1 7 AUGUST 2006 Description ANTI STATIC METHOD AND | TS APPLI CATION TO
MEMBERS TECHNI CAL FI ELD The present ipvention rel ates to ansafjdiuidt™obé
nmethod and its application to nenbers. BACKGROUND ART It is demanded to
reduce the generation of static electricity in various fields and
applications such as packagi ng containers for electronic conponents and
surface protection filns stuck on polarizing plates for |iquid-crystal

di spl ay panels. The packagi ng container for electronic conponents is, for
exanpl e, an enbossed carrier type taping with which the electronic
conponents are housed in the enbd§§ﬁﬁrnhEMNbf the carrier tape and sealed
by thermal fusion so as to cover the enbossed part by the cover tape. The
packagi ng containhers include a i nes

| so naggz traés and bags. Static
electricity is QEISTATEE METHORe ANDnd St ABPLECAT{ONNTQ MEMgERﬁnts and
packagi ng containers. Static electricity has a risk of deterioration and
destruction for electronic co . cting the packagi ng contai ners
at each other or contacting thgﬂﬁgﬁ&QQUnggﬁﬁﬁlainer with other materials
generate Spid 6rELERLT iifjdt Al rBlahks! fadul antdlet &t iermliing anddegr uction
of the el ectrohic conmponents through the packagi ng contai ner. nductivity

or antist&ﬁﬂkﬂcaﬁhﬂ@eﬁ@ymﬁ €héen added to the packagi ng containers for the
prevention. This prevention nmethod is effective for discharge or

attenuation of the generated stati rigity in an early stage. However,
it is difficult to reduce the g%ﬁgkgﬁbgﬁ oAﬁTstatic electricity itself. A

surface protiedsi demanded *’t@sréﬁaéesth@@e@_@ratﬁbﬁ%ﬂﬁratsitcableétﬁptﬁt’}fpanﬁ in
t he manufacturi.ng p OCF SF%éfa%hf.elgftrICIté S nerated in ?xfo i ating
the surfadbVATAPHS T Qs s 2BR] Al Tt BHED 2% NAthAging GonkaTAPTSI ay
panel . Sofer prleblteonicatmgsbrient AuISuRE protection f1lms stuck on
polarizing plates for liquid-crystal display panels. The
packaging container for electronic components is, for example,
an embossed carrier type taping with which the electronic
components are housed in the embossed part of the carrier tape
and sealed by thermal fusion so as to cover the embossed part
by the cover tape. The packaging containers include also
magazines, trays and bags. Static electricity is generated by
the contact of electronic components and packaging containers.
Static electricity has a risk of deterioration and destruction
for electronic components. Contacting the packaging containers
at each other or contacting the packaging container with other
materials generate static electricity and might lead to
deterioration or destruction of the electronic components
through the packaging container. Conductivity or antistatic
property has been added to the packaging containers for the
prevention. This prevention method is effective for discharge
or attenuation of the generated static electricity in an early
stage. However, it is difficult to reduce the generation of
static electricity itself.
A surface protection film has been stuck on a liquid-crystal
display panel in the manufacturing process. Static electricity
1s generated in exfoliating the surface protection film from the
surface of liquid-crystal display panel. Some problems caused



by static electricity include induction of the poor appearance occurred by
sticking dust to the panel surface, ocgurrence of abnor mal %i@@f%e

mal function of the display unit or induction of electrostatic estruc?i on
of the drive elenments. JP-8-245932, JP-9-267449 and JP-11-256115 have been
proposed as a nmethod using thg antistatic treated resin films treated on
at |l east one side of the resin filns by antistatic agents such as alkali
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triboel ecE% Ccﬁrsled' tﬁ,s order conprise resins electrified nore positively and
nore negat’ive than the el ectrification-controlled object,

DISCLOSURE OF THE INVENTION

The inventors have noticed that it is important to suppress
the generation of static electricity itself in order to prevent
electrostatic failures and obtained the following knowledge. The
generation of static electricity may be prevented by mounting
multiple resin based composites with different triboelectric
series order on the surface. The member mounted multiple resin
based composites with multiple different triboelectric series
order on the surface may suppress the generation of static
electricity even when electronic components and the like are
handled on the mounted surface and may prevent the electrostatic
failures of electronic components.

