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CHARGI:NG MBWBER, PROCESS CARTRI DGE USI NG THE [SAl oe?ﬁ I C
APPARATUS FI ELD OF THE | NVENTI ON AND RELATED R¥ﬁ§éHEAEh5§Eﬁ§EEEgpre t

invention relates to a charging nenber for i DebEHpISH | Qled Par t i RE ! Y7,
the present invention relates to a charging n %mﬁgr yn%f r 8y chargigg a
char ge-recei vi ng nmember (a nenber to be charged)” by appl SR ;"'\‘/81 ags T
the charging rmenber 10 disposed in contact wi% PN f-edeiopaggd Fat.
menber, a process cartridge including the charfiAbstracenbepagedt®C.am paged ...

4

el ectr ophot ographi ¢ apparatus including the c nher __ln_an inpage

form ng appar at usCHABGINGNYEMBER, PROCESS oGABTBEPEENUSINGpTHE §AME,
di scharge devi ce using a non-contact charaéﬂggschene such _as corona

chargi ng has general |y beBND ERECRRPREGTO ECABRARATVSchar gi ng t he

surface of a charge-receiving nmenber such as an el ectrophot ographic
phot osensitive nmenber, 20 a dielectric material, etc. Such a corona

charging is effective LN, gLiggggﬁgﬁﬁggﬁBi Lt t quires a high applied
vol t age, thus bc‘}gﬁaegoﬁ Wt & puu‘hL ﬁﬁs occurrence of ozone.
In contrast g0 such a cogfga FO8E@t NPnvéntion relates to a charging

member for image formation. Particularly, the present

invéntion relates to a charging member for uniformly
charging a chafge-receiving-member (a member to be
charged) by applying a voltage to the charging member
10 disposed in contact with the charge-receiving member,
a process cartridge inciuding the charging member, and
an electrophotographic apparatus including the
charging member. | |
In an image forming apparatus including an
15 electrophotographic apparatus, a discharge device
using a non-contact charging scheme such as corona
charging has generally been used heretofore, as means
for charging the surface of a charge-receiving member
 su§h as an electrophotographic photosensitive member,
20 a dielectric material, etc. Such a corona charging is
effective in uniform chargeability but requires a high
applied volfage, thus.being accompanied with a problem
such as occurrence of ozone. |
In contrast to such a corona charging, a
25 contact charging wherein a drive voltage composed of a
DC voltage or a DC voltage superposed with an AC

voltage is applied to a charging member disposed in




25 contact charging wherein-a drive voltage cohposed of a DC voltage or a
D€ vol tage superposed with an AC voltage is applied to a chargi ng nmenber

di sposed in -2- contact with a charge-receiving nenber to charge the
charge-receiving menber, has been adopted to realize | ess occurrence of
ozone, | ow voltage charging and cost reduciion. 5 . Figure 2 is a

schematic sectional view of an enbodi ment of a charging roller as a
chargi ng nenber for perform ng contact charging. Referring to Figure 2, a
charging roller 6 includes an el ectroconductive support 7 as a supporting
menber (core netomdtactawiith aldwnrgeorateiving alegher tochaggaatheg an
elasticity required to forma uniformnip portion together with the

char ge- r ecei vi hangarrecrivine nepher, has heen ajopted toxeabizayer 9
for controlling a resistivity (electrical_ resistance) of the charging 15
roller 6. l\/breq@;ﬁéiqq@bm%ﬂcq 1Rf QzaneodaeQltage charging and

cost reduction.
5 Figure 2 is a schematic sectional view of an
- embodiment of a charging roller as a charging member
for performing éontact charging. Referring to Figure
2, a cha:ging roller_6 includes an electroconductive
Juﬁﬁ%hngupport 7 as a supporting member (core metal), an
10 electrocpnductive elastic layer 8 having an elasticity
required to form a uniform nip portion together with
the charge-receiving member surface, and a medium-
resistive coating layer 9 for controlling -a
resistivity (electfical resistance) of the charging
15 roller 6.

More specifically, the électroconductive
elastic layer 8 may be formed by dispersing an
electroconductive substance, such as a metal compound
of qarbon black, in a solid rubber,.such as ethylene-

20 propylene-dien terpolymer (EPDM), nitrile-butadiene
rubber (ﬁBR), butyl rubber, écrylic rubber, or
urethane rubber. When a drive voltage is applied to
the charging roller 6, a charging durrent |
{electrification current) passes through fhe

25 electroconductive elastic layer 8. An elastic foam
(foamed elastic material) may be used instead of the

solid rubber in order to prevent a charging noise and



el astkc |ayer 8 may be formed by dispersing an el ectroconductive substance,
such as a netal conpound or carbon black, in a solid rubber, such as

et hyl ene- 20 propyl ene-dien terpol yner (EPDN}, nitrile-butadiene rubber
(NBR), butyl rubber, acrylic rubber, or urethane rubber. Wen a drive
voltage is applied to the charging rol'ler-87 a chargi ng current
(electrification current) passes through the 25 el ectroconductive el astic
layer 8. An elastic foam (foaned elastic material) may be used instead of

h lid bb d h d - 3- id
| aht vei ght  cnaPptise of | bidnEagtaRt, SagrfLgh Pl fefl 10U i osi Stive
| ayer which nmay be forneghgycgéégg siggegngeigcgrﬂégqucL%¥gs?EQgtance as
po

nmentioned above in a 5 resrn or bery “suth as n YES
ur et hane rubbery aig@ 1893&%%tﬁ@eﬂo &sbyan% gharging failure in
an i nmage region €ven cts suc as” pin es are caused to occur on

the surface of @ ectroconductive substance as mentioned above in a
5 resin or rubber, such'as nylon, polyester or urethane
rubber, and is constituted so as not to cause charging
failure in an image region even when defects, such as
pinholes are caused to occur on the surface_of a
charge-receiving member (not shown). The coating
10 layer 9 may be controlled to have a desired (electric)
resistance value by changing an amount of the.
electroconductive substance dispersed therein.
As described above, an elastic layer of the
charging member may include a solid"rhbber or elastic
15 foam and hes a fnnction of imparting an appropriate
nip portion to the charge~-receiving member so as to
allow a uniform or even contact of the charging member
with the charge-receiving member.
On tne other_hand, many coating layers have
20 been proposed in order to allow a ununiform cherging
based on a uniformity of electric resistance
distribution in the coating layers. Examples of such
coating layers may include one wherein.a
dispersibility of an electroconductive substance in a
25 resin is enhanced, one using an electroconductive
resin or polymer (e.g., methoxymethylated nylon), one

which is physically adjusted to have a uniform



charge-receiving nenber (not shown). The coating 10 | ayer 9 may be
€ontrolled to have a desired (electric) resistance val ue by changi ng an
anount of the el ectroconductive substance di spersed therein. As described
above, an elastic layer of the charging nmenber may include a solid rubber
or elastic 15 foam and has a function of-g-nparting an appropriate nip
portion to the charge-receiving nenber so as to allow a uniform or even
contact of the charging nmenber with the charge-receiving nmenber. On the
ot her hand, neny coating |layers have 20 been proposed in order to allow a
ununi f or m chatgiiegneassd and snenwhdichi tiy dorsiedctta haves i tameald
distribution in the coating layers. Exanples of such coating |ayers may
i ncl ude one weeréacea roughaessbblyi wpislh &n leveding ARt A% byibstance in a
.25 resin is enhanced, one using an el ectroconductive reS|n or. pol

%Rgﬁo have a

(e. ?, et hox prdtispinge donjimprpveo fe ORMtAcY Sharpatenistig
uni form -4-
with a photosensitive member as the charge-receiving

5 .member.

However, even when these coating layers have
been used, image defecfs (e.g., fogs) which may be
attributable to ununiform electric resistance have
been liable'to occur. This phenomenon is noticeable

10 in case where the coating layer is leftstanding for
several ten hoﬁrs to several days while keeping a
_ constant nip portion with the photosensitive member
and thereafter is subjected to image formation. As a
result, inferior images (fog images) are formed in the
15, nip shape in some cases.

As a countermeasure therefo, it is possible
to apply a method wherein the coating layer is
improved in its electroconductivity. In this
inétance, however, the coating layer is accompanied

20 with a problem of a lowered anti-leakage
characteristic in a high-humidity environment.
Further, a method wherein a nip pressure is lowered by
decreasing a pressing (aﬁutting) force between the
charging member and the photosensitive member may be

25 adopted. In this case, however, a slip phenomenon is
liable to occur between the charging member and the

photosensitive member, thus causing difficulties, such



t hi ckness, and one which is fornmed to have a small surface roughness by
using a leveling agent or by polishing to inprove a contact characteristic
thereof with a photosensitive nenber as the charge-receiving 5 nenber.
However, even when these coating | ayers have been used, inage defects
(e.g., fogs) which may be attributable to-3muniformelectric resistance.
have been liable to occur. This phenonenon is noticeable 10 in case where
the coating layer is leftstanding for several ten hours to several days
whi | e keeping a constant nip portion with the photosensitive nmenber and
thereafter is @shjtonewn stocking and puniforw charging iR n$@Peor i nmges
(fog images) are fornmed in the 15 nip shape in_sone cases, _As,K a
counterneasureqﬁﬁﬁﬁﬂ(LAQQ°FQQHﬂi%ﬂtﬁé???>é&ﬁﬂ9n§i?Eﬂr&ﬁﬁ%ﬁ%+%¥ﬁthE°

coating layer is inpyoved in its electroconductivity. In this instance,
however, the c&ﬁﬂ?ﬁéﬁeﬁﬁﬁeﬂifﬁﬁxﬁﬂﬁﬁﬁﬁbd 20 with a problemof a |owered
anti-| eakage characteristic in a high-humdity environnment. Further, a
met hod wherein a nip pressure is |owered by decreasing a pressing

(abutting) Eor cnhBirAEF il INVENTION

An object of the preéént invention is.to
provide a charging member capable of preventing a
change in electric resistance in the vicinity of a nip
portion to perform uniform charging for a long period

10 of time thereby to provide excellent images.

Another object of the present invention is to
provide a proéess cartridge and an electrophotographic
apparatus each including such a charging mémber.

