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WD 2004/ 080659 PCT/ US2004/ 006924 ANTI STATIC

COWPCSI TI ON AND PART HOLDER 5 [0001] Technical field
w@Rootlogoesnvent i on The present invention pert ai PGT/US20841006924

antistatic conposition, an antistatic film and a

part hol der such as tweezers, in which the antistatic

filmis installed. 10 [0002] Tweezers have been used

to handle small objects, tenperature-controlled

obj ects, or substances that cannot have direct

contact with the hands in terns of the contam nation

ri sk and human safety. In particular, when small

el ect r oni ANTIHPATECICOMBOSENION D PAREZEDEDERR an

essential tool. 15 [0003] Such tweezers are nmade from

a netallic material such as SUS304, SUS430, and
[000iL} ani umto obtain a spring characteristic, and
TedMWRSZBLS oFWihd @0LRidpor di fferent functions and usage
Vi ORMENTS-are Khown. However, since tweezers made

of &hraieasntigvepiipe perains waaneanalswrlg FOmpeYtien, @g|antistatic film, and a
parEREVESICIUEN b Mveshbi8Ninal1RER R MnEste@IBRAStaBs® handl ed,

ﬁé]ectrost atic 20 discharge at the tip of the tweezers
[0004] caused by the electrification of the electronic

con‘mwemmtsham Heleg memmwhmldky smald objeats teln@eedt&mtdanrrbned objects,
or scﬁ%rs%ogees%aﬁ ﬁotqﬂave 1rct=;cﬁ CL)Q Ot4\Jv1tf1 nheol]i EII} %rr%? loy ?ammatlon

probrém CoftT ol &Vt Ut Fési e
risk amgduofan splzy.106 [Brdenldy vWhastsahdll ﬁlgctaomc tcampan@és and beld, the
tw&ﬁeéla{elzﬁl%s‘%@lapiogf:‘ ceram c or by coating the 25

| 1con carbide using the CvD net hod has been proposed
br exanpl e, see patent reference 1). [0005]

( Pasgdl tweRbak QRS malld fsb@parrﬁaslhkiqhaléﬂaudchiats widstal SN®430, and

.. Hei 993] - 2303 000
tltaBy.llgng[s% a18]é'1rsgﬁlpg cgl%g ﬁegstécaghl twecﬁz 1SS %l?le or %Efrgfgngsmctlons and
usagbenusermapplayd kgowd.orleverer, CS]hd:el tvaegensd mideobhermetallic material

hav%gi & %}1 glecéfbaf ﬁ&lﬁ%@@ gglvﬁ]eﬁmzéﬂ:%ﬁﬂfc co F&E tafenﬁ d(ljed electrostatic

Crac
dlSﬂmm/ et thedtipi 9fgthe ht@veéx@rh angensednhly ttlnqo eb}atrtﬁqa@om @fefe clectronic

corRYorldARES BRI arf IdGEsMRENhE 'elia'cﬁgmbfcoﬂégbﬂerﬁé:ﬁr‘é%nﬁgecpy
inserting the tip part. Furthernore 5 the damage to

[OOQﬂlectronl c conponents due to the discharge of static
el ent bidet toy soled Chis p@anﬂm com®lidvottdeeblinye rediitigtyt toethe range of

OV RETEpL ST PIERGE lsFHLBES PoRLBHECSch s ax by pring e
silican [grbyder asmg/ethz e@&’Dh avitmgl hay dsers tpanmeed dfareesumiptlabbe patent
refetrgﬁce 1).

[0005]
(Patent reference 1)

Japanese Kokoku Utility Model No. Hei 5[1993]-2303 (pages 1-2)
[0006]

However, the proposed ceramic tip is easily broken or cracked by the user applying
force or colliding with other objects. An exchangeable structure is sometimes adopted in
the tip part, which is easily cracked; however, during the exchange, the tip part is damaged
by unnecessary force when fixing it with screws or by inserting the tip part. Furthermore,
the damage to electronic components due to the discharge of static electricity, etc., cannot
be avoided by making the volume resistance or surface resistance of the tweezers uniform.

