; 789: e3ewl wdde| g$h. 1 6dl TIkO - 1 *@000p2* Descripti on TRAY FOR CARRYI NG
MAGNETORESI STI VE HEAD OF MAGNETI C DI SK 5 Techni cal Fi el dmmmﬂmﬁmmﬂ
invention relates to a tray for carrying a magnetoresistt L
(hereinafter often referred to as "MR head") of magnetic di sksis59156
Background Art Trays used for carrying wafers, |1C chips, and other

el ectronic parts are required to have darmtistatic properties. Because of

this, antistatic properties have conventionally been i npjﬂﬂﬂﬂmwmmﬂmmm trays
by using as a 15 nolding material, a resin conposition c esin
such as an ABS resin, and an antistatic agent or a conducti Vistyseskdrparti ng
ingredient (e. g., carbon bl ack) BRSSFIREPR herein. However, the trays
obtai ned by nolding the resin 20 conposition containing an antistatic agent
or a conductivity-inparting ingredient (e. g., carbon black) have had the
follow n r,0 t i - I L G..agent have
pr obl erns,gf%r @W%M%Eg%WCM&F%%#g{:#’#gxapt to be
i nfluenced by 25 the anbient hum dity because the mechani sm of el ectrical
conduction is attributable to ionic conduction, that the - 2 antistatic

agent o f | QS QUtea4P@1 Sleeani ng and during longtermuse, resulting in reduced
ant i s%ati c properties, and that incorporation of a |large anmount of an

antistatic agent phaParesen®alinh@itSlci R 1altks RS &4 agd ng carbon bl ack
5 have the foll ow ng problem Although carbon black is "uninfluenced by

huni di ty,ca&:8aRig& miighetdresiiilvk et datbidl tat €6gcont@nnt for
inparting conductivity. As a result, the surfaces of the nol di ngs obtained
have poorrdfeirzidanee alsd "MR dealti'n)g cfhdhasstting digksre apt to rel ease 10
wear i ng dust and carbon particles. For solving these problens, a materi al
bt ai ned by addi ng carbon fibers to, for exanple, a polycarbonate is used
as a material for trays for carrying nagnetic heads of hard disks. 15

| nci 4ent Backgngungd Pirk recent increase in the density of heads, MR heads
are coming to be mainly used in place of conventional thin-filmheads. An
MR head conpri sedTa¥saifefafer S3OWNA% ettt IheP RS+ RREi PtR®Ethe arm
part, and a l.ead Wre connectd to the lit elenment.. 20 |n contrast to the

convent i SHACHIAH-S PR ARSHESTHIHFLHL i ST 22r 5 HREECted by detecting

the current _generati ng when th i.|. appr h a_sianal, .magnetic filed,
the MR clEEERE TE% (85 aRor, Onn thiSs SPtaRt A IS Ean e B S aused o

flow therc%tJUe%&'Bnaﬂ%}fei b%'egﬁ%,'msgé}eﬁc%gr@é | fadth e#};g%%i kﬂit@giﬁg Q%sgd on

current resistance. to thi nism MR ve exteedi ngly
'”pngedmoIdfig material, a resin composition comprising a resin

such as an ABS resin, and an antistatic agent or a
conductivity-imparting ingredient (e.g., carbon black)
( dispersed therein.
However, the trays obtained by molding the resin
20 composition containing an antistatic agent or a
conductivity-imparting ingredient (e.g., carbon black) have
had the following problems. Namely, the trays containing
- an antistatic agent have problems, for example, that the
electrical conduction therein is apt to be influenced by'
25 the ambient humidity because the mechanism of electrical

conduction is attributable to ionic conduction, that the




detection sensitivity and this enables nedia to have a reduced track pitch,
i.e., an increased capacity. Recently, a GWR head has been devel opd which
is intended to attain a further increase in capacity. 5 Since an MR head
detects signals by the nechanismin which magnetismis sensed based on a
resi stance change of the slight current (sensing current) flow ng through
the MR el enent as described above, thefe~is a high possibility that even a
slight noise current m ght damage the I~t 10 el enment. Consequently, as
conpared with conventional integrated nagnetic heads and 1 Cs, MR heads are
far nore sensitive to an electrostatic discharge attrigutable to a

tray/ headrpbt bRt 5¢ ﬂ9?¥Er%%%§5aﬂﬂttBP%PcB%?%Egngu??ﬂn UpLRgr 2PPEG upon

head/tray contacting. 15 |n a,  process for assenbpling an . head, | ead
hire | o EATRCESR (P RHNS| HhoRotannd, R ELRRA BHEBRCPRRGIAG ABS! ead vi re
is attached to.the ti f an_grmpart. In this Lead wire Lch_is met al
wre coar Bhrhy ioarpyPheRcof | RelBtvs: #akFhept 20 FREEBEERLE 2PERY o

al ways 20,in_a_char S ' stat e 0 C i

di ffer enctm%ae%ﬁ/ségﬁe?ﬁerggg%/?%gg' an'%}ef he 5@% acfér\t;m@ar%i)%% clt'as"prﬁéergg;ei?énk an

el ect 15 Cap L yo UDRL PLE1 Sk h§ - p£Sh ek ¢S Ul endiiph GOIGSL Dt 44e ead wire
tiptoatray Is apt to result 1n charge transfer 1n the contact area and
this incrgasgpi<dentbe E#Psﬁﬁﬂi&iﬁy,oéldaﬁﬂﬂg-, etc:, 4itFehotila pgasons

descri bed above, trays Tor carrying MR heads have a serious problemthat
the MR el gaad is daraggd AMyothe £becimpateing dbhahiaegeiey.exxessi ve
contact current which occurs or flows between the device and the 5 tray or
bet ween aresualphethé parfaead bdfictheamolidénys bheainedl haveupbate

resi stance of the tray. Furthernore, in MR head assenbly processes, |it
ﬁeads i n nasystases boessudiebind, andgwehzingi ahdt Aget ARy, tboreleaseng and
heating/drying. The tray is hence required 10 not to foul or damage the
headslur vegring dnshnand aatbaeapParfiat9Fng. In particular, since the tray

is exposed to a drying tenperature exceeding 120C in this drying, it is
required to have BEREhSQLBERT ckhete REPPHRRP st afRateRdeli ptasnedi P¥cient Iy

w t hst and at _dryi t eratyure. .15 [ ncidentall t he performance

b i a1 y2dnae 4eBen ENBERE: BRal 4R PEREPEE. op LphPPErRPEERRatPng
mat eri al s_hag been th Lhi t LC L, nate G € Liclety
generateduﬁﬁaf?fc i%ﬁgg?gé%n égt?ﬁgygcghﬁegéggngg ﬁ%é?ggﬁcthgggglgFed
docunent sy dasngt cgfer to a lower limt of 20 resistivity (e. g.

JP- A- 8- 28 6 ?tﬁe term"JP-A" as used herein nmeans an "unexam ned
publ ighed Japanesgenpfdéftadpp) i ¢8th0obhe 288edP- Y8-828634n(the term "JP- W
as used --- - herein neans an "Japanese publication of a PCT

appl i cati aany)tyVbEhheadpeCcHRt headsecarahepainghtghbdenaealgSusked in
static-dissipating properties are required as in ICtrays, there is a
descri pti phate bfiecehfentibhal &hsnrfadlw heads. An MR head

( comprises an arm part, an MR element attached to the tip of
the arm part, and a lead wire connected to the MR element.

20 In contrast to the conventional thin-film elemeﬁt
in which signals are detected by detecting the current
generating when the coil approaches a signal magnetic
filed, the MR element is a device in which a slight sensing
current is caused to flow therethrough and a signal

25 magnetic field is detected based on current resistance.

Due to this mechanism, MR heads have exceedingly improved



- 5 resistivity of 103 S2/0 or higher is dsirable (e . g . , JP-A
8-283584). As described above, a pol ycarbonate/carbon fiber material has
hitherto been used as the material of trays 5 for carrying MR heads.
However, this material has the foll ow ng drawbacks and it has been
difficult to use it as trays for carrying MR heads, which are especially
sensitive to static electricity. (1) ~ABthough carbon fibers can inpart
excel l ent 10 conductivity when added in a snaller amount than carbon bl ack,
t he conposition tends to give nol di ngs having a | ow surface resistivity.