According to the present invention, there is

15‘ provided a charging member, which is disposed in
contact.with a éha:ge-receiving member and is supplied
with a voltage to charge the charge-receiving member,
comprising:

| an electrdconductive support, an elastic

20 1aye£ disposed on the electroconductive support, and a
coating layer disposed on the elastic layer,

the coating layer having a tensile modulus of
above 2000 kgf/cm2 to at most 30000 kgf/cmz.

According to the present invention, there is

25 also provided'a process cartridge, comprising:

an glectrophotographic photosensitive

member, a charging member disposed in contact with



char gi.ng menber and the photosensitive nenber may be 25 adopted. In this
cdse, however, a slip phenonmenon is |iable to occur between the charging
menber and t he photosensitive nmenber, thus causing difficulties, such

-5- as toner sticking and ununiform charging in sone cases. Accordingly,

t hese methods are insufficient to provide-éxcellent images. 5 SUMVARY OF
THE | NVENTI ON An object of the present invention i's to provide a charging
menber capable of preventing a change in electric resistance in the
vicinity of a nip portion to perform uniform char Lng for_a long period 10
of tinme therebytgﬁ phetpgengitivecnempay and %HBPE&P oU}EBtaoV°gﬁégﬁresent

o o0 esch FRctFRe therBSERgRaRH 178 BRReaR. coR pS TR-BHL R e
o " By BEPEH A5 nd, BAAE, B EER G pY bl < SPosed
the charging member comprising an
5 electroconductive support, an elastic layer disposed
on the electroconductive support, and a coating layer
disposed on the elastic layer,
_ the coatihg layer having a tensile modﬁlus of
above 2000 kgf/cm2 to at most 30000 kgf/cmz, and
10 the photosensitive member, the'charging
member, and the above-mentioned at least one means of
developing means and cleaning'means being integrally
supported fo form a cartridge which is detachably
mountable to an electrophotographic apparatus main
15 body.
The presenflinventioh provides an
electrophotographic apparatus, comprising:
an electrophotographic photosensitive member,
a.charging member disposed in contact with the
20 photosensitive member and supplied with a voltage to
charge the photosensitive member, exposure means,
developing means and transfer means,
the charging member comprising an
electroconductive support, an elastic layer disposed
25 on the electroconductive support, and a coating layer
disposed 6n the elastic layer, and

the coating layer having a tensile modulus of



with a voltage to charge the charge-receiving nenber, conprising: an
el ectroconductive support, an elastic 20 |ayer disposed on the
el ectroconductive support, and a coating | ayer disposed on the elastic

| ayer, the coating |layer having a tensile nodulus of 2

2 above 2000 kgf/cm to at nost 30000 kgf4im According to the present
i nvention, there is 25 also provided a process cartridge, conprising:
el ectr ophot ogr aphi ¢ phot osensiti ve nmenber, a chargi ng nenber disposed in
contact with t he photosensitiyve nenber and supplied wijh a voltage to
charge the photebosesi200® kafia’ th@tmastaI0UHE kakfemdi devel opi ng
means and cl eani ng neans, the charging nenber conprising an 5

el ect roconduct i ve supporkhesg andystthen ghsieatisyp Wres rnd

el ectroconducti ve sugport, and -a coating | ayer  di sposed

| ayer, the coatidy@n iedvithe PHeafy thn.d\ull

on.the el asti.c
become more

apparent upon a consideration of the foilowing

5 description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

’NBRIEF DESCRIPTION OF THE DRAWINGS

10 Figure 1 is a schematic sectional

illustration of an embodiment of a roller-shaped

charging member according to the present

invention.

. Figure 2 is a schematic sectional

illustration of an embodiment of a roller-shaped

15 charging member.

Figure 3 is a schematic sectional view of an

embodiment of an'electrophotographic apparatus

including a process cartridge using a charging member

according to the invention.

20 Figure 4 is a schematic illustration of an

embodiment of a stress-strain measuring apparatus.

DETAILEb DESCRIPTION OF THE INVENTION

The charging member according to the present

25 invention is disposed in contact with a charge-

receiving member and is supplied with a voltage to

charge the charge-receiving member.

an



above. 2000 kgf/cnferr] to at nost 30000 kgf/cnierr], and 10 t he
phot osensitive nenber, the charging nenber, and the above-nentioned at

| east one means of devel opi ng means and cl eani ng neans being integrally
supported-to forma cartridge which is detachably nmountable to an

el ectrophot ogr aphi ¢ apparatus main 15 bodyg- The present

I nvention provides

an el ectrophot ogr aphi ¢ apparatus, conprising: an el ectrophotographic

phot osensi tive nmenber, a chargi ng nmenber disposed in contact with the 20
phot osensitive nmenber and supplied with a voltage to charge the

phot osensitive nmenber, o xhargigmmenbereinminglewars and transfer neans,
the charging nenber conprising an el ectroconductive support, an elastic

| ayer di sposed ed@ahiradandicisive suRRANt v as glaatic davercaRnd my | ayer

di sposed on the elastic |ayer, and the coatlng | ayer having a tensile

modul us of aeatd nm Jeyey /HARASed tid HhidoATARIDO0 kgf/cnferr].

In the present invention, the coating layer

5 of the charging member has a tensile modulus (modulus

in tension) in the range of above 2000 kgf/cm2 to at

most 30000 kgf/cmz. Such a charging member is

effective in preventing charge irregularity after

being left standing for a long time in such a state

10 that the charging member is pressed or abutted against

a charge-receiving member, such as a photosensitive

member. As a result, a high-quality image free from

image defects, such as fogs is provided.

This may'be attributable tb & proper

15 elasticity of the coating layer. More specifically,

when a charging member having an elastic layer and a

coating layer '¢s pressed or abutted against a-

photosensitive member, the coating layer is

irreversibly deformed at a resultant nip portion

20 and/or the surrounding portion in some cases. In this

instance, if the_coating layer has a tensile modulus

in the range of above 2000 kgf/cm2 to at most 30000

kgf/cmz, the above irreversible deformation of the

coating layer is not readily caused, thus not changing

25 a resistance distribution of the coating layer. As a

result, the charging member retains a uniform chafge-

imparting performance.



These .and ot her objects, features and advantages of the present invention
w'l | becone nore apparent upon a consideration of the followng 5
description of the preferred enbodi ments of the present invention taken in
conjunction with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS 10 Figure 1 is a schenagic sectional illustration of an
enbodi nent of a roller-shaped charging nenber according to the present
invention. Figure 2 is a schematic sectional illustration of an enbodi nent

of a roller-shaped 15 charging menber. Figure 3 is a schematic sectional
vi ew of an enbodi nent ofIfintke extatitetbayephhas appbtensiiei nofdullnagod
process cartridge usqu/a ?harging menber according to the invention. 20
Figure 4 is a sA00ekgk/ent @x rkglem. oan elegbroacenductive £ildes-strain
measuring apparatus. DETAILED DESCRI PTI ON OF THE | NVENTI ON The char gi ng
menber accor di iSRE¥$RA piR sz RobEme e substance; cppstitphingnthet with a

char ge- receiViégkﬁfRE?{aﬁgg ig ffggiéegowéﬁgngéV?Léagfségrsion state
5 due to the abutment or pressing, thus changing a
resistance value of the coating layer to cause image
irregularity. On the other hand, if the coating layer
has a tensile modulus of above 30000 kgf/cm?, the
coating layer is liable to be cracked wheﬁ the
10' charging member is repetitively used. As a result,
| the charging member is remarkably decréased in its
anti-leakage characteristic, thus failing to provide
excellent iﬁagés in some cases.
In the present invention, the tensile modulus
15 is determined, e.g., in the following manner.

A tensile modulus of a test piece prépared by
cutting a coating layer of the charging member is
determined based on a relationship between a change in
sfress and a change in strain per unit area under

20 application of load. More specifically, Figure 4
shows an embodiment of a schematic structural
illustration of a measuring apparafus 26 for measuring
stress and strain.

Referring to Figure 4, a teét piece 23 which

25 is accurately cut for performing precise measurement
of sectional area thereof is held at both terminal

ends by grips or clamps 22 and 24. One grip 22 is



charge the charge-receiving nenber. -8- The chargi ng nenber includes an
electroconducti ve support, an elastic |layer, and a coating | ayer disposed
in this order. In the present invention, the coating |ayer 5 of the
chargi ng nenber has a tensile nodulus (nodulus in tension) in the range of
above 2000 kgf/cnferr] to at nost 30000 kgf@<€nferr] . Such a charging
menber is effective in preventing charge irregularity after being |eft
standing for a long time in such a state 10 that the chargi ng nenber is
pressed or abutted agai nst a charge-receiving nmenber, such_as_a

phot osensi ti ve fiigfsbrat /& fixed gnd 3l Anth-thelother ngEtPf2€eifrom i mge
defects, such as fogs is provided. This nay be attributable {o a oper 15
elasticity of tRPReEkehdte A 0adine %%E&Fi%%i | yThene@st BLEFS; ﬁé menber

havL 00 B e1 a0 hVFLq A AR L Ble G RLEBESH SF BRUALEGC0%I ot

so that a stress-strain (deformation) curve is

5_ recorded by a recofder 27 including a load indicator
and an extensiometer. A tensiie modulus of the test
piece 23 is calculated accdrding té the equation shown
below based on a relationship between a change in
stress and a change in strain in a linear elastic

10 region in the vicinity of an inflection point of a
resultant stress-strain curve.