Thus, the present invention presents the following points:
1. an antistatic method featured to mount multiple resin based
composites with different triboelectric series order on the
surface,

2. the antistatic method according to 1, wherein multiple resin
based composites with different triboelectric series order
comprise resins electrified more positively and more negatively
than the electrification-controlled object,

3. the antistatic method according to 1 or 2, wherein multiple



3. the antistatic nmethod according to 1 or 2, wherein nmultiple 3 7 AUGUST
2006 resin based conposites differ norg than 0.1 nCin the agggmﬁﬁn
electrified charge, 4. the anti stati c§met hod according to 1, Z, or 2@?)6
wherein mu | tip |l e resin based conposites are adhesives, bonding agents,
printing ink or paints, 5. the antistatic nethod according to 1 to 4,
wherein menbers are resin based sheets, resin based filnms or resin nol ded
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ate, 12,

measur i ngid 1I<1.38193EST MODE FOR CARRYI NG OUT THE | NVENTION A triboel ectric
selri e_st i %.admémbef?ﬁtfeggumdatte @sver ilayerisn obfg hmb?spl% \é@e@?ﬁ bageatli vel
ol arli order - e. a eneral e 1. rupnln oget ne WO erials
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var!ou3|numﬁa@e§.f The followi ng triboelectric series is known for main
resins used cpaSHERhAE! BRkoYBIRELS B! Wik AP T UIhSYd BE e 1 BlferPOS! ti ve

of resin based composites is 0.1 to 10,000 x m,

8. the members according to 6 or 7, wherein members are resin

based sheets, resin based films or resin molded materials.

BRIEF DESCRIPTION OF DRAWING

Figure 1 is a schematic view of an instrument for measuring
the amount of peeling electrification. Meanings of each code are
as follows: 1, deposited subject, 2, measuring instrument, 3,
observation window, 4, metal plate, 5, conducting wire, 6,
coulomb meter, 7, measuring probe, &, conducting wire, 9,
conducting wire, 10, switch, 11, antistatic plate, 12, samples,
13, clamp, 14, insulator, and 15, metallic measuring desk.

BEST MODE FOR CARRYING OUT THE INVENTION

A triboelectric series is a list that enumerate materials in
the positive and negative polarity order by the charge generated
in rubbing together two materials and is one of the methods for
understanding the electrical properties of various materials.
The following triboelectric series is known for main resins used
as principal ingredient in adhesives and printing ink:
positive side,
silicone resin,
acrylic resin,
urethane resin,



acrylic resin, wurethane resin, 4 7 AUGUST 2006 vinyl based resin, negative
side. The following triboelectric seriges is known for main rggu% Qﬁaétlve
si de, pol ynethyl nethacrylate resin, 4polystyrene resin, polyester resin,

pol yet hyl ene resin, polypropylene resin, polyvinyl chiori de resin,

pol ytetrafl uoroethyl ene resin, negative side. The triboelectric series
order is not limted to the aforesaid. The triboelectric series order may

be easi l S tive or negative charging in rubbing together two
naterlal§1%&q pﬁge regg? I nvention, resin based conposites are ones which

contai n negatsvassits. mai n conponents, such as adhesives, printing ink,

coat i ng e%quBW1ﬁg thengeheet e saf-é§U§s§agwglfa@*ﬁa @ugsi ves such

as solven reaction type may be
used. Fopoﬁhélyelﬁﬂ fig ink, comercially avallable i nk used vinyl based

resin, p@bth%%Hgmegegﬁggg {§§énre%pﬁyacryl based resin, polyester based

resin, ns may be used. In the present invention,
nultlpIeDOéyﬁﬁY5§§§dr6§hﬁ05|tes with different triboelectric series order

means CO@BQ?E% érc?ggqhsed two or nore different resins, preferably two or
three on § SO I hclude a singl e conposite conprising multiple resins
W th dlppéN@ﬁ Yﬂﬁﬁ@oéﬁééﬁrlc series order. These resin based conposites

may be n@@qygqo?plbh@ sdgigce of members in a stratified pattern, for
exanpl e, coa |ng T alves on the surface of nenbers conprising sheets
or 111 e DRy vaaNd EhTarsdeekRs .

polytetrafluoroethylene resin,

negative side.

The triboelectric series order is not limited to the aforesaid.
The triboelectric series order may be easily measure by positive
or negative charging in rubbing together two materials.

In the present Invention, resin based composites are ones which
contain resins as its main components, such as adhesives,
printing ink, coating materials. As the adhesives, various known
types of adhesives such as solvent type, emulsion type, hot melt
type and reaction type may be used. For the printing ink,
commercially available ink used vinyl based resin, polyurethane
based resin, polyacryl based resin, polyester based resin, etc.
as binder resins may be used.

