1 'DESCRI PTI ON CONDUCTI VE COWPOSI TE SHEET 5 TECHNI CAL FI ELD The present
invention relates to a conposite sheet, and the conposite sheet is useful
for packaging 1Cs disfavoring static electricity or various conponents
having | Cs. 10 BACKGROUND ART A vacuumforned tray, an enbossed carrier tape
or the like obtained by thermally formng a sheet, is used as a packaging
container for internediate products for s many industrial products such as
el ectroni c equi pnents or autonobiles. And, as a sheet for a packagi ng
container for ICs disfavoring statDESERERTIONity or various conmponents
having I Cs, a sheet having a polystyrene resin containing a conductive
filler such as carbon black 20 | am nated on a substrate | ayer nade of a
pol ystyrene resin or an ABS resin, is used (e.g. Patent Docunents 1 to 3).
However, there has been dr aWoaBRETIMEN GAVROSTRE SHEFTIty is i nadequate when
a polystyrene resin is used for the substrate |ayer, and on the other hand,
when an 25 ABS resin is used, no adequate shaping property is obtainable at
the tine of formng the sheet into various containers by e.g. vacuum
form ng, sandTECHNh@RL WHERLR 2 pol ystyrene resin and an ABS resin are used
in
The present invention relates to a composite sheet,
and the composite sheet is useful for packaging ICs
disfavoring static electricity or various components
having ICs.
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



conbi nation for the substrate |layer, the difference in physical properties
“between the machi ne and transverse directions of the sheet tends to be
~large, and the s mechanical properties in the transverse direction tend to
substantially deteriorate. Patent Docunent 1: JP-A-9-76422 Patent Docunent
2: JP-A-9-76425 Patent Docunent 3: JP-A-9-174769 10 DI SCLOSURE OF THE

| NVENTI ON OBJECT TO BE ACCOWVPLI SHED BY TBIEE I NVENTION It is an object of the
present invention to solve such problens and to provide a conductive
conposi te sheelyst¥r@RfcheRas Anghani §B8i rgsandarel dised éndurance and whi ch
can easily be thernmally formed into a tray_or an enbossed carrier tape.
MEANS TO ACCERPRisptIpE EpyEtirecgubpRErpEeseéayernvERE 8afferescgcddnyl i sh the
above object and provides the follow ng. (1) A conposite sheet conprising
at | east onePh¥§éfFadapPRoPsrtacsubstiaer Fhgemachaper apf waassyerse

pol ystyrene _resin and an ABS resin as the majn conponents, a 25 reinforcing
| ayer (I ayerdByefrhdenss OAnthgsskestnteBIEnEC kai A2&8fpoRek th8nd a surface

| ayer (layer C) mage of, as the main conponent, a paolystyrene resin which
cont ai ns % BmeEBﬁH&E?&vBrPP?FEF?SmﬂﬁrEpﬁ KBNSYPEEEe I3A LT LPBasETGhEC si de

is the above surface.l ayer (layer Q.
substantia?Xy dgte ?ora e.

Patent Document 1: JP-A-9-76422
Patent Document 2: JP-A-9-76425
Patent Document 3: JP-A-9-174769
10
DISCLOSURE OF THE INVENTION
OBJECT TO BE ACCOMPLISHED BY THE INVENTION
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



(2) The conposite sheet according to the above (1), wherein the surface on
both sides is the above surface s layer (layer C. (3) The conposite sheet
‘according to the above (1) or (2), which has a construction of the surface
| ayer (layer C)/the reinforcing |ayer (layer B)/the substrate |layer (Ilayer
A)/the surface | ayer (layer C), or the surface 10 | ayer (layer C)/the
reinforcing layer (layer B)/the substrage | ayer (layer A)/the reinforcing

| ayer (layer B)/the surface |layer (layer C). (4) The conposite sheet

accor di ng tocéﬁéugrggv«gf ffﬁhlfer?b&mgré}% Eﬂe(ébrf%grgh”aﬁz-h;ig%%g%%% | ayer