For these reasons, it is necessary to prepare tweezers having a resistance value suitable for
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1 WD 2004/ 080659 PCT/ US2004/ 006924 a devi ce being

held, and it is difficult to control the resistance
wQadmestsyy i nstalling a ceramic tip. [0007] OnPCTHES2004/006924

ot her hand, coating using the CVD nethod is a process

that can overconme 5 the drawback of the easily

fractured ceram cs; however, in coating using the CVD
a davagethsing heldyand digis difficelbtagantieyths rpyiganqecaiuecpinpialjing a ceramic

pfl | mthickness is high. Also, there are tweezers in

whi ch a fluororesin is coated or to which electrical
[00QBnduct i vi ty is provided. However, their nain purpose

i s Of i aliertandaogie ghiidghbe CO]I2 eteshdibisrngpiloetsd. thailvey overcome

the gfagv&%!el? §%{he @%ﬁg’ Ib %ciu%%? f%ﬁ%iﬁi'esa ow%\éegV%ran{uéé Fﬁng the CVD method,
the ebgdt pbivalingl @ pretidal coptig film shmlomssmsghgh abdseothgte athéweezers in
whl%tgl 3t ftllforS}egiﬁt i ICBE eM drSo chl? E%Eﬁféaf Ebrfde Eidive ﬁzﬁﬂiﬁtde&’h fbwever,

weezers naekes cont act ctroni ¢ devic
their majgh Peiposenis 1@ PErvest daraagetp dhe gbieds beingheld. They are clectrified by

an Qhﬁﬂz{t!’ng Nbgendelite ElSciéien® @Qﬁ’dﬂéﬁv{tﬁ €isC lpfd\@cﬂléd | §ihéD Cﬂﬁl@ eélectrical
ectron

into ers from
o LN destens, LB, Lo el ectron £ ool g L0008
the atveadttd aladtd Com@cft‘pwﬁhtanoeieaﬁdncaﬂewamhm stldath ehd sfatit febactricity is

stm% éelel)eﬁﬂgﬁ:han_gegg%lgl t glg%]ﬁlkeﬁ%mtﬁa&'&gﬂﬁto the tweezers from

s an
the elscutenic derdbe.as tvveezers on which the antistatic f| I m
[oobﬁ applied. [0009] In order to solve the pr obI errs
e present invention provides an antistatic
conPesPYPeTe SRR BICRFHNYeIHER LS PgaPYtlaAR apuxptie ‘Eﬂf%’é%tmn and 4n

antibtatiB fAmIef proRidite LIRAp@baitli®a pd® )?oﬁfoldaﬁ@ efetfibnicanshponents such
| acks,and/ or .car.bon nanof

os I G o P g LRIEE S BB on P8 ) G Tia® applicd.

[0099]esent [ nventl on provi des an antistatic filmforned

by §Pr.eadi B9 4he ¢ gs r@?l% tp're% d; ARh}ish rbgldes Az antistatic
ia an

onp03| fon on a eat tre
compnspesi ti on at a terrper ature of 200-450C. [0011]

con%éiﬁﬁlgeé'ﬂ%?esmttﬁﬁ BEiR R Meri Wivie AtdoRBniRE A ?&%tu@e WM)t of 160 410°C
havi ng t he, above- mantlo ed antjstatic fil

andy GREPPAN A GEYRF FarbapnErRsibsys adderdbas FApListitic ggent o 15 binder.
[oonepi stance val ue of 103-1010 D/sq at about room .
| STREL A 5 eEa S PRI B RSN B ERRY g hbing e

abdve-ahentieséds t amistatie s compositdier @nd dmsebomaﬂ@hab kasldaﬂndatdreating the
corfiisRRR 220QhpHELR A 2MuPE! static
[0011]

Furthermore, the present invention provides a part holder having the above-
mentioned antistatic film in the holding part.
[0012]

A desired surface resistance value of 10%-10'° Q/sq at about room temperature can
be achieved by coating the antistatic composition of the present invention containing a
heat-resistant resin binder and carbon blacks and/or carbon nanofibers as an antistatic
agent on at least the holding part of a holder such as tweezers. Also, the coated film is
formed by a heat treatment at a temperature of 200°C or higher, with a network of carbon
blacks and/or carbon nanotubes dispersed as an antistatic agent in the film being re-formed,
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agent on at |east the holding part of a hol der such as
tweezers. Also, the coated filmis 35 forned by a heat
wWoe@ansent at a tenperature of 200C or hi gher, P@I/UR2084/006924
networ k of carbon bl acks and/or carbon nanotubes
di spersed as an antistatic agent in the film being
re-formed, 2 WO 2004/080659 PCT/ US2004/ 006924 so
so tiahelegiriset eonshictivion dulich angat kehpltained inoe lbe-tebperaiee drying,
Cm@aﬂﬁnggnkaenperature drying, cannot be realized.
5 Enbodi nment of the invention The antistatic
conp03|t|on is characterized by including a
[oOh®jat -resi stant resin binder with a softening
7 Ik ..of 160-410C and carbon bl acks and/ or
car-oot Be® as an antistatic agent added to the
bi n’ﬂmr a.n[mﬁioﬂf]compﬁmmn ax alptaeeriofd dyheeludins iasheatresistant resin

