’\iﬂl}g?ed%&ps%fecteﬁ fﬂoﬁm}kcgé(?\ﬁo“ ng a

spinet structure an to about 0.05% Db I ght. of a carbon | ack based
on the conposi Yan8RINEAk rEasH 105550 fIgEeFelardiniiatt I]t'l%féﬁ’ AUPTEARES: FHORESer

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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struck areas to formlight colored markings in the |aser s£9 ereng? s on
the dark background coloration. 17. A resin conposition having | aser

mar ki ng properties according to claim1l wherein the background col or
consists of the copper chromte having a spinel structure. 18. The
conposition having | aser marking properties according to claim15 wherein
sai d copper chromte spinet is present in an anmount of at |east about 0.5%
by wei ght of the total conposition. 19 29 March 2004 19. A resin
conposition having | aser marking properties according to claim15 wherein
said copper chromte spiel is present fromabout 0.5%to 5% by wei ght of
the total conposition. 20. A resin conposition having |aser marking
properties according to claim 15 wherein said copper chronmte spinet is
present from about 1, 7%A @esirab@tipositivnidvingilgbt mefkitgheopatied accerdn@si tion. 20

to claim 15 wherein said copper chromite spinel is present from about 0.5% to
5% by weight of the total composition.

20. A resin composition having laser marking properties according

to claim 15 wherein said copper chromite spinel is present from about 0.7% to
about 1% by weight of the total composition.
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