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CLEANING BLADE FOR USE IN IMAGE-FORMING APPARATUS Field
of the Invention The present invention relates to a cleaning blade for 5
use in an image-forming apparatus and more particularly to a cleaning
blade that is preferably used at a low temperature. In an electrostatic

photocopying machine in which_ordinary paper is used as recordin
Paper 2 BByIRg I Rich s pekorel AChTOWE SHCC BEFAGAsE S

charge is applied to 10 the surface of an photoreceptor by discharge, an
image is exposed to the photoreceptor to form an electrostatic latent

Fiegﬁ;%% th reon tonecrihoar\l/ing an opposite polarity is attached to the

rostatic la evnetr}mage to develop the electrostatic latent image, a toner

image, s gansfered;tioyeqording paper. Lo the recording;paper{g whieh

the toner image has been transferred is heated under pressure to fix the

usetonerig t&%a'@éoﬁy?ﬂiweélp-lp_laefrg%@ orReqiantialy copy-ihe image of,

an original document on a plurality of sheets of recording paper, itis 20

clchRcessaly daempye the tgperrwhighhaskemainedson He suraes ot the: |
photoreceptor after the toner image is transferred to the recording paper

fromrthephaloeepterit: the phove-desefibed preeassesi Aswnmathod of

removing the toner, a cleaning method of sliding a cleaning blade on the
ord2hstiyfacemef the photergceptarewithdhagleaniag bladepresseg dperation

against the surface of the photoreceptor is known.
is performed as follows: an electrostatic charge is applied to
the surface of an photoreceptor by discharge, an image is
exposed to the photoreceptor to form an electrostatic latent
image thereon, toner having an opposite polarity is attached
to the electrostatic latent image to develop the electrostatic
latent image, a toner image is transferred to recording paper,
the recording paper to which the toner image has been
transferred is heated under pressure to fix the toner to the
recording paper.

Therefore to sequentially copy the image of an original
document on a plurality of sheets of recording paper, it is
necessary to remove the toner which has remained on the
surface of the photoreceptor after the toner image is
transferred to the recording paper from the photoreceptor in
the above-described processes. As a method of removing the

toner, a cleaning method of sliding a cleaning blade on the

surface of the photoreceptor, with the cleaning blade pressed
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Blades made of elastic materials made of polyurethane or the like are

much used as the cleaning blade for use in the image-forming apparatus.

But the cleaning blade made of the 5 elastic materials has the following

problems: (1) A noise-making phenomenon is liable to occur owing to

vibrations caused by slidin contt%ct between the C,Ieani%g blade and the
ity.

292 hiGtorsBEptaF bt AFigR terriperatire AhaFRigh™ htmithy 1Y (2) The

cleaping plade s disposerl counter (o.he, photoreceplor. Thys areversal o
phenomenon that'the edge of the cleaning fade is movel n the

theL%tEQQ”%'r%r?ﬁigﬁ Qdhg pBotgrecentor i Iable 19 OCCULIN 3LEAION 1o

aving a small amount of residual toner. 15 (3) Because very fine

ima§lheucal ianernas beendecently developed fa form alighsguality image,

it is difficult to remove the toner that has remained on the surface of the

c1aBhoOrReRRIpr URjess the gleaping bladegs stgnolypressed against the
surface of the photoreceptor. Thus a defective 20 cleaning is liable to be

perfarmed. ) THe-eleaning Prdashatiers apdis prassecbagainst theing
photoreceptor at a small force owing to a change of properties of the
to madedaliefrtbe cieanidgiblada atarlawctemperatueecaada lonehuwhigitying
Thus a defective cleaning is 25 liable to be performed. 2 To prevent the
bladecuamendef thteonoiseanpking ptierromengh temperature and a high
humidity.

(2) The cleaning blade is disposed counter to the
photoreceptor. Thus a reversal phenomenon that the edge of the
cleaning blade is moved in the rotational direction of the
photoreceptor is liable to occur in a region having a small
amount of residual toner.

(3) Because very fine spherical toner has been recently
developed to form a high-quality image, it is difficult to
remove the toner that has remained on the surface of the
photoreceptor, unless the cleaning blade is strongly pressed
against the surface of the photoreceptor. Thus a defective
cleaning is liable to be performed.

(4) The cleaning blade chatters and is pressed against
the photoreceptor at a small force owing to a change of
properties of the material of the cleaning blade at a low

temperature and a low humidity. Thus a defective cleaning is

liable to be performed.
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and the reversal phenomenon, the following improvements have been
conventionally made: The surface of the cleaning blade is coated,
secondary members are processed on the surface of the 5 cleaning blade,
and a lubricant for decreasing the friction coefficient of the photoreceptor
is applied to the surface thereof. But the processing of th%surface of the

cleanidBIRtE N Ealidis He HamBar of fanuticinhgprocessss Bgacmenon

increased, 10t ere}gg increasing Icqle m nﬂacturing cost of the cleanglgve

andb ade ér?X detetiora mél e %?:&ﬁracyeof Re suffacd of'the O&%ﬁﬁfﬁbsbla e.

beeIhSO%RPéir?%‘Ei%ﬁl%%z Jﬁ‘é’&‘é‘?‘”ﬁ%thseursf'é@éeoo% tQ%ghgi%é%ﬁ?tﬁgrblade is

necessitates nt-applying” apparatus to be mounie

coalfBage-lmng ARPafalis- 1o Therebyiherssisan increase nthe aumper

of parts and hence in the manufacturing cost. More specifically, in

c1ed8RRes8 RatentApplicaiign Laidn@pes Ne0P3-103686: thereriS t 1 on

disclosed a cleaning blade, made of polyurethane rubber, which has a

coclgyer fenmed entthe edast2l thersob by asplagppi ehemical gashassce

evaporation method. The layer is made of flexible diamond-like carbon.
thefeea@rding to the disclosure, the cleaning blade is allowed to have a low

friction coefficient and an excellent wear resistance without deteriorating

the propetiy<ofpiie etasticrigodyt cohyposingftinee 26 hadeematesali 8d Hel ade

cleaning blade is allowed to have a low friction
causes the number of manufacturing processes to be increased,
thereby increasing the manufacturing cost of the cleaning
blade and deteriorating the accuracy of the surface of the
cleaning blade. The application of the lubricant to the
surface of the photoreceptor necessitates a lubricant-applying
apparatus to be mounted in the image-forming apparatus.
Thereby there is an increase in the number of parts and hence
in the manufacturing cost.

More specifically, in Japanese Patent Application Laid-

Open No.2003-103686, there is disclosed a cleaning blade, made
of polyurethane rubber, which has a layer formed on the edge
thereof by a plasma chemical gas phase evaporation method. The
layer is made of flexible diamond-like carbon. According to
the disclosure, the cleaning blade is allowed to have a low
friction coefficient and an excellent wear resistance without

deteriorating the property of the elastic body composing the

base material.
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coefficient owing to the layer made of the flexible diamond- like carbon.
Further the noise-making phenomenon which occurs owing to vibration
caused by the sliding contact between the 5 photoreceptor and the
cleaning blade is suppressed. But the flexible diamond-like carbon is

attached to_only the edge of the cleaning blade, Thus the degree of the
durabiity SHA TR rESEEnCE D Hekhing ERHE aft n6t sUfienty”

igh in_putting the cleani ade into practical use. Another problem 10
o e TEaIRY A b I it R ebiay (oroad T ot i e o

..chemi [ f h ' ' d-li
Like G%Q Lgas @ﬁ&%ﬁ%@“%{E%tﬂﬁéj}é?n%%‘%e‘ﬁoﬁ%ﬂ%ﬂ% dRmapdsike, -

carbon layer on ody composing ase material. Thus itis

owiMELasSany 19 manage. the complicaied manyfaciurng process and hiencge

the 15 manufacturing cost is high. To solve the above-described problem,

phdhere isarBroposal madetodmprayeithe gompositigncersiauctingthe +he
cleaning blade. For example, in the disclosure made in Japanese Patent

£ 120 hppligatian haid-Opendyen;24049 pelyiseeyanateand,anast elige of
polyol are allowed to react with each other to form a prepolymer, and the
tharemaiatiighpolyokakrd a lTargening agegirare @fideddodhesepolyneri® wear

cast and crosslink the mixture. According to the disclosure, it is possible
restoesinice apstraine? amount gueliadacknatiomowitlbodtfdecreasing thiegh in

mechanical 4 property of the composition such as the hardness and
putdtiergygthhe cleaning blade into practical use. Another problem
of the cleaning blade is that it is necessary to carry out the
plasma chemical gas phase evaporation method to form the
flexible diamond-like carbon layer on the elastic body
composing the base material. Thus it is necessary to manage
the complicated manufacturing process and hence the
manufacturing cost is high.

To solve the above-described problem, there is a
proposal made to improve the composition constructing the
cleaning blade.

For example, in the disclosure made in Japanese Patent
Application Laid-Open No.5-24049, polyisocyanate and a part of
polyol are allowed to react with each other to form a
prepolymer, and the remaining polyol and a hardening agent are
added to the prepolymer to cast and crosslink the mixture.

According to the disclosure, it is possible to reduce a strain

amount due to inclination without decreasing the mechanical
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and the low temperature characteristic thereof. Thus the obtained
cleaning blade for use in an electrophotographic copying machine is
durable. 5 Only the glass transition temperature Tg of the hardened
urethane is described in the "example" of the specification of the

Japanese Patent Ap

lication Laid-O No0.5-24049, and th i
PrOgeR i Bk BF 1 BRAR G SAAE TS By Bt e ha S el It

analif, 2obuethan tuiber baving, 10 the glgss tapsiion tempgraie, Ig
not less than IS unPavora ein |tseiow-tempera?ure characteristic.

obtla"i‘%reeéorcelé'%ﬁ'l%' veNLgn descriped "i‘ﬁh%r?agﬁg‘é%‘%5@#%@%%%‘%@8“

Laid-Open N0.5-24049, no improvement is made on the low- temperature

copsnafgcteristicpf the cleanipg blade for use in 15 the electrophotographic

copying machine. In Japanese Patent Application Laid-Open No.

10-13418, thereisdisclosad aimemparesprwosedofaysemicanductiVeened
elastomer, which can be used as a cleaning blade for use in an

urciftage-farsning appasatusi dhersembesgoneposed ehbes2lcification of
semiconductive elastomer contains the conductivity-imparting agent, the
theelastomesf)parshtherelastoraeri ). Thedlagtomeio(&)foa08%®, and the
micro-domain structure that substantially forms a continuous phase. The
clemixing apeountrofdheconfuctivtys irgaitiag abedecarttaielbin the
elastomer (a) is more than 25 that contained in the elastomer (b) The
temglastomee(a)haxa Shighertrddnetsehae theickistemer hiooEre having

elastomer (a) has
the glass transition temperature Tg not less than 0°C is

unfavorable in its low-temperature characteristic. Therefore
in the invention described in the Japanese Patent Application
Laid-Open No.5-24049, no improvement is made on the low-
temperature characteristic of the cleaning blade for use in
the electrophotographic copying machine.

In Japanese Patent Application Laid-Open No. 10-17718,
there is disclosed a member, composed of a semiconductive
elastomer, which can be used as a cleaning blade for use in an
image-forming apparatus. The member composed of the
semiconductive elastomer contains the conductivity-imparting
agent, the elastomer (a), and the elastomer (b). The elastomer
(a) forms a micro-domain structure that substantially forms a
continuous phase. The mixing amount of the conductivity-
imparting agent contained in the elastomer (a) is more than

that contained in the elastomer (b). The elastomer (a) has a
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a compression set factor at not more than 20%, whereas the elastomer
(b) has a compression set factor at not more than 50%. Nitrile rubber is
described therein as a preferable 5 substance of the elastomer (a). The
bound acrylonitrile amount of the nitrile rubber is not described nor

hlg%%e %satl% rilrgeghse gggan %e Paient A(\]pnpllca i0 pen. g 10- 17

. las
memoer, compose mICOHd CR/eeas omer em er a]%ICFI1

is described in th% 1 ac anese PatentA gllggtlon id- Oﬁr‘?n

a Com ﬁ)eﬁ'}fg has a low Oarrd%gss o?ZIB to 60'In j]IS eesrse the

ela@@&%e{ gnResed, of thesemiconductive %@BW%tWQE?P hasa "BWan

hardness as an inferior cleaning performance. Thus it is difficult to

osRragiically use thepaemper gomposed-ofithe semicondyciive ka slagtomer
as a cleaning blade. SUMMARY OF THE INVENTION The present

subigvantien hasteen-madednadew of the above-described problems.
Therefore it is an object of the 20 present invention to provide a cleaning

blademdiphean ke-manfaciuiacdabadonCcast it ASiMplerpmeessoeat is
be restrained from generating a chatter phenomenon which occurs owing
nottoddbratiomnscause dshy;shding contaci ipetweeartbe ecleanimgtblage laincha i on
photoreceptor at a low temperature and a 25 low humidity, and is capable
Laiof-sasenelyaehioviig t6ner Brremamireyr on coswdacel obthetpleotoreceptor
even at a low temperature.
semiconductive elastomer member, which is described in the
Japanese Patent Application Laid-Open No.10-17718 has a low
hardness of 20 to 60 in JIS-A hardness. The member, composed
of the semiconductive elastomer, which has a low hardness has
an inferior cleaning performance. Thus it is difficult to

practically use the member composed of the semiconductive

elastomer as a cleaning blade.