(layer C is e of a conposition containing from parts by

mass of CafbgﬁdQ'%gktggfaQQeréﬁE§aQ¥ ?g?%goqé%ggrp?iystyrene resin. (5) The

conposite sheet according to any one o e ) to (4), wherein the

substrate | ayef (hayebufhei?d LHELRCLAARALES I QO ShdR R )parts by mass

of at |least one thernopfastic resin selected™froma

Styrene/butaahsgsénukxeeaﬁ§éaersaebgkﬁcéia@eohg"ghergﬁb%e sArflapeene/ di ene

bl ock copolyner resin, a resin having a styrene/diene block copol yner
hydrogenq;edla?gg 315 ginc®5 having styrene graft-copolynerized to a
pol yol efi'n, pe 100 parts by nmass of the total anount of the polystyrene

o e 15 AoEpeshpet i OLplle Somaste surehAREarl g fauany one of
(2), which has a construction of the surface layer (layer
C) /the reinforcing layer (layer B)/the substrate layer
(layer A)/the surface layer (layer C), or the surface
10 layer (layer C)/the reinforcing layer (layer B)/the
substrate layer (layer A)/the reinforcing layer (layer
B) /the surface layer (layer C).
(4) The composite sheet according to any one of the
above (1) to (3), wherein the surface layer (layer C) is
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.



further contains fromO0.1 to 50 parts by nass of at |east one thernoplastic
resin selected froma 5 styrene/butadi ene/ butyl enes/ styrene bl ock copol yner
resin, a styrene/diene block copolynmer resin, a resin having a
styrene/ di ene bl ock copol yner hydrogenated, and a resin having styrene
graft-copol ynerized to a polyolefin, per 100 parts by mass of the total
amount of the ABS resin. 10 (7) A packaging contai ner using the conposite
sheet as defined in any one of the above (1) to (6). (8) A package using

the conpositesshent asmgekibedsheetanycerdiol the aahovae( bf it 6) . 15
EFFECTS OF THE | NVENTI ON The conposite sheet of the present invention has a

constructi onasewer i($) ngoa (sybsiwhateihayne tkaygbrlAingadayeef (@agehyshyrene
resin and an ABS resin as the main conponents, a reinforcing |ayer (layer

B) nmade of apuABReZ0cbRSainasfibf URILNteOBpOpaRts BRdmassubfaee hawet (| ayer
C) made of, as the main conponent, a polystyrene resin which contains a

conductive fohkethewhepthytit besoneselpessdblfeomoaprovi de a conposite sheet
which has a snmall difference in nechanical properties between the machine

25 and trsansyeysendybechiiostiedpdtrasnBsgBtirgndi b oaRd cobellgimes er@umance
and which can easily be forned into a packaging container by hot formng. 5

BEST MODE FOR SARRYhAEIOefie THECLRNVENDbOmbleWrekhie, paegestni Rueihicoa Wi | | be
described in detail.
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.



The polystyrene resin to be used in the present s invention is a conmmon
pol ystyrene resin, an inpact resistant polystyrene resin or a resin
containing their mxture as the main conponent. The ABS resin is a resin
cont ai ning, as the main conponent, a copol yner conposed mainly of the three
conponents of 10 acrylonitrile/butadiene/styrene, and it may, for exanple,
be a copol yner obtained by block- or grakt-polynerizing at |east one
nononer selected froman aromatic vinyl nononmer and a vinyl cyanide
nononer, to BEdTeMeDEUBber carayIscbberd THEOMNVENTTOSUCh a copol yner. Here,
the diene is rubber may, for exanple, be a pol ybutadi ene, a polyisoprene,
an acrylonitril e/Wowadtreepeepehynenventaonswyle&neébdkadirebedcapol yner. The
aromatic vinyl nmononer may, for exanple, be styrene, a-nethylstyrene or
various al kgktatbstituted styrenes. The vinyl cyani de nononer 20 may, for
exanpl e, be acrylonitrile, nethacrylonitrile or various hal ogen-substituted
acrylonitriles. Asha pepgstirenexasplia ob bbeuabdvénceopel pireseat t he bl end
product of such a copolymer, an acrylonitrile/butadi ene/styrene ternary
copol yners or ianedbiaar ykoai tbmhmehs pylere yirenar yeedngl wierimpacta pol ynmer
al | oy obtained by kneadi ng such a copolynmer with a pol ybutadi ene, may, for
exanpl e, be peptictaed. polyEhgrehyr eeaihubadacreshint voema/istiyige ndeilrock
copolymer (hereinafter referred to as the SBBS copolyner) is a copolyner
havi ng the falikewregasheitecabist coopohant. The ABS resin is a resin
containing, as the main component, a copolymer composed
mainly of the three components of
10 acrylonitrile/butadiene/styrene, and it may, for example,
be a copolymer obtained by block- or graft-polymerizing
at least one monomer selected from an aromatic vinyl
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.



