1 DESCRI PTI ON CONDUCTI VE COWPCSI TE SHEET s TECHNI CAL FI ELD The present
invention relates to a conposite sheet, and the conposite sheet is useful
for packaging I1Cs disfavoring static electricity or various conponents
having I Cs. 10 BACKGROUND ART A vacuum fornmed tray, an enbossed carrier
tape or the like obtained by thermally form ng a sheet, is used as a
packagi ng contai ner for internmediate products for 15 many i ndustri al
products such as el ectronic equi pnents or autonobiles. And, as a sheet for a
packagi ng contai ner for |1Cs disfavoPEAQGRIPAION el ectricity or various
components having I1Cs, a sheet having a polystyrene resin containing a
conductive filler such as carbon black 20 | am nated on a substrate | ayer
made of a polystyrene resin or an ABS resin, is used (e.g. Patent Docunents
1 to 3). However, there has d2@VANTIAK SRPGLICIE (SHRET he rigidity is

i nadequat e when a polystyrene resin is used for the substrate |ayer, and on
the ot her hand, when an 25 ABS resin is used, no adequate shapi ng property
is obtainable at the time of form ng the sheet into various containers by
e.g. vacuvum TECHNhGAL aRdERlrt her when a 2 pol ystyrene resin and an ABS
resin are used in conbination for the substrate |ayer, the difference in
physi cal propert % [roeemt t evemichdnerahates angvar cempbsetei sheebf t he
sheet tends to be large, and the 5 mechanical properties in the transverse
direction temgdtioheubsrppsibel gheetetfonaeéul Phoenprabbegirgt IPSA- 9- 76422
Pat ent Docunent JP- A- 9- 76425 Pat ent Docunment JP- A-9-174769 10 DI SCLOSURE OF
THE | NVENTI GMN CBIFOTinTD SEaNOCORPEFSHEDL BY PHEVAKVENS| ONnponentpt s an

obj ect of the present invention to solve such problens and to provide a
conducti ve cewpbeytEC8heet

10

BACKGROUND ART
A vacuum-formed tray, an embossed carrier tape or

the like obtained by thermally forming a sheet, is used
as a packaging container for intermediate products for

15 many industrial products such as electronic equipments or
automobiles. And, as a sheet for a packaging container
for ICs disfavoring static electricity or various
components having ICs, a sheet having a polystyrene resin
containing a conductive filler such as carbon black

20 laminated on a substrate layer made of a polystyrene
resin or an ABS resin, is used (e.g. Patent Documents 1
to 3). However, there has been drawbacks such that the
rigidity is inadequate when a polystyrene resin is used
for the substrate layer, and on the other hand, when an

25 ABS resin is used, no adequate shaping property is
obtainable at the time of forming the sheet into various

containers by e.g. vacuum forming, and further when a



15 which has high rigidity and fol ding endurance and which can easily be
thermally formed into a tray or an enbossed carrier tape. MEANS TO

- ACCOWPLI SH THE OBJECT 20The present invention is to acconplish the above

obj ect and provides the following. (1) A conposite sheet conprising at

| east one | ayer each of a substrate layer (layer A) made of a pol ystyrene
resin and an ABS resin as the main conpoBients, a 25 reinforcing | ayer (layer
B) made of an ABS resin as the main conponent, and a surface |ayer (layer C
made of, as PREYAEYACBRBnHORERt angd BBI§ggyréﬁénré§?nuﬁﬁﬁchncontains a 3
conductive filler, wherein the surface on at |east one side is the above
surface | ayefobapacien forofhehsubshpabpt da¥REet thecdidiggense & above
(1), wherein the surface on both sides is the above surface |ayer (layer O).
(3) The conpBBYEécahkerrorBEbLEPngetYeeRethBoRBChiNe AN FrafsVER SRas a
construction _of the surface layer (layer C)/the reinforcing |ayer (layer
B)/the substfaFecragef Pfaybe EheeRetsnffate PgydrrerayendCyheor the surface
10 layer (layer C/the reinforcing. |layer (layer B)/the substrate |ayer

(I ayer A)5/th‘éeFEPﬁf—8F‘§i RYOPSYELCEl aPeFlB) FERBSYGEEECEIFRFELON &F8CE EP.  (4)
The conposite sheet according to any one of the above (1) to (3), wherein

t he surface FH?%Fa?Fé9i$YCFe2§r19r Be of a conposition containing from?2 to
100 parts by nass_of carbon bl ack_per_100 parts by mass of the polystyrene
resin. (5) The cBAb®RFtRBOSHBERCadcordi Wy 10/ %82 one of the above (1) to
(4), wherein the substrate | ayer %Iayer A) 20 further contains fromO0.1 to
50 parts by mass bRCEGRLI BISHMERE Eherfopt adt{®*%=sin selected froma
styrene/butadiene/butxlenes/stxrene bl ock copolynmer resin, a styrene/di ene
bl ock copol ymer rB3FAltaPPEUMARhavi ng’ &%t 1efel 4 ene bl ock copol yner

hydr ogenated, and a resin 25 having styrene graft-copolynerized to a

pol yol ef'4 n, per 100 parts by mass of the total ampunt of the polystyrene

the above (15TERCOEFRENRE: HE ANEERIARE ci ng 1 ayer (1aver B further
el ot od {1 oNPAPETSE): BRePbUEHI-ENET By GHES ARV FAIRC I ack copol yror resi n.
It is an object of the present invention to solve
such problems and to provide a conductive composite sheet
15 which has high rigidity and folding endurance and which
can easily be thermally formed into a tray or an embossed

carrier tape.