In the present invention, multiple resin based composites with
different triboelectric series order means composites comprised
two or more different resins, preferably two or three ones, and
also include a single composite comprising multiple resins with
different triboelectric series order. These resin based
composites may be mounted on the surface of members in a
stratified pattern, for example, by coating adhesives on the
surface of members comprising sheets or films by means of a screen
method, a photogravure method or a mesh method for the adhesives.
For the printing ink, the coated films may be obtained on sheets,
films and molded products by means of a spraying method, a bar
code method, a doctor blade method, a roll coating method, a
screen method, a photogravure method, a mesh method, etc. through



met hod, a photogravure nethod or a nesh nethod for the adheswes For the
printing ink, the coated filns nay be gbt ai ned on sheets, GE}‘S %gs

nol ded products by means of a spraying nethod, a bar code maf%o oct or
bl ade nethod, a roll coating nethod, a screen nethod, a photogravure

met hod, a mesh nmethod, etc. through 5 7 AUGUST 2006 coat | ng, drying and
renoval of organlc solvent. In the case of the adhesives and the printing
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composites wholly on the surface of members.

Resin based composites with the difference of 0.1 nC or more,
especially the difference of 0.5 nC or more inelectrified charge
are preferable to using as the resin based composites with
different triboelectric series order. For example, resin based
composites for measuring are placed on a slope with an angle of
20 degree. By rolling a cylinder made of Teflon and/or quartz
on the slope, amounts of electrified charge on the cylinder are
measured using the charge measuring instrument; Triboelectric
Charge Generation Test System Model 705 of Electro - Tech System
Inc. When it is difficult to apply this charge measuring method
because of stickiness of the resin based composites or some other
reason, the measurement may be carried out by the determination
of an amount of electrification (call ‘amount of peeling
electrification’ in the followings) in peeling of the said
adhesive tape from the object with the instrument of Figure 1.
When objects to be prevented against electrification are
apparent, combined use of resins electrifying more positively
and resins electrifying more negatively than the charge of the
objects is preferred for the resin based composites with
different triboelectric series order in the invention.



of an amount of electrification (call 'anmount of peeling electrlflcatlon
in the followngs) in peeling of the said adhesive tape fro oﬁgt
with the instrunent of Figure 1. Wen objects to be prevente@ agal ns
electrification are apparent, conbi ned use of resins electrifying nore
positively and resins electrifying nore negatively than the charge of the
objects is preferred for the resin based conposites with dlfferent
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The members are, for example, sheets, films and molded
materials, preferably with the thickness of 0.1 to 10,000« m.
Multiple resin based composites with different triboelectric
series order may be produced on the surfaces of these members.
The members may have the structure with adhesives or printing
ink coatings. Multiple resin based composites with different
triboelectric series order may be mounted on the surface of
members by the coextrusion of two or more resin based composites.
The molded materials may be also obtained by thermal molding of
sheets with antistatic performance.

In the present invention, multiple resin based composites with
triboelectric series order is desirable to mount on the surface
of resin based members to generate easily static electricity.
Resins for the members have no restriction, but it is suitable
to use resins with which the triboelectric series differ from
that of resinbased composites mounted on the surface of members.
For example, the following may be used for the members:
polystyrene, polyolefins, polyesters, polycarbonates, acrylic
resin, polyamides, polyurethane, polyvynyl chloride, epoxy



The nol ded materials nmay be al so obtained by thermal nolding of sheets with
antistatic performance. In the present7|nvent|on mul tiple r¢§U@U§§§gQ%
conposites with triboelectric series order is desirable to nount on t
surface of resin based nenbers to generate easily static electricity.
Resins for the menbers have no restriction, but it is suitable to use
resins with which the triboelectric series differ from that of resinbased
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used containers for circuit board transportation, containers for
mounted board transportation, containers for hard disk
transportation, trays for hard disk head transportation and the
like. Parts used for paper feeding and parts contacted with paper
in printers and copying machines are easily charging parts and
the method for suppressing the static electricity in the present
invention may be used for these parts. The method may be used
in order to prevent the adsorption of dust caused by charging.
The objects include cabinets for television, CRTs, personal
computers, printers, copying machines and the like. Blackened
dirt occurred by electrostatic attachment of dust can be prevent
by the method. The method may be used in order to prevent the
adsorption of dust caused by charging. For example, if the method
is applied to the members used for wall surface and ceiling in
clean rooms, the sticking of dust and the lowering of cleanness
caused by whirling up the adsorbed dust in the air by certain
cause can be prevented. For example, if the method is applied
to the members used for wall surface and ceiling in hospitals,
the members used for wall surface and ceiling in food processing
factories and the members used for dustprotector for production
line in food factories, the adhesion of dust may be similarly