Tensile modulus (kg/cm?) = Af (kgf/cm?)/4h,
wherein Af denotes a change in stress between two
points per unit area and Ah denotes a change in strain

15_ between the above two points. More specifically, 4h
is equal to a value of (L-Lg)/Lg whefein Lo denotes
a length before extension and L dendtes a length after
extension.
| Phe coating layer having a tensile modulus in
20 the above-mentioned range may be formed by various
methods. ' |

Examples df such methods may include: a
method wherein an electroconductive filler is blended
with a polymeric substance; a method wherein a degree

25 of crosslinking of a polymeric substance is adjusted
by adding a crosslinking agent; a method wherein an

additive, such as a fhickener, coupling agent or



irreversibly defornmed at a resultant nip portion 20 and/or the surroundi ng
portion in sone cases. In this instance, if the coating |layer has a tensile
nmodul us in the range of above 2000 kgf/cnierr] to at nost 30000
kgf/cnferr], the above irreversible deformation of the coating |ayer is not
readi |y caused, thus not changing 25 a resis+ance distribution of the
coating layer. As a result, the charging nenber retains a uniformcharge-

i mparting performance. -9- |If the coating |l ayer has a tensile nodul us of
2000 kgf/cnferr] or below, an electroconductive filler dispersed in a

pol ymeri ¢ substRigmerbnisiblendedtwtthoat polynayte pubstapret8ndhange its
di spersion state 5 due to the abutnent or pressing, thus changing a

resi st ance vaIdEeEP°@H¥h%69}Fn§ Pb§b¥9tﬁaﬁbﬂs€flﬁﬂ@e°FrW@§GlBPifyerEE t he

ther hand, if th t tensi | e npdul 0000
ot ol orr] | { HEPRRERRGER | 45 CrORERO LA ARGRS (FAERE mRBAIE G tRS

chargi ng nenberme€h639§£ ﬁiXSanasﬁﬂe pgfyﬂefgéugubstance with the

5 electroconductive filler may preferably be used
because the tensile modulus is readily adjusted while
controlling a resistance or resistivity of a resultant
qoatihg layer.

Examples of the polymeric substance may

10 include resins, such as acrylic resin, polyethylene,
polyester resin,'polyurethane resin, polyéulfone
resin, epoxy resin, phenolic resin, styrene resin,
nylon resin, polyvinyl chloride, alkyd resin, silicone
resin, urea resin, melamine resin and fluoripne-

15 cqntaining resin; and synthetic rubbers, such as
'polybdtadiene, butadiene-styrene rubber, butadiene-
acrylonitrile rubber, polychloroprene, polyisoprene,
chlorosulfonated polyethylene, polyisobutylene,
iéobutylene-isoprene rubber, acrylic rubber, urethane

20 rubber, polysulfide synthetic rubber, fluorine-
containing rubber, and silicone rubber. These resins
and rubbers may be used singly or in combination of |
two or more species.

The polymeric substance may preferably have a

25 tensile modulus of 60 - 10000 kfg/cmZ. |

Among the above polymeric resins and rubbers,

an acrylic polymer-modified urethane resin may



t he charging nenber is remarkably decreased in its anti-|eakage. _
characteristic, thus failing to provide excellent imges in sone cases. In
the present invention, the tensile nmodulus 15 is determned, e.g., in the
foll owi ng manner. A tensile nodulus of a test piece prepared by cutting a
coating layer of the charging nenber is deiZzrm ned based on a relationship
between a change in stress and a change in strain per unit area under 20
application of load. Moirre specifically, Figure 4 shows an enbodi nent of a
schematic structural illustration of a nmeasuring apparatus 26 for mneasuring

stress and str @refegabdy uRgd asitdhe Pl ymenia isylisancs hggausesthes
accurately cut for perform ng precise neasurenent of sectional area thereof
is held at botﬁqﬁﬁﬁﬁquﬂ°%¥ﬂé}1ﬂPQﬁqﬁﬁ9(ﬁ°%¥¥ﬁﬁ£§§§feﬂﬁi%ﬁﬁekiﬁpbr*$ 22 is
20 T1xed S Bl S A Bl P B P d SRS 0 0 2
abrasion or wear of the surface of the photosensitive
5 member caused by contact of the charging member with
the photosensitive member.

The acrylic polymer-modified urethane.resin
referred to herein means a polymer wherein a polyol
”Eompénent and a polyacrylate component are connected
10 .by a urethane bond (linkage). The polyol.component

may preferably be polyester poiyols. The polyacrylate
component may préferably be acrylate-styrene
copolymers.
Examplés of the electroconductive filler may
15 include poﬁder of metals, such as aluminum, nickel,
stainless steel, palladium, zinc, iron, copper, or
silver; composite metallic powder comprising fiber,
zinc oxide, tin oxide, titanium oxide, copper sulfide
and/or'zinc sulfide; and carbon powder, such as
20 acetylene black ketjen black, PAN-based carbon or
pitch-based carbon. These powders may be used sihgly
or in combination of two or more species. |
The electroconductive filler may be used in
any amount as long as a resﬁltant coating layer shows

2 to at most

25 a tensile modulus of above 2000 kgf/cm
30000 kfg/cmzland an appropriate resistance. The

electroconductive filler may preferably be mixed in an



I's pul.-led or stretched in the direction of an arrow, so that a
stress-strain (deformation) curve is 5 recorded by a recorder 27 including
a load indicator and an extensioneter. A tensile nodulus of the test piece
23 is calculated according to the equati on shown bel ow based on a

rel ati onshi p between a change in stress an#l3a change in strain in a |linear
elastic 10 region in the vicinity of an inflection point of .a resultant
stress-strain curve. Tensile nodulus (kg/cnferr]) = J[err]f
(kgf/cnferr])/[err]h, wherein [err]f denotes a change in stress between two
poi nts per uni taBeBRAt Al Ah-diPOt¥E. sPpartfgeith 10Pavh- 1Barkst @én t he

above two points. aﬁbre sgecif'ca%ly, Lerr his equal to a val ue of :
(L-L[err]) /L[ er?PlifePaERer) ePF theBPLEmeric §PRSEBRERe ext ension and L
denotes a length after eétens havin% gptensile

%

: *on. ;hﬁ coating la¥er
modul us in 20 the above HBHPTOReA r RGeChagshin tPHeRIBYH Fous net hods.
Exanpl es of Sucgﬁgﬁ%?ﬁgé %ggﬁéggéugg:Bg?ggiQggixgg@ﬁggiﬁglghgctroconductlve

filler is blende rrc su ance,  a erern a degree 25
of crosslinkgi ngnof afi RE! YHE' hé1 AMPRE 286MpbEnds) ¥5l6flich amino group
is substituted with hydrogen atom, aliphatic
hYdrocarbon group, aromatic hydrocarbon group or
derivatives of these groups. Among these compounds,
methylol melamine or its derivatives may preferably be
10_.used.

Examples of the thickener may include sodium
polyacrylate, polymethacrylate acid; ammonium
polymethacrylate, and polyethylene oxide.

Examples of the coupling.aééﬁt may include

15 silane coupling agent, such as_f-(Z—aminoethyl)f
aminopropyltrimethoxysilane, Y-(2-aminoethyl)-
aminopropyldimethoxySilane, ¥-glycidoxypropyl-
trimethoxysilane, vinyl triacetoxysilane and vinyl
tfimethoxysilane;

20 | Examples of the pigment may include carbon
black, colcothar (red oxide), nigrosine, |
triphenylmethahes, imidazole metal oxides, metal
oxides and chromium compounds of salicylic acid
derivatives.

- 25 For instance, the coating layer may be formed
in the following manner.

To a liquid polymeric substance (e.g.,



by addi ng a crosslinking agent; a nethod wherein an additive, such as a

t hi ckener, coupling agent or pignment is blended with a polyneric
substance; and a nmethod wherein a mxing ratio of two or nore polyneric
substances is controll ed. Anong these nethods, the nethod of blending the
polymeric substance with the 5 electrocandyctive filler may preferably be
used because the tensile nodulus is readily adjusted while controlling a
resi stance or resistivity of a resultant coating |layer. Exanples of the
pol ymeri c substance may 10 include resins, such as acrylic resin,

pol yet hyl ene, Jieipesdidn réxsisolyinioniret oy Yiasipolymeyswwdbfitedesi n, epoxy
resin, phenolic resin, styrene resin, nylon resin, polyvinyl chloride,

al kyd resin, sitdthare rmssin) urthe rekectrocinduckivesfhlben isuaddpd. 15
containing resin;, and synthetic rubbers, such as pol ybutadi ene,
butadiene-stymmgathﬂtmwitnnhhﬁﬁQﬁﬂsskinkﬂngﬂﬁgﬁné-r%%h%k?nﬁﬁlychloroprene,

ol yi soprene, chlorosul fonated pol yet hyl ene, pol yi spbutyl ene
PoLY P coupling agent angvogrpighent, gg Xé &? tgus

sire
5 preparing a coating liquid. The coating liquid is

applied onto the surface of the elastic layer by,
e.g., dipping, spray coating or transfer coating and
air-dried, followed by pre-drying at 30 - 90 °C and
heating at about 90 - 140 °C to form a coating layer

10 on the elastic layer.

In the present invention, the coating layer
maf preferably have a volume resistivity of 1x105 -
1x1013—ohm.cm, more preferably 1x106 - 1x1011 ohm.cm.
If the volume resistivity is below 1x10° ohm.cm}

15 dielectric breakdown of the charge-receiving
(photosensitive) member is liable to occur under a
high-humidity environmental condition. If the volume
resistivity exceeds lxlO13 ohﬁ.cm, image fog is liable
to.occur under a low-humidity environmental condition.

20 The coating layer may prgferably have a
thickness of 10 - 1000 pm, particularly 30 - 300 pm.
If.the coating layer has a thickness of below 10 pm,
dielectric breakdown of the charge-receiving member is

" liable to occur. If the coating layer has a thickness

25 of above 1000 pm, a resultant charging member fails to

sufficiently charge the charge-receiving member in

some cases.



| sobutyl ene-i soprene rubber, acrylic rubber, urethane 20 rubber,

pol ysul fide synthetic rubber, fluorine- containing rubber, and silicone
rubber. These resins and rubbers nay be used singly or in conbination of
two or nore species. The polyneric substance may preferably have a 25
tensil e nodulus of 60 - 10000 kfg/cnferr]-¥rong the above polyneric resins
and rubbers, an acrylic polyner-nodified urethane resin may -12-
preferably used as the polyneric substance because the acrylic

pol ymer - nodi fi ed pol yuret hane is excellent in _nmechanical strength and
durability to suppress dRaSREiRg Jawenpmande a rspefacetlpver or

Dhotosens 1 ve SRl lSE Lt ONaEL. oL e charglne Egber i the
L e T AL B e T S TR B e
conponent manner as in the abové-mentioned coating layer by
5 using the materials as mentioned above. Another
| coating layer may further contain a filler to be
dispersed therein as desired. Examples of such a
filler may include the above-described
electroconductive filler, silica, metal oxides (e.g..
10 alumina), and glass fiber.
The elastic layer of the charging member
according to the present invention may preferably have
a hardness (ASKER-C hardness) of 20 - 60 degrees,
particularly 30 - 45 degrees. Below 20 degrees, it
15 bedomes-impossible to form a uniform layer. Above 60
degrees, a sufficient nip portion between the-Charging
member.and the charge-receiving member is not readily
formed.
. The ASKER-C hardness is determined based on
20 values measured by using a spring-type hardness meter
("ASKER-C Model", mfd. by Kobunshi Keiki K.K.). A
test sample for measurement may be prepared by cutting
the elastic layer so as to have a thickness of 5 mm by
using one or two or more sheets of the elastic léyer.
25 The thus pfepared test sample is subjected to
measurement of ASKER-C hardness by using the above

hardness meter under application of a load of 500 g.



may preferably be polyester polyols. The pol yacryl ate conponent may
preferably be acryl ate-styrene copol yners. Exanpl es of the

el ectroconductive filler may 15 include powder of netals, such as al um num
ni ckel , stainless steel, palladium zinc, iron, copper, or silver;
conposite netallic powder conprising fibefl6ézinc oxide, tin oxide, titanium
oxi de, copper sulfide and/or zinc sulfide; and carbon powder, such as 20
acetyl ene bl ack ketjen black, PAN based carbon or pitch-based carbon. These
powders may be used sinqﬁy or in conbination of two or nore species. The
el ectroconductive fill erM3kgrinls kR i therglashbiet 1a¥er oRgYakeadP¥sul t ant
coating | ayer shows 25 a tensi%e dul of above 2000 Fgf/c er[% to at
most 30000 kf g/RNAStHE BateriRbpr i EXIWRIRS L such 1eLagrLc: PELERABL: i ve

Lo S ™, Pl RSl AR AT, P do b PR [
Crosslinkingau¥ﬂgbé£¥ acrylic rubber, urethane rubber,

5 polybutadiene, butadiene-styrené rubber, butadiene-
acrylonitrile rubber, polychloroprene, polyisoprene,
chlorosulfonated polyethylgne,'polyisobutylene,
isobutylene—isoprene rubber, fluorine-containing
fubber, and silicone fubber; and natural rubbers.

110 The elastic material may be solid or in the.
form of a foam. In the present invention, a foamed
elastic material may preferably be used because the
foamed elastic material is readily controlled to have
an appropriate elasticity. |

15 In the present invention, the elastic layer
may contain the above-mentidned electroconductive
filler to be used in the cdating layer in order to
impart an appropriate electroconductivity to the
eléstic layer.

20 The elastic layer may preferably have a
resistance (electric resistance) of 1x102 - lxlo9 ohm,
particularly 1x103 - 1x108 ohm. |

If the resistance is below 1x102 ohm,
dielectric breakdown of the charge-receiving member is

25 liable to occur. If the resiétance exceeds 1x10° ohm,
it becomeé difficult to sufficiently charge the

charge-receiving member in some cases.



adjusting a degree of crosslinking may include 5 nelam ne and nel am ne
conpounds in which amno group.is substituted with hydrogen atom aliphatic
hydr ocar bon group, aronmatic hydrocarbon group or derivatives of these
groups. Among t hese conmpounds, nmethylol melamne or its derivatives may
preferably be 10 used. Exanples of the tbhyg¢kener may include sodi um

pol yacryl ate, pol ynethacryl ate acid, amoni um pol ynet hacryl ate, and

pol yet hyl ene oxi de. Exanples of the coupling agent may include 15 -silane
coupling agent, such as [err]-(2-am noethyl)- am nopropyltrinethoxysilane,
[err]-(2-aninoethyl)- arheoplagyidi heyéoxyayl prefefably- bayei doxypropyl -
tri met hoxysilane, vinyl triacetoxysilane and vinyl trinmethoxysilane. 20
Exanpl es of thehpckmess afiy0inctude way bparbieukartsl dorhdP PMed. oxi de),
ni grosi ne, triphenyl methanes, im dazole netal oxides, netal gxides and

chr oni um conpolifidthefetastig| 1ayeti hagepi thirhnessogf below 0.5rgm,

i nstance, the coating |layer nmay be forned in the_foll ow ng nman )
it becgmesydiffi ult to form a sugf' i ngp pog Eon

icien

5 with the charge-receiving member in some cases.

If the elastic layer hés a thickness of above 30 mm,
an amount of permanent set (permanent strain) is
liable to become large, thus resulting in ununiform
tcharging. _

10 A method of forming the elastic layer may be
molding whgreinla mold is filled with elastic material
to form a molded product or extrusion wherein an
elastic material is extruded from an extruder to form
an extruded product.

15 ~ In the preéent invention, it is possible to

.form an intermediéte (or adhesion) layer  between the |
coating layer and the elaétic layer in order to
enhance adhesive properties and/or
eléctroconductivity.

20 ' The electroconductive support of the charging
member according to the present invention may be
formed by using a metallic material, such as iron,
copper, stainless steel, aluminum and nickel. The
surface of the metallic material may be subjected to

25 plating, as desired, in order to prevent rust and mar
at the metallic material surfaée. ‘In this instance,

however, such a plating-trgated metallic material is



To a liquid polyneric substance (e.g., -14- dispersion or solution of
acrylic polyner-nodified urethane resin), the el ectroconductive filler is
added together with the crosslinking agent, - thickener coupling agent and/or
pi gnent, as desired, thus 5 preparing a coating |liquid. The coating
liquid is applied onto the surface of the-yg-astic |layer by, e.g., dipping,
spray coating or transfer coating and air-dried, followed by pre-drying at
30 - 90 [err]C and heating at about 90 - 140 [err]C to forma coating |ayer
10 on the elastic layer. In the present invention, the coating | ayer may
pref erabl y havaeguigleghda alion ielieatnsicondugitdvijty atx ifsrsyrfageecm nore
preferably 1x10[err] - 1x1O0[err] ohmcm If the volune resistivity is bel ow
1x10[ err] ohmcm 15 diThecharging membar #ax ke damed rigedile ng
(photosensitive) nmenmber is |liable tqQ occur under a-hkgg-hynidity

envi ronnent al & i%n. 9-9-vh& ¥8 OFsiasBlAde, oxddbotew o] err]
ohmcm i mage H%if&%ﬂ'éﬂgf%ing properties, the charging member may

5 preferably be formed in a roller shape.

Figure 1 is a schematic sectional view of a
charging roller as a preferred embodiment of the
charging member of the present invention.

Referring to Figure 1, a charging roller 1

10 includes an electroconductive support 2, an elastic
layer 3, an intermediate (adhesive) layer 4, and a
coating iayer 5 disposed in this order.

In the present invention, the
electrophotographic photosensitive mé;bé: as the

15 charge-receiving member, exposure means, developing
means, cleaning means and.transfer means are not
restricted particularly.

Figure 3 is a schematic sectional view of an
emﬁodiment of an electrophotographic apparatus

20 including a process cartridge using the charging
member aqéording to the presenf invention.

Referring to Figure 3, a photosensitive drum
(i.e., electrophotographic photosensitive member) 10
is rotated about an axis 11 at a préscribed peripheral

25 speed in the direction of the arrow shown inside of
the photosensitive Member 10. The surface of the

photosensitive member 10 is uniformly charged by means



to oceur under a lowhumdity environnental condition. 20 The
coating |layer may preferably have a thickness of 10 - 1000 [err]m
particularly 30 - 300 pm |If the coating |layer has a thickness of bel ow 10
pm dielectric breakdown of the charge-receiving nenber is liable to occur.
If the coating |ayer has a thickness 25 _ofg.above 1000 pm a resultant
charging menber fails to sufficiently charge the charge-receiving nenber in
some cases. -15- The coating |layer may be a surface |ayer or may be
covered with another coating layer. Such another coating |ayer may be
prepared in thefahargionng aenben HS- smnordiong itnethe qeatesant ayer by 5
using the materials as nentioned above. Another coating |ayer may further
contain a fill dnwentjoniivpde einerrotated knihave Dergsesibgdsuch a
filler may include the above-described el ectroconductive filler, silica,
netal oxi des (@apitimMe QyMAegdtivehPjientigl he/The photosensitive

member 10 is exposed to light-image 12 (an exposure

5 light beem) as by laser beam-scanning exposure by
using.an imagewise exposure means (not shown), whereby
an electrostatic latent image corresponding to an
expOSure image is successively formed on the surface
of the photosensitive member 10. The thus formed'

10 electrostatic 1etent image is developed by a
developing means 13 to form a toner image on the
photosensitive membet surface. The toner image is
successively tfansfer:ed to a transfer-receiving
material 15 which is supplied from a paper-supply part

.15 (not shown) to a position between the photosensitive

| member 10 and a transfer means 14 in synchronism with
the rotating speed of the photosensitive member 10, by
means of the transfef means 14,

| The transfer-receiving material 15 with the

20 toner image thereon is separated from the
photosensitive member surface to be conveyed to an
image-fixing device 16, followed by image fixing to be
printed out as elcopy out of the image forming

.apparatus. Residual toner particles on the surface of

25 the photosensitive member 10 after the transfet ere

removed by means of a cleaning means 17 to provide a

cleaned'surface, and residual charge on the surface of



The el-astic layer of the charging menber according to the present invention
may preferably have a hardness (ASKER-C hardness) of 20 - 60 degrees,
particularly 30 - 45 degrees. Below 20 degrees, it 15 becomes inpossible to
forma uniformlayer. Above 60 degrees, a sufficient nip portion between

t he chargi ng menber and the charge-recei vi2@-nenber is not readily forned.
The ASKER-C hardness is determ ned based on 20 val ues neasured by using a
spring-type hardness neter ("ASKER-C Mdel ", nfd. by Kobunshi Keiki K K.).

A test sanple for neasurenent n%%1be repared b cutting the elastic |ayer
so as to have ath®jRRetegepsiti @@mﬁanbooh% Fag@g BY @oPEesheets of the

elastic layer. 25 The thuyus epared.ies anple is subjected to_neasurenent
of " ASKER C har EReSREe LTaBE PG SRALESHFAME.E nEecP2hRRBFeaBRRREA i on of
et s 200, nge A PbIelE! PCpRLTALE LALTE. HaDEaly o o5t ¢
where a contact charging means is used as the charging
5 member 13, the pre-exposure step may bé omitted.

In the present invention, a plurality of the
above-mentioned structural elemehts inclusive of the
photosensitive member 10, the charging member 13, the
developing means 13 and the cleaning means 17 can be

10 integrally supported and assembled into a single unit
as a process cartridge 19 which is detachably
mountable'to a main body of the electrophotographic
apparatus, such as a copying machine or a laser beam
printer, by using a guide means such as a rail 20 of

15 the apparatus body.

For example, at least one of the:developing
means 13 and cleaning means 17 méy be integrally
assembled together with the photosensitive member 10
aﬂd the charging member 3 of the in#ention inﬁo a

20 process cartridge 19.

In case where the electrophotographic
apparatus is used as a copying machine or printer,
image exposure 12 may be effected by using reflection
light or transmitted light from an original or by

25 reading data on the original, converting the data into
a signal and then effecting a laser beam scanning, a

drive of LED array or a drive of a liguid crystal



may i nclude synthetic rubber, such as EPDM NBR, butyl rubber, acrylic
rubber, urethane rubber, 5 pol ybutadi ene, butadi ene-styrene rubber,
but adi ene- acrylonitrile rubber, polychl oroprene, polyisoprene,

chl orosul fonat ed pol yet hyl ene, polyi sobutyl ene, isobutyl ene-isoprene
rubber, fluorine-containing rubber, and stdli-cone rubber; and natural
rubbers. 10 The elastic material may be solid or in the formof a
foam In the present invention, a foaned elastic material may preferably be
used because the foanmed elastic material is readily controlled to have an
appropri ate el &wt§esy arpay in a°°°quP9ﬁu¥ﬁﬁ $iER* i on, the elastic

| ayer may contain the ahove- one electroconduct' i11ler. to be used
in the coating Iayer tﬁ% Jnh %ﬁﬁﬂﬁuﬁqvﬁQF%W%GY*%%JWﬁuct|V|ty

to the elastic | aye el asti.c | (R, eferably have a
resi stance (eI é‘lﬂér/ pree%li%’tca‘-’}?tl& do%sflﬂﬂ(g th @%‘f err?p% ¥im particularly
1x10[err] - ¥§%ﬁ§% hm [ f the resistance is bel ow 1x10[err] ohm
dielectric brea the charge-receiving nenber is 25 liable to occur.

If the re3|§taqﬁﬁgﬁﬁ&£ggs 1x10[ err]  ohm

A charging roller (charging member) 1 as
shoﬁn in Figure 1 was prepared in the following
manner.
| A 6 mm dia.-core metal 2 of stainless steel

10 (as electrpconductive support) in a length of 251 mm
~was covered with an urethane foam (average cell
. diameter = 100 - 150 pm) prepared by extrusion
containing electroconductive acetylene black.
Thereafter, the surface of the urethane foam was
15 polished or abroaded to form a 13 mm dia.-cylindrical
roller having a 3.5 mm-thick elastic 1a§er 3. The
elastic layer 3 showed an ASKER-C hardness of 36
degrees and a resistance of 2x10s bhm.

2 wt. parts qf aminopropyltrimethoxysilane

20 and 8 wt. parts of polyacrylate were dissolved in a
mixturg solvent (acetone-isopropyl alcohol) to prepare
a solution. The solution was applied onto the elastic
layer 3 by dipping'and dried under heating at 100 Oc
to form an adhesive (intermediate) layer 4.

25 Then, 29 wt. parts of an electroconductive
tin oxide doped with antimony slurrf (solid content =

51 %) and 10 wt. parts of 2 wt. $-Y-(2-aminoethyl)-



it becones difficult to sufficiently charge the charge-receiving nenber in
sone cases. -17- The elastic |layer may preferably have a thickness of
0.5 - 30 mm particularly 1 - 15 mm |If the elastic |ayer has a thickness
of below 0.5 nm it becones difficult to forma sufficient nip portion 5
with the charge-receiving member in sone-@@ses. |If the elastic |layer has a
t hi ckness of above 30 mm an anount of permanent set (permanent strain) is
i able to becone | arge, thus resulting in ununiforn1charging 10

A nmet hod of forn1n the l.a din anmoldis
filled with el 30ip Pﬁ&?@ gﬁﬁdP@%%%83ﬁ§lg ﬁﬁﬂéﬁu%wsé;éhﬁERCWImherein
an elastlc nat?hlal xtru%gﬂ fr an extruder tq1forn1an extruded

product. 1 efeiny efhg F%E? ohfghtﬁ&*nqﬁ 3?%x%§ﬁ?ﬂ%§to form an
hier medi at e (85189088 lelrdY & sBEYURA" 11" 8°0R. Yhrtl Yr A the elastic

| ayer in order
~acrylic polymer-modified urethane resin aqueous

5 emulsion (solid content = 40 %). To the dispersion, 2
wt. parts of a 12 wt. $-ammonium polymethacrylate
aqueous solution (as thickener) was added, thus
preparing a coating dispersion (viscosity = 240 cp + 5

;Mﬁﬁ%% (at 23 °C)). The dispersion was applied onto the

10 adhesive layer by dipping and air-dried under an
environment of 23 °C and 50 $RH, followed by predrying
at 50 °C. Thereafter, the coating dispefsion was
applied onto the resultant surface again, air-dried,
predried, and further dried for 45 minutes at 120 °C

15 to form a 120'pm-thiqk coating layer 5.

The coating layer shoﬁed a tensile modulus of

4200 kfg/cm? and a volume resistivity of 8x10% ohm.cm.
In this instance, the tepsile modulus was measured by
using an apparatus ("Tensilon RTM-250%", mfd. by

20 Orientec Corp.) and a test piece in a sheet form
(width = 5.0 mm, thickness = 0.5 mm (accurately
measured) under conditions including a pulling speed
'of'S mm/min., a temperature of 23 °C, and a relative
humidity of 50 %.

25 Thé thus prepared charging roller was
incorporatéd iﬁ a laser beam printer ("Laser Jet-1V,

mfd. by Hewlett-Packard Co.) and subjected to 8000



enhance adhesive properties and/or el ectroconductivity. 20 The
el ectroconductive support of the charging nenber according to the present
i nvention may be forned by using a netallic material, such as iron, copper,
stainl ess steel, alum num and nickel. The surface of the netallic materi al
may be subjected to 25 plating, as desired23in order to prevent rust and
mar at the netallic material surface. In this instance, however, such a
plating-treated netallic material is -18- required to show :

el ectroconductivity at its surface. The charging nenber may be forned in
t he shape of, esheets ofl imager farbatden - (duvrabildtyutiesd)machergi ng
properties, the charging nenber may 5 preferably be formed in a roller
shape. Figure 1leftastandimgi £oxedPi bpursyi 80 bpuaschadg2®§ hoursr as a

preferred enbodi nent _of the charging menber of the present invention.
Referring to Fi gBFanding thmed; ngepBerEively, under normal

temperature-normal humidity (23 °C, 60 3%RH)

5 environmentél condition while retéining a preésing
(abutting) state against_a photosensitive member under
application of two loads each of 500 g (total 1 kg)
for providing a nip width of about 2 mm on both |
lateral ends of the core metal.

10 | A formed image and evaluation‘method thereof
were as follows.

Image: 2 dot-width lines extending in
longitudinal direction at a.space of 3 dots were
formed. o

15 Evaluation: Image defects resuiting from
charge irregularity were observed by eyes with
respect to resultant images at an initial stage and at
after the durability test each after a lapse of a
pfescfibed standing time (Image evéluation 1) and

20 .image defects resulting from abrésion or wear of the
photosensitive membef were observed by eyes with
respect to resultant images after the durability test
after a lapse of a standing time of 10 hoﬁrs (Image
evaluation 2).

25 Evaluation results are shown in Table 3
appearing hereinafter according to thé fbllowing

evaluation standards.



10 includes an el ectroconductive support 2, an elastic layer 3, an

i nternedi ate (adhesive) layer 4, and a coating layer 5 disposed in this
order. In the present invention, the el ectrophotographi c photosensitive
menber as the 15 charge-receiving nenber, exposure neans, devel opi ng neans,
cl eani ng neans and transfer neans are not-agestricted particularly. Figure 3
Is a schematic sectional view of an enbodi nent of an el ectrophot ographic
apparatus 20 including a process cartridge using the chargi ng nenber
according to the present invention. Referring to Figure 3, a photosensitive
drum (i.e., electr@shot ¥grzpexcephentsensiti ve nenber) 10 is rotated about
.an axis 11 at a prescribed peripheral 25 speed in the direction of the
arrow shown insi de®éf tEEcpRdenseidbuti (Practically. aticephatilede of the

phot osensitive pnenber (10 is uniformy charged by neans = -19- of a
char gi ng menbeBlight.iprgengetecticwpresekserved).

X3 Imagé defects were observed.
5 xx: Noticeable image defects were obéerved.
Examples 2 - 4 |

Charging rollers were prepared and evaluated
in the same manner as in Example 1 except that the
coating layer was changed to those shown in Table 1

10 below and that the preparation conditions for the
coating 1ayér were changed as follows. |
(Example 3)
- A 3 wt. %-vinyl triacetoxysilane aqueous
solution was used instead of the aminosilane aqueous
15 solution used in Example 1. |
(Example 4)

The electroconductive tin oxide doped with
antimony was changed to an electrbconductive titanium
oxide'and the addition amount (10 wt. parts) of the

20 aminosilane aqueous solution used inIExample 1 was

changed to 15'wt. parts.

