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WD 2004/ 080659 PCT/ US2004/ 006924 ANTI STATI C COMPCSI TI ON AND PART HOLDER 5
[ 0001] Technical field of the invention The present invention pertains to

«an anti stat ition, an antistatic film and a par% 3 r

t weezers, hﬁhﬂﬁgﬁgg Ye antistatic filmis installed. 10 [ & 8F9§M3§#§ s have
been used to handle small objects, tenperature-controlled objects, or
subst ances that cannot have direct contact with the hands in terns of the
contam nation risk and human. safety. In particular, when small electronic
conponents are held, the tweezers are an essential tool. 15 [0003] Such
tweezers are made froma netallic material such as SUS304, SUS430, and
titaniumto obtain a spring characteristic, and tweezers suitable for

different functions a ir si nce
tweezers made of a m@ﬂ%@%@%@@%@ﬁ%ﬁ@ﬁ%ﬁm conductl vity,
when el gctroni c conponents are handl ed, electrostatic 20 di scharge at the
tip of the [gwﬁzers is caused by the eI ectrification of the electronic

conmponent s he human body, so that the el ectronic conponents are danaged.
[0004] In (ir‘edhmicalcﬁaéd)bffmeﬁmj eatipn obl em controlling the volune resistivity to

the range of L:l. 60N bi de
ceram c or by coa #ggs W%gnﬁﬁgﬁyé&éﬁb&wﬁgﬁ?@&%mag\;%rm&hhg%&haﬁ%een
proposed ( frart hojdenpin asgweeq@m,@nwmchéhmma@cﬁlmlﬁ@tsoglpd (Pat ent reference
1) Japq@esqomioku Uility Model No. Hei 5[1993]-2303 (pages 1-2) 30 [0006]
However, the proposed ceramc tip is easily_ broken or cracked by the user
appl yi ng f or ce oreeges haye h@erwl%eﬁ todhaadle @m@a@wt%ﬁe@mmmﬁegﬂbmsur e

i s sometingg sﬁE@ﬁk@ﬁtﬂaﬂcanhbﬁhéﬂeRinﬂ@tréonté&htv@ﬂi thé h&#Hiih Yerfils & KBS coranRvesn

du |ngtheec nge, tip.part,is d unnecessary forc
(1K ng 1o Rk Stet, i BiticniRy VHE TR Slecone, b ot Sl fBe
damage t 0 eweedersomre an essepdieadls due to the di scharge of static eI ectricity,
etc. nn%? 35e avoi ded by maki ng the vol unme resistance or surface

0

resi st ance he tweezers uniform For these reasons, it is necessary to
prepare tweezer Suchvweryess areghaicaiee avmietalicsmiateais] sudbors SUS304, SUS430, and

titaninm to obtain a spring characteristic, and tweezers suitable for different functions and

usage environments are known., However, since tweezers made of a metallic material

have a high electrical conductivity, when electronic components are handled, electrostatic
20 discharge at the tip of the tweezers is caused by the electrification of the electronic

components or the human body, so that the electronic components are damaged.

[0004]

In order to solve this problem, controlling the volume resistivity to the range of

10%10° Q-cm by installing a titania ceramic or silicon carbide ceramic or by coating the
( 25  silicon carbide using the CVD method has been proposed (for example, see patent
reference 1).
{0005}
(Patent reference 1)
Japanese Kokoku Utility Model No. Hei 5[1993]-2303 (pages 1-2)
30 [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,

35  the damage to electronic components due to the discharge of static electricity, efc., 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

1



WD 2004/ 080659 PCT/ US2004/ 006923 a device being held, and it is difficult to
control the resistance value by installing a ceramc tip. [0007] On the

ot her han at | using the CVD nethod is a process that can overcone 5

t he drambg%ﬂg@ﬁ%gﬁ%)easily fractured ceramcs; homever,q%ﬂﬂﬁggyﬁﬁﬁnﬁsing t he
CVvD nethod, the cost in obtaining a practical coating filmthickness is

hi gh. Also, there are tweezers in which a fluororesin is coated or to which
el ectrical 449 I i, Ynd % i PBDHEACE, istdnRE 5ol RS Berafhid ©

o event - aaan@ W Kt 1 PARKLACE coRARKE sisdnDE VHTBY TR Seluly

i nsul at or¥P-even if the electrical conductivity is provided, since the

el ectricaipod®) conductivity is too high, although the static electricity is

not stored invéhgit?\?ﬁ%er , when the t zer kes contﬁétéj with an

el ectroni ¢ deVW&ES apfl, ¢QRUDE Pging dhe Fetiogys RPTocess gl can AEETE et r oni ¢
dlevi ce& i jsthelgfm@e_ ck bmgg ggﬂ@tﬂ%cm%ﬁd bmnﬁzﬂumf\iengmcbd:tmgtum%z@é £V arthddhe

