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P R DESCR! PTI ON ELECTRI CALLY-

¢00NDUCTIVE PRCPYLENE RESI N COVPCSI TI ON AND PART- HOUSI NG
"CONTAINER ~ 5 TECHNI CAL FI ELD ~ The present invention
relates to a Conductive pol ypr op Iene"resin conposition which
has~ superior- mechani cal properti heat resistance and -
electric 10 conduct|V|ty I s capabl e of belng re-used, and is used
-nai.nly for. packaglng and automatic feeding of electronic parts, and
~al'so relatés”to'a part-housing contg from such an
_jelectrlcally conducti ve polypropylengﬂggggﬁg?'oN conposition. 15
“BACKGROUND OF THE | NVENTI ON Wth respect to feeding parts, a
““part - f eedi ng- nethod of the tapi ng system has proven to have high

rebiability in "EL ctronic_parts and have
been 20 - widely usE rece Gr@@ﬁﬁ%@ﬁa? Qéﬂf(btfﬁtﬁ RESIN/i ng
parts. In t'hi-s pa cka d In part carriers
~connected into a t@apiew eﬁr%ng@yldﬁgr[g%Aﬁthﬂ INGaGiONE ALNERder i n
the packaged 'state and automatically fed one by one. However, in the
.part feeding :of the taping 25 system since part-carrier tapes, such as

.-paper tapes: ?'EfbHNICAL FIELD

The present invention relates to a conductive
p‘_plgpr.opyl_e,ne . resin  composition which has superior
:'m_r__e'chanical properties, heat resistance and electric
':e'bnd'uctivity, is capable of being re-used, and is used
o mamly for packagmg and automatic feeding of electronic
parts and also relates to a part-housing container made

from such an electrically conductive polypropylene resin

composmon

BACKGROUND OF THE INVENTION

' Wlth respect to feeding parts, a part-feeding method of
'the ‘taping system has proven to have high rellablhty in
mountlng (or packaging) electronic parts and have been
_W|dely used recently, providing a main method for supplying
pa'rts In this part- -feeding - method, parts, packaged in part
carrrers connected into a tape form, are charged into an
automatlc feeder in the packaged state and automatically '
fed one by one. However in the part- -feeding of the taping

.-system since part-carrier tapes, such as paper tapes and
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L : enbossed tapes, constituting the part-packagi ng containers

) __=aje di sposed after their use, it has been pointed out that t hey cause
““l7arge ampunts’ of industrial wastes vvith an i ncrease of the use of
parts. To salve this problem part- carrier tapes which are capable
of being re-used have been proposec? as disclosed in Japanese

Lai d- Open Pat ent Publ i cation 156562/ 1994 (Tokukai hei 6-156562).

'Wth respect “to resin materials for the part-carrier tapes, in the
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si“ze reducti, ré e se of thea Ilcatlon
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cannot be put. i nto practical. use.
_ Igprepose'?j as disclosed in Japanese Laid-Open Patent

.,I?,ubllcatlon 156562/1994 (Tokukaihei 6-156562).
'’ With respect to resin materials for the part-carrier
'tapes in the case of the application to general mechanism

10 .’__a_s;sembling pa'rts, a polypropylene resin has been used

;;__b'?ef_;.c.a'use of its advantages in mechanical -prope_.rties (rigidity,
hmge strength), heat resistance,' moldability, re-usability,
recyclmg property (re-moldability after size reduction) and
._.i."ce.s'ts

‘In the case of the application to housing containers for

'__?'electromc parts, electric conductivity is particularly
:r-e__q__u;_-red so as to prevent electrost"_atic breakdown in
".ei'__fieéti':ronic parts; however, when carbo;'n__ is added to the
cén-ven-tional polypropylene resin so as to impart electric
-conductmty, its mechanical strength is extremely reduced
'{W|th the result that it cannot be put into practical use.
'Th___erefore, conventionally, a conductlve-;polystyrene resin to

wﬁrich carbon is added has been applie_:d__'.. Here, the hinge

strength is defined by the number of.repeated bending

25 --ioperatlons which are carried out by a hinge tester until
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.therefore,- conventionally, a conductive polystyrene resin to whi ch

‘carbon is added has been applied. Here,.the hinge strength is defined
'By the nunber of repeated bending 25 operations - which are carried out by
a hinge tester ‘until o 3 3

separation ‘under the condition of right-to-left bending angl es of 45
degrees, a-load of 800 g and a bendi ng speed of 60 tines per m nute,
and the hinge strength required for sufficient recycling property is

v egarded as_naf., |. th 0 dd NB& - cHovenar ase
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becones. wat q'r viﬁg, 15 causing the packages to explode and to be
damage; o 00 &F-ore, it is necessary to carry out a so-called baking

e ) he s oeBhavdh 160 AR obBRe b aBBusla, n WARRLLIEH
-.'.-;é;__:_én-_\i;_conductor packages as packaging containers for
é__.:!:"éct___ronic parts, .the following. problems are encountered.
At present, since not less than 80% of the semiconductor
10 .;p;éckages are epoxy resin molded packages with high
-'h'-);._gr-pscopicity, the packages tend to absorb water in the
'--§piff:_e‘s”'_¢_fance of moisture. If these moistened packages, as
.th}_t__e‘_y are, are soldered in a reflow furnace, water contained
ms1de the mold packages abruptly becomes water vapor,
16 --;t:a"_;'.-l;Si"ng the packages to explode and to be damaged.
Tﬁ"‘__e_r.e'fore, it is necessary to carry out a so-called baking
~pr:;ce'ss for heating and drying the packages at
ap:'::-_p'r-o.ximately 125 °C prior to assembling and mounting the
jpa.:__ckéges. However, the above-mentioned conductive
20 'p-oi-y-styrene resin is inferior in heat resistance, and can not
reé-ist baking at 120 °C or higher. Consequently, it is
ne#essary to prepare counter-measures such as baking the
elzé.,étrbnic parts in a separate manner immediately before
moﬁnting (or packaging) them, or baking the electronic

25 parts '_ée;parately and then housing and sealing them into the



ackages.” " -However, the above-mentioned conductive 20 pol ystyrene
p:

resinis |nfer|or I n heat resistance, and can not resi st baking at
120 [err]C or higher. Consequently, it is necessary to prepare
count er- neasures such as baking the el ectronic parts in a separate
manner inmmedi ately before mount i ng for packagi ng) them or baking the
el ectronic 25 parts separately and then housing and sealing theminto

t he 4 cont ai ner by appl yi ng
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conti nual efioﬁmé' Hef Y appixing sop TaREE %sé?zb%t S;Fené‘vfesfﬁ”m ch
L h | t hi gh h ,
soducos. b - codft TeRant Eahsbctigte . %tvef B8 hATHnuL’ SHRTR o
di d t h t t hat by -
addi g car bAPYSIaPyAI FENSYEEYS RAFPTRAYIENS FeSin®Which js. SRPETID) so
S wnenndy” BreLRinicnY.SThgeH S s nian st rlohersder piflcas
parts, hey rowde %{1 |nsuff{C|en{ Bart-re a| ning force throu ha
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are susc )ytible to deformatlon due to external forces applied

upon transpdft AisEeSeduer ikugrt.notHPWEVEIre thOge MAdRrials that are

- rﬁa.dre by adding carbon to a polypropylene resin having a

Iow crystallinity so as to impart conductivity unfortunately

have insufficient rtgldlty, and when they are used for the

10 carrier tapes for the electronic parts, they provide an
insufficient part-retaining forcé through a shutter portion

for pressing the electronic parts, and the containers are
susceptible to deformation due to external forces é'pplied
u-pon- transportation; thus, it is not possible to put them into

15 practical use due to low reliability in mounting. On the
ot"_he'r hand, those materials made by adding carbon to a
p.dlypropylene having a high crystallinity have sufficient

- rigidity. Ho'wev'er,' they.have insufficient hinge strength,
an&' are subject to' fatigue in the shutter portion due to

20 repeated opening and closing processes, thereby providing
a -.-low re-usable property and failing to allow for practical

use. As described above, those conta:'i_ners made from the
conventional conductive propylene resin unfortunately
provide insufficient rigidity or hinge strength although they

25 ha_.ye the heat resistance,' thereby failing to provide
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15 practical use due to lowreliability in nounting. On the ot her
hand those materials made by adding carbon to a pol ypropyl ene havi ng
a hlgh crystallinity have sufficient rigidity. However, they have

i nsufficient hinge strength, and agﬁ subject to fatigue in the
shutter portion-due to 20 repeat ed opeénhi ng and cl osi ng processes,

t hereby providing a low re-usable property and failing to allow for
practi cal . use. As described above, those containers nmade fromthe
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aresin material as in the contai Eers can not b bakEd t oget, ?r with'
the paPts. Parts.onHowayear.ndnesds ofy$8RsiGRNXENt Q0A cERe lesdals,
toget her with the parts. 10 DI SCLOSURE OF THE | NVENTI ON

which are made from a paper material or a resin material as
. in the containers, can not be baked together with the parts.
O.nsly reels made of expensive aluminum can be baked
together with the parts.
10
DISCLOSURE OF THE INVENTION

. In order to solve the above-mentioned problems, the
objective of the present invention is to provide' a conductive
resin composition, and in particular, a conductive

16 polypropylene resin composition and a part-housing
container, which is used for packaging parts and for
automatic feeding thereof, is difficult to be electrically
charged, is resistént to baking, does not produce wastes
because it can be re-used, and reduces a material cost and

20 a processing cost.

The inventors of the present invention have
researched mechanical characteristics of various resin
compositions, with the result that they have found that the
factors noted below must be set at not less than certain

25 values respectively in order to achieve the respective
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Ln order to rsol.ve the above-nenti oned probl ens, the obj ective of the
present invention is to provide a conductive resin conposition, and
in particular, a conductive 15 pol ypropyl ene resin conposition and
a part-housing contai ner, which is_ used for packaging parts and for
automatic feeding thereof, is difficult t® be electrically char ged,

I s resistant to baking, does not produce wastes because it can be
re-used, and reduces a material cost and 20 a processi ng cost.

Th t ti hed R
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result that th h ve fou d t hat ctors ?ote bel ow.must be set
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| mproving recyclin ropert and thermal deformation tenperature in
order tD Prolbﬁfgﬁn 3'ﬂr€rgb86 aidetaimaiinr tempRrrakiie e HisteEsto | n

particular, in order to use the resin conposition as
- obtain improved heat resistance to the heating process. In

. particular, in order to use the resin composition as
electronic pa.rt-h'ous'ing. containers, sufficient electric
cohductivity and moldability are also required.

10 - In the present invention, in order to achieve. the
a'bove-mentiened objective, the rigidity, hinge strength,
heat resistance and moldability of the conductive propylene
resin compositions have been researched. As a result, it
‘has been found that the following physical properties are

15 . selected as mea'sures for these features, and that when
those physical properties are in the following ranges, the
cenductive resin compositions achieve the objective of the
present invention.

Accordingly, the present invention provides an

20 electrically conductive resin composition in which:

(1) a _bending. elastic modulus serving as a measure
for rigidity (at 23 °C) is

(a) not less than 21000 kgf/cm? in the case of a
composition used for a Iarge pari or a reel, or

25 | (b) not less than 15000 kgf/cm? in the case of a



el.ectronic wpart-housing containers, sufficient electric

conductivity and noldability are also required. 10 In the present
invention, in order to achieve the above-nmenti oned objective, the
rigidity, hinge strength, heat resi?tance and noldability of the
conductive propyl ene resin conpositions have been researched. As a
result, it has been found that the foll ow ng physical properties are
15 sel ected as neasures for these features, and that when t hose

physi cal pr ogert les.are in tCE? foll ow r]ﬂ rantges, t he conductive resin
conposi t i onsCQEHR BFLIIPR USH LALLM R BMAPATL " o esent inventi on.
Accordingly, the r esent .inv?ntion. provides an 20 electr'calu{
@onductive resin (c%ﬁp%sﬁetr?%ﬂei fRgation serving gs)a mRAastrg PLie
nodul us serving as nmeasur e oy Or rigidity (at 23 [err]C) is

(a) not |esshif@f 9 r(ﬁibgabf(ﬁén?érrq) i1 'E‘Hg '8§§e”g§“a% »  conposition used

for a large part or. a reel, or 5 . (b) not less th 000 .
kgf/cn{er?] !Dn t He3kaethermal dzeformatlorg zemperature leP) serving 7

conposi tion used for a small Rart; . . (2) a tensile elongation
servingPas AfeddNeasyrefigd heat regislanceridngth (at 23[err]C) is not
|l ess than 8 % (3) a thernal deformation tenperature (HDT)
serving : (a) not iess than 130 °C under a stress condition of
- 4.6 kgf/cm? in the case of the composition used for the
|argé part or the reel, or |
(b) not less than 130 °C under a stress condition of

10 2.0 kg.flcr-n2 or not less than 115 °C under a stress condition
of 4.6 kgf/fcm? in the case of the composition used for the
sm'all part; and |

(4) a melt flow rate serving as a measure for
moldability is the range of 5 to 150 g/10 min.

15 With respect to the above physical properties of the
conductive resin composition, | |

the bending elastic modulus is a property obtained by
measuring a stress which causes a predetermined amount
of deformation in accordance with ASTM, D790M;

20 the tensile elongation is a property which is defined by
an elongation (at 23 °C) at the breakage point in a tensile
test in accordance with ASTM, D638;

the thermal deformation temperature (HDT) is a

property obtained by measuring a temperature which causes

25 a predetermined amount of deformation under a constant
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5 as a neasure for heat resistance is (a) not less than 130
[err]C under a stress condition of 4.6 kgf/cnferr] in the case of

- the conposition used for the | arge part or the reel, or

(b) not less than 130 [err] C under a strgss condition of 10 2.0
kgf/cnferr] or not l'ess than 115 [err]C Under a stress condition of
4.6 kgf/cnferr] in the case of the conposition used for the smal |
part; and (4) a nelt flow rate serving as a neasure for

qrol dabi |1 tyAb%I céﬁ %ggggpgnéet 't 59,3/ 1R6'7‘5'8 Wth respect to

t he above p 'es o cohductive resin conposition,

Lne o et N Yoy I, CRERY, '€ BBty gy, CFR A
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Che-t hor mhl ARARER dbmdoad, o (2ol %@C%td% *E dpeAsF it ankey by
ggﬁgrr ?Oﬁﬁbﬁggﬁﬁg¥gﬁﬁgfg%$g.causes 25 a predeterm ned anmount of o
Here, the above-mentioned large part is specifically
. exemplified by an electric part, such as a large-size switch
and a large-size relay, and a so-called mechanical part.
Moreover, the above-mentioned smali bart is spécifically
10 exemplified by mainly chip-type surface-mounted electronic
pért that is mounted by a so-called general-use electronic-
part packaging machine sut.;h as QFP (quéd flat package)
and (small outline package).
The present invention picks up the properties that the
16 electrically conductive resin composition should have so as
to solve the aforementioned problems, and selects the
appropriate ranges of the respective prope_rties. Therefore,
the electrically conductive resin composition of the present
invention is not intended to be limited by the kind of the
20 electrically conducti\ée resin compositions as long as it has
the above-mentioned specific properties; however, it is
partichlarly preferable to use a conductive propylene resin
composition having the above-mentioned properties (that is,
a composition comprising a propylene polymer as a base

25 material obtained by polymerizing a propylene monomer or



| oad in accordance with JI'S, K6758; and -the nmelt flow rate (MFR)

I's a property that is defined by a weight of sanple that is extruded
for 10 m nutes under a condition of a load of 2.16 kg at 230 [err]C
in accordance 5 wth ASTM D1238. Here, the above-nentioned

| arge part is specifically exenpl i f9ed by an electric part, such as a
| ar ge-si ze switch and a large-size relay, and a so-call ed nechani cal
part. Mor eover, the above-nentioned small part is specifically 10

exenplified by mainly chip-type surface-nmount el ectronic art _that
e mounted o Peepylefd maBPaEl s Eetacenoine! “MoRSer sudy
machi ne such gs P (quad flat package) . and (s | outline package).
Fhe present ¢ v\él%:ri‘ﬁﬁqﬁﬁéﬁg %W%Eél‘??gs“ﬂﬁ%‘g“t’ﬂ%- 15 electrically
conductive resin conpgsition should have so as to solye the .

af orenmenti oned pridbl etR® aRies&Nd:: dnvpNtion, 1Bhe oarne ralgetrigalive
respective properties. "Ther(g re, . t he EI ectrically conductive resin
conposi ti on @PhdmctiveseHsed hergin, means ithatoupon arelicatiea pfrthed by
the kind of the 20 electrically conductive resin conpositions as |ong as
it has 8  resid abSAMPARitRRd sifeci MalipHSper M@deshonethte, ielaetric
particularly preferable to use a conductive propylene resin .
conposi ti on GRDAMFHMEYab&fe- hRAt | RSN prepBRYeiPNhaisi such that it
conposition conprising a propylene polyner as a base 25 mat eri al

obt ai ned by poevebtszi elestpespgtiene biaakdown due to accumulated

electric charges, and more specifically, the property varies
depending on applications of the resin composition;

10 generally, this property is obtained by aliowing the resin
composition to contain an electric conductive filler. In the
present inven_t:ion, a measure for the conductivity is a
resistance (or a volume resistivity), and normally, when the
resistance is not more than 10® ohm - cm, and more

16 preferably at not more than 10° ohm - cm, the resin
composition is sufficiently applicable to, for example, the
electronic-part containers, etc. Therefore, in the preferred
embodiment, the resin composition of the present invention
has the above-mentioned resistance.

20 The above-mentioned various specific properties are
propertie§ that the entire composition including the filler
exhibits, and with respect to a preferable composition of
the present invention, there is exemplified an electrically
conductive propylene copolymer composition which contains

25 at least 70 % by weight of a conductive propylene resin



9 a propyl ene nononer and anot her nononer (such as et hyl ene)
whi ch is copol ynerized therew th). In the present invention,
the term "electrically conductive" used herein means that upon
application of the 5 resin conposition in various nodes, the
electric conductivity of the resin ":erpositi on is such that it
prevents electrostatic breakdown due to accunul ated electric
charges, and nore specifically, the property varies depending on
applications__of the,. resd'fn conposition; 10 gener |1y, this property is
obt ai ned by SPMRPFIIAR (foL; gxample . R REEPYIRNE,PAINMER GAMPREitipH
conductive fi I'Igr. I.n tSue Eresent i nvention, a neasure for the
conduct i vi t ymadg of (a), gt leastongr PIoRYlaRer pSl¥MerSeleetrdnbiom |y,
when the - resistance is, not nore than 10[err] ohm J[err] cm and nore
15 preferabl§ &roapR cONsisting1@fera] PSRRAY B S | hemopadymernand a
conposition is sufficiently applicable to, for exanple, the
el ect roni c- pRFPPYIRNARthyleste. sppalysmer, i nande k¥ erakd least one
enbodi ment, the resin conpaosition of the present invention has t he
above- nént i oREAPYdENQ-itylensm random gepatymene@ndnati leastods %pbyific
properties are properties that the entire conposition including the
filler weigihdi of theelgictricadyeeonduetiyvecfdian! e conposition of
the present invention, there is exenplified an electrically

: More specifically, the conductive polypropylene resin

composition having the above specific properties comprises
the following:

10 | (A) a propylene polymer with a large bending elastic
modulus, which has a specific crystallinity and a specific
ethylene content (including a case in which an ethylene
content is zero);

(B) a propylene copolymer of a random type with a

15 large tensile elongation, which has a specific ethylene
content; and |

(C) an electrically conductive filler for adding electric
conductivity and for increasing rigidity i-nherently-contained
therein,

20 wherein (A + B) is at least 70 % by weight and C is at
least 5 % by weight based on the entire composition.

~Therefore, in one aspect of the present invention, the
electrically conductive polypropylene r-fgsin composition is
characterized in that it contains: |

25 '(1) a % by weight (a > 0) of the propylene polymer A



conductive propyl ene copol yner conposition which contalns 25 ~ at least 70
% by wei ght of a conductive propyl ene resin

10 conposition (for exanple, a propyl ene polynmer conposition
made of (a) at |east one propyl ene polyn§5 selected from t he group
consi sting of a propyl ene honopol yner an propyl ene- et hyl ene

copolyner, and (b) at |east one 5 propyl ene- et hyl ene random copol yner)
and at least 5 @6by wei ght of the electrically conductive filler.

ﬁ%ienépte oo :aeﬁwﬁ s'b%ge?.cﬁ%ﬁm' lm@ %pﬁﬁ?y'?ii"f thdh "5, % by d&f&é“'ﬁo h
ol lg g[)gc‘?#.e?%égi}éﬁii tHat) %&ﬁégéaﬁeﬁﬁﬂi [8s8' fRancan, %oy sroight oF ©
(B a"pr opy FBRCPEGRNIRAS BTWTED AR g Whict SPRERINS 13k More than

(O an ol s by Wenabli ot Sthiedletor adding ol ectric
Cpndusg vty and LOr N By weight (b ' B)°0"tht Sropylene random
copolymer B containing 1 to 7 % by weight of ethylene
- which has the tensile eIongaﬁon (23 °C) of not less than
100 %; and
(3) ¢ % by weight (c > 0) of the electrically conductive
10 filler C, o
wherein the following relationships are satisfied:
a+b+ ¢=100,
0.5<al/bx<20, and
10 < ¢ < 30.

15 In the present invention, the crystallinity of the
propylene polymer A and a rafio of the potion thereof
havihg the specific range of crystallinity are calculated by
iso-tactic pehtad fraction that is obt.éined through the
nuclear magnetic resonance abéorption r‘-ﬁethod (NMR); the

20 tensile elongation of the propylene copolymer B is given as
an elongation (at 23 °C) at the breakage point in a tensile
test in accordance with the above mentioned ASTM, 0638;
and the melt flow rate is given by a w'eig-.ht of a sample that

is extruded for 10 minutes under a condition of a load of

25 2.16 kg at 230 °C in accordance with ASTM, D1238.



20 wherein (A + B) is at least 70 % by weight and Cis at

'east 5 % by wei ght based on the entire conposition. Ther ef or e,

i'n one aspect of the present invention, the el ectrically conductive

pol ypropyl ene resin conposition is haracterized in that it contains:
25 (1) a % by weight (a > 0) of tf propyl ene pol yner A

which has a portion having not |ess than 95 % by weight of

crystallinity that occuples not | ess than 60 % by melght of t he

I I d. whi t .20, % | ght
Bt et hyl eng: g Her8! ' 238€m°” HhoToR NI Sh BramsaltiBiL ey Heon

I B t %b t of_ ethyl h
tensi e el oﬁééé.s%h”' 83 gy ythyet h%ﬁw«?@gs"tsaiaﬁy §5° 086 o difprential
wherei n t e the aﬂI&?%bLZbﬁ-%veéhr fi%lq' gqgggggfm? so?ubIIuI' ﬁFatCe
c=100, [err err

[err] 30. 4 dens'WI’naf‘ ‘ﬁrg%b%th"h edﬁl%reﬁwrgrdyéhéltl Pﬁﬂ@sﬁ%tf °c"h%,

5 measured value virtually satisfies the requirement of the
above-mentioned propylene polymer A.

In a particularly preferable embodiment of the present
invention, the above-mentioned conductive polypropylene
resin composition further contains an elastomeric (or

10 elastic or elastmic) resin. in this embodiment, the
electrically conductive polypropylene resin composition of
the present invention is characterized irI that it contains:

(1) a % by weight (a > 0) of the propylene polymer A
which has a portion having not less than '95 % by weight of

16 crystallinity that occu’pies not less than 60 % by weight of
| the propylene polymer A and which contains not more than
20 % by weight of ethylene;

(2) b % by weight (b > 0) of the propylene random

copolymer B containing 1 to 7 % by weight of ethylene

20 which has the tensile elongation (23 °C) of not less than

100 96;. _

| (3) ¢ % by weight (c > 0) of the conductive filler C;
and

(4) d % by weight (d > 0) of an elastomeric resin D

25  which has a tensile elongation of not less than 100 % at 23



propyl ene polyner A and a ratio of the potion thereof havi ng t he
specific range of crystallinity are calculated by | so-tactic pentad
fraction that is obtained through t he nucl ear magnetic resonance
absorption nethod (NVR); the t ensi el ongati on of the propyl ene
copolynmer B is given as an el ongat?‘gn (at 23 [err]C) at the breakage
point in a tensile test in accordance with the above nenti oned ASTM
D638; and the nelt flowrate is gi ven by a wei ght of a sanple t hat

St et SN SARUEL GBI b 28 EaRs e o ol
12 \ di t th NVR, tall t b
freasur ed byt(ﬁﬂél'{'ﬁ’ét I‘?d?ﬂﬂ égﬁgéﬁséee la?f'feéant&ys Al nr[ hgrxly ©

analysis), X-ra i ffraction, vent solu |I|t rat ensity, and
T thi s base. | 1t Wheraly ik follewito Bl tiansnis dresatished e

virtually satisfies the reqU|r t of the above nment i oned propylene
pol ymer A a + b fpcyt pﬂrt larly preferabl e enbodi ment of the
present i nvention, the above-nentioned conductive pol ypropyl ene
resin Sonpositiof- 5uﬁtﬁe4(@bﬁt90n§ 28.Q 8neric (or 10 “elastic or
elastmc) resin. In this enbodi nent, the electrically conductive
pol ypropyl ene re& & €o&p38ition of the present invention is
characterized in that it contains: . _ . .

: : In the above-mentioned composition,. ‘“"rubbery

elasticity” is a property that is well-known to one of

ordinary skill in the art, and does not need to be
10 specifically explained; for example, "rubbery elasticity"

written by Ryogo Kubo (published by Shoukabou Publishing

Co., Ltd.) explains the property. Moreover, the glass

transition point is a property that is measured by the DSC

(Differential Scanning Calorimeter) in accordance with JIS,
15 K7121.

The present invention makes it possible to provide the
electrrcally conductive resin composrtlon in particular, the
electrically conductive propylene res-r.n, which has the
superior rigidity, hinge stirength, heat resistance, electric

20 conductivity and moldability. Therefore, the electric
conductive resin composition of the present invention is
applicable to the part-housing containe;_r;s for housing and
automatically feeding the electronic part‘-_.s“, as well as to the
general mechanical parts. |

25 Therefore, the electrically conductive propylene resin



(1) a % by weight (a > 0) of the propyl ene polyner A whi ch has a
portion having not |less than 95 % by wei ght of 15 crystallinity that
occupi es not |less than 60 % by wei ght of t he propyl ene polymer A and
whi ch contains not nore than 20 % by wei ght of ethyl ene;
(2) b %by weight (b [err] 0) of the proﬂy“ ene random copol yner B
~containing 1 to 7 % by weight of ethylene 20 whi-ch has the tensile
el ongation (23 [err]C) of not |less than 100 % (3) ¢ %hy
wei ght (¢ > 0) of th Condﬁﬁhl ve fi Ile{ C . and é? d % by
wei ght (d > ePmpogitianRbipe Presgnt pnvention,ighused £ AQyide an
el ongation of not less than 100 % at

*3 _ [e?’f?@r%&'rﬁ bPest r GasEIsS eWi'éPhcﬂ?saté Q%cférsﬂd: ﬁﬁ&tﬁh@ 490§ ass

transition point_at not nore than -20 err{C rein the
fol | owi ng r el @ELHWENG pangt &%%mngu%a lectronic p%”-k tg\e.reum, =shatters
0.5 [err] a/ (b +d) [err] 29. err]fc[err] 30.
In the abeeétr@n(asbnw@lchcdﬁp@éapue&w at: anbsé}g/nmg ofethet recessed a
property that is well-known to one of

g sectlon and which is closably opened so as to prevent

jump-out of the electronic part, a pair of fit-in connecting

- sections formed on a front edge and a rear edge

respectively of the recessed section and feeding holes

(sprocket holes) formed on both sides of the recessed

10 section; thus a plurality of the carriers are connected

through fhe connecting sections so as to form an elongated

tape-shaped part carrier tape. Such a carrier or a part
carrier tape has the following advantages:

The carrier or the part carrier tape has the superior

15 mechanical properties, is difficult to be electrically charged

and is resistant to the baking process; therefore, it is

applicable to packaging and automatic feeding of the

electronic parts with high reliability, is ezapable of being re-

used, prevents the electrostatic brea‘kal;.e of the electronic

20 parts, and is also can be baked together.with the electronic

parts.

The .conductive propylene resin -combosition of the

present invention is used to provnde a reel used for the part

carrier tape, which is made of a main shaft around which

25 the part carrier tape is wound and a pair of flanges formed



ordinary skill in the art, and does not need to be 10 specifically
expl ai ned; for exanple, "rubbery elasticity" witten by Ryogo Kubo
(publ i shed by Shoukabou Publ i shi ng Co., Ltd.) explains the property.
Mor eover, the gl ass transition point is a property that is neasured
by the DSC (Differential Scanning tﬁlorineter) I n accordance with
JIS, 15 'K7121. The present invention nmakes it possible to
provi de the el ectrically conductive resin conposition, in particular,

t he el ectrically conductjve propyl ene resi whi ch has .t he
Superior ri GbipOTANDEGES: Pata ol HBR MainsShalt, SO &k A Nowse the
conductivity and nnldabikLty. Therefore, the | ectric conducti ve
Fesin conpod¥PHHH daPEcaptsiiah it feRliAsi the followipg asyantagese
part-housi ng contai ners for housing and automatically feeding the
el ectronic parts HRewspeladhag the superiphdngchagieal caroparties, os
Therefore, the electrically conductjve propylene resjn .
14 cahipbisitlt oto ober il anteieatlyi phanged andisiad resigtenitddoathe
el ectronic part carrier. which has a recessed section for recei vi ng
and kedpi ng bakingRroeesspthetefara,nit issappligable to packagiry anikh is
pl aced at an opening of the recessed 5 section and which is closably
opened so agautompadient feeding of the electronic parts with high
- reliability, is capablie of re-used, prevents the electrostatic
breakage of the electronic parts, and more particularly can
be baked together with the electronic parts and the carrier
10 tape for the electronic parts without the need. for

disassembling the package.

'BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic plan view showing a portion of

15 one embodiment of a part carrier tape that is formed by
using an electrically conductive resin composition of the
present-invention; |

Fig. 2 is a schematic front Qiew of t:.h'e part carrier tape
- of Fig. 1;

20 ~ Fig. 3 is a schematic plan view sh‘-_owing a portion of
the part carrier tape that is formed by using the- conductive
resin composition of the present invention wherein a shutter
sections are in their opened state; and

Fig. 4 is a schematic :perspective'_._view showing one

25 embodiment of a reel for a carrier tape which is formed by



unp-out of the electronic part, a pair of fit-in connecting sections

formed on a front edge and a rear edge respectively of the
recessed section and feeding hol es (sprocket hol es) fornmed on both
sides of the recessed 10 section; thui a plurality of the carriers are
connect ed t hrough the connecting s gtions so as to forman el ongated
t ape- shaped part carrier tape. Such a carrier or a part carrier tape
has the foll ow ng advant ages: The carrier or the part carrier

t has th ' i . t] s difficult b

cloct i cal 1 VORGF gefle  E8naBive", E8iR-APSH FFLiBh. BE SRR cprBs¥nt

t her ef , Lt is.,. | I i .aut tic feedi f th
el cctron o SavERtppn e n B ot hEBERYLATTE 81 berng 1o ™ “used.
prevents the el egtrostatic breakage ,of the el ectronic 20 . ariarts and, is
al so can be bakegnt gé@t ﬁétamqq]stﬁ"gfargaq%nmgmera 1 dndic 'es é.part. The
ised To profalEiart odl “JBSHCRIBS: e pahutter: sestiall “tEodndiRaes o drade
o T T, SR hrBERHEIs S on; 7 indiB24BY b FEERG WSS MRHRR AN S

on both of the ends of the main, shaft. so as tq house the L
part carrier tape; 6 indicates a spring section; 7 indicates a

. recessed section; 8 and 9 indicate connecting sections; 10
indicates an electronic part; 11 indicates a reel; 12
indicates a flange; and 13 indicates a baking device.

10 .
PREFERRED EMBODIMENT OF THE INVENTION

Next, the conductive propylene resin. composition of
the present invention will be explained in detail.

As described earlier, the propylene resin composition

15 of the present invention contains, as its main ingredients,
the propylene polymer A, the propylene random co.polymer
B and the conductive filler C, and optionally the elastomeric
resin D on demand; and may contain other ingredient(_s)_
supplementally, if neéessary, aé long as it is not
20 inconsistent with the objective of the present invention.

The propylene polymer A is preferably has a portion
having not less than 95 % by weight and more preferably
not less than 97 % by weight of the crystallinity which
portion occupies not less than 60 % by weight and more

25 preferably not less than 70 % by weight of the- whole



wound tape; and such a reel has the foll ow ng advant ages: The
reel has the superior mechanical properties, is difficult to be
electrically charged and is resistant to the 5 baki ng process;
therefore, it is applicable to packaging1§nd automatic feeding of
the electronic parts wth high eliability, is capable of
re-used, prevents the electrostatic breakage of the electronic
parts, and nore particularly can be baked together with the

o SO RSt ae bR TP dflairt o] Hrelthall 20, %8y WGy aHe

Show ng & pdTOTEn PEBTEIBBIY notmAss Hhiar 6 b b WafahL Tol SXample
reoent Y nvéiiteod® W BY Welgh oot StE R and |15 fyBranamelochtap:
e L5 ot (8 o vasi AP dGasbil SRR
Shot s or8 ! fange: p§nabawt B0BRte SOTRADLELE Mot preferably Aboul |

a schematic perspective view showi ng one 25 enbodi mrent of a reel for a
carrier tapeé)QﬁchOi 2080&d vhs long as the aforementioned property :

- values of the electrically conductive resin composition of
the present invention are satisfied, the propylene polymer A
méy be a homopolymer of polypropylene. Therefore, the
10 polypropylene polymer A may be a polymer obtained by
polymerizing propylene monomer or propyléne monomer and
ethylene monomer, which polymer has the aforementioned
specific properties.
Such propylene polymer A may be manufactured by
15 using, for example, a method disclosed in the following
patent docurﬁents:
Japanese Laid-Open Patent Publication No. 61-209207,
Japanese Laid-Open Patent Publication No. 62-104810,
Japanese Laid-Open .Pate-nt Publication No. 62-104811,
20 Japanese Laid-Open Patent Publication No. 62-104812,
Japanese Laid-Open Patent Publication No. 62-104813,
Japanese Laid-Open Patent Publication No. 1-311106,
Japanese Laid-Open. Patent Publication No. 1-318011 and
Japanese_ Laid-Open Patent Publication No. 2-166104.

25 For example, the following catalyst is preferably used



16 usi ng the conductive resin conposition of the preseht

i nvention and which can be baked as it is. In the draw ngs,
reference nuneral 1 indicates a part carrier; 2 indicates a shutter
section; 3 indicates a 5 pr ot rudi ng i ction; 4 indicates a feeding
hole; 5 indicates a part carrier t § 6 |ndicates a spring section;
7 indicates a recessed section; 8 and 9 indicate connecting sections;
10 i ndicates an electronic part; 11 indicates a reel; 12

kndi cat fl ; d 13 jndicates a baki d RFERRED
ER/BL‘]%?NE?ITa(ﬁQ 12 eltﬂelré(rﬂvdden a“Righ %r@{aqﬁmggﬁﬁmcpﬁeprﬁg ndSresin
conposi tion of the pre Il nvention I plained in detail.

As describe®P’@RYlene Pr\'t&)pﬁiﬁy ene s npeym“%ecﬁi 5 USIRG AB & esent

I nvention co Ilns, as its. nmain ingr nt th y epolyrrerA
the propyl e e?h'ﬂdcﬁﬁ dBGI"%ETg caia ?Bsi ?'ﬁﬁe iSon ? fi G-?
optionally he eI ast.o D on .depand; and, ay cont ai n ot her

i ngr edi ent (d)alide °fS%I gFr'eﬁPaPP;“ ﬁé‘cé’s‘?gw upder 6H§ pEgsqncesof ot

20 i nconsi stent with the objective of t he-present invention,
The probyl e p(ﬂrﬂ%’ﬂ'% iaéummw%bpymamw%oﬁn @n an organiGg sibcarss
than 95 % by wei ght and nore preferably not |ess than 97 % by wei ght

of the crystE®@MRRYNdwhi ch portion occupies not |less than 60 % by

wei ght and nore _
J : With respect to such a propylene polymer A, for

example, commercially available BCOSB8AHSW (MFR = 80),
BC06C (MFR = 60), M‘AIHB'(MFR = 20), MAO4(MFR = 40),

10 etc., manufactured by Nippon Polychem Co., Ltd. are used.
The propylene random copolymer B has a tensile
elongation of not less than 100 % and contains 1 to 7 % by
weight, more preferably 2.5 to 7 % by weight and for
example, 2.5 to § % by weight of ethylene; and its average

156 molecular weight on the number basis is, for example, in
the range of about 8000 to 100000, and more preferably
about 10000 to 60000. This copolymer B is obtained by the
production methods of propylene copolymer that are well-
known to one of ordinary skill in the art. For example,

20 propylen.e- and ethylene are randomly polymerized by a
commonly-used catalyst of Ziegler type; this method is
preferable since the crystallinity of a resuiting polymer is
sUppr‘essed to a certain degree, making it possible to
increase its tensile elongation. It is noted that in the case

25 wh_en the elastomeric resin D is contained in the resin



25 preferably not |ess than 70 % by wei ght of the whole

17 polynmer, and it contains not nore than 20 % by wei ght and

more preferably not nore than 16 % by wei ght (for exanple 5to 15 %
by wei ght) of ethylene; and its average | ecul ar wei ght on the
nunber basis is preferably for exanple i he 5 range of about 8000 to
100000 and nore preferably about 8000 to 20000. As long as the

af orenenti oned property val ues of the electrically conductive resin

ol ymar A Comnasitibh A BohNIERE' HhGHBal Rk Mimariin! oty &8 1,

polypropylenegﬂg¢ ger A may be a pol yner obtained by pol yneri zi ng
ﬁropylene r propyl ene nonomer and et hyl ene nononer, mhich

pol ymer has the menti oned peci fic pro rties
r oyl ene. pol yrerWatfiny 168 ARG o9 ur S0y 2 PO ngopwéﬁn@xanmdoan
nmet hod di scl osed,in the_foll ow atent docu

Japanese LaiGRPRENMEE B B .%gﬁm'% CBT@@JE?nFV ava'ﬁ%Béﬁeé\éGZT
Publ | Co onamﬁE‘PeP“b{)ﬁ%Z%n%” s {BERe S 45). MEaTBIRR L0 e no.
02109812 nanufabiured by Nipbon Polychem oo Ld. 'are Used o

It is noted that the average molecular weight on the -
number basis of the polymer (or copolymer) used in the
present specification is measured by the GPC (Gel

10 Permeation Chromatography) method in accordance with
ASTM D3536-91.

The propylene polymer A and the propylene random
copolymer B may be blended by the reactor blend in the
same process such as multi-step polymerization, or may be

16 blended by the post reactor blend upo'n granulation after
each has been polymerized. Alternatively, they may be
blended by the pellet blend of the respective polymers.

The kind of the conductive filler C is not particularly
limited as Ibng as it can impart the electric conductivity

20 required for a given applica.tion' of the resin composition;
and its amount also is not particularly limited as long as it
satisfies the specific formulas and allows the conductive
resin composition to stay in the range for exhibiting the
aforementioned specific properties. |

25 Materials, such as mono-filament carbon whose length



Japanese Laid-Open Patent Publication No. 1-311106, - Japanese

Lai d- Open Patent Publication Ne. 1-318011 and Japanese Lai d- Open
Patent Publication No. 2-166104. 25 For exanple, the foll ow ng
catal yst is preferably used so as to provide a high
crystallinity with ease. That is, h?gpylene and et hyl ene are

pol yneri zed by using an [err] - ol efin polynerizing catalyst that is
made by allowi ng a halide of My, Ti to contact an olefin under the

presence of . an organi ¢ al um nu co und_and a n ilicon
conpound. 'S Yor exw?ﬁer@ 81018 Hng%pm)ﬁkll%rné 'ﬁ?@ stsand,
exanpl e, comrer |aI ly av bl e BCOBAHSW (MR = 80 BCDGC MFR =
60), MAI HB (%R 19%'4a(|9|ﬂih°ﬂo$'ﬂa\éi‘® gf‘éﬂc“‘”"%ﬁﬁuﬁé’cﬁﬁﬁ@ﬁ Bﬁrmdﬁon
Pol .ychem Co. propyl ene random

c
has a tensil @ ametere||§nd]3m d'ﬁodfe nt(ﬂa']‘e§9q & . 1 d6e biedirdp | @@I‘h&(llgg JJEN 7 %
vvesgii n'&: referably 5to 7 %hy weight and for
exarrpl e, {6 Q/elsgj%toﬂf Efﬁyl&rr%ferzﬂmy tuseder aptatagalsmetban ar
wei ght gn th nurrber baS|s is, for exanp t he range of about
8000 t 0®10008tANFATRON Sustras metal fl'EﬁfcﬁJt fapmvamp oty powder,

copol yner B |s obt ai ned b the-
may be use Combination of the above fillers may of

- course be used.
_Mére preferably, the application of mono-filament
carbon having a length of not m.ore than 6§ mm, or the
10 carbon black or Ketjen-black whose average particle
diameter is not more than 200 um makes it possible to
avoid degradation in the mechanical properties, and
degradation in the tensile elongation in particular.
Specifically, Ketjén-black EC600DJ commercially available
15 from Mitsubishi Chemi-_cal Co., Ltd., fiber carbon HTA-C3-3R -
commercially available from Toho Rayon Co., Ltd., etc. may.
be used. |
These fillers are more preferably subjected to a
surface treatment (such as a silicone coating treatment),
20 which increases the mechanical strength of a resulted
molded product.
From the viewpoint of the electric conductivity and the
mechanical strength of products formed from the resin
cbmposition, an amount of addition of the filler C, which is

25 in the aforementioned specific amount, may be most



-

production nmet hods of propyl ene copol yner that are well - known to one

of ordinary skill in the art. For exanple, 20 propyl ene and et hyl ene
are random y polynerized by a comonl y-used catal yst of Ziegler type;
this nmethod is preferabl e since thE crystallinity of a resulting

pol ymer is suppressed to a certain aegree, making it possible to

i ncrease’ its tensile elongation. It is noted that in the case 25 when
the elastoneric resin Dis contained in the resin

19 itign,.th | d I B. o]

£ rea, BRSNS, (A ESBLSTS IOES S6°BL M TR nncnee
CoBOLIT™! B! o SRTBED (FARELNGRSH BN thecrhEBh a4n LT iR,
Pol h Co., Ltd, . d. [t i ted.that t )
o e oo ¥ Faee, gt e ot kel Sigh WG, S

used in the resent, specificatign is neasured by the GPC (Gel 10
por meat | on_ tHPORKESEPTIAVIC FE@iBD n BucbhaindBavAMOUNt mayTheCT5 3681

bl ende® by (ABGRLToB bhed® (% B weight M the case F Kéfjen-black -
with using the elastmic resin D.

The elastomeric resin D is not particularly limited as
long as it is a resin that exhibits the aforementioned
specific property values. The elastomeric resin D

10 preferably has a tensile elongation of not less than 500 %
(at 23 °C) and/or a glass transition point of not more than -
50 °C. More specifically, a low density polyethylene
(LDPE), a linear low density polyethylene (LLDPE), an
ethylene-propylene rubber (EPR), a styrene-butadiene

16 rubber (SBR) and natural rubber may be applied. In
particular, a polyethylene polym.erized by a metallocene
catalyst is preferable because it exhibits sufficient rubber
elasticity and is inexpensive.

Such elastomeric resin D has an average molecular

20 weight on the number basis in the range of about 10000 to
200000 and more preferably about 8000 to 30000;.f_or
example, EG8180 commercially available from Dow
Chemical Co., Ltd., EPO2P commercially available from
Japan Synthetic Rubber (JSR) Co., Ltd., etc. may be

25 adopted.



sanme process such as nulti-step polynerization, or may be 15 bl ended by

tpe post reactor blend upon granulation after - each has been

pol ynmeri zed. Alternatively, they may be bl ended by the pellet blend
of the respective polyners. ng ki nd of the conductive filler C
I's not particularly limted as lonf%as it can inpart the electric
conductivity 20 required for a given application of the resin .
conposi tion; and its amount also is not particularly limted as |ong

as it satisfies the specifjc farmul and allows the conducfiv _
resin corrpositiofl]t'i‘_ﬁ fe ?H Pﬁebfﬁﬂgéngo?ﬁ&rﬂ%ﬂw@‘?h@olymer  the
oo 111 et Gay [enewraBed Bnsapolymer B and e’ cdndudtive Fier ¢
20. . is for gxa | e not nor ,thaE 10 mmor its chopped strand, :
carbon powde®S (cWebn 8% acine ci@Pliafake elRstogResis i gein Ig)i dnet er
I's not nore than 500 {errbny Ketjen-bl?ck (KETJEN . BLACK) and so on,
are preferagridsgdariya: imided otd3er 089 @&n thepodnosediendsyeiane
fillers, for exanple, Cu powder, may be used. Conbination of the
above 211 ersutfigiontly kneaded: s& oe axample, it may bgoearpied Qubiby the
application of mono-filament carbon having a length of not nore than
5 mm or thdlerdingaupeon nesiek granyiafion,bpicmayhbse canréedg@utpdyicl e
- master-batch blending. In the case of blending upon
granulation, for example, the filler may be side fed upon
biaxial extrusion. By uniformly blending/kneading the
10 composition based upon the blending rate of 6ompositions
~according to the present inventidn, it becomes possible to
obtain the electrically conductive polypropylene resin
having the superior rigidity, hinge strength, heat resistance,
electric conductivity, and moldability.
15 Kneading may be carried out by a banbury mixer, a
kneade-ruder, a mono-axial extruder, a biaxial extruder, a
gear pump, etc., or these machines rﬁay be used in a
combined manner. More preferably, the carbon is strongly
kneaded by a banbury mixer or a biaxial extruder into a
20 'master batch, and then kneaded with the polypropylene, or
the carbon is side-fed, in order to improve the dispersing
property of the carbon; thus, it becomes possible to
improve the mechanical strength and conductivity. The
kneading machine is not particularly limit'ed as Ibng as it

25 can knead the resin and the filler sufficiently.



dianeter is not nore than 200 [err]mmakes it possible to avoi d

degradat lon in the nechanical properties, and degradation in the
tensile elongation in particular. Specifically, Ketjen-black
EC600DJ commercially available 15 fro t subi shi Chem cal Co., Ltd.,

fi ber carbon HTA-C3-3R commer ci al In? avai l abl e from Toho Rayon Co.,
Ltd., etc. may be used. These fillers are nore preferably
subj ected to a surface treatnment (such as a silicone coating
treatnment), 20 ch i,ncreas nical strength of.,a res ed
mol ded product. 1IN "th electf ﬁ?KeCW‘%b%ﬁaHF (SPSt'Hec BPﬁ &'%nﬂﬂ Qity
and the Hgmcal tren?'[ of prﬁducts rmed fromthe resin
conposi tion, prﬁs% JRventiofy Il dhe porkien; of dhecprapyiene polymer fe
af orenenti oned eci fic ampunt,

21 oA¥ING 3 qrwﬁ*@g?whgeo%ﬁo'%%%t@a/@ 555 i woiahkisdass

of the carbon m)no-foibr, and in the r, eof 3to 25 %h in
the case of tf@MoROPaBY Weaighds \WtH u hgsi ylene Fﬁé‘télrbtst%%‘rﬁﬁie §e5| n
D. Further, the_anount nay be range of to 10:%Db ight in

the ca®® of 3@t ferby waight, th\ﬁi th'P%gmg elas l‘ésmﬁ%uhé%l koD, endmg

modulus) of the resin composition after blending is normally
- lowered, which is not favorable.

In the resin composition of the present invention, if
the ethylene content of the propylene random copolymer is
10 less that 1 % or if the tensile elongéti-on thereof is less
than 100 %, the tensile elongation of the polypropylene
resin composition is normally lowered, which is not
faVorablé. Moreover, if the content of ethylene content
exceeds 7% by weight, the bending elastic moduius of the
15 pqupropylene resin composition is normally lowered, which

is not favorable. |
In the resin composition of the present invention, in
the case of the absence of the elastomeric resin D, if a
"blending ratio (a/b) of the propylene polymer A to the
20 propylene random copolymer B is less than 0.5; the bending
elastic modulus of the propylene resin composition is
lowered, and if the ratio exceeds 2.0, the tensile elongation
of the propylene 'resin composition is lowered, which is not
favorable. In the case of thle absence of the elastomer.ic

25 resin D, the resin composition of the present invention is



The el astoneric resin Dis not particularly linmted as long as. it is

a resin that exhibits the aforenentioned specific property val ues.
The elastonmeric resin D 10 preferably has a tensile elongation of not
| ess than 500 % (at 23 [err]C) and/or a glass transition point of not
nore than - 50 [err]C Mor e spec@‘?cally, a low density

pol yet hyl ene (LDPE), a linear |ow density pol yethylene (LLDPE), an

et hyl ene- propyl ene rubber (EPR), a styrene-but adi ene 15 rubber (SBR)
and natural rubber p articular, a polyethyl ene
pol yreri zed B§": '%@Vo@@ feable E%t%h?s tag epP@fgr%Bﬂe thecsa8d, ietc.

exhibits sufficjent rubber asti,ci and is,inexpensive.

Such el ast onBF) rrbs”HsD%%ean”é%errﬁﬁénnﬂy%lﬂ%'t@@ P'ﬁéﬁgﬁb'ﬁnhﬁﬁe a
nunber basis |n he r %? of abdoult 10000 200000 _and_nore
preferably aBStﬁ‘t ®lastepdoeayiys °f at 'G)?a?ﬁa?é 00@dgaiemEomercial Iy
available from NPO Chem cal ., Ltd., EPO2P commercially

avai | abI e from OreR¥eh: S)fhttﬁ'é |%°MV€JSR)5|GOC°mP@SIt&@ ofrathee
25 The
met hod gf bl Bﬁaﬁﬁcj\tt RV BnsN etentaining wetﬁbastomerpﬁopqsamemarid
copol ymer B and the conductive filler C as well as the optional

el astomeri c Pkanding; satier a/(b + d) is less than 0.5, the bending elastic
- modulus is normally lowered, for example with the result
that the bending elastic modulus is smaller than 15000
kgf/lcm?; therefore, the resin composition generally is not

10 applicable to the part-housing container from the viewpoint
of a force for retaining the part and the rigidity, and its
heat resistance is also lowered. Furthermore, if the ratio
exceeds 29, the tensile elongation is lowered, which is not
favorable.

15 Additionally, regardiess of the absence or the
presence of the elastomeric resin D, the bending elastic
modulus of the resin composition is particularly preferably
'not less than 21000 kgf/cm? from the view point of the
retaining force especially in the case of the application of

20 the resin composition to the large part, and from the view
point of the heat resistance, dimension stability and
prevention of deflection in the case of the application to the
reel. | |

In the resin composition of the present invention, if

25 the conductive filler C is less than 10 % by weight (or if it



particularly limted as long as the ingredients are 5

sufficiently kneaded. For exanple, it may be carried out by bl endi ng
upon resin granulation, or may be carried out by mast er - bat ch _
bl ending. 1In the case of bl ending upon granul ati on, for exanple, the
filler. may be side fed upon bi axi al 28xt r usi on. By uniformy '

bl endi ng/ kneadi ng the 10 conposi tion based upon the bl ending rate of
conposi tions according to the present invention, it becones possible

hovi g neobeI4 88 AL 58" bV SERHFLIA ARY AR LoT U St dsonce or
otit by o bandhPy afasipmariE e B theibending. & zatic wadubes ‘aad °°
T . ! . ! h h ! .
o o o R eiRteie o ButiRy oo e e AV IonGES SngpoSIET
kneaded by a banl?ur m xer_or a biaxial extguder into a_20 mast er bat ch,
and then kne®d&d Rn"‘%l?f?ae Ry gRNERStoIf it excepds A0 o% by waightd,

in order_to ipprove the dis ersingi;, property of the carbon; thus, it
becones dosstBee ttgnsile i&'b?rc')gé toR nethdni dhe st migtab iy conflucthe ty.
The kneadi ng machine is not particularly limted as long as it 25
can knead th@HYPTORKENPe K95, CAMPQSidiRNy. are lowered,” and the

23
- material costs increase in the both cases; therefore, these

cases generally are not favorable.

In particular, in the .electrically conductive resin
10 composition of the present invention containing the
elastomeric resin D, when Ketjen-black is used as the
conductive filler C and it is used in the range of 5 to 10 %
by weight, sufficient electric conductivity required for
avoiding- an adverse effects due to kneading intensity and a
16  kneading number is available; therefore, the application of
Ketjen-black is particularly preferable s.ince it makes the
- production management of the resin con‘iposition easier and

since it causes less reduction in the ph.ysical properties.
It is noted that in the propylene resin composition of
20  the present invention, it is possible to add various additive
agents in accordance with objectives of the composition if
necessary, as long as the. addition does not adversely
éf,fect on the objectives of the present invention. With
respect to the usable additive agents, various anti-oxidants,

25 = neutralizers, crystallization nucleation agents, anti-static



In the electrically conductive resin conposition of the pr esent

quention, I f the portion of the propylene polyner A having a .
crystallinity of not less than 95 % by weight is |ess t han 60% by

wei ght, or if the ethylene content exceeds 5 20 % by wei ght, the
bendi ng el astic nodul us (or bendi ng zsmmhnus) of the resin conposition
after blending is normally | onered, which is not favorable.

In the resin conposition of the present invention, if t he et hyl ene

content of the pr

opyl eng.random copol yner i Q |l ess that 1 %or if the
tensile el ongg&MH 'ther2'(59%it's"?1'53‘:,533"'ly tﬁi@nb]ﬂ%e%:the tHhER YO katoAgt i on
of the pol ypropyl ene ,_resin conposition is normally |owered, which is
not fa%gr?’?dl%&"tsf\/br'é‘&f&a,n'iq gﬁ@’@@n@ém agedttsy| é%e%ormegments,l

exceeds 7% % wei ?at t he bending el astic nodul us of the 15
pol ypr opyl enR€FRXIA€So 184G t AFR ISt naNQrmalty e@nwaidded amountnef
favorabl e. In the resin conposition of the present invention,

the case of thRsapaddidive agendsaisopeeferabiynnot more than 20epdints
ratio (a/b) of the propylene polymer Ato the 20 propylene random
copol yner B t% 1@9spafds ofsthenelgetuiog)ly conduetiviec pnapylenef reisén

propyl ene resin conpgsition is | onered, and if the ratio exceeds
2.0, the ter@PMP@BHIGAi on of the propylene resin conposition is
| ower ed, which is_not favorable. |In the case of the absence of the

el astomeric 25 Thési Pmopyleneesrastonpeomposition heopr dbant preseniton

is
invention has a melt flow rate (MFR) in the range of 5 to

150 g/10 min., and preferably in the range of 10 to 80 g/10
10 min. If the melt flow rate is lower than 5 g/10 min., the
moldability is lowered, and if it exceeds 150 g/10 min., the
bending elastic modulus is lowered due to a low degree of
polymerization; therefore, these conditions are not
favorable. .In the resin composition of the present invention,
15 the polymer A and the copolymer B having the
aforementioned specific properties are used so that it is
generally possible to achieve such a predetermined melt

flow rate. |
Moreover,' it is also possible to make adjustments by
20 increasing or decreasing the melt flow rate using methods
that are well-known tolone of ordinary skill in the art. For
example, it .is possible to change the meit flow rate in an
auxiliary manner by properly selecting molecular weights of
the polymers used in the composition (more concretely,

25 changing the molecular weights of the polymer A, the

in



24 particularly applicable to the large part and the reel, etc.;

and in this case, the resin conposition preferably has a bendi ng
el"astic nodulus of at |east 21000 kgf/cnferr]. Mor eover, in the
conductive resin conmposition of the 5 resent invention containing the
el astoneric resin D, if the bIendi%g ratio a/(b + d) is less than
0.5, the bending elastic nodulus is normally | owered, for exanple
with the result that t he bending elastic nodulus is snaller than. -
15000

kaf / ¢ th refore, the resji.n co 03|t|on erall |s not”
To.appl i caPAYRSST n panditsTiE JsRH nEH 1 ABRIOFe BY iR i |

a force for retainjn h art an the rigidit

resi stance i snareeleaxﬂ( Pno?epelgﬁo’t'ﬁ’é)r (descr'be@x%E@(}'@,ZQf
the tensile elongation is Iomered whi ch i s not favorable. - 15
Addi tional | yneGegdad¥ess of the absence or the presence of the
el astoneric resin D, the bendlng el ast nmodul us of the resin .
conposition is patfithe d’l"‘leg“pf@fvér%ﬂﬂ%/ is smal}@[ thag bhgd{1PLooin., the
kgf/cn{err] from the view point of the retaining force especially
in the Sase orotdabilityiganenally deteriaratessifailingdsi fitodot ineetiloar ge
part, and fromthe view poi nt of the heat resistance, dinension
stability anmolding. prevetheon iéf thier mett slown rtate @xceeds M50 g/10

application to the
- min., the mechanical strength generally deterlorates

Next, referring to the Drawings, explanations will be

given of one embodiment of an electronic part-hbueing
10 c'onta.iner to which the polyptopy!ene resin composition of
the present invention is applied.

Fig. 1 (plan view) and Fig. 2 (front view) schematically
show a part carrier tape of the present invention. The part
carrier tape 5 is constituted by a plurality of p.art carriers 1

15 (four of them are shown in Fig. 1), and these carriers 1 are
formed from the conductive propylene resin composition of
the present invention. Each of them is‘p-rovided with a
recessed section 7 for housing and supporting an electronic
part 10 therein, a shutter section 2 constituted by a
20 protruding portion 3 and a spring portion (or an elastic
portion) 6 that section is located on an opening of the
recessed section 7 and that is elastically opened and‘
closed by external operations so aé to prevent the
electronic part 10 from being out, a pair of fit-in connecting

25 sections 8 and 9 that are formed on peripheral edges at the



reel . In the resin conposition of the present _ If 25
the conductive filler Cis |less than 10 % by-iei ght (or -i:f it

25 is less than 5 % by weight in the case of the presence of

the el astoneric resin D), the bending el gstic nodul us. and t he

el ectric conductivity of the propylene r n canposi tion . are _
| owered; and in contrast, if it exceeds 30 % by wei ght, 5 'the tensile
el ongation and the noldability of the -+ pol ypropyl ene resin ..

conposition are. .l , @nde T h _ mat erial, costs ingrease jn:the both
cases; there'?t??‘et, Sﬁéﬁg the bgc%a?és“b%rfe?%?ﬁegr éefﬁ)tﬂof‘azor%ge{e@dmga

In particular, ,.in the,electrically conductive resin 10 conposi tion_ of
the present©]8%efk i%!?ﬁt @Uﬁtaﬁa inﬁﬁd tH thé UpRehsaBretne rlowar psidaen
Ket:j en-bl ack i,s used,as th% conductive filler C and.it is.used in
the range of®89€§-10Aumber gf these: casriehsiteRraicRnRectedninta iant y
required for, . avqi di ng an adverse effects due to kneadi-ng intensity
and a 15 &longatgdnulnng i daps tere dhepuahc thee Bg@irscaefonthe™.
Ketjen-black is particularly preferable since it nmakes the

product? on FMRRSRANToEeCtlonEsB@aB8nfesi ti on easier and since it

causes |l ess reduction in the physical properties. el _
The part carrier tape 5 has the superior .mechanical

- properties, is difficult to b'-?e--' electrically charged and is
resistant to the baking treatm.e_nt;" therefore, :‘i_"t'i"'i:§a a_pp___l__ie\d_ __te
packaging and automatic feedi-hg of the electronic part10 |

10 with high reliability, can be re-used (recycled.), prev-e.h'ts'.-
electrostatic breakdown of the electronic part 10, and can
be baked together with the electronic parts 10. |

Fig. 3 schematically sho'_\'_lys-the part ca:rrieri" tape 5 in
which its shutter.sections 2 are opened. In this state, the

15 electronic parts 10 can be iéken out of the .carrier 1.
Although not shown in this Fi'gure, while the part carrier
tape 5 is being loaded on an éutomatic feeder, the
protruding portions 3 are opet_e;t?e-d to c;a"-irry o.ut' the o.peniﬁg
operation and closing operation .by guide-s, etc. provided

20 with the automatic feeder SO _t.h_f}_at the shutter sections 2 are'
opened and closed, thereby m'_ejking it pio-seible to take out
(or to receive) the electronic parts10 and “tb’"'"supipily (or to
remove) it to (or from) mounti:r_i_;f'_g;j pbsiﬁons.

Fig. 4 shows a reel usedfor t'-h'e cerrier tape in

25 accordance with the present invention. The reel 11 for the



It is noted that in the propylene..resin conposition of 20 t he present

invention, it is possible to add various additive agents in
accordance with obj ectives of the conposition if necessary, as |ong
as the addition does not adversely fect on the objectives of the
present invention. Wth respect t he usabl e additive agents,
various anti-oxidants, 25 neutralizers, crystallization nucleation
agents, anti-static 26

| | et - _
S Lo P BB 0 i, 4 B e
t t t .
D 11 ve: agehpmPESitisihy 85 ihRoPtasent RS @?”fg.”s %Oonsm%s@'t ¥ 8 of

th | ect | | d t
The propyl it cehart cateuBid REhTER; tER: Pastcsarrior tape.  PudhcHpuns o

nelt flow rate Jn the range .
preferably ifi rfgaﬁ‘uﬁeo(ff? g58829,a1t%ac[|@d ta ,Jboth fe'ﬂ*é ﬁﬁltthQI"Bﬁ'F‘ate
|slowerthan (t;/lOmn th nmol dability is |lowered, and if it
exceeds2150 3"‘9(5 nfQr "Q‘Fl@"””g th%eW&%dePHst‘ﬁ@eﬂtﬁml ukhesTegleddd fore t o
a | ow degree of ynmerization; therefore these conditions are
not f‘é@éf'{ﬁﬂ etaﬂ’ﬁst H’éaﬁeé?‘ﬁ cﬁHﬁ&F'PFoﬁnﬁFhﬁwc@r eiAPeRties i dﬁ

15 the and the copolymer B having  the
dnff:cu!t to be electrically charged and is resistant to the

baking treatments; therefore, it is applied to packaging and
autpmatic feeding of the electronic part 10 with high

10 reliability, can be recycled, prevents electrostatic
breakdown of the electronic part 10, and, in particular, can
be baked together with the electronic parts 10 and the part
carrier tape 5 in a baking device 13 without the need for

- disassembling the package.

15 - Although not shown in the drawings, the reel 11- for
carrier tape is loaded on the automatic feeder, the part
carrier tape 5 is drawn therefrom, and then, as described _
above, the electronic parts 10 are taken out (or received)
and supplied (or removed) to (or from) the mounting

20 positions.

The constructions of such a parts carrier, such a
carrier tape and such a reel for the carrier tape are, for
example, disclc;sed in Japanese Laid-Open Patent
Publication No. 6-156562, and the contents of disclosure of

25 the present specification contain the contents of the



af orenentioned specific properties are used so that it is general ly
possi bl e to achi eve such a predeterm ned nelt flow rate.

Moreover, it is also possible to nake adjustnents by 20 i ncreasi ng or
decreasing the nelt flow rate using nethads that are well-known to
one of ordinary skill in the art. For 30 exanple, it is possible to
change the nelt flowrate in an auxi | iary manner by properly

sel ecting nol ecul ar wei ghts of t he pol yners used in the conposition

mor e concr et.el 25 ngi th ecul ar weji ghts of the polynmer A
Ehe disdlosdre omﬁega%%ve ﬁ_arlrlncl-(gpeﬁ Pategnt 7’(&!@;@;83 ¥dthe the
resin D) and/of by addjng,other I ngredi ent (for exanple, a peroxide)
as descri bedr%{ﬂi%’,w?f toit. necessary. If the melt flowrate
is smaller than 5 g/10 min., the 5 mol dability generally deteriorates,

failing to fit to injection mol ding. Further, if the nelt flowrate
exceeds 150 g/ 10 m n. nechani cal strength generally

deterioratesINDUSTRIAL ﬁ&?!—t|23§’fal|¥|'ﬁ§ to the Draw ngs, explanations wll
be gi ven of_one enbodi nent of an electronic part-housing 10
cont ai ner to whi chhen®rasent dpyesHéonemakesnijopiassiblef to provide thesent
' nventon iseiiggtlriigg'lly conductive resin, in particular, the propylene
- resin, whi.ch has the éuperior rigidity, hinge strength, heat
resistance, conductivity and moldability. Therefore, it is
applicable to the part-housing containers for housing and
'1'0 automatic feeding the electronic parts as well as .to general
' mechanical parts.

The present invention provides the part carrier tape,
and. the part carrier tape has the superior mechanical
properties, is difficult to be electrically charged and is

16 resistant to the baking treatment; therefore, it is applied to
packaging and automatic feeding of the parts with high
reliability, can be recycled, particularly prevents the
electrostatic breakdown'of the electronic parts, and can be
baked together with the electronic parts. Therefore, it

20 becomes possible to reduce the material cost and the
processing cost without forming wastes.

The present invention provides the reel for the carrier
tape, and the reel for the carrier tape has the superior

mechanical properties, is difficult to be electrically charged,

25 and is resistant to the baking treatment; therefore, it is



Fig. 1 (plan view) and Fig. 2 (front view) schenmatically . show a part

carrier tape of the present invention. The part carrier tape 51is
constituted by a plurality of part carriers | 15 (four of them'are shown
in Fig. 1), and these carriers 1 are formed fromthe conductive
propyl ene resin conposition of theabresent I nvention. Each of them
Is provided with a recessed section 7 for housing and supporting an
el ectronic part 10 therein, a shutter section 2 constituted by a 20
pr.ot rudi ng porti.on an spr rgi | ast.i C ortl 6
that secti oﬁﬂ%hfg&gPeng%"aﬁ%'&@ngﬁ&[ Oé)ﬂféﬁ{aﬁg ?e%eci'&%eafs&gi A% %and

0t b o RIS PR BRho e 50 PERYeT, SERFEIATE BLR RS
fit-in conn tinq _%5 S ct'bons 8, and 9 tng‘;lt afe {orrr.ed on geriﬁ er al
e elecirostatic breakdown of the elec roniggparts, and gan ¢

edges at th _
and t he back of f.eedi.ng 4 th

the recessed section,/, and hgl t are
formed on 6 UBRER hrtPaREN PRI tE; shie BISCtTBRiEs parte,aRd Sher Rad
carriers 1 are gonnected-[nto an el ongated |ong, tape.  form
Chrougis thearsisrdars whboubthecpasd ot disaesamblingd gherefore,
The part carrier tape 5 has the superior nechani cal ) properties, is
difficult tétpResosBes; dh%?"a'r%r,b@d[ea#&q sthe matedglscant andndhBaki ng

treatment; -therefore, it is applied to |
- processing cost without forming wastes.

PRIOR ART EXAMPLES, COMPARATIVE EXAMPLES AND

10 EXAMPLES OF THE INVENTION

Next, explanations will be given of the condu'ctive
propylene resin composition of the present invention in
detail. It is noted that for comparison, prior-art examples
and comparative examples were also carried out.

15 First, with respect to the case without containing the
elastomeric resin D, the blending compositions and the
results of evaluation of two prior-art. examples, three
cdmparative examplés and two examples of the present
invention are shown in Table 1, Table 2 and Table 3.. Here,

20 "ratio of highly crystallized portion” in the Tables refers to
the ratio of a portion whose crystallinity is not less than
95 %. |

It is noted that upon blending ingredients, carboﬁ was
side-fed by using a biaxial extruder in cémparative example

25 1 and a mono-axial extruder was used in comparative



packagi ng and automatic feeding of the electronic part 10 10 wth high
reliability, can be re-used (recycled), prevents - electrostatic
breakdown of the electronic part 10, and can be baked together with
the electronic parts 10. Fig.. 3 schematically shows the part
carrier tape 5 in which its shutted%ections 2 are opened. In this
state, the 15 el ectronic parts 10 can be ‘taken out of the carrier 1.

Al t hough not shown in this Figure, while the part carrier tape 5 is
bei ng | oade on_an automatic feeder, the protruding portions 3 are
operated to gé?r’?pgﬁt?t hgno‘b%m‘h rative XMt AP NEUMy MO RWas by
guides, etc. provided 20 wth the aytomgtic,feeder so that the shutter
sections .2 a'r'ged 1o PSSRARLE AdMI B, Q% WP OER| FErPPMEAMPIGSitionake
out : (or tord'_ec ive) tHe el ectronic parts, 10 and to supply (or to
remove) it t¥3GAYBY. rd0A: tREMdtiWas dlended by a higxialsexteudereel
used for the carrier tape in, 25 accordance with the present invention.
The reel 11 $8ra@shdo be set to a predetermined value. In cpmparative

carrier_tape, which is nmade of the (_)|épl‘ opyl ene resin conposi tion
of the PrescPXampRiasi ¢h, ardcdhstwhighd willa be desgaibednatater,outhie
which the part carrier tape 5 is_ wound and a pair of flanges 12

attached to bemdimas washec@dried out in the same manner as
-'compaerative example 3. In example 1, the blending was

carried out as in the same manner as comparative example

1, in example 2, a mono-axial extruder was used; in

10 examp?ies 3 and 4, the blending was carried out in the same
manner as in comparative example 3; and in example 5, the

blending was carried out in the same manner as in

comparative example 1.



5 shaft fo
t'apes has th
electrically

11 for carrier
difficult to be
baki ng treatnents;

r receiving the wound-up tape 5. The reel
e superior nechanical properties, is
charged and is resistant to the

therefore, it is applied to packagi ng ang} automatic feeding of the
el ectronic part 10 with high 10 relia ?lty, can be recycled, s
prevents electrostatic breakdown of the electronic part 10, and, in
particul ar, can be baked together with the electronic parts:.10, and
the part i er tape 5 in a baking device 13 without the neéd for .
di sassenbl i na'a[tﬂ% aackage Al t hough not shown in the draw ngs;:
t he reel 11-i£§n\ carrler tape I s |l oadadt on |t Peierigrral Rriceast. the
pgrt . darrier tape 5 is drawn therefrom aiéx%ﬁﬁﬁleaf g:ampPe
above, e f A TS 10 are talerny &k [6) v PRY
suppl i ed (orwéé'rprﬁ s?o (or from the R g %osulciﬁéxewi_ .
The const r ugi-ers—eF par-5 carri“r sueh yre - :
such a reel P t rylﬁ:‘ﬁrn for -~ pynnﬁl e 1| Q(‘| rTQPd n
Japanese Ldi (R@bih of highhy- Putl i Mt¥%on No. 6--156562, an® the -
contents of |dysdalliged pedionthe gresent specification| contain |he
contents of |t[{Ethylene content wt% - 30 0
di scl osure dPrope@yovt pelymereB Patgnt Publication by the -
Ethylene content wt% - 2.5
Tensile elongation % - 420 |
alb (Ratio) - 0. .
Electrically conductive (Kind) - Carbon
filler powder . .
lc _ wt% 0 15"
Property of resin - - -
composition :
Bending elastic modulus| kgf/cm? 21.000 13000
Tensile elongation % 20 167
Thermal deformation °C 75 130
temperature a)
Melt flow rate g/10 min - 12
[Resistivity Q-cm - 6 X 10°
Hinge strength Number 50 42
of times

~ a) at 4.6kgf



reference to it. | NDUSTRI AL APPLI CABI LI TY
invention makes it possible to provide the

5 The present
electrically conductive

résin, in particular, the propyl ene resin, which has the superior
rigidity, hinge strength, heat resj stance, conductivity and
nol dability. Therefore, it is apptfcable to the part-housing
containers for housing and 10 automatic feeding the electronic parts as
wel |l as to general mechani cal parts. The present
i nvention prf |q% the part carrier tape, ~and the part carrier tape
has t he supe 5% chani cal properties, is difficult to be
eLect;lcall)n@hﬂrgedlang is 15 rquEﬁﬁnt tedmp %kc@gnbreat 1
therefore, ijt is applied to ackagi n | [ e
oarts with High 0 Slelfability, can gbe e??%‘;@?”é , %'ﬁPig ?kg%ﬁ |
revents th ectrostatq—ty ' tre—ed -6+ .tq, AN
(F:)an be Iﬁet?dﬁ‘egato ether with tﬁéﬁé@ct BR'FEP Qrigdy?ﬁ@r ¢R§I¥pr9r 20
beconmes pos ible to reduce the matlerial cost y enﬂr )(ﬁk I'I"'l% COSt
wi t hout fornP dycaf polymer Al The-presént -nvem i on -provi des -t he | eel
for the cariijRatio of higely-and the rvet¥ fol tH@5carti er85ape|[hasgOhe
superi or crystbdbhized pordpentiles, is difificult tp be elecyrically
charged, 2% [Et¥iderfe 'cohbéAnt T thﬁt%akl g t{satmpnt ;qBNergrorg, 1r|is
|Property of polymer B - - -
Ethylene content wt% - 3.2 2.5
Tensile elongation % - 480 420
a/b (Ratio) - 0.4 2.2
Electrically (Kind) | Carbon | Carbon | Carbon
conductive filler fiber fiber powder
lc wt% 10 10 35
Property of resin - - - -
composition
Bending elastic kgffcm? | 41700 | 16000 | 39000
modulus
Tensile elongation % 4 70 3
Thermal °C 139 125 138
[deformation
temperature a) _
Melt flow rate g/10 min 42 25 3
Resistivity Q-cm | 8X107 | 8x107 | 2x 104
Hinge strength Number 10 711 7
of times

~a) at 4.6kgf
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31 applied to packaging and automatic feeding of the parts

with high reliability,

el’ectrostatic breakdown of the electronic parts,

together with the electronic parts and thse part

the need for disassenbling. Therefore,
processi ng cost w thout form ng wastes.
EXAMPLES OF THE

the nateri al

I NVENTI ON

propyl ene rebPPI€Rposition

cost and the
PRI OR ART EXAMPLES, COWPARATI VE EXAMPLES AND 10
expl anations w ||

and can

can be recycled, particularly prevents

t he

be baked
carrier tape w thout

It becones possi ble to reduce

be given of the conductive .

noted that f
exanpl es we

conparative
shown in Ta
crystallizec
whose cryst g

t hat upon blle

bi axi al extn

of the present invention in detail. It is -

Remonparison, prior-art gxangngg ExaﬁﬂS‘IéTC EeampNe|
e also carrled out. 15 Flrst, mnqh redpectzto the case

Ry etastomeT eT PPsi t1 ons

erééguptas %t eval uation of %ﬁ‘g‘ﬂ - ar llv%g | e%W'@’*ﬁeré<a

ene —Bﬂ&&lign are
Peopertynpl pobymerai e 3| tera 2 "ratiolof htghly
ticowf highhe Tabl es rdferwt% 8%e ratio9 a portion
| lcryistta llig etbipdtsent han 95 % _ It is npted
drigresheahs, carborl wagt% sidesfedijby uging &

PPBpdrlyCofRb et Bxanplje . - - -

Ethylene content wit% 2.5 3.2

Tensile elongation % 420 480
a/b (Ratio) 1.7 0.85
Electrically conductive (Kind) Carbon | Carbon
filler fiber powder

lc - wt% 156 13
Property of resin - - -
composition

Bending elastic modulus| kgf/cm? | 25000 32000

Tensile elongation % 12 40

Thermal deformation °C 131 138

temperature a) _

Melt flow rate g/10 min 18 35

Resistivity Q-cm 5x10° 8 X108
Hinge strength Number 483 635

of times

a) at 4.6kgf



25 1 and a nono-axial extruder was used in conparative

32 exanple 1. In conparative exanple 3, a banbury m xer was

used to prepare a naster batch whose carbon conposition was doubl e, .
and then it was bl ended by a biaxial extryder sSo as to be set to a
predeterm ned value. In conparative 5 anples 4 and 5 which will be
described later, the blending was <carried. out in the sane
manner as’ conparative exanple 3. In exanple 1, the bl'endi ng was

carr e o 35 RS TRLRFIa BB ACHR AR AR oLy stdiphd ise
B o000 PERRC EIGHY, 105" DReTBIR) qeras A B, Fap SHRRRE e A ©
'?':15:2 1 Iter#"()aﬁ'?(jl{glbi ye'e_é(% L'gnlﬁm bl%ib[akedPri or art Prior art >
géfgglrg_l exanpl ﬁnz lmséi ncg%Sée when only the S&?}Qﬂ%m pﬁgﬁémlmty
of - pol ygrer ‘topolymer B is used as shown in prior-art example 2, its
bending elastic modulus is less th.an 15000 kgf/cm?, failing
- to be applied to the part-housing containers in terms of the
retaining strength for the parts and rigidity.
In the case when only the highly-crystallized
10 polypropylene is used as shown in comparative example 1,
its tensile elongation is far smaller than 20 %, causing a
low hinge strength; therefore, it is not recycled
appropriately.
In the case when a/b is not more than 0.5 as shown in
15 comparative example 2, the bending elastic modulus is less
than 21000 kgf/cm?, failing to be applied to housing
containers for the large parfs in terms df retaining strength
for the parts and rigidity. In such a meaning, this
composition is dealt as 'é comparative example; however,
20 when the composition is applied to cases in which the
bending elastic modulus may be set at not more than 21000
kgf/cm? (for éxam-'ple, may be set ai !-east at 15000 kgf/cm?),
for example, it is applied to small-part housing containers,

comparative example 2 is r"‘ega'rded as one example of the

25 present invention. It is noted that the thermal deformation



E3

Rati o of highly- wt % - O crystallized portion

Et hyl ene cont ent wt % - 0O Property of poI ynmer B
- - - Et hyl ene cont ent wt %

2.5 Tensile el ongation % - 420 alb

(Rati o) - O Electrically cohduct i ve (Ki nd) -

Carbon fill er _ powder c :
wt % 15 Property of re5| n

conposition endl n I ast dul us rr 9 Tensile
el ongat i on empe (un[{:Derzoa Ioa F{§ #gflrlﬂﬁ hepgr%rfi% rativa
[err]C rature a) Melt flowrate g/ 10 nin
- s 129R@§T'Et'Pvgt\}'as 1‘{16)90 [err] cm - 6X10[ err]

Hi nge strength . of..tinmes a) at

4. 6ng J When a/b exceeds 2 as S§QWH-|%|CFPI'§HQI@1§IV8 exarrlp?e

Uni t Comp. . Co | e exanpl e
exanmpl e rrp 3, |tgptensrle elongation is far gmaller $han 20 %R eHsge)rage

(Ki nd) PoI y Pol ypro- Pol ypro- . .

pyl ene -Spyl efﬂe prolpgpge OfSH@@:Qﬂ? A therefore it is not recf/) i@a

of highly- w % 85 85 90 crystallized portion Ethylene
cont ent appropriatedy. 15 9 Property of poI ymer B -

- - Et hyl ene content 2.5 Tensile

el ongation- % Examples 1 andr,gZ) commlgjeéybsatlsfy all the propeq:@eﬁo)
0.4 2.2 Electrically (Kind) Carbon Carbon Carbon conductive
filler required fopethe resier corpm;trczn of the present’ mverwth)n,

10 10 35 Property of resin

conposi ti on tHeedefgre| ddtase comwerﬁr@nﬁ] cervie pukdobo pesctizal use.

10 In particular, in example 1, a/b is set at 1.7, its bending
elastic  modulus is large, and thus its rigidity is high,
thereby providing superior retaining strength for the parts
of the shutter. C.on'sequently, these compositions are
preferably applied to the bart-housing containers for heavy

15 parts. Moreover, in example 2, a/b is set at 0.85, its
tensile elongation is large, and so its hinge strength is
superior. The'refo.re, the composition has an improved
recycle property and provides long service life as the part-
housing container.

20 Next, with respect to the resin..composition's containing
the el'estomeric resin D, three examples of the present
invention are s.hown together with two comparative
examples.

The blending conditions and the evaluation methods

25 are the same as those described earlier, and Table 4 and



nodul us Tensil e el ongation % 4 70 3 Ther mal

[err]C 139 125 138 defornation tenperature a) Melt flow rate
g’ 10 min 42 25 3 Resistivity [err]cm8X10[err] 8 X
10[err] 2X 10[err] H nge strength 3§Iurrber 10 711 7
of times a) at 4. 6kgf 35 Table 3
Item - Unit Exanpl e Exanpl e
1 2 Resin base (Kind) Polypro- Polypro-
| ene len Pt o f
o7 bighi y*” TaB1e B Bl He Waflfing' compogitiong :and.ths, rpshlts R@f ene
cont ent % 9 Property of polyner B
R the Et"rﬁvﬁleﬁm‘é%‘ontent won 0 T olg Y 3.2
Tensil e el ongation % 420 480 alb
(Rati o) 1.7 0. 85 El ectrically conductive (Ki nd) Car bon
Car bon fi I_Il eé : . fiber powder C
wt % 1Rble 4 13 property of resin -
conposi ti onffggBENAI Ng el asti ¢ nodul us ng,-gm enr I & équ rénsile
FI on]g:ét [ on1 % L 12 Thgr)(ga,h gf an ggttdlﬂ'ﬂile 5 10
err tenperature & mn
18 es"helgﬁ?, vi t 0 )(}ﬂeﬂr]g?cn Pk%rylﬁ [e j %!p%olO[err]
Hi nge str enpth I\Innhnr RQRylene
of times ajPrapertksf polymer A |
a wt% 20 91
Ratio of highly- wit% 85 100
crystallized portion
Ethylene content wt% . 5 0
Property of polymer B - - . -
b - . wt% 45 0
Ethylene content wit% 2.5 . -
Tensile elongation % 350 -
Elastomeric resin D (Kind) EPR LLDPE
ld wt% 10 3
Tensile elongatlon % 880 1500
(normal temperature) '
Glass trans_itio-'n'-j‘-point °C -60 -120
a/(b+d) (Rate) 0.4 30.3
Electrically conductwe (Kind) Carbon Ketjen-
filler C _ powder black
lc - wt% 25 6
Property of resin - - -
composition
Bending elastic modulus| kgf/cm? | 7500 21000
Tensile elongation % 56 5
Thermal deformation °C 75 132
temperature a)
[Melt flow rate g/10 min 5 18
Resistivity Q-cm 8x10* 7 X10%
Hinge strength Number | 1523 12
. of times

5 a) at 4.6kgf



36 As shown in prior-art exanple 1, when polystyrene is
used solely, its thermal deformation tenperature is |ess t han 130
[érr] C, and cannot be baked. In the case when only the random

pol ypr opyl ene 5 copolynmer B is used igshown in prior-art exanple 2,
Its bendi ng el astic nodulus is | esSthan. 15000 kgf/cnferr], failing
to be applied to the part-housing containers in terns of the

retaining strength for the parts and rigidity. In the case

when only bhelé highly-crystallized 10 pol ypropyl ene is used as shown
in conparatiJé@ l&nﬁgle 1, Its tensile elongation is far smaller than
20 % causi ngtem fow hinge [stiUmidt h|ExdmpdedExamplie|Example
recycl ed appropriately. lin tig cage whaen ajb i % not|nore
than 0.5 as ' conpar atji : [
nodul us is | €t han 2F1)000 X&'??ﬁ{eﬁfi’j{gﬁf EZéE‘gep qaﬂfgc—i to
housi n -ner-s—-a—the—Har-ge—par-Hs—H—tet+1f '
streng?h Property of palymend fioimty | 10 suchla moaning th
conposition j4adealt as a conparatilveWtlanplle: B8wevdr, 880 TwheB2t he
conposi tion atid icfdhtighdpses in [whiwet®t hg 100 bendi 8§ el asti8Snodyl us
may be set at [@ofstEllikzé damo2fion0 kgf /dnferr] (flor exanplle, may bg¢ set
at least at Tl\zwyl@ﬁéc bRteht wioh efample, 71 15 @plled 2.6
smal | -part h ;ﬁ'@rh}"b‘fdaa‘l’ﬁwr B | colpargrive_exanpre Z 1s|regar ded|as
one exanpl e fb...c = wi% 10 0 0
Ethylene content wt% 2.5 - -
Tensile elongation % 350 - -
Elastomeric resin D (Kind) EPR | LLDPE [metallo-
' cene
LLDPE
|d wt% 3 5 3
Tensile elongation % 880 1500 1450
(normal temperature)
Glass transition °C -60 -120 -120
point
al/(b+d) _ (Rate) 4.8 17.8 27.3
Electrically conductive| (Kind) | Carbon | Ketjen- | Carbon
filler C ' powder | black fiber
3mm
lc wt% 25 6 15
Property of resin - - - -
composition -
Bending elastic kgffcm? | 25000 16000 28000
Imodulus _'
Tensile elongation % 12 10 9
Thermal deformation °C 128 121 130
temperature a)
Thermal deformation °C 145 138 -
temperature b) '
Melt flow rate g/10 min 8 21 75
Resistivity ' Q-cm | 3x10% | 7x105 | 8x10°
Hinge strength Number 511 445 380
of times -

a) at 4.6kgf

b) at 2.0kgf



"

25 present invention. It is noted that the thermal deformation

37 tenperature (under a load of 2 kgf/cnferr]) of conparative
exanple 2 was 140 % _ When a/b exceeds 2 as shown in conparative
exanpl e 3, its tensile elongation is far smaller than 20 % causing a
5 low hinge strength; therefore, i is not recycled
appropriately. Exanples 1 and 2 conpletely satisfy all the
properties required for the resin conposition of the present

i Avent i on; er re, lhose conmpositions can_be p intqQ practical
use. 10 In par{'{]cuﬁ?é&p?ﬁégyfnpleexn%npdleo it s&N&e 1.%",9 i t'dOBEHY nds

el astic nodul us js_large, and thus . ts rigidity is.high, . t her eby
provi di ng sdﬁﬁ"i‘tﬁcfﬂ’gi ﬁler‘f'ga{-‘éf?eﬁgft iﬁ‘f%rpq‘ﬁe %“a‘?ééﬂg elaglic, H’éoghﬁi‘lser.
Consequently,, .t hese conmposi tions ar . referably applied to the
part-thoutsi ggfrgén;??mggf@f%e'ﬁlynolﬁ'Ssu'E)_%PF%_. folﬂ/brn%\;@r ,';jﬂ?'é‘;!?ﬂ%é@? alb
is set at O. its . ens ongat.ion is large, and so its hinge
strength is PUfthersdﬁﬁr itBP.fmﬁLe(ﬁs?eFB?at'R@ EPRERAMUT nals afViter W
recycl e_prop rtlye and provi des Ioggeservi ce life as the part- housi ng

contai mer. M@reover, \dn; comparatiy’: axanple e&.n eHeesi thenshinge
cont ai ni ng

the elastonerjic resin D, three exanples of the present
strength is insufficient, this composition is inferior in

- repeated use, fesulting in a problem of the recycling
property. “

Any of exarﬁples 3 to 5 exhibits the specific property

10 values of the present invention; and the compositions of

examples 3 and 5 are pa;ticularly suitable for the carriers

for the large parts and the reels, and thé composition of

embodiment 4 is - particularly suitable fbr the carriers for the

small parts.



=

I nvention are shown together wth tw conparative exanpl es.
The bl endi ng_conditions and the eval uati on nethods 25 are the sane as
those described earlier; and Table 4 and

38 Table 5 ﬁ'm corrp05|t|2r;|s and the results of the
eval uat i on. , ' mlm mT Uni t Conp. Conp.

npl e 4 .exanpl € 5tResi ns base (Ki nd) Pol ypro- Pol ypro-
pyI ene pyl ene Property of polynmer A - - - a
wt % 20 91 Ratio of hi ghldl’.AlMS wt % 85 100
crystallized portion Ethylene content wt % 5 0
Property of polyner B - - - b
wt % 45 0 Et hyl ene content wt % 2.5 -
1S i 0,
(Tﬁinf]:jl)e el Ogggt = LIAMBE de/?ectricaqu’y;5 conductlvEt-la aj\;;&%eﬁ' ferrlgib resm
Tensil e el ongatio 80 1500 (normal tenperature)
d ass transi QB‘rP?)%!th?" chllpfl@mg - 60 -120 a/ (b+d)
Rat e 0.4 3 El ectrjcall nd ctlve K|n rbo
f(etj e)n_sf, l1er c(1) a QA?by we-lgh?a( X ?ﬂ of R RIAPY e%ga%ngmer whlch
wt % Propert, si,n

conposi ti on%‘B%ﬁdlangpglr QR chay ué‘r gfllecsrﬁ e”??"?S%@ % Ryoweight | ef

el ongati on on rr] C
g h[t ]

75 1@;3@%@5@“@1%5 ggcuples not Tessmil"\adef 6”‘% Iby weig
the propylene polymer, and which contains not more than
20 % by weight of ethylene;

10 (2) b % by weight (b > 0) of a propylene random
copolymer containing 1 to 7 % by weight of ethylene which
has a tensile elongation (23 °C) of not less than 100 %; and

(3) c % by weight (¢ > 0) of an electrically conductive
filler,

15 wherein the following reiationships are satisfied:

a+b+c=100,

0.5 <a/b<2.0, and

10 < ¢ < 30.

2. The composition according to claim 1, wherein

20 the propylene polymer contains 5 to 15 % by weight of
ethylene.

‘3. The composition according to claim 1 or claim 2,
wherein the probylene random copolymer contains 2.5 to
5 % by weight of ethylene..

25 4. A part-housing container, which is made of the



-

Melt flow rate g/10 mn 5 18 Resistivity
[err] cm 8 X 1i0ferri—7x- 16[ err] Hi nge strength Nunber 1523

12 of times 39 Table 5
I tem ﬁ"lli“lll ’!m“i Exarrpl e Exggpl e Exanpl e

(Ki nd) Pol ypro Pol ypro- Pol ypro-
pyI ene pyI ene pyI ene Property of pol yner A - - - a
wt % 62 82 Ratio of highly- % 100 85
g%%ﬁ;glrhpzoelgpag:\é,)ﬁghgt hP’é?ﬂ'F CUnplsition ¥téo ording Oto claim® 1,
wt % 0 Et hyl ene content wt % 2.5. oo

-# Tensil e e|°&{88t’|'6'rr‘9 % 350 - - EI astoneric resin D
‘(sg'ngd) CEPR LLQFe)%esseal Is_%'c'tit':,n for hEHﬁ_i,Eg @nd supporting a part; ;o
3 3 Tensile elongation 880 1500 1450
(nor mal ter‘rﬁé}%ture) G ass transition [err]C -60 -120 -120
poi nt [ (b+d) El ectrically
conduct‘ﬁa (Ki n@ shyttpn skgij% }%rBBﬁvefrltl'FQr tge part fro %erng

wd bI k Wt %
22 er g%ut of 15[1epr Bﬁgpwqg s&gtion, &e s(i\utter sectLon being °
conposition Bendin eI astic \( rn err] 25000 16000 28000 nodul us
Tensile el oﬁdﬁﬁ% ap °Pen'n912° the rgcessed geqtomndn &iMAISHN
[err]C 128 tenperature a) Thernal defornmation
[err] C 14580 as tQSBe opened apApEIeEed p) Melt flowrate g/ 10 min

21 75
5. A part carrier tape which is formed into a tape

10 form by connecting the part-housing containers according to
claim 4. |

6. A reel for a tape carrier which reel is made of the
polypropylene resin composition according to claim 1 ar\d
around which the parts carrier tape according to claim 5 is

15 wound. -

7. A polypropylene resin eomposition comprising:

(1) a % by weight (a > 0) of a propylene polymer which
has a portion having ‘not less than 95 % by \rveight' of
crystallinity that opcupies not less than 60 % by weight of

20 the propylene polymer, and which contains not more than
20 % by weight of ethylene; | |

(2) b % by weight (b'zO) of a propylene random
copolymer contai-n"i,hg 1 to 7 % by weight of ethylene which
has a tensile elongation (23°C) of not less than 100 %; -

25 (3) d % by weight (d > 0) of an elastomeric resin which



Resistivity [err]cm 3 X 10[err] 7 x 10[err] 8 X 10[err] Hinge
st rength Num:)er 511 445 380 _ of

times a) at kgf 40
I n conpar atr ce the rigi g ty is i nsufficient because
of the | ow ben |cng Le duI us, his conmposition is not suitable

for parts retai n| ng, and : further its thermal deformation tenperature
is quite | ow Moreover, in conparative exanple 5, since the hinge

ser Tesul t M Sé‘f{%ﬁsf'%m%'ﬁﬂhﬂ@r?rﬂi"ﬁt 08f; s  thah diad by at 29 €T =
éﬁ‘ésgﬁte?ﬁrvm' s o B %‘rﬁ’étﬁ{?%gﬁq Bhecat ' <28 OO tmiorsaéﬁ' S aass

particularly suitable for th r ers Mo he I rge parts and the
reel s, and )l[ﬁ% NSLHOSL RS bH 6? ne m°éﬁb5'a?ﬁ'en1;'8 t| cularly suitable
For the carriers f‘ir tp/e by welgm & g b? of an el.ectrlcally conductive

5 filler,
wherein the following relationships are satisfied:

a+b+c+d=100,

0.5 < al(b+d) < 29, and

5 <c < 30.

10 8. The composition according .to cla_im 7, wherein
the propylene polymer contains 5 to 15 % by weight of
ethyliene.

9. The composition according to claim 7 dr claim 8,
wherein the propylene random copolymer contains 2 to 5 %

15 by weight of ethylene.

10. A part-.h:ousing container, which is made of the
polypropylene resin composition according to claim 7,
comprising:

a recessed section for housing and supporting a part;

20 and

a shutter section for preventing the part from being
out of the recessed section, the shutter section being
placed at an opening of the recessed é’-ection in a manner
so as to be opened and closed.

25 11. A part carrier tape which is formed into a tape



CLAI M5 -electri cal I y conductive propylene resin

composi tion co isin a % by weight (a > 0) of a propyl ene
pol yner whi ch mmum&mumon haV| ng not |ess than 95 % by wei ght of

crystallinity Fess th 60 % by wei ght of t he
propyl ene pol yner, and whi &h Eontains not more than 20 % by wei ght of
et hyl ene; 10 (2) b %by weight (b > 0) of a propylene random

copol yner containing 1 to 7 % by weight of ethylene which has a
tensile elo ( S 0 .~ (3) ¢C
% by wei ghtn? %'(}5 %?nh‘:?rcfet}ig t?f\gaﬁtaﬂtgoﬁgyg?x\éocoor{?aﬁf?ﬁ e??coigmg
wherein the fo i rel ati onships are satisfied: a+b+ :
¢=100, t(; &Iaqwbngo[err] a/ bl[err]2.0, and 10 [err] c [err]

g?opyl ene pol yrre Con?‘a?ﬁgoﬁé ga%@%@hw‘af&ﬁi’@eﬁﬁ%?@fﬁe%f t?iqe the
or opyl ene. rBRRSAT BRYRTR €6 afﬁb?ég‘gh@rn "a E8kdig gytw!,“ﬁ"f o ARG ene.

25 5 4arou é’lrv%/h?gHs&hg ﬁ%rt]' aég?ltser ape I:='|S(':cor<f:mg to clalm 11 is

wound.



a8 -
42 pol ypropyl ene resin conposi tj.on according to claim1,
conpr|5|ng a recessed section for housing and supporting a
part: and 5 a shutter section for preventing the part from
bei ng out of the recessed section, ,the shutter section being

pl aced at an opening of the recessed sec? on in a manner so as to be
opened and cl osed. 5. Apart carrier tape which is formed into
a tape. 10 form by connecting the part- hou3|ng‘contalners according to

claim 4. 6. - Areel for er which reel is made of the
pol ypropyl ene resin conposition aCC%B%Rﬁé laim1 and around whi ch

the parts carrier tape according to claim5 is 15 wound. 7.

A pol ypropyl ene resin corrposi t [ on corrpr'i Si ng (1) a % by wei ght
(a-> 0) of a prop, Iene&) )( | ortlon hawn | ess
than 95 % by wei ght Cgnduc "’%r%?&M PRY& y"?ﬁ&? °s ROSI iR i at® 60 %

DO el TP AT B SR L
propyl gne ranle[?ely be electrically charged, which is resistive to a
baking treatment and which does not produce wastes and
- can reduce a material-  cost and a processing cost, is
provided'.
The composition contains of

10 (1) a % by weight of a propylene polymer with a
portion having not less than 95 % by weight of crystallinity
that occupies not less than 60 % by weight of the propylene
polymer, and con.t.ains not more than 20 % by weight of
ethylene;

16 (2) b % by weight of a propylene random copolymer
which has a tensile elongation of not less than 100 % and
contains 1 to 7 % by weight of ethylene; and

(3) ¢ % by weight of an elebtrically conductive filler,

wherein the following relationships are Satisfied: a+b+c

20 =100, 0.5<a/b<2.0and 10 < ¢ < 30.



copolyner containing 1 to 7 % by wei ght .of -ethyl ene which has a

*tensile elongation (23[err]C) of ‘hot less than 100 % 25 - (3) d % by
teight (d > 0) of an elastoneric resin which 43 has a

~tensile elongation of not |less than 100 %at 23 [err]C, exhibits
rubber elasticity at -20 [err]C and has a gl ass transition point
at not nore than -20 [err]C, and (4) ¢ %by weight (c > 0) of an
el ectrically. conductive 5 filler, wherein the foll ow ng
rel ati onshipg.are satisfied: a+b+c + d=100, 0.5
Terr] al/ (b+d)¥ e8] 9, and 5 [err] c [err] 30. 10 8.
The conposition according to claim 7, wherein t he propyl ene pol yner
Contalns 5to 15 % by wei ght of et hyl ene. 9. The
Conposition according to cla|n17 or claim S8, wherein the propyl ene

~ random copol yner contains 2 by wei ght of ethylene.
10. A part-housing cgntalner | i fade qf t he ]polypropylene
resin conposition ac (ordl ng f\ a\ m / / conpri si ng:

(ooooo c)o\nt:u{cj ‘006000 LX)

o0

1 part carrier g spring portion
2 shutter section 7 recessed portion
3 Pprotruding portion 8 connecting section
4 feeding hole 0 connecting section
5 part carrier tape 1 0 electronic part
Fig. 2
1 3 1 } 1
[ 4 n 'Z | . § [ /'1! n h i § r} 7
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a recessed section for housing and supporting a part; 20 and

asshutter section for preventing the part from being ~out of the
recessed section, the shutter section being pl aced at an openi ng of

. the recessed section in a manner S0 as to be opened and closed. 25
11. A part carrier tape which is fornmed into a tape’ 44
form by connecting the parts-housing containers according to claim
10. ' 12. Areel for a tape carrier which reel is nade of the

pel ypr opyl ene Fesigh @nposition according to claim?7 and 5 -around which
the part carrier tape according to claim 11 is wound.