units (1), (2) and (3): 5 4CHz-CHla (1) 10 / 4CH2-CH=CH CH24-b (2) CH2-CH3
151 (3) -CH2-CHlc In the above (1), (2) and (3), ato c are synbols which
sinply show that the respective chem cal structural 20 units are repeated.
So long as it is one having such a structure, its production nethod is not
particularly limted. However, a nethod for producing such a resinis
reported, for exanple, in "Structure and:Performance of New Styrene
Thernopl astic El astonmer (SBBS)", Shuji 25 Tsukasa et al, 9th Pol yner
Material Forum prhd25c¢26ne/B8R08d1idRe Aofidy 884025ty PeAeb68132R147,
JP- A- 63-5402, JP-A- 63-4841, JP-A-61-33132, JP-A-63-5401, JP-A-61-28507, and
JP- A- 61- 5752dcp M {hetesneetihartbe 2BBSreeHOLYMEE, the SRBREILORA eaduct nay
be used as it 1s. 30 The styrene content in the SBBS copol ynmer is
preferably fiem18obe1Pferans¥ingotiepEeiebahy themi2dl teri@tmss, from
the viewpoint of the dispersibility 7 wth other resin conponents at the
time of neltgkneadiiny, (bf suah(dispersibility deteriorates, the
machi ne/transverse difference in the nechanical

5

+CH;-CH%a
(1)

10

+CH,-CH=CH-CHy}y, (2)

CH,-CH;

15 I (3)

-(-CHz - CH‘)‘c

In the above (1), (2) and (3), a to ¢ are symbols

which simply show that the respective chemical structural

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



properties of the conposite sheet obtained by the present s invention wll
be large. Further, for the sanme reason, one having a nelt flow index (190C,
2.16 kgf) of froml to 9 g/10 mn is preferred, and one having a nelt flow
index of from2 to 6 g/10 mn is nore preferred. Butadiene or isoprene is
preferred as the diene for 10 the styrene/diene bl ock copolyner or a resin
havi ng such a styrene/di ene bl ock copol ynmer hydrogenated, to be used as a
conponent for the substrate |layer of the present invention. Here, the
styrene contepthi stheef eeabhy cbhpbneh@st at8@heusime WF aeflrefkerealdindg.r om 20
to 70 mass% for is the sane reason as for the above-nenti oned SBBS
copol yner. Likeucheditberpabyalefi detetriblateesi rhleavi ng styrene
graft-copolynerized to a polyolefin, to be used as a conponent for the
substrat e | ayechahetybeapsesese dififemtner, ins thehamaabaindrarl or copol yner of
et hyl ene or 20 propylene, particularly preferably a pol yet hyl ene,
pol ypr opyl enpropeaniethyplfentevicoppboadetashecetpabyrEmned Hye tduah pirieatemt ayer
(layer A) of the conposite sheet of the present invention contains the
above- merd i ohadenpabyswilénber @éairgeandFant W8S, r Eskrnthe thmemeeaseanpponents,
25 wherein the proportion of the polystyrene resin is preferably from2 to
50 parts by sasshaftihg pr aketalllyw fihdexS (10030, parts kyfmss, fpem 100 parts
by mass of the a total anobunt of the polystyrene resin and the ABS resin.
| f the propotbi 6ngdflot menpadksy sirpfemeedesiamdi ®nleedmvtiman a2 meddr tfddey nmss,
t he shaping property tends to be

index of from 2 to 6 g/10 min is more preferred.

Butadiene or isoprene is preferred as the diene for
10 the styrene/diene block copolymer or a resin having such
a styrene/diene block copolymer hydrogenated, to be used
as a component for the substrate layer of the present
invention. Here, the styrene content is preferably from
10 to 80 mass%, more preferably from 20 to 70 mass%, for
15 the same reason as for the above-mentioned SBBS copolymer.

Likewise, the polyolefin for the resin having
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



