; e3elLl j 6TLi z| A RESIN COWPOSI TI ON FOR A WH TE MARKI NG FI#LD OF THE

I'NVENTI ON The present | i | ates to a resin conpo 5'sition for a
- white marki ng which camﬂm \m‘“mme mark ing by irradiating Iais@erjupmfﬂs,
particularly, a resin conpOSH&ion whi ch has not only excell ent
whi t e- mar ki ng properties, B8 *°al so a renmrkabl e nmoul di ng process ability
and inpact resistance, and is available at an 10 i nexpensive price as well
as recycl able. To be nore specific, the present invention relates to a
resin conposition forAaRERINeCOMPOSHHIOW EORi 3 WEETHI MABKINGpr oducti on of a
nmoul ded article whose surface can be marked with recogni sable or |egible
white letters or 15 figures (e.g. key caps of a keyboard, button parts of a
notorcar) by irradiating |aser beans with a wavel ength of, for instance,
1064 nm t hereon. BACKGROUND COFIEEHE PRVENE ONVENTEON s a comon practice to
print letters, designs, figures and the |like on the surface of a noul ded
resin article. The pFhet pmgsestpdnventddnbyedates dioy afrégiowraenedmi ques,
fromthose using paints such as pad printing and i npregnation printing, to
a 25 prifti ngitté@hnil‘fqm‘eaby’hﬁﬂé@nglacrﬂ{ﬂn@séﬂlilsghrﬁaﬂ riimtd orh it reanlaf t er,
mentioned as | aser marking). Al though the nmethods using a paint are nost
wi del y enpl o}8d Pyr izgediatipng- lagqrpeams .2 Pant YL 1Y hed pFrottRses have
di sadvant ages: hi gh processing cost, fears of environmental pol]lution by
sol vents, [ eSeMpeSithPR Which heSydothgnlgt e*aat ket dithere tapkingser
marking is a cheaper and nore _efficient 5 nethod than the painting
t echni ques oRFRBEES1PFs BltpPdShatk FeJapHatdSs MALENFRETRESNSUr es
excel | ent durgb'L%ty of. the printed terials, thus bein i ghl y val uabl e
'n i ndust i aPPABBEYCaPAoMEPARE AeFASIAICSa e i RHETNLR ¢ bedh

ted for | mrking,. For. 10.inst tent licati
oo opoi noin3288hr 88 bR neadec tanar Ratus R o C SIS o ki ng
. ?%eéi??%}g@g§r§§bgeﬁEt&%b%n@& & Herh Sy bl gpdef, W th a

filler discolourisa aser beamirradiation
composition for a white marking which is useful for a

production of a moulded article whose surface can be
marked with recognisable or legible white letters or

15 figures (e.g. key caps of a keyboard, button parts of a
motorcar) by irradiating laser beams with a wavelength

of, for instance, 1064 nm thereon.

BACKGROUND OF THE INVENTION

20 It is a common practice to print letters,
designs, figures and the like on the surface of a
moulded resin article. The printing is performed by a
variety of known techniques, from those using paints
such as pad printing and impregnation printing, to a

25 printing technigue by means of laser beam irradiation
(hereinafter, mentioned as laser marking). Although the

methods using a paint are most widely employed for such

LT
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15 An exanple of the noulded articles to be printed with letters and
figures by l|aser marking includes a keyboard of a personal conputer. Min
- printing nethods for the surface of a keyboard used to be pad pr?nth% gnt o
an acrylonitril e-butadi ene-styrene copolyner (an 20 ABS resin) and 007
i npregnation printing onto pol ybuutyl ene2terephthal ate (a PBT resin).
However, of environnental problens inclusive of as the factor of the cost,
the marking irradiation of |aser beans by using an 25 other | asers on an
ABS resi n hapriagdangbovdeppaoessses ihavsonbigetwntvagescyleighgpas-wel |
met hod conprising Nd: YAG | aser or replacing the On the one hand, a black or
dar k- col our egesgikg cost ,JiNa2e02f eqwvinupnentmwhepallytidhekyi selon a
noul ded article coloured in |ight gray, creamor other colours having a
hi gh bri ght n¥estsr Leght possibdd itthe oft Irecyealidhg t et i ackmatheé ngtders not
stand out on a black or dark-coloured 5 article. In the case of the latter,
| etters and hpgdredasksumgrkdng iift ad dheapsin eangd Eeyki efShctenbur
(hereinafter, referred to as a white marking). However, it is usually
i npossi bPe tBedbedl pan kher Paayidng e ABS rasing blo i FEadsinpba of
| aser beans. 10 Japanese Patent Publication No. 47314/ 1990 (JP B-2-47314)

di scl oses a WBFKLRY PECKESGue fGSeedAKINELRBURT RECELHPRT s@ura-
irradiating | aser beanms_on the surface of a thernoplastic resin such as an

acrylic resi RX1#REr 8by thRe PrardGch et el SodsikRe 429 (R1¥BYo 15 form a
whi t e- ked tjon. ,As net hods qf i, whi t Ki th f

of rosins. HBIGARTE 5BnaPoRAGR e B G TomT oo 1920r bor BeiKg, i nt o
a tesin, titaniym bl ack %Jap nese Pat ent eéggic tion Lairgéo en Ng

81117/ 1088 (SPCARASUEE: B9y E" Resh) shnvess chidan Ao it ostiSn LAPE- open
No. 25 /19 - A- 8- , NI . X i Pat ent
Applicgg?on %gfgggsgh.Réggggg%Qf%%%%g??gkﬁﬂ?%géggig%%??I%ﬁ%ﬁgﬁ§gn1ﬁygpoxide
[ Japanese Pa&§9§6ﬁ@§éhC?BbQﬁ-B%tQBQQ%Q'%é%fgggjg]ééﬁﬁﬁ€f3$%5f3§3l7)]) and

ot her inorganic com 25 pounds. These rethods are sti npractical in terms
of the whi texnsﬁﬁiﬁ?dtﬁaaghwaete e AL IS th e {EDUTREae 298 &l SO 1N

ternms of the inpact resistance, 7 0 JUN zZ002 - 4
resin blended with a filler discolourisable by laser
beam irradiation.

15 An example of the moulded articles to be printed
with letters and figures by laser marking includes a
keyboard of a personal computer. Main printing methods

) for the surface of a keyboard used to be pad printing
onto an acrylonitrile-butadiene-styrene copolymer (an

20 ABS resin) and impregnation printing onto polybutylene
terephthalate (a PBT resin). However, in consideration
of environmental problems inclusive of recycling as well
as the factor of the cost, the marking method comprising
irradiation of laser beams by using an NA:YAG laser or

25 other lasers on an ABS resin has been replacing the

above processes.

On the one hand, a black or dark-coloured mark-



whi ch has decreased as a result of the incorporation of the inorganic
conmpounds. SUMVARY OF THE INVENTION 5 It is therefore an object aof the
present inven tion to provide a resin conposition for a white nﬂﬂkﬂWbmWhich
can develop a clear white marking by irradiating | aser beans. It is another
object of the present invention to 10 pravide a resin conposition for a
white marking which can give a renmarkable white marking w thout |osing the
i npact resistance of the nmoulded article. It is a further object of the
present invefAngodst gepesrrldy sifesitiveomos mandad arviclie ealkimegdon 15
whi ch a marking can be made with a high whiteness even when the irradiation
ener gy i ntensht yight| ggay .beaeamn ©1 owhex staldurfyhasin®by deiglof t he
present invention is to provide a resin conposition for a white marking 20

whi ch has a Yjoadhitbelssi o pliobdoesisi-l i On thee dtheanthand of théreb radisent
I nventi on have worked hard on the subject in order to achieve the above
obj ect s, andmpirkingy dgesc dedr 6d anidatoud rasuladdd st i Ak cPoleuredie of a
resin composition conprising specific 25 resins in conbination with a
speci fi c5dyeastipilgrentdncihedeasieo®ta thendaidiay, disttiens vl teigF®$ng in
response to irradiation of |aser beans. The present invention is 20J U
N 2002 - 5 should be printed in white or a whitish colour (herein-
after, referred to as a white marking). However, it is
usually impossible to develop a white marking on an ABS
resin by irradiation of laser beams.
10 Japanese Patent Publication No. 47314/1990 (JP-
B-2-47314) discloses a marking technique for resins.
The technique comprises irradiating laser beams on the
surface of a thermoplastic resin such as an acrylic
resin, whereby the irradiated part foams and lifts up to
15 form a white-marked section. As methods of making a
white marking on the surface of resins, there are other
known methods which comprise incorporating, into a
) resin, titanium black [Japanese Patent Application Laid-
open No. 81117/1988 (JP-A-63-81117), and Japanese Patent
20 Application Laid-open No. 25806/1996 (JP-A-8-25806)1],
cordierite and/or mica [Japanese Patent Application
Laid-open No. 267191/1992 (JP-A-4-267191)], aluminium
hydroxide [Japanese Patent Application Laid-open No.
25317/1993 (JP-A-5-25317)], and other inorganic com-
25 pounds. These methods are still impractical in terms of

the whiteness and quality of the marked letters and

figures, and also in terms of the impact resistance,



based on the above findings. In other words, the present invention provides

a resin conposition for a white marking which conprises an acryli.c, resin A
“a styrenic resin B, and a black dye or 5 pignent C, and which caﬂ(béUMﬂmked
in white by irradia tion of |aser beans. The proportion of the acrylic
resin Arelative to the styrenic resin_By(the forner/the latter) is about
1/99 to 99/1 (by weight). The proportion of the black 10 dye or pignment C
is about 0.01 to 3 parts by weight relative to 100 parts by wei ght of the

total anmount wiidlhehaesdiacreanddthe sesesuBt OF the AnBOEPLITatQRSE ideut ing
the resin A and the resin B, an acrylic nononer may anount to about 20 to
80~ by wei ghttlas motgdreic 1SomMpeuné@si n conposition may further conprise a
white dye or pignment D such as titanium oxide. The ratio of the white dye
or pigment Dis about 0.01 to 10 parts by weight relative to 100 parts by
wei ght of the total anmpunt of the resins A and B. 20 As the resin A, use
can be made of poly(nethyl nsUMMARY OR)THEhENVIBENDEONaver age nol ecul ar

wei ght of the resin Ais, for exanple, around 50,000 to 150, 000. Used as
the resi® B is a rubligr -imdiemfate/ rami abjest nofutheaprasent inven-
acrylonitrile-butadi ene-styrene copol yner, 25 and a m xture of an
acrylonitril é&dnn ddi @recwide enerespol gompoahtian foryhowhitel masikingne
copolymer, to nane a few. When an acrylonitril e-butadi ene-styrene 2 0 JUN
210Z - 6 copdlighercan ¢evelamrae oleamn weiyeomerking- byyismeddegdngrer and
an acrylonitrile-styrene copolymer is used as the resin B, the proportion
of an acryl odidS81 &ef¥omer unit relative to an styrene nononer unit is 5

about 15/85 to 28/ 72 (the forner/the |atter, by weight).
It is another object of the présent invention to

10 provide a resin composition for a white marking which
can give a remarkable white marking without losing the
impact resistance of the moulded article.