MEANS TO ACCOMPLISH THE OBJECT

20 The present invention is to accomplish the above
object and provides the following.
(1) A composite sheet comprising at least one layer each
of a substrate layer (layer A) made of a polystyrene
resin and an ABS resin as the main components, a

25 reinforcing layer (layer B) made of an ABS resin as the
main component, and a surface layer (layer C) made of, as

the main component, a polystyrene resin which contains a



a styrene/ di ene bl ock copolyner resin, a resin having a styrene/di ene bl ock
copol yner hydrogenated, and a resin having styrene graft-copolynerized to a
‘pol yolef in, per 100 parts by mass of the total anount of the ABS resin. 10
(7) A packagi ng container using the conposite sheet as defined in any one of
the above (1) to (6). (8) A package using the conposite sheet as defined in
any one of the above (1) to (6). 15 EFFEgTS OF THE | NVENTI ON The
conposite sheet of the present invention“has a construction conprising a

substrate |l a e I S| d BS.resin as
the main con%§%3§%§¥gé ?%%2?%?c?%ﬁgfg§e¥ﬁ%¥g§£?agg %gdggogggﬁ%Aé 20 resin

as the main go °9§nEheaQQogeSH&%?§Eel§¥?Er(k§¥9érc )nade of, as the main

conponent, a polystyrene resin contains a conductive filler, whereby

it becomes ppssi Qhe s:empeg\iit@esﬁe%me%traﬁpﬁgb n\gg?gge A2 A1 mal |

di fference in nmechanical properties between and 'transver se

directions apfoPasnhial ELOEdELYoANBoLA! diRgscadutaace aad wighdean easily
by hot BES

be formed into a packagi ng contal ner ormng. b5 FOR
CARRYI NG | Y LON Now, the present invention will be

h #1“1 gEr. EQ% . . ,
described in % tail. e p%lystyrene resin to be used in the present 5

i nvention isg)couDR RRLYItYr 8RR ke SicRord] ngRACt HP SiRhANT (A0St yr ene

resin or a resin contalnhing their mxture as"the malin conponent. The ABS

resinis a r?§2n &RILA BLABY, eén%E%BQEEBnCngeﬂgngfggaggpqg @QYgsed

mai nly of the three conponents o acrylonitrile/butadi ené/styrene, and it

may, for exagp)encbecaneapelxaEn uLainedaby shleak- (Abahatl RalwErizing at
| east one nononer selecte roman aromatic vinyl nononer and a“vinyl

cyani de nono o] hen r; a frodyct .af copol yner.
Here, the di LEbysk ?‘f’;‘ég*é? rgr}i&?g? S lg%rrrpl(:g@%g g’;so%blﬁ?aed%?‘%?,a%g

ol yi sopi #ney 8- aq1 4,9 1) /kpebubarepe caPobyle: (@hyaSkyyenel butadiene

copol yner. The aromatic vinyl nononer may, “for “exanp e Styrene,

a-met hyl styr gigsph-a¥ar nayeral(tuhesulsyihit od i syienes. 15eViAdyLyani de
nononmer 20 may, for exanple, be acrylonitrile, nethacrylonltrllgror vari ous

haIogen-subsg?thgdsggggbgnhg&g&eqlaegrac)specific exanpl e of the above
copol ymer or e bl end product of sucCh a copol yner,

an
acrylonitrileshurdi @RGEIMRNSHRINAN HAANY T o Ly gﬁl}tez%f the

acrylonitrile/styrene birnary copolymer, or a“polyne oy obtai ned by
kneadi ng suchpa,eonehywe’ (4t h heR@li¥b¥hadiseRea Y ayfed @58 @) Bg

ment i oned.

15 made of a composition containing from 2 to 100 parts by
mass of carbon black per 100 parts by mass of the
polystyrene resin.

(5) The composite sheet according to any one of the
above (1) to (4), wherein the substrate layer (layer A)

20 further contains from 0.1 to 50 parts by mass of at least
one thermoplastic resin selected from a
styrene/butadiene/butylenes/styrene block copolymer resin,
a styrene/diene block copolymer resin, a resin having a
styrene/diene block copolymer hydrogenated, and a resin

25 having styrene graft-copolymerized to a polyolefin, per

100 parts by mass of the total amount of the polystyrene

resin and the ABS resin.



6 - The styrene/ but adi ene/ butyl ene/ styrene bl ock copol yner (hereinafter
referred to as the SBBS copol yner) is a copolyner having the foll ow ng

chem cal structural units (1), (2) and (3): 4CH2-CH)-a 4CH2- CH. CH 01424m
CH2 CH3 15 4CH2-0-14-c In the above (1), (2) and (3), a to c are synbols
whi ch sinmply show that the respective chemcal structural 20 units are
repeated. So long as it is one having sugh a structure, its production

met hod is not particularly limted. However, a nethod for producing such a

resin is reposj edhef ebmpyanpkeshiet” Sctbedihg &od aRer baemyicef New Styrene
Thernopl astic El astonmer (SEES)", Shuji 25 Tsukasa et al, 9th Pol yner

Materi al Forapove. (125t3265) 200Rerd PnAthé- 284820rdPnd- 68vE20%44yer B)
JP- A-63-5402, JP-A63-4841, JP-A-61-33132, JP-A-63-5401, JP-A-61-28507, and

JP- A-61- 57528uriheh e@ﬁpa@hst@rbheoSEEsocQDOEuEEé,b9 RABBEDLE alk preadyct may
be used as it is. 30The styrene content in the SEES copolyner is preferably

from 10 to 86n&BsE&emboplaspief eeabhystleatdd feohlamass% fromthe viewpoint
of the dispersibility 7
5 styrene/butadiene/butylenes/styrene block copolymer resin,
a styrene/diene block copolymer resin, a resin having a
styrene/diene block copolymer hydrogenated, and a resin
having styrene graft-copolymerized to a polyolefin, per
100 parts by mass of the total amount of the ABS resin.
10 (7) A packaging container using the composite sheet as
defined in any one of the above (1) to (6).

(8) A package using the composite sheet as defined in

any one of the above (1) to (6).