SUMMARY OF THE INVENTION

The present invention has been made in view of the
above-described problems. Therefore it is an object of the
present invention to provide a cleaning blade which can be
manufactured at a low cost in a simple process, can be
restrained from generating a chatter phenomenon which occurs
owing to vibrations caused by sliding contact between the
cleaning blade and a photoreceptor at a low temperature and a

low humidity, and is capable of securely removing toner
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To achieve the object, the present invention provides a cleaning blade,
for use in an image-forming apparatus, formed 5 by molding a resin
composition containing a rubber component consisting of a thermosetting
elastomer containing acrylonitrile as a constituent monomer thereof and
having a bound acrylonitrile. amount at 15 to 50%. The\present inv?nntors

renglndNdnhted VAHOR Sk perintets® 16 B invBSfidationg of & resi®”

comgosition capable of displaying desired cleaning performance at a low
temperature. . - . .
?empera'?ure and made the following finding. It is possible to prevent a

chatier phgnomenan from,jacquring and the gleaning blade from being. o

pressed at a low 15 force against a photoreceptor at a low temperature

1304201 hmidi Ry ysing; the thermogeting lastomes containing e o4

acrylonitrile as the constituent monomer thereof and having the bound

by ReManitile amount atdt9s30%0Rs theniesim iGRMRAositispComMRAsig the

cleaning blade for use in an image 20 forming apparatus. Consequently
conBgseleagingrbladethasndmpravechcleaningperforaanes at adow
temperature. The reason the bound acrylonitrile amount of the
acrtfiesmosetting aelastoraenist3etiorits toobd¥cs hacatseif thed bpandng a
acrylonitrile amount is less than 15%, the thermosetting 25 elastomer has
bouadowanedlamitalisteerrgthuithus thé. bleaming 7 .blade has low wear
resistance and durability. On the other hand, if the bound acrylonitrile
amolheisonereian B0%k tthes have repeated various experiments

and investigations on a resin composition capable of
displaying desired cleaning performance at a low temperature
and made the following finding.

It is possible to prevent a chatter phenomenon from
occurring and the cleaning blade from being pressed at a low
force against a photoreceptor at a low temperature and a low
humidity by using the thermosetting elastomer containing the
acrylonitrile as the constituent monomer thereof and having
the bound acrylonitrile amount at 15 to 50% as the resin
composition composing the cleaning blade for use in an image-
forming apparatus. Consequently the cleaning blade has
improved cleaning performance at a low temperature.

The reason the bound acrylonitrile amount of the
thermosetting elastomer is set to 15 to 50% is because if the
bound acrylonitrile amount is less than 15%, the thermosetting

elastomer has a low mechanical strength. Thus the cleaning
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thermosetting elastomer has a high glass transition temperature Tg. Thus
the cleaning blade has a low cleaning 5 performance at a low temperature
and a low humidity. The bound acrylonitrile amount is set to more
favorably 25 to 42% and most favorably 28 to 40%. The bound

lonitri t of the th tti I b di
o1 RANS Ol FEle RETI00 10 Godirbed n 1o K 6904, Ghed he

nandCVIONYlg amount s indicated onprodycts commercially avalablg,
pfoducts having the bound acrylonitrile amount specified in the preseht

the%}%{gé‘g% EMUQBE&J&ﬁgrA%a%ﬂx'%it{tji?-eﬂ@é%er{%meg {\BR) that can

e 15 preterably used as a thermosetting elastomer, It is possible to use

temgexg&%-nﬂ@ile NBR having the-haund asnienitrilg samout at less thag

5%, intermediate-nitrile NBR having the bound acrylonitrile amount at

per28%nih31%, intgrmediatefhigh-anitrile NBR having,the,peynd acrylonitrile
amount at 31% to 20 36%, high-nitrile NBR having the bound acrylonitrile

amotné abatntd 43%y andisuperdhighaitrite NBRsbaving thekoungyorably

acrylonitrile amount at not less than 43%, provided that they have the
25 hound aceyldnitiie taniaubtriadhe rafge®f 4&%0 50%. It is especially

preferable to use the intermediate-nitrile 25 NBR, the

interfirediatednig haritrifé NBR or the drighunitrilefNBR: 8 Tdersarmetis tryie

of the acrylonitrile-butadiene rubber (NBR) that is used as the material of
elaﬁ%m@@engqnjbe measured 1n accordance with the method
described in JIS K 6384. Since the bound acrylonitrile amount
is indicated on products commercially available, products
having the bound acrylonitrile amount specified in the present
invention should be used.

As acrylonitrile-butadiene rubber (NBR) that can be
preferably used as a thermosetting elastomer, it is possible
to use any of low-nitrile NBR having the bound acrylonitrile
amount at less than 25%, intermediate-nitrile NBR having the
bound acrylonitrile amount at 25% to 31%, intermediate/high-
nitrile NBR having the bound acrylonitrile amount at 31% to
36%, high-nitrile NBR having the bound acrylonitrile amount at
36 to 43%, and super-high nitrile NBR having the bound
acrylonitrile amount at not less than 43%, provided that they
have the bound acrylonitrile amount in the range of 15 to 50%.

It is especially preferable to use the intermediate-nitrile

NBR, the intermediate/high-nitrile NBR or the high-nitrile NBR.
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acrylonitrile-butadiene rubber. The thermosetting elastomer which
contains the 5 acrylonitrile and is used as the rubber component, it is
possible to list acrylonitrile-butadiene rubber (hereinafter referred to as
NBR), hydrogenated acrylonitrile-butadiene rubber (hereinafter referred to

as HNBR), carbaxyl-modified acrylonitrile-butadiene rubber, acrylonitrile
isopren ribBer o SERfodtrilsib tﬁ&iﬁ}ﬁ%ﬂg&ﬁr"ehjee(fgﬁbq%%??ﬁbEéﬂ]?ber

nd liguid nitrile rubber (liquid acrylonitrile- diene rubber), Of the
R s S5 eiing ERtaers oA e Sehylonite, it

a cﬂ;?lpﬁgﬁe{?ﬁ?@et— %eéggit-tggeag%%%igile-butadiene rubber (NBR), a mixture
ft '

e NBR and 15 other rubber component or hydrogenated

acrylppitrile;putadiens. rygber (HNBR)haying residual.dopble hond at not

more than 10%. It is especially preferable to use the NBR or the HNBR
acr3/Nglyi Wher other elastomey igmixed with the-NEBEbadatio of the NBR

to the entire rubber component is favorably not less 20 than 50 parts by

po J¥ass angbmoie favorablysiatiess than¥adpatis byupass: Antie 1efheter
elastomer" that can be used in the present invention, it is possible to list

re fRatueal rubbes(NBR ) butadiene cubherd BR)r stysanebiladieneaabbae
(SBR), 25 isoprene rubber (IR), butyl rubber (IIR), chloroprene rubber 9

ruki@R), deeylcindobes (ACMANBY, epichlorBRpaiin rubbéc(EConodinlene
propylene rubber (EPR), and ethylene-propylene-diene
acrylonitrile-butadiene rubber, acrylonitrile isoprene rubber,
acrylonitrile-butadiene-isoprene copolymer rubber, and liquid
nitrile rubber (liquid acrylonitrile-butadiene rubber).

Of the above-described thermosetting elastomers
containing the acrylonitrile, it is preferable to select the
acrylonitrile-butadiene rubber (NBR), a mixture of the NBR and
other rubber component or hydrogenated acrylonitrile-butadiene
rubber (HNBR) having residual double bond at not more than 10%.
It is especially preferable to use the NBR or the HNRBRR singly.

When other elastomer is mixed with the NBR, the ratio of
the NBR to the entire rubber component is favorably not less
than 50 parts by mass and more favorably not less than 70
parts by mass.

As the “other elastomer” that can be used in the present
invention, it is possible to list natural rubber (NR),

butadiene rubber (BR), styrene-butadiene rubber (SBR),

isoprene rubber (IR), butyl rubber (IIR), chloroprene rubber
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copolymer rubber (EPDM). These elastomers may be used singly or by
mixing two or more of them with each other. 5 When the thermosetting
elastomer ("elastomer a") is used by mixing other elastomer ("elastomer
b") therewith, the mixing amount of the elastomer a is 90 to 50 parts by
mass and. preferably 90 to 70 parts by mass for rts by mass which

Colbetotuticgtoc fgh eidyal edlior -ttt tediss el

of.the elastomer b is 10 to 50 p li]y mas antl'jll referably 10 1o 30 parts
o A S0 B by odos B €00 P Lace s shismay ne

coptOmRaRent, Jhe regsopine mping amauntof fhe §'3§t MEL ISP g1y

not less than 50 nor more than 90 parts by mass and thie 15 mixing

or ¥PonLehineglastamerbis set io,apl lessthan 1) nanyaore than 50

parts by mass is as follows: If the mixing amount of the elastomer a is

less #hath 5@ partshy-masscand ¢he mixingramownt of the plastomer bds yseq
more than 50 parts by mass, there is a fear that the cleaning blade of the

by RIESENt20invantionsfor siserin the imagerdermisng appaadus bas aclow
physical strength. On the other hand, if the mixing amount of the
nmixalastomenats oorethar DOPpansby anass and the mixingramauntnofdBe and
elastomer b is less than 10 parts by mass, there is a fear that the
predlastgmer Beoes ritl disptay its2Snpeorfmand®.0LpH s préferaisieghatich
the number-average molecular weight of the thermosetting elastomer is
is fdtdesotiedn BOVOE the elastomer component, and the mixing
amount of the elastomer b is 10 to 50 parts by mass and
preferably 10 to 30 parts by mass for 100 parts by mass which
is the total mass of the elastomer component.

The reason the mixing amount of the elastomer a is set
to not less than 50 nor more than 90 parts by mass and the
mixing amount of the elastomer b is set to not less than 10
nor more than 50 parts by mass is as follows: If the mixing
amount of the elastomer a is less than 50 parts by mass and
the mixing amount of the elastomer b is more than 50 parts by
mass, there is a fear that the cleaning blade of the present
invention for use in the image-~forming apparatus has a low
physical strength. On the other hand, if the mixing amount of
the elastomer a is more than 90 parts by mass and the mixing
amount of the elastomer b is less than 10 parts by mass, there

is a fear that the elastomer b does not display its

performance.

10
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nor more than 800,000. The number-average molecular weight of the
thermosetting elastomer is set to not less than 50,000 for 5 the following
reason: If the number-average molecular weight thereof is less than
50,000, the thermosetting elastomer has a low mechanical strength and

thus has low v%/e?re resﬁtangﬁ and_durability. The number-avera e .
molecular wgig% of the ethermoscatt]fiﬁg Efastometis sé to MGt more Than

.8(121,000ff0£}t,1he Qfollowintqtreason' If the number-avecrage molelglular
t T 50,
wel\%eltgh? thereeof%lserﬁrgpes%anlél&OSE)?ﬁ'ueo{%ee]?mlosseﬁ?ng elastomer has a 000

no "B, MOOREY, VisseSHY o Thexgly there is-afear that the 1ermeseling,ne ¢

elastomer has a low molding processability. The number-average

theMalRaHiRwelghtdhereol is,more 15 faverably aot lessthapnd),089 nofo for

more than 500,000 and most favorably not less than 70,000 nor more

thethe130Q,009. The£ompasitiemeompasing-thes¢legainghlade 0f theeight
present invention for use in the image-forming apparatus may contain

theg@pponentsceibet taan e above-trscribed20dbetnngeingalasiomeras a
provided that the composition contains the thermosetting elastomer. It is
lowpreseradte thdlt the wampositonl of thesptesent davertion eestaintsadileand
(B) and a crosslinking agent (C) in addition to the above-described
durelastoner. cofffppnamtifA). 257k is: preferdisie thatrtheccarhposifion lventains
0.1 to 80 11 parts by mass of the filler (B) for 100 parts by mass of the
theglastnrerloampbashPIRY. Tive fedsorPtheomixiag amdait ofth€00 for the

following reason: If the number-average molecular weight
thereof is more than 80,000, the thermosetting elastomer has a
high Mooney viscosity. Thereby there is a fear that the
thermosetting elastomer has a low molding processability.

The number-average molecular weight thereof is more
favorably not lesg than 70,000 nor more than 500,000 and most
favorably not less than 70,000 nor more than 300,000.

The composition composing the cleaning blade of the
present invention for use in the image-forming apparatus may
contain components other than the above-described
thermosetting elastomer, provided that the composition
contains the thermosetting elastomer.

It is preferable that the composition of the present
invention contains a filler (B) and a crosslinking agent (C)
in addition to the above-described elastomer component (A).