el ectroni evi.ce, . ose.of the. present.invention is to

bt ovi de. e G A Shipine bhrseaeHl POt RbpickBrss i Figh R BRR AT MGgmaihg
char geabi Wwhich atfinceomssintis toatedot do mahicl €edtricali condunpiyentpsoddeh Hawelbes, chi ps
and a parg.s. hald C: e [ t IS I cfi L m. plied.
0000) "1 ringi AR Pirp BN 15 Brek URRERIaEe RO Mofeld R PRUC ALY B oA L BT
anti st atian r@idenposnt iforhe cleciiedl ngomlubidety iesprovided, rsegien thsi mlsiricsl t h a
soft g n =18 i3s) e o199 RAK : C n
nanofel iwbe??sdngg%gﬁd@ ég E@n&gﬁtﬁl@%}é%?%ea entd_t 0 tlﬁésgl?gé%%&pﬁ[stgg?‘géﬁé S_’sg,hg_}?he
present | HYSHESZSH Prabes erasach vith e steatiorict deviger By WdiFhothesyiaticaalestgicithds 25
above- nendtbRnetle aRkirstialdGics m&gehfvg 188 c@rdiA Seroiced ib B vdaedt floneat i ng
t he corrptﬁgl #Fon .at, a tenperature of 200-450C. [0011] Furthernore, the | .
present | BoEFETYHC BFE%S- des a part hol der having the above- mentioned
antistati@obg min the holding part. 30 [0012] A desired surface resistance

| f 103- 0 bout A ; ) i ev ti
Uhe sl stant TR psBee B uR P eel SRERAETRTO BHUAG 0hoshie 2MoRUAgn g 607¢ 1 N0
heat - r esi attistatic fibwifor frovidorg dmrgeabitityoro dupaacios haldadhihelecteoio pompenshisiseels as an
antistati gy taplﬁl'& rﬁ%%tss hglgéx% sulch Gs ROLIERInRAMiLh B aﬁﬁ&?ﬂig%%ﬁg . lidp tweezers.

Al so, the coat ormed by a heat treatnen erat ure of
200C or hi0§A%k, with a network of carbon :

In order to solve the problems, the present invention provides an antistatic

2¢  composition
containing a heat-resistant resin binder with a sofiening temperature (Ts) of 160-410°C
and carbon blacks and/or carbon nanofibers added as an antistatic agent to the binder.
[0010]
Also, the present invention provides an antistatic film formed by spreading the
25 above-mentioned antistatic composition on a base material and heat-treating the
composition at a temperature of 200-450°C.
[0011]
Furthermore, the present invention provides a part holder having the above-
mentioned antistatic film in the holding part.
30 [0012]
A desired surface resistance value of 10°-10" (/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
35  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,



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 that electri cal
--conductivit& whi ch cannot be obtained by a | owtenperature drying, cannot
be real i zed¥ ¢ #848§%5% Enbodi nent of the invention The antfi<J{layfvoes24
conposition is characterized by including a heat-resistant resin binder
wth a softening tenperature (Ts) of 160-410C and carbon bl acks and/ or

carbon nangfj ber a ntistati.c agent. ad . he. bi nder . 014]. 10 As
exanpl es o SaticepeRlur Grlfiet BhC el Aitb B (b b &, R el Shieg 7
of 160- 410@pndtibgaealizedi n conpounds such as pol ytetrafl uoroethyl ene or
tetrafl uoroethyl ene- perfluoroal kyl vinyl ether copolyner, polyimde, or a
m xture of two or nore of these conpounds can be nentioned. [0015] 15 As
exanpl es of{%8E}lbon bl acks used as an antistatic agent, various types such as

f ur nace sbl agkhodshemihdinesitiongas bl ack, acetyl ene bl ack, and arc bl ack can
be used. It is referabl e Tor the carbon bla kgﬁt,o have a aver_agﬁ particle
é‘@&r

di amet er of 20- 60N AFLSHECT SPIPRNEPT, 1 FRAAEET, drelpdingue tegiEysBRY g d
g |5§ ggr s;ﬁgi&sgbéﬁder ﬁglo@ rs@f(’ééiﬁ#4 Olt(i)gs te@ifperNBreNEK 6f 166—3!&0"%&&1@16[ 0016?11 ngasb &h(ﬂﬁlkcﬁf&_&’g&