bmﬁ%s‘}vﬁtl% (ﬁﬂﬁha t&lﬂ &aﬁﬁ’é gﬁ%'orfgl Sug?aaﬁlﬂrc%rﬂogsglaﬁgs and/or carbon

roresin e oun
nangpezs @s ﬁlaﬂmtlﬁé%t@eétgﬁw asided mth?é’md@fl uor oet hyl ene-
[OOE’@I” uor oal kyl vinyl ether copolyner, polyim de or a

ure of_ t nore of the ounds can
n%‘? Sﬁ@aplef V\gfd]ea -Fesisieat s h%qnggr B a3 SRS tg@pgrature (Ts) of
160446 EICaASuADrea ¢(ﬁf11§ﬁlinas a@ﬁrﬁs pO‘Yﬁéﬂrﬁliﬁ)rdie)mﬁSneS@Ctlbtraﬁlloroethylene-
ene

urnace, bl a chan k as_bl ack
perGRRRSL a0 frpef RS gt 0 i oy Affons BERLD B fore of these
commmmnﬂhemdanb@nubkdcks to have an average particle
'Eneter of 20-60 nmand to have a high electrical
conductivity and good di spersibility; as products on
t heApngriEBIes f0f carhon hlptks Usyd @a 2B) mEkiatigggent. ¥aBOD, types such as

furite @@ack#éff'agﬁel lﬂﬂé@ as BlaBk, ace§TenB]atkednd 4R B1881&dn be used. It is

epCHE R SEnShoRere iy U5, spect L catien, rean MG, L .
haveal high klebeical cc&mldcﬂl‘ay}earﬁﬁgdddbhsmswlﬂney,sa@ peaddcesdon the market, for
exa i fPAICES BRARARESE 500 H4300, £APAM0D. AEELES AN,

T e use ‘e carbon’ ers.
[00f€017] 25 It is preferable for t he carbon nanofibers

Use@baﬁﬁoxﬁﬂaﬂﬁfﬂeﬁ"% 'tﬁls %g&@ﬁcdtféntrﬁéanpﬁcﬁﬁﬁﬁhnngHé!ﬁ%HtﬁB%Ps the so-
have a di anmeter and an aspect ratio o

caﬂf@ §250p napotpbese sRlid %‘?Prs,taﬁé Inierecetiberyaesorapitedgramfig pnofibers.
AlsPestton<€ilkments and Rerbds Etbrild 818 usddn s tachfon Bibagks or

[00 @rbon nanofi bers nay be used al one or in conbinations
30 the antistatic agent. Wen they are used al one,
t heltaspueifitratal® foathbaartivinarkefibeld @sed @ arhentishiticdment ia the present

inv%ﬁg)fngtg)rglﬁk% ao%?éng%er:r\é%n%amﬁl% z{?xﬁeafnea{sﬁgétXatf'& A A Aaﬁ}Gduct on
the market, VGCF made by Showa Denko K.K., can be used.
[0018]

The carbon blacks or carbon nanofibers may be used alone or in combinations as
the antistatic agent. When they are used alone, the amount of carbon blacks added to the
binder is preferably 20-70 vol%, more preferably 40-60 vol%, and the amount of carbon
fibers added is preferably 1-15 vol%, more preferably 2-8 vol%. When the carbon blacks
and the carbon nanofibers are used together, as the amount added, the carbon blacks are
preferably added at 20-70 vol% to the binder, and the carbon nanofibers are preferably
added at 0.1-30 wt% to the carbon black. More preferably, the carbon blacks are added at
30-60 vol% to the binder, and the carbon nanofibers are added at 0.5-15 wt%.

[0019]
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fibers added is preferably 1-15 vol % nore preferably
2-8 vol % When the carbon blacks and the carbon
WO 20090887 s are used together, as the anount arPiBPUS2004606924
carbon bl acks are preferably added at 20-70 vol %to
t he binder, and the carbon nanofibers are preferably
35 added at 0.1-30 wt%to the carbon black. Mre
pr e8¢ ABfistati¢ wempasition ob| the KyewRb IKaEeN 48 obtmuesioby gniging the

abdve-rhéitiobed (ﬂﬁ{der anl dafRnCHREEGNaFNOEdrBe hadsftbeas]desl thd antistatic
0. 515 Vﬁfﬁﬁ Sg 3 WO 2 04/ 080659, PCT/ US2004/ OOE 24 1
ORI s Gt HTESS }H‘b N AREN d DEEESEHE PRES ENPPIRIENTICH S olorants,
dispdrtaits) exthbilyzems, xamigx idaetsa flowe - meandands) ddbhicantke rfildeng and tackifiers
ma,g%r QS{ﬂed%i%ﬁﬁﬁmﬁqgﬁ%rblﬁ&rr gﬁ@ {:fﬁ:%dnqﬁé Ks. ah&/oE ?;ﬁ“bon nanofibers.
AtiStAtl ¢ COMpositi on gsent “invention: it
[0038tessary, other conponents such as colorants,