It is a further object of the present invention
to provide a resin composition for a white marking on

15 which a marking can be made with a high whiteness even
when the irradiation energy intensity of laser beams is
low.

! A still further object of the present invention
is to provide a resin composition for a white marking

20 which has a good moulding processability.

The inventors of the present invention have
worked hard on the subject in order to achieve the above
objects, and finally discovered that a moulded article
which is made of a resin composition comprising specific

25 resins in combination with a specific dye or pigment can
develop a remarkably distinct white marking in response

to irradiation of laser beams. The present invention is



The nunber average nol ecul ar weight of (a) a polymer constituting the resin
B or (b) a matrix conponent is, for exanple, about 30,000 to 100, 000,
“determined for (a) the polyner, provided that the polyner is a honogeneous
10 resin) or (b) the matrix conponent, provided that the polynerl 0 JUN2002
constituting the resin B is a heterogenebus resin conposed of a continuous
phase of the matrix conponent and a di sperse phase. A carbon bl ack having
an average particle size of about 10 to 90 nmcan be 15 used as the bl ack
dye/ pi gnent basedr eugitdgt abiey epfddehithSSpeci fi cation, acrylic resins and
met hacrylic resins are generalised by the term"acrylic resin." It should
al so be understood t A&t odbey WOTds.d thed PReEeady inverddian mipwdes a
generically 20 called "(neth)acrylic acid,"” and that acrylic acid esters
and net hacr yKesifcic@messditd opayf e ac #hide Mamiinaciiich eannrisgeran
DETAI LED DESCRI PTI ON OF THE I NVENTION 25 [Acrylic Resinég! The acrylic
resin A incl 888¥1lich&esinoA.c@ Fovnedd ovfiedine dht At 2 xladie EMAFtuti ve
mononer, at | east one mononer selected fromacrylic nononers including
(met h) acPyl i B19FRAE Snd anfe Wiigdy WaNC PE&ciMpTRderidl VN e rradi@acrylic
resin Ais to foamup in response to irradiation of |aser beans (e. g.
wavel engt h 5t30884°Amtaskd #&AMNSop a white marking on the surface of a

Tothyl acrylate, o RyPSabPRPAFELOR: By o ARINE RSP A AR hexyl
o1 Lr e ahd ofRobh RYWERAEFREAN B b o Loy She AR Ft) SfSH ot es
(ot vy acr 1 af 6292 U T B Mol | PRl Bl o e Bt oty

2 monont? ot ke PRaRTERERSCE, 1B R STt s IR WY rer Such

a nonomer negds.PRL¥ &8 ?900?89E£”%&i%%@g%ﬁ”dﬂ*ﬂﬂ&féﬁ¥éﬂiéhdHH¥”8¥’ and

i ncl udes, for 1 nstance, vinyl ester 20 nononers such as vinyl acetate,

styreni c nongRErsebonbf AAREEnBE@WIinViBNY! OFY dMGncifins MBI sat Ml ef i ¢
anhydri de and i m de-series nononers. The acrylic resin A may contain a

rubber conpoingnthe Th8sitbheandompenerisinn@,udes )admflididigssr Aay

pol ybut adi ene) a but adi ene-styrene copol yner, poly isoprene, a

but adi ene- acaybuontttol abocapokynto, 88k byolmetighdnexs sopiteries .copol yner, an

et hyl ene- pr opyl ene 2 0 JUN 2002

15 The resin composition may further comprise a

white dye or pigment D such as titanium oxide. The
ratio of the white dye or pigment D is about 0.01 to 10
parts by weight relative to 100 parts by weight of the
total amount of the resins A and B.

20 As the resin A, use can be made of poly(methyl
methacrylate). The number average molecular weight of
the resin A is, for example, around 50,000 to 150,000.
Used as the resin B is a rubber-modified styrenic resin
such as an acrylonitrile-butadiene-styrene copolymer,

25 and a mixture of an acrylonitrile-butadiene-styrene

copolymer and an acrylonitrile-styrene copolymer, to

name a few. When an acrylonitrile-butadiene-styrene



rubber, an acrylic rubber, a urethane rubber, a silicon rubber and the
| i ke. The rubber conponent can be incorporated into the acrylic resin A by
- bl endi ng, or by copolynerization such as graft copol ynmeri zation JEN%}?CK
copol ynmeri zati on. Exanples of the desirable acrylic resin A inel 0
pol y(nmet hyl nethacrylate); and pol ynmers éontaining nethyl nethacrylate as
the constitutive nononer, such as a nethyl nethacryl ate-styrene copol yner
and a methyl 10 net hacryl at e- but adi ene-styrene copol ymer. Fromthe
st andpoi nt s @or®lyaedher of mikyturerekian peopkeritsileeehdnesal strength,
expenses, and conpatibility with the styrenic resin B, it is especially
f avour abl e t #oP@IlFmepANA st BRAT Heamblerid et efyrapeseonetymeE i8spAgdis A
can be used alone or in conbination. The nunber average nol ecul ar wei ght of
the acrylic @&sithe Fesigy B.nsthe@rorgistitomobHorn t aCABbOBOOriAAd preferably
about 60,000 to 120, 000. Were the nunber average nol ecul ar weight is |ess
t han 50, 000, MOREMEF YRjdc tralehistanrc® 4% SPITeRe JBRRYBSE. URHtaddi tion, the
resin conposition is likely to suffer froma decrease in strength and
i nf eri or Sext &AL dpddar it &8 /sircH e fiRingas Kee Haktes. | PE VRighEdci ent
conpatibility with the sayrenic resin.. On the other hapnd, an_acrylic resin
25 with a nu VRS MAL &1 T Yﬁl%%Feofhéﬂ)130?96®m§¥ves t he
resin conposition.an excessively hi nmel t. viscosjt t her eb acrificing
e moul dob Gorp T B GERth §' 45 (pL A aabtTH epTRRBYeEy oni o resin
B only needs _to contai.,n at_.least. o no S cted, fromstyreni
mononers as Fﬁé @gﬁ@ﬁ%ﬁﬂiaﬂgéknﬁﬂé§§ a}ﬂqﬁég'gégei %E?r%%ngah%ﬂﬁnggner 5
or 'a copoly . t yreni £35] i show. wWhj t e- i.ng
properties gﬁ%Ftﬁgﬁ?%é%%p F%?hggﬁgﬁgéﬁ%?é%hﬁ?ﬁ%ﬁaﬁcg efa thgggéégg when
used in,@0MbLALIKON W t(*i)h)t %) A GH A G r@tﬁﬁ;ﬁblﬁangp f&w\/i&QaCBE%%' gnhB enables
the acrylic resin Ato sHowits i'te-marking properties 10 by irradiation

of laser beagp1ghed AN ItHENY Ihe IFbLOMARN{ S04 H‘é%@:_c&?@néb%' e use of
the acrylic resin A. Further, the styrenic resin B is highly conpatible
with the acrykkgn esipole@dE IdRAMS adi Y phdPacss I ené Shaseexand
excel l ent nouldability to the resin conposi 15 tion. The styrenic resin

i ncl udes styeemponafntaldoy sulEtisgdisRd Hagene X ecagbon- bRAbY| Bhyiage,

m net hyl styrene, p-nethylstyrene)) a hal ogen-substituted styrene (e. g.

o- chl or ost yr ene avpralgleo pasttyrdree s iz rafroshguenk) , t@09@nnm can be

a- al kyl -substituted styrene having an al kyl substituent in an a position
(e. g. a5net hykdt peetbe dlechy|dytey/mdrgmerdthdCt he |i ke. Styrene and
a-net hyl styrene are particularly preferred anong these. The styrenic resin
B may contain a nonoRBroyghent2ihenhpresen tsispeti ol opnbeer AgTYhiC
constitutive nononer. Such nononers include nononmers copolynerizable with

the styreni cTRBABAeANGs IEFPESTYIAA T8RRI AT ReEalhaedi PE the o JuN 201
- t,o anhydride) imde-series nononers and fhe aforesaid. acryli nonmer s.
Tha Vi myl oy kit BEFRAL nbRgHde | i (S yHn e enapgetood TRaE
et Pact Y1 on LoLL S I8 e e B JRAYE Sod 8 Shaif o€ bhBL bR el m de

20 called "(meth)acrylic acid," and that acrylic acid

esters and methacrylic acid esters may be called

"(meth)acrylic acid ester."