It 1is preferable that the composition contains 0.1 to 80

11
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filler (B) for 100 parts by mass of the elastomer component (A) is set to
0.1 to 80 parts by mass is as follows: If the 5 mixing amount of the filler
(B) is less than 0.1 parts by mass, there is a fear that the elastomer
component is not sufficiently reinforced nor sufficiently crosslinked. On
he other hand, if the mixing amount of the filler (B) is more than 80 parts
par] S ICIE cOmpd ok RS el HGH 10 1 APESS. Sintegerty e
theres. afear lnal the gloaning blade of fhe present yenign damages,g
phofrcl)receptop. Itis preferable Il:llat the composfﬁon contains 0.1 to 3
1103 by mass of e grossinkipaaent () fa/e109 patse masofle:
elastomer component (A) . The reason the mixing 15 amount of the
() Crassliking agent (€) f%rolg%p@gs@y mass of stheelastomer.compongnt
(A) is set to 0.1 to 30 parts by mass is as follows: If the mixing amount of
mixtheycregslinking agent (€) i less than Os1 pads yhmass,. thegressinkingnass,
density is low. Thereby there is a fear that the obtained composition 20
thedlees sohhave the Kesired preparty.dan the athenbamrd,iikthes tmixing
amount of the crosslinking agent (C) is more than 30 parts by mass, the
sufohtaired igsincbnfuositieon has asvefy higknhdrgdness omling te@n On the
excessive crosslinking reaction. Consequently there is a fear that the
otheleanmyhladé dftther2bpreseaninvention damades tle-plidtoreceptor.e
12 The filler (B) that is used in the present invention includes a
thapo&Posstinkidragedts a vulbanizatimeactélerators a very high

ela

hardness. Consequently there is a fear that the cleaning blade
of the present invention damages a photoreceptor.

It is preferable that the composition contains 0.1 to 30
parts by mass of the crosslinking agent (C) for 100 parts by
mass of the elastomer component (A). The reason the mixing
amount of the crosslinking agent (C) for 100 parts by mass of
the elastomer component (A) is set to 0.1 to 30 parts by mass
is as follows: If the mixing amount of the crosslinking agent
(C) is less than 0.1 parts by mass, the crosslinking density
is low. Thereby there is a fear that the obtained composition
does not have the desired property. On the other hand, if the
mixing amount of the crosslinking agent (C) is more than 30
parts by mass, the obtained resin composition has a very high
hardness owing to an excessive crosslinking reaction.
Consequently there is a fear that the cleaning blade of the

present invention damages the photoreceptor.
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a vulcanization-accelerating assistant, an age resistor, a softener, a
reinforcing agent, and an additive. These fillers 5 may be used singly or by
mixing two or more of them with each other. The co-crosslinking agent
crosslinks itself and reacts with molecules of the thermosetting elastomer
and crosslinks them, thus making the entire composition polymeric. 10 As
the cd*erosshtaRg Hyentl s possiBrRYodse RenyIERE G Nsatdrafat: 1on

. monomers represented by methacrylate ester and metal salts of

e aREer§liC AT G AcriiE Hofl; 26 funclioRaI 5N at5; 8Rd aftxrhesator
As the ethylene unsatLhrate%monomer,t e following 15 substances are

@ Vﬁsi%&?(]a% SROcABoRylic At SR A aeN e atil, THEhBTRIR" 8Eid, 2

rotonic acid, and.the like. (b)ﬁ\Di arboxylic_acids, such as maleic aci(rj.ft.
o e e T e 18 (o) B By o ko

nay?RQVe, @ and (), (d)Mefal salts of the aboye (a) throygh (g).(8) Aliphalic .,

conjugated dienés such as 1,3-butadiene, isoprene,
ot h&€hloro-l,3-butadiene, and the like (f) Aromatic vinyl compounds such as
styrene, a-methylstyrene, 25 vinyltoluene, ethyl vinylbenzene,

divinythenzene-88d the like 13 4ahVinyt 69BT00oMRES Naving ahriercysles
such as triallyl isocyanurate, triallyl cyanurate, and vinylpyridine
with molecules of the thermosetting elastomer and crosslinks
them, thus making the entire composition polymeric.

As the co-crosslinking agent, it is possible to use
ethylene unsaturated moncmers represented by methacrylate
ester and metal salts of methacrylic acid or acrylic acid;
polyfunctional polymers; and dioximes.

As the ethylene unsaturated monomer, the following
substances are listed:

(a) Monocarboxylic acids such as acrylic acid, methacrylic
acid, crotonic acid, and the like.

(b) Dicarboxylic acids such as maleic acid, fumaric acid,
itaconic acid, and the like.

(c) Ester or anhydride of the above (a) and (b)

(d) Metal salts of the above (a) through (c)

(e) Aliphatic conjugated dienes such as 1,3-butadiene,
isoprene, 2-chloro-1,3-butadiene, and the like

(f) Aromatic vinyl compounds such as styrene, a-methylstyrene,

vinyltoluene, ethyl vinylbenzene, divinylbenzene, and the like

13
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(h) Vinyl cyanide compounds such as (meth)acrylonitrile and a-
chloroacrylonitrile; and vinyl ketones such as acrolein, 5 formylstyrol, vinyl
methyl ketone, vinyl ethyl ketone, and vinyl butyl ketone. As the ester of
the monocarboxylic acids, the following substances are listed: alkyl esters
of (meth)acrylic acid such as methyl 10 (meth)acrylate, ethyl

(g) (Méﬂﬁécﬁﬁé?@?ﬁfﬁﬁpym)ﬁcr@%&@,r ?—%Y&ﬂﬁ (ﬁié‘fﬁ)a%?yIB{fei,anl-BéftJyl

i th late, i-butyl th) late, n- tyl (meth rylate, i- tyl

Aot ARG it e B el it Mald
2-ethylhexyl (meth)acrylate. octyl 15 (meth)acrylate, i-nonyl . . .

paiaheisie ditiaacbel b el el HESSEITE IR

chlsi%@sgx@;@?%qmwg%e,a%df fxwft%'étga%@a&%@t%&ygége&%t@x',

(meth)acrylate amino alkyl esters of (meth)acrylic acid such as

forﬁag;\i%%%}%h&}cr%ﬁ%ldiﬂ@éhg)@ﬁ}i@@%%! agryiare. 20/utylpmingethyl g

acrylate, and the like; (meth)acrylate having an aromatic ring such as

Vin%qn'@dtgme@@%{@te, benzoyl (meth)acrylate, allyl (meth)acrylate, and
the like; (meth)acrylate having epoxy group such as glycidyl 25

(methyaerylate shethglycidyl(methdaciviaieyapexyyelehexyhd 4f o1 1owing
(meth)acrylate, and the like; and (meth)acrylate having functional group
substichhasN-are listed:

alkyl esters of (meth)acrylic acid such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl {(meth)acrylate,
i-propyl (meth)acrylate, n-butyl (meth)acrylate, i-butyl
(meth)acrylate, n-pentyl (meth)acrylate, i-pentyl
(meth)acrylate, n-hexyl (meth)acrylate, cyclohexyl
(meth)acrylate, Z2-ethylhexyl (meth)acrylate, octyl
(meth)acrylate, i-nonyl {(meth)acrylate, tert-butyl cyclohexyl
(meth)acrylate, decyl (meth)acrylate, dodecyl (meth)acrylate,
hydroxymethyl (meth)acrylate; hydroxyethyl (meth)acrylate

amino alkyl esters of (meth)acrylic acid such as
aminoethyl acrylate, dimethylaminoethyl acrylate,
butylaminoethyl acrylate, and the like;

(meth)acrylate having an aromatic ring such as benzyl
(meth)acrylate, benzoyl (meth)acrylate, allyl (meth)acrylate,
and the like;

(meth)acrylate having epoxy group such as glycidyl

(meth)acrylate, methglycidyl (meth)acrylate, epoxycyclohexyl
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methylol(meth)acrylamide, y -(meth) acryloxypropyltrimethoxysilane; 5
(meth)acrylate having polyfunctional group such as ethylene glycol
di(meth)acrylate, trimethylolpropane tri(meth)acrylate, ethylene
dimeLhacrylate (EDMA), polyethylene glycol dimethacrylate,
tetrahydrofurfuryl methacrylate, isobutylene ethylene dimethacrylate, and
(mefHa) 361ikka A& thaMestdts of HitarbdR{lic acids” of the above (c), half
esters such as methyl maleate, methyl itaconate; diallyl phthalate, diallyl

itacoH&te: Aitf the it afeiidted. ASTHE*QRRydfde 5t thgch as N-

bqve-described ;}2 anhydride 15 of acrylic acid, anhydride of maleic
metg‘é’i%?eégal ?%tiil%g 1@ éL afféjtég /As the "metal salts" of the above-described

—chix?é t%Iygnér}u salts, calcﬂm.salg;h zinc salts, and magnesium salts of
unsa uratedycé)rﬁ&yl?é) dcigsdueh &¢ gérly ic ‘&cid, 20 methacrylic acid,

malej¢ acigh aogd fymaric acid are listed. Asthe ethylene unsafyrated,

monomer that can be preferably used in the present invention, the

eth‘?ﬂ@wéng;15)%@&13013?&1%@1'5%%%@&%3”%@%\%%%?cﬁi%'}%&a%%t&r of
methacrylic acids such as 15 trimethyfolpropane trimethacrylate (TMPT),
t riqtyianes sipethacrylate (RBMA): Debtathylene ghycol gimeihacrylate,
polyethylene glycol dimethacrylate, tetrahydrofurfuryl
methacrylate, isobutylene ethylene dimethacrylate, and the
like.

As the “esters of dicarboxylic acids” of the above (c),
half esters such as methyl maleate, methyl itaconate; diallyl
phthalate, diallyl itaconate, and the like are listed.

As the “anhydride” of the above-described (c), anhydride
of acrylic acid, anhydride of maleic acid, and the like are
listed.

As the “metal salts” of the above-described (d),
aluminum salts, calcium salts, zinc salts, and magnesium salts
of unsaturated carboxylic acids such as acrylic acid,
methacrylic acid, maleic acid, and fumaric acid are listed.

As the ethylene unsaturated monomer that can be
preferably used in the present invention, the following
substances are listed:

methacrylic acid;

higher ester of methacrylic acids such as

15
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cyclohexyl methacrylate, allyl methacrylate, tetrahydrofurfuryl
methacrylate, and isobutylene ethylene 5 dimethacrylate; metal salts of
methacrylic acid or acrylic acid such as aluminum acrylate, aluminum
methacrylate, zinc acrylate, zinc methacrylate, calcium acrylate, calcium
methacrylate, magnesium acrylate, magnesium methacrylate, and the like;
triggdhyd tHAkPRYS ahtidte -BRAY VAP Rurate kfailyl SSRKARRE, dially!
itaconate vin¥I toluene, vinylﬁl}/ridine, and divinylbenzene, As the

A R THAfbRAF pORIEYS: tHESEYSHiR G FdNGRna HrsipoFcY1late,
,2-pol tadi listed. 15 ifically, Buton 150, Buton 100,
Cycéé?/%%é%?é%%%%?ﬁ)%ﬂ%— ,qrﬁe;ylstgll% E%Iﬁlg%%i& ‘ﬁli'e? Irilke are Iiustoer;j. As
the ab -d ibed diqxi -qQui dioxi = dib I
T avcientiatiaruiaiotitichd (et N aless g T

dim@q}qg@wig{%go-crosslinking agent should be large enough to crosslink
or vulcanize the elastomer component. Normally the mixing amount of the

co-crosshinkingragent fo, 109 parts1iy-masspfdhe glasfomercompanent ;s
is selected in the range of 0.1 to 10 parts by mass. 25 As the

aluillganizatien peeeleratainbethhinaeganie r16 aceelerators andprganic zinc
accelerators can be used. As the inorganic accelerator, it is possible to
metUWS&rylate, calcium acrylate, calcium methacrylate,
magnesium acrylate, magnesium methacrylate, and the like; and
triallyl isocyanurate, triallyl cyanurate, diallyl
phthalate, diallyl itaconate, vinyl toluene, vinyl pyridine,
and divinylbenzene.

As the polyfunctional polymers, those utilizing the
functional group of 1,2-polybutadiene are listed. More
specifically, Buton 150, Buton 100, polybutadiene R-15, Diene-
35, Hystal-B2000, and the like are listed.

As the above-described dioximes, p-quinonedioxime, p,p’-
dibenzoyl quinonedioxime, N,N’-m-phenylenebismaleimide are
listed.

The mixing amount of the co-crosslinking agent should be
large enough to crosslink or vulcanize the elastomer component.
Normally the mixing amount of the co-crosslinking agent for
100 parts by mass of the elastomer component is selected in

the range of 0.1 to 10 parts by mass.