25



I nvention while-being rotated to have a prescribed positive or
The phot osensitive nenber

potenti al .

negat

ive

10 i s exposed to light-inmage 12 (an

exposure 5 |ight bean) as by |aser beam scanning exposure by using an

| magewi se exposure nmeans (not shown),

whereby an el ectrostatic |atent

I mage

corresponding to an exposure image i s suced8sively formed on the surface of

t he phot osensitive nenber

The tone
15 wht

r im

?

ghles

10. The thus forned 10 electrostatic | atent
i s devel oped by a devel oping nmeans 13 to forma toner
phot osensi ti ve nenber surface.
to a transfer-receiving material

i mage on the
e is successively transferred
supplied froma paper-supply

i mage

part 15 (not shown) to a position between the photosensitive nenber 10 and
a transfer neans—t4=th Dyrlbhl oft—S1TV 70— Spced the
phot osensitive nﬁgbe ans of fthe Lf gsfeng§§Q% RS ck-
transfer-recei i ﬁ a£ with the §ﬁu1 gn r Lypge gher skS
separated fromit hotosenS|t|ve Menbek g2 YERASE t Qo gﬁgveye a9 an
i mage- fi xi ng dEV|ce 16, followed by ingege fixing to be printpd out as a
copy out ofsthg Tmade Tormng apparatus. Restdual toner partjcles on|the
surface of 2 | Polyester 2200 1x109 100
urethane
3 | Styrene-acrylate | 22300 1x108 150
copolymer
4 | Acrylic polymer- 8100 8x108 100
modified urethane
resin
10
The results are shown in Table 3.
Examples 5 - 7 and Comparative Example 1
Charging rollers were prepared and evaluated
15 in the same manﬁer as in Example 1 except that
respective coating layers having physical properties
shown in Table 2 below were prepared by adding an
appropriate amount of melamine (as crosslinking agent)
and that the preparation conditions for the coating
20 layer were changed as follows.
(Example 5)
The electroconductive tin oxide doped with
antimony was changed to ketjen black.
(Example 7)
25 The aminosilane aqueous solution was changed

to a 2 wt. %-fF(Z—aminbethyl)aminopropyltrimethoxy¥

silane aqueous solution.



25 the photosensitive nenber 10 after the transfer are renoved by neans of
a' cleaning neans 17 to provide a cleaned surface, and residual charge on

t he surface of -20- the photosensitive nenber 10 is erased by a pre-
exposure light 18 emtted froma pre- exposure nmeans (not shown) to prepare
for the next cycle. In case where a contac2bcharging means is used as the
charging 5 nenber 13, the pre-exposure step may be omtted. In the present
invention, a plurality of the above-nentioned structural elenents inclusive
of the photosensrtrve menber 10, the charg ng nmenber 13, the devel oping
means 13 and the cl eaning nmeans 17 can Takle integrally supported and
assenbled into a single unrt as a process cartridge 19 which is detachably

nmount abl e to a pretrn—body—of—t+e Clcutlupﬂﬁluylapﬂru appa atts—sueh—{as a
rart 20 or 15 Bkt e%%,pf b5 L LBy, PriEEpRegy©r) o °
developlng
s | 5 8500 ~ 8x108 100
6 18400 1x10° 150
7 27900 | 1x10° 200
Comp.
Ex. 1 32000 3x10° 250
10

The results are shown in Table 3.
Example 8
A charging roller was prepared and evaluated
in the same manner as in Example 1 except that the
15 addition amount of the ammonium polymethacrylate
aqueous solution was changed so as to provide a
coating dispersion for the coating layer with a
viscosity of 670 cp + 5 %.
. The resultant coating layer had a thickness
20 of 150 pm and showed a tensile modulus of 18500
kgf/cm? and a volume res1st1v1ty of 2x10° ohm.cm.
The results are shown in Table 3.
Comparative Example 2
A charging roller was prepared and evaluated
25 in the same manner as in Example 1 except that the
addition amount of the ammonium polymethacrylate

aqueous solution was changed so as to provide a



means-13 and cl eaning neans 17-may be integrally assenbl ed together with

t he photosensitive nmenber 10 and the chargi ng menber 3 of the invention
into a 20 process cartridge 19. In case where the el ectrophotographic
apparatus is used as a copyi ng nmachi ne or_g inter, image exposure 12 nmay be
effected by using reflection light or tranSmtted light froman original or
by 25 reading data on the original, converting the data into a signal and
‘then effecting a | aser beam scanning, a drive of LED array or a drive of a

Lauid crystal coatfdy GiMBLPSiGA Mdr Pn@CCOALRAGCIULLE Lienskonal.

Her ei nbel ow, the pr I'nvention w e nore Specifically described with
reference to BExgigpt&sity SKao®becg A sharging roller (charging nmenber) 1 as

shown in Figure 1 was prepared in the follow ng manner.
The resultant coating layer had a thickness
of 280 pym and showed a tensile modulus of 37000
5 kgf/cm? and a volume resistivity of 6x10° ohm.cm.
The results are shown in Table 3.
Example 9
A charging roller was prepared and evaluated
"9““3'*in the same manner as in Example 1 except that the
10 electroconducti?e tin oxide doped with anfimony was
changed to a prescribed amount of electroconductive
carbon so as to provide the resultant coating iayer
with a tensile modulus of 6800 kgf/cmz. |
The resultant coating layer had a thickness
15 of 90 pm and showed a volume resistivity of 5x10°
ohm.cﬁ.
The results are shown in Table 3.
Comgarafive Examples 3 and 4
Charging rollers were prepared and evaluated
20 in the same'manner as in Example 1 except that the
aminosilane aqueous solution was not used and that the.
electroconductive tin oxide doped with antimony was
changed to a prescribed émount (e.g., 15 wt. parts in
.Comp.-Ex. 3) of electroconductive carbon so as to
25 provide the resultant coating laygr with tensile
moduli of 800 kgf/cm® (Comp. Ex. 3) and 1900 kgf/cm?

(Comp. Ex. 4), respectively.



A 6 mnmdia.-core netal 2 of stainless steel 10 (as el ectroconductive
support) in a length of 251 mm was covered with an urethane foam (average
cell dianeter = 100 - 150 pn) prepared by extrusion containing

el ectroconducti ve acetyl ene bl ack. Thereafter, the surface of the urethane
f oam was - 15 pol i shed or abroaded to form-28+3 nm di a.-cylindrical roller
having a 3.5 mmthick elastic |ayer 3. The elastic |ayer 3 showed an
ASKER- C hardness of 36 degrees and a resistance of 2x10[err] ohm 2 wt.
parts of am nopropyltrinmethoxysilane 20 and 8 wt. parts of polyacryl ate
were dissolved in a m x{fihee resuldant soatdng ilegsiro\HomR ¢ )fldﬁﬁiepare

a solution. Th | uti lied onto_th | asti.c_ | 3 by di ppi
and dri ed unded ROAEKAGSE ofod H0eHm Aih SRR JSHOUIS & ST HREFYALY at c)

| ayer 4. 25 glhen, 29 w. rts of .an el ectroco lye tin oxide
doped with ant PioRF19 Ly AR €Ty 280, eerﬁesglg:fn’% cé’natﬁ%@]#g%%rts of 2 wt.
@6[err]'(2'a”‘T9%$EX'bk. 4) $3d a thickness of 180 upm and showed a

5 volume resistivity of 2x107 ohm.cm.

The results are shown in Table 3.

Example 10 and Comparative Example 5

Charging rollers were prepared and evaluated
in the same manner as in Example 1 and Comparative

10 Example 3, respectively, except that respective
elastic layers were prepared in the following maﬁner.

A 3.5 mm-thick foamed elastic layer was
prepared by causing a silicone rubber containing
electroconductive'ketjen black aﬁd égodicarbonamide

15 (as foaming agent) dispersed therein to foam in a 13
mm-dia.'cylindrical mold. |

The thus prepared foamed elastic layer showed
an ASKER-C hardness of 42 degrees and a resistance of
1x106 ohm.

20 The respective coating layers showed tensile
moduli of 4150 kgf/cm? (Example 10) and 810 kgf/cm’
(Comparative Example 5). | _ |

The results are shown in the following Table
3.

25



am napr opy! met hyl di met hoxysi | ane aqueous sol ution (hereinafter referred to
as "am nosil ane aqueous solution") were dispersed in 58 w. parts of an
acrylic polyner-nodified urethane resin aqueous 5 enulsion (solid content
=40 %9. To the dispersion, 2 w. parts of a 12 wt. % amoni um

pol ynmet hacryl at e aqueous sol ution (as thi-@gener) was added, thus preparing
a coating dispersion (viscosity =240 cp 5 % (at 23 [err] Q). The

di spersion was applied onto the 10 adhesive |ayer by dipping and air-dried
. under an environnent of 23 [err]C and 50 %RH, followed by predrying at 50

[err] C. Ther epfter—theTcoatrnyg—drsperstromrwas—appHed—omto—tie-nesul t ant
surface again{ afNr-dried@, predried, and further dried for 45 mnytes at 120
[err]C 15 to forma.120|pmthick coating |ayer 5. The coating |ayer showed
a tensile nodpl ust of 4200 kfg/cnferr] and a volune resistivity off 8x10[err]
ohmcm In th{s fknstance, the tensile nodul us wa neasuked bﬁ usijng an .
apparatus ("Tergd on RTI+ Bo'o, of @ ByR@ & iQ@nbec Cor s d % |test piece
in a sheet fof 3% dth + 5.0 nmm thickness = 0.5 nn1(accurate|y measur ed)
under conditi pmsa ncl udijn g a pulling speed of 5 nmimn., a tenperlature of
23 [err]C ang a relati
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hum dity of 50 % 25 The thus prepared charging roller was

| hcorporated in a | aser beamprinter ("Laser Jet-1V, nfd. by

Hew ett - Packard Co.) and subjected to 8000 -23- sheets of inmge
formation (durability test) after left standing for 10 hours, 50 hours and
250 hours (standing tinme), respectively, +3@er normal tenperature-nornal
hum dity (23 [err]C 60 %) 5 environnental condition while retaining a
pressing (abutting) state against a photosen5|t|ve menber under application
of two | oads each of 500 g (total 1 kg) for providing a nip width of about
2 mmon both |ateral end@so#PE4E?QEw%F¢Rn%#e algove results AtR®r med i mage

and eval uati on t hod t her eof mf s fol | mage: m&dth i nes
extending i n | GRATIARS CRReE o TSRS b WISRARS B (opatihg el f¥Phed. 15
Evalqatlon: 'r“HE%{EéeCtéénS1 étio {r(”nn the range of above 2000

kgf/cm to at most 30000 kgf/cm according to the

5 present invention did not cause charge irregularity or
ununiform charge and abrasion of a photosensitive
member even after left standing for a long period of
time, thus providing high quality images free from -
image defects (e.g., fogs). Particularly, the

10 charéing member including a coating layer using an
acrylic polymer-modified urethane resin showed a
remarkable abrasion-preventing effect to provide high
gquality images after the durability test similar to
those at the initial stage.

15 - On the other hand, the charging members
including a coating layer showing a tensile modulus of
at most 2000 kfg/cm2 caused deformation of a nip
portion by being left standing in a pressing
(ébutting) state with the photosensitive member, thus

20 resulting in charge irregularify cprrespdnding to the
deformation of the nip portion. 1In this case,
however, no image defects resuiting from abrasion of
the photosensitive member were observed.