, 00,. etc., used. "Car bon nanofi bers"
in this spelePpiRer; pLap @Whﬁﬁgff%%d&?aﬁaﬁeh'ﬂﬂ‘iﬁ' fibers, the so- called carbon
nanot ubes, [8014}jd fi bers, and | ayered fibers, the so-called graphite
nanofi bers. Als n {1 nt. nd._.car 1oL e
car bonq I bers. [%%ix%?‘{ ﬁ%@ﬁ%hl@@%ﬁ%‘% errg?)'ﬁ%u?&c%? “Il eaégﬁ%ngﬁgﬁearpc#ﬁ%r@hégd as
an anti st ati68-4§&@t fjonoresie compounds suchaepelystraflocieathaleae @ ameflaprosthyd®e200
nm and an as| i f = 2 P/ y

PRBRGEOAR Byl etﬂ&oc&{a%rﬁ%] Bérlﬁﬂﬁﬁ%, 80a hi}GurlWikeh oriitle SRERsY

Shews Denk ., _Ccan_be used. e carbon bl acks or carbon nanofi bers
may be usedoEIPSRRsHAn b mepHBNetht i ons as 30 the antistatic agent. Wen they
are used aljgpss) the anount of carbon blacks added to the binder is

preferahly 20-70, vol % _nor ef aEé 0- 60 vol % ., and the anount of carbon

P ber s It 1 s A% o of althen DRy terdris By ERistiis §eeat g OISR oo SHCtk R

car bon bl adimacabidck, thal bluekhgrdladke acetylese blaeld dndget bRck cas bé heedaniiunt

added, the carb | acks .ar referably added at. 20;. vol 9 t he_bi nder,

and the c arprg%ﬂ’ raﬁg:nrggf Iﬁ'beefagbo eI%Iap e‘PZ*P&%r”% averggc pﬁlllc% 148269580t E 284 1Y
have a high electrical conductivity and good dispersibility; as products on the market, for
example, Toca Black #3855, #5500, #4500, #4400, #4300, etc., can be used.

20 {0016]

“Carbon nanofibers™ in this specification mean hollow ring-shaped fibers, the so-
called carbon nanotubes, solid fibers, and layered fibers, the so-called graphite nanofibers.
Also, carbon filaments and carbon fibrils can be used as the carbon fibers.

{0017]

25 It is preferable for the carbon nanofibers used as an antistatic agent in the present
invention to have a diameter of 80-200 nm and an aspect ratio of 100-500. A product 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

30 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

35  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]



35 added at 0.1-30 % to the carbon black. Mre preferably, the carbon

bl acks are added at 30-60 vol % to the binder, and the carbon nanofibers are
added at 0.5-15 wt% [0019] 3 WD 2004/ 080659 PCTI US2004/ 006924 The

anti st ati AV@aM3e81669 on of the present invention is obtaifdAUBPHII2Hg t he
above-nenti oned bi nder and carbon bl acks and/or carbon nanofibers. In the
antistatic corrposi tion of the present invention, if necessary, other
conponent s suc orants, ..dis sants,, stabj.lizer t] OXI dant flame
retardants, EP ﬁ%)tg uc cpppggition ch{“? IRERY EPEN8o s, 0%@“5’ D24t i on
to the bi aizztsne radiohérd baaieband hiadok shlarks/ axl/@acdtem namdibeiser b the[ ﬂﬁth]ticAl so,
the prese f

ment i oned&san %?ﬁ&gﬁﬂ&&gﬁﬁgﬁp@rﬁ% h?&e@%ahg &h‘%mmgédﬁ%g\‘s ﬁqlgﬂﬁq %Q Og%g ved or
di sper seddisnersant&; cﬁltabelmer% maaslarmsnﬂmylrpwda@ta, dubrécanps; filleest ang rteckifiers

di spers anhﬁyfbe d&@dﬁﬁ%ﬁ&ig’&ﬂ 16 Bt HiAdP AR e (fg}c}%ﬁl‘{ﬁac]é Hﬁi/@ﬁéé&ﬁﬁ?efn%bhgpr ovi ng

t he wett abi ase nmateri al efoam ng agents for suppressing
foamforr’rﬁﬁqz% may al so be added. [0021] Next, the solution or dispersed

sol ution of tha@beNe prRAit BV&HiANLIdRE 'aﬁ anﬁ@ﬂﬁﬁ@?dlﬁi fiimed fedthafél aBhvd-he
surface of th esi red base material |nar spreadin % 1(? met hQds such

b
as the spPEPUORSEhGHISBHE ceBRPTIRR- B Ho eaaggt@t&ﬁ B'Péfd IS$ALY 13RECHiB i ng
met hod, a@ﬂv&ﬁl%u&ﬁbslﬁﬂﬁethﬁ y@mﬁn@é bfyt tﬂi@taﬁm.mlsﬁ@sﬁlﬁaior ali eisiﬁcl the fearboad.

obt ai R0SuPREEs TR dbl APPENHAS tes HERIED S Fi E%eyn%ﬁgeéwsr%%?a%é@e;n?

hardness agdnes oo bupghrdssmg tfoam fmanﬁneﬁmyadbdo;beﬁ(ﬂd&dooo g/m', and the film
t hi ckness [50?1 referably 200 mor |ess, nore preferably 10-50 urn. In 20
order to r[erm e the solvent, the heatl ng tenperature is usually 50C or

hi gher ; howeveNext tthe solhtientor dispemeddsoluticr0Of 480 Cabaye-Benticnad i atistasic |
present @éﬁﬁg&éflt?dh 1S§§p Hv\ﬁ{ehﬁpqﬁfurftaﬁl?o{]ﬂicscfé%fréc?@a%%ﬁalbﬁf‘%l‘cﬁnﬁggg&%dﬁ@ bon

nanof i bers | orne eat | ng at such rature

a hi g’ antgedogds ﬁ'ecbc%athaémrey nagthed, @mccaﬁné Apekad, B@ct%?laﬂ%w - 804 Gipp
t enper at Uhﬁtlﬂfdymﬁtgthecﬁﬂvéhﬁ PfIMENE by IRREAL Mt a FIHUK ffaﬁ@ecr eaithb ﬁleval ue

of pref erabl 5,103-1Q10 f/s erab 106-10 out room
terrBer at uf&o %f °ihg sPEcadi pot P‘%‘H “E‘% ysh’sﬁﬁ i'f © Edf%t%ﬂbt%f ‘G‘quégémf’tg’élf‘téctsance
val ue Ih S it amswueob}ia;actelmeumlﬁd-ﬁfﬂﬁﬁessl megmlﬁsﬁacmﬁonl\ﬂstpmfbrabm 50- 1000d N :
Pet r oche urrent shi r

(00221 38 minard et o §pedbiop A0 PnEIes BOE Bleterly ol gy

parti el aofder ko remoae, thanelverr thedieeting tenvplerattretih eswablyi X tdr dughear loovevet.st i ¢
s desired Ry, RPisAARHSH 200 45bT RrFoShANL Bfesent invention. A network of the

dispersed carbon blacks and/or carbon nanofibers is formed in the film by heating at such

a high temperature, and a high antistatic characteristic, which cannot be obtained by a low-
temperature drying, can be achieved. Preferably, a surface resistance value of preferably

25 10*-10" (Usq, more preferably 10°-10% Q¥/sq, at about room temperature can be reached.
In this specification, the surface resistance value is that measured by the MCP-HT260
[process] of Mitsubishi Petrochemical Co., Ltd. (currently, Mitsubishi Chemical Industries
Ld.).

[0022]

30 The base material for forming the antistatic film is not particularly limited, and
articles in which the antistatic characteristic is desired may be adopted. It is preferably the
holding part of a holder such as tweezers used in holding electronic components. Figure 1
is an oblique view showing tweezers 1 made of SUS on which the antistatic film of the
present invention is formed. In the tweezers 1, the above-mentioned film is formed at a

35  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

4



hol di ng part of a holder such as tweezers used in holding electronic
conponents. Figure 1 1is an oblique view showi ng tweezers 1 made of SUS on
.which the antistatic filmof the present inventionis forned. In the
tweezers 1, WhUOHHYI- nentioned filmis formed at a 35 t hiREHAER804HI0692H- 100 m
on the inner side surface 2 of the tweezers made of a netal such as
titanium by the spraying nethod, etc.; however, it is essential to formit

t | t at ! f | di t. Wth t ti h
fim s surtbdl TeBespRably oot mied R o saoh oeebod AERsn0 foeddic °
103-1010 SZoswpongntef ducalib yeleOfostAdt fisshprgeaat Ke treecdesd tips@ab hbe prewentmiage
f el t } : (o 1 t ti
can be. pr Vi eiTeLE it Sfinte ¢ BRRAARLE chfndlh SEIRE HanRh idS %@%ﬁ%ﬁh of
t he car bon darhenkemnafibire dispesed dmitberd pxirbity baraskedily pighssirength by theappwork;
exhi bi U3 a AR HufMbeS LAl RintddCarYBE Whkkaerd -E]%a%aghfnm@mﬂa,hg&m he

conpletely forned at_the tip at about 100 g Its ‘separation

i s difficulseparppppisdiffisulihe present invention, the reason why the resin

bi nder withgeeoftening tenperature of 160-410C is used is that it is
necessary to util ié]g the dynam ¢ percol ation, 10 phenonenon ‘g.enerat d.in a
hi gh-t enper at ur d0t BEaPIFEFRT eBHAR, d06 EROnqRLY B BSE: OMder) Witk Ry SCHERIRE y by
ahl ow anoun_tampé\:ﬁq‘ukéhbﬁhéméimf’@ imUxailiis tﬁﬁtgt ﬂmeésm-yperm@j!zat%mynb apﬁeh p_@ﬂﬁfﬁhﬁﬂni s a
phenonmgnon i.n ich the ctrical conducti vi i,S_raise eati ng.t

Festn Binadierdeon stbrlop i Aot fRRiEs teslter o BBE R0 e
than the swhéwtivity benpeiost lammuns ooft ler iteirgy taiked " dheadimamict perctlptiomven
with the a t: ' r; j I - r ' :

t hreshol d, '@#ﬁiﬂsﬁjﬁ 17 phaphaloi AR e M Blcnl SARLARCPEERLAbY Bl
ceftain anvesie botdenite ta highi WDWﬁTa@ﬂ@Ii(fﬂir%ﬁﬂ@mﬁ%disteﬁ@eﬁﬁt‘@rl(K%Ct higbergthan Hae

sydden f or rE%FtExﬁﬁg @émﬁé}at%}e‘?%rtﬂﬁtoi@cmﬁhk V‘;&yrpﬁﬁil@ a@ﬁlvif?”xéxféﬂ vith %@Exﬁéﬁl_ﬁ%ﬂﬁ&t ive
filler |nto_rthe resin binder (percolation res ore,

d th hol d).. Ther ef if the
sof t enilRg t/BHHES Aeigrdowsr thaythe; pracolstian; thrasheldeslthongh dhe GlettHSHARBIBEHIGHS heat
treat nent dupitRGatsb®af 4 taftal0imiBdnt @ mig@rd iah drdinks cdehpteitd adtepialihsaphras ed
or thermal lsﬁdgae%aded trger e%g bei g\(}; unab{ e to.be used. On tcgle . o%}per. rt1and,
in the resi Ny RTIANGR: PR FIFCTEREYE PAt By, Mixle Ag SIeRIgRonGicl Yy HHFL G,
di sper sed shd ukindiindes (pértbliaton thréshokie Phapfured! thekoenihg tenapresitdreriatiivgrthof
t he character.j gfi fotk j Sti 1 gh- e r [ NRier | :f 1S
appropri at er@{l%%%ng&%ﬁ&t {é@ﬁftﬁﬁé{ éiﬁl %helﬂ{ ?%‘Erﬁg}“z‘gﬂ"?c%ﬁi II}{) 'S Oglf %a(?{ehr%yblléa for
the re$in bhelttdrangdi scparateslodn teimallt degreded; thezelyf beisg-waide tode wrede @ndhass
transition &tﬁcfi‘gﬁﬁaﬁf i hreshw QuiftP AGorlehink! rehipefBae UhaPIL1oo hidf: al Hudff HEN NY
tenperature_and the glass _transition tenperature are respectlvely neasured
by a dispersed solufion is difficult to be prepared. Thus, in consideration of the characteristics
of the existing high-molecular-weight materials, it is appropriate to set 410°C as the upper
limit.
(- 25 [0024]
It is preferable for the resin binder with a softening temperature of 160-410°C to
have a glass transition temperature of 150-400°C, if it is measurable. Also, the softening
temperature and the glass transition temperature are respectively measured by a
thermomechanical characteristic activity (TMA) differential scanning calorimeter (DSC)
30 made by Rigaku K.K. Here, the softening point and the glass transition temperature were

determined by the onset temperature of the temperature profiles obtained.

[06025]
Application examples

35  Application Example 1
Carbon blacks with a primary particie diameter of 25 nm (Toka Black #5500 made
by Tokai Carbon Co., Ltd.) at 30 parts by weight and carbon nanofibers with an average

5



t her ronmechani cal characteristic activity (TMA) differential scanning
calorineter (DSC) 30 nmade by Rigaku K K. Here, the softening point and the
glass transition tenperature were determ ned by the onset tenperature of
t he t enpeWVat209408p¢38f i | es obt ai ned. [00251 Applicati on BKHEPIEE003L
Application Exanple 1 Carbon blacks with a primary particle dianeter of 25
nm ( Toka Bl ack #5500 nade by Tokai Carbon Co., Ltd.) at 30 parts by weight
and carbon nanof | S Wi th an average WO 2004 59 PCT/ 1US2004/ 006924
di anet er dquq%oﬁ] ?ﬁaﬂ’& and apAsReqt © té‘? o6 1@9 OIG%OIBr&%%%S #ﬁ’d"éi éﬁn@om
Denko KKKK)) &t 3 dapartysweightveeghtvelieméexedewith i palgtentafioraethylene (softening

pol ytetrafl uoroeth -SO i . { r ution
(S0l i a f raopRaRic A /a e ot 2o on RTG530 wigf 100 BRI RaRE 1
body sur fQrctheafthantesd ghs bodypipurdce 9088 CekersmadholsBURMead abasganatrial was

pl asma-tr d. W # i ri t n@ﬁl@m r ent,
the a ovg?&hegﬁf %%1&;3%8 |%gg?ds ﬁ%ﬁ%@ﬁmghgog{ee Easarlt-l Zt’ﬁ"ﬂig!r y 1 }htr% ‘?%ingEness,
on aver adeentioned Bispersegisoligin Wis equtedsgraadiiyrigrmibicksess. PR ayerggs. wif tabant 30 dri ed

at 100C fo8 b%Qhé“s a?iﬁg rIRGER! Rdval ini@a@ﬁzcaﬁé?f at3OPU Tor $O nhifandtNBEAES 8t ON
whi ch a 1l mwas Fmed was obtai ned, [0026] %gmé@pl i cgtl,on Exanpl e 2

m 0
Si mi | ar | YOPE 19830 iy saRAttwaRAsrL0n Whicha il was gap gbtaedcar bon bl acks
and m xijogegynly the carbon nanofibers at 5 parts by weight with the
tetrafl uoroet hyl epe i spersed solution (30 wt% solid fraction in water) at
LigficatlorsPramae

100 rt ; ezers on which a filmwas formed was obtai ned. 15
[ 0027] Conpar eBinvlerli-ta rpticdtioAnEedmegle rioexdegu €ér ve woayt ther @pisoreblablys anki ng 60

onl or de TES eiingl SASER ARTPERE ‘4 SoBst akp e ik Be et brielie |
t hi cknesslispersedsehudige (3bWi%bwlid T00iominrwatkr a6 peus Py ofcighte tw@zers on
2?0\7’8'0”?%1925%1@‘%M“’E‘%Q’@taﬁwzer s by the dipping nethod. It was dried

mn, so that tweezers on which a filmwas forned was
obt ailAed.[09BP28] Conparative Exanple 2 Sinmilarly to Application Exanple 1

except f ngﬁﬁrm‘r@,@aﬁ@ﬂ@f ying tenperature to 25 100C and heating and drying
for 1 h, t e ?slegtr}ocyc\{glclgcr%ivg cfolatI ;q}e\sgrsc:dfb()}'r Hne)gng% @%{7 z%llicr](%fj parﬂ%%cs) Z(gllerage
particle diameter of 100 nm) in a vinyl chloride (softening temperature of 120°C) binder
was coated at a dry film thickness, on average, of about 100 pm on the main body of the
20  above-mentioned plasma-treated tweezers by the dipping method. It was-dried at 70°C for
30 min, so that tweezers on which a film was formed was obtained.
[0028]
Comparative Example 2
Similarly to Application Example 1 except for setting the drying temperature to
25  100°C and heating and drying for 1 h, tweezers on which a film was formed was obtained.

[0029]
Performance evaluation

For the above-mentioned application examples and comparative example, using
30 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.
35 2. Surface hardness measurement
The film surface hardness (Hv) was evaluated by the pencil hardness method (JIS
K5400).



Perf ormance eval uati on For the above-nentioned application exanples and
conparative exanple, using 30 tweezers nmade of a ceram c on the nmarket on
whi ch no fi .nstalled, the following tests were cagfi ! 934
El ectri cal yoan%%ﬁg%ty measurenent The film surface was g\%ﬁ%é%@o%t room
tenperature (20C) by the four-termnal nethod, and its surface resistance
was neasured. 35 2. Surface hardness neasurenent The fil m surface hardness
(Hv) was ewgakyptgdedistatdeasgpenci | hardness nethod (JIS K5400). 6 WO
2004/ 080659 PCTI LUS2004/ 006924 . 3. Sol vent sistance.test The tweezers were
“mrersed for 12 WO MSZA PR BFORREGIOr ik Ry Tl Betise. versopely Asohdnol
met hyl et hysopkaytyb akohaln dnetisgt] reslny} dkeddnes and t¢thehydtofieras,ofher rihe selyest meis@ncaas
measur ed. %v# t resistance test Wien the tweezers were freely dropped
into a stain[éss steel plate with a thickness of 5 nun froma height of 10
cm craéks_%hp@érqsm@éﬁfe@t were observed. [0030] The above-mentioned results
are shown in theyhelhethabelahlie freelubfatl fiold sichaseciane i iahandagis

e test te (DJs q)

Sol vent | npact resistance resistan resi stance S

Appl i cat i ot 5 mpmyfropna heightgf 1Ak G624 OF HisrilECzersKupysI 09V hpl i cati on 4.5 X

10b 3 H No[e#smpge No change Exanple 2 Application 4.7 x 10 2 H No change No
npl e

change Exa arative.6. 3. x 10, (#1). epar at.ion (#2) No change
Erama e 1 corparibe Aaramgnisned st a LA MdoIRERG DI vl £ b k

10
(Table I)
Surface Pencil hardness Solvent Impact
- resistance resistance test resistance test
(._ {Q)/sq)

Application 52 % 10° 2H No change No change
Example 1
Application 4.5 x 10° 3H No change No change
Example 2
Application 47 % 10° 2H No change No change
Example 3
Comparative 6.3 x 10" @1) 2B Separation @2) | No change
Example 1 ]
Comparative 9.3 x 10" 1H No change No change
Example 2 ' ‘
Product on the 53x10° 6 H 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 ethyl ketone and tetrahydrofuran, and the film was dissolved.

( (#3) The tip was partially dropped or folded from the base of the ceramic part.
15

[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

20 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

25 invention, the electrical conductivity of the film could be much more raised by a high



Product on the 5.3 x 10 6 H No change Crushed (#3) market (#1) A part that
could not be coated was generated at the tip. (#2) The solvent was turbid in
met hyl et hyl ket one and tetrahydrofuran, and the film i ved C . '
(#3) The Y"l%pz ?J’gl‘tl ally dropped or folded fromthe \Qgégmﬁ&wﬂ%ﬁ%&r am c
part. 15 [0031] In the conposition of the present invention containing the
heat -resi stant resin such as tetrafl uoroethylene as a binder, in

particular, the corners and the tips of tweezers, which were difficult to
be f or medehtripsniaent dappatturon It dondianitivg Kxtdaerie B tdaesisfaan absisanaei ﬂayxhe 20

chl ori de onp)| 4 I a r rom he
corrpo|5| tl%(%ﬁ:{%l%p%/}\,ﬁm? lrgpine @ax"bh%%agﬁ&p?gé%m Ex;ﬁnhﬁe ! é@& sger’g?lg% S the
heat - r esicomansitipm shesusfanelzasistrince Malue gy H‘o‘éhtsmthaﬁ@rmm&nd elf@trmahbqldmtsvltyhe
internal j9 Ff&%ﬁl&% L8 ddherd;l dsrpbkglfd@ﬁ 't(? yﬁé ¥ th Héanuc%ccﬂé}?oncéffe@?its or

the tips o the tweezers cou avor a coate t'o the networ
ef fect ofthe sasbenapeRbwa it Banesseddnie th ?ﬁlﬂﬂher nore, in the filmformation of
the present 25 invention, the electrical conductivity of the filmcould be
much m)ri @sed by a hi gh 7 WD 2004/ 080659 PCTI US2004/ 006924
heat - t r ea t tenperature. In Conparative Exanple 2, the surface resistance
val ue at roorm‘scgrfﬁ@:eﬂitstéh@a bf alpdtafen olites 8RS atmhewaédze@tmpemﬁ&aréﬁé@
prepared. Xmﬁ?éﬁ%ﬁég %ﬁ %ﬁ(ﬁ%l on, the surface resistance value is 106 S2,
so that & VR uctivity inprovenent is realized. This is
consiltered to Ib@ﬂrwe;vdrds,tabe;hdwnammgmempbamdron ®kd acith ah eldtrobedaativzon
nanof i ber sp i the filr of a
8111 ?B%}% qé(fh%? ﬁ% acft ‘%F was [1 Sel'tgtﬁ %tl tﬁA‘ItS onﬁe gw!tezé gq

separati on e " Easy Irde y t he
f ol | owi ngvireh th@dihnmsmnafcdmth worrdatbtasa &hmned berweeh dhe @p 2nd apaut Dnmhmhdye
with an S dySQ was
P R R R R S S T R A A

with a ciapegpivaleat %@uﬂ@ﬁ Feep b Migere An eVhetpthgrdis 20 5gparaivn V\fﬁhé FﬁilmtOﬁ Film

was met fipyr Heﬁnbé“tﬁehﬁsis%% & Sis 1305t ffatnoteS and aiBthad r@ig@aﬁun@z Ragdout 107,
correspo

n_equj v tCII‘ ui t shown in Fi VWhe terels
no separ 1|c? beFﬁ??th?r a5, ¢FR? %@?P%}Srﬁé@ar é’gﬁ aiqlaﬂ@au - 106 or
nore and Tangg b@ﬁvﬂ@ﬁlo&m@@ﬂff@ne sbahﬁcaliﬂf/a& +I?{2) %s@eat@"lcﬁ Rged)bwjlamet Eand
n the

if the filmof t i arat qual
equi val eSEPERIWA %#‘EIF Jﬁaé epgia 8%0"!“ ]?hgo I | s greatly changed
by the depEdlati on of the film so that the separati on can be easily

det esh ed. [ Oo%lth the use of the composition of the present invention, a film with high antistatic
characteristics and excellent harduess, impact resistance, and solvent resistance can be
formed.

Brief description of the figures

25 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:
30 1 Tweezers

2 Main body
3 Holding part
4 Cotton impregnated with an electroconductive solution



20 Wth the use of the conposition of the present invention, a filmwth
hi gh antistatic characteristics and excell ent hardness, inpact resistance,
and sol vent resistance can be forned. Brief description of the figures 25
Figure 1 is an oblique view show ng tweezers on which the filmof the
present invention is coated. Figures 2a and 2b illustrate a nmethod for
easily determ ning the separation of the film Explanation of nunerals: 30
1 Tweezers 2 Main body 3 Holding part 4 Cotton inpregnated with an

el ectroconductive solution 8 CLAl n antistatic film characterized
by being fornmed by spreading a solgg;%1§%§§ed antistatic conposition on a
base material, the antistatic conposition including a heat-resistant resin
bi nder with a softening tenperature (Ts) of 160-410C and at |east one of
carbon bl acks and carbon nanofi bers added as an antistatic agent to the

bi nder, the anmount, of antistatic ent being insufficient to forma
conduct i Ve nbvBHKals B, AhaueRAsa oy being JesmcdibyisResadige deRberirissy _
tenperature Ofindsheic26my6HHion HAS Be Akdral Ahd SHiSANPLShpdsHon iﬁ&ﬂdih%ét -treating
the conposition at a tenmperature of 200-450C thereby formng the antistatic
agent into a beatdesistany eestrebindariwithyg sofiieming reanpeeatiing (5$)redd 60-420°Crandat t  hol der
characterized, by having.th ntistatic fil.m of aim1l i.n.the | ding part.
5 an ant 1 - ot e o Rt Bpditiand Rk pponBd peduds TadrifatBen 105% o 2010
alsq. 4. An dntbindetakd Smbunkt 6T eitisekiakgent béiay imgfRicdttof fane arcesduitiagsice of 106
to 108 Q@ sq. 5. Ananﬂ-stmicfihnofclmnmlmhaeintqgcommsnionis
heat - treat ed BE™Ark Witerth 1Fi8 batder #dbe solppediingiempeiatric pHEc &t ening
tenperature obadleni@ficRontpbfA6H, -an® hedMNire@Md thS t&hpssitidnl i ¥mSralid 1 wher ein
the glass transition tenperature of the resin binder is from 150 to 400C.

7. A part hol dB20004502C ghensty fatmeingitire anhistatpmagenhiotadeeondyctivepeiworkf tweezers.

9 within the resin binder.

2. A part holder, characterized by having the antistatic film of Claim 1 in the holding
part.

3. An anti-static film of claim 1 having a surface resistance of 10° to 10'® (/sq.

4. An anti-static film of claim 1 having a surface resistance of 10° to 10® Q/sq.

5. An anti-static film of claim 1 wherein the composition is heat-treated at a

temperature at least 100°C higher than the softening temperature of the resin

binder.

6. An anti-static film of claim 1 wherein the glass transition temperature of the resin

binder is from 150 to 400°C.

7. A part holder of claim 2 wherein the part holder is a pair of tweezers.