As the vulcanization accelerator, both inorganic
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slaked lime, magnesium oxides, titanium oxides, and litharge (PbO). 5 As
the organic accelerator, thiurams, thiazoles, thioureas, dithiocarbamates,
guanidines, and sulfeneamides are listed. As the thiurams,
tetramethylthiuram monosulfide, tetramethylthiuram disulfide,
tetraethylthiuram disulfide, 10 tetrabutylthiuram disulfide, and
ACqfipEHARTAY RASHTNH PR L et ARTHE 3l Fstetd 2 AstRe #igZoles, it is

possible to list,2- melcaptobenzothiazole, dibenz_othiazgl disulfide,

N-cyIBh&ER HBRZIPRRZ oftS KELGEBRBRYI-F-behoRfiZsoi8s e atiide,
15 oxydiethylene-2-benzothiazolesulfeneamide, N-tert-butyl-2- . .
1D ol IS EA TG S RN T e+ A Li tharge
(pib nzothiazolesulfeneamide. As the thioureas, N,N'-diethylthiourea,
ethylenethiourea, and trimethylthiourea are listed. 20 As the salts of the
dithiocarhapnates, zinc.dimethyL dithigcarbamateainc digthyl 1 e g,
dithiocarbamate, zinc dibutyl dithiocarbamate, sodium dimethyl
thﬁ@%?a@?&%’i&%}é%ﬁ%@éﬁ,Q' 1_19%%@%’@@9 SHHp%ﬁ‘i'fﬁQ)_(hides are
dithiocarbamate, ferric dimethyl dithiocarbamate (lIl), selenium diethyl 25
1 1 Slitkdpcarbamate, and tellurium diethyl dithiocarbamate are 17 listed. As
the guanidine accelerator, it is possible to list di
As the thiurams, tetramethylthiuram monosulfide,

tetramethylthiuram disulfide, tetraethylthiuram disulfide,
tetrabutylthiuram disulfide, and dipentamethylenethiuram
tetrasulfide are listed.

As the thiazoles, it is possible to list 2-
melcaptobenzothiazole, dibenzothiazyl disulfide, N-cyclohexyl
benzothiazole, N-cyclohexyl-2-benzothiazolesulfeneamide, N-
oxydiethylene-2-benzothiazolesulfeneamide, N-tert-butyl-2-
benzothiazolesulfeneamide, and N,N-dicyclohexyl-2-
benzothiazolesulfeneamide.

As the thioureas, N,N’-diethylthiourea, ethylenethiourea,
and trimethylthiourea are listed.

As the salts of the dithiocarbamates, zinc dimethyl
dithiocarbamate, zinc diethyl dithiocarbamate, zinc dibutyl
dithiocarbamate, sodium dimethyl dithiocarbamate, sodium
diethyl dithiocarbamate, copper dimethyl dithiocarbamate,
ferric dimethyl dithiocarbamate (III), selenium diethyl

dithiocarbamate, and tellurium diethyl dithioccarbamate are
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o-tolyl guanidine, 1,3-diphenyl guanidine, 1-o-tolylbiguanide, and
di-o-tolylbiguanide salts of dicatechol borate. 5 As the sulfeneamides,
N-cyclohexyl-2-benzothiazole sulfeneamide and the like are listed. The
mixing amount of the vulcanization accelerator should be large enough to
_ allow the property of the elastomer component to be sufficiently
lls&i@ﬂlayed. Normally the mixing 10 amount of an inorganic vulcanization
acceleratqr for 100 parts by mass of the elastomer companent js selected .
i e Tans of (75 16 14 pARS B TRELS, st in OrgRATE VUTaEio St 44~
accelerator for, 100 parts, by mass of the elastomer cqmpopent js selected
O RHKS (ARG DTS fo 3'parte By midSs B4 The-vilednivation SeEuRraliAg e
anPSHSIBNL A i9 psRdin dheresentipvantion lngluges, metaLoxides such
as zinc oxide; fatty acids such as stearic acid, oleic acid, cotton seed

fatty acid; zing,carhonate: ahd kngwp yuicanization- accelerating , o1 o

assistants. The metal oxides such as zinc oxide 20 also serve as the

sulredersng agentideserinaq belove Thesmixing amount of the
vulcanization-accelerating assistant should be large enough to allow the

propery ahiba rejastemercenpenentigike sufficiantly displayedator
Normally the mixing amount of the vulcanization-accelerating assistant for

shaz2f d0Bepartsriay massuafthecelastomercomponertris selected dn & temer
range of 0.5 to 10 parts by mass. As the age resistor, amines, imidazoles,

comgrghphéndls are sufficiently displayed. Normally the mixing
amount of an inorganic vulcanization accelerator for 100 parts
by mass of the elastomer component is selected in the range of
0.5 to 15 parts by mass, and an organic vulcanization
accelerator for 100 parts by mass of the elastomer component
is selected in the range of 0.5 to 3 parts by mass

The vulcanization-accelerating assistant that is used in
the present invention includes metal oxides such as zinc
oxide; fatty acids such as stearic acid, oleic acid, cotton
seed fatty acid; zinc carbonate; and known vulcanization-
accelerating assistants. The metal oxides such as zinc oxide
also serve as the reinforcing agent described below.

The mixing amount of the wvulcanization-accelerating
assistant should be large enough to allow the property of the
elastomer component to be sufficiently displayed. Normally the

mixing amount of the vulcanization-accelerating assistant for

100 parts by mass of the elastomer component is selected in
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listed. As the amines, styrenated diphenylamine, 5 dialkyldiphenylamine,
phenyl-a-naphthylamine, N, N'-diphenyl-p- phenylenediamine,
N-phenyl-N'-isopropyl-p-phenylenediamine,
N,N'-di-2-naphthyl-p-phenylenediamine, and N,N'-di-6-naphthyl-
p-phenylenediamine are listed. The imidazoles that are used in the
theprange ivention 18 indubds EnfdicktsBenzoimidazole, zinc salts of 2-
mel%a t%l%enzoimidazo.leltand 2-melca£tometrgjylberizoimidag)le Thel
phedl thafisifed inthe [reseAlinvention herides™ '5-arferbBaRP LS are
lis%}%rpquinone, 2,5-di-tert-amyl hydroquinone, 2,2'-methylene bis
-methyl-6-tert-butyl 15 phenol), 2,2'-methylene bis (4-ethyl-6-tert-butyl

phena)), 2 6-ditertutyl-domethyl phenol, 4.4 sthighis (6-tert-butyl-

3-methyl phenol), styrenatéd methyl phenol, 4,4-butylidene bis

o Bty Sert-Btyl henol, 1020 (armethybennyl, PRRO.dh phony 1 -p-
: agf?n%%%%ﬁ?w?gﬁﬁfa,tn (aﬁgﬁﬁ}%ﬁfﬁﬁfgﬁi‘%a,@?? Biphenyl-p

phehylrBisé hygliawy|phemikeycohexans, A the age sesigter eitdsipassible,
to use poly (2,2,4- trimethyl-1,2-dihidroquinoline),

N, N6-eihoxry-d 2-Hingn-2Zh<tinethytoiinaline, and N,N’-di-6-naphthyl-
1-(N-phenylamino)-naphthalene, nickel dibutyl dithiocarbamate,

p-phisigdrypheinyt)ipleosphite] aade2b dilauryl thiodipropionate, distearyl
thiodipropionate. 19 The mixing amount of the age resistor should be
larg€ renoughctezallows thénproperty ofthe elastdmepcormpohentitosing ion

includes 2-melcaptobenzoimidazole, zinc salts of 2-

melcaptobenzoimidazole, and 2-melcaptomethylbenzoimidazole.

The phenol that is used in the present invention
includes 2, 5-di-tert-butyl hydroquinone, 2,5-di-tert-amyl
hydroquinone, 2,2’ -methylene bis (4-methyl-6-tert-butyl
phenol), 2,2’ -methylene bis (4-ethyl-6-tert-butyl phencl),
2,6-di-tert-butyl-4-methyl phenol, 4,4’'-thiobis (6-tert-butyl-
3-methyl phenol), styrenated methyl phenol, 4,4’-butylidene
bis (3-methyl-6-tert-butyl phenol), mono (x-methylbenzyl)
phenol, di (a-methylbenzyl) phencl, tri (o—methylbenzyl)
phenol, and 1,1-bis(4-hydroxylphenyl) cyclohexane.

As the age resistor, it is possible to use poly (2,2,4-
trimethyl-1,2-dihidroquinoline), 6-ethoxy-1,2-dihidro-2,2,4-
trimethylquinoline, 1-(N-phenylamino)-naphthalene, nickel
dibutyl dithiocarbamate, tris(nonyphenyl) phosphite, and

dilauryl thiodipropionate, distearyl thiodipropionate.
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sufficiently displayed. Normally the mixing amount of the age resistor for
100 parts by mass of the elastomer component is 5 selected in the range
of 1 to 10 parts by mass. As the softener, it is preferable to use softeners
for use in rubber. More specifically, it is possible to use derivatives of
phthalic acid, isophthalic acid, adipic acid, sebacic acid, benzoic acid, and

phospROE HEd 9 CRIOTE SpREifidafy 3% BESsiSedb IRRb Ay PEhiEIge
DOP dibutyl phthalate (DBP) and di-(2- ethylh [) phthalate;
Nl Ko Lol B (IO 620 bbb Bt o ERE P be
ipate, dibutyl.di | adipate, di(but th thyl) adipate,
s L o SO PRI QLN Rty SEIRBIE: of jhe age

re%gocsgpaf%ﬂ%%&) cuicresyl phosphate-(TGR), cresy! &i@@e%ggg%% ate

DP), and diphenyl alkane.” The mixing amount of the softener should be

se 18M9&:8NeHah o allgyy the,property 9kihs glagtomercomponent to be 20

sufficiently displayed. Normally the mixing amount of the softener for 100

partshly passfithealastomericorppanentis selestedsin the fangeof 05
to 5 parts by mass. As the reinforcing agent, in addition to carbon black

usdnainly-upedas aNidesfasguidingaan nferaction of the sa% tarhan hlask
with the elastomer, it is possible to use 20 inorganic reinforcing agents

de suchtdsrasitecarhah 43ilica fillet suchashdtysdilica erivef siicap siicatei d,
such as

sebacic acid, benzoic acid, and phosphoric acid.

More specifically, it is possible to list dioctyl
phthalate (DOP) such as dibutyl phthalate (DBP) and di-(2-
ethylhexyl) phthalate; di-iso-octyl phthalate (DIOP), di-(2-
ethylhexyl) sebacate, polyester adipate, dibutyl diglycol
adipate, di(butoxyethoxyethyl) adipate, iso-octyl-tall oil
fatty ester, tributyl phosphate (TBP), tributoxyethyl
phosphate (TBEP), tricresyl phosphate (TCP), cresyl diphenyl
phosphate (CDP), and diphenyl alkane.

The mixing amount of the softener should be large enough
to allow the property of the elastomer component to be
sufficiently displayed. Normally the mixing amount of the
softener for 100 parts by mass of the elastomer component is
selected in the range of 0.5 to 5 parts by mass.

As the reinforcing agent, in addition to carbon black

mainly used as a filler for guiding an interaction of the

carbon black with the elastomer, it is possible to use
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magnesium silicate), calcium carbonate, magnesium carbonate,
magnesium silicate, clay (aluminum silicate, silane-modified 5 clay, and
talc; and organic reinforcing agents such as coumarone and indene resin,
phenol resin, high-styrene resin, and wood meal. It is preferable to use
the carbon black from the standpoint of the reinforcing effect, the cost,

InGfPihe” 16°dRPErTIRY, ARATHE WekiTedfstihde ASHECAbONBIAER, it

. is preferable to use SAF _carbon (average particle diameter: 18 to 22gm),
£11d 0 55 Bon Taverade Sanle ARmEter SRt ZonTT 1EATCL b3k

average ticle diameter; 19 to 29 N-339 carbon (average particle
ma%&salé& %%gﬁgat Iﬁf%gkﬁngégg%na%%VGHﬁgqﬁéﬁa% gaﬂ%opate,

iameter: about 249y carbon rag lameter:

madriel®: 2490 1 ISARTHS ¢atbon, @yerags p@ﬂi“i“éa@ié‘meé‘iﬁa%]et—%%%sg@l’ed

AF carbon (average particle diameter: about 26 to 30gm), HAF-H
c1£@rban faverage Ratcle,djameter: 22 ta 30gm). Ny331 sarhon, (average

particle diameter: about 20 29gm), HAF-LS carbon (average particle

co RSN 2hQUt 2848 e299m) . I-HAEcarbendaverage paricle dignelet n,
about 29gm), MAF carbon (average particle diameter: 30 to 35gm), FEF

andatbon (@ygrage particle diameter: about 40 to 52gm), SRF carbon
(average patrticle diameter: 58 to 94gm), SRF-LM carbon, and 25 GPF
carban (éverage partitediametere 49He &4gmparelisted. 2dotishe
especially preferable to use the FEF carbon, the ISAF carbon, the SAF

s taadbonpand the AR earbbprcing effect, the cost, and the

dispersibility, and the wear resistance.

As the carbon black, it is preferable to use SAF carbon
(average particle diameter: 18 to 22um), SAF-HS carbon
(average particle diameter: about 20um), ISAF carbon (average
particle diameter: 19 to 2%um), N-339 carbon (average particle
diameter: about 24um), ISAF-LS carbon (average particle
diameter: 21 to 24um), I-ISAF-HS carbon (average particle
diameter: 21 to 31lum), HAF carbon (average particle diameter:
about 26 to 30pm), HAF-HS carbon (average particle diameter:
22 to 30pm), N-351 carbon (average particle diameter: about
2%9um), HAF-LS carbon (average particle diameter: about 25 to
2%pm), LI-HAF carbon (average particle diameter: about 2%um),
MAF carbon (average particle diameter: 30 to 35um), FEF carbon
(average particle diameter: about 40 to 52um), SRF carbon

(average particle diameter: 58 to 94pm), SRF-LM carbon, and

GPF carbon (average particle diameter: 49 to 84pm) are listed.
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The mixing amount of the reinforcing agent should be large enough to
allow the property of the elastomer component 5 to be sufficiently
displayed. Normally the mixing amount of the reinforcing agent for 100
parts by mass of the elastomer component is selected in the range of 5 to
100 parts by mass. As the additive, amide conn:li;;%)unds, metal salts of fatty

Tt AGidsSRAG X rdRSEAT 26 1S the Affid B6mbbtings affhatic gmide

ompounds and aromatic amide compaounds are listed. It is preferable to
(8 b 2 A
CATROR the Kipkiatic Gt compPounds ASfatk 4638 in the aliphatic amide

comp unds, aleic acid seari% id, erucicfacidi caproaic acid,,capyilic
o A 15 At EAe S rdte St i

1a:32%RBIIOIE a3 PioRaNARd  eyGig acid, Cdie Aty component

tfrans-l1-eicosane acid, trans ocosane acid, linolic acid, linoleni

to fRd éi&@@i%@émq9%5%1?9&@&%“&%%@%9@ﬁ%&H@h afdunt of

oleamide, stearamide, and efrucamide are preterable. 20 Regarding the

t heMetahsaltsaffatty acids, fauryl aeidyastearig acith Palmiticaeld myListige r

acid, and oleic acid are listed as the fatty acid, and zinc, iron, calcium,
complbiAYM, slitbiina cmagnesiumestreRtim olgariume cCeiuMp ditaiuBly; mass.

zirconium, lead, and manganese are listed as the metal. 25 As the wax,
paraffin wiax, munian wegX, amide waxaoeind listedt allhesmixing@maunt: v
of the additive should be large enough

acids, and wax are listed.

As the amide compounds, aliphatic amide compounds and
aromatic amide compounds are listed. It is preferable to use
the aliphatic amide compounds. As fatty acids in the aliphatic
amide compounds, oleic acid, stearic acid, erucic acid,
caproic acid, caprilic acid, lauryl acid, myristic acid,
palmitic acid, arachidic acid, behenic acid, palmitoleic acid,
eicosane acid, erucic acid, elaidic acid, trans-ll-eicosane
acid, trans-13-docosane acid, linolic acid, linoclenic acid,
and ricinoleic acid are listed. Aliphatic amide compounds such
as oleamide, stearamide, and erucamide are preferable.

Regarding the metal salts of fatty acids, lauryl acid,
stearic acid, palmitic acid, myristic acid, and oleic acid are
listed as the fatty acid, and zinc, iron, calcium, aluminum,
lithium, magnesium, strontium, barium, cerium, titanium,

zirconium, lead, and manganese are listed as the metal.

As the wax, paraffin wax, montan wax, amide wax are
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to allow the property of the elastomer component to be sufficiently

displayed. Normally the mixing amount of the 5 additive for 100 parts by

mass of the elastomer component is selected in the range of 1 to 10 parts

by mass. As the crosslinking agent (C) that is used in the present
_invention, sulfur, organic sulfur-containing compounds, organic peroxides,

Lishegtresistant crosslinking agents, and 10 resin crosslinking agents are
listed, In addition tolgulverize callected sulfur normalé}/ usﬁed, it is also
u

possibié 85 dispRraiBiityimprated Sitatss neatst Suffr. 1is HssouIn

sible to use insoluble sulfur to prevent blooming of sulfur fro
to B e L L e o

sust 1 dRiOPamerRIgine anddie Ie aredstat At ihe fORMIC Beroxdes.

It IS possibte to list benzoyl peroxide, 1,1-di-(tert-butyl peroxy)-3,3,5-

add!'{@%@wa'W%&r@éﬂ}}“ﬁ%’kzéfd%@r@é’é@&M%&%ﬁéﬁ@ﬁt is
2,5-dimethyl-2,5-di-(benzoyl peroxy)-3-hexene,

seléccdimethyl-2 S-disttgd-bytyhpergxyhexanes distertbytyl

peroxy-di-isopropylbenzene, di-tert-butyl peroxide, di-tert-

butylperexybenzeate idiguty| pgeaxidedert-buty!l eemytferexidene
2,5-dimethyl-2,5-di-(tert-butyl peroxy)-3-hexene, 25 1,3-bis(tert-butyl

preperoxyisapeopyiiienzene fosbutyl+#454n23 bis(lert-butyd pesaxy)ualetat@pounds,

p-chlorobenzoyl peroxide, 2,4- dichlorobenzoyl peroxide, tert-butyl
orgperoxyrsaprepylaarborate; resistant crosslinking agents, and
resin crosslinking agents are listed.

In addition to pulverized collected sulfur normally used,
it is also possible to use dispersibility-improved surface-
treated sulfur. It is also possible to use insoluble sulfur to
prevent blooming of sulfur from unvulcanized rubber.

As the organic sulfur-containing compounds, N,N’-
dithiobismorpholine and the like are listed.

As the organic peroxides, it is possible to list benzoyl
peroxide, 1,1-di-(tert-butyl peroxy)-3,3,5-
trimethylcyclohexane, 2,5-dimethyl-2,5-di- (benzoyl
peroxy)hexane, 2,5-dimethyl-2,5-di-(benzoyl peroxy)-3-hexene,
2,5-dimethyl-2,5-di- (tert-butyl peroxy)hexane, di-tert-butyl
peroxy-di-isopropylbenzene, di-tert-butyl peroxide, di-tert-
butylperoxybenzoate, dicumyl peroxide, tert-butyl cumyl
peroxide, 2,5-dimethyl-2,5-di-(tert-butyl peroxy)-3-hexene,

1,3-bis(tert-butyl peroxyisopropyl)benzene, n-butyl-4,4-
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diacetyl peroxide, lauroyl peroxide. The heat-resistant crosslinking agent
which is used in 5 the present invention includes 1,3-bis(citraconicimide
methyl)benzene, hexamethylene-1,6-sodium bisthiosulfate dihydrate,
1,6-bis(dibenzylthiocarbamoyl disulfide) hexane. As the resin crosslinking

. agent, alkylphenol resin or 10 bromized alkylphenol formaldehyde, resin
b1 Ssﬁi:?lréfs_ PHERYr R DR (protiuced sy TBG[%Q%@%%%S&% Rief T lRyror 4~

. 0-11 roduced by Taoka Kagaku Kogyo Inc.), and Hitanol 2501
di %65%8 l?él)ee k%f/J ﬁta@ﬁf%géé%)ﬁ(ogty%%%ua% isted. elggl%ﬁ%gﬂioncarbonate’

4150m (isci)gg}gg%eee&niti%gjl%c{, oég}re %%)15 d%rgsentinvention for use in the
Image-forming apparatus is “obtained by mixing the components thereof

with ang anotherhy, using 2 knawn subherdnending appatalus sughas a.,

single-axis extruder, a 1.5-axis extruder, a biaxial extruder, an open roll,

thed Kpeader: aiBarbury Jnixgr-andaheatedyoler. 20, Hhe Qrderafqmixing
the components is not specifically limited, but it is possible to supply the

met¢OpIpoReMsie the kngading paparatus-alldggether or supply a part of the
components to the kneading apparatus, knead them to obtain a mixture,

biadd rinainingconpeaeatelo thesmbderel anchkaach 25 dae maixtiye and
the remaining components together. It is 24 preferable to carry out a

disméthiogeofkneading the elastomer component (A) and the filler (B) to
obtain a mixture, add the

As the resin crosslinking agent, alkylphenol resin or
bromized alkylphenol formaldehyde resin such as Tackyroll 201
(produced by Taoka Kagaku Kogyo Inc.), Tackyroll 250-IIT
(produced by Taoka Kagaku Kogyo Inc.), and Hitanol 2501
(produced by Hitachi Kaseili Kogyo Inc.) are listed.

The composition composing the cleaning blade of the
present invention for use in the image-forming apparatus is
obtained by mixing the components thereof with one another by
using a known rubber kneading apparatus such as a single-axis
extruder, a 1l.5-axis extruder, a biaxial extruder, an open
roll, a kneader, a Banbury mixer, and a heated roller.

The order of mixing the components is not specifically
limited, but it is possible to supply the components to the
kneading apparatus all together or supply a part of the
components to the kneading apparatus, knead them to obtain a

mixture, add remaining components to the mixture, and knead

the mixture and the remaining components together. It is
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crosslinking agent (C) to the mixture, and thereafter knead the mixture
and the crosslinking agent (C) together. 5 The cleaning blade of the
present invention for use in the image-forming apparatus is obtained by
molding the composition obtained in the above-described manner by
carryirréﬂeout a known molding method such as compression molding or

PrefigctiohPmbtiifig *1d 1138 bréfdtableat the @R bIaRE SHiRAE Frdsent
inventi in the image-formj has the, followi
o Hpeihed | S oraif DR GG BIBE N FARINGSE” oPEd 15"

. I a 1l
roperties. It I1s Tavora at t%e ning b?a as a nar

90 jn JIS-A. If the JIS-A hardness is less than 60 ressure is not
crogS Tl el e [AaT TS ST, “end ARIGEMIE & heaa

the/SRQYE] from, the. photoracentor, Qn,the ather %Pdtgégﬁﬂé%f“‘

hardness is more than 90, the cleaning blade damages the

photereceptar ltisfayeraple that the cleaning bladehas; a hardnessof 20

to 85 in JIS-A. 20 It is favorable that the cleaning blade has a tensile

theStienglhnetless than b H-MRas Ifithegleaningblade hasf Hgnsie.

strength less than 6.0 MPa, the cleaning blade is frail and is thus worn to
com@ digh extensbtha tensilenstrergthbisvaomne: faverably indhadangs ot 8:3-18 ng

30 MPa and most 25 favorably in the range of 9.0 to 30 MPa. 25 The
outmodkhusiafl repudsion etastivity ofibé cleaningdiade isfavwsabiynia the
range of 15 to 70%. If the modulus
injection molding.

It is preferable that the cleaning blade of the present
invention for use in the image-forming apparatus has the
following properties:

It is favorable that the cleaning blade has a hardness
of 60 to 90 in JIS-A. If the JIS-A hardness is less than 60,
pressure 1s not applied to the tip of the cleaning blade.
Consequently toner cannot be removed from the photoreceptor.
On the other hand, if the JIS-A hardness is more than 90, the
cleaning blade damages the photoreceptor. It is favorable that
the cleaning blade has a hardness of 70 to 85 in JIS-A.

It is favorable that the cleaning blade has a tensile
strength not less than 6.0 MPa. If the cleaning blade has a
tensile strength less than 6.0 MPa, the cleaning blade is
frail and is thus worn to a high extent. The tensile strength

is more favorably in the range of 6.0 to 30 MPa and most

favorably in the range of 9.0 to 30 MPa.
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of repulsion elasticity thereof is less than 15%, the cleaning blade does
not have a repulsive force for removing the toner 5 from the photoreceptor
and is thus incapable of removing the toner therefrom. If the modulus of
repulsion elasticity is more than 70%, the cleaning blade chatters to a
high extent and is thus incapibl,e of removing the toner. The modulus of

repulsion BREHicHS of thé SRENTHS Bl S thore ¥avdtatbil® 1615 #he Pshge

f 15 to 60%. The glass transition temperature of the cleani lade i
oL A TR 106 IS Bet ehditor et aneias

of %‘%%i@%%o&éﬁ% C'cea%‘%%%d&o 238 !Loggg'ea%@g pedormance ala, ;

temperature and a lo umidity. The glass transition temperature

b1a0N§Lleaning plagde is mays, fayorably dn the Fange of 20 10,10¢and, o

most favorably in the range of -20 to 6C. The effect of the present

froiﬂveHQOEﬂM%%@&%dcegloaquByysmHﬁelH@gwggir&felaéﬁ@v%g the
having the bound 20 acrylonitrile amount in the specified range, the

t oneleaningrbladenof the presentdanentiondrasapimpievedmeshanicdl is
strength. Therefore it is possible to prevent the occurrence of the reversal

morighenamenon of the edoe=nfihe diganiag dlade dn she segionwherexd ent
small amount of residual toner is 25 present. It is also possible to prevent
andthescleaningiblade a2t ¢ront makioy hoiseshat & bighrtemperaturelands of
high humidity, and from being pressed at a low force against the
repulsion elasticity of the cleaning blade is more favorably
in the range of 15 to 60%.

The glass transition temperature of the cleaning blade
is favorably not more than 10°C. If the glass transition
temperature thereof is more than 10°C, the cleaning blade has a
low cleaning performance at a low temperature and a low
humidity. The glass transition temperature of the cleaning
blade is more favorably in the range of -20 to 10°C and most
favorably in the range of -20 to 6°C.

The effect of the present invention is described below.
By using the thermosetting elastomer having the bound
acrylonitrile amount in the specified range, the cleaning
blade of the present invention has an improved mechanical
strength. Therefore it is possible to prevent the occurrence
of the reversal phenomenon of the edge of the cleaning blade

in the region where a small amount of residual toner is

present. It is also possible to prevent the cleaning blade
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photoreceptor and from generating a chatter phenomenon at a low
temperature and a low humidity. Consequently it is 5 possible to improve
the cleaning performance at not only normal temperatures but also a low
temperature. Regarding the composition composing the cleaning blade of
the present invention, heafilgje :—wd the crosslinkingn%gen%arehaqlded.t

Er o T G RR e Sadlorer hang TE TEBAU Y 2B A ABTRARLY

& amouh

the specified range. Therefare _it js possible to make varigus properties b
d F‘% Je RO Margys prop y
an% é:r?ﬁng%eemrﬁl ngersaistleo ar%ona t?‘]g elagtlc;cfheeragoarﬁggnent, the filler, and

pholne&rossiinking agept Forexample; by adding the filef o e non at 2

thermosetting 15 elastomer, it is possible to make the thermosetting

Lowelastquaes andlorthe filler hleed andhe surface,obthe-cleaningblade and

adjust the coefficient of friction between the cleaning blade and the

posBhetoseceptontn-glewnralue. 1 Ehereforejunlikerihe sanventional glegping
blade having a large coefficient of 20 friction, the cleaning blade of the

no rREEBentIpeniion:can batprevested frem gengkatingihe reversal
phenomenon of the edge thereof. Further it is possible to restrain the
cleaRingahiade ofrohregenenating themoisexpraking phieaogienaniwhidhl ade
occurs owing to the vibration caused by the sliding contact between the

of 25elganingbtaderand thephotdrecéptoreat aaidhttemperatiseé amki2g a
high humidity. It is also possible to restrain the cleaning blade from

agegéneratingdfe thidtet phehbfierosevhichdocdurstomer having the

bound acrylonitrile amount in the specified range. Therefore
it is possible to make various properties by altering the
mixing ratio among the elastomer component, the filler, and
the crosslinking agent.

For example, by adding the filler to the thermosetting
elastomer, it is possible to make the thermosetting elastomer
and/or the filler bleed on the surface of the cleaning blade
and adjust the coefficient of friction between the cleaning
blade and the photoreceptor to a low value. Therefore unlike
the conventional cleaning blade having a large coefficient of
friction, the cleaning blade of the present invention can be
prevented from generating the reversal phenomenon of the edge
thereof. Further it is possible to restrain the cleaning blade
from generating the noise-making phenomenon which occurs owing
to the vibration caused by the sliding contact between the

cleaning blade and the photoreceptor at a high temperature and
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owing to the vibration caused by the sliding contact between the cleaning
blade and the photoreceptor at a low temperature 5 and a low humidity.
By controlling the degree of the elasticity of the resin composition of the
cleaning blade in dependence on a mixing ratio among the components
of the resin, composition, it is possible to press the cleaning bjJade against

@ htjr%tnpﬁ%%rléjcletﬁfdr a ‘% I%\Fgea?orge %%assle%ere'lg(}ejﬁegverfdaes% Salca]geanlng

bla%%h%rircéélfi”%&%,@%ﬂ}hg“%@ %'E%@iﬁ‘grb.'a %r@&%e%omg%fc%”i%%curs
performan e sultable for very fine spherl al toner used to form a

owiRigheauality image., The cleaning blade of the present invantion Cagehe cqn

produced by merely molding the composition containing the 15

thethermpseHinaslagtomeras spegiisd akave, Thereforg itis WNPERESSAY  re
to perform specific processing of the surface of the cleaning blade unlike

andthg inyentiprdeserhednry the nlapsnesePateat Apphieatiyr LaigsOpen
N0.2003-103686. Thus it is possible to simplify the manufacturing
elaprocess andf2@ facilitate the-sanegenient of the meanufaghiing POLESS in
and hence manufacture the cleaning blade at a low cost. Further it is
depanaecessavyn i@ provide dhe- image dormingtapparatysowithtasn apparatusesin
for applying a lubricant to the surface of the photoreceptor. Thus it is
compessiltledo inddrpbratectheitiéaning 25diade hethelimaagedorndinge
apparatus as it is and securely 28 make the image-forming apparatus
agag@ppatt ¢lemtetioiepessible 3¢ nranfastird e eledihg blidgecdtya Iswove

cost.
residual spherical fine toner. Thus the cleaning blade has a

high cleaning performance suitable for very fine spherical
toner used to form a high-quality image.

The cleaning blade of the present invention can be
produced by merely molding the composition containing the
thermosetting elastomer as specified above. Therefore it is
unnecessary to perform specific processing of the surface of
the cleaning blade unlike the invention described in the
Japanese Patent Application Laid-Open No.2003-103686. Thus it
is possible to simplify the manufacturing process and
facilitate the management of the manufacturing process and
hence manufacture the cleaning blade at a low cost. Further it
is unnecessary to provide the image-forming apparatus with an
apparatus for applying a lubricant to the surface of the
photoreceptor. Thus it is possible to incorporate the cleaning

blade in the image-forming apparatus as it is and securely
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BRIEF DESCRIPTION OF THE DRAWINGS 5 Fig. 1 is an illustrative view
showing a color image- forming apparatus on which the cleaning blade of
the present invention is mounted. Fig. 2 shows a method of examining
the performance of cleaning blades of examples of the present invention
and 10 comparison examples. DETAILED DESCRIPTION OF THE .

M kS REFERRED EMBBOIMENTS  The enib8titent of & tidaning badRGH P 1e
the present invention and an image-forming apparatus gn which the

to gggﬁlnagc%l BFa(?Cehies rﬁ%ﬁﬁ?&ﬂ]\%ﬂﬁ%g %sgﬁbgd elow (\?VS%]'reference to the
drawings. As shown in Fig. 1, a cleaning blade 20 of the present invention
is bonded to a supporting member 21 with an adhesive agent. The

supporting member 123 isampesehal 8 figidimeiah 2R elastic metal,

plastic or ceramic. It is favorable that the supporting member 21 is made

of metay and mere favorabletthat iivis made byrehreme £ 188 19ECEnASe -

the adhesive agent for bonding the cleaning blade 20 to the supporting
f o rifempernzh vapalyastideor polyethaneshaon @ Soneliadhesive-agerisand
an epoxy or phenol adhesive agent are 29 used. It is preferable to use
inviethetemék adbestwedagent. The image-forming apparatus shown in Fig.
1 has a charging roller 11, a photoreceptor 12, an intermediate transfer
belt £3ga fiRingholler d4ntrerd 5af 16bahbo,iand the performance of

cleaning blades of examples of the present invention and

comparison examples.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiment of a cleaning blade of the present
invention and an image-forming apparatus on which the cleaning
blade is mounted will be described below with reference to the
drawings.

As shown in Fig. 1, a cleaning blade 20 of the present
invention is bonded to a supporting member 21 with an adhesive
agent. The supporting member 21 is composed of a rigid metal,
an elastic metal, plastic or ceramic. It is favorable that the
supporting member 21 is made of metal and more favorable that
it is made by Chrome Free SECC.

As the adhesive agent for bonding the cleaning blade 20
to the supporting member 21, a polyamide or polyurethane hot-

melt adhesive agent and an epoxy or phenol adhesive agent are
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5 15d, a mirror 16, a laser 17, an object 18 to be transferred, a primary

transfer roller 19a, a secondary transfer roller 19b, and a toner collection
box 22. The color image-forming apparatus forms an image in processes
described below: 10 Initially, the photoreceptor 12 rotates in the direction

shown with the arrow of Fig, 1. After the photoreceptor 12 is.charged
55t AT 101ok SIRHE e 17 b b meL A orton ot the

PhotaiaceRior L2 Yia e mIALLS A9 2 LSyl g nendmaping poion i

destaticize he photoreceptor 12 corfesponding to an

chdMAHRY POTHLIs) charged, Jherealigt e toner 19aiissuppligd fo dhe

photoreceptor 12 and attaches to the charged imaging portion to form a

trdifsteelosdaneninage. fhe teperdmage is stransfgreditgdhejniermegiate; g
transfer belt 13 via the 20 primary transfer roller 19a. In the same manner,

1508 calafiterer imageof easkofithe athebtonerss 15b tocl Sskformacdsar theq,
photoreceptor 12 is transferred to the intermediate transfer belt 13. A

a dulireolor imagestempesad ot thestour<olos doneksr Sathroifghr15disler 19b,
formed on the intermediate transfer belt 13. 25 The full-color image is

andrandferred todhé ¢otestrabster@t). 30 material (normally, paper) 18 via
the secondary transfer roller 19b. When the to-be-transferred material 18
passEsebetern anpxiieofiithenfixing roliers ddisedtednts apredetermihed

temperature, the full-color image is fixed to
processes described below:

Initially, the photoreceptor 12 rotates in the direction
shown with the arrow of Fig. 1. After the photoreceptor 12 is
charged by the charging roller 11, the laser 17 exposes a non-
imaging portion of the photoreceptor 12 via the mirror 16. As
a result, the non-imaging portion is destaticized. The portion
of the photoreceptor 12 corresponding to an imaging portion is
charged. Thereafter the toner 15a is supplied to the
photoreceptor 12 and attaches to the charged imaging portion
to form a first-color toner image. The toner image is
transferred to the intermediate transfer belt 13 via the
primary transfer roller 19a. In the same manner, a color toner
image of each of the other toners 15b to 15d formed on the
photoreceptor 12 is transferred to the intermediate transfer
belt 13. A full-color image composed of the four-color toners
15a through 15d is formed on the intermediate transfer belt 13.

The full-color image is transferred to the to-be-transferred
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5 the surface thereof. In the above-described processes, to sequentially
copy the image of an original document on a plurality of recording paper,
toner which has riot been transferred to the intermediate transfer belt 13
but has remained on the 10 photoreceptor 12 is removed from the
surface of the toreceptor.12 hy rubbipg the photoreceptor 12 with the
e G g AL 70 Breds i gaine, e o ko AL 12
ro1384 18 sgllectpddn the oney.eollectignbox; 22415 e glganing Blads 20

of the present invention Is compose of a composition consisting of

bet%%%q{‘t@"%ﬂ‘r elastemer eompenent (Ad.a filgr @aé@g a-grosslinking
agent (C). As the elastomer component (A), NBR having a bound 20

pre@ylonitiile amaug &t 28 10A0% andea nuraberi-averagge MaleqUlae q o
weight at not less than 70,000 nor more than 200,000 is used. The resin
theCamposienteontains the filler (B) at 1 to 80 parts by mass, favorably at
10 to 80 parts by mass, and more 25 favorably at 30 to 75 parts by mass
for 100 partts by massdefs3’ the-dlgstarmes semponens At thel fillerd B,y
a co-crosslinking agent, a vulcanization accelerator, a
thevulvarnizatidnaccelergting lassistamg rat reinforcipnguageint tand anwadditive ng
are used.
paper, toner which has not been transferred to the
intermediate transfer belt 13 but has remained on the
photoreceptor 12 is removed from the surface of the
photoreceptor 12 by rubbing the photoreceptor 12 with the
cleaning blade 20 pressed against the surface of the
photoreceptor 12 and is cocllected in the toner collection box
22.

The cleaning blade 20 of the present invention is
composed of a composition consisting of essentially an
elastomer component (A), a filler (B), and a crosslinking
agent (C).

As the elastomer component (A), NBR having a bound
acrylonitrile amount at 28 to 40% and a number-average
molecular weight at not less than 70,000 nor mocre than 200,000
is used.

The resin composition contains the filler (B) at 1 to 80

parts by mass, favorably at 10 to 80 parts by mass, and more

favorably at 30 to 75 parts by mass for 100 parts by mass of
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5 It is preferable to use methacrylic acid as the co- crosslinking agent. The
resin composition contains the methacrylic acid at 5 to 10 parts by mass
and favorably at 7 to 10 parts by mass for 100 parts by mass of the
elastomer component (A). 10 As the vulcanization accelerator, it is
thepreelfgracbcl)%é use margverlﬁglu&)oglde which is an inorganic accelerator or

.Compo . . .
thiazoles oF thiurams which aré organic accelerators. As the thiazoles,

dibepzothipzyt fisulfide is most fayorghles Asfpe, hiurams, o

tetramethylthiuram monosulfide is most favorable. 15 The mixing amount

vulehine magngsium oxidesisjavorably, 51910, partsiy massand mose
favorably 7 to 10 parts by mass for 100 parts by mass of the elastomer

asse@MRRNeNL (Ak eorbdng argednt obtne tvazoles of the thivramsis.
favorably 0.5 to 3 parts by mass for 100 parts by mass of the elastomer
compenent 20A)r s preferable todiseazing dxitlesorsteascagid as-the
vulcanization-accelerating assistant. The mixing amount of the
crogdtanizatign=apeeteratinigeassistant iscaporalily driockih pattssbyt hwass
and more favorably 2 to 8 parts by mass for 100 25 parts by mass of the
metelastonercempdnent PAX. Whenwotor hgrend@2s and favorably at 7
vulcanization-accelerating assistants are used in combination, the mixing
to amoemibfohE dtake vhfcaniZdtidreadcelBratings assistarits is iaprapiyr
0.5 to 5 parts by mass for 100 parts by mass of the elastomer component

com@gpent (A) .