Because of this, a hig urface resistivity cannot he reallzed which is
required G?tRFFh%%ds?PéﬁEFEFt¥r399 thianeppnlrdspedia te Paven@ eased by 15
reduci ng the addition anoung is difficult to obtain a nolding having an

even resi 5eP9Fey FRAGERLEE be&aﬁse Fﬁe185F88ﬁ°ﬁ 8€P§°&5ﬂé into an unstabl e

t th tt ct h th th 2
?ﬁeecgﬁboﬁéggﬁgig dgsgggsg a?zﬂss %? on ﬁggélmb' és gPS%ﬁF#Vgly(I;rge
Si ze mnth %L?gigoéa egflgggggfkrggllﬁégci un1and a fiber Iength of

about fron15 ecause 0 05|t|on - ---- - gives a

mol ding in which §§ﬁ@§naﬂlﬁﬁrﬁeéaedségeégdseggémﬁawntﬁw ha6fah g%eof As a

result, the surface the nol ding 25 has ar g an exceedingly | ow

resistivigy dHechomhfRe€XBASEY cahbed bhbeksoand %@.&Tsﬁ:la%bl ¥hah3yd ating
ar eas - 6 consisting or the resin; these two kinds of areas €ach has a

size of abpeutnér em&ﬁtuahtaeﬁtmaﬁdlagecn&e&a&b €0 oW BRE EHE G ulgds ineN.
There is hence a high possibility that the sharp tip of the lead wre

connect edMRoe2eméfkt haaddésarjbéedcabevent thdireedis aohtight peistsibar ieyposed
part of the surface carbon fibers to cause danmage due to an
that even a slight noise current might damage the MR

10 element. Consequently, as compared with conventional
integrated magnetic heads and ICs, MR heads are far more
sensitive to an electrostatic discharge attributable to a
tray/head potential difference and to a contact current
generating upon head/tray contacting.

15 In a process for assembling an MR head, a lead wire
is connected to an MR element and this MR element having
the lead wire is attached to the tip of an arm part. In

( this lead wire, which is a metal wire coated with a
polyimide, the polyimide/metal wire contact area is always

20 in a charge separation state due to the contact potential
difference between the polyimide and the metal wire and is
hence in an electrically unstable state. As a result, the
contacting of the lead wire tip to a tray is apt to result

in charge transfer in the contact area and this increases

25 the possibility of damage.



overcurrent. On the other hand, since the charges generated in the resin
areas are less apt to be released, electrification occurs mcroscopically.
10 (3) In the step of subjecting MR heads as devices to ultrasonic cl eaning
wWith pure water or in other steps, carbon fibers thenselves fall off the
tray surface and resinous ingredients present anong carbon fibers peel off.
Such particles released not only cause 4ead fouling or 15 damage but al so
may conme as foreign particles into the space between the head and a hard

di sk during the use of a hard disk drive and cause head crushing. i (4) In
the case where carbon fibers are dispersedly incorporated into a resin, use
i s general | y made Esir £h@0 neagpns dasanihtdghoweortrasserfonprearrying
surface-treating agent for inproving the dispersibility of the carbon
fibers inMhdeads fawgl 3 HATANY REGRIRR Hthat tthe iMR f¥epent . is. ..

t her ebet ween. Use of these-treating agents-nay--pose problens that during
cl eani ng WHAIRRT Pdthe efemiront %mqﬁgﬁ%é%l%’g‘ﬁﬁ’ﬁ‘ﬁ’ TP ERSH

tam nat i ‘ t hat ' d havi latively. |
ol coul o STA G AT TE I Ho- T AR R RYHEE (SRt S nat i on
i th | atil ' Qhj | 0 ' ' I th
Sbove B ook Sharmine A EAGEL BadCTad VA Phy Gl 88 4 00e of

magnet i c déééé%%w;sﬁ%% dsdAl s sdrdacad asispivity in the range of from

10 to 10 an even surface state considerably reduced in the

generation of par tpyaltgeaiteed kY MIC L d¥benM3f ig¥bcddsdd camng. 10
Di scl osure of the Invention The tray of the invention for carrying a

magnet or esidddy e athpicdigalie slitsiectsd Onbgbimd o £y €Ré dtpgy pf a
r@sin conposi tion ponprising a.thernnplastic resin qaterial and qarbon
fibrils inoorqicssadiiacy taret diegting/drying. The tray is hence required

10 not to foul or damage the heads during the cleaning and
heating/drying. In particular, since the tray is exposed
to a drying temperature exceeding 120°C in this drying, it
is required to have such a degree of heat resistance that
it can sufficiently withstand that drying temperature.

15 Incidentally, the performance primarily required of
conventional antistatic or static-dissipating materials has
been the ability to quickly eliminate static electricity

( generated by friction or contacting. Consequently, most of
the related documents do not refer to a lower limit of

20 resistivity (e.g., JP-A-8-288266 (the term "JP-A" as used
herein means an "unexamined published Japanese patent
application") and JP-W-8-508534 (the term "JP-W" as used

-~ - 'herein means an "Japanese publicatioﬂ'of a PCT
application")). With respect to cases where a high degree

25 of static-dissipating properties are required as in IC

trays, there is a description to the effect that a surface



15 is characterized in that the carbon fibrils have a fiber dianmeter of 100
nmor smaller and a fiber length/fiber dianeter ratio of 5 or larger, and
that the incorporation amount of the carbon fibrils is fromO0.1 to 8 parts
by wei ght per 100 parts by weight of the thernoplastic resin 20 materi al.

Brief Description of the Drawings - -- - - - - wFig: -i is a view
illustrating- the- nethod of surface=-5--- - -- -- resistivity neasurenent
used in Exanple 1. g _Fig. 2is a graphic presentation show ng the

results of the surface resistivity neasurenents in Exanple 1 and
Conparative Exanples 1 to 5. FEE. 3.is a graphic presentation show ng the 5
resul ts ofeshetheatyrefehfs QL5 0% hghesiis idesirable (RitS- ardB=ATn
Exanpl e 1 _and_ Conparative Exanple 2. Best Mde for Carrying Qut the

I nventi onB2283988h-fibril conprises a cylindrical core and an 10 outer

| ayer of graphite_deposited Qn the core substantially copcentrjcally, and
the fiber core h sdg?ﬁﬁﬁ+%?gs??ﬁ¥?ur§ Rﬁ#gﬁa?g°ﬂ8FeéFP§g§ﬂt%bh?rneanders.
Si nce carbogeiig iLg o%i§ cgtg gggucgugg w@i hgg?eaigabe% E%w%ter of 100
nmor smelTer-and a Tiber draneterrfiber arameter ratio 18%(FEPEiShaft er

referg@d £9-38ar gﬁ%tMﬁaﬁLQéL'OfHé%é%ﬁ%?¥%F{%a§%8g€??liﬂaghghgnventiOn as

a conductivity-i i ng 1 ngredient, ects are produced.

(1) SincestheogahgoarhiBabks dhareksadsi Bebhe Rl EX1EeTbNul@r DeaRs
exceedingly fine Conductive network, 20 the nolding has an even and snooth

surface. &gspsdEsgl &ari‘?ﬂn&'ﬂk_ﬂi RgaBss @hsbAbheesSdehbacealey senwiitivien a
given range and is excellent in resistivity reproducibility in mnute areas
. - - - -to éRatStnetetheieakhon fibrils have a shape which is 25 not
trai ght but nmeanders, the fibrils bring about an enhanced anchoring effect
i'n the matri x resfh) Although carbon fibers can impart excellent
10 conductivity when added in a smaller amount than carbon
black, the composition tends to give moldings having a low
surface resistivity. Because of this, a high surface
resistivity cannot be realized which is required of MR head
transfer trays. When the resistivity is increased by
15 reducing the addition amount, it is difficult to obtain a
molding having an even resistivity throughout because the
carbon fibers come into an unstable state with respect to
contacting with one another within the molding.
(2) The carbon fibers dispersed in a resin
20 generally have a relatively large size with a fiber
diameter of about from 7 to 12 um and a fiber length of
about from 50 to 300 um. Because of this, the composition
-—-- - - gives a molding in which carbon fibers are exposed on the T
surface thereof. As a result, the surface of the molding

25 has areas having an exceedingly low resistivity due to the

exposed carbon fibers and electrically insulating areas



_ g _ Consequently, the fibrils thenselves hardly fall off upon scratching,
wearing, or cleaning, and the resin also hardly peels off the fibers.
Because of this, particle falling hardly occurs upon wearing, cleaning,
etc. 5 (3) Carbon fibrils are |l ess apt to cause ion contam nation or
contam nation with nonvol atile organics. The tray of the invention
preferably has a surface resistivity of6 from 10 to 1012 [err] especially
from 106 to 1012 S2/0 , as determ ned through a neasurenent using a 10
probe dianeter of 2 nmand a probe-to-probe di stance of 20 mm Furt hernore,
since trays are .exposed to a drying tenperature of from 100 to 120C in
head cl eaangidtdng Aihdhes TRredayi sshdine, kinds of) agreaheash ¥ on 15
preferably has a heat distortion tenperature (ASTM D684, 4.6-kg | oad) of
110C or hidgBdrZS [ FmaBed ts ERMp dith o fEon da i &Bids @&t PTRARSY he dryi ng.