DETAILED DESCRIPTION OF THE INVENTION
25 [Acrylic Resin A]
The acrylic resin A includes a homo- or co-

polymer which contains, as the constitutive monomer, at



5 met hyl mal ei m de, N-ethyl nmal eimde), an N-cycl oal kyl mal ei m de (e. g.
N-cycl ohexyl mal ei m de), an N-aryl mal eimde (e. g. N-phenyl nal ei m de,
N- ( 2- met hyl phenyl ) mal ei mi de] and so on. Additionally, the styreﬁﬂbﬂﬁ?ﬁﬁn B
may contain a 10 rubber conponent. Use of a rubber-nodified styrenic resin
dramatically inproves the inpact resistance of a noulded article. The
rubber-nodified styrenic resin includes a rubber-reinforced styrenic resin
in which a rubber conponent is incorporated into the styrenic resin 15 by
bl endi ng, a bea$t onebhon&mevpekyreiteidn fwomc kacayrlileh e noowrendmcliws -
introduced into the styrenic resin by copolynerization, and so on. The
rubber conpoheat nekkehptiyléd baoitiheasdctimethdfaciyd igceygliidc esdsins A can be
utilised. In the rubber-nodified styrenic resin, the 20 content of the
rubber conpoRe@atrote ¢Hrtheappryliabvesid BoiB0tobyfommi yipt inpmeferably
about 10 to 50~ by weight, and nore preferably about 20 to 40~ by wei ght.
Preferabl e stpeesecteesrnsdBachchudé pakypst peane; (poldy(wavetieposityrene) ;
rubber-nodified styrenic 25 resins such as a styrene-butadi ene copol yner, a
styreneazryl boo4 rpme- audadp¥adopoporhirEr PankABY oasithe, smrface of a
anet hyl styrene-nodi fied ABS resin and an im de-nodified ? 0 JUN 2002 - 11
ABS resin; dhebdedyrehicherylonitrile copolymer (SAN). In order to hold a
bal ance between the whiteness of the mar ki ng _and t he inpact resistance of
the noul ded arti cl e*Sith¢s(meth}agrelic Ggédaeﬁ6F§ﬁer Sﬁﬁaﬂﬁﬁh festyrene 5

a_rubber nodified styrenic resin

?% o CXE??%E%VE%”D retakeePEE AT e oRpPRY AGINgeneprgphecry-

ti1tut d b t f dt

oo, a5 Ih\e/ S yrehrL ety BB hoRER, PoRTIAkee. RIEMITORE Ity L one
COPOl YIRSy Ohey LU 6 81 AP BCEYARLLT hLERRULTLENRLN 2S GAPQer and
an acry Onltrl yf ene copoly renic resin e ratio

of the acryl # idfie ngggE rgh£¥ig£gglyg P qu%tgr £0§ 15 rmononer unit

(the former/t atte for Fnstance, in the range of about

15/85 to 28/ 7@etﬁf@cﬁ§f&€é§?' YpEQEHI:aQZ_fye@ tQ 26Kk{4 é%@%hr)%tdr‘irl@(tééqe |

former/the Iatter (by wei ght he styrenlc resin may practically be in

the range of[abopdridbédbat 0 @5_/ ZSaZQyif Qe €XIBRIEN adBEUELLES &% L0 24/ 76).
For applications as a heat-resistant article, a heat-resistant ABS resin

can be enpl ayethyi trhe titveny dgee anél bdtpy asrgiawelyl shmoare-theti,fi ed ABS
resin and an imde-nodified ABS resin. The styrenic resin B can be used
i ndeperident Ime 2y bmeshacnykaéteeiofmosbd deshoable.
The copolymer may comprise a monomer other than
the acrylic monomer as the constitutive monomer. Such a
’ monomer needs only to be copolymerizable with the
acrylic monomer, and includes, for instance, vinyl ester
20 monomers such as vinyl acetate, styrenic monomers to be
named below, vinyl cyanide-series monomers, maleic
anhydride and imide-series monomers.
The acrylic resin A may contain a rubber compon-
ent. The rubber component includes, for instance,
25 polybutadiene, a butadiene-styrene copolymer, poly-

isoprene, a butadiene-acrylonitrile copolymer, an

isobutylene-isoprene copolymer, an ethylene-propylene



Tn this styrenic resin B, the nunber average nol ecul ar weight of (a) a
pol ymer constituting the resin Z p JUN 2001. - 12 B or (b) a matrix
- conmponent is, for instance, about 30,000 to 100, 000, being detergi njﬂdﬂ r
(a) the polynmer, provided that the polynmer is a honbgeneous resi,U &)
the matrix conponent, provided that the polynmer consti 5 tuting the resin B
is a heterogeneous resin conposed of a continuous phase of the matrix
conponent and a di sperse phase. The nunber average nol ecul ar weight is
preferably aFshbe30, GOD aqryBgi0Mbken. mrerethiee abhlberabausil3ico00 to
50, 000. 10 By way of exanple, (i) an acrylonitrile-buta diene-styrene
copol ynmer, ofFvldber and xghe didfe .an e yhavber i cenpenent etansbgr éngor-
copolymer and an acrylonitrile-styrene copolyner is used as the styrenic
resin B. WeRPouatatd i yihsnhiaguyld o e e-BY ypberdingcopsbl Yer is a
honbgeneous resin, it is desirable that the nunber average nol ecul ar wei ght
of the acryl &SPQLYME ratdiahsunahy ash Oxdpb| gorelynerisatiaseand (ii), the
nunber average nol ecul ar wei ght of either the
acryloniﬁriIgﬂﬁﬁﬁhdﬁéﬁéé@ﬁyﬂéﬁéﬂéﬁboIyner or the 20 acrylonitrile-styrene
copol ymer (preferably, both the acrylonitrile-butadi ene-styrene copol yner
and the acrylonitril é—’@f‘%ﬁe ofofdiey e yrahtly 25 F e B2HIR PabBe. Wien
(b) the acrylqnitrile-butadi ene-styrene copol ynmer is_a heterogeneous system

(a two- phase Y SFe MO MEIRYT MeWATH e FuitRt ROMPBAERt CPRLRYBAPAdI ene)

it )?'ssﬁgéisregfs"r%@ﬁg e ShyiaEe 55, iS ettt dve  oRoneE” SRERLRE:
i'ght of th i in th [ th nb

ol scul ar viefgfE WY e FETEREEA anet'a i i bl A8 2'BEAy YT 20¢

acryl onppril ﬁe%hﬁ%%a%%a%m%&ﬁ%rﬂﬁfﬁ% Scc?pgéw&? ML LLy gREPonent and

the 5 acrylonitrile-styrene copol yner e above range.” If the

nunber aver age shRLeIHa o %g@%ggﬁigigﬁxﬁ%ﬁé§¥haéﬁﬁ?éqgﬁgﬁﬁﬁﬁgggtance of

the resin conposition tends to er "aver age

10 ol ecul ar meeinghl ciCeedenti®,, 0¥ kpdited SHid admp£61 B1 £PEPORLERON has
not only an excessively high nelt viscosity just to sacrifice nouldability,

but al so an thsukhiytlennlc gempat BYi litt M sMddpddica BOy VEd€oti£sbeArenl y to
result in the drop of the strength or external defi 15 ciency such as flow
mar ks. By kespilegtt pelg¢i(fedhenc mediamen dtte) nurmsss avacagei sokestihar
wei ghts of the resin A and the resin B, the conpatibility between the
resins AsandABcenpbevesed alone or in combination.
The number averadge molecular weight of the
acrylic resin is, for instance, about 50,000 to 150,000,
) and preferably about 60,000 to 120,000. Where the
number average molecular weight is less than 50,000, the
20 impact resistance is apt to decrease. 1In addition, the
resin composition is likely to suffer from a decrease in
strength and inferior external appearances such as flow
marks, due to its insufficient compatibility with the
styrenic resin. On the other hand, an acrylic resin
25 with a number average molecular weight of more than

150,000 gives the resin composition an excessively high

melt viscosity, thereby sacrificing the mouldability.



drastically. As a consequence, the strength of the 20 resin conposition is
enhanced and the external defi ciency such as flow marks is inhibited. The
" difference between the nunber average nol ecul ar wei ght of the i#hﬁ%
[Mi(A)] and that of the resin B [M(B)], AMh [=I Mh(A) M(B)~], 2 Il fone
exanpl e, not higher than 80,000, pref 259%rably not higher than 70,000, and
nore preferably not higher than 68,000 (a.n particular, 65,6000 or |ess).
The ratio of the acrylic resin Ato the styrenic Z 0 JUN 2002 - 14 resin
B, A/B (by weight), ilStmsanic/Resin Bb/ 1, preferably about 10/90 to 90/ 10,
and nore preferably about 20/80 to 80/20 (e.g. 30/70 to 70/30). The ratio
of A/B may practical ITROSEH GHE @Ry of %gmn%%ott)ocemtaep 8% n terms
of a bal ance anong the whiteness of the marking, nechanical strength
properties (pe3FieuIRE IONQHRE i?ﬁ)]a%"t’t%sfgf"anﬁgyr%ﬂacrrBBPEPé‘Sirﬁi BF, e is
desirable that the acrylic nononer, in partjcular, &neth acrylic_acid and
(et h) acryl | COG L BEtEre MRRAMRS. t3nd 88y ke GhENET 9bodt POFOPLLgHeTHy
wei ght of the nmononers consti tutin the,acrgllc esig_ and the s%¥renic
resin B. oThe ¥at? FIROH MRy abiRF bl eBHCt HEFHR. By BrALRPDFEPBRImERPYC) An

(5]

[ [ gani ' I in black d I b
orpl oyed as (- GT ARG ST ko= THE DFSBEE 0y LPRRGhEnEoBoaheRits | aser
beams (e. g. wavel ength 1064 n aqg cqgve%ts the$1lgto tggrn?Loi ener gy,
the ener gy miARIG e TSI 0T &1 E7a% e P BT dBTER op vRPRE AR Rgs. 20
Ex I f bl,ack d ' .. C.incl , tyl
bl ack, T anp S0k AT S o nackie) SECRRE APt BoppdealEa,) um

ks o7 i ARt £l ke MR T RRIRA k0T
is usedi 9 NOhy, Alrddh ANV ¢ Whser beams at a lower intensity, in
comparison with the single use of the acrylic resin A.
Further, the styrenic resin B is highly compatible with
the acrylic resin A, and imparts a high impact resis-
tance and excellent mouldability to the resin composi-
15 tion.
The styrenic resin includes styrene, an alkyl-
substituted styrene (e.g. o-methylstyrene, m-methyl-
) styrene, p-methylstyrene), a halogen-substituted styrene
(e.g. o-chlorostyrene, p-chlorostyrene, o-bromostyrene),
20 an o-alkyl-substituted styrene having an alkyl substitu-
ent in an o position (e.g. a-methylstyrene, o-ethyl-
styrene) and the like. Styrene and o-methylstyrene are
particularly preferred among these.
The styrenic resin B may contain a monomer other
25 than the styrenic monomer as the constitutive monomer.