The charging members including a coating

25 layer showing a tensile modulus of above 30000 kgf/cm’

caused a crack in the coating layer at the nip portion

or in the vicinity thereof, thus resulting in inferxor.



charge irregularity were observed by eyes with respect to resultant inages
at an initial stage and at after the durability test each after a | apse of
a prescribed standing tine (I mage evaluation 1) and 20 i nage defects
resulting from abrasion or wear of the photosensitive nmenber were observed
by eyes with respect to resultant images afier the durability test after a
| apse of a standing tine of 10 hours (I nmage eval uation 2). 25

‘Eval uation results are shown in Table 3 appearing hereinafter according to.

the foll owi ng eval uati on standards. -24- Jerr]: Very excellent. o:
Excel | ent (but imagesiweithypoerecimageequalitgnt | Sugk dbargingweodlers
observed). x: | rage defects were observed. 5 xX: Noti ceabl e i nage

def ects were obdE$Qec@aussdnpl ehapge keakagei Pacnonenen duectar epared and

eval uat ed
accelerated abrasion of the photosensitive member

resulting from an expanded crack in the coating layer

5 during the durability test.

10

15

20

25



In the sane manner as in'EXaane 1 except that the cbating 1 ayer. was
changed to those shown in Table 1 10 below and that the preparation

condi tions fo*wTﬁE_EﬁérTﬁg“rayer—mere changed as follows. (Exanple 3) A 3

wt. % vinyl tr ﬂuﬂu eous sol ution was used |nstead of the
am nosi |l ane aq (mmnlilmm mF used i n -BZanpl e 1Thi eplli

el ectroconducti Ve fi ntox¥de doped w th antinony was

el ectroconductive titanium oxide and the addition a arts) of

the 20 am nosil ane aqueous sol ution used in Exanpl e 1 was c anged to

wt. parts. 25 WHAT>HS CIAIMED g§: Polynerlc Tensile Re5|st|-
Thi ck- No. substance nmodul u 1¥ ness ggf/cn{err] )
(ohm cm ([erﬂlﬁ' A charg1ng member wh1c is dispos in

contact with a charge—receiving member and is supplied
with a voltage to charge said charge-receiving member,
5 comprising: | o
an electrbconductive support, an eiasfic
layer disposed on said electroconductive support, and
a coating layer disposed on said elastic layer,
said coating layer having a terisile modulus

10 of above 2000 kgf/cm? to at most 30000 kgf/cm2.

2. A member according to Claim 1, wherein said
coating layer comprises a polymeric substance and an

electroconductive filler.

15
3. A member accdrding to Claim 2, wherein said
polymeric substance comprises an acrylic polymer-
modified urethane resin.
20 4. A member according to Claim 1 or 2, wherein
said elastic layer has a hardness of 20 - 60 degrees.
5. A member according to Claim 4, wherein said
elastic layer has é hardness of 30 - 45 degrees.

25
6. A member according to Claim 1 or 2,'wherein

said elastic layer comprises a foamed material.



5 2 . Polyester 2200 1x10[ err] 100 urethane 3

Styrene-acryl ate 22300 1x10[ err] 150 copotyrer—4___Acrylic
pol yrer - 8100 — —8xioferr} 100 nodi fi edpyr gt hane resin The

results are s [ i anples 5 - 7 and Co THR e 1
Charging roll zm“‘qum#ﬂlﬁ and evaluaB8d 15 in r-as in
Exanpl e 1 except that respecCtsl ve coating | ayers hav roperties
shown in Table 2 bel ow were prepared by addi ng an appropriate anount of
mel am ne (as crosslinking agent) and that the preparation conditions for
the coating 20 |3yer Aemembaxngegozdingl towSlaimdnpire 25) wherein

el ectroconductive tin oxide doped with antinony was changed to ketjen

bl ack. (Exanpl8a¥§ gharge-receivingemgmPRys CrAREigfFeSBs sol uti on was

changed 10 2 244 . 1o LELH 5t 3o RTL"BEb Db ATL 090 Bl T 0%

5 8. A process cartridge, comprising:
an electrophotographic photosensitive
member, a charging member disposed in cohtact with
said photosensitive member and supplied with a voltage
-to charge said photosensitive member, and at least one
10 means_of developing means and cleaning means, |
said chargihg member comprising an
electroconductive support, an elastic layer disposed
on said electroconductive support, and a coating layer
disposed on said elastic layer, T
15 ] said coating layer having a tensile modulus
of above 2000 kgf/cmz to at most 30000tkgf/cm?, and
said photosensitive member, said charging
member, and said at least one means of developing
meéns and cleaning means being integrally supported to
20 form a cartridge which is detachably mountable to an

_ electrophotographic apparatus main body.
9. A cartridge according to Claim 8, wherein said
coating layer comprises a polymeric substance and an

25 electroconductive filler.

10. A cartridge according to Claim 9, wherein said



si |l ane aqueous solution.- ° -26- Table 2 Ex. No. Tensil e nodul us

Resistivity ._;Ithkxmxg;—ngil4n¢Perr]) (ohmcm ([err]m 5

5 Has Been Re laceju8400
baorerrt IR 27900&4g[erﬁﬁmm i -

results are shown in Table 3. Exanple 8 A charging roller mas pr epared and
eval uated in the sane manner as in Exanple 1 except that the 15 addition
anmount of the anmmoni um pol ynet hacryl at e aqueous sol uti on was changed so as
to provi de a meEtYmerit ssubstance gomprisesitamgpadaykicvwohymeri-scosity of

670 cp 5 % The resultant coating |layer had a thickness
modified urethane resin.

l11. A cartridge according to Claim 8 or 9, wherein

5 said elastic layer has a hardness of 20 - 60 degrees.

12. A cartridge according to Claim 11, wherein said

elastic layer has a hardness of 30 - 45 degrees.

10 13. A cartridge according to Claim 8 or 9, wherein

said elastic layer comprises a foamed material.

14. An electrophotographic apparatus, comprising:
an electrophotographic photosensitive
15 member, a gharging member disposed in contact with
said photosensitive'member and supplied with a voltage
to charge said photosensitive member, exposure means,
developing means and transfer means,
| .said charging member comprising an
20 electroconductiée support, an elastic layer disposed.
on said electrbconductive support, and a cbating layer
disposed on said elastic layer, and
_said coating layer having a tensile modulus
of above 2000 kgf/cm? to at most 30000 kgf/cm2. |
25 |
15. An apparatus according to Claim 14, wherein

said coating layer comprises a polymeric substance and



20 of 150 [err]mand showed a tensile nodul us of 18500 kgf/cnferr] and a
vol unme resistivity of 2x10[err] ohmcm The results are shown in Table 3.
Conparative Exanple 2 A'charging roller was prepared and evaluated 25 in

t he same mannﬁulm except that the addition anount of the
anmoni um pol y Hl]llmg[,ﬂciﬂul;us sol uti ei354as changed so as to provide a
-27- coating dispérsiton® of the coating layer with a viscosity of 920 cp 5
% The resultant coating |ayer had a thickness of 280 pm and showed a
tensil e nodulus of 37000 5 Kkgf/cnferr] and a volume resistivity of

6x10[ err] ohm sm elhetrocontiuckivesfdddern Table 3. Exanple 9 A charging
roll er was prepared and evaluated in the sanme manner as in Exanple 1 except

that the 10 el ectroconductive tin oxide doped with antinmony was changed to

a prescribed anount of el ectroconductive
, . An apparatus according to Claim 15, wherein

said polymeric substance comprises an acrylic polymer-

5 modified urethane resin.

17. An apparatus according to Claim 14 or 15,
wherein said elastic layer has a hardness of 20 - 60
dedrees.
10
18. An apparatus according to Claim 17, wherein

said elastic layer has a hardness of 30 - 45 degrees.

19. An apparatus according to Claim 14 or 15,
15 wherein said elastic layer comprises a foamed

material.

[
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carbom so as to provide the resul t ant coating layer with a tensile nodul us
of 6800 kgf/cnferr]. The resultant coating |ayer had a thickness 15 of 90
[err]mand showed a volune resistivity of 5x10[err] ohmcm The results are
shown in Table 3. Conparative Exanples 3 and 4 Charging rollers were
prepared and evaluated 20 in the sanme nanmgg-as in Exanple 1 except that
t he am nosi | ane aqueous sol uti on was not used-and that the
el ectroconductive tin oxide doped with antinony was changed to a prescribed
anmount (e.g., 15 wt. parts in Conp. Ex. 3) of electroconductive carbon so
as to 25 provi UREyer with tensile noduli of 800
kgf /cnferr] (Conp. Ex. 3) and 1900 kgf/cnferr] %Cbnp. Ex. 4), respectively.
-28- The resul tant coatifgchaygingcpapberyfox) chgggangnhpckrhaggest 180 pm
and showed a volune, resistivity of 6x10[err hm c and the_ resultant
coating | ayer receiv%ng mémbex, sucﬁ aL an]efeg%rgbhotographic
photosensitive member, by disposing the charging
5 member in contact with the charge-teceiving member and
applying a voltage to the charging member is
constituted by disposing an electroconductive support,
an elastic laye:, and a coating layer having a tensile
modulus of above 2000 kgf/cm2 to at most 30000 kgf/cm2
10 in this order. The coating layer may preferably |
contain an acrylic polymer-modified urethane resin.
The charging member is effective in providing the
chargerreceiving member with a nip portion showing a
uniform electric resistance distribution for a long

15 period to provide excellent images.
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(Conp. Ex. 4) had a thickness of 180 pm and showed a 5 volune resistivity
of 2x10[err] ohmcm The results are shown in:Table 3. Exanple 10 and
Conparative Exanple 5 Charging rollers were prepared and evaluated in the
same manner as in Exanple 1 and Conparative 10 Exanple 3, respectively,
except that respective elastic |layers were prepared in the foll ow ng
manner. A 3.5 mmthick foanmed elastic | ayer was prepared by causing a
silicone rubber containing electroconductive ketjen black and

azodi carbonam de 15 (as foam ng agent) dispersed therein to foamin a 13
mmdia. cylindrical nold. The thus prepared foaned el astic | ayer showed an
ASKER- C hardness of 42 degrees and a resistance of 1x10[err] ohm 20