The thernoplastic resin . materjial used as a matrix_resin.in_the invention
pr ef er abl %ﬁﬁﬁes%sfsa:f?q%ﬁsti'gﬁgezﬁsngﬁﬂgfa 8e égf’eﬁ"]sﬁéhf'&d‘lt‘}’cd:?‘&e)*hat es,
pol y(butyl ene terepht.hal ol yet hyl ene terepht hal at e nd

pol ypr opyItzﬁe.stkﬁ\?bla’grs]:#por°afiggr“reyﬁ'r?§ldgtﬁl Sh&ERES nq"?/viaf'? e% 22321 i bed bel ow

n detail. o8 T . finri . . . : b
::Iinarrgt gr 5’1‘1 %‘O%%qu‘%al J%l;ééz;ri aﬁg‘é&sé;é{ﬁ%r :'i}l Y%%Q%{%@Sg%r ?iger.

For exanplf,rfi& fdd¥drs A8hrd R dadustPdlifh D3R4 e used. In case

where the carbon fibrils have a fiber dianmeter exceeding 100 mm the carbon

fibrils i pvars@iddentd.  6ai khar ethBri Raull i ciagk ¢aet aklaryelsh one anot her
and,
generated in the resin areas are less apt to be released,

- electrification occurs microscopically.

10 (3) In the step of subjecting MR heads as devices
to ultrasonic cleaning with pure water or in other steps,
carbon fibers themselves fall off the tray surface and
resinous ingredients present among carbon fibers peel off.
Such particles released not only cause head fouling or

15 damage but also may come as foreign particles into the
space between the head and a hard disk during the use of a
hard disk drive and cause head crushing.

{ (4) In the case where carbon fibers are dispersedly
incorporated into a resin, use is generally made of a

20 binder for binding carbon fibers or a surface-treating
agent for improving the dispersibility of the carbon fibers
in the resin and improving strength at the interface

Ss e therebetween. Use of these treating agents may ‘pose i
problems that during cleaning with pure water, ions

25 dissolve in the cleaning fluid (ion contamination), and

that an organic compound having a relatively low molecular



hence, a stable resistivity is not obtained. The fiber dianeter of the
carbon fibrils is especially preferably 20 nmor snaller. The reason for
this is as follows. As long as such thin carbon fibrils are used, there is
little 10 possibility that even if carbon fibrils fall off, the carbon
fibrils which have fallen off m ght cause head crushi ng, because the

cl earance between an MR el enent and a-h@rd disk is generally 50 nm However,
the fiber dianmeter of the carbon fibrils is desirably 0.1 nmor larger, 15
especially 0.5 nmor |ager, because carbon fibrils having an excessively
smal | fiber diameter are difficult to produce. I n case where the carbon
fibrils hawelight dpeesitates Sha|#EV19ﬁaﬂu51na gﬁ??i%ﬁeﬁ?°aﬁéﬁéﬁﬁﬁg°éffect
cannot 20 be obtained in_.a matrix resin to cause the problem of the
gener at i orWbFR vRERYAG2BLLe 9RF2PAFRI cl es. Because of this, carbon fibrils

e o ably 1 000 oﬁ'%w? Sk B8 SvoBE s S P it sﬁos%ar R&VEar bon
fibrils haveogltubug 5 shaggd Thetmgll tglgknesi ofmgagg oLeng%e car bon
- 11 fibrPFEOTS preterBply abolit T 8% 158 5- 5109 PREASERE V&i anet er

t her eof vmgas!a UR4GLY; KNl BT GRS o;.agrgngaaﬁégo Z5egE, S e carbon

fibril, connerC|a e pro ucts can be use Eor exanpl e, "BN'

manuf acturf-‘gsbyttwé{,l 2R Gﬁéaﬂﬁ%;é bt EEBﬁt !1.9“81];0 16 fi/meanéléﬂeter
10-20 nm aspect ratio, 500-2 or the I'ike can be used. In the case

where at |eash partaet LBetearbayilibbabhg k@dﬁc&&tihXtﬁésganéEQtﬁbﬁsent as
aggregates, it is 10 desirable that this resin conposition should contain

no fibril egopepgeietebarvatied Hyasetratchinghowbabngm 6 baegahingpreferably
10 dun or |ager, as neasured on an areal basis. In the invention, fromO.1
to 8 parts by weight of 15 such carbon fibrils are incorporated into 100
parts by weight of a thernoplastic resin material. Wen the incorporation
amountlOof Rispbasurerpfsthe Ipuensiophan 0.1

The tray of the invention for carrying a
magnetoresistive head of magnetic disks is one obtained by
molding of a resin composition comprising a thermoplastic
resin material and carbon fibrils incorporated therein, and

" 15 is characterized in that the carbon fibrils have a fiber
diameter of 100 nm or smaller and a fiber length/fiber
diameter ratio of 5 or larger, and that the incorporation
amount of the carbon fibrils is from 0.1 to B parts by
weight per 100 parts by weight of the thermoplastic resin

20 material.

Brief Description of the Drawings

- - Fig:-1 is a view illustrating  the method of surface ----—- -

resistivity measurement used in Example 1.



( part by weight, the conposition has too high a resistivity, no
conductivity, and poor antistatic performance. On the 20 ot her hand, when
t he incorporation anount of carbon fibrils exceeds 8 parts by weight, the
conposition not only tends to give a nolding having a reduced surface
resistivity but also has problens, for exanple, that-dust generation
--becones severer and that the conposi 8 on has considerably 25 inpaired
nol dability. The preferred range of the incorporation anount of carbon
fibrils is from1l to 4 parts - 12 by weight per 100 parts by wei ght of
the thernoplastic_resin material. On the other hand, exanples of the

t her nopl astic resFa9maeifap g58BPAS RrREeRtaties showinge th&vention 5

i ncl ude aliphatic polyol efins such as pol yethyl ene, polypr.opyl ene,

pol ybut ené'?skh]r(’:}spBIEyﬁé?h??‘ﬁgﬁ’?@né'?sélsit&y& cMSdsyReTEnts ’é’néz"r?d‘hgjcﬁ efin
resins sugh a? ?ronati%.golﬁcarb nat es, pgly(butylene t er epht hal at e),

pol yet hyl en8™Fer8BRAAZIA 8),x68P356h nyPeRe sul fide), various pol yam des 10

(e.g. , nylon 6, 86, nylon 61 and nylon |rDaB) ol.yet heri m des,
boi ysul fomes. pol SEPnesirr andsaPBir ErRBrBEREERE: SHER T B ¢ ool ns,

styreng rgggggtﬁs@ | fhed aggggeﬂ%%se%% ShbeLSe %%ﬂéawi%%t al

pol yest er escri be ove, trays for transporting eads are

exposed t g;igudbybPdakCIRCERLNEE 0 BhATCLAB AR t12QACHAMARA ] eani ng and
drying. Fromthe standpoint of heat resistance during this drying, it is

therefore preferred in the invention to use a matrix resin capabl e of
having a 20 heat distortion tenperature (ASTM D6%4, 4.6-kg | oad) of 110C or
hi gher. Espeti Mbdy dezi calklrginhgoouthehet antdeaitibsn of heat resistance and
qpst are pol ypropyl ene, pol ycarbonates, polyethylene terephthal ate),

pol y(butyl ene teraphabbbat €ibrahdcooprised pokylpherilcale cereciand 2n
Preferred fromthe standpoint of dinensional accuracy, including warpage
r esi st@nceutegre lpyeycafbonapbdte depogited| phbkhe aere aulstandiiad)y and
pol yet hyl ene terephthal ate). Additional ingredients can be incorporated
into the FEEFRNESAFALILYI oANEctBrIERGeEo CORE haded itRPUlRT E&fFURtuTe
Exanpl es o;,tge_addi%ional_%g%[ diients include yarious dditLge_ uch as

i nor gani ¢ *PA6Pods FEFnPoFES ud PragdegsassSEP68r SaTRPR; EAPFLS: s,

si |1 ca- al wpi g 4l berg, ol assLATLL §a0al e febers Ak numbargi e £ bers,
and al um numfi1bers; organitc tIrprous rernirorcenen suchn as aramd

fibers, pQEyEEEQQeEiQEBSa %&ﬂe&lHQ%QE%%EVfE%Q%r%ﬁameter ratio

15 (hereinafter referred to as "aspect ratio") of 5 or larger
are used in the invention as a conductivity-imparting
ingredient, the following effects are produced.

/ (1) Since the carbon fibrils dispersed in the
matrix resin form an exceedingly fine conductive network,

20 the molding has an even and smooth surface. Accordingly;
the molding has a stable surface resistivity in a given
range and is excellent in resistivity reproducibility in
minute areas. - - s

(2) Since the carbon fibrils have a shape which is

25 not straight but meanders, the fibrils bring about an

enhanced anchoring effect in the matrix resin.



inorganic fillers such as talc, calciumcarbonate, mca, glass beads, glass
powders, and gl ass balloons; solid lubricants such as fluororesin powlers
and nol ybdenum di sul fide; plasticizers such as paraffin oils; 15
antioxidants; heat stabilizers; light stabilizers; ultraviolet absorbers;
neutralizers; lubricants; conpatibilizing agents; antifoggi ng agents;

anti blocking i agents; slip agents; dt etrsants; col orants; antifungal
agents; and fluorescent brighteners. 20 Furthernore, a conductive filler
ot her than carbon fibrils can also be used in the resin conposition
according to the invention. For exanple, use can be nmade of conductive
fillers sEemsesuantdivt,i ¢he fideila themselyss hagdly |£2}L *EHpeponzinc,

ni cked, stainless steel, 25 brass, and titanium carbonaceous fillers such

as vari ousSaRAtshing adearigiGp At &LeRRing i A ettt MEARIFHY - 14
graphite), particles of vitreous_carbon, pitch-derived car fi bers,
PAN- der i v@eedst IRFE fths L1ibgHRF 'grgﬁﬁiaf’éﬂ/\ﬁ%slé‘r’?;' Eﬁ‘(f% %r}i]dé‘ﬁ |lers

such as zinc Bxide, tin oxide, and indﬁ€n1oxide. In the case of using a

metal 5 oXtAREM 1935955 WP MRS & T ect¥ons due to the presence
of lattice defect S(ﬁgﬁér%%%?%%\ﬁl%og%m & d yaP@'%gc?iﬁsM?lpe added to

the netal oxide so oen e conduct1 vitty exanpl e, al um num

anti mony. Ak fhlior S0 ShCARANESL IR AN noiYSiaciid SxbaRicand Indium
10 oxi de, respectlvély. I't 1's also possible to use a conposiie conductive

filler formed by egRd ivihFYDOURd iRfenttlon (rdddeatiiy has "Bt fhricdy
depositing conductive tin oxide on the surface of potassiumtitanate

whi skers. RIHASSESY Bf Frdinciofy toha oft MACTorgsddiaund Frawaref ng to the
i pvention are not particularly limted as long as they are suitable for the
trix resiot?uQ¢@l, Fos dxtaphined hthcoughsatmeaseeaméetpusinged by nixing a
thernopl astic resin material with carbon fibrils and then nelt-kneadi ng the
m xt ulé® Wydvke Bhidneteriod®r? mmldndyid |progeBrerdpreke  dis bahee sof ed0
kneadi ng extruder, tw n-screw kneadi ng extruder, kneader, or the |iKke.
mm.
Furthermore, since trays are exposed to a drying
temperature of from 100 to 120°C in head cleaning and
drying as described above, the tray of the invention
15 preferably has a heat distortion temperature (ASTM D684,
4.6-kg load) of 110°C or higher from the standpoint of heat
resistance during the drying.
The thermoplastic resin material used as a matrix
resin in the invention preferably comprises at least one
20 member selected from polycarbonates, poly(butylene
terephthalate), poly(ethylene terephthalate), and
polypropylene.
Modes for carrying out the invention will be
described below in detail.

25 The carbon fibrils used in the invention have a

fiber diameter of 100 mm or smaller and an aspect ratio of



The resin conposition according to the invention is desirably produced by
the process described, e.g., in JP-W8-508534. This process is conducted in
the followi ng 25 nmanner. Carbon fibrils are dispersed into a nmatrix resin,
for exanple, with a high-speed m xer manufactured by - 15 Henschel.
Subsequently, a shearing farce is applied to the m xture, for exanple, with
a corotating tw n-screw extruder avafl &Ble from Werner-Pfleiderer, a
counter-rotating tw nscrew extruder nmanufactured by Leistritz, or a

Ko- Kneader 5 nmanufactured by Buss to thereby reduce carbon fibri

aggregates to a smaller size. The shearing fqQrce is applied unti]

substanti & °OF 3BEeH- tﬁ@raﬁﬁP’éBg{FestgFe§ ’ﬁ'ﬁ fjﬁéclﬁl%qﬂ’ & P Wsfliced to a
di anet er %g%ll r thag about, 50 um as neasured on an areal basis, preferably
until at PS4sC3RPHA aggregat es present are reduced to a di aneter
smal | er than about._25 um a asured _on an areal, basis. The.shearing force
is nore preferabl ;naﬁﬁlsleec‘f%&%% ﬁ:%seut‘):s rgar?tnl aﬁbflé‘fla}’oﬁ‘é% h%hfz;lgghberregat es

present ar uce I ATRIES, r . ed on an
areal 15 t?g&;“%fj‘%gn%"te"%ﬁ?&?{:ﬁal y prmél?'gﬁgﬁeycgapp I 2’%%%&% u&%o ?ﬁ"béBE

aggr egat e5 JeS e e iElHEaE ildh 2 HAERIE W SHRI A 4A5n8P0M g3 um as
nmeasured on an areal basis. ( It is also possible to prepare beforehand a
mast er bathdd, 0 WstatleedaritdtGardion § idyt |sbedithak | utthd teidt hereafter.
Use of the master batch nmethod is desirable in that since carbon fibrils
are preseiiametdic cRHRY dadibdh ifibrilighty SPECIHI R} i Prefaratbbpr20g force

causing -- - dispersion is enhanced and, hence, the carbon fibrils are nore
easi |y di sperceedmaldidekhe Theyreasbhe fiomyvahtiisod sf as' fedrliopsng As long
magnet oresi stive heads of magnetic disks is produced by -I's nol di ng

pel | et s ofast tsarchhshinpg aadineed fidstid s @A isedn thexe algi Yebtbdape.
Exanpl es of techniques for this nolding include extrusion nolding, blow
nol di kg, ipssEdbidd wblthaty evanl MaarRamrfabitla fabligetf nj Eeei on nol di ng
's S desi rci?alg:lbeonarxr"'.l?i.nb(‘:]r:i.tlhseSwehirg:l%'lI Cﬂarlge tfea(.:lhlnei:g uoe‘.‘:'sf fnru(.)gr?xé hgause head
crushing, because the clearance between an MR element and a
hard disk is generally 50 nm. However, the fiber diameter
of the carbon fibrils is desirably 0.1 nm or larger,
15 especially 0.5 nm or lager, because carbon fibrils having
an excessively small fiber diameter are difficult to
produce.
( In case where the carbon fibrils have an aspect
ratio smaller than 5, a sufficient anchoring effect cannot
20 be obtained in a matrix resin to cause the problem of the
generation of wearing dust and particles. Because of this,
carbon fibrils having an aspect ratio of 5 or larger,
preferably 100 or larger, more preferably 1,000 or larger,
are used.

25 As described above, the carbon fibrils have a

tubular shape. The wall thickness of each of these carbon



standpoint of cost, it is necessary to select appropriate conditions
because the products vary in surface resistivity with resin tenperature,
nol d tenperature, and nol di ng pressure degending on the structure of the
nold. 10 In producing the tray of the invention for carrying

magnet or esi stive heads of nmagnetic disks, the nolding thus produced nmay be
subjected to an annealing treatnent &t 1dreéi nary pressure or a reduced
pressure and at a tenperature not higher than the heat distortion
tenperature 1S of the material, when a volatile gas generating therefrom
may be problematic in the use of the nolding. incidentally, the tray of the
i nvent i on fidbricks ris mrefispably cbent Eromfisl oko nffighetimesi the putexn
surface resistivity in the range of from10 to 1.012 [err] 20 especially
from 106 tdiameter [ghejeqf, whieh hedIvablyhn Heastrraentf uSreg &-Probe
di aneter of 2 nmand a probe-to probe distance of 20 mm Nanely, the tray
is excell f® B s¥%in the.evenness of surface resistivity in extrenely small
areas. 25 In conventiaqnal asurenments of surface resisfivjty, el ectrodes
Raving a relativelF |51 RaAR HARFLL. SORRESAAL| TYA DL RECIROrS
exanpl e, accor.din 48 ASTM D27 q_eoer,,iBQp,ermaaln ef ectt rrod bof R B30 m?2 and

a central %7%clfero e of at?gutex mf2 are useéi1 é‘sc sumﬁ e area ergctrodes. 5

Found val ueseofy il T ARG LSl adi [ V10! af Aol dllaUely ol 26156053, having a

relatively Tar area are val ues uenced by an averafe contact

resi stance;ifdderHEELS 150G G66) Vot hetdier £kECELRUBS ubkal s therefore
i npossi ble to detect resistivity unevenness within the el ectrode areas. 10

On the other hand,rd reH®|Slask arHd¥d et Old0d 1§65k &) €ied | @r®H di Ng, the
skin layer on the nolding surface is apt to have unevenness of thickness

dependi ng Sibyil €l ix &5 MEEri CadE N ral poseme ves neggrefatéber far £s t he
areas where the material flowed with intense shearing, as 15 around the
gat e, 18i ghdesixadlle othmty ctlzins | res Baseomposition should contain no
fibril aggregates having a diameter of about 50 pum or
larger, preferably 10 um or lager, as measured on an areal
basis.
In the invention, from 0.1 to 8 parts by weight of
15 such carbon fibrils are incorporated into 100 parts by
weight of a thermoplastic resin material. When the
incorporation amount of carbon fibrils is smaller than 0.1
( part by weight, the composition has too high a resistivity,
no conductivity, and poor antistatic performance. On the
20 other hand, when the incorporation a@ount of carbon fibrils
exceeds 8 parts by weight, the composition not only tends
to give a molding having a reduced surface resistivity but
also has problems, for example, that dust generation i
becomes severer and that the composition has considerably

25 impaired moldability. The preferred range of the

incorporation amount of carbon fibrils is from 1 to 4 parts



resistivity due to the orientation of fibers or structures, while the area
corresponding to the end of the nold or around a weld highly tends to have
a reduced resistivity. In particular, in the case of a filler having a
relatively 20 large fiber dianeter |ike carbon fibers, resistivity is apt
to fluctuate depending on whether a skin is present or not and on the state
of fiber contacting which varies witlr @2 entation. In trays for carrying
conventional electronic 25 parts, such slight fluctuations of resistivity
have not been regarded as problematic. However, trays for carrying - 18
devices extrenely sensitive to static electricity, like MR head transfer
trays, ar®¥ epiightd Rer QR razksdey weight|ef| t/g? ythermomplasgtigr eas.
Consequently, in the invention, found values of 5 surface resistivity
obt ai ned RS MATFas using a probe dianeter of 2 nmand a
probe-t o- probe di stance of 20 are used as indexes to thereby regul ate
Tha QYHAT P EEE

evenness of surfa®® N a PP HRY k. the cthermor PFI1 be

expl ai ned below in nmore 10 detail_b eference to an Exanpl e _and

Conpar at | T B EABEE 4° /2 REEH< RO THR R P B BEPBFERANA by

500, 2, B00) TG ST Y S FRANF Phuch (0 pObvATORREE, (7' 15y, 1,

R R R e e R v i S e R G

7025A" magdBediEethdy Md swbh-sdie Wi PESLAYIsHERSLE CarbRatikt d.)
polycarbonates, poly(butylene terephthalate), poly(ethylene
terephthalate) , poly(phenylene sulfide), wvarious polyamides

10 (e.g., nylon 6, 66, nylon 610, and nylon MXDS6),
polyetherimides, polysulfones, polyethersulfones,
polyetheretherketones, acrylic resins, styrene resins,
modified poly(phenylene ether)s, and liquid-crystal
polyesters.

15 As described above, trays for transporting MR heads
are exposed to a drying temperature of from 100 to 120°C in
head cleaning and drying. From the standpoint of heat

( resistance during this drying, it is therefore preferred in
the invention to use a matrix resin cgapable of having a

20 heat distortion temperature (ASTM D684, 4.6-kg load) of
110°C or higher. Especially desirable from the standpoints
of heat resistance and cost are polypropylene,
polycarbonates, poly(ethylene terephthalate), poly(butylene
terephthalate), and modified poly(phenylene ether)s.

25 Preferred from the standpoint of diméensional accuracy,

including warpage resistance, are polycarbonates,



and the m xture was kneaded to thereby obtain a resin 20 conposition in

whi ch the addition amount of the carbon fibrils was 4.5 parts by wei ght per
100" parts by weight of the resin. A tw n-screw kneadi ng extruder was used
for the kneading. After the kneading, the conposition was pelletized. 25
Sections having a thickness o0 1 umwere cut out of the resultant pellets
with a mcrotone and examned with ah13 —~ 19 optical mcroscope. These
sections were obtained fromarbitrarily selected ten parts. As a result, no
carbon fibril aggregates |arger than 50 um were observed. Furthernore, it
was ascertained with a transm ssion 5 el ectron m croscope that carbon
fibrils hpelpdbutiiléne tHezephthadatebpuandOpabyfetbydessl y di spersed and
that each fibril was not straight but nmeandered. Thereafter, the pelletized
resi n wastevepbthalabehn injection nol ding machine to produce tray sanples
of a 10 sheet form having dinensions of 100 man by 100 mm by 2 mm

(thi ckness) (her ePd@itipnakftpgredients apache sm%eyratﬁiislft&a fthe
conposition had a heat distortion. te erature of 145C as neasured in

accor danc®eftPh RBPREDERIN (aCEOKdiNgalP the 31BVeREioRedf d87pFES -obt ai ned

wer e eval uat ed_ f or erties b e. foII met h The .results are
houn i o Baprares,al BREcaa§TEitnb ] ogEpaY sn?ﬁelaviFﬁatvaﬁ§°8fupart.c|e
cont am natl . n _cont am nati on n onvol a I gani c (0] a natl on
o haapdiesk@ 600! A1 DALLA0n; 8161 RO0KS| BLiRESLAGRLELCOMNAN AL O

pr et reat Mgl oL 0+ 508-V 8L VaLL 0BT nal 8 B} BUbCatlbhi A opigeCheant ng wi i h pure

wat er and”t ute drying ih a oven h|s operation was

Conduct ed bEa@sE{zﬁalﬂlEQHm:eAﬂLbébg cabhai BEhSbYsadel @ibkhe shaet sanple
rS|on were gl ass 25 containers. - 20 <Exam nation of Surface State>

A surf aceathmi@ntGhe€ibeaBp| 6ryafiiexfibeétsOpednpbotagenks theheals taken with
an optical mcroscope. (The results are shown in Table 1.) 5 <Surface
Resi sit( vi ayamIHefiberacepokginidei £ybetsa ahdeflaagplresias fibaxs;ed Wt h
Hiresta I P (manufactured by Dia Instrument Co.) using two probes (probe
di anet er, iforgpnprofeliexrpr ebehdast &adte, 28lmupmatazgboappei etivel,t age of 10
V. Wth 10 respect to sanples having a surface resistivity |ower than
glass beads, glass powders, and glass balloons; solid
lubricants such as fluororesin powders and molybdenum
disulfide; plasticizers such as paraffin oils;
15 antioxidants; heat stabilizers; light stabilizers;
ultraviolet absorbers; neutralizers; lubricants;
compatibilizing agents; antifogging agents; antiblocking
{ agents; slip agents; dispersants; colorants; antifungal
agents; and fluorescent brighteners.
20 Furthermore, a conductive filler other than carbon
fibrils can also be used in the resin composition according
to the invention. For example, use can be made of
conductive fillers such as metallic fillers such as
aluminum, silver, copper, zinc, nickel, stainless steel,

25 Dbrass, and titanium; carbonaceous fillers such as wvarious

carbon blacks, graphites (artificial graphite and natural



104 [err] measurenments were nmade with Loresta (rmanufactured by D a

I nstrunent Co.) using four probes (probe dianeter, 1 nm probe-to-probe

di stance, 10 mm). The position of neasurenent is shown in Fig. 1. 15 Probes
2A and 2B were contacted to two points which were | ocated respectively on
both sides of the center of a sheet sa le 1 so that a straight |ine
passi ng through the two points were petfendicular to the direction of resin
fl ow. The neasurenent was nmade at an interval of 10 nmfromthe 20 gate to
the opposite side. (A graph showing the found values is given in Fig. 2 (
in the figure). The maxi mum and m ni num val ues are given Table 1.)

<Surf ace B&EIP FtﬁﬁvyPPﬁtWFﬁGPe°ﬂr§&§5QHqﬂnﬁ?€§ Iﬂiﬁgi 4 tip shape

f 0.5 R 25 d di st f f f
Sheet sam§PEPRAIEAPE T P0ad o %e'dia%r%%eﬂfeé%”%‘a‘aﬁ%@&‘ zra""aﬁ“ Btween t he
| ectrod d_at |t 10 \. t
Teasur amoRL SKEGR ; BCESPAREE GRS & R A AR AL QI AdvEht st
OrP. . VAGURRY. NG iR SERV‘@hb“F%Q of Lising B 8.0 0Ure) ) 5

<Abr asi on oF0SS ‘i 7 Scriat chi ng> e anount o ust gener y a sheet

sanple up r SHE Wi - i teSt ghe USI NQ

abr asi on %P‘ﬁg%%H%qll}rﬁgﬁﬂ? e ?@n I tﬁ%r?s et(;{bé;bsl égaﬂcoﬁ:g% ﬁbaﬁ% gﬁrevol ution
speed of ? Q2 sl e qr&?tu@&e d%b.fe%%soranw S5 s lcdvsudHiiei €¢] eani ned
(the resul'ts are shown in Table 1 ) . <Particle Contam nati on> One sheet
sanpl e WaldpaHRY $RE be 2Miad tf Hhid earfileloxialel 4 tdAaSktd i enlavee (4RekHz,
0.5 WcnR) was applied 15 thereto for 60 seconds. Thereafter, the resultant
pur ewat er cotiduatti wids .SUEkedexainpla , palumineam;oantdmohngr, @ad itcdresaren

| yquid to thereby determne the particle sizes (dianeters of dust

parti cl es)usea ashelopartier ficrerdaic (EXisle esuln oxide stpwh indileml e 1). 20
<lon Contam nation> One sheet sanple descri bed _above was imersed in 50 nL
of put® wedde amespectivaler was i8i plee apseeblﬁortoeelsm fut es.

Thereafter, the ions which had thus dissolved in th ure water

anal yzed KPURaSide Gepdustipey fdden £ ermed ky aﬁ%’ ?'\r‘,\ﬁ ?vﬁifs

or the like with a metal or by depositing conductive tin

oxide on the surface of potassium titanate whiskers.
Processes for producing the resin composition

15 according to the invention are not particularly limited as
long as they are suitable for the matrix resin used. For
example, the composition can be produced by mixing a

( thermoplastic resin material with carbon fibrils and then

melt-kneading the mixture with a Banbury mixer, roll mill,

20 Brabender, single-screw kneading extruder, twin-screw
kneading extruder, kneader, or the like.

The resin composition according to the invention is
desirably produced by the process described, e.g., in JP-W-
8-508534. This process is conducted in the following

25 manner. Carbon fibrils are dispersed into a matrix resin,

for example, with a high-speed mixer manufactured by



_ 22 _ QNonvol atil e-Organic Contam nati on> One sheet sanple descri bed above
was imersed in 50 nL of "Asahi Krin AK-225EC' (nmanufactured by Sum tonpo 3M
Ltd.), and ultrasonic wave (40 kHz, 0.5 WcnR) was applied 5 thereto for 60
seconds. Thereafter, the resultant extract was volatilized on an al um num
pan at 100C, and the residue was wei ghed (the results are shown in Table
1). COVWPARATI VE EXAMPLE 1 Into 100 partt® by wei ght of a polycarbonate 10

(" NOVAREX 7025A" manufactured by M tsubishi Engineering Plastics Co., Ltd.)
were incorporated 15 parts by wei ght of PAN-derived carbon fibers

("HTA- C6- SR* manufactured by Toho Rayon Co., Ltd.; fiber dianeter, 7 um
aspect ratHenscheb)) Subiseguentdpy.cd IFhearjnghdoreee igi mprdiiedks tes the 15
Exanple 1 were obtained therefromin the sane manner as in Exanple 1. The
sheet sanptiestywie ai fo% ekAwrlgal YhER P feRPretA RS Bin pScrey fexkruder
resistivity, and various i contamnations in the sane manner as in Exanple

1. The restNailapie SHerih WermenTRi leideres g 2 FQUnhe - 3P ating Y% T qure).
COVPARATI VE EXAMPLE 2 Into 10 t i ght of I t e (" NOVAREX
0o martEY P Y TSR AP e TRt Aot o i KAGe et vt e

[ ted i ght, of BAN-der i ved bon, {.i

|(n|(3rc|)_'r6\p r?éf?n%%?fg ac%%lrlge’ﬁ\%;l/gé}oiﬁ% ay%er"]éf:o.e,eélltveg.cjaf‘:rr.rggﬁl%xglrer{plses havi ng
the sanme dj D0Ss t6 £3%sm Jhé]p | & ‘Q%reeag?.gtga' eld herefromin the

same manner-as Tn Exanple 1. The sheet sanpl es obtar'ned were eval uated for

surface reglsiiddivntSr$@Sodeisiiy AVl i o MRt %& SN A SEH LUS
cont am na"taais%ﬁns in tlﬁe sane nmanner aslyi n 5 Exanpl eﬁlﬁ e erersllsjifts are shown

in Table 1impnthé&i@bxtirédrsd fdddted t6al@EpRotd Y Garhd TLELSthan GGARATI VE
EXAMPLE 3 Sheet sanpl es having the sane dinensions as in Exanple 1 were

obt ai ned %0 tjae sSsMeafursd s am deap|leadis lpEapibiPaintil estn
conposition consisting of 100 parts by weight of a resin and 10 parts by
wei ghflOof Teadond®% bof | thevaagypbega bes presehrtitary wedeeddntdidwri|l naster
bat ch prepared by dispersing carbon fibrils into the same pol ycarbonate as
t hat used ¢$pqg§9@|%mq;%ﬁ§rﬁhpn about 25 pm as measured on an areal

basis. The shearing force is more preferably applied until
substantially all of the aggregates present are reduced to
a diameter smaller than about 5 pm as measured on an areal

15 basis, and especially preferably applied until 98% of the
aggregates present are reduced to a diameter smaller than
about 3 pym as measured on an areal basis.

{ It is also possible to prepare beforehand a master

batch highly filled with carbon fibrjls and dilute it

20 thereafter. Use of the master batch method is desirable in
that since carbon fibrils are present in the master batch
in a higher concentration, a shearing force causing
dispersion is enhanced and, hence, the carbon fibrils are
more easily dispersed.

25 The tray of the invention for carrying

magnetoresistive heads of magnetic disks is produced by



1S pol ycarbonate ("NOVAREX 7025A" manufactured by M tsubi shi Engi neering
Plastics Co., Ltd.). The sheet sanples obtained were evaluated for surface

resistivity, abrasion j loss in scratching, and particle contam nation in
the sane manner as in Exanple 1. The results arE§shomn in Table 1 20 and
Fig. 2 (~-~in themg%ggre) . COVPARATI VE EXAMPLE 9™ Sheet sanpl es having the
sanme di mensi ons as e 1 were obtained in the sane manner as in

Exanpl e 1 except tahgrt use was '?ﬁﬁj@mfth resin corrpositi on prepared by 2S
i ncorporating 16 pa tlé’ebyswg ght of acet )Flh@rse L)gck (" Denka Bl ack"
manuf act ured by Q—:y;gi%é;agaku 00 \Exaf, F}ﬁ%as a S%ed £8 ctrve car bon
bl ack into 100 parts of a po c&lfbtta &( NOVA
manuf act ured by M-‘asgbl shi Engsl"'l’?é'embng gl astics COTWestg,). The shete’t°n ingg
sanpl es obt ai.ned wer e*E¥amugy d for sur gcebleﬁr vity, abF’&ss Pyl oss in
scrat chi ng, gndqwlt ag}le cont a ’fﬂatrm n t he sa %‘gﬁ er;.as in Exa%’rﬂ'% 1.
The results are shows oL® Aabl, g and F| g. uih(igﬁé [err] 'Hﬁtcnad‘d ur 1:3;
COVPARATI VE EXARPaIGS, Sheet s n%f‘ése t he sa 4 ons as |
Exanple 1 were obtai netht et he, sane rrann Ra@istéd, Exarrpl ?"’Ekaapt t hat a
resin conposi t|°9ndciQQ§| sting ofstioatpart? by wei é’rﬁq’-@fs Fesin and 0.05
parts by wei ght of carBBnbécQ{,éés Was ob Fﬁedap¥ diluti ng " ther bon fibri |

[

mast er batch pfefarsad by di spersi e qay fibr P nsald sanme 15

pol ycar bonat e_as thl;js t?}s/é'@lupazg%arrpl e 1&Jo car bon‘gl?eallpa‘d@@%]%
7025A" manuf abt ﬁﬁedrgy M t subi shi rEngmaf I ng PI i"CSuQQ Ltd.)

sheet sadpl es obt ai ned %@?Qd | uat ed for @g@tltresr stivi Fyrﬁ‘aa.gb gpsame
manner as in Exanpleri. The resucf sﬂw% own in reah@ alnd Fi g. Sty
([err]-[errlpil the flgﬁF@S’UcJ_ng le 1 iy IreEg rrg ding

1Conpar a- Corrpa?'é Wé’i Conpar a-% stivetiveti B?rmej_aveExarrpl e
1Exanpl e 2 e 3Exanp "é’%lﬂé@g;l e SExam Hatthen 4 Qﬁ’ surface’

st at et hecar bonsHFPdcaa_&,bgr s wer evva§‘€xpagggtext renel ?&ﬁdohhgg¥en anddegr ee
of snoot hex pasyy ewas Subje digke
unevenSurfaceNaxﬁma&ég%' >101 " <10t§&05c6)§1,09>101 res] s‘ihmmdﬂsxlol)(p?@ M n
i mun2x10’ <,t_§z§g,g<1g1x10( fo’lP(rlngl%(leOZ) Rﬂﬁaahga | oss ng

i nscratchi ng95I ] rticlePaf Feeaq, re"=1tm
dan616§34Maﬁ,go 90895%@)’(93‘&11:& LS 2€0. 5 Lﬁmm@ 026330856697300nati on
20. 7 |1 an6007950i 258@143;130) (pcsf’crﬁheoh gn310411 692@102034302. 0

Y. %01060’1?3085(}9£é)l onKi nd fotd. 99_?50 009§c nﬁasﬂopédet ect edi nati oni onCl' 0

. 00150 01580220
)N03 0. 00200. 002§ OOBZNonvd‘F’atthbe %r ganr cO BE?H@ZQ%%V?M am na?*r‘b!re
(pg/cn2),* The va U‘bd‘r‘mt 13;‘ par ent h@sPE tRe ,0bt ai ne tthebg sta using
four pro% % L N | the ot Hdre e gl ues were Pldimpd with Hi reg’f‘a at an
appl i ed syl :taage of gi’@@!o‘a‘es,-_ , ¥ of ¢y
<

e )
20 reslstiV'



- 26 Table 1 shows the followi ng. In Conparative Exanples 1 and 2, in

whi ch carbon fibers were incorporated, the conposition in which the

i ncorporation anmount thereof was small (Conparative Exanple 5 1) only gave
nol ded articles Which were uneven because they had high-resistance or

| ow-resi stance areas, while the conposi4ion in which the incorporation
anount thereof was |arge (Conparative Exanple 2) gave nolded articles which
each had too low a resistivity throughout. Thus, these 10 nolded articles
failed to have a stable resistivity in the range of from104 to 10'"'2 [err]

In the reﬁieﬁbir\é.ilt]& BRafu et f‘Br”LQHxBﬁlér _eééqoms?ﬁg e8! As¢mapbigl es were
found to Rave areds having an exceedi ngly hlgh resi stance. In such nol ded

articles, aS?EQELiShie&ailmiechQ'o‘@et e bRl 630 km2CRAHASt Lagtyhlh, e.g., the
sharp tip of the lead wire attached to an MR head. Furthernore the sanples

of Conpar allev®rodenplifeabbuand 9? s f ere@duseasadesmhltepanteal e falling and
hence had the high possibility of danmaging or fouling devices. In

parti cul aelectrodew.of the fact that 20 carbon fibers were exposed on
nol di ng surfaces, there is a high possibility that products m ght cone into
contach with suchFewrpdswdlpest ofosurifacec zeisés tiviiéys obttedpeldyv e thi ght fal |
off . Even the nolded articles containing carbon fibrils 25 not only have
too | ow aspel elieFtrpdes hegiogsa wedatiyedyslangepansaciage ivialayes ncr eased
amount When the addjtion - 27 amount of the carbon fibrils is too |arge
as in ConpRfdteRrseskypEd Rveardrerodtpct Fosdpdiamcsydint ithe ARAMED of

and | mpai FEEERRG S FTRORIGIRERESS & AE RoLISFRECERpSPRPROLBARAR ¢ 4,
(1, L AR RIS D SRl YA MRS, e o
NECESHRIY reSiStibkt¥he other hand, in molded articles obtained by
injecticon molding, the skin layer on the molding surface is
apt to have unevenness of thickness depending on mold
pressure or concentration unevenness. Furthermore, the
areas where the material flowed with intense shearing, as
15 around the gate, highly tend to have an increased
resistivity due to the orientation of fibers or structures,
while the area corresponding to the end of the mold ox
around a weld highly tends to have a reduced resistivity.
In particular, in the case of a filler having a relatively
20 large fiber diameter like carbon fibers, resistivity is apt
to fluctuate depending on whether a skin is present or not
and on the state of fiber contacting which varies with
orientation.
In trays for carrying conventional electronic

25 parts, such slight fluctuations of resistivity have not

been regarded as problematic. However, trays for carrying



As a result, the generation of wearing dust or particles 10 increased
considerably. In contrast, as shown in Exanple 1, the conposition
consisting of a thernoplastic resin conpounded with a specific anmunt of
carbon fibrils had excellent heat resistance and showed a stable
resistivity in the range of 15 from1 0 1012 [err] , which is required of
MR head trays . Furthernore, the noldi'ng surface was even and snooth and,
in the resistivity nmeasurenent in mnute areas, showed satisfactory
reproducibility accordingly. It is thought that these effects are

attribut a&éx?i{:&stQQtE%%l%hQ&nLE%i@Q E?LQQQtEE%iL?FgEEE%&Se;dni'g%i H&e resin;

formed a Ta I ner co ctivé network an carbon ers.“fn"a on, the

ol ded arplLehee-URLPes! GRRLLCARESY b Pblieo! hRUL! Sl EARLAE BRT 11 C €S UpoD

wearing, cleaning, etc. s'is attrrbutable to act t t he carbon 25

fibrils, phoseesbare is BMhisbiahghhsbut nmeanders, bring about an enhanced
anchoring effect inthe matrix resin. As - 28 aresult, the carbon

fibrils thensel Ve@oﬂi@étgvhénfzﬁirl OhT tHEO0INGEABLER| NPounBataD@esOb£C] eani ng,
and the resin also hardly peels off the fibers. Furthernore, the carbon

fibrilss usedfaset hesiateritgnohtaihads fapt miautauacerenusiagnthapriobie on or
contam nation with nonvol atile organics. Industrial Applicability As
descri beddaameternofieRanin, anHeai pyehertp-prpbevddetancer af ROr mpa@nE ng
magnet oresi stive heads of 10 magnetic di sks which has excel |l ent heat
resi st ancesednagyvéndssesate tharebyamggulatgop¥esnesgcefr 8¥rfeic@ity in the
range of from 104 to 1012 S2/0, is inhibited fromgenerating wearing dust
upon scra¥eRiAGivihEYr tRg2 Bigk| €88FRG: and is al nost free fromthe probl em
f h foulin 1 ion nonvol ati | r gani :
? ead fou 9 O&hgafg gnt?oga#iff BZ egpiéingg geigw gnomgge cs, etc
10 detail by reference to an Example and Comparative Examples.
EXAMPLE 1
A master batch prepared beforehand by dispersing

carbon fibrils (fiber diameter, about 10 nm; aspect ratio,

500-2,000) into a polycarbonate in an incorporation amount
15 of 15% by weight ("BN Type" manufactured by Hyperion

Catalysis International, Inc.) was usad. This master batch

was diluted with a polycarbonate ("NOVAREX 7025A"

manufactured by Mitsubishi Engineering Plastics Co., Ltd.)

and the mixture was kneaded to thereby obtain a resin
20 composition in which the addition amount of the carbon

fibrils was 4.5 parts by weight per 100 parts by weight of

the resin. A twin-screw kneading extruder was used for the

_ kneading. After the kneading, the composition was
pelletized.

25 Sections having a thickness of 1 pym were cut out of

the resultant pellets with a microtome and examined with an



- 29 dains 1. Atray for carrying a magnetoresistive head of magnetic

di sks, said magnetoresistive head of magnetic di sks conprising an arm part,
an MR elenment attached to the 5 armpart, and a lead wire connected to the
Nit elenent, characterized in that said tray is a nolding of a resin
conposition conprising a thernoplastic @psjn material and carbon fibrils

I ncorporated therein, 10 said carbon fﬁbrils have a fiber dianmeter of 100
nmor smaller and a fiber length/fiber dianeter ratio of 5 or |arger, and
the incorporation anount of said carbon fibrils is fromO,1 to 8 parts by

wei ght  pero1P0- RRrh schys¥ehaNt Mede st ddeWOR asiLinési f-omterial . 2.

The tray for carrying a magnetoresistive head of magnetic disks of claiml1,

charact eri 286; f¥a by} NSe PeEHEHAEEN I 88EEL1 Vidy Dirdd 0t 10nd GcdHenlerr] as
determ ned through a neasurenent using a probe dianmeter of 2 mmand a 20

probe-t o- p£Obei Ui 8§gP6§aBés 20arffer 3thdAes5Dr ail $@teCabbyr#@da

magnet oresi stive head of magnetic disks of claim?2, characterized in that

t he surfacrutthéshoveét yitswasoasd€btaindQlidithra] tradsmibsibnay for
carrying a magnetoresistive 25 head of magnetic di sks of any one of clains
1to 35 el&Otrohamactesceped bhahasanhon fAihrillsshawingnat Eaperxat ure (ASTM
D664, 4.6-kg load) of 110C or higher. 5. The tray for carrying a
magnet or esiisanetenecafl apowuhgh@tne Wesksevenliyydidspegsed| ands thatpeach

fibril was not straight but meandered.
Thereafter, the pelletized resin was molded with an
( injection molding machine to produce tray samples of a

10 sheet form having dimensions of 100 mm by 100 mm by 2 mm

(thickness) (hereinafter referred to as sheet samples).

This resin composition had a heat distortion
temperature of 145°C as measured in accordance with ASTM
D684 (4.6-kg load).

15 The sheet samples obtained ware evaluated for
properties by the following methods. The results are shown
in Table 1 and Figs. 2 and 3. Prior to the evaluations of
particle contamination, ion contamination, and nonvolatile-
organic contamination among the following evaluations, the

20 sheet samples were subjected, as a pretreatment for the
evaluations, to 8-minute ultrasonic ¢leaning with pure
water and then to 30-minute drying in a 100°C oven. This
operation was conducted in a clean room. _All the
containers used for the sheet sample immersion were glass

25 containers.



5 characterized in that the thernoplastic resin material conprises one or
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( and a revolution speed of 500 revolutions. The abrasion
10 loss weight was thus determined (the results are shown in
Table 1).
<Particle Contamination>
One sheet sample was immersed in 500 mL of pure
water, and ultrasonic wave (40 kHz, 0.5 W/cm?) was applied
15 thereto for 60 seconds. Thereafter, the resultant pure-
water extract was sucked with a particle counter for
particles in liquid to thereby determine the particle sizes
( (diameters of dust particles) and the number thereof (the
results are shown in Table 1).
20 <Ion Contamination>
One sheet sample described above was immersed in 50
ml. of pure water, and this water was stirred at 60°C for 60
minutes. Thereafter, the ions which had thus dissolved in

the pure water were analyzed by ion chromatography (the

25 results are shown in Table 1).
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( Into 100 parts by weight of a polycarbonate
10 ("NOVAREX 7025A" manufactured by Mitsubishi Engineering
Plastics Co., Ltd.) were incorporated 15 parts by weight of
PAN-derived carbon fibers ("HTA-C6-SR" manufactured by Toho
Rayon Co., Ltd.; fiber diameter, 7 um; aspect ratio,
1,000). Sheet samples having the same dimensions as in
15 Example 1 were obtained therefrom in the same manner as in
Example 1. The sheet samples obtained were evaluated for
surface state, surface resistivity, and various
( contaminations in the same manner as in Example 1. The
results are shown in Table 1 and Fig. 2 (O-< in the
20 figure) .
COMPARATIVE EXAMPLE 2
Into 100 parts by weight of a polycarbonate
("NOVAREX 7025A" manufactured by -Mitsubishi Engineering
Plastics Co., Ltd.) were incorporated 30 parts by weight of

25 PAN-derived carbon fibers ("HTA-C6-SR" manufactured by Toho

Rayon Co., Ltd.). Sheet samples having the same dimensions
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was obtained by diluting a carbon fibril master batch
prepared by dispersing carbon fibrils into the same
polycarbonate as that used in Example 1 with a
15 polycarbonate ("NOVAREX 7025A" manufactured by Mitsubishi
Engineering Plastics Co., Ltd.). The sheet samples
obtained were evaluated for surface resistivity, abrasion
{ loss in scratching, and particle contamination in the same
manner as in Example 1. The results are shown in Table 1
20 and Fig. 2 (O-0 in the figure).
COMPARATIVE EXAMPLE 4
Sheet samples having the same dimensions as in
Example 1 were obtained in the same manner as in Example 1,
except that use was made of a resin composition prepared by
25 incorporating 16 parts by weight of acetylene black ("Denka

Black" manufactured by Denki Kagaku Kogyo K.K.) as a
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5 loss in scratching, and particle contamination in the same
manner as in Example 1. The results are shown in Table 1
and Fig. 2 (V-V in the figure).
COMPARATIVE EXAMPLE 5
Sheet samples having the same dimensions as in
10 Example 1 were obtained in the same manner as in Example 1,
except that a resin composition consisting of 100 parts by
weight of a resin and 0.05 parts by weight of carbon
fibrils was obtained by diluting a carbon fibril master
batch prepared by dispersing carbon fibrils into the same
15 polycarbonate as that used in Example 1 with a
polycarbonate ("NOVAREX 7025A" manufactured by Mitsubishi
Engineering Plastics Co., Ltd.). The sheet samples
(. obtained were evaluated for surface resistivity in the same

manner as in Example 1. The results are shown in Table 1

20 and Fig. 2 (O-0O in the figure).
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fibers were incorporated, the composition in which the
incorporation amount thereof was small (Comparative Example
5 1) only gave molded articles which were uneven because they
had high-resistance or low-resistance areas, while the
composition in which the incorporation amount thereof was
large (Comparative Example 2) gave molded articles which
( each had too low a resistivity throughout. Thus, these
10 molded articles failed to have a stable resistivity in the
range of from 10° to 102 Q/[]. 1In the resistivity
measurement in minute areas, those molded articles were
found to have areas having an exceedingly high resistance.
In such molded articles, safety is impaired with respect to
15 contacting with, e.g., the sharp tip of the lead wire
attached to an MR head. Furthermore, the samples of
Comparative Examples 1 and 2 suffered considerable particle
( falling and hence had the high possibility of damaging or
fouling devices. In particular, in view of the fact that
20 carbon fibers were exposed on molding surfaces, there is a
high possibility that products might come into contact with
such exposed parts or that carbon fibers themselves might
fall off.
Even the molded articles containing carbon fibrils
25 not only have too low a resistivity but release wearing

dust or particles in an increased amount when the addition
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5 As shown in Comparative Example 4, the system
containing carbon black not only was insufficient in
evenness of resistivity but also necesgsitated a large
addition amount so as to obtain a necessary resistivity.
As a result, the generation of wearing dust or particles

10 increased considerably.

In contrast, as shown in Example 1, the composition
consisting of a thermoplastic resin compounded with a
specific amount of carbon fibrils had excellent heat
resistance and showed a stable resistivity in the range of

15 from 10° to 10*? /0, which is required of MR head trays.
Furthermore, the molding surface was even and smooth and,
in the resistivity measurement in minute areas, showed

( satisfactory reproducibility accordingly. It is thought
that these effects are attributable to the fact that the

20 carbon fibrils dispersed in the resin: formed a far finer
conductive network than carbon fibers.

In addition, the molded articles were significantly
inhibited from releasing particles upon wearing, cleaning,
etc. This is attributable to the fact that the carbon

25 fibrils, whose shape is not straight but meanders, bring

about an enhanced anchoring effect in the matrix resin. As
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As described above in detail, the invention

(

provides a tray for carrying magnetorasistive heads of

10 magnetic disks which has excellent heat resistance, an even
surface state, and a stable surface resistivity in the
range of from 10° to 10'? Q/[], is inhibited from generating
wearing dust upon scratching, wearing, or cleaning, and is
almost free from the problem of head fouling or damage

15 caused by ions, nonvolatile organics, etc.
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through a measurement using a probe diameter of 2 mm and a
20 probe-to-probe distance of 20 mm.
3. The tray for carrying a magnetoresistive
head of magnetic disks of claim 2, characterized in that
the surface resistivity is from 10° te 10%? Q/0O.
4. The tray for carrying a magnetoresistive

25 head of magnetic disks of any one of claims 1 to 3,
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