Such monomers include monomers copolymerizable with the

styrenic monomer, such as vinyl cyanide monomers, maleic



The average particle size of the black - 15 2 0 JUN 2002 dye/pignment C
can be selected froma w de range of about 10 nmto 3 unl(preferﬁggpﬁm@ﬂenm

"to 1 pm. To give an exanple, a carbon bl ack, used as the bl ack nt
C, has a nean particle size of about 10 to 90 nm pref 5 erably about 14 to
90 nm (e. g. 16 to 80 nm, and nore prefepably about 17 to 50 nm(e. g. 17
to 40 nm, irre spective of its production process. A black dye/pi gnent
with too small a particle size consunmes nmuch energy for the markin g, while
a bl ack dye/ paghgatidet hihegelaegees hOnpaetischadsithe afdrdealiya to end in
deterioration of physical properties such as nechanical strength. The
amount of theabkgtkcdyehpingpent Chesyvihgl eyampde-saidwls thddhbrexrs3 parts by
wei ght, preferably about 0.02 to 2 parts by weight, and nore preferably 15
about 0.05 toihcphade hgryweoghtriiel ahveethat®lparts iy weitgle iofiddre
total anmount of the polynmer A and the polyner B. Wen the anobunt of the
bl ack dye/ pi geenief& msnovwerki ihtdnde anr Nrajgkyvémdd etioilde t(lei.g.(fd nt) as a
result of decreased conversion efficiency of |aser beans 20 into heat.
However, Swhemmetidetimabeimiidd, Naekbulingleémidend trngd-eyciwaltkylr dar k due
to its excessive absorp tion of heat . [Wiite Dye/Pignent D] The white
dye/ pi gnent Dnatehwmidgpéei i cltyc2ehexyimpdednided ,map Pe astwjani c or
i norganic, as far as being a whitish dye or pignment. This white dye/pignment
D i s consi derpalebmidat {ergl aNephebitBaleimgdenaliel(@ngerhyl-
Phenvl)maleimide] and so on.
Additionally, the styrenic resin B may contain a
10 rubber component. Use of a rubber-modified styrenic
resin dramatically improves the impact resistance of a
moulded article. The rubber-modified styrenic resin
includes a rubber-reinforced styrenic resin in which a
rubber component is incorporated into the styrenic resin
15 by blending, a graft or block copolymer in which a
rubber component is introduced into the styrenic resin
by copolymerization, and so on. The rubber components
) exemplified in the section of the acrylic resin A can be
utilised. In the rubber-modified styrenic resin, the
20 content of the rubber component is, for example, about 5
to 70% by weight, preferably about 10 to 50% by weight,
and more preferably about 20 to 40% by weight.
Preferable styrenic resins B include poly-
styrene; poly(o-methylstyrene); rubber-modified styrenic
25 resins such as a styrene-butadiene copolymer, a styrene-
acrylonitrile-butadiene copolymer (an ABS resin), an Q-

methylstyrene-modified ABS resin and an imide-modified



z 0 ~uN 2002 - 16 1064 nnm), thereby hel ping the dye/pignent C to enhance
the absorption efficiency of |aser beans and the conversion efficien wg
"heat to a great extent. Therefore, the conbination of the black a;%ﬂﬁV@ nt

C and the white 5 dye/pignent D provides a white marking with an admring
degree of whiteness. In addition, the rniénsity of |aser beamirradiation
energy can be reduced. As the white dye/pignment D, there may be nen tinned
cal cium carbonate, titaniumoxide (titanium 10 white), zinc oxide, zinc

sul fide, |ithdBBnteghd:sandna AbpvengtacryleaditdmlexicePalymessi(iSdi)e,
because it has an excellent hiding power and dispersibility, and enables a
cl ear and di sinnerfies Hhi heldapkbpdanthe baftiveendy&epwhidenes sc®f tdeused

i ndependently or in conbina 15 tion. The average particle size of the white
dye/ pi gment Dhaskiapguend. bhet dmpagk rgfrdsprarcer 6 Fhepdealslesh ardit pm

Rel ative to 100 parts by wei ght of the total ampbunt of the acrylic resin A
and the styrefi@. 20tr&si AefiirahéeafBulifeor PRAYWBILt €O SRR RtITERE about
0.01 to 10 parts by weight, preferably about 0.05 to 5 parts _by weight, and
more prefrab®§ apbcARSHItutive PapPEeby wei §AT LAGHLETculBaMYPPEdout 0.1 to
1 part by me;ght%.,lf added too little, the white d¥ﬁl i gnent D _25 cannot
dermonstrate dnQYtFiefeRtYEeRLCeFrAgReffelt BPS 88 Npe M Iiff &85 physi ca
properties of the %esin conPosit%on may be dﬁgraded i.f added t oo much. 2
0 JU-V 2002 -T4FIRThEOPBE 4P 3F0i YT 6P e n8ShitREK CAPEPit i EWPS e white
dye/ pi gment D ii, for.instance abgut 0.05 to 10 parts by weight,
preferably albdh 6'Eup%eg 5%??%“89 weight (e. g. 0.15 to 2 parts by
wei'ght), and nore 5 pyefera 0 r y ight (in
particular, 0.3 to 1.%Epﬁét£%§§€£$§%¥)9$8%§F%$§ ?g kﬁg'pégigaﬁy wei ght of

t he total, ano cLh [ n Lo B. 1t actically
be abou?ib.4 %g§ﬁe%l%af?£§§ géf%ﬂtgcggiﬁéggkgégtﬁgQ?gggﬁggéh ntrg{ the 10
dyes/ pi gnent so{p@ighndk- | NokNg APRY¥ErEaBECant BEXYH6hERESS e -butadiene-

styrene copolymer and an acrylonitrile-styrene copoly-
mer. In such a styrenic resin B, the ratio of the
acrylonitrile monomer unit relative to the styrene

15 monomer unit (the former/the latter, by weight) is, for
instance, in the range of about 15/85 to 28/72, and
preferably about 17/83 to 26/74. The ratio of the
former/the latter (by weight) in the styrenic resin B
may practically be in the range of about 15/85 to 25/75

20 (for example, about 18/82 to 24/76). For applications
as a heat-resistant article, a heat-resistant ABS resin
can be employed with advantage, including an o-methyl-
styrene-modified ABS resin and an imide-modified ABS
resin. The styrenic resin B can be used independently

25 or as a mixture of two or more.

In this styrenic resin B, the number average

molecular weight of (a) a polymer constituting the resin



of the marking and the nechanical strength of the resulting conposition are
wel | bal anced, whereby a clear white marking can be obtained with N 2087
* mai ntai ning the nechanical strength at a high level. The ratio of ph@ }%
white dye/pignent D to the black dye/pigment C, DDC (by weight), is) for
i nstance, about 0.05 to 50, preferably-abdut 0.1 to 5, and nore preferably
about 0.2 to 10. The resin conposition of the present invention may further
conprise other resin conponents in addition 20 to the acrylic resin A and
t he styren|c13é§fdh®[%am%ﬁr¥ﬁn§@W@@@ﬁnbo¥§esf@F)1D§F?Bﬁ@myﬁéﬁ§tsulf|de
pol yphenyl ene oxi de, acetal , polyim de, (ether ether ketone),
poIycarbonaté“JéHHkﬁﬂ?éHﬁh 0%%1y@¢b@%aﬁ@teﬁﬁéaﬁér5P§d(ﬁél§B§t§PFymer
conpatibilising agents, addi 25 tional dyes/pignents except the
dyes/plgnent§”@W%QFQDth@%ﬂﬁb@fﬁ%&%@@% l?lPI£P§°@@ne@USgF§§§nﬁi@Fe(béarbon
fibre, netal f|IIer)) stabilisers . _anti oxi dants, z 0 JUN 202 - 18
ul traviol et ddomErs)x @ﬂmﬁﬁﬂ?ﬁfag%ﬁ?gldﬂﬁsﬁﬁﬁglHﬁeaEEHY§erf68ﬁFﬁ§ agent s,

illustration, the resin

antimcrobial agents, and ot hers

corpos, 1 o LIS dotS i i ot ek i FAPPECSBnBHRS by BUR! FGTROS Sy B pi grent
ot her than the dyes/ ment.s a theretp. The re 0S t on can be
hi gh- f unct i orfal€ Qﬁ%ﬁ%&? hqq%ﬁ%P é&%{%@ﬁ?lxg?gggongﬁf 5pa)'&§ “adding a
flane-retardant or Ier The resin co 05|t| n_be ared by
mixing 10 th® ondnd THESE v SRS S b Phe s hs HeRhERhe

fﬁlffkﬁid‘r%‘%}%  dnsor o Breg ek FRbe e %”%der 8E8HPREY i nt o
various arti %{bg’ ta%clordﬁdﬁ 305031 O'ltﬁ?cpnventi onal noul ding process such as

extrusion no I ng, |njec 1 on di ng and conpressi on noul di ng.

I'rradi atjigon of |aser geqxR, ékéhﬁ@gﬂd@g)a&ﬂlgéfygbﬂf§r§lgbbh@aﬂarklng on

its surface. Laser beans can be irradiated with the use of a conventi onal

| aser such agidheAYrasR! d dlyﬂ@we|@99(f1i0§4mﬂﬁiﬁr§98f|aﬁer Ar | aser,
and Exciner |aser. Anong then1 YAG | aser nmay practically be enployed. The

resin COWDOSIatd:qao@lflttﬁiqwlﬁﬂemmﬂwe@ty@énev@bﬁ@lyﬁeﬁoaﬁasaﬂ of specific
resins and a specific
acrylonitrile-styrene copolymer is used as the styrenic
resin B. When (a) the acrylonitrile-butadiene-styrene
15 copolymer is a homogeneous resin, it is desirable that
the number average molecular weight of the
acrylonitrile-butadiene-styrene copolymer [in the case
) of (ii), the number average molecular weight of either
the acrylonitrile-butadiene-styrene copolymer or the
20 acrylonitrile-styrene copolymer (preferably, both the
acrylonitrile-~butadiene-styrene copolymer and the
acrylonitrile-styrene copolymer)] stays in the above
range. When (b) the acrylonitrile-butadiene-styrene
copolymer is a heterogeneous system (a two-phase system)
25 resin in which the rubber component (polybutadiene) is

dispersed in the matrix component (an acrylonitrile-

styrene copolymer), it is desirable that the number



25 dye/pignment, is superior in white marking properties, inpact resistance
and noul ding processability. Letters and the |like can be easily narked by
using | aser beans 2 0 JUN 2002 - 19 instead of paints, which hade8200he
resin conposition recycl able and obtainable at a | ower cost. The resin
conposition can be used wth advantage fl8r -a wi de range of noul ded articles
whose surface is marked with letters 5 and figures, such as OA devi ces

i ncl udi ng keyboards of a conputer or word processor, notorcar parts (e. g.
button part shyvemegseholécapgpri medaedt 1oFi [tdiengatarier icamponant sbinthe\ cl ear
white marking can be obtained by irradi 10 ating | aser beans on the resin
conposi ti on £eseackhil ié)maitkiengjuagberhavereégenmalemyEirowve ikt ef . t he
resin conmposition can be clearly white-nmarked wi thout | osing the inpact
resi stance ofithernbbededtiiki cloapoasdtheyr ddeercayleonitiplet sigrrene
processability. 15 In addition, the resin conposition containing the white
dye/ pi gnent €ABAL¥EeH (RIREAFaRlyh RO tap hec mairdxpgompenant ang the| aser
beans are irradiated at _a | ow energy intensity. The follow ng exanples are
i nt ended®t o BEX¥APRAtIAlENEtErEsENCOPMIENETdT i esudihdhedétReve and shoul d
by no neans be interpreted as defining the scope of the inven tion.
EXAMPLES 25 f@BH&iti ons and Eval uati on Procedure of the Laser Marking] The

ts indicated_in _the foll ow Ex 7 0_JUN 2Q02 - .20 [ d
Conpar ati ve Bxanpl o heFBCRUAREd GG HederHiaTa Gaers: 15y RakTHs, on
Wi te mar ki a0 pPBBer EReetBpoeha T aParE RS e e B 5 ot IR S I | aser
be it f . Used .t he.l . - YAG. | which gi t
‘acer beams SELRCatuabE GorBAIPASSFEI06A i tad o APl vfSien " 1%

diti , ' h f . dth
CONCILL805  pOfLhIBL SONCRE BHEERRL 1) odoc R LG, (Fan ond | he
the aperturecéapgsﬂmoﬁhﬁaﬁhhs@nsﬁgyw@a e%ekialivd 19N ¢aigr e condidl on where

t he best white marking was obtai ned.
cosity just to sacrifice mouldability, but also an in-
sufficient compatibility with the acrylic resin A only
to result in the drop of the strength or external defi-
15 ciency such as flow marks.
By keeping the difference between the number
average molecular weights of the resin A and the resin
) B, the compatibility between the resins A and B improves
drastically. As a consequence, the strength of the
20 resin composition is enhanced and the external defi-
ciency such as flow marks is inhibited. The difference
between the number average molecular weight of the resin
A [Mn(A)] and that of the resin B [Mn(B)], AMn [=|Mn(A)-
Mn(B)I], is, for example, not higher than 80,000, pref-
25 erably not higher than 70,000, and more preferably not

higher than 68,000 (in particular, 65,000 or less).

The ratlio of the acrylic resin A to the styrenic



15 Light source current (LC): 10 to 20 A @S frequency (Q): 1 to 30 kHz
Speed (SP): 100 to 1,500 nmm sec. The whiteness of the marking (the degree
of 20 whitening) was visually judged by the foll ow ng criteria.Yﬁghﬂqmﬁss
Marked Grade Clear white 4 Wiite 3 25 Alnost white 2 Wiite with c
darkness 1 Not white O ? O JUN 2002--121- 5 10 15 20 25 [Eval uation
Procedure for Inpact Strength] In accordance with the above nethod, the
conponents were bl ended and pelletised. Atest piece with a thickness of
6.4 nm was pFRiLReR. bYy/Bnflettveohshbll difgabpet WHPEhten9P7dd PHsdEr-val ue
was neasured. The eval uati on was based on the following criteria. |zod

| npact Val ueajlly \ybentdt0 &% 10590400, 2andomoxrsoprefsaaddy4 abpgd 5

[ Conpr ehensi ve Evaluatioq& The conprehensive eval uation was cal cul ated as
bel ow. Conpr&heddite 8042Qate of- ="Eé79dé0f P /%Rt endbe &Rtiwe ofaM(iBrg) x
(grade for |zod inpact val ue) [Conponents used in Exanpl es and Conparative
Exanpl es] PVMY RTSTHECRILY nee hiRr that ERNIBoRfe ~EPHIEI 0468 t&HIEE /MGrber

aver age nol ecul ar wei ght: 95,6000 (neasured by GPC% .
5 In terms of a balance among the whiteness of the

marking, mechanical strength properties (particularly,
the impact resistance) and mouldability, it is desirable
that the acrylic monomer, in particular, (meth)acrylic
acid and (meth)acrylic acid ester, amounts to, as a

10 whole, about 20 to 80% by weight of the monomers consti-
tuting the acrylic resin A and the styrenic resin B.

The ratio is preferably about 30 to 70%.
[Black Dye/Pigment C]
An organic or inorganic dye or pigment in black

15 or dark colours can be employed as the black dye/pigment
C. The black dye/pigment C absorbs laser beams (e.g.
wavelength 1064 nm) and converts them into thermal

) energy, the energy making the resin foam or craze to
develop white markings.

20 Examples of the black dye/pigment C include a
carbon black (e.g. acetylene black, lamp black, thermal
black, furnace black, channel black), titanium black,
and black iron oxide. A carbon black is strongly recom-
mended for dispersibility, colour development and the

25 cost. The black dye/pigment C is used singly or in
combination.

The average particle size of the black



2 0 JUN 2002 - 22 ~ABS resin Prepared by a known enul sion pol ynerization
nmet hod; Pol ybut adi ene (rubber conponent: di sperse phase) content: 30~ by
wei ght 5 Acrylonitrile/styrene ratio in the matrix (continuous phase):

25/ 75 (by wei ght) Nunber average nol ecul ar wei ght of the matrix: Z?DZIJW&UZ
"SAN resin 10 Prepared by a known bul k pal yneri zati on net hod;
Acrylonitrilel/styrene ratio: 23/77 (by weight) Nunber average nol ecul ar

wei ght: 38, 000 Carbon bl ack Commercially avail abl e product (selected from
the 15 fol | oviyeypiganeartdCngano biehsedwertage ffoamt iaiveldd 2s9nddB-df Abumn CB- 2:
68 nm| CB-3: 14 nm Titaniumoxide 20 As a white pignment) commrercially

avai |l abl e prdéuam Evalphes (predeGabdyd Tonpanr dta Ve dxanplBs dite & Resin
conpositions conposed of 'the conponents shown in Table 1 were prepared and
eval uat ed byekbhmp2g,abocerivent bdael ,meistedd asThde dsliddks dyer oigpmmt ed i n
Tabl e 1. z 0 ~uN zooz - 23 Table 1 Examples Conp. Exs. 1 23456123
5 PMVA505050503b2a65810eABSPe305036363280 A0 SANR4 A0 to 90 nm, pref-

CB- 10. 50. 50. 50. 50. 50. 5CB- 20. 5CB- 30. 5Ti t ani um

oxi de0. 28. 20ezeb2p. 2bond. 24. 2p150VhiMt difeTs443B340FN 2ot i rpattmore

val ue434222451Conpr ehensi vel61212668004Eval uati on 20 The resin conposition
of Exanpl e 1PEBEBERREY 8DoPar &3 bp Wwéi §Ft (6f- PVNK, 1D 4Pamm) byixes ght of
the ABS resin, 0.5 part by weight of the carbon black with a particle size
of 20 nm an8PECEiF&r PLp)tRePFRAUST 198 PLOLSSFm off dd.adkhdbre AOmReRdi t i ons
of LC =13.5 A _SP - 400_nmsec., .and QS = 8 kHz, the resin conposition
denonst r at ed¥ithef9ocFBatluai ParkiFiengize consumes much energy for

/ the marking, while a black dye/pigment with too large a

10 particle size is likely to end in deterioration of
physical properties such as mechanical strength.

The amount of the black dye/pigment C is, for
example, about 0.01 to 3 parts by weight, preferably
about 0.02 to 2 parts by weight, and more preferably

15 about 0.05 to 1 part by weight, relative to 100 parts by
weight of the total amount of the polymer A and the
polymer B. When the amount of the black dye/pigment C

) is too 1little, a marking tends to be thin (faint) as a

result of decreased conversion efficiency of laser beams

20 into heat. However, when added too much, marked letters
and figures may turn dark due to its excessive absorp-
tion of heat.

[White Dye/Pigment D]

The white dye/pigment D is not specifically

25 restricted and may be organic or inorganic, as far as
being a whitish dye or pigment. This white dye/pigment

D is considered to scatter laser beams (e.g. wavelength



Exanpl e 2 was conducted in the sane manner as in Exanple 1 except for using
a 68 nm carbon black. The 30 inpact resistance was slightly declined, but
" the marking was as white as that of Exanple 1. Exanple 3 was condddt S 2882
repeating the process of Exanple 1 with using a carbon black with a
particle size of 14 nm The whiteness -of1d¢ he marki ng, being 2 0 uuN 200z
- 24 sonewhat deteriorated, was good enough for practical use. The resin
conposition of Exanple 4 was prepared by repeating Exanple 1 with repl acing
a part of thdO&BS:)r,edihenstyh diepi3AN tlesidy € fiegmertbeC tonpohnamte cont ent
in the whole resin dropped by 40% . This resin conposi tion can be put to a
practical uséhealabsougit itcne efifddsienay tdie lamer i pares amd ushandonher -
whi teness of the nmark ing fell by snmall degrees. 10 The resin conposition
of Exanpl e 5sdom @ffdd¢iencyddcedentourt afgRMA edtgat ed Therdboref Exanpl e
4. This resin conposition showed the sanme whiteness of the marking as that
of Exanpl e 4thexgepbdnatien ¢iff ftdreetldglomEarpdresiit ot 3nd nthis wirhtet he
rati o of PMVIW ABS was changed to 70/30. The |zod inpact value was a little
i nferior3to Ayg/pPdOmERAMD ®rovifese\emhite narkiesel Ui amecadnikimg was |
prom nent. The resin conposition of Conparative Exanple 1 20 conprised 50
parts by wei §89Tr6r PIMVEhERAE@PESE Spar t1 RAGE: g, ofhe eSS 1EEi ¢f No mar ki ng
appeared on the resin conposition after |laser hbeamirradiation. The resin
conposi ti on éRSEInPEAR iF&adiafsian #nergy can be reduced.