i nadequat e when the obtai ned conposite sheet is subjected 5 to post-formng,
.and if it exceeds 50 parts by mass, the rigidity (tensile nodul us of
el asticity) of the conposite sheet tends to be inadequate. Carbon bl ack may
be added to the substrate layer in a snmall anpbunt not to inpair the
fluidity, preferably 10 within a range of fromO0.1 to 30 parts by nmass,
particularly preferably fromO0.1 to 10 pgrts by mass. By the addition of
carbon bl ack, the mechanical strength nmay be further inproved, and it wll
be possi bl e totsdl aeoustichf atheopbégsthabnehenstiheasdeehei aBSoreedni.nto a 15
packagi ng contai ner, the thickness of the sheet becones thin, and a corner
portion or the thkeppbpoheibor oEdthpr pdlgstperenresesae- tibr degls. thaa ar bon
black to be added to the substrate |layer is not particularly limted, and
convent i onal panessbhghmassf uthacehbpaol, pcharmely beadk 20 be acetyl ene bl ack
may be enpl oyed. To the substrate |layer (layer A), other resin conponents
may be addedimsdegdatgi whengehespobsadnedr composatidi sheets dgclsubjerted
| ubricant, a plasticizer and a processing adjuvant, may further be added as
t he case 525 teqmpeesfoPaingcubad yf at kesgstdsné Ot pertrspbysmassr, eshe
selected fromthe group consisting of the above-nentioned SBBS copol yner
resin, the srygédatsi éhenbiidekmodpdlbgnef @lasgdicatyd hefr &ben cleapiosgtsuch a
styrene/ di ene bl ock copol ynmer hydrogenated, and the resin having styrene
gr af t - copol yskeetketiendsatpobygoiabdggualy -suitably be
Carbon black may be added to the substrate layer in
a small amount not to impair the fluidity, preferably
10 within a range of from 0.1 to 30 parts by mass,
particularly 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



added. These resins may be added alone, or a plurality s of them may be used
at the sane tine. By adding such a thernoplastic resin, the inpact strength
may be inproved, and at the sane tinme, adhesion to the after-nentioned
reinforcing layer (layer B) will be inproved, whereby ply separation wll
be suppressed, or formation of fluff or 10 powder fromthe sheet end face
wi || be suppressed. The anount to be added is preferably fromO0.1 to 50
parts by mass, nore preferably fromO0.1 to 20 parts by mass, per 100 parts
by mass of thesintathanpesinohatbrgpeliykt §ir ebgrenegineaadbllBekABS resin. |f
it isless than 0.1 part by 15 mass, the above-nentioned effect for
i mprovi ng t heopdhgmeonhydrvyenatedf oandnghkayesifil ByeinB) styreinkely to be
i nadequate, and if it exceeds 50 parts by nass, the rigidity (tensile
nodul us of edmsftecopdplimerikefiytboabpolynadéduat eay26uThebdgnpesite sheet
of the present invention has at |east one reinforcing |ayer (layer B) nade
of an ABS raddedas Thesemmiesigonponerite Added taldeie s B rpbunaivty the
reinforcing |ayer, carbon black may be added in a small anpbunt not to
i mpair the fofii they, mgpebefusall gt26hei shma himangeBywfaddimy Ostdichoa30 parts
by mass. By the addition of carbon black, it is possible to solve such a
probl em t hat thhhemophestsheetressnf othedimpahotaspaekgghngaiObecampaioved, t he
t hi ckness of the sheet beconmes thin, and a corner portion or the |ike of
the formed pandust bbeosese témef hadhghiofheot $he eftearimenthloaeki i s not
reinforcing layer (layer B) will be improved, whereby ply
separation will be suppressed, or formation of fluff or
10 powder from the sheet end face will be suppressed. The
amount to be added is preferably from 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. If it is less than 0.1 part by
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



particularly limted, and conventional one such as s furnace bl ack, channel
bl ack or acetylene black nmay be enployed. Further, to this reinforcing

| ayer, other resin conponents may be added as nodifying agents, and vari ous
additives such as a lubricant, a plasticizer and a i o processing adjuvant,
may further be added as the case requires. Especially, at |east one

t hernmopl astic resin selected fromthe gkbup consisting of the SBBS
copolymer resin, the stéreneﬁdiene bl ock copol ynmer resin, the resin having
such a styrefiePBR&RETDI 5ER EBHEKPREF RYdCOGeFREES, PesCoRd tthd e Ravi ng
styrene graft-copolyneri,zed to ol yol efi n, y suitably be used. These
resins may b@orﬁﬁﬁeaoﬁFéﬁé,°6rtgepﬁ&kﬁlPﬁthF g%éﬁ@ﬁa? UsdedPesomase same
time. By the addition of s§ﬁh a thernnglggtic ;es'n, t he i npact strength
may be inpro¥&&;LARAUGR -t hEhS ahBPEi e, C2BPPRePLARESEBN™PH the substrate

| ayer (layer A) or the_ atter-nmentioned surface |agyer (layer O wll be

i nproved, wRBFEBFUBRY 1¥e &F&Fggn ) CRBVERSAP e&?eoﬁu¥§¥ﬁ%%ion of fluff
or powder fraoamthe sheet end face_wl]I g§ suppr essed. e anount .to be added
75 bretorabl SrnaRe DIG6K:  CHB6SdableHy Cmaee HIEGPARSIBIAY Aom 0. 1 to

20 parts by nmass, per 100 parts by mass of the total amount of the
pol ystyrene FBBiAY&fd the ABS resin, for the same 11 reason as nmentioned in

vent i on has at THEREE o6 Ca1iecd FTOE RIS R B ol yst yr ene

components may be added as modifying agents, and various
additives such as a lubricant, a plasticizer and a

10 processing adjuvant, may further be added as the case
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



resin and carbon bl ack as the main conponents.

be used for this surface layer, it 1is possible to add, as a nodifying

agent, at

the styrene/ di ene bl ock copol yner resin, the resin having such a

styrene/ di ene bl ock copol yner hydrogenated, the io resin having styrene
graft-copolynerized to a polyolefin, a pblyolefin resin represented by a
honopol ymer or copol yner of ethylene or propylene as the main conmponent,

pol yester rekfasen af MBBtiesed. iRuthRecaseapfofifie sgdistivgds deteras a

| ubri cant,

a plasticizer and a i s processing adjuvant, may be added as the

To the 5 polystyrene resin to

| east one other resin conponent such as the SBBS copol ynmer resin,

a

case requires. AbRe gempostite sheat @ dhariraserdddayans i hasurdtace | ayer

(layer O,

et hyl ene/ a- ol 8fF

a_pol yethyl ene resin, a palypropyl ene resin,
E PBEi FUriAceetRyr&nd aYey Cﬁ

an
c &ggee oo lBidistyesng and an

20 et hyl ene/ethyl acrylate copolymer resin, may, for exanple be nenti oned.
a

As a typi cal rfegaRpRredofarReTpELpsH &f thesmain

resin or a polybutylene terephthalate resin may, for exanmple,

ment i onec®

be
APEOHELYTRPRE FRFLEr toubr ysefedar s suwfacs HAYSS beit or

carbon bl ack, may be added to the surface | ayer in order to inpart

el ect r oconduéfi PPEFikdeatopacia
to 12 enploy carbon hlack fromthe viewpoint of the

mol dabi | ity BFPERerSRedt CRYPOBRNtuSUGH s the SBBS copolymer resin,

10

15

20

25

the styrene/diene block copolymer resin, the resin having
such a styrene/diene block copolymer hydrogenated, the
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
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
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,
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

Cﬁ@lwseneTPeFéﬁht hal at e

giefig 2c BRGditydng poens p&'tt @At I9°%r ef err ed
dispersibility and the



The carbon bl ack may, for exanple, be furnace black, s channel black or
acetyl ene bl ack and preferably one having a |large specific surface area,
whereby high electroconductivity can be obtained with a small anmount of
addition to the resin. For exanple, S.C F. (Super Conductive Furnace),
E.CF. (Electric Conductive Furnace), 10 Ketjen black (tradenane,
manuf actured by Lion-AKZO K. K.) or acetM ene black may, for exanple, be
mentioned. The anmpbunt to be added is preferably an amobunt whereby the
surface resi8PPYPYyCcaEROBePhRAE féoﬁetgFoNFEUQOFBtlefOth§nd from1l to 50
mass% of carbon bl ack based on 100 mass% 15 of the total amount of the
conposi ti on BtSPRESEhitat¥ apdyehe rplipRiddbynttt 6h6es888EdPYs | ess than 1
mass% no adequate el ectroconductivity tends to be obtained, and the
surface resi 8¥FEPE¥°Pends to increase, and if it exceeds 50 nmass% uniform
di spersibility mnhh t he resha gbtends to deteriorate, the nol

('S

processability t&RfsCSPEPPe W?YdeFEFiSFEF@lean etﬁgrﬁﬁﬁﬁb&ﬂggvhlues
such as nechanlcah 5 th tegd ég deé r ra% 0 osite sheet of the
present inveRPABRE ag P§a§F b¥éergyeragsch PFﬁ &b ¥ ﬂ@ﬁtloned
substrate 25 Ia | ayer A) reinfarcing |ayer (layer and the
surface | ayePay ng% z%rggpéEFFF%éFlﬁurgﬁgeng Gwi HGSTE Hépﬂﬁﬁklons may be
et oned: 13 gbHlobaNSr,ChlLaver B! Buer A.62L 4 ae, € LaNsn Al B (D
of addition to the resin. For example, S.C.F. (Super
Conductive Furnace), E.C.F. (Electric Conductive Furnace),
10 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%
15 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
20 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
25 layer (layer A), the reinforcing layer (layer B) and the
surface layer (layer C). Specifically, the following

constructions may be mentioned.