The respective coating |ayers showed tensile noduli of 4150 kgf/cnierr]
(Exanpl e 10) and 810 kgf/cnferr] (Cdnparative Exanple 5). The results are
shown in the follow ng. Table 3. 25

5

4
2 3
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-29- Jerr] -30- As apparent fromthe above results, the charging nenber
(rollers) including a coating |layer showing a tensile nmodulus in the range
of above 2000 kgf/cnR2 to at nmost 30000 kgf/cnierr] according to the 5
present invention did not cause charge irregularity or ununiform charge and
abrasi on of a photosensitive nenber even after left standing for a |ong
period of time, thus providing high quality inmages free fromimge defects
(e.g., fogs). Particularly, the 10 charging nmenber including a coating

| ayer using an acrylic polyner-nodified urethane resin showed a remarkabl e
abrasi on-preventing effect to provide highuality ippges after the
durability test simlar to those at the i iallstad’. 15 On the
ot her hand, the chargi ng nenbers

20

27
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including a coating |layer showing a tensile nodul us of at most 2000 kfg/cng
caused deformation of a nip portion By being left standing in a pressing

(aputting) state with the photosensitive nenber,

thus-20 resulting in

charge irregularity corresponding to the defornation of the nip portion. In

this case, however,

phqtpsensitive_nenb Qﬁaﬁgve ,I:e Ot
coating 25 layer sh S c ;
caused a crack in the coatin T '

t hereof, thus ggs¥Rht@dorNThE! BikeLOSURESL-

no i mge defects resulstd ng fromabrasion of the

p1be ’ l.udi ng a
gt err|

F or in the vicinity

| mages with poor imge quality.

Such charglngTWﬂTiﬁ?F?ﬂ?ﬁTTEEEEH_5_Eﬁ5Fge | eakage phenonenon due to
accel erated abrasi on of at BRaphohgs aemblerv €ofe hrgitgulal ioh@ dgesm an
expanded crack in the coating layer 5 during the durability test. 10 15
receiving member, such as an electrophotographic

10

15

20

25

 Figure 1_

photosensitive member, by disposing

the charging

member in contact with the charge-receiving member and '

applying a voltage to the charging member is’

constituted by disposing an electroconductive support,

an elastic layer, and a coating layer having a tensile

modulus of above 2000 kgf/cm? to at most 30000 kgf/cm?

in this Order._ The coating layer may preferably

contain an acrylic polymer—modified urethane resin.

The charging member is effective in providing the

charge~receiving member with a nip portion showing a -

uniform electric resistance distribution for a long

period to provide excellent images.
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20 25 WHAT IS CLAIMED I S: 1. A charging roller which is disposed in
contact”with a charge-receiving menber and is supplied with a voltage to
charge said charge-receiving nmenber, 5 conprising: an el ectroconductive
support, an elastic |ayer disposed on saiqd el ectroconductive support, and a
coating | ayer disposed on said elastic |layer, said coating |ayer being a
surface layer and having a tensile nodulus of above 2000 kgf/cnierr] to at
nost 30000 kgf/cnferr]. 2. A roller according to Claim1l, wherein said
coating |l ayer conprises a polyneric substance and an el ectroconductive
filler. 15 3. Aroller according to Claim2, wherein said polyneric

subst ance conprises an acrylic polyner- nodified urethane resin. 20 -4,
A roller according to daim1l or 2, wherein

FIG |
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said elastic | ayer has a hardness of 20 - 60 degrees. 5. Aroller
accofding to Caim4, wherein said elastic | ayer has a hardness of 30 - 45
degrees. 25 6. A roller according to Caim1l or 2, wherein said elastic

| ayer conprises a foanmed material . 7. A roller according to daim1l or
2, wherein said charge-receiving nmenber conprises an el ectrophotographic
phot osensitive nenber. 5 8. A process cartridge, conprising: an

el ectr ophot ogr aphi ¢ phot osensitive nmenber, a charging roller disposed in
contact with said photosensitive nenber and supplied with a voltage to
charge said photosensitive nenber, and at [gast,one [® neans of devel oping
nmeans and cl eani ng neans, said charging [ &

el ectroconductive support, an elastic |ayer
el ectroconductive support, and a coating
| ayer, said coating |ayer being a surf

20
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nﬁdul us of above 2000 kgf/cn2 to at nost 3000C kgfg[npm@EMEN’IaggEg@Sd SG
otosensitive nmenber, said charging roller, ‘gngh pai@i-aby + 84

devel opi ng Hceans—and_c,l_eam_ng_ nmeans being i nteggﬁbﬁaymgs PPOLLE

~ cartridge. whi habl . mount abl e to an {elepLLAR
mai n body. 9. Ej’lm% cordi ng to d air g }’i}i{c. % %j( ':
| ayer corrprl bstance and_gp_2 ei’e f oc oRRTCE

10. A cartridge according to Claim9, whereln said Ep%ﬁ/merlc li? nce
conprises an acrylic polymer- nodified urethane JAER ©@F RECHPTAL:. d‘é;
according to Claim8 or 9, wherein 5 said elastic |ayer has a hardness of
20 - 60 degreesWHAD. 1@ ChAfMEDge&Saccording to Caim1ll, wherein said

el astic | ayer has -a hardness of 30 - 45 degrees. 10 13. A cartridge
according to Caim8-or B, chhegéng £a]kerel awhichl dgedisposedsdn a foamed

material. 14. An el ectrophotographi c apparatus, conprising:
contact with a charge—rece:.v:.ng member and is supplied

with a voltage to charge said charge-receiving member,
5 comprising:
an electroconductive support, an elastic
J.;yer disposed on said electroconductive support, and

a coating layer disposed on said elastic laver,

said coating laver being a surface layer and having a
tensile modulus of above 2000 kgf/cm® to at most 30000 kgf/cm*.

2. A roller according to Claim 1, wherein said
coating layer comprises a polymeric substance and an

' electroconductive filler.

15
3. A roller according to Claim 2, wherein said
polymeric substance comprises an acrylic polymer-
modified urethane resin.
20 4. A roller according to Claim 1 or 2, wherein
said elastic layer has a hardness of 20 - 60 degrees.
5. A roller according to Claim 4, wherein said.
elastic layer has a hardness of 30 - 45 degrees.
25 ' | |

6. A roller according to Claim 1 or 2, wherein

said elastic layer comprises a foamed material.



an e]ectrophotographic phot osensi tive 15 nenber, a charging_xnller

dfsposed In contact wth said photosensitive nenber and supp IHEP Fﬁ? SHEET
voltage to cha*ﬁE‘Earﬂ““ﬁUrUsensrflve nmenber, exposure neans "ﬂ

nmeans and 't ransf arging roIIer conpri sing anf 2P
el ectroconducti \Jmmmmnm mlﬂmgst icl ayer di sposed on said 29 JU_L 1999
el ectroconducti ve sppbrt*® and =a coating |-83&f di sposed on daild_el astic

| ayer, and said coating |layer being a surface | ayer and havijng a tensiTe
modul us of above 2000 kgf/cnierr] to at nost 30000 kgf{cn{e 2510 AN _
apparatus according Jo Caim14, wherein said coating |ayer conprises a
pol yneric substance‘%nd —gbgra@QﬁQﬁﬁ%QﬂxﬁﬂhE&?V% }iPFef: herepp

appar at us accor t I wherein said neric_substance conprises
an acrylic pol y(r#aa{r]lqa rraooef% et flemhsy © Rp{Es Cad

electrophotographic photosensitive member.

5 8. A process cartridge, comprising:
an electrophotographic photosensitive
meﬁber, a charging roller disposed in contact with
said photosensitive member and supplied with a voltage
to charge said photosensitive member, and at least one
10 means of developing mé;ns and cleaning means,

said charging roller comprising an

electroconductive support, an elastic layer disposed
on said electroconductive support, and a coating layer

disposed on said elastic layer,

said coating layer being a surface layer and havingﬁa tengile
modulus

of above 2000 kgf/cm to at most 30000 kgf/cm ., and

said photosensitive member, said charging
roller, and said at least one means of developing
means and cleanihg means being integrally supported to
20 form a cartridge which is detachably mountable to an

electrophotographic apparatus main body.

9. A cartridge according to Claim 8, wherein ;aid
coating layer comprises a polymeric substance and an

- 25 electroconductive filler.

10. A cartridge according to Claim 9, wherein said




17..An apparatus according to Caim 14.or 15, wherein said el

17, wherein s

ste—tayerf
has a hardness of 20 - 60 degrees. 10 18. An apparatus accord): 'ﬂACﬂﬁ&MhﬁﬁiET
i i a hardness of 30 - 45 degrfep. 19. AW~

-34-

| appar at us ‘accor g i of 15, 15 wherein said el asti gy JuL 1999
st 1T T
’ * C L M R )

polymeric substance comprises an acrylic polymer-

modified urethane resin.

11. A cartridge according to Claim 8 or 9, wherein

5 said elastic layer has a hardness of 20 - 60 degrees.

12. A cartridge according to Claim 11, wherein said

elastic layer has a hardness of 30 - 45 degrees.

10 13. A cartridge according to Claim 8 or 9,'wherein

said elastic layer comprises a foamed material.

14. An electrophotographic apparatus, comprising:
| an electrophotographic phbtosensitive
15 member, a charging EQLEE disposed in éontact with
said photosensitive member and supplied with a voltage
-to charge said photosensitive member, exposure means,
developing means and transfer means,
| said charging roller comprising an
20 electroconductive support, an elastic layer disposed
on said electroconductive support, and a coating layer

disposed on said elastic layer, and

salid coating layer being a surface layer and having a éensile

modulus _
of above 2000 kgf/cm? to at most 30000 kgf/cm2.

25
15. An apparatus according to Claim 14, wherein

said coating layer comprises a polymeric substance and
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an electroconductive filler.

16. .An apparatus according to Claim 1S5, wherein
said polymeric substance comprises an acrylic polymer-

modified urethane resin.

17. An apparatus according to Claim 14 or 15,
wherein said elastic layer has a hardness of 20 - 60

degrees.

18. An apparatus acceording to Claim 17, wherein

said elastic layer has a hardness of 30 - 45 degrees.

19. An apparatus according to Claim 14 or 15,

" wherein said elastic layer comprises a foamed

material.



