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F1- CHARG NG:MEMBER AND | MAGE FORM NG APPARATUS USI NG THE SAME FI ELD OF THE
| NVENTI ON AND ,RELATED: ART 5 The present invention relates to a
char gi ng henber for cﬁarglng a charge-receiving nenber (a me ;t_&ge
charged) in contact with or in proximty to the charge-receivi Vﬁ? er

and apparatus, particularlyimage form ng apparatus, using the char gi ng
menber. In an image form ng apparatus |niluding an el ect rophot ographi c
appar atus (such as -a copyi ng nachi ne or | aser beam printer) and an

el ectrostatic recordi ng apparatus, a corona discharger has widely 15 been
used heretofore, as neans for charging the surface of an inmage-carrying
member as a_chargerypgeqivg MhERROSKD ARhUR PORRIREORBERRRIS C MEMDEr, 8
dielectric material, etc. Suc corona disc arger IS an effective neans

for unifornmy charglng t he surfacgsaﬂg thasghgrge recei ving nenber, such
as an inmage- -

. FIELD OF THE INVENTION AND RELATED ART
5 | The present invention relates to a charging
member for charging a charge—receiving_mgmber (a
member to be chérged) in contact with'or in proximity
to the charge-receiving member, and apparatus,
particularly image forming apparatus, using the
10 charging member. |
In an image.forming apparatus including an
electrophotographic apparatus (such as a copying
machine or a laser beam printer) and an electrostatic
recording apparatus, a corona discharger has widely
15 been used heretofore, as means for charging the
surfacé of an image-carrying member as a charge-
receiving member inciuding a photosensitive member, a
dielectfic material, etg. Such a corona discharger is
an effective means for uniformly charging the surface
20 0of a charge-receiving member, such as an image-
carrying member to a desired potential level.

" However, the coroné charger requires a high-
voltage power supply and utilizes corona discharge,
thus being accompanied with a problem such as

25 occurrence of ozone.
. In contrast to such a corona discharger, a

contact or proximity charging device as mentioned



-

carrying member to a desired potential |evel. However, the corona charger
requires a high- voltage power supply and utilizes corona discharge,

bei ng acconpanied with a problem such as 25 occurrence of ozone. In
contrast to such a corona discharger,
devi ce as nenti oned

a contact or proximty charging
-2- ‘above is advantageous because it allows a | ower

t hus

applied voltage provided by a power supghx, and generates | ess ozone. Such

a contact or proximty charging nenber 5“may be formed by coating an

‘el ectroconductive support with a resistance |ayer, or at |least two |ayers
I ncl udi ng an upper resistance |ayer having an appropriate surface

resistivity a%ﬂo%e'Qﬁe%dbﬁﬁkﬁbéBGQ baratsBayitng128waPRr PBwkat e el asticity
for providing a
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applied voltage provided by a power supply, and
generates less ozone.

Such a contact or proximity charging member
ﬁay be formed by coating an electroconduétive_support
with a resistancé layer, or at least two layers
including an upper resistance layer having an
approériate surface resistivity and a lower resistance
layer having_aﬁ appropriate elasticity for providing a
proper nip width with the charge-receiving surface so
as to effect uniform charging of the chargé—receiving
member, such as a photosensitive member, and

prevention of charge leakage due to damages, such as

pinholes and scars on the surface of the charge-

receiving member.

In the case of a multi-layei sfructure
including at least two resistance layers, the lower
layer may combriSe a resistance layer formed by
dispersing carbon black, metal powder.or anothe;
electroconductive powder of metal oxide, etc., in an
elastic or elastomeric material, examples 6f which may
inclﬁde: synthetic rubbers, sﬂch as ethylene—proleene
rubber (EPDM), styrene-butadiene rubber (SBR),
chloroprene rubber (CR), nitrile-butadiene rubber
(NBR), epichlorohyd;in rubbe; and silicone rubber}
natural ruﬁber (NR)? and thermoplastic elastomers,

such as styrene-butadiene-styrene (SBS), polyolefins,
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10 proper nip width with the charge-receiving surface so as to effect

uni form chargi ng of the charge-receiving nenber, such as a photosensitive
menber, and prevention of charge | eakage due to damages, such as pinholes
and scars on the surface of the charge- 15 receiving menber. In the case
of a nulti-layer structure including at |east two resistance |ayers, t he

| ower | ayer nay conprise a resistance Igggr formed by dispersing carbon

bl ack, netal powder or another 20 el ectroconductive powder of netal oxide,
etc., in an elastic or elastomeric material, exanples of which may include:
synt hetic rubbers, such as ethyl ene-propyl ene rubber (EPDV,

st yr ene- but adhgge pbyRaeEthSRBY. c@heregfaegelayebeﬁ‘a{,%mpmgél5e but adi ene

rubber 25 (NBR), epichlorohydrin rub and silicone rubber; natural
rubber (NR); zegikitaneeplagkirC fekrMeHoOByr 8ispeeBing :

styrene-but adi ene-styrene (SBS), polyol efins,
electroconductive particles of carbon black or metal
oxide in polymers, such as polyamide and urethane
5 resin.

However, in thé case of-incorporating; e.g.,
electroconducfive cafbon black in the upper resistance
layer (surface layer) in order to control the |
electroconductivity, the resistance film layer is

10 caused to have a substantially increased hardness
because the carbon black shows a large reinforcing
effect to the matrix polymer. Further,-in the case of
using a carbon black or metal oxide showing a smaller
reinforcing effect, the electrocqnductivitf—imparting

15 effect due to dispersion thereof is weak,.so that a
larger quantity thereof has to be dispersed, thereby
also providing a film and therefoie a charging member
having an increased hardness.

In case whére such a charging member is used

20 in an electrophotographic apparatus, the
photosensitive member is liable to be severely damaged
to cause scars and wearing, thereby shortening the
life of the photosénsitive member and other
difficulties such és filming of the toner on the

25 photosensitive member.

Particularly, in case where a spongy layer is

disposed as a lower layer, the surface layér_is liable



-'3- and pol yuret hanes. The upper |ayer may conprise a resistance |ayer
formed by dispersing el ectroconductive particles of carbon black or
oxi de in polynmers, such as polyam de and urethane 5 resin. However,

i ncorporating, e.g., electroconductive carbon black i.n the
resi stance | ayer (surface layer) in order to control the

el ectroconductivity, the resistance fllnhLayer Is 10 caused to hav
substantially increased hardness because the carbon black shows a | arge
reinforcing effect to the matrix polymer. Further, in the case of using a
carbon bl ack or netal oxide showing a smaller reinforcing effect, t
el ectroconductovbey ciraghelli 8gdée acbreskudee baddthpensisa guer eof
so that a larger quantity thereof has to be dispersed, thereby al so
provi ding a fwhbmamdohhdneﬁngethechhaggmggnmsbéiah35|ng ba enhaneedd

case of

har dness.
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in case where an AC power supply is used.

The above difficulties may be alleviated by
adding a plasticizér, 0oil, surfactant, non-crystalline
low-molecular weight oligomer, etc. to lower the
hardness. 1In this case, however, such a low-molecular
weight substance can migrate to the surface of the
charging member to soil the photosensitive member or
cause the toner sticking.

' The use of an ionically electroconductive
polymer may also be cdnsidered, but the use thereof is
accompanied with difficulties, such as a large
temperature-dependence of electrical resistivity,
resistance change under voltage application and
deterioration with time, so that the use of such an

ionically conductive polymer is difficult at present.

SUMMARY OF THE INVENTION

An object of the presentlinvention is to
provide a charging member having a surface layer rich
in deformation-followability. |

Another object of the present invention is to

provide a charging member not liable to soil a

photosensitive member.

A further object of the present invention is

to provide an image forming apparatus incliluding such a

met al
in the

upper

e a

he
i s weak,



I'n case where such a charging nenber is used 20 in an el ectrophot ographic
appar atus, the photosensitive nenber is |iable to be severely danaged to
cause scars and wearing, thereby shortening the |ife of the photosensitive
menber and other difficulties such as filmng of the toner on the 25

phot osensitive nmenber. Particularly, in case where a spongy layer is

di sposed as a lower |ayer, the surface-l gyer is liable  -4- to be cracked
under a pressure, and the noise due to vibration during the charging is
liable to be enhanced in case where an AC power supply is -used. The above.
difficulties may be alleviated by 5 adding a plasticizer, oil, surfactant,
non-crystal | i Rthd s lnReibed. Wei ght ol igonmer, etc. to |ower the hardness.

In this case, however, such a | ow nol ecul ar _

According to the present invention, there is
provided a charging member having a surface layer
comprising a resin comprising a rigid polymer, and a

5 plasticizing polymer for plasticizing the rigid-
polymer bonded to the rigid polymer.

In the present invention, the rigid polymer
forming the surface layer of the charging member is
softened by bonding a plasticizing polymer thereto

10 owing to intra—mblecular plasticizing effect of the
.plasticizing polymer of suppressing the cohesion and
crystallization of the rigid polymer. Accordingly,
the rigid polymer can be softened without adding a
softener, such as a low-molecular weight plastiéizer
15 or oil.

The.plasticizing.polymer is bonded to the
rigid polymer, so that it is possible to prevent the
migration of the plasticizing polymer resulting in
problems, such as soiling of the photosensitive member

20 or toner sticking. Further, as the rigidity of the
surface layer is lowered, it is'possible to provide a
resistance layef excellent in defbrmation-

. followability.

These and other objects, features and

25 advantages of the present invention will become more
apparent upon a consideration of the following

description of the preferred embodiments of the



wei ght substance can migrate to the surface of the charging nenber to soi
t he photosensitive nenber or 10 cause the toner sticking. The use of an
ionically el ectroconductive .polyner may al so be consi dered, but the use
thereof is acconpanied with difficulties, such as a | arge

t enper at ur e- dependence of electrical resistivity, 15 resistance change
under voltage application and deterioration with tinme, so that the use of
such an ionically conductive polymer is difficult at present. SUMVARY OF
THE 1 NVENTI ON 20 : An object of the present invention is to
provi de a chargi ng nenber having a surface layer rich in

def ormat i on- fBEEQ&ﬁQ'kh%&ntfﬂﬁtHﬁﬁeﬁbiﬁC&oﬁ?uﬁ3€1Bﬁe§§@ﬁ tRyention is to
provide ‘a charging menber not liable to soil a 25 photosensitive nenber.

further objechcgambaﬁypﬁgsg@hwhﬁggnt|on is to provide an imge form ng
appar at us |nclud|ng such a
BRIEF DESCRIPTION OF THE DRAWINGS
5 Figure 1 is a schematic.illustration of a
- transfer-type electrophotographic apparatus inclﬁding
a charging member according to the invention.
Figure 2 is a block diagram of a facsimile
appafatus including as a printer an
10 electrophotogréphic apparatus includihg a charging
member according to the invention.
Figure 3 is a.cross—sectional illustration of .
a charging roller according to the invention.
‘Figure 4 is an illustration of a manner of

15 measuring the resistance of a charging roller.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The plasticizing polymer may be'chemically
bonded to the rigid polymer in various manners, e.g..,
20 as a branch to the rigid polymer chain with a terminal
end or a portion of the plasticizing polymer chain; at
plural points of the plasticizing polymer chain to the
rigid polymer chain so as to form a network or ladder;
to a terminal end of the rigid poiymer chéin; and so
25 as to form a block copolymer of the plasticizing
polymer segmént(s) and the rigid polymer segment(s).

Examples of'the rigid polymer may include:



-5- charging nmenber. According to the present invention, there is provided
a chargi ng nenber having a surface |ayer conprising a resin conprising a
rigid polyner, and a 5 plasticizing.polyner for plasticizing the rigid

pol ynmer bonded to the rigid polymer. In the present invention, the rigid
pol ymer formng the surface |ayer of the charging nenber is softened by
bondi ng a plasticizing polyner thereto 10 owing to intra-nolecul ar

pl asticizing effect of the plastlcizing‘ﬂblyner of suppressing the cohesion
and crystallization of the rigid polynmer. Accordingly, the rigid polyner
can be softened w thout adding a softener, such as a | ow nol ecul ar wei ght

pl asti ci zer 15v Qs q{sl .re'léq%solﬁ%%t ieﬁiazsit%%e[}(%l,y rh)esstl%%r]ded to the rigid
polymer, so that i1 |1 s possible to prevent ‘the
polyurethane, silicone resin, polyolefins, and
styrene-based resins. |
Such a rigid'polymer may be typically

5 characterized by.a high tensile strength of larger
than 200 kg.f/cmz, particularly larger than 250
kg.f/cmz, which per se may be desirable but is liable
to lead to undesirable properties, such as excessive
hardness and brittleness. If such a high tensile

10 strength is obtained, the rigid polymer may also
include polyamide and acrylic polymers.

The plasticizing polymer may be bonded to the
rigid polymer to provide a surface layer resin, e.g.,
in the following manner,

15 (1) A functional group, such as -COOH, -SO,H or
-NH-, is introduced into a rigid polymer by reacting a
modifier compound, such as dimethylolpropionic acid,
1,Z-dimethylolethyléulfonic acid or diethylolamine
with a monomer or prepolymer providing the rigid

20 ~polymer when the rigid polymer is synthesized. Then,
a plasticizing polymer is caused to react with the
functional group of the rigid polymer.

(2) A functional group, such as ~COOH, -SO,H or
~-NH-, is intfoduced into a prépolymer of a rigid

25 poiymer by reaction with a modifier compound such as
dimethylolpropionic acid, 1,2-dimethylolethylsulfonic

acid or diethylolamine. . Then, a plasticizing polymer



migration of the plasticizing polymer resulting in problenms, such as

soi ling of the photosensitive menber 20 or toner sticking. Further, as the
rigidity of the surface |layer is lowered, it is possible to provide a
resistance layer excellent in deformation- followability. These and ot her
objects, features and 25 advantages of the present invention will becone
nore apparent upon a consideration of'tbg_follomﬁng description of the

preferred enbodi ments of the  -6- presént invention taken in conjunction
wi th the accompanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 5
Figure 1 is a schematic illustration of a transfer-type el ectrophotographic

apparat us i nchgdirBacte@N@i ¢hndnaeeifEL 26881 dgREupOot Nehe N L8H6 LPmer
followed by reaction of.a crosslinkiﬁg agent or a
polyfunctional polymer to form a rigid polymer.
Particularly, in thé case where the rigid polymer is
5 polyurethane, a plasticizing polymer may be reacted
with a terminal-NCO group of a polyurethane |
prepolymer, followed by reaction with a crosslinking
agent or a polyfunctional polymer. Altérnatively, a
polyurethane prepolymer may be reacted with a chain—
10 elongating agent of an amine, such as tetramethyl-
ethylene diamine, tetramethyl-1, 3-butanediamine,
pentamethyldiethylenetetramine, or tetraméthyl—l,B—
diamino-1,2-propanol, to introduce a -NH, group at a
terminal of the prepolymef, followed by reaction of a
15 plasticizing polymer with the —NHé group and reaction
with a crosslinking agent or a polyfunctional polymer
to complete the rigid polymer unit.
In order fo provide the plasticizing polymer
with'a reactivity with the rigid polymer or prepolymer
20 thereof, a functional Qroup may be introduced into the
plasticizing polymer. This may be performed in the
step of synthesizing the plastiéizing polymer by
reacting é monomer or prepolymer providing the
" plasticizing polymer, e.g., (1) with glycidyl
25 methacrylate to introduce an epoxy group, (2) with
polyethylene glycol, 2-hydroxyethyl methacrylate, N-

methylolacrylamide, etc., to ihtroduce an OH group, or



Figure 2 is a block diagramof a facsinile apparatus including as a printer
an 10 el ectrophotographi c apparatus including a charging nenber according
to the invention. Figure 3 is a cross-sectional illustration of a charging
roller according to the invention. Figure 4 is an illustration of a manner
of 15 measuring the resistance of a charging roller. DESCRI PTION OF THE
PREFERRED EMBCDI MENTS The pl astici zing pgl yner nmay be chenically bonded to
the rigid polymer in various manners, e.d., 20 as a branch to the rigid
polymer chain with a termnal end or a portion of the plasticizing polyner
chain; at plural points of the plasticizing polyner chain to the rigid

polyner chain & tk9’§Q§§%§§QQ a Wk Qoy @qg E (QBB h¥bnal end of the

rigid polymer chaln 0 formoa broc yner of the

pl asticizi ng RAlGIBY g&Qﬂiﬁen%&h Aedyimidedi pol9amiae sagkeak(s). Exanples
of the rigid polynmer may include:

nylon, or tetramethylethylenediamine, to 1ntroduce a

-NH, group.

5 More specifically, the reaction between the
rigid polymer and the plasticizing polymer may be
performed for example in the following manner.

(i) A prepolymer (of a rigid polymer) having
~-COOH group, e.g., through reaction between

10 dihephylolpropionic acid and polyol is reacted with an
acrylic resin_(plasticizing polfmer) having a terminal
epoxy group.. |

(ii) A prepolymer (of a rigid polymer) having
-COOH group is reacted with methylmethbxylated

15 polyamide (plasticizing polymer).

(iii) A prépolymer (of a rigid polymer) having a
terminal -NCO group with an acrylic resin
(plasticizing polymer) having a terminal acrylamide.

The rigid polymer may suitably be plasticized
20 with the plasticizing polymer to provide a surface
layer resin having a tensile strength of at most 250
kg.f/cmz, preferably at most 200 kg.f/cmz. For this
purpose, the plasticizing polymer may preferably have
a function of providing, when bonded to the rigid
25 polymer, a tensiie strength which is lower by at léast
50 kg.f/cmz, particularly at leést 100 kg.f/cmz, than

the rigid polymer alone.



-7- various resins and el astomers, polyester, polyurethane, silicone resin,
pol yol ef i ns,

and styrene-based resins. Such a rigid polyner may be

typically 5 characterized by a high tensile strength of larger 2 than 200

kg.f/cm, particularly |arger than 250 kg.f/cnferr], which per se nmay be
desirabl e but
excessi ve hardness and brittleness. If sugch a hight
obtained, the rigid polynmer may al so inéﬂgde pol yam de nnd nrrv e

nsi ength is

is liable to | ead to undesirable propegt-"rm§ S‘.E&Amp@BEEN

pol ymers. The plasticizing polynmer may be bonded to the rigid polyner to
provide a surface |ayer resin, e.g., in the follow ng manner. 15 (1)

A functi onal

O 0UP, _SUSea$ 150000014 BEE] nBy pbbiterhBiynbEoguced into a

“rigid polymer by reactlng

10

15
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25

polyurethane-based polymer (a polymer principally
comprising polyurethane) in view of flexibility, high-
filler containing_abiiity, mechanical st:ength, wear-
resistance, etc.

The polyurethane may be produéed by reactiqn
between a polyol and a polyisocyanate.

Examples of the polyol may include: polyestér
polfols, including those of polyadipate-based,

céprolactone—based, polycarbonate-based, acrylic

polyols, polybutadiene-based, modified products of

these and copolymer type; polyether polyols, such as
polytetramethylene glycol, polyethylene glycol,
polypropylene glycol, epoxy-modified products of
these, and copolymer-type; and polyester polyols
obtained by copolymerization of the above polyester
polyols and polyether polyols.

Examples of the polylsocyanate may include:
aromatic and aliphatic polyisocyanates, preferably
diisocyanates, such as toiylene-diisocyanate (TDI);
methylene diphenylene diisocyanate (MDI), 1,6-
hexamethylene, diisocyanate (HDI), 2,2,4 (or 2,4,4)-
trimethylhexamethylene diisocyanate (TMDI), p-
phenylene diisocyanate (PPDI), 4,4'-dicyclohexyl-
methane diisocyanate (HMDIS, dianisidine diisocyanate

(DADI), isophorone diisocyanate (IPDI) and trans-1,4-

cyclohexyl diisocyanate (CHDI).
' : . Sheet Has BeenReplaced .
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modi fi er conpound, such as di nethyl ol propionic acid,

1, 2-di net hyl ol et hyl sul fonic acid or diethylolamne with a nononer or
prepol yner providing the rigid 20 polynmer when the rigid polyner is
synt hesi zed. Then, a plasticizing polymer is caused to react with the
functional group of the rigid polymer. (2) A functional group, such as
-COCH, [err] or -NH, is introduced into prepolynmer of a rigid 25

pol ymer by reaction with a nodifier conﬁbgnd such as dlnethylolproplonlc
acid, 1,2-dinethylolethylsulfonic acid or diethylolamne. Then, a
plast|C|Z|ng pol ynmer -8- is reacted with the functional group of the

prepol yner foll owed byTﬁéafééQthacé 959?§Ihg§|9g fﬁgﬂédogyac@@{yﬁ%nct!ona
polymer to forma rigid polynmer. Particularly, 1n the case where the rigid
polymer is 5 RotMUaR! Bgli€oud Phaht] CeézyNY PP ¥8BAgMRArHEuseact ed
surfactants or by introduction of a hydrophilic group
to the polymer, e.g., by copolymerization with a
5 monomer having an anionic, cétionic or nonionic
hydrophilic grbup. In view of adverse effects arising
from additives, such as migration to the
photosensitive member, as descried above, however; the
introduction of a hydrophilic group to the surfadé
10 layer-forming resin may suitably be abplied. This is
effective not only fqr production of the surface
'layer—forming resin from the polyurethane-based rigid
polymer. Such a monomer having a hydrophilic group
 may be bonded to the rigid polymer, the plasticizing
15 polymer or both of these in an amount of, e.g., 2 - 10
wt. parts per-100 wt. parts of the resultant surface
layer-forming resin.
Examples of the monomer having a hydrophilic
group may include; anionic monomers inclusive of
20 carboxylic acids, such as dimethylolpropionic acid,
| lysing and B-(2-amincethyl )aminoethyl carboxylic acid,
and salts thereof; sulfonic acids, such as B-{2-
aminoethyl )aminoethylsulfonic acid and 1,2- dlmethylol-
ethylsulfonic acid, and salts thereof; and phosphorlc
25 acid and salts thereof; cétionic monomers, inclusive
of hydroxylamines, such as N-methyldimethylolamine;

glycols, such as triethylene glycol; and nonionic



with a termnal-NCO group of a pol yurethane prepolynmer, followed by
reaction with a crosslinking agent or a pol yfunctional polyner.

Al ternatively, a polyurethane prepolynmer may be reacted with a chain- 10
el ongati ng agent of an am ne, such as tetranethyl- ethylene di am ne,
tetramet hyl - 1, 3- but anedi am ne, pent anet hytdi et hyl enetetram ne, or
tetranet hyl -1, 3- di am no-1, 2- propanol , E?%introduce a -NH2 group at a

term nal of the prepolyner, followed by

action of a 15 plasticizing

polymer with the -NH2 group and reaction with a crosslinking agent or a
pol yfunctional polymer to conplete the rigird polymer unit. In order to

brovide the phasbigldl,Ndnlh! XBBb LR 3 cLAREDOYLijoY) bl Deofigi d_pol yrer

or prepol yner

ereo

nction group may“bé“i nt'roduced into the

pl asti ci zi ng p@héggLNcﬁhis may be perfornmed in the step of synthesizing the
I r

pl asti ci zi ng po
pl astici zi ng pol yner,

by reacting a nononer or prepolynmer providing the
€he. plasrivtikingl pelegmer2maynehibeabyirate to introduce

an epoxy group, (2) with _
comprise a linear polymer, examples of which may

5 include: polyamides; polyesters such as saturated

aliphatic acid esters, acrylic polymers, polyolefins

polysiloxanes, styrene-butadiene copolymer, and

‘styrene-

polymer

acrylonitrile copolymer. The plasticizing

can further include polyurethane if it

10 effectively lowers the tensile strength of the rigid

polymer when bonded to a rigid polymer.

.The plasticizing polymer may suitably have a

molecular weight (number-average) molecular weight

(Mn) (as measured by gel permeation chromatography

15 through

calibration with standard polystyrene samples)

in the range of 5,000 - 50,000.

The plasticizing polymer may preferably be

bdnded to the rigid polymer in a weight ratio of 1:2

to 10:1.

If the plasticizing polymer is below the

20 lower limit, the softening effect attained by the

plasticizing polymer may'be insufficient. On the

other hand, above the upper limit, the property of the

rigid polymer is reduced to result in a lower

mechanical strength.

25

The plasticizing polymer may particularly

preferably comprise an acrylic polymer in view of

latitude of molecular designing, and excellent water



5olyethylene gl ycol, 2-hydroxyethyl methacrylate, N nethylolacryl am de,
etc., to introduce an OH group, or -9- (3) after converting the -CH
group of (2) into an al koxy group, with acrylam de, polyam de such as

~nylon, or tetranethylethyl enediam ne, to introduce aTHMBHEFPHRAS BEEN
More specifically, the reaction between the rigid prlynerﬁgn ckpe
pl astici zi ng pol ynmer may be perforned fQ&3gxaane i ner.

(i) A prepolymer (of a rigid polynmer) having -COCH group, e.g., through
reacti on between 10 di net hyl ol propi onic acid and polyol is reacted with an
acrylic resin (plasticizing polyner) having a term nal epoxy group. (ii) A
prepol yner (ofredidt@inded @niThehthaH ResiS0akcaroup is reacted with

met hyl met hoxyl at ed

The combihatiqn of a polyﬁrethane—based rigid
polymer and an acrylic polymer-baéed plasticizing
polymer provides synergistically excellent results

5 inclusive of excellent high-filler cpntaining effect
‘and wear resistance attributable to the polyurethane,
and excellent weather resistance and moisture
résistance attributable to the acrylic polymer.

Examples of the acrylic polymer may include:

10 homopolymers or copolfmers qf acrylates, such as
methyl acrylate, ethyl acrylate, butyl methacrylate
and ethyl methacrylate; hydroxyalkyl acrylates, such
as hydroxyethyl methacrylate and hydroxypropyl
acrylate; acryl amides, sﬁch as hydroxyethyl

15 methacrylate and hydroxypropyl acrylate} acryl amides,
such as N-methylolaérylamides; other acrylic monomers,
such as acrylonitrile; acrylic acid, and glycidyl
methacrylafe; and_copolymers of these acrylic monomers
with other monomers inclusive of styrene and styiene

20 derivatives, such as vinyltoluene.

The acrylic polymer may be provided with an
increased hydrophobicity by various methods but
preferably be copolymerization with a monomer having a
hydrophilic group for a similar reason described ébove

25 wifh reference to the polyurethane.

In case where the surface layer-forming resin

is formed by reaction between an acrylic polyester

is Sheet Has Been- RTlaced
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15 pol yam de (plasticizing polymer). (iii) A prepolynmer (of arigid
polymer) having a termnal -NCO group with an acrylic resin (plasticizing
pol ynmer) having a term nal acrylam de. The rigid polyner may suitably be
pl asticized 20 with the plasticizing polynmer to provide a surface |ayer
resin having a tensile strength of at nost 250 kg.f/cn{err], preferably at
most 200 kg.f/cnferr]. For this purpose 4the pl asti ci zi ng polyner may
preferably have a function of providing, when bonded to the rigid 25
polynmer, a tensile strength which is |ower by .at |east 2

2 50 kg.f/cm, particularly at |least 100 kg.f/cm, than the rigid polyner

al one. - 10po1yi61 T §b£§é§&éqn§01§%a[gfgéggyﬂﬂhémhdaﬂgﬂgurethane based
pol ymer (a pol ymer pr|n0|pa
plast;c1z1ng polymer segment) and a polyisocyanate,
the surface layer-forming resin is provided with a
" 'block copolymer structure including an acrylic segment
5 (plasticizing polymer segment) and a urethahe segment
(rigid polymer segment), eausing a micro-phase
separafion effective for intra-molecular
plasticization. '
In case 6f using a polymer having a
10 hydrophilic group incorporated thereinto, if an
adverse effect thereof-such as a resistance change due
to moisture absorption'is questioned after the
formation of the resistance layer, it is possible to
use a crosslinking agent reactive withla hydrophilic
15 groué; such as a carboxylic group. The crosslinking
agent may be any of epoxy-type, amine-;ype, hetal
chelate-type, melamine-type, phenol-type, isocyanate-
type, aldehyde-~type, etc., but it is particularly
: suitable to use a melamine compound, such as methoxy-
20 methylated meiamine; which provides an excellent
withstand voltage characteristic and shows little
reactivity at room tempereture.
The lower resistance layer may be formed from
an elastic material, examples of which may include:
25 rubbers, such as EPDM (ethylene-propylene-diene
terpolymer), polybutadiene, natural rubber,

polyisoprene, SBR (styrenebutadiene rubber), CR



conprising pol yurethane) in view of flexibility, high- filler containing
ability, nmechanical strength, wear- 5 resistance, etc. The pol yurethane
may be produced by reaction between a polyol and a polyisocyanate.
of the polyol
pol yadi pat e- based, 10 caprol act one-based, pol ycarbonate-based, acrylic
s, pol ybut adi ene-based, nodified -products of these and copol yner
pol yet her polyols, such as polytéf}%ﬁethylene gl ycol, polyethyl ene

pol yol
type;

gl ycol,

may i nclude: polyester polyols, including those of

pol ypropyl ene glycol, epoxy-nodified products-of 15 these,

copol yner-type; and polyester pol yol s obtai ned by copol yneri zation
above pol yest

pol yi socyanat

preferably ZQSlfHééﬂ@yfﬁﬁﬁé§; StEthéve

CnfOt Bt and WLy ! e ALY Sy XA RS Indiifor)
tﬂkml,éfle &hd sEEYANS foryddin

Exanpl es

and
of the

met hyl ene .di phenylene dii socyanate (MDI), 1,6 hexanethylene, dllsocyanate
2,2,4 {£@hber $ YRermoplastic elastomers, such as RB

(HDI ),
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(butadiene resin), those of polystyrene type such as
SBS (styrene-butadiene-styrene elastomer), polyolefin
type, polyester type, poiyurethane type and PVD; and
other polymer materials, such as polyurethane,
polystyrene, PE (polyethylene), PP (polypropylene),

PVD (polyvinyl chloride), acrylic resin, styrene-vinyl

acetate copolymer, and butadiene-acrylonitrile

copolymer.

The lower resistance layer may preferably

~have a hardness (ASKER-C) of 10 - 50 degrees.

Among the above-mentioned elastic materials,
EPDM is particularly preferred because of relative
inexpensiveness and little soiling characteristic.

The elastic material may be solid or in the
form of a foém. However, a foam may be preferred in
order to provide a sufficient nip width with the
charge-receiving member so as to effect uniform

charging and exhibit a silencing effect against the

charging noise.

Examples of the electroconductive particles
incorporated in the upper and lower resistance layers,
as desired, may include: carbon black, metal powder
and powders of metal oxide, such as titanium oxide,

tin oxide and zinc oxide:; and particles of an



frinethylhexanethylene di i socyanate (TMDI), p- phenyl ene diisocyanate

(PPDI), 4,4

-di cycl ohexyl - 25 nethane diisocyanate (HVDI), diani'sidine

di i socyanate (DADI), isophorone diisocyanate (IPDI) and trans 1, 4-

cycl ohexyl diisocyanate (CHDI). The resistance |aypf y
[ | [ [ [ surf EﬂgRgg&%Ny

coating with
i ntroducti on

copol ynmeri zation with a 5 nononer haV|ng

an aqueous paint, e.g., by using various
of a hydrophilic group to thg pol yner, e
n ani oni c, catlonlc or nonionic

hydrophilic group. In view of adverse effects arising fromadditives, such

as mgration
I ntroduction
may suitably

to the photosensitive nenber, as descried above, however, the

RbpoB¥8ae8 hiakEr 909 Bobe @hﬁléﬂr%ﬂcé}éQFrbéaﬁé Epgpbng resin

IS TS e ive no uctlon of the

surface |ayer zGep¥i39, " §akA Bgoehhhsx@aayUas%baaﬁybaﬁféer'ﬂhéxum
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oxide, molybdenum oxide, zinc, aluminum, gold, silver,
copper, chromium, cobalt iron, lead, platinum or

rhodium by electrolytic or electroless plating, spray

coating or mixing roller vibration. The

electroconductive particles may preferably be_
contained in 5 - 100 wt. parts per 100 wt. parts of
the surface layer-forming resin. |

The upper resistance layer (éurface layer)
may preferably be set to have a resistivity of 104 -
1012 ohm.cm and a thickness'of 5 - 500 pm.

Figure 1 is a schematic cross-sectional view
of an embodiment of an electrophétdgraphic apparatus
including the'charging membef according to the present
.invention.

Referring to figure 1, a drum-type

electrophotographic photosensitive member 1 is used as

a charge-receiving member or charge-carrying member

and comprises an electroconductive support layer 1b
of, e.g.,'aiuminum, and a photoconductive layer 1la

formed on the support layer 1lb. The photosensitive

- member 1 is rotated about an axis 1d at a prescribed

perlpheral speed in the clockw1se d1rect10n. The
photosensitive member 1 is uniformly charged by means
of a charging member (i.e., charging roller in this

embodiment) 2 for performlng prlmary charging (by_‘_“*‘5~_““‘—~——
Th:s Sheet H.

i



pol ymer. Such a nmonomer having a hydrophilic group may be bonded to the
rigid polynmer, the plasticizing 15 polyner or both of these in an anount
of, e.g., 2 - 10 wt. parts per 100 wt. parts of the resultant surface

| ayer-form ng resin. Exanples of the nonomer having a hydrophilic group may
i ncl ude: ani oni c nmononers inclusive of 20°carboxylic acids, such as

di met hyl ol propi oni ¢ acid, lysine and [erglL-.(2-am noethyl)am noet hyl
carboxylic acid, and salts thereof; sulfdonic acids, such as [err]-(2-

am noet hyl ) am noet hyl sul fonic acid and 1, 2-di net hyl ol - et hyl sul foni c acid,
and salts thereof; and phosphoric 25 acid and salts thereof; cationic

nononers, i nC_bbait&@_tobthﬂmm&w Beargsugl) @6 Nawe! pregcrebayl ol am ne;
glycols, such as triethylene glycol; and nonionic -12- nononmers, such as
[err] polarity and potential at the surface thereof. The
charging roller 2 comprises a core metal (or a shaft)
2c as an electroconductive support, an elastic layer
5 2b and a surface layer 24 disposed in this order. The
core metal 2c ha§ both end sections at which the core
metal is rotatably supported by a bearing member (not
shown). The core mefal 2c is disposed parallel to the
axis 1d, and the charging roller 2 is caused to abut
10 upon the photosensitive member 1 under a prescribed
pressure exerted by a pressing member (not shown),
such as a spring, thﬁs rotatihg mating with'the
rotation of the photosensitive member 1.
The primary charging (by contact or proximity
15 charging) is performed by applying a DC bias voltage
or a superpositioh of a DC bias voltage and an AC bias
voltage to the core metal 2c¢ through a friction (or
rubbing) electrode 3a by means of a power supply 3,
thus providing the peripheral surfaée of the rotatihg
20 photosensitive member 1 with a presc:ibed polarity and
a prescribed potential.

The peripheral surfage of the photosensitive
member 1 uniformly charged by the charging member 2 as
described above is then subjected to imagewise

25 exposure (e.g., laser beam scanning exposure or slit
exposure of an original image) by image exposure means

10, wheréby an electrostatic latent image



(CH2) 6- NCO. The plasticizing pol yner may suitably conprise a |inear

pol ynmer, exanples of which may 5 include: polyam des, polyesters such .as
saturated aliphatic acid esters, acrylic polynmers, polyolefins '

pol ysi | oxanes, styrene-butadi ene copol yner, and styrene-acrylonitrile
copolynmer. The plasticizing polymer can further include polyurethane if it
10 effectively lowers the tensile stren?%h of the rigid polyner when
bonded to a rigid polyner. The plasticizfng pol ymer nmay suitably have a

mol ecul ar wei ght (nunber-average) nol ecul ar wei ght (M) (as neasured by gel
perneati on chromat ography 15 through calibration wth standard pol ystyrene

sanples) int 0, 0 tigi e MY
preferably beegg ed 8?§i?§e9€|%fhépo€€n%?g?é géﬁ%.% tfégﬁ?gq%¥n§ﬁ2 to 10: 1.

I'f the pl astIﬁéﬁaﬁeiaaiygﬁffaéebskOﬂhéhﬁhaeoséﬁwfﬂzém\émbéﬁel sof t eni ng
effect attained by the plasticizing polynmer may be insufficient. On the
The thus formed latent image is developed or

visunalized by developing means 11 with a toner to form

5 a toner image (or developed_image) in sequence.

The toner image is successively transferred
to.the front side of a transfer-receiving material 14
such as paper, being timely conveyed from a supply
part_(not shown) to a transfer position between the

10 photosensitive member 1 and transfer means 12 (i.e.,

- transfer roller in this embodiment) in synchronism
with the rotation of the photoSensitive member 1, by
the transfer means 12. The transfer means (roller) 12
is used for charging the back side of the transfer-

15 receiving material 14 so as to have a_polarity
opposite to that of the toner, whereby the.toner image
formed on the photosensitive member 1 is transferred
to the front side of the material 14.

Then, the transfer-receiving material 14
20 having thereon the toner image is detached from the
' surface of the photosensitive member 1 and is conveyed
to fixing means (not shown), thus being subjected to
image fixing to be'outputted as an image-formed
product. Alternatively, the transfer-receiving

25 material 14 is carried to reconveyihg means for .

conveying the_material 14 back to the transfer

position in the case of image formation also on the



ot her hand, above the upper limt, the property of the rigid polyner is
reduced to result in a | ower nechanical strength. 25 The

pl astici zing polynmer may particularly preferably conprise an acrylic
polymer in view of |atitude of nol ecul ar designing, and excellent water
-13- resistance and weat her resistance. The conbination of a

pol yur et hane-based rigid pol ymer and an_ﬂ§£ylic pol yner - based pl astici zi ng
pol ymer provides synergistically excelle results 5 inclusive of excellent
high-filler containing effect and wear resistance attributable to the

pol yur et hane, and.excell ent weather resistance and noi sture resistance

attributabl e $9ckhei @&’ ¥k EndOhyFEFiaEXPlpP! es of the acrylic polyner may
i nclude: 10 honopol ymers or copol yners of acrylates, such as
The surface of the photosensitive member 1
after the transfer operatlon is subjected to cleaning
" by cleaning means 13 for removing and recovering an
5 attached matter, such as a residual toner, from the
surface 6f the photosensitive member 1, thus obtaining
a cleéned surface to prepare for the next cycle.
The charging meﬁber 2 may also be in the form
\ of a blade, a block, a rod or a belt in addition to
10 the gbove—mentioned roller-type charging member as
shown in Figure 1. .In.the present invention, a
charging member in the-form of a roller or ; blade may
prefefably be used. |
In the case of the charging member 2 of the
15 roliér-fype, the charging member 2 may be rotated
mating with movement of a charge-receiving member in
the form of, e.g., a.sheet or may be one being not
rotatable. The charging member 2 may also be rotated
for itself at a prescribed peripheral speed in the
20 direction identical to or opposite to the moving
direction of the charge-receiving member (e.g., sheet-
type) or the rotating direction of the above-mentioned
drum-type photosensitive member.
In the present invention, a plﬁrality of
25 elements or éomponents of an electrophotographic
apparatus such as the above-mentioned photosensitive

member, charging member, developing means and cleaning



ﬁethyl acrylate, ethyl acrylate, butyl nethacrylate and ethyl nethacryl ate;

hydr oxyal kyl

acryl ate;

acryl ates, such as hydroxyethyl nethacrylate and hydroxypropyl

acryl am des, such as hydroxyethyl 15 nethacrylate and
hydr oxypr opyl

acrylate; acryl amides, such as. N-meth t her
acrylic nononers, such as acrylonitrile, acrylic acildTHi&rz T
and copol yners of these a i c nmonone S wi Bk nongmer s

i nclusive of styrene and styrene 20 der#%atlves suctr—as V|nyItquene The
acrylic polyner nay be provided with an |ncreased hydr ophobi city by varlous
met hods but preferably be copol ynerization with a nDnoner havi ng a

hydr-ophi lic f | §E§§ th reference
to the pol yu?de% ﬂé}rﬁb%a&{%ﬁfﬁ?he sur aceleL ayer - form nggg resinis
fornmed by rea&éf@&@géweea BHaECENe | CaPOr YEGE Ahay b dbE&indBEy Been

nmet hacryl at e;

Repl aced
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mountable to the apparatus main body. For example, at
least_one component selected from a charging member, a
charging member, developing means and cleaning means
may be inteérally assembled'together with a |
photosensitive member into a procesé cartridge, and
such a cartridge may be aftached to or detached from
the apparatus body by the medium of - a guiding means
such as rail of the apparatus body. In a preferred
embodiment, a charging member and/or developing means
may be used together with a photosensitive member to
constitute a process cartridge.

In case where the electrophotographic
apparatus is used as a copying machine or printer,
image exposure may be effected by using reflection
light or transmitted light from an original or by
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 liquid crystal
shutter arrey in accordance with the signal.

In case where the electrophotographic
apparatus including the charging member accofding to
the present invenfion is used as a prihter for
facsimiie, the above~mentioned image exposure means

corresponds to that for printing received data.

Figure 2 shows such an embodiment by using a block

This Sheet Has Been Repl
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-14- polyol (polyester polyol already including a plasticizing polyner
segnent) and a pol yi socyanate, the surface layer-formng resin is provided
with a bl ock copolymer structure including an acrylic segnment 5
(plasticizing pol yner ségnent) and a urethane segnent (rigid polyner
segnent), causing a mcro-phase separation effective for intra-nolecul ar
plasticization. In case of using a polyngg_having a 10 hydrophilic group
i ncorporated thereinto, if an adverse effect thereof such as a resistance
change due to noisture absorption is questioned after the formation of the
resi stance layer, it is possible to use a crosslinking agent reactive with
a hydrophil'i caiaggamup, such as a carboxylic group. The crosslinking agent
may be any of epoxy-type, am ne-type, netal chelate-type, nelam ne-type,
phenol -type, isocyanat RefeypéngaktdeRydarbype, actontrbllert 2ls particularly
controls an image reader (or image reading unit) 20
and a printer 29. The entirety of the controller 21
5 is regulated by a CPU (central processing unit) 27.
Read data from the image reader 20 is transmitted
through a transmitter circuit 23 to another terminal
such as facsimile. On the other hand, data received
from another terminal such as facsimile is transmitted
10 through a receiver circuit 22 to the printer 22. An
image memory 26 stores prescribed image data. A -
printer controller 28 controls the printer 29. 1In
Figure 2, reference numeral 24 denotes a telephone
set.
15 | More specifically, an image ieceived.from a
line (or circuit) 25 (i.e., image information received
from a remote terminal connected by the line) is
demodulated by means of the receiver circuit 22,
decoded by the CPU 27, and sequentially stored in the
20° image memory 26. When image data corresponding to at
least one page is stored in the image memory 26, image
recording is effected with'respect to the
corresponding page. The CPU 27 reads image data
corresponding to one page from the image hemory 26,
25 and transmits the decoded data corresponding to one

page to the printer controller 28. When the printer

controller 28 receives the image data corresponding to



suitable to use a nel ani ne conpound, such as nethoxy- 20 nethylated"
nmel am ne, which provides an excellent w thstand voltage characteristic and
shows little reactivity at roomtenperature. The | ower resistance |ayer may
be formed froman elastic material, exanples of which may include: 25
rubbers, such as EPDM (et hyl ene-propyl ene:di ene terpol yner), polybutadiene,
natural rubber, polyisoprene, SBR (styrepgbutadiene rubber), CR - 15-
(chl oroprene rubber), NBR (nitrile-butadi ene rubber), silicone rubber,
ur et hane rubber, and epichl orohydrin rubber; thernoplastic el astoners, such
as RB (butadiene resin), those of polystyrene type such as 5 SBS
(styrene-but adnenpageyfebmn ehasceuvery, pheypkehtart ypatrpoligeseer type,
pol yur et hane type and PVD; and other polynmer materials, such as
pol yur et hane, controls the printer 29 so that image data recording
corresponding to the page is effected. During the
recording by the printer 29, the CPU 27 receives
5 another image data corresponding to the next page.
Thus, receiving and recording of an image may
be effected by means of the apparatus shown in Figure
2 in the above-mentioned manner.
More specifically, an electrophotographic
10 member 1 as shown in Figure 1 may be constituted in
the following manner.
A photosensitive layer la may be formed on an
electroconductive support 1b. The.electroconductive
support may be composed of a material which per se has
15 an electroconductivity, e.g., a metal, such as
aluminum, aluminum alloy, stainless steel or nickel,
or may comprise a plastic material coated, e.g., with
a vapor-deposited film of aluminum, aluminum alloy or
indium oxide-~tin oxide, a coating layer of
20 electroconductive particles (such as carbon black or
tin oxide perticles) together with an appropriate
binder on a support of a metal or plastic, or a
pPlastic comprising an electroconductive binder.
It is also possible to dispose an
25 undercoating layer having a barrier function and an

adhesive function between the electroconductive

support and the photosensitive layer. Such an



pol ystyrene, PE (polyethylene), PP (polypropylene), PVD (polyvinyl
chloride), acrylic resin, styrene-vinyl 10 acetate copol yner, and

but adi ene-acrylonitrile copolyner. The | ower resistance |ayer may
preferably have a hardness (ASKER-C) of 10 - 50 degrees. Anobng the
above-nentioned elastic materials, 15 EPDMis particularly preferred
because of rel ative inexpensiveness and_#'ttle soiling characteristic. The

elastic material may be solid or in the formof a foam However, a foam may

be preferred in order to provide a sufficient nip width with the 20
charge-receiving nenber so as to effect uniformcharging and exhibit a

silencing effgtde AEGAEPAG { IOy &P ALY e NES Sfed F¥AIME 65, Of cddi®in, .
el ectroconductive particles 1ncorporated in the upper and | ower resistance

layers, 25 aspélpprimgl APYohsT) USEEr&@é DD bs@L ket il dthe PEeTi@nd powder s
of nmetal oxide, such as titaniumoxide, tin oxide and zinc oxide; and
particles of amid copolymer, polyamide (such as nylon 6, nylon 66,
nylon 610, or copolymer nylon), polyurethane, gelatin,
5 ~or aluminum oxide in a thickness of at most 5 pm,
preferably 0.5 -~ 3 mm. The undercoatihg layer may
desirably have a resistivity of at least 10’ ohm.cm in.
order to exhibit its function.
The photosehsitive_layer 1 may be formed as a
10 coating layer bf an organic or inorganic
. photoconductor, optionally together with a binder, or
by vapor-deposition.
The photosensitive layer may preferably
assume a function separation-type laminated
15 photosensitive 1ayér structure including a charge
generation layer and a charge transparent layer.
The charge generation iayer'may be formed as
a coating layer of a charge generating substance, such
as an azo pigment, phthalocyanine pigment, quinoline’
20 pigment or perylene pigment formed by vapor.deposition
or together with an appropriate binder resin, as
desired, in a thickness of 0.01 - 5 pm, preferably
0.05 - 2 pm. |
The charge transpor£ layer may be formed as a
25 coating layer of a charge transporting substance, such
as a hydrazone-compound, styryl gompound, oxazole

compound or triarylamine compound together with an



THI S SHEET HAS BEEN REPLACED - 16- appropriate material coated with an

el ectroconductive material, such as tin oxide, antinony oxide, indium

oxi de, mol ybdenum oxi de, zinc, alum num gold, silver, copper, chrom um
cobalt iron, lead, platinumor 5 rhodiumby electrolytic or electroless
pl ating, spray coating or mxing roller vibration. The el ectroconductive
particles may preferably be contained |n2§_ 100 wt. parts per 100 wt.

parts of the surface |ayer-formng resin. The upper
resi stance | ayer (surface |ayer) may preferabLy be set to have a
resistivity of 10[err] - 10[err] ohmcmand a thickness of 5 - 500 [err]m

Figure 1 is aaﬁﬁ?éﬁ?ihﬁecf9§ﬁ-§6Ehiﬂ&aﬁlﬂaé¥/9£s§ﬁ EALROL HEBkn@és an
el ect r ophot ographi ¢ appar at us
of 5 - 50 pm, preferably 10 - 30 pm.

It is also possible fo dispose a protective

layer on the photosensitive layer so as to prevent
5 deterioration, e.g., by ultraviolet radiation.

The present invention will be more
specifically descried with reference to Examples.
Example 1 |

A charging roller having a cross-section

10 (taken perpendicularly to the roller axis) as shown in
Figure 3 was prepared..

A 6 mm dia.-core metal 31 of stainless steel
in a length of 250 mm was coated in a length of 230 mm
with a sponge roller layer 32 of 105'ohm, a medium

15 resistance. Incidéntally, in case where a defect,
such as a pinhole, occurs on a photosensitive member,
a low-resistance sponge layer 32 is liable to scorch
due to an excessive current flow. In order to prevent
such a difficulty and flow a necessary charging

20 current, the sponge roller layer may preferably have a
resistance in the range of 104 - 108 ohm as measured
in a manner illustrated in Figure 4, wherein the
resistance of a roller 41 may be measured between a
core metal 42 and an aluminum plate 43 by a resistance

25 _méter 44 ﬁnder application of two loads W each of,
e;g., 500 g (for providing a nip width of ca. 2 mm) on

both lateral ends of the core metal 42 and an applied



I5 including the charging nenber according to the present invention.
Referring to Figure 1, a drumtype el ectrophot ographi c photosensitive
menber 1 is used as a charge-receiving menber or charge-carrying nenber 20
and conprises an el ectroconductive support layer Ib of, e.g., alumnum and
a photoconductive layer la fornmed on the support |ayer |b. The

phot osensitive nmenber 1 is rotated about an axis 1d at a prescribed

peri pheral speed in the clockw se di recti?®n. The 25 phot osensi tive menber
1 is uniformy charged by neans of a charging nenber (i.e., charging roller
in this enbodinment) 2 for performng primary chargi ng (by -17- contact

or proximty charaing). .t ay rescribed polarity and potential at the
surface theregpst$ﬁ% @ﬁaquna%ggﬁrer 2 conprises a core netal (or a shaft)

More specifiqally, the sponge roller 32 was
composed from 100 wt. parts of EPDM, 5 - 15 wt. parts
of ketjen black having a primary particle size of 30

5 mp (an electroconductivity-imparfing agent) and 5 - 10
wt. parts of azodicarbonamide (a fdaming agent). The
rubber mixture was shaped into a tube by extrusion and
subjected to vulcanization inclusi&e of first

. vulcanization with water vapor for foaming at 160 °C

10 for 30 min. and sécond vulcanization at 200 °C for 10
min. in an electric furnace.

The thus-formed foam tube had an uneven
surface with uneven degree of foéming and hardness
irregularity at the surface part, which was therefore

15 removed by abrasion to form a sponge roller of 12 mm-
diameter. The thus-formed sponge roller had a foam
diameter of ca. 100 pym and an ASKER-C hardness of 35
degrees.

Then, the sponge roller 32 was coated with a

20 resistance layer 33 so as to provide a uniform surface
for preventing charging irregularity and preventing
current leakage tb pinholes on the photosensitive
member, after coating with a silane coupling agent
primer.so as to ensure the adhesion between the sponge

25 layer 32 surface and the reéistance coating layer 33.

| | The resistance iayer 33 was formed by

applying an agqueous coating composition prepared as



Z2c as an el ectroconductive support, an elastic layer 5 2b and a surface

| ayer 2d disposed in this order. The core netal 2c has both end sections at
which the core netal is rotatably supported by a bearing nmenber (not
shown). The core netal 2c is disposed parallel to the axis 1d, and the
charging roller 2 is caused to abut 10 wupon the photosensitive nenber 1
under a prescribed pressure exerted by a gLessing menber (not shown), such
as a spring, thus rotating mating with tﬁe rotation of the photosensitive
menber 1. The primary charging (by contact or proximty 15 charging) is
performed by applying a DC bias voltage or a superposition of a DC bias
vol tage and agoA@okisas voltage to the core metal 2c through a friction (or
rubbi ng) el ectrode 3a by nmeans of a power supply 3, thus providing the

peripheral surface of e ac@iatiicngopolymbet Qeompbkiedeofedbewtl with a
prescribed polarity and a prescribed potential. The peripheral surface of
t he phot osensiphairts ofnimethiylumethacirylatter, g80 oy .t pertiapdi ngbotyber 2 as
acrylate, 20 wt. parts of styrene, 8 wt. parts of 2- '
5 - hydroxyethyl methacrylate and 1 wt. part of
methacrylic acid, Mn = ca. 2x104) (plasticizing
polymer) having a terminal glycidyl methécrylate
group, was reacted with an adipate-based polyeste;
polyocl (formed by reaction between 100 wt. parts of
10 polyester polyocl formed from adipic acid and neopentyl
glycol and 6 wt. parts of dimethylolpropionic acid) to
form an acrylic polymer-modified pglyester polyol,
which was then reacted with 45 wt; parts of isophorone
diisocyanate. The resultant was dispersed in water
15 under high-speed stirring énd further reacted with 3
wt. parts of hexamethylenediamine for chain elongation
to form an agqueous coating liquid qontéining an
acrylic polymer-bonded polyurethane having an acrylic
polymer (plasticizing polymer) segment: polyu:ethane
20 segment ratio (by weight) of ca. 4:1.
Thé resultant aqueous acrylic polymer-
.modified polyurethane coating liquid (containing 40
wt. paits of solid matter and 100 wt. parts of water)
was cast on a glass sheet and dried for 12 hours by
25 air. Thereafter, the film was peeled off frbm the
glass sheet and dried at 120 OCc for 10 min. The thus-

formed £ilm in a thickness of 0.1 mm was cut into a



descri bed above is then subjected to i magewi se 25 exposure (e.g., |aser
beam scanni ng exposure or slit exposure of an original imge) by inmage
exposure neans 10, whereby an electrostatic |atent image correspondi ng
to original inage data is formed on the peripheral surface of the

phot osensitive nmenber 1. The thus formed lFatent inage is devel oped or
visual i zed by devel oping nmeans 11 with a,toner to form5 a toner image (or
devel oped i mage) in sequence. The toner Tmge is successively transferred
to the front side of a transfer-receiving nmaterial 14 such as paper, being
tinmely conveyed froma supply part (not shown) to a transfer position

bet ween the 10vrPHOSHSER Sk i 1€ WEIIET ardd 2160 LR NS €l e S Ifndi.e.,

transfer roller in this enbodinent) in synchronismw th the rotation of the
phot osensi ti veilmnbes dubjactée toaastensipansed®. athe pubnbd@r nmeans

(roller) 12 '
' speed of 100 mm/min. at 20 °C to measure a tensile
- strength (Mloo) of 76 kg.f/cmz.

5 Separately, into the agqueous acrylic polymer-
modifiedlpolyuretﬁane coating liquid, 30 wt. % (based
on the resin in the coating liquid) of electro-
conductive particles of tin oxide doped with antimony
for imparting electroconductivity (Sn0O,;.Sb;0g) having

10 a particle size of 0.1 - 0.2 pym were dispersed by
using a paint shaker for 12 hours to form a coating
liquid having a viscosity of 200 cps.

Incidentally,'electroconductive particles of
a medium ