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FI EL CF THE | NVENTI ON The present invention-relates:'to a marking - :
conpoki tijon, nol di ngs thereof and a marking met hod. More partlcularly,-
relates tjo a polyolefin resin- 5 based marking conposition capable of

devel opi'ng vivid colors fromdark brown to black on irradiation with- | aser.
beam " nol di ngs of such a conposition,and a marki ng nethod using |aser - -
beams. BACKGROUND OF THE | NVENTI ON 10 - Recently, for marking of
letters and signs such as nmaeker's nane, product name, date of production
etc., on the surfaces of various comercial articles, for exanple,

el ectronic parts such as IC s, resistors, condensers, inductors, etc.,

el ectrical parts such as 15 rel ays, switches, connectors, printed circuit
boards, etc., housings of electrical devices, autonobile parts,

MARKING COMPOSITION, MOLDINGS THEREOF AND

MARKING METHOD



I .
machi ne parts, cables, sheets, packagi ng sheets, cards, various containers’
~of foods, cosnetics, toiletaries and nedici nes, caps of containers, etc.,
the | aser marking 20 - systemis popularly enployed for its various
atdvant ages such as non-contact quick marking and easi ness of automation and.
process management. In |aser marking, |aser; heans are applied directly. to
the surface of an objective article mde of -2- a high-nol ecul ar organic
material, metal or other sub- stance to cause ‘a change of state of the
article surface or di scol oration or decoloration of the colorant in the
i rradi ated area, and marking is done by maki ng use of 5 such chem cal-
changes. This marki ng nethod, however, has certain problens in practical
applications. For exanple, in case of using a polyolefine resin as base
material for marking, the |aser beans may pass through the resin, failing
to perform desiFEELDeOKi THE t INVENRIONO or even when the | aser beans are
absorbed to cause etching, it may happen that the resin be sinply nelted
and no clear marking can The R¥esent stevenhien relateanta a ®arkiagt is

used, vivid col or devel opnment may fail to take glace 15 In
order to sol ve MRS i o ROIFENES theepof and a marklng method.

More particularly, it relates to a polyolefin resin-

5 based marking composition capable of developing vivid
colors from dark brown to black on irradiation with
laser beam, moldihgs of such a composition,and a marking

method using laser beams.

. BACKGROUND OF THE INVENTION

10 Recently, for marking of letters and signs'
such as maker’s name, product name, date of production,
etc., on the surfaces of various commercial articles,
for example, électronic parts such as IC’s, resistors,
condensers, inductors, etc., electrical parts such as

15 .relays, switches, connectors, printed circuit boards,
etc., housings of electrical devices, automobile parts,
machine parts, cables, sheets, packaging sheets, cards,
various containers of foods, cosmetics, toiletaries and
medicines, caps of containers, etc., the laser marking

20 system is popularly_emplbyed for its various advantages
such as non-contact_quiék'marking and easiness of
automation and procéss management.

Iﬁ laser marking, laser beams are applied

directly to the surface of an objective article made of

This Sheet Has Been Reilac
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mar ki ng nethod is applied on polyolefin resin nolded articles, many
researches have been nmade on the color forners -capabl e of devel oping vivid
colors. For exanple, there have been proposed use of yellow iron 20 oxi de
as color forner in JP-A-60-155493, use of inorganic |ead conpounds in

JP- A-61- 69488 and JP-A-1- 3062285, use Qf smanganese viol et and cobalt
violet in JP-A-2-204888 and use of conpounds of netals such as nercury,

cobal t, coppera HiigHOKd1 SBlh 4¥ anit Upht&bial A8Rd€R0. or HO¥REE! subbese

conpounds invol ve the serious problens in practical use, such as safety and
i nfluence on iframwitoviide ascHdRye O dste bt ytkongposidlef shefage
netals. Also, in the case of heavy netals such as -3- yellowiron

oxi des, si nce darhdismgdaratsi dihor deaslaraetiomtefl, the ¢slonamtsibl theo use
resins colored in various hues and accordingly the scope of their use is
linited. JP-Adetragicned mrgms andigarkine ks cdonetby makingense af
non-tinted conpounds, but since these conpounds have iridescent |uster

al t hough 8ot tHusthe ¢hemigalghandas op Thismagking | rethede BPEAVEEpl i ed to
an article for which ng pearly luster is needed. Even as,a col or forner,

there is no chff aertain RRQ dnyRractigabiaprlicatiens, o E9gn

probl ens thatexample, in case of using a polyolefine resin as base

material for marking, the laser.beams may pass through
the resin, failing to perform desired marking thereon,

10 or even when the laser beams are absorbed to cause
etching, it may happen that the resin be simply melted
and no clear marking can be accomplished. Also, even
when a colorant is used, vivid color development may
fail to take place.

15 In order to solve these problems when a laser
marking method is applied on polyolefin resin molded
articles, many researches have been made on the color
formers capable of developing vivid colors. For
example, there have been proposed use of yellow iron

20 oxide as color former in JP-A-60~155493, use of
inorganic lead compounds in JP-A~61-69488 and JP-A-1-
3062285, use of manganese violet and cobalt violet in
JP-A-2-204888 and uSe of compounds of metals such as
mercury, cobalt, copper, bismuth and nickél in USP

25 4861620. However; these éompounds involve the serious
problems in practical use, such as safety and influence
on the environment, as they are basically composed of

heavy metals. Also, in the case of heavy metals such as



i f. the anount

i nfluenced in hue and col or tone,

of color forner increases, the products to be nmarked are

injured by the abrasion at the nolding. Acgordingly, even if the color

former itself

mar ki ng conposiybl 06wt 9rba exlides] isineeChbar

is color- less and its anbunt to be used is a very little,

und@Mththhselved laek by i

| aser beamis required. SUMVARY' OF THE | NVENTI In order to solve the
probl ems nenti ebatdedhoye, isheémpoesiblel moecmiser recdnsucoddred disi ve

studies, and attained the present invention. 25 That is, the
present inventvaniowbahuest andhactolrddngilys thelscope ofAtheiyvluse ria esin
mar ki ng conposi tion -4- containin% from 0. 005% by weight to | ess than
0. 5% by wei ght 1émitedi| i dBnAc6RpddAd 3G

A polyolefin resin marking co
the silicoh coRpSURBtEsagnnPR

10

15

20

25

§Bkee SPPPEYAdSsnpYindince these

compounds have iridescent luster although not tinted,

they may develop a foreign color tone when applied to an

article for which no pearly 1us£er is needed.

Even as a color former, there is no complete
colorless one. Therefore, there are such problems that
if the amount of color former increases, the products to
be marked are influenced in hue and color tone, the
viscosity of the resin composition increases and the
resin composition is influenced in its moldability, the
abrasion property increases and the molding machine and
kneader are injured by the abrasion at the molding.
Accordingly, even if the color former itself is color-
less and its amount to be used is a very little, a
marking composition to be colored in a clear dark brown

to black by laser beam is required.

SUMMARY OF THE INVENTION

In order to solve the problems mentioned
above, the present inventors conducted extensive
studies, and attained the present invention.

That is; the present invention relates to the
followings:

(1)' A polyolefin resin marking composition

. the viscosity of the resin conposition
increases and the resin conposition is influenced in its noldability, the
15 abrasi on property increases and the noldi ng machi ne and kneader are.

apreposeshasgolofopeariesasnt (2)
ngosition 5 according to item (1), wherein
0

a



3) - A pol yol efin resin marking conposition according to item (2),
wherein the inorganic silicon conpound is a silicon dioxide type conpound.

10 .(4) A pol yol efin resi-n marking conposition according to item
(3), wherein the silicon dioxide type compound is mca, kaolin, blast
furnace slag, silicious sand, diatonaceoys earth or talc. (5) A

pol yol efin resin marking conposition 15 according to item (1), wherein

the polyol ef idprt@Siding frdi®! /WL B WEighPOtIPIEsy | €han 6658 by A
pol yol efin resin marki'ng conposition according to item (1), wherein an

wei ght aver agRiRiit icd & EiARicH dmpdiendibased 69 MEeNgolgoldeinrr] or 20
| ess. (7) A pol yolefin resin marking conposition according to item
(1), which cassdims from 20 to 1000% by wei ght of titani um oxi de based on
the total anmount of the silicon conpound. 25 (:8) A resin nol ded
article whicH2)s forned pokyslifin ties o natlcing cemposiwidmng conposition
according to item(1). (9), A resin nolded article according to item
(8), 5- \Resaudinghda ddiem niol e whexein cthe sbhicomepempound is

an ihorganic silicon compound.

(3) Alpolyolefin resin marking composition
according to item (2), wherein the inorganic silicon
compound is a silicon dioxide type compound.

10 (4) A polyolefin resin marking composition
according to item (3), wherein the silicon dioxide type
compound is mica, kaolin, blast furnace slag, silicious
sand, diatomaceous earth or talc.

(5) A polyolefin.resin marking composition

15 according to item (1), wherein the polyolefin resin is a
polyethylene or a polypropylene.

(6) A polyoléfin resin marking composition
according to item (1), wherein an weight average
particle diameter of the silicon compound is 10 u or

20 less.

(7) A polyolefin resin marking composition
according to item (1)} which contains from 20 to 1000%
by weight of titaﬁium oxide based on the toﬁal amount of
the silicon compound.

25 (8) A resin molded article which is formed by
molding the polyolefin resin marking composition
according to item (1).

(9) A resin molded article according to item (8),



(10) A resin nolded article according to item (8), wherein the nol ded

article is films. (11) A marking nethod of a resin nolded article 5
. which conprises.irradiating a |aser beamto the resin nolded article of
itenms (8) to (10). (12) A mar ki ng' met hod according to item (11),
. wherein the |laser beamis an infrared rayslaser beam - (13) A mar ki ng

nmet hod according to item (12), 10 wherein the infrared ray | aser beamis
a far infrareshengihatbe pbeain ftdiied artAcier lisngomtalimeéxrsccording to item
(11), wherein the energy of |aser beamon the surface of resin nol ded -
article is 2.610) [err]A xesin(mglded arhigdet acoordingorto ddiem r(d )ded
article according to item(8), wherein fromQ0.5 to 5% by weight of a
silicon conpovhereinctheampidedageichet e FdLRSlefin resin. (16) A

pol yol efin resin marking conpgsition, 2 containing f.rom 0.005% by wei ght
to less than &4 by wei thgRﬁPQamﬁ§§88 8f enzegdpyBprdhed prdicle 17)

A pol yol gf i ' Ki L1 on L ni f 0. Q05% by .wei gh
e%s 1 nare 10s WGt GHDGH S0P AL BRULACORG: Ae LABPYOPERRn CPoary. oLt (Tg) | °
A pol yol efi | | L& | ' to it 16 17, wh [
the.polyol of iROTAR BFEL89eCORVRRLbE RoT 8" (1B Coy i ane. (10) " A

resin nolded gijjcle fognRd-RYngOhdtASd! HEcording to item (11),
wherein the laser beam is an infrared ray laser beam.
(13) . A marking method according to item (12);

10 wherein the infrared ray laser beam is a far infrared
ray laser beam.

(14) A marking method according to item (11),
wherein the energy 6f laser beam on the surface of resin
molded article is 2.5-20 J/cm?.

15 (15) A masterbatch for resin molded article
according to item (8), wherein from 0.5 to 5% by weight
of a silicon compound is contained based on the
polyolefin resin.

(16) A bolyolefin resin marking composition

20 containing from 0.005% by weight to less than 2% by
weight of mica based on the pdlyolefin resin.

(17) A polyolefin resin marking composition
containing from 0.005% by weight to less than 1% by
weight of mica based on the polyolefin resin.

25 (18) A polyolefin resin marking composition
according to item 16 or 17, wherein the polyolefiﬁ resin
is a polyethylene or a polypropylene.

(19) A resin molded article formed by molding the



-.6- polyolefin resin marking conposition according-to itens 16 to 18. (20)
A resin nolded article according.to item 19, wherein the resin nol ded
article is containers. 5 (21) - Avresin nolded article according to .
item 19, wherein the resin nolded article is films. (22) A marking -
nmet hod of a resin nolded article conprigigg. irradiating an infrared ray

| aser beamto the resin nolded article of itens 19 to 21. 10 (23) A

mar ki ng nmet hogoageediing res iint %ﬁx@&ng‘/\’f&{n%idkﬂﬂl%d R d Yt d afEamdeam i s
a far infrared ray |aser beam mar ki ng met hod according to item

22, wherein the epengy of the |nfrared ray | aser beam on the surface 15
of the resin nolded article is 2.5-20 [err]. (25) A polyolefin resin
mar ki ng conpogi20i)on accar diesdn maolided @btiocle racodding aid citenf19 he
silicon conpound is from0.005% by weight to 0.4% by wei ght based on the
pol yol ef i n revhereio theETAsiBDmOIGER REtACler (FHEANNEMEIEN The mar ki ng
conposi tion, noldings thereof and nmarking nmethod according to the 9present
|nvent|0n5are(8ibla|nedAlKeﬁéﬂamplﬂeﬂbwrt101e according to item 1

wherein the resin molded article is films.

(22) A marking method of a resin molded article
comprising irradiating an infrared ray laser beam to the
resin molded article of items 19 to 21.

10 (23) A marking method according to item 22, wherein
the infrared ray.laser-beam is a far infrared ray laser
beam.

(24) A marking method according to item 22, wherein
the energy of the infrared ray laser beam on the surface

15 of the resin molded article is 2.5-20 J/cm?.,

(25) A polyolefin resin marking composition
according to item (1), wherein the content of the
silicon compound is from 0.005% by weight to 0.4% by

weight based on the polyolefin resin.

20 DETAILED DESCRIPTION OF THE INVENTION
The marking composition, moldings thereof and
marking method according.to the present invention.are
explained in detail beiow.
Typical examples of the polyolefin resins
25 usable for the marking COmposition of the present
invention are polyethylene and polypropylene. The

polyolefin resins used in the present invention are



Typi cal exanpl es of the polyolefin resins 25 usabl e for the marking
conposition of the present invention are polyethyl ene and pol ypropyl ene.
The polyolefin resins used in the present invention are. . -7- preferably
one whose nelt index (M) is in the range of about 0.01 to 60, preferably
about 0.02 to 55. The silicon conpound _used in the present invention acts
as a color former, especialy color former 5 devel oping dark brown to bl ack
in |aser narigriFerdlflPidie WhoedMpeElsi Rdéx e(mb) Vis Nth UeRe | PRhGENLE |

silicon conpound, specifically silicon dioxide, maicas, kaolins, blast
furnace sl agabodt ©.QIS t68D, cﬁﬁw%mﬁﬁ hp.02/ €0 $6¢. The micas

usable in the present invention 10 I ncl udes m cas belonging to the
nmuscovite series such #&the @iinicon compeamdicoiséd, imathgoprésensericite,
roscoelite and illite; biotite series such as biotite, phlogopite,

| epi donel ane iaventiiomlatite asma ealon inerc respegialy oodler fermdonit e,
muscovite, suzorite, 15 pal agonite and vermculite; and synthetic m cas.
Of these3ni cdevehering dark hyepite blagkrin claser saxkinge nfhas are

preferred. Silicon dioxide nmay be hydrous state_ or, unhydrous state, and
"ncl udes,  f o LG EongaE IBRTRFSTARY ftyR LnQRIRRLC Fhlicon

compound, specifically silicon dioxide, maicas, kaolins,
blast furnace slag, siiicions sand, diatomaceous earth,
talc, etc. The micas usable in the present invention

10 includes micas belonging to the muscovite series such
as common mica, lepidolite, paragonite, sericite,
roscoelite and illite; biotite series éuch as biotite,
phlogopite, lepidomelane and zinwaldite; natural micas
such as glauconite, ceiadonite, muscovite, suzorite,

15 palagonite and vermiculite; and synthetic micas. Of
these micas, muscovite, phlogopite, suzorite and
synthetic micas are preferred. Silicon dioxide may be
hydrous state or unhydrous state, and includes, for
example, crystalline state, amorphous state, glass

20 state, colloidal state and the like. Amorphous or
colloidal state ones are preferable in view of low
abrasion property. The kaolins usable in the present
invention comprisés the.kaolins having a kaolin type
layer structure. Such kaolins includes kaolin,

25 kaolinite, nacrite, dickite, halloysite, hydrated
halloysite, metahalloysite, endellite, anauxite, and
some groups of chrysotile, cronstedtite, antigorite,

amesite and chamosite. Kaolin and kaolinite are



20 state, colloidal state and the like. Anorphous or colloidal state
ones are preferable in view of | ow abrasion property. The kaolins usable in
the present invention conprises the kaolins having a kaolin type |ayer
structure. Such kaolins includes kaolin, 25 kaolinite, nacrite, dickite,
hal l oysite, hydrated halloysite, netahallgysite, endellite, anauxite, and
sone groups of chrysotile, cronstedtite, antigorite, anesite and chanosite.

Kaol i n and kagrbpbiped! e Blas®- rarfahee’ 8dagBliash re1eaAsRd sRbdtarid €l eased
substance fromthe iron-manufacturing snelting furnaces. It I1s a nelt"

produced fronffemcthenigbnthianufavtulriag bheltehgaFdrnaeels. W it 38 0f  coke
or linmestone. The main 5 conponents of the slag are CaQ, [err] and [err].

[err] accountmeltrpitbdhoedOfroin rbacthohecosfl ahe Lmpurdsieseiimg ivesi |y
occupied by CaO and [err]. The slag in which the CaO: [err] ratio by

wei ght is greamdrstéah with aahl ofl bekecozl dgmestonkes offhe madmi ch said
ratio is smaller 10 than 1 is called acidic slag. Both basic slag and
aci di ¢ slg cepmpenents af bheopdagdrarpefal,SBiPzcand AbsMH.i sA3:@and mainly
conposed of quartz Earticles. It consists of npre than 90% of kgrrL and
smal | quant i t?€SOBRtet fe¥ HPnEPaRO0%upft thecwhodensdagnethepxest;bedsng and

mostly occupied by CaO and S$i0,. The slag in which the
Ca0 : Si0, ratio by wéight is gréater than 1 is called
basic slag and the one in which said ratio is smaller

10 than 1 is called acidic slag. Both basic siag and
acidic slag can be used as a color former. siliceous
sand is a sand-mainly compésed of quartz particles. It
consists of more thaﬁ 90% of Si0, and small quantities
of'other mineral substances such as feldspar, zircon and

15 magnetite.

Diatomaceous earth usable in the present
invention is a siliceous deposit composed of the remains
of diatom which is a single cell algae, the main compo-
nent thereof being hydrous amorphous silicon dioxide.

20 It may have mixed therein clay, volcanic ash and organic
materials. As for the color of this substance, white
color is preferred so that the substance may adapt
itself to the various color tones ranging from white to
yellowish gray of the resin moldings.

25 Talc used in this invention is a hydrous
silicate of magnesium and.has the composition of
Mg,;Si4010(0H),. | |

The above-defined silicon compounds can be



15. magnetite. D atonmaceous earth usable in the present invention is a
siliceous deposit conposed of the remains of diatomwhich is a single cel

al gae, the main conpo- nent thereof being hydrous anorphous silicon

di oxi de. 20 It may have m xed therein clay, volcanic ash and organic
materials. As for the color of this substange. white color is preferred so
that the substance may adapt itself to the vari.ous color tones ranging from

white to yell owgsbdgohiay cembib@tion.n nol di ngs. 25 - Talc used in
this invention is a hydrous silicate of magnesi um and has the conposition

of [err] The above-defineghd kWiedghtcamedalds partitdle sidt aBathén

conbi nati on. The wei ght -average particle size of the silicon conmpound(s)
used in the presddtiiconveompoundys)onsegedn ithe pundsent irmrerfiomfisianse on
the color tone of 5 the resin, it should be not greater than 700 [err],
prefer- ably nospgcdftied,t bat id Wdew ofrdng lnesfosr iy \then adikor dmyee b f
about 0.5 to 10 [err]. The anount of the silicon conpound to be used is
from 0. 005% by ®BegKesSin . d&ssheaddyo bsoneft exegher than 700 u, prefer-

ably not greater than 10 p, more preferably in the range
of about 0.5 to 10 .

The amount of the silicon compound to be uséd
is from 0.005% by weight to less than 0.5% by weight,

10 preferably from about 0.005% by weight to 0.4% by
weight, more preferably from about 0.005% by weight to
less than 0.3% by.weight, and most preferably from about
0.01% by weight to about 0.2% by weight. As to micas,
the amount to be used may be the above-mentioned range,

15 and it may be from 0.005% by weight to less than 2% by
weight, preferably from about 0.005% by weight to less
than 1% by weight, more preferably from about 0.01% by
weight to less.than 1% by weight, and the most
preferably from: about 0.01% by weight to about 0.8% by

20 weight. As to kaolin, the amouht to be used may be the
above-mentioned range, but it may be from about 0.08% by
weight to less than 0.3% by weight.

In the present invention, when said silicon
compound(s) alone is used, the composition develops a

25 dark brown color, but when titanium dioxide is added,
the reddish tinge of the dark brown coior is eliminated
to present a gray to black color, enhancing vividness of

the formed mark. Any of the commercial products of



10 preferably from about 0.005% by weight to 0.4% by wei ght, nore
preferably from about 0.005% by weight to | ess than 0.3% by wei ght, and
most preferably from about 0.01% by wei ght to about 0.2% by weight. As'to
m cas, the anount to be used may be the above-nentioned range, 15 and it
may be from 0.005% by weight to less thagg2% by weight, preferably from
about 0.005% by weight to |less than 1% by weight, nore preferably from -

about 0. 01% by; ¢@hDith dfok£8E E8ANbE Yab¥dehObhe pRdsbhe FRTknRiherably
from about 0.01% by weight to about 0.8%by 20 weight. As to kaolin, the

amount to be pwetwlidy B¢ theneparenopndfothd mapgeisbubquiredyaha from
about 0.08% by weight to |l ess than 0.3% by weight. In the present

i nvention, wdevebopment i aHnacbbackinddédpraisndessrededitt e conposition
develops a 25 dark brown col or, but when titaniumdioxide is added, the
reddi sh ti ngeredomnmended ktbruse théotype efi hihaniumt diprédenwhichrdg to

bl ack col or, enhancing vividness of the forned mark. Any of the commerci al
product s Sof commexcially s$pldh a8 cRigmentirmateriall,i andhwhenedsnds

i nvention, but when_no transparency_ of the mark_is required_ and devel opnent

of a black csletired fR;tEm 3 9ravigh ofRtRBcUnide WRIRKALREPE of titani um

di oxi de MhiCﬁkééhsparency of the mark, it is recommended to use
particulate titanium dioxide. Both rutile type and
anatase type titanium dioxide can be used as pigment

10 material. Particulate titanium dioxide designates
titanium dioxide having a particle size less than 0.1 u.
A commercial product of such particulate titanium
dioxide is available from TAYCA CORPORATION under the
trade name of MT-500B. The amount of titanium dioxide
15 used in the composition of this invention is not
specified, but preferably this compound is used in as
small an amount as possible for the economical reason.
Usually its amount may be less than 1,000% by weight
based on said silicon compound, but when fine particle
20 titanium dioxide is used, its amount is preferably about
20 to 1,000% by weight based on said silicon compound.
When titanium dioxide is used in an excess amount, the
opacifying properties of titanium oiide will be
resuscitated to weaken the developed color tone, so that
25 it is preferred to limit the amount of titanium dioxide
used within a range of about 20 to 400% by weight, more
preferably about.30 to 300% by weight, depending on the

desired color tone of the ma:k.



5 . comercially sold as pignent .material, and when it is desired to forma
grayi sh’ col or while nmaintaining transparency of the mark, it is recommended
to use particulate -titaniumdioxide. Both rutile type and anat ase type
titani um di oxi de can be used as pignent 10 . material. - Particul ate
titani um di oxi de designates titani umdi oxiglg baving a particle size |ess
than 0.1 [err]. A commercial product of such particulate titanium di oxide

is avail able from TAYCA @@EPQaﬁﬂﬁﬂgLﬁuh§o§i§16ﬁ65kafﬁgmpféséﬂ£5008 The

amount of titaniumdioxide 15 ‘used in the conposi tion of this invention

i's not specifi dehventicn efsgr aontdin additives as destiréd. assash! | an
anount as possible for the econom cal reason. Usually its anmpbunt may be

| ess than 1, OO@ﬁhintﬂmdqﬁﬁndiudsjdnionﬂntsﬂIfiiiersuwﬁnbmﬁc&mtsmhen fine
particle 20 titaniumdioxide is used, its amount is preferably about 20
to 1,000% by wPlgist iisdgarson ek d silicon conpound. Wen titani um di oxi de
S used i n_an excess anmount, the opacifying properties of titanium oxide
will be reSuscitated to Rek&@Piarants ai cdidl drhe Present tipyeptionit jg

preferred to limt the anmoynt, of, titaniumdio within a ran e of
Bbout 20 to 408k SRRCL AN I GreH S iﬁ%ﬁnf}autscr— % SphRraRthcs
dependi ng on tQ%a e%fg% %ﬂg'éfguifgfégé le.|<For example, said
colorants include various types of organic pigments such
as phthalocyanine pigments, azo pigments, diazo
10 pigments, quinacridone pigments, anthraquinone pigments,
flavanthrone yellow,.perinone orange, perylene scarlet
pigments, dioxazine violet pigments, condensed azo
pigments, azomethine pigments and methine pigments, and
inorganic pigments such as titanium oxide, lead sulfate,
15 zinc oxide, chrome'yellow pigments, zinc yellow
pigments, chrome vermilion, red iron oxide, cobalt
purple, Prussian blue, chrome green, chrome oxide and
cobalt green. These organic and inorganic pigments are
added within limits not affecting the vividness of the
20 color mark formed, for example in an amount of 0.001 to
3% by weight based on the polyolefin resin. Incidental-
ly, even the black type colorants, they are usable
within the limited range so long as they do not affect
the vividness of the formed color mark.
25 The fillers usable in the present invention
include those ordinarily used in the polyolefin resin
compositions, such as calcium carbonate, alumina, and

glass fiber. Filler is added within limits not



The marki ng conposition of the present invention may contain additives as
desired. Such additives include colorants;, fillers, |ubricants,

pl asticizers, etc. 5 3 The colorants usable . in the present
invention are not specifically restricted, but the colorants other than

bl ack type are preferable. For exanple., ggpid colorants include various
types of organic pignents such as phthal ocyani he pi gnents, azo pignents,
diazo 10  pi aFFelctindUithec Wildihdds) B tthe A el ARG e BF NS Lo
fl avant hrone yel | ow, perinone orange, perylene scarlet pignents, dioxazine
vi ol et pi gnenexampdeddns ah amounitgreEhios, 008z aetds ey preight sbased next hi ne

pi gnents, and inorganic pignents such as titanium oxide, |ead sulfate, 15
zi nc oxi de, clthempolgolefim gesims, zinc yel |l ow pignents, chrone vernilion
red iron oxide, cobalt purple, Prussian blue, chronme green, chrone oxide
and cobalt green. These Thegdwmbrigantisnmspddic i ghaipresentidirventionn
limts not affecting the vividness of the 20 color mark forned, for exanple
in an ampfnt éncdude) steazihpaid ghehands agid RnddiSm|FEers 2% n.

R T R AT T L SR R
OO K ZRpRvRzicry 9B 70 RETAR A e T R B, e
Ca'Ci“”‘CarbOHakirea'&W 3% dmgant of usually 0.1 to 5.0% by weight
based on the polyolefin resin. As plasticizer, there
10 can be used esters of phthalic acid, phosphoric acid,
sebacic acid and the like. Other additives normally
used in plastics processing, such as antioxidant, heat
" stabilizer, light stabilizer, flame retardant, etc.,
can also be incorporated in the composition of the
15 present invention. These additives.may be used in the
form of powder or as a masterbatch in the preparation of
the polyoclefin resin-based marking composition of the
present invention. |
The polyolefin resin marking composition of
20 the present invention can be obtained by adding a
silicon compound to a base polyolefin resin, further
adding, as desired, titanium dioxide and, if necessary,
other additive(s) such as colorant, filler, lubricant,
plasticizer, heat stabilizer, etc., and uniformly mixing
25 and kneading said materials by using mixer such as an
extruder, a twin-screw kneader and a roll mill.
Further, the polyolefin resin marking

composition according to the present invention can be



glass fiber. Filler is added within limts not - 12 - affecting the
vividness of the forned color mark, for exanple in an anmount of 0.001 to 3%
by wei ght based on the polyolefin resin. The lubricants usable in the
present invention 5 include stearic acid, behenic acid and its esters or
salts, waxes such as carnauba wax and polLyeghyl ene wax, and various types

of surfactants. Lubricant is added as desired in an anount of usually 0.1

to 5.0% by wei dhtdoned Eﬂ £ hes POb¥OdeEifigr 8ShAstéebAataht cohtainihbeae 10
can be used esters of phthalic acid, phosphoric acid, sebacic acid and the:
| i ke. Ot her addilieen nesmpdhnyd ubedhighptententratonsandgthenchadding
antioxi dant, heat stabilizer, light stabilizer, flanme retardant, etc., can
al so be incor pdrheraito m tpelyobepbintresinf and ddditpveseaunchnaenti on.
These additives may be used in the formof powder or as a masterbatch in
t he preparatiorfioklexs pbldesired, randnthencuiningi agdcknpadingothem t he
present invention. The polyolefin resin marking conposition of 20 _the
present indent iWh e kivtesieg aymbying andskneadingompehinero dhBase
pol yol efin resin, further addiqg, as desired, titaniumdioxide,and, if
necessary, thus obtained composition of the present invention is
molded in the form as it is and, if necessary, further
blended with appropriate auxiliaries such as polyolefin
resin and filler,'by a per se known method to obtain a
10 resin molding.
| . Indicentally, a masterbatch containing a
silicon compound in high concentration can be obtained
by adding, to a polyolefin resin, a silicon compound and
titanium dioxide if desired and additives such as a
15 color former, filler, lublicant, plasticizer, heat-
stabilizer, and the like, if necessary, mixing and
kheading them uniformly by using a mixing and kneading
machine such as an extruder, twin-screw kneader, roll
‘'mill, etc., and then processing the mixture into a
20 desired form such as pellets or marbles. The content of
said silicon compound(s) in the masterbatch is prefer-
ably about 0.5 to 5% by weight, more preferably 0.5 to
2% by weight based on the polyolefin resin.
The resin moldings include two-dimensional
25 moldings such as f£ilms and three-dimensional moldings
such as containers,caps, parts, etc.

The two-dimensional moldings such as film can

be produced by a known method for forming a film of



ot.her additive(s) such as colorant, filler, lubricant, plasticizer, heat
stabilizer, etc., and uniformy m xing 25 and kneading said materials by
using m xer such as an extruder, a tw n-screw kneader and a roll mll.
Further, the polyolefin resin narklng conposi tion according to the present
invention can be - 13 - obtained by firf producing a nasterbatch
containing a silicon conpound in high concentration and then addi ng thereto

a pol yol efin rﬁﬁéﬂmo?&ds%ﬁ@l frb‘é&% S%Ql'&ha%.sf iinfaatidn MRUHRY, ik {igesL
m xi ng and kneadi ng them 5 uniformy by using a m xing and,kneadlng

machi ne. The Lhyerokbhflaedonofiethiod,or-die IFd 1 Eviiing wthay), i£14®! ded
in the formas it is and, if necessary, further blended wth appropriate

auxi | i ari es suthlmsfpohnjngemethodsusiagd sfimulléandonsa qre rswecdgsive net hod
to obtain a 10 resin nolding. Indicentally, a nmasterbatch containing a
silicon conpoubdlakhahi ghretebénur &ecbnigue baubuilamdd Ly fadoiing to a
polyolefin resin, a silicon compound and titani um dioxide if desired and
addi ti ves Buchmgshadjsetceol Bhef shisr produced, fildms eam beplapnlisd dio
heat- stabilizer,, and the Like, if necessary, m xing and kneadi ng them
uniformy by ukhfgsamei £irddapd KEEadenghe ordinary thermoplastic

resin films, such as food packages, textile packages,
haberdashery packages, packages-of chemicals, tapes,
insulating materials, agricultural films, various types

10 of sheets, various tYpes of seals, labels, etc. Also,

" the films produced according to the present invention
can be laminated on various typés of substrates, for
example, paper such as craft paper or slick paper,
plastic films, metal foils such as aluminum foil, etc.,

15 and the thus obtained laminates can be applied to
various uses such as containers of foods or drinks such
as milk, alcoholic beverages, etc., medicinal packages,
food packages, various types of sheets, various types of
seals, lﬁbels, etc.

20 The three-dimensional moldings using the
éolyolefiﬁ resin-based laser marking composition
'according to the present invention can be produced by
known methods such as injection molding, extrusion
molding, blow molding, rbtational molding, expansion

25 molding, powde; molding, vacuum molding, etc., an
appropriate méthod being selected'according'to the type
of the molding to be produced. Such three-dimensional

moldings include the ordinary commercial articles mainly



machi ne such as an extruder, tw n-screw kneader, roll mll, etc., and then

processing the mxture into a 20 desired formsuch as pellets or marbles.
The content of said silicon conpound(s) in the masterbatch is prefer- ably

about 0.5 to 5% by weight, nore preferably 0.5 to 2% by wei ght based on the
polyolefin resin. The resin nmoldings include two-dinensional 25 nol di ngs

such as filns and three-di nensi onal nol dings such as contai ners, caps,

parts, etc. Themp¥bedi BENEHEPALPTALEIBISS4RE ,a%ol banp] e diaduced by a
known nethod for formng a fil m of - 14 - thernoplastic resin, such as

inflation mettatness! 6FPE6odbqyaeterbats)NmebLdefdes]- dosnleitli®sf,or M ng

met hod, flat filmform ng nmethod using sinultaneous or successive biaxial
stretchi ng t edhimkimg wabekardifihksfoetcng bapst béid suehc cohftainkeas ,pr oduced
films can be applied to the same field of use as the ordinary thernoplastic
resin films, focth trayspdtpbikggemedicali vespedkagedpthibgr axtlieles,
packages, packages of chem cals, tapes, insulating materials, agricultura
films, vaioukougiegs10f domeshietelegtricad appdiapresegilectirigals, etc.

Al so, the filns produced according to the present invention can be

| am nat ed on RaFtBushePpeappliangesy, sautomppile parts such as bumper,

interior trims, audio articles such as tape cassette,
information processing articles such as floppy disc,
pipes, building materials, industrial parts, various

10 types of containers, clothing containers, multi-layered
containers, haberdasheries, various types of business
machines, stationary, etc.

When laser beam is applied to the surface of a
two~dimensional or three-dimensional molding such as

15 mentioned above, a dark brown to black mark with a vivid
contrast is.formed at the irradiated portion. The laser
beam used for irradiation may be far-infrared laser such
as carbon dioxide laser (wavelength: approx. 10,600 nm),
near-infrared laser such as YAG laser (wavelength:

20 approx. 1,060 nm), excimer laser or the like, but
infrared laser, especially far-infrared laser is prefer-
red. | |

As the laser beam intensity, for example, in
case of TEA carbon dioxide gas laser, the energy density

25 at the irradiation source is about 0.5 to 1 J/cmﬁ, and
the energy density irradiated on the surface of resin
molded article éccording to the present invention is,

for example, 2.5-20 J/cm?, preferably 2.8-16 J/cm?, and



exanpl e, paper such as craft paper or slick paper, plastic filns, netal
foils such as alumnumfoil, etc., 15 and the thus obtained | am nates can
be applied to various uses such as containers of foods or drinks such as
m | k, al coholic beverages, etc., nedicinal packages, food packages, various
types of sheets, various types of seals, _I ggels, etc. 20 The

t hr ee-di nensi onal nol di ngs using the polyolefin resin-based | aser marking

conposi tion acGRsel NeréPetaB1P’ $580161 Gy ent Onl'li@_rért@rﬁ@éﬂ@ﬁt y (Hagwn
met hods such as injection nolding, extrusion nolding, ow nol di ng,
rotational nol dAtgthexppradDated pofeiéhnBecomvechighbdi GlanV &bdtmoFol di ng,
etc., an appropriate nethod being selected according to the type of the
nol di ng to be pixxhdiaitiducsonhcep-becauseobhé hasdrnheamndsudentiensed
ordinary commercial articles mainly - 15 - conposed of thernoplastic
resins, for exdiplirradiatestoctheosurfade, ofieresinnmoldeddarciticde.
cosnetics, drinking water, drinks, etc., caps_of such containers, food
trays, tubithg, Thelienergrsdensity| eanihg ebtained by thaofieldgwisg donestic
el ectrical applianceselectrical parts, hone appliances, autonobile parts
such as bunper,Ca}felation (fommulati o articles such as tape cassette,

(Total energy intensity at irradiation source)

= = (Irradiation area when no mask is used)
10
The color former used in the present invention
is small in gquantity, so that it scarcely gives any
adverse effect to the quality and workability of the
resin. |
15 The present invention is described more

particularly in the following Examples, but it should be
recognized that the scope of the present invention is
not restricted to these Examples. 1In the following
Examples, e indicates that é dark brown or black mark

20 with excellent vividness was obtained, O indicates that
a dark brown or black mark with good vividness was
obtained, and x indicates that the vividness of the mark
was bad or there was merely obtained a white mark.
Referential Example 1l

25 100 ml of glass beads (1 mmé), 100 g of mica

(Kuralite mica 600W produced by Kuraray Co., Ltd.;



information processing articles such as floppy disc, pipes, building
materials, industrial parts, .various 10 types of containers, clothing
containers, multi-layered containers, haberdasheries, various types of

busi ness machi nes, stationary, etc. Wien | aser beamis applied to the
surface of a two-di nensional or three-dipepgional nolding such as 15

menti oned above, a dark brown to black mark with a vivid contrast is fornmed

at the irradi aa@ragd partite 1s3%y: ta_eany Uil 186 ¢ IRy PNaISYhEE
far-infrared | aser such as carbon di oxi de ‘| aser (wavel ength: approx. 10,600
nm, near-infrweted lsapplivd amb trEatabdn (vB00 alytderafic samd amill, 060
nm, exciner laser or the like, but infrared | aser, especially far-infrared
| aser is prefefor & hotwst.he Theger thenglagsiwads ware efkblipdeed ioutase of
TEA carbon di oxi de gas | aser, the energy density 25 at the irradiation
source i s abouetdyyd edcphplcwas mqwasf/émmxamicqn iynder sxedueedt he
surface of resin nolded article according to the present_ invention is, for
exanmpl e, 275- 2PIESsure gng theyresuldant pragducty yas dried to gptain

f I . 5- T ' [ E he i ' [
DT e by 5 o S L STt Ml U Sl B ALES BPLLT O

of 2 .

Example 1
1,000 parts of polyethylene (SHOWLEX S5003BH
10 produced by Showa Denko Co., Ltd.; MI: 0.3) and 0.5
parts of mica'(Kuralite mica 600W; average particle
size: 8 pu) were kneaded by a twin-screw kneader at 200°C
and ground by a ROTOPLEX CUTTING MILL, and then the
| particles smaller than 1 mm in major diameter were
15 eliminated to obtain a marking composition of the
present'invention. - This composition was press molded
into a 0.5 mm thick film at 180°c by using a 50-ton
press and markiﬁg was carried out on the surface of said
film by using carbon.dioxide laser (XY mark 7000 mfd. by

20 Coherent Hull) to obtain a vivid dark brown mark (e).

Example 2
1,000 partg\of polyethylene (SHOWLEX S5003BH;
MI: 0.3) and 5 parféﬁbf fine particle mica obtained in
Referential Example 1 were kneaded by a twin-screw
25 kneader at 200°C éhd ground by a ROTOPLEX CUTTING MILL,

- and then the particles smaller than 1 mm in major



.L.rradi ati on source, because the |aser beamis condensed to irradiate to the
surface of resin nolded article. 5 The energy density can be obtai ned by
the follow ng calculation forrmula: -(Total energy intensity at ‘irradiation.
source) Ed= (Irradiation area when no mask i s used). 10° The col.or forner
used in the present invention is small _ifqgquantity, so that it scarcely

gi ves any adverse effect to the quality and workability of the resin. 15

The present idyg@néteR werdeetimPAdtear toPabtat! ar ik rkinigheohposi Wik
Exanpl es, but it should be recognized that the scope of the present

i nvention is optthespréesént invéheienbExarhhiescompobkliieibnl wasi pgessanpl es,

I ndi cates that a dark brown or black mark 20 wth excellent vividness was
obt ai ned, O imoldedesintataaldirimbthiwkofibmhaak AB80RCwbyhugdnd wai vi dness
was obtai ned, and x indicates that the vividness of the mark was bad or
there was ner¥fytemtpress andhnarkingkwaketonductetl prakpeesurisce of

100 mM of glass beads (1 [err]), 100 g of mca (Kuralite m ca 600W produced
by Kurardy Cosaidifilm by using carbon dioxide laser (XY mark 7000)

to obtain a vivid dark brown mark (e).

Example 3
| 1,000 parts of polyethylene (SHOWLEX S5003BH;
MI: 0.3), 5 parts of mica (Kuralitemica 30C produced by
10 Kuraray Co., Ltd.; average particle'sizez 680 p) and 5
parts of titanium dioxide for pigment (TIPAQUE CR-60
produced by Ishihara Sangyo KK) were kneaded by a
twin-screw kneader at 200°C and ground by a ROTOPLEX
CUTTING MILL, and then the particles smaller than 1 mm
15 in major diameter were eliminated to obtain a marking
composition of the present invention. This composition
was press molded into a 0.5 mm thick film at 180°C by
using a 50-ton press and marking was performed on the

surface of said film to obtain a vivid black mark (e).

20 Example 4
1,000 parts of polyethylene (UP POLYETHYLENE
J110K produced by Chisso Corp.; MI: 10), 1 part of fine
particle mica obtained in Referential Example 1 and 10
parts of particulate titanium dioxide (MT-500B produced
25 by TAYCA CORPORATION) were kneaded by a twin-screw

kneader at 160°C and ground by a ROTOPLEX CUTTING MILL,



- 17 - average particle size: 8 [err]) and 186 g of ethyl alcohol were
supplied and treated in a 500 m ceramc sand mll for 8 hours. Then the

gl ass beads were filtered out, ethyl alcohol was renoved by evaporation :
under reduced 5 - pressure and the resultant product was dried to obtain 99
g of particulate mca having an averagg ggrLicle size of 2 [err]. Exanple 1
1,000 parts of polyethylene (SHOAEX S5003BH 10 produced by Showa Denko

Co., Ltd.; Mand Slemnehd. Papeitdesf sihtiet Kihahi temii ¢a RAGWE aver age
particle size: 8 [err]) were kneaded by a tw n-screw kneader at 2000C and

ground by a ROEAS$Rr GeEdé NS Miihateéddtbheptain aamarking &ompbeitiban 1 nmm
in major dianeter were 15 elimnated to obtain a marking conposition of

t he present iof/ethe gpreddnts ituvewsionon Thispcemposbtied wasomalded nm
thick filmat [err] by using a 50-ton press and marking was carried out on
the surface dintwial plate byt ubsaC chy besing oandinfjestiof Xiodedikg7000 nf d.
by 20 Coherent Hull) to obtain a vivid dark brown mark ([err]). Exanple 2
1,000 pakts dmaghinet (SAEM0 (BfONIPK Taoaskirowine MachinesypBpts of fine
particle mca obtained in Referential Exanple 1 were kneaded b% a
twin-screw 25°td « ReERINgEteR 5319 MAch agdisyraleered EX @STTPAG-M LL, and
then the par ti&'! )esazf nlnalxe]cr:uggh av[r]aé ggﬁé norrlra J:I?era surface of said plate

by using carbon dioxide laser (XY mark 7000) to obtain a

vivid grayish black mark (e).

10 Example 5
1,000 parts of polypropylene (TONEN

POLYPROPYLENE J215 produced by Tonen Corp.; MI: 15) and
1 part of mica (Suzolite mica 325S produced by Kuraray
Co., Ltd.; average particle size: 40 u) were kneaded by

15 a twin-screw kneader at 220°C and ground by a ROTOPLEX
CUTTING MILL, and then the particles smaller than 1 mm
in major diameter were eliminated to obtain a marking
composition of the preseht invention. This composition
"was molded into a piate at 220°C by using an injection

20 molding machihe (SAV-40) and marking was conducted on
the surface of said plate by using carbon dioxide laser

(XY mark 7000) to obtéin a vivid dark brown mark (O).

Example 6
1,000 paf;s of polypropylene (CHISSO
25 POLYPROPYLENE K-8140T produced by Chisso Corp.; MI: 40)

and 2 parts of kaolin (average particle size: 2 u) were



- 18 - dianeter were elinminated to obtain a marking conposition of the
present invention. This conposition was press nolded into a 0.5 nmmthick
filmat [err] by using a 50-ton press and marking was conducted on the
surface of 5 said fil mby using carbon dioxide |aser (XY mark 7000) to
obtain a vivid dark brown nark‘([err]). Exagple 3 1,000 parts of

pol yet hyl ene ( SHOALEX S5003BH;; M: 0.3), 5 parts of mca (Kuralitem ca 30C

produced by 10 kn&adéd apy @ twhhdscrawekadadpa! hitCR20%cZ andb83-chid by and 5
parts of tltanlun1d|OX|de for pignment (TIPAQUE CR-60 produced by Ishihara

Sangyo KK) wer eR6TGPUEXY CYTEINGI MIEL|eandnendear the parthicded gmalledy a .
ROTOPLEX CUTTING M LL, and then the particles smaller than 1 mm 15 I n
maj or di aneter teae blimi intmajor dbamehez warki fdimdnpded iton obitaiime a
present invention. This conposition was press nolded into a 0.5 nmthick
filmat [err] byapking composihipnreof the PuerReny \myep&nmr me&hds® t he
surface of sald filmto obtain a vivid black mark Exanpl e 4

1,000 parts of FMpeshyiencveepmptiedrintane piagR ﬁFo&%@e@ By usiingan

Corp.; M: 1 fof f |
Exaﬁple 1 ang)lhpj£€{{08 noldEn2hi LRl S ”}ggV925§'an in ln%r%ggla
performed on the surface of said plate by using carbon

dioxide laser (XY mark 7000) to obtain a dark brown mark

(0).

10 Example 7 _
1,000 parts of polypropylene (ASAHI KASEI

POLYPROPYLENE E100 produced by Asahi Chemical Industry
Co., Ltd.; MI: 0.5) and 5 parts of artificial mica
(MK~100 produced by CO-OP Chemical Co., Ltd.; average

15 particle size: 2.5 pn) were kneaded by a twin-screw
kneader at 220°C and ground by a ROTOPLEX CUTTING MILL,
and then the particles smaller than 1 mm in major
diameter were eliminated to obtain a marking composition
of the present invention. This composition was press

20 molded into a 0.5 mm thick film at 200°C by using a
50-ton press and marking was practiced on the film
surface by using carbon dioxide laser (XY mark 7000) to

obtain a vivid dark brown mark (e).

Example 8
25 1,000 parts of polyethylene (UP POLYETHYLENE

J110K produced by Chisso Corp.; MI: 10), 0.3 parts of



parts of particul ate titaniun1di6xfde (NW-SOOB produced 25 by TAYCA
CORPORATI ON) were kneaded by a tw n-screw kneader. at [err] and ground by a

ROTOPLEX CUTTI NG M LL, - 19 - and then the particles smaller than 1 mMm
i'n major dianeter were elimpated to obtain a nmarking conposition of the
.present invention. This conposition wag | ded into ‘a plate at [err] by

using an injection nolding 5 machi ne (SAV-40 nfd. by Yamashiro Fine

Machi nery Co i dd -KﬁﬁﬁﬁiﬁéﬁﬂfﬁASﬁégwnaéaéf&gé5?£§E§éiéds19e@58"§$Vj 40")
and mar ki ng was dohe on the surface of said pl at e by using carbon”di oxi de

laser (XY mardnd W0 predicE ntoraniml dioxisé gfnpkounrk-éhegrkérelo
Exanple 5 1,000 parts of pol ypropyl ene (TONEN POLYPROPYLENE J215 produced
by Tonen Cor knedded Iy angwinysctewikmeadet Sazol60Cnand §2otndr bguaed by
Kuraray Co., Ltd.; average particle size: 40 [err]) were kneaded by 15 a
tw n-screw KIRORORLEX QUFTINGMILL ouantd byhen ROTORp&ERt Deles NemdLLer and t hen
the particles smaller than 1 nmin najor dianeter were elimnated to obtain
a marki n§ corf@n t3 gme gin tvador cbianeter cverereliminatedptei ebbainad nol ded
into a plate at [err] by using an injection 20  noldi ng machi ne ( SAV-40)
and mar ki ng ek rappsition of the present invention. This

composition was molded into a plate by an injection

molding machine (SAV-40) at 15050 and marking was

performed on the plate.sutface by using carbon dioxide
10 laser (XY mark 7000) to obtain a vivid grayish black

mark (e).

Example 9
1,000 parts of polyethylene (SHOWLEX SSOOBBH;

MI: 0.3) and 1 part of blast furnace slag (average

15 particle sizes 8 u)'were kneaded by a twin-screw kneader
at 200°C and ground by a ROTOPLEX CUTTING MILL, and then
the particles smaller than 1 mm in major diameter were
eliminated to obtain a marking composition of the
present invention. This composition was press molded

20 into a 0.5 mm thick film by a 50-ton press at 180°C and
marking was carried out on the film surface by using
carbon dioxide laser (XY mark 7000) to obtain a vivid

dark brown mark (O).

Example 10
25 1,000 parts of polyethylene (SHOWLEX S5003BH;

MI: 0.3) and 1 part of siliceous sand (average particle



‘the surface of said plate by using carbon dioxide |aser (XY mark 7000) to
obtain a vivid dark brown mark (O . Exanple 6 1,000 parts of pol ypropyl ene
(CHI SSO 25~ POLYPROPYLENE K- 8140T produced by Chisso Corp.; M: 40) and 2 .
parts of kaolin (average particle size: 2 [err]) were - 20 - kneaded by
a twin-screw kneader at [err] and ground_byza.ROTOPLEX CUTTING M LL, and
then the particles smaller than.1 mmin najor dianeter were elimnated to
obtain a marKi R A0IaEil) Grerd kdsadedIsyta i twbhléOPew Thhéa8er &8NPOSi tion
was nolded into a plate at by using an injection nolding machi ne ( SAV-40)
and mar ki ng wa2q0Rd amk drourd ey i TROPOPILEX sCUTPING eMDLL jisand thehon

di oxide laser (XY mark 7000) to obtain a dark brown mark (0). 10 Exanpl e
7 1,000 parts dhe@antisphas amgldey thensEl moLMPREPJOENEL anebeprwdueed by
Asahi Chem cal Industry Co., Ltd.; M: 0.5) and 5 parts of artificial mca
( MK- 100 pr oduc&diminated tthahtain @ marking eempegition ofathecl e size:
2.5 [err]) were kneaded by a tw n-screw kneader at [err] and ground by a

ROTOPLEX COTTI REGRSAt ifWLHHAR « helihd tTAMRRS LR yas hpkess eidedy; or
into a 0.5 mm thick film by a 50-ton press at 180°C and

marking was performed on the film surface by using
carbon dioxide laser (XY mark 7000) to obtain a vivid

dark brown mark (e).

10 Example 11
1,000 parts of polyethylene (SHOWLEX S5003BH;

MI: 0.3) and 1 part of diatomaceous earth (average
particle size: 6'u) were kneaded by a twin-screw kneader.
at 200°C and ground by a ROTOPLEX CUTTING MILL, and then

15 the particles smaller than 1 mm in major diameter were
eliminated to obtain a marking composition of the
present invention. This composition was press molded
into a 0.5 mm thick film at 1800°C by using a 50-ton
press and marking was conducted on the film surface by

20 'using carbon dioxide laser (XY mark 7000) to obtain a

vivid dark brown mark (e).

Example 12
1,000 parts of polyethylene (UP POLYETHYLENE
J110K produced by Chisso Corp.; MI: 10), 3 parts of
25 blast furnaces lag and 10 parts of particulate titanium

dioxide (MT-500B produced by TAYCA CORPORATION) were



diameter were elimnated to obtain a marking conposition of the present

I nvention. This conposition was press 20 - nolded into a 0.5 mmthick film
at- [err] by using a 50-ton press and marking was practiced on the film
surface by using carbon dioxide |aser (XY mark 7000) to obtain a vivid dark
brown mark (O . Exanple 8 25 -1,30Q parts of polyethylene (UP
PCLYETHYLENE J110K produced by Chisso Corp.; M: 10), 0.3 parts of -21-

m ca (KURALI TE phéRd6Q0MY avewdfesbeel kheadezeats 16070 hnd¢rounddy @ of - -
titani um di oxi de (TI PA R-820) were kneaded by a tw n-screw kneader at =~

[err] and gr ourROPYPBERTOPLENG MTLLNGaMiL theandhiehparitielear ismalldexsmal | er
5than 1 mMmmin major dianeter were elimnated to obtain a marking
conposition of thanplesenini magori dbaméberecwapeselindnatedrtlodedtaimno aa
plate by an injection nolding nachine (SAV-40) at [err] and nmarking was
perforned on tHeapking compagiétibonuefntheapresentoinyentdon.| aPlis XY mark
7000) to obtain a vivid grayish black mark (O . Exanple 901,000 parts of
pol yet hyl erfe. ( SFRMRESd Chonswes Mpldedsinkadaippate at BBASC byr vedagsiasy
avera .
(av ge injection molding machine (SAV-40) and marking was
carried out on the plate surface by using carbon dioxide

laser (XY mark N7000) to obtain a vivid black mark (o).

Example 13

10 1,000 parts of polyethylene (UP POLYETHYLENE
J110K produced by Chisso Corp.; MI: 10) and 1 part of
talc (average particle size: 2 p) were kneaded by a
twin-screw kneader at 160°C and ground by a ROTOPLEX
CUTTING MILL, and then the particles smaller than 1 mm

15 in major diametere were e1iminated to obtain a marking
cbmposition of the present invention. This composition
was molded into é piate by an injection molding machine
(SAV-40) at 150°C and marking was performed on the plate
surface by using carbon dioxide laser (XY mark 7000) to

20 obtain a vivid dark brown mark (e).

Comparative Example 1
| 1,000 parts of polyethyléne ( SHOWLEX SSOOBBH;
MI: 0.3) and 50 parts of mica (Kuralite mica 600W;
avérage particle size: 8 u) were kneaded by a twin-screw
25 kneader at 200°C and ground by a ROTOPLEX CUTTING MILL,

and then the particles smaller than 1 mm in major



15  particle size: 8 [err]) were kneaded by a tw n-screw kneader at [err]
and ground by a ROTOPLEX CUTTI NG MLL, and then the particles smaller than
L min nmpjor dianeter were elimnated to obtain a marki-ng conposition of
the present invention. This conposition was press nol.ded 20 into-a 0.5 nm
thick filmby a 50-ton press at [err] "and pgrking was carried out on the
filmsurface by using carbon dioxide |aser (XY mark 7000) to obtain a vivid

dark brown markg{fet&EXapele d0imMbnated to obtainOB0markiagotompopditipnene
(SHONLEX S5003BH;, M: 0.3) and 1 part of siliceous sand (average particle

- 22 - size: 10fderédmparisokneatihils bgompoaibienr wask preder maldedr intand
ground by a ROTOPLEX CUTTING M LL, and then the particles smaller than 1 mm
in maj or di aneter0weremethickafilmtatob86P@ hymasknggacbfpbont pressi ande 5
present invention. This conposition was press nolded into a 0.5 nmmthick
filmby a 50-tonapking was|earrieddonkr Rnngheafiper pYrkdgeoRYt NEiMI m
surface by using carbon_ dioxide |aser %XY mark 7000) to obtain a vivid dark
brown mark ¥ [ er¢gybon dioxidaplaser (X OUaﬁﬁrFQOBﬁ'poPﬁ@FﬁyW@ﬁemF§ EX

S5003BH,
obtained a white mark (x).

Comparative Example 2
Polyethylene (SHOWLEX S5003BH; MI: 0.3) was
press molded into a 0.5 mm thick film at 180°C by using
10 a 50-ton press and marking was performed on the film
surface by using carbon dioxide laser (XY mark 7000).

No mark could be formed (x).

Comparative Example 3
1,000 parts of polyethylene (SHOWLEX SS5003BH;
15 MI: 0.3) and 50 parts of talc (average particle size: 2
p) were kneaded by a twin-screw kneader at 200°C and
ground by a ROTOPLEX CUTTING MILL, and then the
particles émaller than 1 mmin major diameter were
eliminated to obtain a marking composition of the
20 preSent invention. This composition was press molded
into a 0.5 mm thick film by a 50-ton press at 180°C and
marking was performed on the film surface by using
carbon dioxide laser (XY mark 7000). There was merely

obtained a white mark (x).



M: 0.3) and 1 part of diatomaceous earth (average particle size: 6 [err])
were kneaded by a twi n-screw kneader at [err] and ground by a ROTOPLEX
CUTTING M LL, and then 15 the particles smaller than 1 mMmin major
“dianeter were elinmnated to obtain a marking conposition of the present
invention. This conposition was press noj¢led into a 0.5 mmthick film at
[err] by using a 50-ton press and marki ng was conducted on the filmsurface
by 20  usi ngxeriigientiaaXisGanfser (XY mark 7000) to obtain a vivid dark
brown mark ([err]). Exanple 1Z 1,000 parts of polyethyl ene (UP POLYETHYLENE
J110K produced by Chi s31q@ithyldde (HOLEX BE003mME, Fmnuthesirédrppces | ag
and 10 parts of particulate titani um di oxi de (MI-500B produced by TAYCA
CORPORATI ON) shewa Denkod3 -wae@Edrd] lwith tavidolexr efodanenden &t [err] and
ground by a ROTOPLEX CUTTING M LL, and then the particles smaller than 1 mm
in major di apredetermimed iamovaite@nd kigaded a rBrdn nche anjxosuxte pna of t he
present invention. This 5 conposition was nolded into a plate at [err] by
usi ng andi nj speicdmemp waisn gprasiifete irsa/ fmom of) pkate ng The markirg out on
the plate surface by usigp carbon di oxi de | aser (XY mark N7000) to obtain a
‘vivid bl ack HﬁﬁkcepéPFFE on the surface of the specimen by

irradiating a laser beam by using carbon dioxide laer
(manufactured by'Laser Techniqué Co., Blayzer 6000,
output 26.1 Kv, total energy 3.8 J) to find relation

10 between the energy denéity and the vividness of mark
formed. The resulté obtained are shown in Table 1. 1In
Table 1, © indicates that a vivid dark brown mark was
obtained, A indicates that the mark formed is
distinguishabie dark brown, and x indicates that the

15 mark formed is not distinguishable.



Exanmpl e 13 10 1,000 parts of polyethyl ene (UP POLYETHYLENE
J110K produced by Chisso Corp.; M: 10) and 1 part of talc (average
particle size: 2 [err]) were kneaded by -a tw n-screw kneader at [err] and
ground by a ROTOPLEX CUTTING M LL, and then the particles smaller than 1 mm
15 in major dianmetere were elimnated Loggbtain a marking conposition of
the present invention. This conposition was nolded into a plate by an

i nj ection nolding machi ne (SAV-40) at [err] and narking was perforned on
the plate surface by using carbon dioxide |laser (XY mark 7000) to 20

obtain a vivid dark brown mark ([err]). T&ablmariati ve Exanple 1 1,000 parts

of polyethylene (SFEM[EX 85003BH M: 0.3) and 50 parts of n1ca (Kurallte

m ca 600W fTlead - SCI EN

kneader at |[err] and round b% q
particles gmelPer| tHAHOT RAFMAT M) oAmMOUNE 741
obtain a conposition for nﬁéﬂlsor.

Ilflf_ur\l/ 'FIlJ’Y‘I f rnrr'l

-'edmnua on the f Inlgunface by;uglng 5 ocarbon d|0X|de

| aser (XY 00). There was|{nerely
0.3 X o
2 Kaolin 0.1 X o)

3 Blast
furnace slag

4 Talc

5 Silicon
dioxide

According to the present invention, a laser

o o PO P

irradiated portion of polyolefin resin was colored in
dark brown to black even though the amount of color
former to be added is as small as less than 0.5% by

5 weight based on the polyolefin resin without affecting
the color hue or tone of the product to be marked, and
without.affecting physical properties such as molda-
bility, abrasion property, etc. of the resin composition

to be used.



obtained a white mark (x). Conparative Exanple 2 Pol yet hyl ene ( SHON EX
S5003BH;, M: 0.3) was press nolded into a 0.5 nmthick filmat [err\ by . .
usi ng 10 a 50-ton press and narking was performed on t "I

usi'ng carbon dioxide |aser (XY mark 7000). No nmark coul dqm H,m“" mm"
Conparative Exanple 3 1,000 parts of polye aylene ( SHOALEX S5008BH 15

0.3) and 50 parts of talc (aver age partlcle size: 2 were kneaded by a

tw n-screw kneaggtr ais [E@LAIMBHdrgs ound by a ROTOPLEX CUTTING M LL, and then
the particles smaller than 1 nmin major dianeter were elimnated to obtain
a marking conpasjtion of,Arpbgyblef&ESﬁgglnnmeﬁkiﬂg compbEiePBROSI tion was
press nolded into a 0.5 mmthick filmby a 50-ton press at [err] and

mar ki ng was perdaxnteeihimyg tfworhi 0 n065% flag ewdighti tg Lasbothdhovi.88 bgser (XY
mark 7000). There was nerely obtained a white mark (x). - 25 -

Experi ment al Bwefght Rf yets$ilieen (SHigendSBasat, onabheéapolyoediefinShowa
Denko), was m xed with a color fornmer in a predeterm ned anount and
kneaded. From t¥REMxture, a

2. A polyolefin resin marking composition

according to Claim 1, wherein the silicon compound is an
inorganic silicon compound.

3. A polyolefin resin marking composition
according to Claim 2, wherein the inorganic silicon
compound is a silicon dioxide type compound.

4. A polyolefin resin marking composition
according to Claim 3, wherein the silicon dioxide type
compound is mica, kaolin, blast furnace slag, silicious
sand, diatomaceous earth or talc.

5. A polyolefin resin marking composition
according to Claim 1, wherein the polyolefin resin is a
pdlyethylene or a polypropylene.

6. A polyolefin resin marking composition
according to Claim 1, wherein an weight average particle
diameter of the silicon compound is 10 p or less.

7. A polyolefin resin marking composition
according to Claim 1, which contains 20-1000% by weight
of titanium oxide baéed on the total amount of the
silicon compound.

8. A resin molded article which is formed by
molding the polyolefin resin marking composition

according to Claim 1.



5 speci men was produced in a form of blate The marking was- CO‘HUE?Ea_on
t he surface of the specinen by irradiating a | aser beam by u3|nﬁN§g

di oxi de laer (manufactured by Laser Technique Co., Bla ‘
26.1 Kv, total energy 3.8 J) to find relation 10 betdﬂ!ﬁ

density and the vividness of mark forned. Pgeresults obtaihed are shomn I n
Table 1. In Table 1, Oindicates that a vivid dark brown mark was obt ai ned, .

[err] indicatesgihat the mer&sifArmolded dirsiclguasbolriéndarto Mladm &nd x

i ndi cates that the 15 mark formed is not distinguishable. - 26 - Table
1 Added Bekepyinethet yeainNmolde@ohrtitdends coniadmers.irradi at ed
portion [err] (% 2.2 2.9 4.1 6.5 8.6 1 M ca

[err] [err] 2 10Kaolin A re81pemp}dgd argigde according topCilaim 8,

A 0 furnace slag 0.3 A O 4 Tal c 0.1
X A 0 0. 3wherein themoldgd artlcle is films.

11. A marking method of a resin molded article
which cbmprises irradiating a laser beam to the resin
molded article of Claims 8 to 10.
12. A marking method accoiding to Claim 11,
wherein the laser beam is an infrared ray laser beam.
13. A marking method according to Claim 12,
wherein the infrared ray laser beam is a far infrared
ray laser beam.
14. A marking method according to Claim 11,
wherein the energy of laser beam on the surface of resin
molded article is 2.5-20 J/cm?.
15. A masterbatch for resin molded article
according to Claim 8, wherein 0.5-5% by weight of
silicon compound is contained based on the polyolefin
resin.
16. A polyolefin resin marking composition
containing from 0.005% by weight to less than 2% by
weight of miéa based on the polyolefin resin.
17. A polyolefin resin marking composition
containing from 0.005% by weight to less than 1% by
weight of mica based on the polyolefin resin.

- 18. A polyolefin resin mnrking composition
according to Claim 16 or 17, wherein the polyolefin

resin is a polyethylene'or a polypropylene.

is Sheet Has Been Re[ilaced ]
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5 Silicon ' 0.1 . X A O-tt-oxi-de—According
to the present invention, a laser irradiated portion of EOI olefin reS|n

was col ored in dark-brown to black even t hough the anou lﬂﬁﬂﬂ&lnmuﬂt

to be added is as small as less than 0.5%by 5 melght
pol yolefin resin without affecting the cal @ hue or tone *of “t he pro duct’ to
be marked, and wi thout affecting physical properties such as nolda- bility,

abrasion property. etc. ok r&einenbldé@@PEitlenfoemb@ Byefolding Rhe WHAT
IS CLAIMED | S: 1. A pol yol efin resin marking conmposition containing
from 0. 005% by pelyiiefin | easin haarkingo bgmpesibionf aacerdingntooClaims
based on the polyolefin resin. 2. A pol yol efin resin marking

conposi tion accks dkmgl8o Caim 1, wherein the silicon conpound is an

i norgani ¢ silicon conpound. 3. A pol yolefin resin marking,

conposi tion acc#flding to X EeeiR mQ%@?@l%rtgélenéﬁg@ﬁdéngiFPCSAaé@nﬂaund i s

a silicon dioxide type conpound. 4. A pol yol efin resin marking
conposi tion wheréin the resin molded article is containers.

21. A resin molded article according to Claim 19,
wherein the resin molded article is films.

22. A marking method of a.resin molded article
comprising irradiating an infrared ray laser beam to the
resin molded article of Claims 19 to 21.

23. - A marking method according‘to Claim 22,
wherein the infrared ray laser beam is a far infrared
ray laser beam.

24, A marking method according to Claim 22,
wherein the energy of the infrared ray laser beam on the
surface of the resin molded article is 2.5-20 J/cm?.

25. A polyolefin resih_marking composition
according to Claim 1, wherein.the content of the silicon
compound is from 0.005% by weight.to 0.4% by weight

based on the polyolefin resin.

Thls Sheet Has Been Rei aced




according to Claim3, wherein the silicon dioxide type conpound is mca,
kaolin, blast furnace slag, silicious sand, diatonmaceous earth or talc. 5.
A ponoIefln resin marking conposition: accordlng to Claim1, ~wherein the
pol yolefin resin is a pol yethyl ene or a pol ypropyl ene. 6.. A

pol yol efin resin marking conposition accorggng to Claimil, mhereln an

wei ght average particle diameter of the silicon conpound is 10 [err] or :
| ess. 7. ' ABSTRACYOLE! PTHEN ©ISCLOBURENG conposition according to Caim -
1, which contains 20-1000% by wiei ght of titanium oxi de based on the total
anount of the silicon cofheupttes@nt inventdoneprovilescd pdliyeilefin ch is
formed by nol ding the polyolefin resin marking conposition according to
Clai m 1. ( ReepsanebassedSnerking Fomposiygionogapable afmdevel aFingiraki ng
an article according to daim@8, wherein the infrared |aser beamis a
far-infrared | ¥bgidbgakpri1én daxknbraws &0 BdARKn§Nad rxadiatdon #6td ng to
Claiml, wherein the energy of the 5 _|aser beam at the surface of the
article is 2.5128eFcbppms; moldingsn g GhenEPwpﬁﬁléﬁOthﬁﬂdeanGEFHTng to

Claim1l, wherein ald A 05|t on i s produced via nasterbatch
conpri sing frofftd 5“39@8§hﬂglgh %&ng composition’ comprise

polyolefin reSLn-based marking composition containing
£rom 0.005% by weight to less than 0.5% by weight of a

silicon compound based on the polyolefin resin.



’gfﬁt coefq sai d poI y Ief n rf(?s‘fﬁdﬁo 12 "“t"‘b’J’EP‘"
a pligyere |

or.tale, based e
markl ng a pol”ﬁgﬂ*ﬁn
nar Ki ng conpg\&%@

L 0. 005% but | ess than 2% by vvel ght -
of mca based |gh W??‘ “;fl)é %1 ef i-h<tedi-ns the nethod conprising

i rradi ati ng the marki Mg conposition of the mﬁl@e{d’[értlcle with a | aser beam
to produce a7<f0130tf¢(c’1§$€dr@nglé Fg8. l‘\‘\‘#\ net H8d~of nar ki ng éRepdAcenens Sheet)
accordi ng to aim12, ditignal ly risi ng the step f %PEW ysH%
article conpr?si ngAs‘BF@"ngWFl@W Erp Claim 8s lasgr ¢
Cirradiating sggn, g% of marklng an artlcle accordingto
Claim 12, wheféin the mca content I's fromO0.005%to | ess than 1% by wei ght
based on the wei ght of the polyolefin resin. 15. A et hod of nmarking an
olyolefin 25 resinis a

article according to 14, wherein the
pol yet hyl ene gd %’P@gb?’éﬂ@ng% articleacgerdmeg to l%ﬂkwhgtemwthamm@fthe

according ko E‘E&éc@ X 0.005 to 0.8% by wei ght.
30 17. %nlé%%o 0 nar I ng an ar |0Fe&?(:§cg? c%to Claim 12, wherein

sai d pol yolefin resin mar k| ng conposition additionall'y conprises 20-1000%

by wei ght of tan| um ed on t total anount. of the mca.
RéPLAC%I\/EI\ﬂ' ....... im ..... hfe according to Claim 1, whergin said marking

(Repl acement c%@ﬁf‘&s?no% if ‘f)ﬁfdﬁ@é&’ via & ¥fasterbatch comprising from 0.5-5% by weight of mica
' or talc based on the weight of said polyolefin resin.

10
12. A method of marking a polyolefin resin molded article comprising a polyolefin
resin marking composition containing at least 0.005% but less than 2% by weight of
mica based on the weight of the polyolefin resin, the method comprising irradiating the
marking composition of the molded article with a laser beam to produce a colour
15 change. ' '

13. A method of marking an article according to Claim 12, additionally comprising
the step of molding said article comprising said polyolefin resin marking composition
prior to said irradiating step. ‘
20 .
14, A method of marking an article according to Claim 12, wherein the mica content
is from 0. 005% to-less than 1% by weight based on the weight of the polyolefin resin.

15. A method of marking an article according to Claim 14, wherein the polyolefin
25 resin is a polyethylene or a polypropylene.

16. © A method of marking an article according to Claim 12, wherein the mica content
is 0.005 to 0.8% by weight.

30 17. A method of marking an afticle according to Claim 12, wherein said polyolefin
resin marking composition additionally compnses 20-1000% by weight of titanium oxide

based on the total amount of the?':mxca.

REPLACEMENT SHEET
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18. A method of marking an article according to Claim12, whérein'the®

| agser. beamis an infrared | aser beam 19. A nethod of. marking an article
according to Claim 18, wherein the laser beam5 is a far-infrared |aser
beam 20. A method of marking an article according to Caim 12, wherein
the energy of the | aser beamat the surface of the resin nolded article is
2.5-20 [err]. 10 21. An article prepared ¥y ~a net hod acc(Reatilagenentasheet)
one of Claims 1 to 20. 22. -An article according to C ai m2138 Feeuery 1996d
article is a cd8t ai memethodfofl markiig an article agtordingotoyCliairh i12, whetein therlaser beam
0.5 to 5% by weight of pjca or talc as a 15 nmasterbatch for producing a
resin nol ded antg'bF@ac' e nethod of any one of claims 1 to 10 is
appl i ed. REPLACEMENT SHEET Date: .............

19. A method of marking an article acéording to Claim 18, wherein the laser beam
5 is a far-infrared laser beam.

20. A method of marking an article according to Claim 12, wherein the energy of
the laser beam at the surface of the resin molded article is 2.5-20 J/em?.

10 21.  An article prepared by a method according to any one of Claims 1 to 20.

22.  An article according to Claim 21, wherein said article is a container or film.

23.  Use of a polyolefin resin containing 0.5 to 5% by weight of mica or talc as a

15 masterbatch for producing a resin molded article to which the method of any one of
claims 1 to 10 is applied.
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