As the white dye/pigment D, there may be men-
tioned calcium carbonate, titanium oxide (titanium
10 white), zinc oxide, zinc sulfide, lithopone and so on.
Above all, titanium oxide is desirable, because it has
an excellent hiding power and dispersibility, and en-
ables a clear and distinctive white marking. The white
dye/pigment D can be used independently or in combina-
15 tion.

The average particle size of the white
dye/pigment D is about 0.01 to 3 pm, and preferably
about 0.01 to 1 pm. Relative to 100 parts by weight of
the total amount of the acrylic resin A and the styrenic

20 resin B, the amount of the white dye/pigment D is about
0.01 to 10 parts by weight, preferably about 0.05 to 5
parts by weight, and more preferably about 0.1 to 3
parts by weight (particularly, about 0.1 to 1 part by
weight). If added too little, the white dye/pigment D

25 cannot demonstrate a sufficient scattering effect of
laser beams; whereas physical properties of the resin

composition may be degraded if added too much.



conprised the ABS resin in conbination with the pignments 25 of Exanple 1.
Al t hough the resin devel oped a marking, the resin burnt brown or black, and
it was inpossible to obtain a white marking under any |aser irraQi AN Zz
O JUN 2002 - 25 conditions. The resin conposition of Conparative Exanple 3
was obt ai ned usi ng PMMA and t he pignentd7f- Exanple 1. On this resin
conposition, a marking was obtained with a 5 high degree of whiteness.
However, its inpact resis tance was too low to be used for applications as
key caps of a keyboaff#eortottiad [ameain tExxdirpihes PAaak Kye /Angr@nipat aand e
Exanpl e 4 Resin conpositions conposed of the conponents 10 shown in Table 2
wer e prepar edhenavbdirsl gatedd itgmeat dh dhe oV SHanee i aabanke ¢ e@l €8 were

set forth in Table 2. Table 2 15 Exanples Conp. 7 8 9 10 Ex.4 2 O
PMVA5050505030ABSBTE0 05 056G t1,0 PI: fRF HOL S BR@H U DG ed. Barse . By, 22 5
Whi t eness243201 zod i npact val ue94334Conpr ehensi ve816960Eval uati on30 In
Exampl e 7, oweigdytt (9 dweilghtd do 2 R@dh By Had Ik) aRRY BATehe pol ymers
as used in Exanple 1 to give a resin conposition. A gﬁ)od whi te marking was
7 0 ~~r~5zpoRrefgpgably about 0.2 to 1.5 part by weight (in particu
lar, 0.3 to 1.2 part by weight) relative to 100 parts by
weight of the total amount of the resin A and the resin
B. The amount may practically be about 0.4 to 1.0 part
by weight. By keeping the total amount of the
10 dyes/pigments C and D in the above range, the whiteness
of the marking and the mechanical strength of the re-
sulting composition are well balanced, whereby a clear
white marking can be obtained with maintaining the
mechanical strength at a high level. The ratio of the
15 white dye/pigment D to the black dye/pigment C, D/C (by
weight), is, for instance, about 0.05 to 50, preferably
about 0.1 to 5, and more preferably about 0.2 to 10.
) The resin composition of the present invention
may further comprise other resin components in addition
20 to the acrylic resin A and the styrenic resin B [e.g.
polyamide, polyester, polyphenylene sulfide, poly-
phenylene oxide, polyacetal, polyimide, poly(ether ether
ketone), polycarbonate, epoxy resin, polyurethane,
unsaturated polyester], compatibilising agents, addi-
25 tional dyes/pigments except the dyes/pigments C and D,

flame-retarders, fillers (e.g. glass fibre, carbon

fibre, metal filler), stabilisers (e.g. antioxidants,



obt ai ned under the conditions of LC = 14.0 A, SP = 400 nmsec., and QS = 8
kHz. The resin conposition of Exanple 8) which was prepared by adding 0.5
part by weight of titaniumoxide 5 to the conponents of Exanple'@g‘myzmn
exhi bited better whitemarking properties than the resin conpositi'on o
Exanple 7. The resin conpositions of Exd8ples 9 and 10 contained the
dyes/ pi gnents (carbon black and titanium 10 oxide) in a concentration
three times (Exanple 9) or five tinmes (Exanple 10) as high as that of the
dyes/ pi gmrent $1tE@uipheExahpPEL8rsThe SWAPPAREs 8asM tishe GG TR howed a
gradual decline with an increasing dye/pignent concentration. However,

t hese resin agerbapoEPamsng ALGEBTE . hrgk iMdsaebistly @gsnts .+ s iy
suitable for sone applications. The resin conposition of Conparative
Exanpl e 4 wa@T®bt abfiedaByoéxdillgphigathencathen Hesdek dFoamasielqredan
conposi tion of Exanple_1. Al though a marking 20 appeared on the surface, no
white mar ki nBe velleereever. ardafirgbdrd CRICUSCOYr afdidg G LC, whereas the
resin burned_at a high LC - g JUN 2002 What is clainmed is: 1. Aresin
conposi t? on $%¢/RiIGAERE ABRRTnERRAI ERecOEs/ PdomeR tee &y 18R Resin A, a
styrenic resjn B and a bl ack dye or pignment

size of 10 tbBROBRKY andTWhi ERSE EQBBB% t&PDdé%@fé%?ﬁE&i{%ﬁgéyhéﬁgi%glgy
whi ch conpri e84 ai€aar P wne cphanionte [ GlBAR: OBt AT Y A0y e or
U Padi at i on b1 HUET- SESFRRR HGF ofin® LRESALT{ or once bet veen (e munber
[VR(B) ] vl =  TRRCESE ehBSrThfheref bk BB4atgtn By g " °
ConpOSifdc"‘EﬁE éb&@%tébﬂﬁéhéﬂes“@hcg conventional mixing method

(e.g. melt-kneading) using, for example, an extruder, a
kneader, a mixer, or a roll.
The resin composition of the present invention
can be moulded into various articles accoxrding to a
15 conventional moulding process such as extrusion mould-
ing, injection moulding and compression moulding.
Irradiation of laser beams on this moulded article gives
) a white marking on its surface. Laser beams can be
irradiated with the use of a conventional laser such as
20 YAG laser (e.g. wavelength 1064 nm), CO: laser, Ar
laser, and Excimer laser. Among them, a YAG laser may
practically be employed.
The resin compeosition of the present invention,
which is composed of specific resins and a specific
25 dye/pigment, is superior in white marking properties,
impact resistance and moulding processability. Letters

and the like can be easily marked by using laser beams



conprises an acrylic resin A, a styrenic resin B, a black dye or pignent C
and a white dye or pignent D, and which is capable of devel oping a white
mar ki ng by irradiation of |aser beans , wherein the total anoupt ﬁ@' @e

bl ack dye or pignent C and the white dye or pignent Dis 0.2t 01. Zb rts
by weight relative to 100 parts by weight of the total ampunt of the resin
A and the resin B. 4. A resin conposition for a white marking as clainmed in
claiml1l or 2, wherein the proportion of the resin Ato the resin B ( the
former/the | ahseeadbyf veaghts) whidh99akes98hé; randint bempospaibnon of the
bl ack dye or pignent Cis 0.01 to 3 parts by weight relative to 100 parts
by wei ght ofrétipciabd amduobtainsébierasti a Aowar thetreslCheBreSinA resin
conposition for a white marking as clainmed in 2 0 JUN 2002 - 28 claim3
, Wherei n ancercpys$itciomnoaerbanmosafdswibh, advantapel €or a0wide8@unge wei ght
of the nmononers constituting the resin A and the resin B. 6 . TrS;, *

c m-, nn~yt i nof fmoubded i &t echas kvhose- sgef@te~ist maPgednwli.Zhi 1¢ttérs cl ai m
3 , wherein the proportion of said white dye or pignment Dis 0.1 to 1 parts
by wei ghi retrdifigeredNOspalntasbrwieyghcest inpgéuddngl keybanprdst offh@ resin
A and the resin B. 7. Aresin conposition for a white marking as clainmed in
claim 3, whes@putes d¥ es¢nd APFecess9r nendypraarnhnarysatle) g-8buktpasin
conposition for a white marking as clained in_claim3, wherein a _nunber
average nol eRTES) nergjeehrld spppiéapaen, | Rushdppg ratesdadee. apd Aoresin
conposition for a white marking as clainmed in claim3, wherein said resin B
is a rubber-¥dified styrenic resin. 10. A resin conposition for a white
marking as clainmed in claim3, wherein said resin is a i .

acryl oni tril ebut adi en&83% QIMERY SRR P ?EE?%DSQ By irradi-

Copol yridt | 15016 LTS RAHER: o1 oho® UF BB FPRPRAFKLRG A8 cParRde n ol ai m

10, wherein opor ti,o c ptrile upj lative to a
styrene. mondi R R i Bre LN ERELE D, FREPHEE, “Bh6 ER5Eh 06772
0 the whol & gfo 5l €1 diPShdh Fhe 110 Ar1pSifls £0TRASKLAON  ERBLR WRELRGMArKI NG
as claimed in éfa|n1 , erein a nunber average nol ecul ar weight “of a
polymer  ?.+fb Wi L00% s 29t alk@BShE t tihé NBoh DEchCEER1 818!, anfRhhkX an
conponent is 30 ( 000 to 100 , 000 , being determned for (a) the polyner,
provi ded t haixddmEldid ¥RildEndq pedOgesEpPusitesin, or (b) the matrix
conponent, provided that the polyner constituting the resin Bis a

het er ogeneous resi n Ieokieriaf, atlsontéstousompaset Ddnt bentainixgconponent
and a di sperse phase. 13. A resin conposition for a white marking as
clained i n dites mig, teviyrei pil geenit bémekrely ea onapkgnegnwichi snaaparkeen bl ack.
14. A resin conposition for a white marking as clained in claim3, wherein
sai d white djealgre phjrenteds i seven abf uhaoxt decans. aper dxradiakpdsiati on f or
white marking as claimed in claim3, conprising an acrylic resin A a

r ubber - nodi & dPstopesia ¥ HY, a bl ack dye or pigment C and a white
dye or pignent D~ wherein the anmounts of the bl ack dge or pignent C and the
white dye or pigmentts &EIPWHPS £XAREES 352 R ERRAGHdte. 4566T1PBarts by
wei ght ., respectively, relative to 100.parts_b Lght _qf the._total amount
of theZCeei HOF ARPERT rabepen 17 SOFEASr dekBudi epdnorghis i pd
marking as clained in_¢laimil5 ereln. | L¢ resi IS .a | ymer Al
cont ai ni ng rrr"eetaﬁ]yﬁ r?etlﬁ%cerrﬁra%]teé%\é@% %%Pn%%ﬁ%?%/é %718)?1 ma(r);E ?Hg 6Pg%g‘r-ti on of
the resin A it the resin Bl (the forner/the latter, by weight) is 10/90 to
90/ 10; and the total anount of the black dye or pignent C and the white dye
or pignent Dis 0.3 to 1.2 parts by weight relative to 100 parts by wei ght
of the total amount of the resin A and the resin Bl.

. A, . ASLY. AY. A& Anl . A9SE. A2. A92. A& Y.AR{NpASE - A&@ . Anl . A9l . Al E. AY. A&Y. ALY. A
E. AL. A&2. A 5s. A. . AE. AUL. A& AHL. AY

25 [Conditions and Evaluation Procedure of the
Laser Marking]

The components indicated in the following Exam-
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Whiteness Marked Grade
Clear white 4
White 3
25 Almost white 2
White with much darkness 1

Not white 0



105 105910%& ()-".) 109 ()- .) 109%& ()- “codEbCs<!'"z
10%& () -&10%& ()-F!10%& ()-Z109%& ()- "10%& ()-10%& ()-JaBbCs<!'. MLOY%
& ()-, 109%& ()-9*10%& ()-! 7 0 JUN 2002
(Y 0%5p5& () -y&10%& () - $nl0%b& () -4567DIbCs<!' yS10% & ()-&10% & ()- 105
105 - 21 -
105910%& ()-7-10%& ()-5"10%& ()-JUJELCs<!" 10% & ()-Z10% & ()-!'10% & () -
10% & ()- Y 10% & ()-Z109% & () - Ub-]dEbCs<!' F
310% & () - @10% & () {E¢a¥h&tipnl PrbeUifive) £ MBSt )SthMaR K ) - |
: paBbCs<!"'s*t 10% & ()-! & ($10% " & () -
&109% & ()-$10% & ()-Ihlaet8rfpntel @ItR (Hhep YrdieCaretHufl,0%heE (Jony-3-
10% & ()-210% & ()-y0- 10% & ()- F.10% & ()-S,-10% & () -
1 06SbCs<! ' 10p®8eh}) s QreRe&blpnddad( pe 1@t il¥'d. 10"y Xest piece with
10% & ()-y710% & ()-S/ DsdEbCs<!' 10% & ()-,10% & ()- s!'10% & ()-
310% & () - 108 8hfivkRess of 6.4 mm was produced by injection mould-
&10% & ()-SPAEbCs<!" ymlO0% & ()-y1l0% & ()-y&10% & ()-F10% & ()-S10% & ()-s10
% & ()- SaBbirg!' forlaWigh( pn! {'zo@l dMpa’ i Jvadffel Mg {9urell 10%ee () - "y
10 & ()-y 10% & ()-*_dYNCs<!' 10\ 10\ 10\ @®10% & ()- @10% & ()-y5
10% & () - @ 1evakugrion]gasgbasedd BNt 'folilpeiglq \CXHgor (9 - | 109&' () -
10%&' ()-S, 109%&' ()-, &109%& ()-3
AT TaBYNGs<!' |, nlO%&' ()-9*10%& () -! p9y&PA 0% X7X& () -
$10%&f()-"10%&' ()- 910%&f(&ms""<"q }ttttdE /10 10910%&f()

pact Value (J/m) Grad
) <50 1
10 50~100 2
100~150 3
150~200 4
>200 5

15 [Comprehensive Evaluation]

The comprehensive evaluation was calculated as
below.
) Comprehensive Evaluation =
(grade for whiteness of the marking)

20 x (grade for Izod impact value)

[Components used in Examples and Comparative
Examples]
- PMMA
25 Poly(methyl methacrylate), commercially available
Number average molecular weight: 95,000

(measured by GPC)



7109 () - 5109 () -

3MLOY' ()-/ 910%' ()-. 10%& ()-"" ##wS$%oM / yLG 10%E8 () - T! yLG' 10%\ & ()-TG'1
0% & ()-1{G'10%\& ()-11 9 "100E\ E\& ()-m D9 "10%0 X\ & ()-m NI
10%-& C ' (((zXJ</yLG' 10PP 10

10PP! f 3" 109°P& ()- ! 3" 10%&' ()-1 10% & ()~ ) f &$nPA0%2& ()-! aSmd0%\ u\ & () - (
(S(())**0P./ILF" 109 & ()--"10%& ()-z!" 10%& () - 253" 10%0& ()- ! S53" 109 () - &1
00&' ()- 10PP*I++* c,---}[9+/ 10! 90#10%& ()- | O#100& ()- .

10% () - | ~98maq @g% _ g! SISNVALOYE () - GLF" 1008’ () - - - - - - - - s. . bCl

101 93" 10% & () -"&'() 3" 100&' ()-y10% & ()-$m0% & ()- 10

10.//70] 1&2x2zX9
310% &'I ()-! ~5&$9<1r§g%%r>? A 4 @%‘H& FIMES1on | BAHYRGEHER O™ TETREY) - yi  10%
§i8§&¥?$$gzg§§04& ()qaﬁﬁi%éél( @gngAanght disperse phase)
10! &5#10%&' 446778 Q! 1 92- #10%&f -1{2-#10%& ! -1Co%
0%IJ& ()-! D‘gg/&o%d k/ %%Qgﬁjtt 109%& () - 888E(32389|{\/99xY 0! '%L%%&l'yy QN/&?) 09%&' 8
10%&' (). 8&10%&' (p)s x?ﬁ%%%t(r) el)q5 &9@91931':@03/ dBxY:0!'!'!'$
s 110%&' () -3s109%& - 109%& () - &TI0Y%& () - 0%&f() 109 () -
; SMR<dEXY: 0! | SF( #10%e( haftSUO0& dorrSr 9 (pnafe i owsm&@agf&wehga&sz
109%& () - <<<==>X>Y>Z>dE:/ 10
Number average molecular weight of the matrix:

\ 32,000
:SAN resin
10 Prepared by a known bulk polymerization method;
Acrylonitrile/styrene ratio: 23/77 (by weight)

Number average molecular weight: 38,000
‘Carbon black
Commercially available product (selected from the
15 following, according to the average particle size)
CB-1: 20 nm
CB-2: 68 nm
CB-3: 14 nm
‘Titanium oxide

20 As a white pigment, commercially available product

Examples 1 to 6, and Comparative Examples 1 to 3
Resin compositions composed of 'the components
shown in Table 1 were prepared and evaluated by the
25 above-mentioned method. The results were compiled in

Table 1.
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1096310% & ()-"y10% & ()-y&Gl0% & () - SFab18% & () - ! Of #10%
& ()-ms10% &——C-CocHH-aBM-L8$10%4:51 10%-& ()} S—10% &)
10% & ()-f9*-10% & ()-! F(%O%&' ()-yfg10%& ()-IRITITII |mﬂbqo§f§1%§1ow& ()-
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"10%V&' () - KKIpﬁllcueLLLdEbCl &?)35@% $58090v8H () - 656" 1098 (o 50 100 0
109%v&' () - LO%VE. () - @0%«& S&y MYMVE N Cl &$10%3B 10%VE' () - -
109VE () - S, & TO%VE () -, & 10 %? %ﬁO%\/ﬁB/A W &18%& = NNNNNNNNOb C! &$10%
10% & () - & 169 & ()- ,910% & () 10M 10M 20
10MD10%y®' () v/1L0%V& () - COGPyPPPPhb@C! &$1@%\$&Qs°/<|0\6).\5&' ()-F o.5 o.5
0$109%& ()-FZ10% & ()-10% & ()-10% & ()- " f
10% & () - PQFEPTRQRIEDC! &$10% " " P0% & () -
10% & () -y10%B&3 () - 10% & ()- yLMLO% &0 (3 - YY10% & () - RNRRRR/ Sf SaBbC! &$10% f
100 & () -, pl0i&n (Oxabl 109 & ()5 ! YO . H$10RI & §), F &N & () -F$,10% & () -fSu
SSSS' T" TaTbTdE /T IOV
10\ @10%6& ( ymS#Ehesh & () y54| 10% & ()3310% & ()3110% & ()ef0 o 4
10% & () - bTCTPJANEM 1
10\ | 10948 () - 10941& Ll 10%4& QL 109 () - - 8109548 ()> f &10%648 () -
10\ WQJVevwva’rFPe‘fGV$1O%11& ()221098%’ ()-§onLove (B -sFA0%d ()-14
"10%HH&' () - 3_10%MBIAr4WKIXt XKYYaB: /! 10\ f5
10948 ()-S. 109%& () -, Z"lO%—i&' ()-fo*
109448 (01t Y($10% Ht H&' () - yy& 10%4& () - YYYYYYYZZb@ 10\!1
"10%& ()-S, 910% & () - F%O% &' ()- 10H 10H
10H@@L0%& () - S7° 109P& Tpsp| copposids@r of Example 1 comprised 50