in order to prevent the adsorption of dust caused by charging. The objects
i nclude cabinets for television, CRTs,go personal conputers, pAURURTS006
copyi ng machi nes and the |ike. Bl ackened dirt occurred by electrostatic
attachnment of dust can be prevent by the nmethod. The nethod may be used in
order to prevent the adsorptionof dust caused by charging. For exanple, if
the method is applied to the nenbers used for wall surface and ceiling in
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An example applied this method i1s the suppression of peeling
electrification generated in exfoliating these adhesive sheets
and adhesive films. For example, they include dicing tapes,
background tapes and various protective films used in order to
protect the optical parts in LCD modules. They prevent the part
destruction caused by peeling electrification generated in
exfoliating the adhesive sheets and the adhesive films. Other
application examples of the adhesive sheets and the adhesive
films are protective sheets and protective films used to prevent
the scratch or dirt of metal plates, decorative plywoods, plastic
plates and various products and are curing sheets and curing
tapes used to prevent the parts not to be painted in painting
external walls of houses or metal products. It may be prevented
that these adhesive sheets and adhesive films cling to the hand
of the worker or the surrounding members by peeling
electrification generated in peeling after their use.

In the present invention, moreover, multiple resin based
composites with different triboelectric series order are mounted
on the surface of sheets or films by means of the measures such
as coating and printing and the mounted sheets or films are
adhered or transferred to the surface of molded products. As
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sol ution which was a pgapye 1of 100 wei ght parts of addition reaction

cross-linkipng type silicone adhesive (manufactured by Dow Corning Toray
Silicone Col Sfi€ky, sgdvuzis@n,‘f?hml@ m@mlaﬁuéﬁe@frl@é)iw%p@ét@fo 1. 5 nQ
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the amount of electrified charge of +1.5nC) and 0.9 weight parts
of a curing agent (manufactured by Dow Corning Toray Silicone
Co. Ltd., NC 25) was coated on one side of polyester film
(manufactured by Teijin DuPont Film Ltd. PET-SL) with thickness
of 38 um by a bar coater so as to form a strip with width of 5
mm. The thickness after two minutes drying at 100 C was about
10 um. Next, a sticky solution which was a mixture of 100 weight
parts of acrylic adhesive (manufactured by Soken Chemical and
Engineering Co., Ltd., SK Dyne 1473H) and 3.0 weight parts of
a curing agent (Nippon Polyurethane Industry Co., Ltd., Coronate
L-45) was coated by a bar coater so as to form a strip with width
of 5 mm without superposing on the formerly applied adhesive.
The thickness after 1 minute drying at 100 C was about 10 um.

EXAMPLE 2
For impact resistant polystyrene resin, a sheet-like resin was
obtained by extruding the molten resin from a single-layer
T-shape die of 1300 mm width using a single screw extruder
(non-vent) with screw of 90 mm diameter and by cooling using the
three-cooling-roller method. Two types of printing ink with
different resin composition, comprising a polyvinilidene
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A sticky solution which was a mixture of 100 weight part of
acrylic adhesive (manufactured by Soken Chemical and Engineering
Co. Ltd., SK Dine 1473H) and 1.0 weight part of a curing agent
(manufactured by Nippon Polyurethane Industry Co., Coronate
L-45) was coated wholly on one side of polyester film
(manufactured by Teijin DuPont Film Ltd. PET-SL) with thickness
of 38 ym by a bar coater. The coated filmwas dried for twominutes
at 100 C. The thickness of the adhesive layer was about 10 um.

Comparative Example 2

After 10 weight part of carbon black and 90 weight part of
impact resistant polystyrene resin was measured respectively and
mixed uniformly using a high speed mixer, the mixture was kneaded
using a venting twin screw extruder with screw of 45 mm diameter
and was pelletized by a strand cut method to afford a conductive
resin based composite. A sheet of 300 um thickness was obtained
from the conductive resin based composite by using an extruder
(L/D=26) with screw of 40 mm diameter.