As the vulcanization accelerator, it is preferable to
use magnesium oxide which is an inorganic accelerator or
thiazoles or thiurams which are organic accelerators. As the
thiazoles, dibenzothiazyl disulfide is most favorable. As the
thiurams, tetramethylthiuram monosulfide is most favorable.
The mixing amount of the magnesium oxide is favorably 5 to 10
parts by mass and more favorably 7 to 10 parts by mass for 100
parts by mass of the elastomer component (A). The mixing
amount of the thiazoles or the thiurams is favorably 0.5 to 3
parts by mass for 100 parts by mass of the elastomer component
(A) .

It is preferable to use zinc oxide or stearic acid as
the vulcanization-accelerating assistant. The mixing amount of
the vulcanization-accelerating assistant is favorably 1 to 10
parts by mass and more favorably 2 to 8 parts by mass for 100

parts by mass of the elastomer component (A). When two or more
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5 As the reinforcing agent, it is favorable to use carbon black and more
favorable to use ISAF carbon. The mixing amount of the carbon black is
favorably 10 to 80 parts by mass and more favorably 10 to 60 parts by
mass for 100 parts by mass of the elastomer component (A). 10 As the

adgitive, s preferaple 1o yse metal sals of faly agid, As fhe-metal sale,

VulCﬁPlZ .
0 atty acld, It Is favorable to'use metal salts of stearic ac more

thelAYPLARS 19 HSE, ZINGSIBALALS £ Th Mixing-amosint o fhe, addiive I3 5 o

favorably 1 to 20 parts by mass and more favorably 5 to 15 parts by mass

ass13 {100 parts hygnass of ghe elastemer compansnt £4).<Ehe fiker B)rts

may be used singly or by mixing two or more of them. The following

by eRBbinatiopsare favershis: themgembination of the co-crosslinking agent,
the vulcanization accelerator, and the reinforcing agent; the combination
of tha20ter-cresslinking agerig#he yulcanizatioaacestarataiotheése carbon
reinforcing agent, and the additive; the combination of the vulcanization

bl aatceleratar, the FatcanizdtiontaceeieraliByF assistant, andhreinfiascimgy amount
agent; the combination of the vulcanization accelerator, the

of \aileanization-detelsratisg Povassistant, the reinfdrcirg dgemty andtheand
additive; and the 33 combination of the vulcanization-accelerating

morgssistant akd vtheOrdinfopingaigent Crhadsipving cotibinatibes bk mwoie of
favorable: the combination of methacrylic acid, magnesium oxide, and

thecabahIAGE tRETBPRISIAALIGR bf methacrylic acid,

As the additive, it is preferable to use metal salts of
fatty acid. As the metal salts of fatty acid, it 1s favorable
to use metal salts of stearic acid and more favorable to use
zinc stearate. The mixing amount of the additive is favorably
1 to 20 parts by mass and more favorably 5 to 15 parts by mass
for 100 parts by mass of the elastomer component (A).

The filler (B) may be used singly or by mixing two or
more of them. The following combinations are favorable: the
combination of the co-crosslinking agent, the vulcanization
accelerator, and the reinforcing agent; the combination of the
co-crosslinking agent, the vulcanization accelerator, the
reinforcing agent, and the additive; the combination of the
vulcanization accelerator, the vulcanization-accelerating
assistant, and reinforcing agent; the combination of the
vulcanization accelerator, the vulcanization-accelerating

assistant, the reinforcing agent, and the additive; and the
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5 magnesium oxide, carbon black, and metal salts of stearic acid; and the
combination of thiazoles and/or thiurams, zinc oxide, the stearic acid,
carbon black, and metal salts of the stearic acid. Of these combinations,
the combination containing the metal salts of fatty acid is most favorable.

0 As the cro§sljcqlking7agent gC sulfur or organic, peroxides.are used.
co ﬁnatlon the wuicaniz tlonzﬁccé%eratlng %551sta and
ese crosslinking agents may be used  singly or in combination of two or

theMPLe REem It i%ﬁé%fﬁ'f?b@nt& %%91528%?'%Sﬁif'cﬁ%ﬁ%é'%%BRQV%'re more

described sulfur. The mixing amount of the sulfur is favorably 150.5t0 5

FavRRES DY Mass apdimere tavorably 1,103 partsby-massdor 198.pacts Ay
mass of the elastomer component (A). When the sulfur is used as the

oxiei@sshinking agesh (E).dtis;preferablanto visethe \wHcapization-agceleraton,

and the vulcanization- accelerating assistant as the filler (B). 20 It is
nmagpreferable 1o use dicumylperpxide, asthe prganic faroxider Thednixing
amount of the organic peroxide is favorably 0.5 to 10 parts by mass and
acimpredfavarablycomé ios8ix parts bytimass $oe 00 padr sy massoidhe zinc
elastomer component (A). When the organic peroxide is used as the 25
oxicrosslitiking ageni (C) dtiis, preferabte tolasskitheand- B84 tadsslimking adertthe
as the filler (B).. The cleaning blade of the present invention is
stemahofagtired addeseabed dwibwniitialiysthetélastorméricomhponent (A)

and the filler (B)
containing the metal salts of fatty acid is most favorable.

As the crosslinking agent (C), sulfur or organic
peroxides are used. These crosslinking agents may be used
singly or in combination of two or more of them.

It is preferable to use powder sulfur as the above-
described sulfur. The mixing amount of the sulfur is favorably
0.5 to 5 parts by mass and more favorably 1 to 3 parts by mass
for 100 parts by mass of the elastomer component (A). When the
sulfur is used as the crosslinking agent (C), it is preferable
to use the vulcanization accelerator and the vulcanization-
accelerating assistant as the filler (B).

It is preferable to use dicumyl peroxide as the organic
peroxide. The mixing amount of the organic peroxide is
favorably 0.5 to 10 parts by mass and more favorably one to
six parts by mass for 100 parts by mass of the elastomer
component (A). When the organic peroxide is used as the

crosslinking agent (C), it is preferable to use the co-

34



10

15

20

25

5 are kneaded at 80 to 120C for five to six minutes with the kneading
apparatus such as the single-axis extruder, the 1.5- axis extruder, the
biaxial extruder, the open roll, the kneader, the Banbury mixer, and the
heated roller. If the kneading temperature is less than 80C and the
Giadl erlod 1% of tlmehls I% ﬂlhan f{ﬁg minutes, the elastomer

Croggmponeng(ﬁ) is Tot Sufficien y pastlc d, and kneading is

'”S“‘Jij't%e“é%"‘%{forg‘%dl [the knead '%é% EEati‘ﬁ%%‘E‘f’éﬁ than 120C

and the kneadi ing perio time is mo an six minutes, there is a fear

nanthgd the crossliokingagent {G)ds 11R,decomposed. After the crosslinking

agent (C) is added to the obtained mixture, they are kneaded at 80 to

90C fer; five: 10 pix MiNUESDEHSIRgdBRdneading apparaiusithe 11er ()
kneading temperature is less than 80C and the kneading period of time

are2Qiglassdhan fiye minutescthermixtanesis net sufficigntyitelasticized rapd
kneading is insufficiently performed. If the kneading temperature is more
knethan90G @nshkthedieading periodeoktimeglis rasresthentsixdrinytes¢hares -
is a fear that the crosslinking agent (C) is decomposed. 25 The
axicompositidambtaimeddiyagaayingautitie mboviee 35pdescribet, mettwod is
molded to obtain the cleaning blade 20 of the present invention. It is
knegiddarabidito Arolthand prosess tledompositiont éatonhé rectangufart he

cleaning blade 20 having a thickness of 1
kneading temperature is less than 80°C and the kneading period

of time is less than five minutes, the elastomer component (A)
is not sufficiently plasticized, and kneading is
insufficiently performed. TIf the kneading temperature is more
than 120°C and the kneading period of time is more than six
minutes, there is a fear that the crosslinking agent (C) is
decomposed.

After the crosslinking agent (C) is added to the
obtained mixture, they are kneaded at 80 to 90°C for five to
six minutes by using the kneading apparatus. If the kneading
temperature is less than 80°C and the kneading period of time
is less than five minutes, the mixture is not sufficiently
plasticized, and kneading is insufficiently performed. If the
kneading temperature is more than 90°C and the kneading period
of time is more than six minutes, there is a fear that the
crosslinking agent (C) 1s decomposed.

The composition obtained by carrying out the above-
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5 to 3mm, a width of 10 to 40mm, and a length of 200 to 500mm. The
molding method is not specifically limited but a known method such as
the injection molding method or the compression molding can be used.
More specifically, press vulcanization is performed at 155 to 175C for 10

to 30 minute %W'th the p Sltl Setin d|e If the vulc ni: £
e R T B g e e e 20 ©

thé%?é@e’f’i@%ﬁ%@&%‘%@pos't'on Is not sufficiently vulcanized. If the
canizing temperature is more than 175C and the vulcanizing period of

time is:mpg %gé?é’&@'%@eﬁd@rgﬂ% ajfearthat the gubberbumns; The
e

cleaning bla obtained by carrying out the above-described method

intascabardressof.6Q to 8048 HaA Bndapreferaply, 784o 8xinilenAsa of 1
tensile strength of 9.0 to 35 MPa and preferably 9.0 to 25 MPa; a

to meaeylus afraptlsian 20 etastipiynof 1t A0%=and preferady 15400 an .
and a glass transition temperature of -20 to 10C and preferably -20 to 6C.
Becdlise tihe cieanjngdtadel 200fthe preseritiihvenition hasthed but a
above-described properties, the cleaning blade 20 did not generate the

knohattesingqshenorheren imtheltest conducted] @5rig the Bxarples Wiich
will be described in detail below. 36 Further the cleaning blade 20 is

comapabid oflseuréscrapind gk tbnetairs |G tsthperatlife/ as welbas

a normal temperature. EXAMPLES
vulcanization is performed at 155 to 175°C for 10 to 30 minutes,

with the composition set in a die. If the vulcanizing
temperature is less than 155°C and the vulcanizing period of
time is less than 10 minutes, the composition is not
sufficiently vulcanized. TIf the wvulcanizing temperature is
more than 175°C and the vulcanizing period of time is more than
30 minutes, there is a fear that the rubber burns.

The cleaning blade 20 obtained by carrying out the
above~described method has a hardness of 60 to 90 in JIS-A and
preferably 70 to 85 in JIS-A; a tensile strength of 9.0 to 35
MPa and preferably 9.0 to 25 MPa; a modulus of repulsion
elasticity of 15 to 70% and preferably 15 to 60%; and a glass
transition temperature of -20 to 10°C and preferably -20 to 6°C.

Because the cleaning blade 20 of the present invention
has the above-described properties, the cleaning blade 20 did
not generate the chattering phenomenon in the test conducted

in the examples which will be described in detail below.
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5 Examples 1 through 4 and comparison examples 1, 2 After the mixing
amount of each of the elastomer component (A) and the filler (B) shown in
table 1 was measured, the elastomer component (A) and the filler (B)
were supplied to a rubber kneading apparatus such as a biaxial extruder,
an 10 open rilll, a Banbury mix\%r or.a kneader. Thereafter theil/ were

Furdisdded for fivet0 3k mindfes wiflile thesARahe Beftly RESBECAY 865 2P 19
20C. The obtained mixture and the crosslinkin ent (C) whose mixing
O Bblnt & So 1 151 1 AL SErgied Eotree 16 iodr Rieadig
I L}_ses.uch as the open roll, the Banbury mixer or the kneader, and
ere then kneaded for five to six minutes while they were being heated at
rx2816:90C. After the obtained rubber composition was set in a die, it was
press-vulcanized at 155 to 175C for 10 to 30 minutes to 20 obtain a sheet
- hayipg adthickness ofzmamsand asampressadballngnelded base
material) having a diameter of 027.5mmX a thickness of 12mm. After a
cleaninglade daying ayvidihefd7/mm agdia dengthof SPOmmmaas cut
out of the sheet having the thickness 25 of 2mm, the cleaning blade was
corpended to(a suppartinigemembesr 37 produieachby ChramedreenSEClsasured,
with hot-melt (produced by Diabond Inc.). The central portion of the sheet
thewad gat tmabtabm@cteaming( Member. 138 filler (B) were supplied

tem

to a rubber kneading apparatus such as a biaxial extruder, an
open roll, a Banbury mixer or a kneader. Thereafter they were
kneaded for five to six minutes while they were being heated
at 80 to 120°C.

The obtained mixture and the crosslinking agent (C)
whose mixing amount is shown in table 1 were supplied to the
rubber kneading apparatus such as the open roll, the Banbury
mixer or the kneader, and were then kneaded for five to six
minutes while they were being heated at 80 to 90°C.

After the obtained rubber composition was set in a die,
it was press-vulcanized at 155 to 175°C for 10 to 30 minutes to
obtain a sheet having a thickness of 2mm and a compressed ball
(molded base material) having a diameter of ¢27.5mmX a
thickness of 12mm.