parts by weight of PMMA, 50 parts by weight of the ABS

resin, 0.5 part by weight of the carbon black with a
particle size of 20 nm, and 0.2 part by weight of
25 titanjum oxide. Under the conditions of LC = 13.5 A, SP
= 400 mm/sec., and QS = 8 kHz, the resin composition
demonstrated a very clear white marking.
Example 2 was conducted in the same manner as in
Example 1 except for using a 68 nm carbon black. The
30 impact resistance was slightly declined, but the marking
was as white as that of Example 1.
Example 3 was conducted by repeating the process
of Example 1 with using a carbon black with a particle

size of 14 nm. The whiteness of the marking, being
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1014."109% ()-"!."10%"& ()- " a; aZaaaaBr S4! 10yZF 10% & ()-'$ 20 JUN20p
0$10% & ()-Yys10% & ()-yZ10% & ()-410% & ()-910% & () - aabFbzbbbdEr S4!
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0 tion can be put to a practical use, although the grades
in the Izod impact value and the whiteness of the mark-
ing fell by small degrees.
10 The resin composition of Example 5 contained a
reduced amount of PMMA compared to that of Example 4.
This resin composition showed the same whiteness of the
marking as that of Example 4.
Example 6 was different from Example 1 only in
15 that the ratio of PMMA/ABS was changed to 70/30. The
Izod impact value was a little inferior to that of
Example 1, however, the whiteness of the marking was
J prominent.
The resin composition of Comparative Example 1
20 comprised 50 parts by weight of PMMA and 50 parts by
weight of the ABS resin. No marking appeared on the
resin composition after laser beam irradiation.
The resin composition of Comparative Example 2
comprised the ABS resin in combination with the pigments
25 of Example 1. Although the resin developed a marking,

the resin burnt brown or black, and it was impossible to

obtain a white marking under any laser irradiation
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was obtained using PMMA and the pigments of Example 1.

On this resin composition, a marking was obtained with a
5 high degree of whiteness. However, its impact resis-
tance was too low to be used for applications as key
caps of a keyboard or the like.
Examples 7 to 10, and Comparative Example 4
Resin compositions composed of the components
10 shown in Table 2 were prepared and evaluated based on

the above criteria. The results were set forth in Table

2.
Table 2
15
Examples Comp.
7 8 9 10 Ex.4
20 PMMA 50 50 50 50 50
) ABS 50 50 50 50 50
CB-1 0.1 0.1 0.3 0.5
Titanium Oxide 0.5 1.5 2.5 0.2
25 Whiteness 2 4 3 2 0
Izod impact value 4 4 3 3 4
Comprehensive 8 16 9 6 0
Evaluation
30

In Example 7, 0.1 part by weight of a carbon
black was added to the polymers as used in Example 1 to

give a resin composition. A good white marking was



10@40% & ()-@A0%n & ()- @A0N & ()-PA0N & () - PA0N & ()-@A0N & ()-WZt[t _

t tdtgt " FF RAAOWN & ()-@A0%n & ()-F r3)

- HDAON & ()- @A0N & ()- PA0N & ()-gtjtntptstvtyteFRAAON & () - @A0N & ()- @
940% & ()- @A0% & ()- @A0% & () - (@A0% & () - @A0% & () -yt}t~ttt {0 HINLEBIA 0%

& ()-@A0N & ()-@40%n & ()- (K  r3) N

#UEDA0N & () - @A0%N & () - ttttttttsY7@9&0%a&@9&096&f()-@pﬁowa&f()-@pﬁowa&f()-

@A0N & ()- PA0N & ()- @A0N & ()- PA0N & ()-tttttttz F ?2@A0% & () - @PA0% &

@/&0% & % = -

#(g/zttttt i 7@%8%%9% &n&éyjo@{ @‘94?&“%@*&9{“ 5’%02 ¥ @/&104%0&% Sé/&oo/%& ()-@d0%

V& () - @9&0@a§mgg étttghgeP§7QM%0%h§ ()-@A0N & ()-@A0N & ()-(PA0Nn & ()- @6

10% &' () Bhtttttf)52Q

HABAON & () - GO G- BIOH Eofons @cﬂe%&o@g QU o) St Lidd ZE

@A0%n & ()- @A0% & () - @40% & () - &OA & ()-@A0N & ()-@A0N & () - @ﬂW%&(

) - ttttttt'3+§%§ggf@§fﬁ - BE9UYEO( b~ Bhrt’ By weight of titanium oxi

#%@/&0%& O 0N & ()-@A0WN & ()-1t tttuuueK 10% & () - @40% & () @40% &
") - @40 & £- @{éo%\&géﬁe@_@o%&E&hm BO%N, &'efchithd B better white-

uuueKl, @40% & ()- @A0% & ()- @A0% & ()- @L0% & ()-G r3)

H#Y@A0% & () mapkinigupeofBdeYes tha@db¥ &) @D (i)ti@H W98 Fxamp@E 0% & (

)- @A0N & ()- @A0N & () - @A0% & () - uu#u%' u) uz[ <c, AL0@A0% & () - @A0% & ()

) @A0N & ()7@A0%N & ()-@X r3)

#9) u+u- u/ ulu3uSueF, @LO@A0% & () - @A0%N & ()- @A0N & ()- @A0%N & () - @A0% &

()- @40% & () - 5ubuHUDd uiNeis B, BHPGRA 0YoR's( p£( EXBORIL S )9 (@A & () - ( @A0%

\&()-¢  r3)

#%\IuPuRuTuV@ﬁ:ﬁweE;@/dm@/(ﬂQ%&p(l);m@&@%(&a¢bo@/&m%& &4 BAVSRELD) - AAON &

()-@40% & ()-Zu[ ui ul uouru” AF, @A0@A0N & ()-(@A0N & ()-(@A0%N & () - (@d0%

\& ()-do r39x1de) in a concentration three times (Example 9) or

#9% ut uvuxuzu] u~ueF, @A0@A0% & (é A0% & () - @40% & (%( 40% & () - @40% &

()- @40% & (Fivetines) FExempdes &0 a@/a[xe &36) L@ %R f(g & @L0% & () - @d0%

\& ()-¢ r3) #%juuuuuu}bs, G%

HU@A0% & ()9 3@/&%%%“?’)" %3&1%’) E@&‘B%e&a() EEoYL (ONGRR REURB ¢l / @4.0%

\& O @aha () @ e ) QA0S (L BL0X 0 QERE (@40 e ()-@a

dye/pigment concentration. However, these resin
15 compositions have a high impact strength, thus being
suitable for some applications.

The resin composition of Comparative Example 4
was obtained by excluding the carbon black from the
resin composition of Example 1. Although a marking

20 appeared on the surface, no white marking was achieved.
Foaming did not occur at a low LC, whereas the resin

burned at a high LC.
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1&%'0%e¥e(l)6ping a white marking by irradiation of laser beams.

2. A resin composition for a white marking which
comprises an acrylic resin A, a styrenic resin B and a black dye or
pigment C, and which is capable of developing a white marking by
irradiation of laser beams, wherein the difference between the numbexr
average molecular weight of the resin A [Mn(A)] and that of the resin
B [Mn(B)], AMn[=|Mn(A)-Mn(B)|], is not higher than 80,000.

3. A resin composition for a white marking which
comprises an acrylic resin A, a styrenic resin B, a black dye or pigment
C and a white dye or pigment D, and which is capable of developing
a white marking by irradiation of laser beams, wherein the total amount
of the black dye or pigment C and the white dye or pigment D is 0.2
to 1.5 parts by weight relative to 100 parts by weight of the total
amount of the resin A and the resin B.

4. A resin composii?ion for a white marking as claimed in
claim 1 or 2, wherein the proportion of the resin A to the resin B
(the former/the latter, by weight) is 1/99 to 99/1;: and the proportion
of the black dye or pigment C is 0.01 to 3 parts by weight relative
to 100 parts by weight of the total amount of the resin A and the resin

B.

5. A resin composition for a white marking as claimed in
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80% by weight of the monomers constituting the resin 2 and the resin
B.
6. A resin composition for a white marking as claimed in
claim 3, wherein the proportion of said white dye or pigment D is

0.1 to 1 parts by weight relative to 100 parts by weight

of the total amount of the resin A and the resin B.

7. A resin composition for a white marking as claimed in
claim 3, wherein said resin A is poly(methyl methacrylate).

8. A resin composition for a white marking as claimed in
claim 3, wherein a number average molecular weight of said resin

A is 50,000 to 150,000.

9. A resin composition for a white marking as claimed in
claim 3, wherein said resin B is a rubber-modified styrenic resin.

10. A resin composition for a white marking as claimed
in claim 3, wherein said resin B is an acrylonitrile-
butadiene-styrene copolymer, or a mixture of an acrylonitrile-
butadiene-styrene copolymer and an acrylonitrile-styrene copolymer.

11. A resin composition for a white marking as claimed
in claim 10, wherein the proportion of an acrylonitrile monomer
unit relative to a styrene monomer unit (the former/the latter, by
weight) is 15/85 to 28/72 in the whole of said resin B.

12. A resin composition for a white marking as claimed

in ¢laim 3, wherein a number average molecular weight of a polymer
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3, comprising an acrylic resin A, a rubber-modified styrenic resin

Bl, a black dye or pigment C and a white dye or pigment D,

wherein the amounts of the black dye or pigment C and the white dye
or pigment D are 0.05 to 1 parts by weight and

0.1 to 1 parts by weight, respectively, relative to 100 parts by
weight of the total amount of the resin A and the resin Bl.

16. A resin composition for a white marking as claimed in
claim 15, wherein the acrylic resin A is a polymer Al containing methyl
methacrylate as a constitutive monomer; the proportion of the resin
Al to the resin Bl (the former/the latter, by weight) is 10/90 t0 90/10;
and the total amount of the black dye or pigment C and the white dye
or pigment D is 0.3 to 1.2 parts by weight relative to 100

parts by weight of the total amount of the resin A and the resin BIl.