15 EFFECTS OF THE INVENTION
The composite sheet of the present invention has a

construction comprising a substrate layer (layer A) made
of a polystyrene resin and an ABS resin as the main
components, a reinforcing layer (layer B) made of an ABS

20 resin as the main component, and a surface layer (layer
C) made of, as the main component, a polystyrene resin
which contains a conductive filler, whereby it becomes
possible to provide a composite sheet which has a small
difference in mechanical properties between the machine

25 and transverse directions and has high rigidity and
folding endurance and which can easily be formed into a

packaging container by hot forming.



wi th other resin conponents at the tinme of nmelt-kneading. If such
dispersibility deteriorates, the machi ne/transverse difference in the
mechani cal properties of the conposite sheet obtained by the present
invention will be large. Further, for the sane reason, one having a nelt
flow index (190C, 2.16 kgf) of from1l to 9 g/10 mn is preferred, and one
having a nelt flow index of from2 to 6 /10 mn is nore preferred.
But adi ene or isoprene is preferred as the diene for 10 the styrene/diene
bl ock copol yBEETOMOBErN 89RNCRARRYIYGCSOUT FHE! YNoEEAdOsNe bl ock copol yner
hydr ogenated, to be used as a conponent for the substrate |ayer of the
present inventionNower ehet peestéstenavenntent wislpbef deabkyberoirnl0 to 80
mass% nore preferably from20 to 70 nass% for 15 the sane reason as for
t he above- nedetanaéd SEES copol yner. Li kew se, the polyolefin for the
resin having styrene graft-copolynerized to a polyolefin, to be used as a
conponent for theThabpbilgbeykayer retihheopbesantdi ivienheopreksgna honopol yner
or copolymer of ethylene or 20 propylene, particularly preferably a
pol yet hyleneinpehypbapyikene comman eblylsegeevienyksdagt ane imppeltymer. The
substrate | ayer (layer A) of the conposite sheet of the present invention
cont ai ns t herabageanenpbdgedypehystrgsdne oreal reaith aondBSnriesy nhadrt he main
conponents, 25 wherein the proportion of the polystyrene resin is preferably
from2 to 50mparuzrebpsmabe, mannhe cpmpbarall.y ThenhABSt pe8dnpast s bgstimss, per
100 parts by nmass of the S total anobunt of the polystyrene resin and the
ABS resin. |tohhaipiager tisonhef mbha pompshenene ar esipo liymeresonipaed? part s
by mass, the shaping property tends to be inadequate when the obtai ned
conposite sheetinily sdibjchet éthirket coppsnehasnofg, and if it exceeds 50 parts
by mass, the rigidity (tensile nodulus of elasticity) of the conposite sheet
tends torbe bBragéguatell€dbbodadileack styyehe , added itto malye Sidhstesaimg legyer in
a small amount not to inpair the fluidity, preferably 10 within a range of
fromO0.1 to Bé parbpolymeassbtpantidc byabllychr-efoer graf ti-pahythel it nk) parts
by mass. By the addition of carbon bl ack, the mechanical strength nmay be
further inpretedeastdone wonomes pedsidiled ttaosolane axgotata qralmydm t hat when
the sheet is fornmed into a

monomer and a vinyl cyanide monomer, to a diene rubber,

or a blend product of such a copolymer. Here, the diene
15 rubber may, for example, be a polybutadiene, a
polyisoprene, an acrylonitrile/butadiene copolymer or a
styrene/butadiene copolymer. The aromatic vinyl monomer
may, for example, be styrene, o-methylstyrene or various
alkyl-substituted styrenes. The vinyl cyanide monomer
20 may, for example, be acrylonitrile, methacrylonitrile or
various halogen-substituted acrylonitriles. As a
specific example of the above copolymer or the blend
product of such a copolymer, an
acrylonitrile/butadiene/styrene ternary copolymer or an
25 acrylonitrile/styrene binary copolymer, or a polymer
alloy obtained by kneading such a copolymer with a

polybutadiene, may, for example, be mentioned.



15 packagi ng contai ner, the thickness of the sheet becones thin, and a
corner portion or the like of the fornmed product becones see-through. The
carbon black to be added to the substrate layer is not particularly limted,
and conventional one such as furnace bl ack, channel black 20 or acetyl ene

bl ack may be enpl oyed. To the substrate | ayer (layer A), other resin
conponents may be added as nodifying agegts, and various additives such as a
| ubricant, a plasticizer and a processing adjuvant, may further be added as

the case 25 requitis. sPpréhéybathiient/beeslen8estheeABPbastke resin
selected fromthe group consisting of the above-nenti oned SBBS copol yner

resin, the S&&%@D%ékemﬁebeﬁEfEQQohém'E&reﬁ £8skB, thleskes ropdii@ryuch a
styrene/ di ene bl ock copol ynmer hydrogenated, and the resin having styrene
graft-copol yoerhzedpblyRepOhyolial the HBY1suihgbkyehecadded rubtesalr esins
may be added alone, or a plurality 5 of them may be used at the sane tine.
By addi ng sughig@st hejnopbastha rnesi:n, the inpact strength may be inproved,
and at the sane tinme, adhesion to the after-nmentioned reinforcing |ayer
(layer B)swi Il be inproved, whereby ply separation will be suppressed, or
formation of fluff _or 10 powder fromthe sheet end face will be suppressed.
The anmount to be &ddedHs preferably fromO0.1 50 parts by nmass, nore
preferably fromO0.1 tog 20 parts by mass, per 1 parts by mass of the total
anount of the pol ystyreQg resin and the ABS resin. If it is less than 0.1
part by 15 nass, t -nmentioned effect for inproving the adhesion to
the reinfoorcing la /ka er B) is likely to be inadequate, and if it
exceeds 50 parts by the rigidity (tensile nmodulus of elasticity) is
i kely to be inadequate. 20The conposite sheet of the present invention has
at | east one rei kOHgi CHECHEY@EHH| ayer B) nade ©f) an ABS resin as the nmain
conponent. Also to this ABS resin for the reinforcing |ayer, carbon black

may be added in a s aipunt not to inpair the fluidity, specifically 25
wi t hin a%gange of fror1b. o 30 parts by nass By the addition of carbon
bl ack, iT is possi ectio sol ve such a problen1¥%at when the sheet is forned

into a packagi ng 8 confainer, the thickness of the sheet becones thin, and
a corner portion or the like of the formed product becomes see-through. The
type of carbon bIackhies afevepailt)i.cul2dr and | @lted tand corv agimiteomes one such
as 5 furnace bl ack, channel black or _ acetylene black may be enpl oyed.
Further, to whiishr eippPdiycishgv &phat, thiehd&espesitd veorheramad mhrustwdded as

modi fyi ng agents, and various additives such as a lubricant, a plasticizer
and a 20 units are repeated. So long as it is one having such a

structure, its production method is not particularly
limited. However, a method for producing such a resin is
reported, for example, in “Structure and Performance of
New Styrene Thermoplastic Elastomer (SBBS)”, Shuji

25 Tsukasa et al, 9th Polymer Material Forum, p. 125-126,
2000, JP-A-64-38402, JP-A-60-220147, JP-A-63-5402, JP-A-
63-4841, JP-A-61-33132, JP-A-63-5401, JP-A-61-28507, and
JP-A-61-57524. With respect to the SBBS copolymer, a
commercial product may be used as it is.