EVALUATION OF THE ANTISTATIC PERFORMANCE
For the adhesive tapes, the sheets and the molded materials
obtained these examples and comparative examples, the antistatic
performance was evaluated according to the followings.
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by the peeimgmﬂectrlflcatlon in the side of object 1 contacted
with the metal plate 4 to enhance the measurement accuracy. The
metal plate 4 was connected by the conducting wire 5 to the
measurement probe 7 in the coulomb meter 6 which was a device
for measuring electric charge. The coulomb meter 6 was always
connected to the earth by the conducting wire 8. The coulomb meter
was a measuring instrument based on the principle that stored
once electric charge in a capacitor and measured the stored
electric charge. Commercially available coulomb meter could be
used without modification.

The metal plate 4 was connected to the earth by the conducting
wire 9 through the switch 10. In addition, the metallic
antistatic plate 11 with an area similar to or larger than the
area of the object 1 was prepared separately. Any metallic plates
could be used as the antistatic plate 11. The antistatic plate
11 was desirable to have an area to fully contact with the largest
one among the object and adhesive tape.

The metal plate 4 was fixed on the metallic measuring desk 15
through the insulator 14. Any materials that gave electrical
insulation and were difficult to be charged, for example,
ceramics and glass (particularly ceramics are preferable), might
be used as the insulators 14.
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The measuring device was desirable to be shielded by
electroconductive materials connected with the earth (it is not
illustrated in figure 1). Electroconductive materials were
materials with electroconductivity. For example, metallic
materials or metallic materials holed in the degree that does
not affect the measurement might be used as electroconductive
materials, but the electroconductive materials were not limited
to these. Among the measuring instruments, the resin-containing
products such as the coulomb meter 6, the measuring probe 7 and
the switch 10 were desirable to be placed on the outside of the

shields

The amount of peeling electrification in exfoliating
completely the adhesive tape was measured using the aforesaid
instruments in the following conditions and the results were
described in Table 1.

The object 1 was fixed by the clamp 13 to the metal plate 4
which had the same area (125 mm X 50 mm) as the object 1 and
was placed on the insulator (ceramics), and the adhesive tape
of 125 mm X 25 mm (the actually pasted part of 100 mm X 25 mm)
was pasted on the object 1 in a speed of 300 mm/min by a roller
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comp etely he antistatic p was made Jf stamnless steel
described in JISG4305 and its thlckness was 1.5 mm. Its surface
was marked lightly by No. 280 waterproof abrasive paper described
in JISR6253 in the axial direction of the test plate and was
ground uniformly in length direction over the full length until
the mark disappeared completely. NK-1001 of the Kasuga Electric

Works Co., Ltd was used as a coulomb meter.

Table 1

TAC film PET film PE film
Example 1 -15.0 nC -18.0 nC -3.0 nC
Conparative -31.7 nC -22.0 nC -17.7 nC
example 1

As shown in Table 1, the measured amount of peeling
electrification for the samples coated alternately two different
adhesives in Example 1 showed smaller values than those of singly
coated samples in Comparative example 1. This tendency 1is
recognized on any objects. Thus, it was found that the amount
of peeling electrification could be controlled and the
antistatic performance was excellent.
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rubbed-surface of the ICis neasured. For the neasurenent of the anount of
el ectrificated charge, Nano coul onb neter and Faraday cage of El ectro-Tech
System Co. were used. Table 2 anount of electrificated charge Exanple 2

0.20 nC Erggr})éez?) 0.14 nC

amount of electrificated charge
Example 2 0.20 nC
Example 3 0.14 nC
Comparative example 2 ~-2.56 nC

As shown in Table 2, the charge generated on the surface was
reduced by mounting multiple resin based composites with
different triboelectric series order on the surface and the
members with excellent antistatic performance could be obtained.

INDUSTRIAL APPLICABILITY

By producing intentionally the structure of which two or more
resin based compositions with different triboelectric series
order are exposed to the most exterior surface of members at least
on the one side, antistatic materials which control the static
electricity generated by peeling, contact or friction may be
obtained. The use of the obtained antistatic materials enables
to reduce all electrostatic failures for any adhered materials,
contents, or resin types and forms of friction materials.
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accordi ng t othd sheetl, wherein the layer of silicone adhesive and the |ayer
of acryl based adhesive are provided on the surface of the sheet by coating

dr printing, 3. The adhesive sheet according to claiml or 2, wherein the
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3. The adhesive sheet according to ctaim 1 or 2, wherein the sheet is a resin
based sheets or a resin based film.

4, The sheet according to any one of claims 1 to 3, which is a surface
protection sheet.

5. The sheet according to claim 4 , wherein the thickness of the layers is 0.1 to
10,000 um.