(4) Layer C/layer B/layer Allayer C5 (5) Layer C/layer B/layer A/l ayer
B/layer C (6) Layer C/layer Allayer B/layer Allayer 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 io transverse
direction of the sheet will be reduced, and post-formability will also be

i nproved. Anong these constructions, carstructions (4) to (6) wherein the
surface on both sides of the conposite sheet has el ectroconductivity, are
preferred w {h) aleyew €dlayeeal Brilayemd a probl em of static electricity.
Construction (5) has a symretric construction in the thickness direction of
the sheet and2i hbeveg ﬁdﬁéyegréﬂéﬁW@é Brom t he vi ewpoi nt of the physical
properties and post-formability in addition to the above-nentioned 20

el i mination 63)alpivell &mlelest Brilavered/diagiery B The overal | thickness of the
conposite sheet of the present invention is preferably fromO0.1 to 3.0 nm
nore prefer &bl yLovem G/15ves B/Garer PdA@yer & 1y, one having an overal

t hi ckness of fromO0.15 to 0.6 nm may be post 25 formed into an enbossed
carrier tape(ahdlewes SdilexsiryB/dse@rad/d ayegeB/Aaygrackagi ng el ectronic
conponents. Further, one having an overall thickness of fromO0.5 to 14 2.0
nm may be posf)f drived Milavart Pdyaxed Bideyay tPeBlayemused as a sheet for

packagi ng to acconmodate_el ectronic conponents or nechani cal conponents.
The thi ckness of 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



the substrate layer (layer A) in the overall thickness is s preferably from
2 to 50% nore preferably from5 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

| ayer) is preferably from1l to 20% The conponents to be i o packaged are not
particularly limted. Sheets or filns cdfstituting the respective |ayers of
t he conposite sheet of the present invention may be formed by a

convent i onal2 n2tHBdRYicPe aROBXT FREPBR dRtOcal BRA¥r #RE. tIHE SHaEBRlYr fil ns
for the respective is |layers_are lamnated to form any one_of the above-
ment i oned | ay2FRPSt3 UBEER st PH)PROKRBINENEP BFPBEBREFNS18CEERBASI t e sheet
of the present invention. The netho for lamnatiqn is not particularly
limted, andPMRONEHER QT JPEFRFIECHOr CPHROPERpECt | |%1§/Je?‘§n§%1§/ %
sequential ly be | am nated e.g.,.a hot lamnation nethod, .a dry |am nation
met hod and/o?h%n5€§§?5§?%nf¥%ﬁ¥né}?gﬁr ﬁLtﬁBd?ﬁﬁhPXﬁrﬁzgcShﬁﬁﬁpﬁsénﬁ?oyed.
From an econoni cal iewpoint, it_is preferred_to enpl a nmultilayer

coext r usion m&%ﬁ%ﬁaﬁﬁ¥n %mn%lT? ﬁgﬁ?fﬁ?ﬁedPEeg?r?ng g%gmeoEQ ?3¥obtain a
| am nated copposite sheet _all., at once. , Using_.the conposite she obt ai ned
as describedEEB%Q%F'pﬁ ka ﬁﬁk%%ﬁ?a?ﬁeFEeoFugg?FﬁuiagﬁﬁpéiaVSF %g in
electronic c onent s fange obt ai ned by noldigg by E conﬁentignal met hod
such as vacuthT QY riag. srtCEPESSufe® Fofffig"BriprE8S RBFARRG. T8YER

cont ai ners a{g S%ggéﬁgngn each side, the thickness of each surface

layer) is preferably from 1 to 20%. The components to be
10 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
15 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
20 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
25 block to obtain a laminated composite sheet all at once.
Using the composite sheet obtained as described