After a cleaning blade having a width of 27mm and a
length of 320mm was cut out of the sheet having the thickness

of 2mm, the cleaning blade was bonded to a supporting member

37



0 10;0;0;Nmv' 61 m 10i X X O IrFxo~ CI)iN11~f110101d, U] Iflto S
ro ma-~Il~Irl;m:1:1:11 oxXuW-~I111o~nCnN'OOO LomC4 Nrlri
O~ NrrNMI1Q40~n;0;,0j000 roOono;toiMm T ros4 mrl a)u
mO0 a)~41la),:-cliddbrlC

produced by Chrome Free SECC, with hot-melt (produced by
Diabond Inc.). The central portion of the sheet was cut to

obtain a cleaning member.
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NBR Acrylonitrile amount 28%: Nipol DN2850 produced by 5 Nippon
Zeon Inc. Acrylonitrile amount 39%: Perbunan NT3965 produced by
Bayer Polymer Inc. Acrylonitrile amount 15% and 52% (comparison
examples 1, 2): Product made on experimental basis by JSR 10 Carbon
black: "Sheast ISAF" produced by Tokai Carbon Inc._ Stearic acid: .
"TsUbak™ prodtced BIPRIFEohSY G TRe M ik Sardte: "¢ ot towing
TEARATE" produced by Nippon Yushi Inc. . Vulcanization accelerator A:
ProQid B olhasy GRS FRPORUBIINT o0uead by Gl ahko
gaku Kogyo Inc.) 15 Vulcanization accelerator B: Tetramethylthiuram
monosulfide ("Knockseller TS" produced by Ouchi Shinko Kagaku Kogyo
Inc ) St Paer Sl (rogiiced o TSURKA0L G PrggNic
peroxide: Dicumyl peroxide ("Percumyl D" produced by Nippon Yushi
Nipr) 2@dhemproperties (hardness, tensile strength, modulus of repulsion
elasticity, glass transition temperature Tg) shown in table 1 were
meagyred by the fallowingunethogs: (DdiardnessiThedmrdnessietthery
prepared compressed ball was measured in accordance with JIS K 6253
Bay8ype&)ys-(2)nkensile strength: Dumbbell specimens No.3 were 40
punched out of the prepared sheet having the thickness of 2mm to
measurey thentensileé strengin thergdf ahd pidiing(ratemirison examples 1,

2): Product made on experimental basis by JSR

* Carbon black: “Sheast ISAF” produced by Tokai Carbon Inc.

* Stearic acid: “Tsubaki” produced by Nippon Yushi Inc.

* Zinc stearate: “ZINC STEARATE” produced by Nippon Yushi Inc.
*+ Vulcanization accelerator A: Dibenzothiazyl disulfide
(“Knockseller DM” produced by Ouchi Shinko Kagaku Kogyo Inc.)
* Vulcanization accelerator B: Tetramethylthiuram monosulfide
(“Knockseller TS” produced by Ouchi Shinko Kagaku Kogyo Inc.)
* Sulfur: Powder sulfur (produced by Tsurumi Kagaku Inc.)

* Organic peroxide: Dicumyl peroxide (“Percumyl D” produced by
Nippon Yushi Inc.)

The properties (hardness, tensile strength, modulus of
repulsion elasticity, glass transition temperature Tg) shown
in table 1 were measured by the following methods:

(1) Hardness: The hardness of the prepared compressed
ball was measured in accordance with JIS K 6253 (type A).

(2) Tensile strength: Dumbbell specimens No.3 were
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500mm/minute in accordance with JIS K 6251. (3) Modulus of repulsion
elasticity: The modulus of 5 repulsion elasticity of the prepared
compressed ball was measured at 23C in accordance with JIS K 6255
(Lubke method) (4) Glass transition temperature Tg: After specimens
having a width of 5X40mm were prepared fram the sheet having the

PG SRRt of 2l tahb W2 baSired by LAY a 16 visosiaargsy oF 2™

o fRestomelsr(YR:ZIQ produced by elima. Seisakushe)..The pegk of

anb was set as the glass transition temperature Tg. A'sine wave was

s0oMeAsHred in 2.puling,mede at aifrequancy,oflQ Hz. The chatter

phenomenon of the cleaning blade and the 15 cleaning performance

thergafy werssgvalyatad bythe faligwing smethad-As shewddHgs2o £

polymerized toner (commercially available toner taken out from a

repGoBYReIciallyAvailable printeproduceddly Cangrrwhosemnarticlos have
a diameter of 20 10pm was attached to a horizontally placed glass plate
mead3dtedwhich?QRC {Qrganis Rhoeteanducton pradugesloy( thaopesest hod) .
applicant) was applied. The OPC-applied glass plate 23 was moved at
200m#n/secend;, witl tize cleaninghiacea20 o0& eagh of ftherexaraplés<and
the comparison examples held at an angle of 25 20 to 40 degrees to the
havORC-appliediglass plate @ditovelrsevecdi mhethepthetlatigteet having
phenomenon occurred and a toner-scraped state. The test was
thecthdydied 3t sotendperatirendt 236 angagured by using a

viscoelasticity spectrometer (“WR-7110” produced by Uejima
Seisakusho). The peak of tand was set as the glass transition
temperature Tg. A sine wave was measured in a pulling mode at
a frequency of 10 Hz.

The chatter phenomenon of the cleaning blade and the
cleaning performance thereof were evaluated by the following
method.

As shown in Fig. 2, polymerized toner (commercially
available toner taken out from a commercially available
printer produced by Canon) whose particles have a diameter of
10um was attached to a horizontally placed glass plate 23 to
which OPC (Organic Photo Conductor produced by the present
applicant) was applied. The OPC-applied glass plate 23 was
moved at 200mm/second, with the cleaning blade 20 of each of
the examples and the comparison examples held at an angle of

20 to 40 degrees to the OPC-applied glass plate 23 to observe
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humidity of 55%. The cleaning performance was examined at a low
temperature of 10C and a low humidity of 15%. 5 Specimens which did
not chatter were marked by 0. Specimens which chattered to a low extent
were marked by A. Specimens which chattered to a very high extent were
marked Sbé X, Re ardl the cleanln erfor nce, specimens which 10

Whebbhepiet C&?ﬁﬁ 8-6ffp Ffb‘?i%?%é}e i’f%p cinf8ig WifiEAPSd
off t d hich left
ot %crapeﬂb on rwere mfgrlée Cijgé% Scpe0|men§<ev%a|% e afs%'ﬂh and a

amoun ? toner 0 SS pla Were ma peC|mens

hum‘é’ﬁ %&Jeg%o@%w” ‘?ﬁ‘eq' $3RIAE 2310 E&%g% Q‘thﬁﬁe%&@rﬂ% d fat a

be observed V|sual were y X. The cleanin e of

h@eﬁﬁf@?é@ﬁ% eéa?mfﬁ@cl bad aal%vgl%%ﬁn%a@yoefemzp@rature Thus

the cleaning blade was excellent in its cleaning performance at a low

tempgraturg. But it hagd ajow m&ghéﬂg&éqemg%bmﬂ@gd@ small

20 bound acrylonitrile amount. Consequently it chattered and thereby had

Spe%fid{@‘ﬁﬁ%ﬁ@'ﬂ'%ﬁ%f@@%én% af neppak femperaiures. mHﬁ@l@a}BW%
blade of the comparison example 2 had a high glass transition

Spetetnperatuneibecatisett badd lasge boand RS @eryenirile amountndiieed by
cleaning blade has an inferior 42 cleaning performance at a low
X . temperature. The cleaning blades of the examples did not have the

Regarding the cleaning performance, specimens which
completely scraped off all toner were marked by ©. Specimens
which scraped off toner were marked by O. Specimens which
left a small amount of toner on the glass plate 23 were marked
by A. Specimens which left toner on the glass plate 23 to
such a high extent that toner could be observed visually were
marked by X.

The cleaning blade of the comparison example 1 had a low
glass transition temperature. Thus the cleaning blade was
excellent in its cleaning performance at a low temperature.
But it had a low mechanical strength because it had a small
bound acrylonitrile amount. Consequently it chattered and
thereby had an inferior cleaning performance at normal
temperatures.

The cleaning blade of the comparison example 2 had a

high glass transition temperature because it had a large bound

acrylonitrile amount. The cleaning blade has an inferior
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problems which occur in the cleaning blades of the comparison

examples. More specifically, the cleaning blades of the 5 examples did not
chatter and displayed excellent cleaning performance at normal and low
temperatures. 43 WHAT IS CLAIMED IS: 1. A cleaning blade, for use in
an image-efgrfrgirn agggag%tug, ormed by molding a resin composition

cleaning: ow_tenmperature. .
coﬁta?hlﬁ)g a rubber compone t'consis ng or a hermosettlng elastomer 5

containing acrylonitrile as a constituent monomer therepf and havin
pound ACR IO AmAdCAl 15 10 50%. 2 The clesning bide Becordig
prdQIEAM B yhiereina nymbepaverage moleulanweight of gaid. oo i son
thermosetting elastomer is not less than 50,000. 10 3. The cleaning blade
exafgp0rding 9, claim e wherein spid thermasetting glastapes compasing
said rubber component is selected from among acrylonitrile-butadiene
exaftbbes (NBR)nat mixure of saichiNBRsand ptherglastorees afteaning
hydrogenated acrylonitrile-butadiene rubber (HNBR) having residual
perdeuientd bondnatmelImereithan,10%mde Fheateaning blade according to
claim 2, wherein said thermosetting elastomer composing said rubber
component is selected from among acrylonitrile-butadiene rubber (NBR),
a mixture of said NBR and other elastomer, and hydrogenated 20
acrylonitrile-butadiene rubber (HNBR) having residual double bond at not
more than 10%.
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5. The cleaning blade according to claim 1, wherein said resin
composition contains said rubber component; 0.1 to 80 parts by mass of
a filler for 100 parts by mass of said 25 rubber component; and 0.1 to 30
parts by mass of a 44 crosslinking agent for 100 parts by mass of said

WHAWbPSerCE%TM}QBe?%:G' The cl_eanln_g blade ac;:ordmg to .clalm 2, wherein
Said resin composition contains said rubber component; 0.1 to 5 80 parts

by mass of é}xﬁ'%efef%}g% Ry Mass QlfsseaiQ§ug?18riﬁ%r§[8(—)@8QRﬁq

0.1 to 30 parts by mass of a crosslinking agent for 100 parts by mass of

appididiibber sompopent, £; Fhe £leaning Ylade acearding 1p EGH’E'aﬁunirll%a

wherein 10 said resin composition contains said rubber component; 0.

rub8e Parisemass offillerdond00darts by massefisald whberoner
component; and 0.1 to 30 parts by mass of a crosslinking agent for 100

conPafs bydnass ¢f saidcribber scompenart: 16 nthe cleaning bladecof and
according to claim 1, having a JIS-A hardness at 60 to 90, a tensile

havstrengthaiuiot less than 6:¢ MRa aardiatmedulls afdepaksion elasticity at
15to 70%, 9. The cleaning blade according to claim 2, having a 20 JIS-A
hardhess at BB¢0@; antengile Streéagtrabtndtilegstthanl6.OnMPa, ahdmein a
modulus of repulsion elasticity at 15 to

number—-average molecular weight of said thermosetting

elastomer 1s not less than 50, 000.

3. The cleaning blade according to claim 1, wherein
sald thermosetting elastomer composing said rubber component
is selected from among acrylonitrile-butadiene rubber (NBR), a
mixture of said NBR and other elastomer, and hydrogenated
acrylonitrile-butadiene rubber (HNBR) having residual double
bond at not more than 10%.

4. The cleaning blade according to claim 2, wherein
said thermosetting elastomer composing said rubber component
is selected from among acrylonitrile-butadiene rubber (NBR), a
mixture of said NBR and other elastomer, and hydrogenated
acrylonitrile-butadiene rubber (HNBR) having residual double
bond at not more than 10%.

5. The cleaning blade according to claim 1, wherein
said resin composition contains said rubber component; 0.1 to

80 parts by mass of a filler for 100 parts by mass of said

rubber component; and 0.1 to 30 parts by mass of a
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70a. 10. The cleaning blade according to claim 3, having a JIS-A
hardness at 60 to 90, a tensile strength at not less 25 than 6.0 MPa, and
a modulus of repulsion elasticity at 15 to 45 70%. 46

crosslinking agent for 100 parts by mass of said rubber
component.

6. The cleaning blade according to claim 2, wherein
said resin composition contains said rubber component; 0.1 to
80 parts by mass of a filler for 100 parts by mass of said.
rubber component; and 0.1 to 30 parts by mass of a
crosslinking agent for 100 parts by mass of said rubber
component.

7. The cleaning blade according to claim 3, wherein
said resin composition contains said rubber component; 0.1 to
80 parts by mass of a filler for 100 parts by mass of said
rubber component; and 0.1 to 30 parts by mass of a
crosslinking agent for 100 parts by mass of said rubber
component.

8. The cleaning blade according to claim 1, having a
JIS-A hardness at 60 to 90, a tensile strength at not less
than 6.0 MPa, and a modulus of repulsion elasticity at 15 to
10%.

9. The cleaning blade according to claim 2, having a
JIS-A hardness at 60 to 90, a tensile strength at not less
than 6.0 MPa, and a modulus of repulsion elasticity at 15 to
70%.

10. The cleaning blade according to claim 3, having a
JIS-A hardness at 60 to 90, a tensile strength at not less

than 6.0 MPa, and a modulus of repulsion elasticity at 15 to
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