di SR%OS@IEE %reséﬁtaﬁkiéﬁtﬁﬁr ﬁmvﬁﬁg LAxAdRRkiS fill] #Fhed from the above-
retardants, .| ubricants, [lers, and_tackifiers

meponsdd tiFtatic germppRHon- oFltrﬁethB.aﬁaét@u%\ﬁanﬂﬁ élst":‘?ah’%ﬂf dispersed in a
solbérﬁcs{sal wdlrﬂéthyl@yﬁ@lﬁdmn odd der Gme, Bl@@&@dntﬂ(ﬁ(lhs hseng the carbon

resen ti.on provi.d c fil r
sorthesatls Jb iy s ST GPaPT R B0 bFrgh, ahd defoaming
ageﬁtsrfs»t suptpinessagtfo s ddintation nmayi Asadbesstaleded or di sper sed
[00';2 a solvent such as n-nethyl pyrrolidone. At that
|Le di spersants for dispersing the carbon 10 bl acks,
sur Naxt afies selgHon npr dispatged hwolytean aibi thet wbefe-mpatigngde antistatic

IﬂPJSﬁ[dnais sp?é?ﬂ (ﬁ?&féas‘ﬂ&ﬂa&g of BRCMsHed PhscSHRREEP BY r(‘)gdlﬁﬁ?r@preadmg
ornatlon al so e sol uti

hods sugheasd asgrav a%th gﬁf ?%@ngm%o%ggﬁ%hlége method, and dipping
meﬁi@ﬂj sﬁcathecsol‘f@ﬁm%nﬁdv@ﬂ bySh@ﬂhgaﬂ) that b famsisroaned. ofAlthough the

d.b r.di di
i ASHE SheH Aoy Dy imeRdd o bt SBf R Heriaracteristics
suctioast antistitia dtharastemiotes anblhahdpcpnsnglenmlidoﬂactmdlStmeferably 50-1,000

g/rrf’o LIIYCFQ‘IE f})\ﬁ L}ﬁ%ﬁﬁ‘sdﬁgo\fetgﬁﬂynﬁ%géﬁlooﬁggﬁ ot éé kﬂe@:ﬂaﬁly 10-50 pm. In

ordghfa feEfvarthy sqﬂvm& the, heaﬁn&wrzttéredwawlkm £ qtj ldgler; however,
the GoBleACis Slchtia€ 20034801 &% 3aNnhinsinahk ?)réfsbﬁrlﬁﬁétﬁfthtA @6twork of the

cisggSed G B, Sy eirenop At isdpeBed g b praging at such

a h%(ﬂ@elbpmmre lagd 9, higioaeispitie ickarabieyistid) whicH danmotl bz Mffained by a low-

gega%retq?}lmg ngaeebet Qcﬁue %hv%gitbraﬁ)gﬁ a@%?ttak@ges}s a!\}/[fgﬁ Elgltug 'f preferably
10} hl:_(h @dscagncg@@refg@@yf - Qfscm, gt mbphteloprre@mpprature can be reached.
In tHW ?%Hrcif%ltloé AR MRfKe PdsidtdiRe @H@%rtﬁﬁt‘jn&% &Pll_)r? gﬁ& WECP-HT260

carbon nanofi bers Is forne
[prqap@gq], of Midgubishis Retrechgimigal Compdd. a(pw@tlyap(gtsgbqthgq;,hermcal Industries
Itddntistatic characteristic, which cannot be obtained by
g Low— tenperature drying, can be achieved.
[0082L¢ er abl y, a surface resistance val ue of preferably
25 Tbh3biasklthawetrial fornforming ke emsbiatic - kGt Qastipulaly limited, and
axoEROY phRRThE STRGARIHEBCEARICR e SRENGHy be hBHBLST js preferabty the

| cat ace resi S ance” va
holdwgparted aki;pldﬂn@uwm WERBDS ufedrio hekkilg eltctiinis atrngerients. Figure 1

is %Hr{]&%g Qf'i'év? b%&:frhlg etwletsi%rs ( GHAJeESH $¥s M §BiR iR hntistatic film of the
present 1nvenuon 1s formed. In the tweezers 1, the above-mentioned film is formed at a

thickness of 10-100 pm on the inner side surface 2 of the tweezers made of a metal such as
titanium by the spraying method, etc.; however, it is essential to form it at least at a tip 3
for holding a component. With the formation of such a film, a surface resistance value of
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Ltd.). [0022] 30 The base material for formng the
antistatic filmis not particularly limted, and