above, packaging containers of various shapes for



i n mechanical strength and, in particular, have a small s difference in
physi cal properties between the machine direction and the transverse
direction, whereby they are wuseful particularly as carrier tapes for
packagi ng fine electronic conponents. 10 EXAMPLES Now, the present
invention will be described in further detail with reference to Exanpl es.
EXAMPLES 1 to 3 Materials for the surfacgslayer in the proportions 15 as
shown in Table 1, were unifornmed m xed by a high-speed m xer, then kneaded
by neans of al@ébrbomiverbegonents saheweexbtaderdand pellldniqzesd ky a strand
cut nethod. Then, together with the resin conposition for the reinforcing
| ayer and t heoneentiocaaposiethod tocht he 26 cswibs thoatd ngy eri rtpidfedrsdne m xed
by a mixer in the proportions as shown in Table 1, the pelletized resin
conposi tion formtihg sur baeesl apddingas $ochedonhbbdnarssheet eRaeiligna

thi ckness of 0.3 nm wherein the ratio of the respective layers is as shown
in Table 1, by meahsndftalb s&réfgtimaext, r ide palit/ibcd@)r,, dHhaB40 ammamexdtlr uder
(L/D=26), a feed block and a T-die. COVWARATI VE EXAMPLES 1 and 2 16 The
oper ati ors wasi€&ereadeoin physheadaperopentde sadeatvelenanghlee mbadxigept t hat
materials in the proportions as shown in Table 1 were used. The eval uation
results of theectsipactinde theanplesvenrdseCdipacations tevelbys tdrey 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



5 shown in Table 2. Evaluation was carried out by the foll ow ng nethods.

(1) Folding endurance: In accordance with JI S-P-8115 (2001), eval uation was
carried out under a load of 500 g at an angle of 135. 10 (2) Tensile
properties: In accordance with JI S K-7127 (1999), No. 4 evaluation was
carried out. A: Breaking elongation B: Yield strength C. Breaking strength
15 D: Tensile nodulus of elasticity (3) {rface resistivity: Using nega ohm
nmet er Model -800 (manufactured by ETS Co.), three points in the transverse

direction of theTrhbeeberareaoieady edrrdkd e liogahd Winke mmMHageyal ue was
taken as the surface resistivity. 20 (4) DuPont inpact strength: Using a

DuPont inpacintEgéeple maextaptutiddtbynatO¥OSEEKLnKtKe, padpoad ielns3G@ g, 500
g or 1 kg was dropped to obtain a 50% breaki ng height, and an energy val ue
was cal cul at eHownotmt frebllead atrthateti. meThe TéeaTahtubat rensudas earri ed out
in accordance with JIS K- 25 7211. (5) Mol dability: By an air-pressure
enbossed t apehef pepspagtimehErampiersf aatucCeaphy aEDGeCExamirl eantaaesed 17
carrier tape having a width of 24 nmwas fornmed, and five-stage eval uation
was carrizd shbwaniauThbaebasis that one having a good shaping property was
rated to be 5, and one having a poor shaping property was rated to be 1.
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°.
10 (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
15 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.
20 (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-
25 7211.

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

forming machine manufactured by EDG Co., an embossed



s (6) Slit end face evaluation: A sheet obtained by a shear cut nethod was
slit inawdth of 24 mm and the cut face was inspected by a

st ereom croscope, 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 10

havi ng substantial formation of flash was rated to be 1. 18 NIT d, If) d

NLF2 ODOOO O'n ~WI loHInHHep H UWG6H 10 OU) NI11 co 0 OO
OKHWW tO HHHWH UWt0O OONLf) ODOIf) ONO KHO0O HHTr+1 H
MH WN1t0 €00ibrLthptl RRvOnEf h @ibdeh Of ba hWklwhe Holbmbddf,+hrd t+l H K H

OOW H tbOOHco ONLf @OnOLO rHtoHHHMHMH 0) )4
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 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

10 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.
5 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
10 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
15 Corporation)
Ethylene/ethyl acrylate copolymer: NUC copolymer

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

INDUSTRIAL APPLICABILITY

20 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.

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

specification, claims and summary is incorporated herein



Each of Exanples is superior to Conparative Exanples in the strength and
slit-form ng property. Here, the resins used in the respective Exanples and
Conpar ati ve Exanpl es are as shown below. 5 ABS resin: Denka ABS SE-10
(tradenane of Denki Kagaku Kogyo K. K. ) Polystyrene resin: TOYOSTYROL HI - SQ
(tradenane of Toyo-Styrene Co., Ltd.) Carbon bl ack: Denka Bl ack G anul ar
(tradenane of 10 Denki Kagaku Kogyo K. K1

St yr ene/ but adi ene/ but yl ene/ styrene bl ock copol yner: TUFTEC P-2000
(tradenane dby Asahér&asei ifotpsrahtanretyResin having a styrene/ di ene bl ock
copol ymer hydrogenated: TUFTEC H 1043 (tradenane of Asahi Kasei 15
Corporation) Ethylene/ethyl acrylate copolyner: NUC copol yner DPDJ-6169
(tradenanme of N ppon Unicar Co., Ltd.) |INDUSTRI AL APPLI CABILITY 20 A
vacuum formed tray, an enbossed carrier tape, etc. obtainable by thermally
formng the conposite sheet of the present invention, are useful widely as
packaging containers for e.g. internmediate products in the fields of e.g.
el ectroni c equi pnents or autonobiles. 25 The entire disclosure of Japanese
Patent Application No. 2004-259136 filed on Septenber 7, 2004 including
specification, clains and summary is incorporated herein 21 by reference in
its entirety.



22 - CLAIMS: 1. A conposite sheet conprising at | east one |ayer each of a
substrate | ayer (layer A) nmade of a polystyrene resin and an ABS resin as
the main conponents, a 5 reinforcing layer (layer B) made of an ABS resin as
the main conponent, and a surface |layer (layer C) nmade of, as the main
conponent, a polystyrene resin which contains a conductive filler, wherein
the surface on at |east one side is thexbove surface layer (layer C. 10
2. The conposite sheet according to aim1l, wherein the surface on both
sides is the above surface layer (| ageRIME: 3. The conposite sheet
according to Claim1l or 2, which has a construction of the surface |ayer
(layer C)/the. 15ar ebmposdirgshayger compyesiBy tite 1sblst balee llagyar ddayer

A)/the surface | ayer (layer C), or the surface |layer (layer C/the
rei nforci ng bayers@bayeatB)lahersubayeat ) hager ofl ayeblisti/reneei nf or ci ng
| ayer (layer B)/the surface layer (layer C). 20 4. The conposite sheet
accordi ng torasaynoardoinChBEnsedint as3thahmaeéhncohpoavntaceal ayer (| ayer O
is made of a conposition containing from2 to 100 parts by nass of carbon
bl ack pers 10Pepafbdschbygnhsgenf (LAgepoBysihydenef nasABS 2Bsin Hae thenposite
sheet according to any one of Clains 1 to 4, wherein the substrate |ayer
(layer A) funébercoepohanhs &ndnalOsthrfac80lpgets (hpyrass)omade lb€&astasone
the main component, a polystyrene resin which contains a
conductive filler, wherein the surface on at least one
side is the above surface layer (layer C).
10 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
15 reinforcing layer (layer B)/the substrate layer (layer
A) /the surface layer (layer C), or the surface layer
(layer C)/the reinforcing layer (layer B)/the substrate
layer (layer A)/the reinforcing layer (layer B)/the
surface layer (layer C).
20 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.
25 5. The composite sheet according to any one of Claims 1

to 4, wherein the substrate layer (layer A) further

contains from 0.1 to 50 parts by mass of at least one



23 - thernoplastic resin selected froma styrene/butadi ene/ butyl enes/styrene
bl ock copol yner resin, a styrene/diene block copolyner resin, a resin
having a styrene/di ene bl ock copol ynmer hydrogenated, and a resin s having
styrene graft-copolynerized to a polyolefin, per 100 parts by mass of the
total anmount of the polystyrene resin and the ABS resin. 6. The conposite
sheet according to any one of Claims 1 4§ 5, wherein the reinforcing |ayer
(layer B) further io contains fromO0.1 to 50 parts by mass of at |east one

t her nopl asti gheembplagkeet edsfiho@ed et erembut adi ene/ butyl enes/ styrene
bl ock copolyner resin, a styrene/diene block copolyner resin, a resin

having a st ¥torehd/ene adliesle /ORI LR /Ry giearndibk Wb st rdHidavi ng
styrene graft-copolynerized to a polyolefin, per 100 parts by mass of the

total amount z0kti/RendBlikes Block cApRAGKRE R sGRN & MR USiHE ke Lonposite
sheet as defined in any one of Clains 1 to 6. 8. A package using the
conposi te shgetraseddiiened bldck2@opdy yaee ofddotjdimated,0 éhd a resin
5 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 composite sheet according to any one of Claims 1
to 5, wherein the reinforcing layer (layer B) further
10 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
15 having styrene graft-copolymerized to a polyolefin, per
100 parts by mass of the total amount of the ABS resin.
7. A packaging container using the composite sheet as
defined in any one of Claims 1 to 6.
8. A package using the composite sheet as defined in

20 any one of Claims 1 to 6.