30 The styrene content in the SBBS copolymer is
preferably from 10 to 80 mass%, more preferably from 20

to 70 mass%, from the viewpoint of the dispersibility



10 processing adjuvant, may further be added as the case requires.
Especially, at |east one thernoplastic resin selected fromthe group

consi sting of the SEES copol yner resin, the styrene/di ene bl ock copol yner
resin, the resin having such a styrene/di ene bl ock copol ymer hydrogenat ed,
15 and the resin having styrene graft-copolynerized to a polyolefin, my

sui tably be used. These resins may be adged al one, or a plurality of them
may be used at the same tine. By the addition of such a thernoplastic resin,
the inpact s&iehgbbhewryrbeinmpoayedenasdagt thie tiare dfi Ml t2kridadiiadhesi on
to the substrate |ayer (layer A) or the after-nentioned surface |ayer (Ilayer
C wll be impreuetd, diBpeebybpllytyedatatiomanels, kdesuppressed, or formation
of fluff or powder fromthe sheet end face will be suppressed. The anmount to
be added is paehénallkyahsorrde diffeeeh@epdit $Hey meadmnimarle preferably from
0.1 to 20 parts by mass, per 100 parts by mass of the total anount of the
pol ystyrene pesparathdst b€ ABS resppsiter sheetsaitaihkd &3saheapr@eiritoned i n
the case of the substrate | ayer. The conposite sheet of the present

i nventi ors hasnatnkéaat wadé ber flacgel.ayPurthayer 6 tthdesamearpakypat yrene
resin and carbon black as the main conponents. To the 5 polystyrene resin to
be used for bheshautihaca hayer flow isdpasgilbloect o2add, kgs) aofodicbyi g agent,
at | east one other resin conponent such as the SBBS copol yner resin, the

st yr ene/ di eneocbPogk 16opmdhy ier presiemyrethe andsiomehdaivigias @ Imed tsthjlroane/ di ene

bl ock copol yner hydrogenated, the io resin having styrene

gr aft - copol yisdexedft drampdl yol éf gi/d0 aipoliyomefren predfiermespr esent ed by a
honopol ynmer or copol ymer of ethyl ene or propyl ene as the nain conponent, a
pol yester resin SutadisB® casiimopmgnchdrs praficsusddi tthedismh &or a

| ubricant, a El asticizer and a 15 processing adjuvant, may be added as the
case requl rethe styrager/ddepleebilpckesiopolyimely way sbaexddedaincheuwsily f ace

| ayer (layer C), a polyethylene resin, a polypropylene resin, an

et hyl ene/ a- okeftwreasi/dieas diliegke sobeilyye radedaagesmiddindo kesivsedand an
20 et hyl ene/ethyl acrylate copolymer resin, may, for exanple, be nentioned.
As a typi cal aexanplapehenite fpg Faet subssgiatre d sty etthyihen@neseapht hal at e
resin or a polybutylene terephthalate resin may, for exanple, be mentioned.
A conduct i velpvepédoguchHasenethe FtpEpne280BAPBEN 1R Pepierabavbéiom ack,
may be added to the surface layer in order to inpart electroconductivity as
a packagi ng é8nt&i 88 masE 3 s MeFEr PeGifarap Lyr dram &P tte M2 maffA%oy fak bon

bl ack fromthe viewpoint of the dispersibility and the_noldability of the
sheet bylext FUSi SAMETRE3EA DA Hicde EheapPIvs - wstfined KB whelek, 5
channel bl ack or _acetyl ene bl ack and preferably one having a | arge specific
surface area, WhéreRPifiggh eI HIFdidt ifR% FRargel ey @ with a smal |

anopunt . .
styrene graft-copolymerized to a polyolefin, to be used

as a component for the substrate layer of the present

invention, is a homopolymer or copolymer of ethylene or
20 propylene, particularly preferably a polyethylene,

polypropylene or an ethylene/vinyl acetate copolymer.

The substrate layer (layer A) of the composite sheet
of the present invention contains the above-mentioned
polystyrene resin and an ABS resin as the main components,

25 wherein the proportion of the polystyrene resin is
preferably from 2 to 50 parts by mass, more preferably

from 5 to 30 parts by mass, per 100 parts by mass of the



of addition to the resin. For exanple, S.C F. (Super Conductive Furnace),
E.C.F. (Electric Conductive Furnace), 10 Ketjen black (tradenane,
manuf act ured by Lion-AKZO K. K.) or acetyl ene black may, for exanple, be
menti oned. The anount to be added is preferably an anmount whereby the
surface resistivity can be nade to be from102 to 101 0 and from1 to 50
mass% of carbon bl ack based on 100 mass%gl5 of the total amount of the
conposition of the surface layer. If the amobunt to be added is less than 1
mass% no adegual eambentr ofonHacpblybyyrendsresiheanht ahredBSaméstilne surface
resistivity tends to increase, and if it exceeds 50 mass, uniform

di spersibiliI§ whéehptbporeson 20 thedpollgstgreneoraten tibe lesisdithgn 2
processability tends to remarkably deteriorate, and the property val ues such
as nechani cabastsehygt hasendthe dbbpingr prepeThy tempssicbebsheet of the
present invention has at |east one | ayer each of the above-nentioned
substrat e 25ihagequétaywhen) thehebteiinkdr congokayer sheayer sBpudnje cttlee
surface |l ayer (layer C). Specifically, the follow ng constructions nay be
nmentioned. 48 popttipemiayl aged BEl ayeexpselyp BAyprrEEl Byemass) ayde B (3)
Layer C/layer B/layer Allayer B (4) Layer C/layer B/layer Alayer C (5)

Layer C/|ayeri@ifaywr (nehayée BoPuayus Cf( elassyeit@)| efetha/ lcayposBtieayer

Al'l ayer C In the above constructions (1) to (6), by the presence of

| ayer B, thesdeeterende ta pRydhededpespgerti es bet ween the machine direction
and the io transverse direction of the sheet wll be reduced, and

post - f or mabi | i t y Cairblona od @ clfe mapyp sy @édldeshhey tihige sathediattrau disiviais  in
constructions (4) _to (6) wherein the surface on both sides of the conposite
sheet has el acénaédnanernti npt &pe ippafiar thg Wluidityi ewredersdyi nminating a
probl em of static electricity. Construction (5) has_a symetric construction
in the tH ckWésBini pekangs of fHeOTMsRedt tond Ot PaI tiss bypbPessreferred fromthe

vi ewpoi nt of the physical properties and post-formability in addition to the
above- menti opagticularly preferably from 0.1 to 10 parts by mass. By

the addition of carbon black, the mechanical strength may
be further improved, and it will be possible to solve
such a problem that when the sheet is formed into a

15 packaging container, the thickness of the sheet becomes
thin, and a corner portion or the like of the formed
product becomes see-through. The carbon black to be
added to the substrate layer is not particularly limited,
and conventional one such as furnace black, channel black

20 or acetylene black may be employed.

To the substrate layer (layer A), other resin
components may be added as modifying agents, and various
additives such as a lubricant, a plasticizer and a
processing adjuvant, may further be added as the case

25 requires. Particularly, at least one thermoplastic resin
selected from the group consisting of the above-mentioned

SBBS copolymer resin, the styrene/diene block copolymer



20 elimnation of a problemof static electricity. The over al

t hi ckness of the conposite sheet of the present invention is preferably from
0.1 to 3.0 M nore preferably from0.15 to 2.0 mm Particularly, one having
an overall thickness of fromO0.15 to 0.6 nm nmay be post- 25 forned into an
enbossed carrier tape and thus suitably used as a sheet for packagi ng

el ectroni c conponents. Further, one havigg an overall thickness of fromO0.5
to 14 2.0 mm may be post-formed into a tray and thus suitably used as a
sheet for pagkagghngthe aesovnmbdaisgekachr anstyeenppacahs bloagkchani cal
components. The thickness of the substrate |layer (layer A) in the overal

t hi ckness | scppelemabl hyfirogeRateds04mdnbhe pesier Bblryngr enyrehe 25%
Further, the thickness of the surface layer (layer C) in the overal

t hi ckness (igraftasepwhegmerihedstiof acpolaptefin, pmegentiionbégchesi de, the

t hi ckness of each surface layer) is preferably from1l to 20% The conponents
to be i 0 packdded. arkhawd wpesingubay e laddeddlone, Sheatmgloralitys
constituting the respective layers of the conposite sheet of the present

i nventi ors mayf behéormeyd by asednabnthenabhmaethod. sugh addexgrsschbnaor

cal endering. The sheets or filnms for the respective 15 |layers are | am nated
to form any thernbpihetabovesment thaedmpayer etdrshgtbt magsbel)impaof@y,t her eby
to obtain a conposite sheet of the present invention. The nmethod for

| am nati on isndoatpbahei eahar tymei matibdsiandtbhthsheétsromehiclimmefdor t he
respective layers may 20 sequentially be lam nated by e.g. a hot |am nation
met hod, a dryelinfibnathgnlagehodlandioB) anidkt besivprbaridnathemretst pdy, whi ch
is conmmonly enpl oyed. From an econom cal viewpoint, it is preferred to
enpl oy a nul sebayatienewitdsbensuprhedsadi ngrataumat ipanicfolfd udife car feed 25
bl ock to obtain a | am nated conposite sheet all at once. Usi ng t he
conposi t¥ sheevdebt Arpadths gbseki bad Abeeevipackagengpreessaidner Thef vari ous
shapes for 15 el ectronic conponents can be obtained by nol ding by a
convent i onal ameuRbdteoubr addedcagnprefrirallyafiropr 8sdure HOr wiard sobYpr ess
mol di ng. Such containers are excellent in nechanical strength and, in
particul ar, Waee.amexgl Prsfarpbdrvefitem A-phisi 4l Pprspebyi Basiset BEEN t he
machi ne direction and the transverse direction, whereb the{ are useful
particul arl yl88 parfFePYt BpES Pér thgckagrhgamprBtepPécthgnPOlysHyd®dst s. 10
EXAMPLES Now, the present invention will be described in further detai
with referent8sis E?énﬁBSSABEXAﬁPEES 11f ol Mat koI ShaBr Ot heP3KEf B¥e | ayer

in the proportions ) ) )
15 mass, the above-mentioned effect for improving the

adhesion to the reinforcing layer (layer B) is likely to
be inadequate, and if it exceeds 50 parts by mass, the
rigidity (tensile modulus of elasticity) is likely to be
inadequate.

20 The composite sheet of the present invention has at
least one reinforcing layer (layer B) made of an ABS
resin as the main component. Also to this ABS resin for
the reinforcing layer, carbon black may be added in a
small amount not to impair the fluidity, specifically

25 within a range of from 0.1 to 30 parts by mass. By the
addition of carbon black, it is possible to solve such a

problem that when the sheet is formed into a packaging



15 as shown in Table 1, were uniforned m xed by a hi gh-speed m xer, then
kneaded by neans of a 045 mm vented tw n-screw extruder and pelletized by a
strand cut method. Then, together with the resin conposition for the
reinforcing | ayer and the resin conposition for the 20 substrate | ayer
uniformy mxed by a mxer in the proportions as shown in Table 1, the

pel l etized resin conposition for the sur¥@&ce |ayer, was formed into a sheet
having a thickness of 0.3 Wherein the ratio of the respective layers is
as shown in craHFél!E?rbytﬁ@gg}glskn?ﬁSaOéeﬁhwéﬂeltu&&cocr@/soi%ﬁ' U@ mm
extruder (L/D=26), a feed block and a T-die, ARATI VE EXAMPLES 1 and 2
16 The oper afPERSHaBOLAR PPl obt e f1fkRe Odat ettt da P HodUStaRRCO™ e Sex cept

that materials in the Broportions as showg&in Tabl e, 1 were used. The

eval uati on r 8SGrt8rgpah. The t¥Rpeeti GRIRRANMISkah8 BBhparati ve Exanpl es
are 5 shown in Tabl 21 E%aluation mgﬁncarried out by the foll ow ng nethods.
(1) Fol di ng BRUGLGHLEBT YN 1dB¢6PGan@BWCORVERE1PNgL1 SN FHOR aSval uati on was
carried out ynder a | oad of 500 at .an_angl e of 135. 2) Tensile

roperti b FHTBAES: BaAck werAnTRd: RISEET o Gety inge SIGr Fa0 & vas
carried out. A: _Breaking elongation B: Yield strength C Breaking strength
15D: TensileeWB&HVﬁg'of elasticity (3) Surface resistivity: Using mega ohm

nmet er Model - 800 nuf actyred. hy ETS Co.),. three points in the transverse
i rection of the FAHEHE terte Tk, Fed naiiy ot 1 (RS AR e val ve. vas
taken as the surface resistivity.. 20 (4 Ront inpact strength: .Using a
DuPont + mpacE STBSTERE TRyt 6t AHEE by T BrAsErRd TS | GHI OPEI. 500 g
or 1 kg was dr.agpped to _obtain a 50% hreaki ng hei_ght., .and an energy val ue was
cal cul ated f?g%lig e Fo&d “at hat Etul r%.ca‘ﬁ%é %alpgu%é:tlic&r%ev\lhs?nérari ed out in

accor dange WhtDodlsky 280Rkhne! ShalPIaRkld Yo Badtlh Ad -GS enbossed

requires. Especially, at least one thermoplastic resin
selected from the group consisting of the SBBS copolymer
resin, the styrene/diene block copolymer resin, the resin
having such a styrene/diene block copolymer hydrogenated,

15 and the resin having styrene graft-copolymerized to a
polyolefin, may suitably be used. These resins may be
added alone, or a plurality of them may be used at the
same time. By the addition of such a thermoplastic resin,
the impact strength may be improved, and at the same time,

20 the adhesion to the substrate layer (layer A) or the
after-mentioned surface layer (layer C) will be improved,
whereby ply separation will be suppressed, or formation
of fluff or powder from the sheet end face will be
suppressed. The amount to be added is preferably from

25 0.1 to 50 parts by mass, more preferably from 0.1 to 20

parts by mass, per 100 parts by mass of the total amount

of the polystyrene resin and the ABS resin, for the same



form ng machi ne manufactured by EDG Co., an enbossed 17 carrier tape having
a wdth of 24 nmwas forned, and five-stage evaluation was carried out on
such a basis that one having a good shaping property was rated to be 5, and
one having a poor shaping property was rated to be 1. 5(6) Slit end face

eval uation: A sheet obtained by a shear cut nmethod was slit

in awdth of 24

mm and the cut face was inspected by a Btereom croscope, and five-stage
eval uation was carried out on such a bases that one having | ess fornmation of
fl ash was raredses Be Benjaenede in0 thavicages oibsthst isabsttadkest ilayest- 1 ash

was rated to be 1. 18 X3 .dnoD 17T 178 L s J | Z9 ST 81

The composite sheet of the present invention has at

least one surface layer (layer C) made of a polystyrene

resin and carbon black as the main components.

To the

5 polystyrene resin to be used for this surface layer, it

is possible to add, as a modifying agent, at least one

other resin component such as the SBBS copolymer resin,

the styrene/diene block copolymer resin, the resin having

such a styrene/diene block copolymer hydrogenated, the

10 resin having styrene graft-copolymerized to a polyolefin,

a polyolefin resin represented by a homopolymer or

copolymer of ethylene or propylene as the main component,

a polyester resin or an ABS resin. Further, various

additives such as a lubricant, a plasticizer and a

15 processing adjuvant, may be added as the case requires.

As the olefin resin which may be added to the

surface layer (layer C), a polyethylene resin,

a

polypropylene resin, an ethylene/a-olefin resin, an

ethylene/vinyl acetate copolymer resin, and an

20 ethylene/ethyl acrylate copolymer resin, may,

for example,

be mentioned. As a typical example of the polyester

resin, a polyethylene terephthalate resin or a

polybutylene terephthalate resin may, for example, be

mentioned. A conductive filler such as metal fiber,

25 carbon fiber or carbon black, may be added to the surface

layer in order to impart electroconductivity as a

packaging container. It is particularly preferred to
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employ carbon black from the viewpoint of the
dispersibility and the moldability of the sheet by
extrusion.

The carbon black may, for example, be furnace black,
channel black or acetylene black and preferably one
having a large specific surface area, whereby high
electroconductivity can be obtained with a small amount
of addition to the resin. For example, S.C.F. (Super
Conductive Furnace), E.C.F. (Electric Conductive Furnace),
Ketjen black (tradename, manufactured by Lion-AKZO K.K.)
or acetylene black may, for example, be mentioned. The
amount to be added is preferably an amount whereby the
surface resistivity can be made to be from 10° to 10"
and from 1 to 50 mass% of carbon black based on 100 mass$
of the total amount of the composition of the surface
layer. If the amount to be added is less than 1 mass$%,
no adequate electroconductivity tends to be obtained, and
the surface resistivity tends to increase, and if it
exceeds 50 mass%, uniform dispersibility with the resin
tends to deteriorate, the molding processability tends to
remarkably deteriorate, and the property values such as
mechanical strength tend to deteriorate.

The composite sheet of the present invention has at
least one layer each of the above-mentioned substrate
layer (layer A), the reinforcing layer (layer B) and the
surface layer (layer C). Specifically, the following

constructions may be mentioned.
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(1) Layer C/layer B/layer A
(2) Layer C/layer A/layer B
(3) Layer C/layer B/layer A/layer B
(4) Layer C/layer B/layer A/layer C
5 (5) Layer C/layer B/layer A/layer B/layer C
(6) Layer C/layer A/layer B/layer A/layer C

In the above constructions (1) to (6), by the
presence of layer B, the difference in physical
properties between the machine direction and the

10 transverse direction of the sheet will be reduced, and
post-formability will also be improved. Among these
constructions, constructions (4) to (6) wherein the
surface on both sides of the composite sheet has
electroconductivity, are preferred with a view to

15 eliminating a problem of static electricity.
Construction (5) has a symmetric construction in the
thickness direction of the sheet and thus is more
preferred from the viewpoint of the physical properties
and post-formability in addition to the above-mentioned

20 elimination of a problem of static electricity.

The overall thickness of the composite sheet of the
present invention is preferably from 0.1 to 3.0 mm, more
preferably from 0.15 to 2.0 mm. Particularly, one having
an overall thickness of from 0.15 to 0.6 mm may be post-

25 formed into an embossed carrier tape and thus suitably
used as a sheet for packaging electronic components.

Further, one having an overall thickness of from 0.5 to
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2.0 mm may be post-formed into a tray and thus suitably
used as a sheet for packaging to accommodate electronic
components or mechanical components. The thickness of
the substrate layer (layer A) in the overall thickness is
preferably from 2 to 50%, more preferably from 5 to 25%.
Further, the thickness of the surface layer (layer C) in
the overall thickness (in a case where the surface layer
is present on each side, the thickness of each surface
layer) is preferably from 1 to 20%. The components to be
packaged are not particularly limited.

Sheets or films constituting the respective layers
of the composite sheet of the present invention may be
formed by a conventional method such as extrusion or
calendering. The sheets or films for the respective
layers are laminated to form any one of the above-
mentioned layered structures (1) to (6) thereby to obtain
a composite sheet of the present invention. The method
for lamination is not particularly limited, and the
sheets or films for the respective layers may
sequentially be laminated by e.g. a hot lamination method,
a dry lamination method and/or an extrusion lamination
method, which is commonly employed. From an economical
viewpoint, it is preferred to employ a multilayer
coextrusion method using a multi manifold die or feed
block to obtain a laminated composite sheet all at once.

Using the composite sheet obtained as described

above, packaging containers of various shapes for
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electronic components can be obtained by molding by a

conventional method such as vacuum forming, air-pressure

forming or press molding. Such containers are excellent

in mechanical strength and, in particular, have a small
5 difference in physical properties between the machine

direction and the transverse direction, whereby they are

useful particularly as carrier tapes for packaging fine

electronic components.

10 EXAMPLES
Now, the present invention will be described in
further detail with reference to Examples.
EXAMPLES 1 to 3
Materials for the surface layer in the proportions
15 as shown in Table 1, were uniformed mixed by a high-speed
mixer, then kneaded by means of a ®45 mm vented twin-
screw extruder and pelletized by a strand cut method.
Then, together with the resin composition for the
reinforcing layer and the resin composition for the
20 substrate layer uniformly mixed by a mixer in the
proportions as shown in Table 1, the pelletized resin
composition for the surface layer, was formed into a
sheet having a thickness of 0.3 mm, wherein the ratio of
the respective layers is as shown in Table 1, by means of
25 a 65 mm extruder (L/D=28), a ®40 mm extruder (L/D=26), a
feed block and a T-die.

COMPARATIVE EXAMPLES 1 and 2



O--rl -0> it XI ..i caTS4-.)--- ca a)lérl2 ri04 it Pei - 5 Layer
constituting ratio (% Slit end face evaluation cli In In N
16

10

15

20

25

The operation was carried out in the same manner as
in Example 1 except that materials in the proportions as
shown in Table 1 were used. The evaluation results of
the respective Examples and Comparative Examples are
shown in Table 2.

Evaluation was carried out by the following methods.
(1) Folding endurance: In accordance with JIS-P-8115
(2001), evaluation was carried out under a load of 500 g
at an angle of 135°.

(2) Tensile properties: In accordance with JIS-K-7127
(1999), No. 4 evaluation was carried out.

A: Breaking elongation

B: Yield strength

C: Breaking strength

D: Tensile modulus of elasticity
(3) Surface resistivity: Using mega ohm meter Model-800
(manufactured by ETS Co.), three points in the transverse
direction of the sheet were measured, and the logarithmic
average value was taken as the surface resistivity.

(4) DuPont impact strength: Using a DuPont impact tester,
manufactured by TOYOSEIKI K.K., a load of 300 g, 500 g or
1 kg was dropped to obtain a 50% breaking height, and an
energy value was calculated from the load at that time.
The calculation was carried out in accordance with JIS K-
7211.

(5) Moldability: By an air-pressure embossed tape-

forming machine manufactured by EDG Co., an embossed
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carrier tape having a width of 24 mm was formed, and
five-stage evaluation was carried out on such a basis
that one having a good shaping property was rated to be 5,
and one having a poor shaping property was rated to be 1.
(6) Slit end face evaluation: A sheet obtained by a
shear cut method was slit in a width of 24 mm, and the
cut face was inspected by a stereomicroscope, and five-
stage evaluation was carried out on such a bases that one
having less formation of flash was rated to be 5, and one

having substantial formation of flash was rated to be 1.
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Each of Examples is superior to Comparative Examples
in the strength and slit-forming property.

Here, the resins used in the respective Examples and
Comparative Examples are as shown below.

ABS resin: Denka ABS SE-10 (tradename of Denki
Kagaku Kogyo K.K.)

Polystyrene resin: TOYOSTYROL HI-SQ (tradename of
Toyo-Styrene Co., Ltd.)

Carbon black: Denka Black Granular (tradename of
Denki Kagaku Kogyo K.K.)

Styrene/butadiene/butylene/styrene block copolymer:
TUFTEC P-2000 (tradename of Asahi Kasei Corporation)

Resin having a styrene/diene block copolymer
hydrogenated: TUFTEC H-1043 (tradename of Asahi Kasei
Corporation)

Ethylene/ethyl acrylate copolymer: NUC copolymer

DPDJ-6169 (tradename of Nippon Unicar Co., Ltd.)

INDUSTRIAL APPLICABILITY

A vacuum-formed tray, an embossed carrier tape, etc.
obtainable by thermally forming the composite sheet of
the present invention, are useful widely as packaging
containers for e.g. intermediate products in the fields
of e.g. electronic equipments or automobiles.

The entire disclosure of Japanese Patent Application
No. 2004-259136 filed on September 7, 2004 including

specification, claims and summary is incorporated herein

SZE



35E1 3L9T )ca 3X3 E xa T 'xR *dwop "xa .dnmop 20 Each of Exanpl es
is superior to Conparative Exanples in the strength and slit-form ng
property. Here, the resins used in the respective Exanpl es and

Conpar ati ve Exanpl es are as shown bel ow. 5ABS resin: Denka ABS SE- 10
(tradenane of Denki Kagaku Kogyo K. K.) Pol ystyrene resin: TOYOSTYRCL

H - SQ (tradenane of Toyo-Styrene Co., Ltxh) Car bon bl ack: Denka

Bl ack Granul ar (tradenane of io Denki Kagaku Kogyo K K.)

St yr ene/ but ady enef bnéytenthsiyseaathkeel.copol yner: TUFTSC P- 2000 (tradenane
of Asahi Kasei Corporation) Resin having a styrene/di ene bl ock copol yner
hydr ogenat ed: TUFTEC H 1043 (tradenane of Asahi Kasei 15 Corporation)

Et hyl ene/ et hyl acryl ate copol ynmer: NUC copol yner DPDJ- 6169 (tradenane of

Ni ppon Unicar Co., Ltd.) | NDUSTRI AL APPLI CABI LI TY



20A vacuum formed tray, an enbossed carrier tape, etc. obtainable by
thermally form ng the conposite sheet of the present invention, are
useful widely as packaging containers for e.g. internediate products
inthe fields of e.g. electronic equi pnents or autonobiles. 25The
entire disclosure of Japanese Patent Application No. 2004-259136
filed on Septenber 7, 2004 including specification, clains and
summary i s incorporated herein 21 by22eference inits entirety. 22
Clainms 1. A conposite sheet conprising at |east one | ayer each of (i)
a substrate |ayer (layer A) made of a polystyrene resin and an ABS
resin as the main conponents, wherein the, substrate |ayer (layer A)
further contains fromO0.1 to 50 part gidpgnass of at |east one

t her nopl asti cresi nsel ect edf rona st yrene/ but adi ene/ butyl enes/ 8tyrene
bl ock copol ymer resin, a styrene/di ene bl ock copolyner resin, a resin
having a 3dtyr e"n@"moé’mssrﬁ?tﬁqm%fé'p@ﬁwﬁﬁt0ﬁ9éﬁ¥@'g@¢§t°éd and a resin
havi ng styrendi)gr af tulstrpel Ey@T(agedA)l made pohypmllyefyreme rﬁelh abdCarpaBss by

(71) 2 reinforch @é‘”‘*@t‘“‘pf"a‘"h& e R SRS IR B T

(ii) areinforcin

conmponent, and (i ?ff‘"jth OF’aQeﬁ?I%ﬁ/é’F ©)PYnagss off, a‘aiealshé’"ﬁ'a
component, a pol ys*t‘%fﬁ@ﬁ'ésﬁ*%m n wWHE®R cont apelected conducame fill er,
wherein the surfa%rm/ﬁtadn@&ﬁums&ty@el Sbibbie aPYIgmeUr frane Iayer

glhgyglr”]%ceagg ﬁo;r el des s the oveg%ﬂ?dér}gs'ﬁ ga%& t}pen Se 3. The
conposite sheet acbg%ﬁidlcr? OIW)’etI %H%?gfnaﬂea a%ﬁ 2h" ¥Féf§ s’f‘tV §88i on
of the surface | ayssaft-¢o W@dﬂ%?@'wlmpéﬁ‘r@ patizdry f('ﬁ%ﬁfrthmaihe
substrate | ayer (Imt&)ﬂ‘\ébﬁyﬁﬂéﬁeﬁ.@emlaayﬂfei(aamern C), or the surface
| ayer (I ayer /'t r r yer
(layer A)/thea)el E(ﬁlﬁgén% %@?‘%’%ﬁ%’r %??ﬁﬁeﬂs ?aceﬂfg%/etﬁé %"i‘@er

C). 4.The conposit cording to any one of Clainms 1 to 3,
wherei n the sdi¥ ack stdaeer lqyeaylayerCR)i madmdd of thecoaiposbmpenent, a
cont ai ni ng from 2 potystyRidepegith whidly cormains @ tomchermilel ack per 100 parts

by mass of thgnpRinipl X6eRe dnestidhst éneTa&e (AP BoVeSutIES y@GR9LIENT tO

any one of CIaIéTB 1to 4, wherein't

2. The composite sheet according to Claim 1, wherein the surface on both sides
is the above surface layer (layer C).

3. The composite sheet according to Claim 1 or 2, which has a construction of
the surface layer (layer C)/the reinforcing layer (layer B)/the substrate layer
(layer A)fthe surface layer (layer C), or the surface layer (layer C)ithe
reinforcing layer (layer B)/the substrate layer (layer A)the reinforcing layer
(fayer B)the surface Jayer (layer C).

4. The composite sheet according to any one of Claims 1 to 3, wherein the
surface layer (layer C) is made of a composition containing from 2 to 100
parts by mass of carbon black per 100 parts by mass of the polystyrene resin.

5. The composite sheet according to any one of Claims 1 to 4, wherein the
reinforcing layer (layer B) further contains from 0.1 to 50 parts by mass of at
least one thermoplastic resin selected from a



reinforcing | ayer (layer B) further contains fromO0.1 to 50 parts by
mass of at | east one thernoplastic resin selected froma 23
styrene/ but adi ene/ but yl enes/ styrene bl ock copolyner resin, a
styrene/ di ene bl ock copolynmer resin, a resin having a styrene/di ene
bl ock copol ynmer hydrogenated, and a resin having styrene

graft-copol ynerized to a polyolefin, per 100 parts by mass of the
total anmount of the ABS resin. 6. A pagkagi ng container using the
conposite sheet as defined in any one of ains 1 to 5 7. A package
usi ng the conposite sheet as defined in any one of Clains Ito 5.

styrene/butadiene/butylenes/styrene block copolymer resin, a styrene/diene
block copolymer resin, a resin having a styrene/diene block copolymer
hydrogenated, and a resin having styrene graft-copolymerized to a polyolefin,
per 100 parts by mass of the total amount of the ABS resin.

8. A packaging container using the composite sheet as defined in any one of
Claims 1t05

7. A package using the composite sheet as defined in any one of Claims 1 to 5.