W@rasoB®s9 i n whi ch the antistatic characteri stPCI/US2004/006924
desired may be adopted. It is preferably the holding
part of a holder such as tweezers used in holding

5€l %:tronlc co ents. Figure 1 is an oblique view
10° @5101 l9ag¥spicamibs rerchefli ghtheh Bcatamage f jelectronic

conflpdn’éh@.f dﬁé" o RIeRE6Atid W@ﬁﬁﬂg@naﬂ Shd OfwBRsghrs | fip t B be revented

tweezers t he abov iqned filmigs for
Fuflireriede BIIGHTEs B creepac sped bt rﬁ%gfzc%% aid/or the
carbdiendnodizer dispeasid iofit, andekhibits uahadksdlythiglasireptip py tthe network;

shra s .
the fﬂ%‘n %al% s f’% gg e‘ie‘iyé f?m?e\:@ he {vﬁee%%s G gpéf%(ﬁ%ofndébnrfu_n, and its
sepytiatibn ishdiffiaydttrat i on of such a f| Im a surface
[oobgpi stance val ue of 4 WD 2004/080659

PCT/ US2004/ 006924 103-1010 0/s pr ef er ab| y 106- 108

f 2/ ¥ thee Presst ivsatien, theorearalt Viiie thrafatie @hder with a softening

ten@leﬁaﬁiré @fi160-4 0T Qsﬂ!%@& $ t%b!ﬁlt i On&ebat ¥ Qﬁﬁ@ﬁz&h@ U?ﬂzﬁﬁ‘l& GRrcolation
he tweezers revent ed.

PheRwoRT SPRTIED It ¢ MEE ReRURTEC AT CE P Ao pdlesied electrical
condactbary blyaek sovanahoumtt b fillear being nareili beTlse dlyap®ics gdrcolation
phe'rlglinle}mq(l%nagpl%eeﬁmn?h(#r%ngxgﬁ@fé El'?edél céﬁé% r&ofi&tﬁc 1|Q79c§r g\{seg I?)grtheating the
resinhleindstetoz e high iqmperataiso(er eXxonple 2 atci@ipqzrta@lre J46pH¢ &ighen than the
soflefind! tgﬁ%ﬂéltdre) §P848k dtﬁufsh%i Hérﬁﬁe;mtlvi P”' €04 Qkh thd@mount of the

reason resin binder VVI th a so i]
m1xtt1érﬁ.6}§:}rg ]lgpv@r ganithe perepletion thieshgld, Sftlt{aﬁ%h qhta efegtrical conductivity is

rapiﬁlﬂ?}ﬂfa‘iééaray alcertath iatdoast dfheixelye ﬁiﬁrﬁoﬂdﬁfa@ﬁ tahpeyite nddlerial through the
er at ur tr eat

d hi
sodi REAREOR o7 G Sty et B PRI T oo g o filr into
the frepin bmdcm(lpewbla‘tlroh Itieestobd)n Jheieted, if Thesafienogi temperature is low, the
res1ﬂ%r119d%|r %Eul) ?aﬂg 'EE}H éa% t@aﬁﬂ%‘? ﬁgﬁﬁg ﬁle' ﬁhﬁ“ﬁirﬁr@tl&& %o that it is

el ect r|c nucrvr

melrféis prpel mma@ed 106 thermiaGh dteérrr‘é@d arh@rieby (bremg @@@?@ptcebe agsed. On the
othére ARRY, ahUihe rbOAGyth Bhesftdniian téﬂ?&ratﬁﬁhf H@Rii8900 high ; - solution or

erature that it att nam.c activ
isRET I SRRt boPrepiEd: A TH i doBs IR § characterisics
of théaxistilgehigarmoleailiroweighr @atecibld, it & dfpevigintd tveset 410°C as the upper
r%l ectrical conductivity is rapidly raised at a
MCertain amount of mixture in an ordi nary conposite
[OO%Jt erial through the sudden formation of an
fe: le{%% 9&?&‘3&%%}’ thePaLi de?‘\%t g séﬂerﬁhg Gféu é(gfzuo"c to

er 1 nt he resin I nder erco res
havvr@eglé%draémtrop temperarg ahiy4eQ efrlarwiéasugahl%w/\h% ghe softening

terrip@p%hﬁe bhrﬁlj Qhe C Ql@&Ottra‘!‘l’sﬁlBﬁt @ﬁﬁ)eﬁatlﬁr'eg Areh @&y, e&t‘i@@}‘? niﬁ@isured by a

durin il mformati an,
theiggme Banidl (e ngf P, (e & ffﬁr@rl%r}ysca%mﬂ@ CHRABRET (DSC)
madeob§bR1ga:k&CK KOHémethe beﬂﬁﬁng‘lpdildt andhthichpgass emhsition tdmgerature were
e [ t hi i on or
detd S}beedpb e O%rg&t%?lﬁ.}%erat ref #1 ﬁrfpte%i%%re eoﬁle%g]?t%élga Thus,
in consideration of the characteristics of the
00@30 sting high-nol ecul ar-weight materials, it is

appropriate to set 410C as the upper
Application examples

Application Example 1
Carbon blacks with a primary particle diameter of 25 nm (Toka Black #5500 made
by Tokai Carbon Co., Ltd.) at 30 parts by weight and carbon nanofibers with an average
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limt. 25 [0024] It is preferable for the resin binder
wWth a softening tenperature of 160-410C to have a
wQ@b@smsteransi ti on tenmperature of 150-400C, if PECT/US2004/006924
nmeasur abl e. Al so, the softening tenperature and the
glass transition tenperature are respectively rreasur ed
by a thernonechanical characteristic activity
diagieter of 30i M 28¢ 4R SPRSL Ediw Pl ARQ o mapsCy GSF made rzsyShowa Denko

K.IR) 91@‘91 Ktoy HRsight Wwhe welll itk dvile 'anﬁol?t@ﬂraﬂlli@o&h?l%ﬁe (softening

tenip%?ﬁgir'mf e e Sptivnfiond Tscies PELD SR Akl Parts by weight
On[tﬁé) afhker hénh |th&bkidy(ﬁ‘MﬁXﬁD’btv@&zer3 EnﬁENﬂ Sia$3(§31nasEa(Bm|rﬁat&nal was

ST L3, A PP A B L e s
meatuor@ qamemd lsplupien gras caﬁt@dmabbm fivartbickhess somivdragm of about 30
pmn Wflégs%r%ﬁn%e%gdfl P82 itfa ?%/ &#@8%8%@%?&410 i & Shnealed at

an aspect rat or nore
3OQTcher %@n@hé@réh@éwwerswwlywhﬂ fdmyyas formped wes gbfeingdr e
[00% m xed with a polytetrafluoroethylene (softening
er ure of 327C) dispersed solution (solid
APP]F(%PP W% at 100 parts by weight. On the
ot hSrmllhal}dto Applidaady Buanfphce odceptvwioezex sisingdibe abrbon blacks and

mugléjg3 %ﬁllya eacal?&?rng gﬁ?oltfa L2 i‘r ?&f’ar?h@ %fegs&tt&ﬁr ea%j 4 W tfﬁlo?‘oethylene
dispérecdagrdwiéon (FONVi% rreldd &iagp@m $e oV atan) ait 1 hpevis by c@ugu Bveezers on

whRhH Hnd WhitokRbs kRS Sheined, average, of about 30 p, m by
the spraying nethod. It was initially dried at 100C

[0024} 10 min and anneal ed at 300C for 30 ni n, so that
Coin #¢¢ Ex@fip hich a filmwas for msd was obt ai ned.

Pceé?ﬁjfr&ﬁA%E‘zShﬁ? 5o TaSR AT b it S0 niche! i, (average

parbd:lack&narmlof Aknmy ioa Ivyn}ﬂ fehlorie k(mftammg)fen@erasumtof 520°C) binder

wad8Sdkd1 Wa déi‘é;‘v'otgﬂl th%ktnf }(fxgag?fdé%ﬁb&e{d%ﬁrb% the main body of the

di sper se ut1on raction in wat .
aboygonmongd STRARsLIG At tWWééﬁ_SéTYsthé dippirg @htheds 1 wasdréed at 70°C for

30 f9, ¥B Ah e eQRtsainn@llch & FillOP& thrikeiRas bthivea Exanpl e 1
[OOAg]CeI ectroconducti ve coat prepared by m xing 60 wt %

kel particles (average particle dianmeter of 100
Compdrative Bxathplgl2 chl ori de (softeni ng terrper ature of

120 der dr t hi.ckness

averm BB aptRRu SRR ¢ RuCirh! pOUOE R PR s berature 1o
10086 and hnamg andeldyipk demiah ttmeatession whisher Blnbyas fremdil pis wtained.

method. It was dried at 70C for

[0029]
Performance evaluation

For the above-mentioned application examples and comparative example, using
tweezers made of a ceramic on the market on which no film was installed, the following
tests were carried out.

1. Electrical conductivity measurement

The film surface was evaluated at room temperature (20°C) by the four-terminal
method, and its surface resistance was measured.
2. Surface hardness measurement

The film surface hardness (Hv) was evaluated by the pencil hardness method (JIS
K5400).
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30 mn, so that tweezers on which a filmwas forned
was obtai ned. [0028] Conparative Exanple 2 Simlarly
W eooApglescat i on Exanpl e 1 except for setting tPET/UR3004006924
tenperature to 25 100C and heating and drying for 1
h, tweezers on which a filmwas fornmed was obtai ned.
§ 029] Performance eval uati on For the above-nenti oned
3. é’g‘ﬁﬂnF stagfe Efanpl es and conparative exanpl e, using
30 Teeweszsrse@ee Gineersdr 861 ¢2 0N ihhe distillket waxer, Myety] alcohol,

. no filmwas install the fo] | ow tests re .
isofi Gyt APfemetiSt Bl Rptob Ol AR iy ifehbpgoe rosistance
wasTheashiddm surf ace was eval uated at roomtenperature

4,1&%Q&)[e§§faﬁégqegtour-term nal method, and its surface
r

si stance was neasured. 35 2. Surface hardness .

meaylee herftveriss pierenirealy feanped dre nsbnlesgsfeahalate with a thickness
of e ek echedht bP €0 BRNEakbk NG €0 85 BRIMNPE obstivad. K5400) .

? WD 2004/ 080659 PCT/ US2004/ 006924 3. Sol vent
[003Wsi st ance test The tweezers were imersed for 12 h

I ntThetit®ve-meadonal resyltsnet ydwminché edllowihg el Py |

al cohol, nmethyl ethyl ketone, and tetrahydrofuran,

then the solvent resistance was neasured. 5 4. [|npact
(Tabled) st ance test Wien the tweezers were freely dropped

into a stainl Susfast eel | pemtikchaniinedds 4 t hiSokrass pf Smpact

from a heilghtregiftad® cm cracks of theestsRRERE WekSistance test
observed. |[ 003@}/sghhe apove-mentioned results arg shown

AppiEafifie 1ol o%.@&{@m et 10y ab e g, MREECTE PERG change
1 @ess $ol vent rrpact resi st ancé reslt stance test

EX&H&{ \ I H 2 N

i : o + ot VAl ala WEPN A oot 1 A o v 10 9
L A S T e

Application 4.7 % H;% 2H No change No change

Example 3

Comparative 6.3 x 107 @1) 2B Separation #2) | No change
Example 1 ‘

Comparative 9.3 x 10" 1H No change No change
Example 2 '

Product on the 5.3 % 10° 6H No change Crushed @#3)
market

(#1) A part that could not be coated was generated at the tip.
(#2) The solvent was turbid in methyl ethy! ketone and tetrahydrofuran, and the film was dissolved.

(#3) The tip was partially dropped or folded from the base of the ceramic part.

[0031]

In the composition of the present invention containing the heat-resistant resin such
as tetrafluoroethylene as a binder, in particular, the corners and the tips of tweezers, which
were difficult to be formed from a composition containing other binders such as vinyl
chloride, could be completely coated. Also, in the film formed from the composition in
which the carbon nanofibers, etc., are dispersed into the heat-resistant resin binder of the
present invention, not only was the internal stress during the film formation very small,
but the corners or the tips of the tweezers could be favorably coated due to the network
effect of the carbon nanofibers, etc. Furthermore, in the film formation of the present
invention, the electrical conductivity of the film could be much more raised by a high




10

15

20

25

30

Exanple 2 Application 4.7 x 10 2 H No change No change
Exanpl e 3 Conparative 6.3 x 10 (#1) 2 B Separation
w@ 2@y/odsschange Exanple 1 Conparative 9.3 x 1PCIWUBRNG006924
change No change Exanple 2 Product on the 5.3 x 10 6
H No change Crushed (#3) market (#1) A part that
coul d not be coated was generated at the ti p. (#2) The
i O i ket
s SRR SO by SRR oo
OO ?@nwa@ttparls LAY, whappein Applﬁqziltlded@mnmh i ebrasd vofh the same
corﬁdﬁ)@ltﬁ)ﬁr ABsErARQ hsistined GRLL 107 ﬁ)t Qﬁ HEPARRRkd 91@ctﬁf:a1td%ﬁduct1v1ty

resent .1 nvention. containin eat -resi stant resj

impgegnenhls tedizeds (Thbris cppsile thlge dpegp ibredynangc percolation cffect of
the Babbh GstcHberst bBe., adpBRES iR thetfim. t | ps of tweezers,

which were difficult to be forned froma conposition

cont ai ni ng ot her binders such as vinyl 20 chloride,
[0082Jul d be conpletely coated. Also, in the filmforned

fro hg c Lt ers, .

et cisby e GRAEL droP serrobl i uk R CH BEThARRAR, (g e be casly
idetifredény the fql}@@mng)m‘d@dt i nvention, not only was the

'bn:]?xr(ﬁﬁél whf&S §s E’Mf\ﬂfrf‘i?h F{k%réc 25 "@Jtt%ﬁ'mﬁyéﬂ"\x)ﬁﬁr% §1@@tlr(l)oonductlve

th corners or th I ps tweezers coul
solytionaiugh ps g alephel aalééalt dvattﬁewwemﬁ%?e@ interthg éip Het thﬁéweezers 1 on

wluf@la Itlmtﬁlnma@édab@t Siithel cﬁrctuﬁlbgiﬂgefbffﬁfcﬁbetwefﬂh me til‘pl dntm a part on which
mat i on .of resen I .nventl O e el ec

the G HAUS D RS FRINEEIN Lol doaR RaLFRIAgRS T dbfOiasponds to

an eguivaigmt cifcuN2D0Vh0O8 FehRe PCTWISRARE GO6® paration of the film of the

tip ?ﬁ%ﬁmé rtﬁé‘&é%’%ﬁénéegl?g% %‘“ [ f ‘mdif a%“&l?oﬁ?e% r\éﬁst'éﬁ(?é?('é fif Szftbout 107,

ace re era

R; roRo On thonthephand, if thp éillnncmftth@hp Brispqplatatad, fhiépalimengt equal to R,.
In t}% te ulpflﬁl%ntsélf@?ut &Pﬁ@&%‘ 34, Qhce tIheng'{ fﬁﬁ?r I & Fﬁ%ﬁ? CRanged by the

e IS that a marked €| ec
sep%raﬁ@meﬁh@ |ﬁlh§1 Sq %Trfé@é%ﬁ%tmscanbsﬁasz@dietepﬁﬁds is
[ooggglnsn dered to be due to the dynami c percol ati on effect

nanofibers,,etc di s rsed i nto
O1 1 it e Bt Mho EMSQetriohLh oS bcacon Ve REGE ot by b amtisatic
chatapeeristitsnaal exdelehtnweadedsss, ingact muhmlce,asmd yolvemiemhsfaneej can be
fongé(dthe foll ow ng nmethod. 10 In other words, as shown
I'n"'Figure 2a, cotton 4 dyed with an el ectroconductlve
solution such as an al cohol and salt water was

Brisf e RRniotHR Adg.di P 3 of the tweezers 1 on

Figure 1 is an oblique view showing tweezers on which the film of the present

invention is coated.
Figures 2a and 2b illustrate a method for easily determining the separation of the
film.
Explanation of numerals:
1 Tweezers
2 Main body
3 Holding part
4 Cotton impregnated with an electroconductive solution
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which the filmwas coated, with a circuit being forned
between the tip and a part on which the filmwas not
wo coomsbesn t he tweezers 1, that is, a netal expOBUSE04/006924
part. It corresponds to an equivalent circuit as
shown in Figure 2b. Wen there is no separation of the
filmof the 15 tip 3, since the resistance RL is 106
or nore and anot her resistance R2 is about 10-1, R1
Whatis Bhim@ig he other hand, if the filmof the tip 3 is

r . R i | I . .In th . o
1 Sotfl BERwedtrebioRt Sharglideay? Shdiera herpsigans resin binder
withRa)softening tgmperatuye (Fainofetibthy1°Geands eipkasit omenobdtarbéue blacks and
N ERakat ] sily detected.
Ca“%%é%%?ﬁgﬁ%gg%?ﬁggﬁg uséﬁ%k%ﬁﬁgiﬁzggggﬁtion of the
2. pr g5 aptistaiie Atle ehazgcterized Wiyt being glermed ibst apreading the antistatic
confpB@fias LT CRIMCS @A BxeehhRRhl Al MNBERealdBPRR! compostition at a
reS|st$ﬁ§§§, qg sol vent resistance can be fornég.
tempgrptye f*ik'on of the figures 25 Figure 1 is an
3. oblA gare holidenychitaweriged Wekneis thentikta 68 fith &£ [U14iM Din tHR&olding
artPr esent invention is coated. Figures 2a and 2b
PAY ) J'ustrate a method for easily determ ning the
separation of the film Explanation of nunerals: 30
1 Tweezers 2 Main body 3 Holding part 4 Cotton
i npregnated with an el ectroconductive solution 8 WD
2004/ 080659 PCT/ US2004/ 006924 What is Clained is 1.
An antistatic conposition, characterized by including
a heat-resistant resin binder wth a softening
tenperature (Ts) of 160-410C and at | east one of
carbon bl acks and 5 carbon nanofi bers added as an
antistatic agent to the binder. 2. An antistatic film
characterized by being forned by spreading the
antistatic conposition of Claim1l on a base materia
and heat-treating the conpostition at a tenperature
of 200-450C. 3. A part hol der, characterized by having
the antistatic filmof CQaim2 in the holding 10
part. 9




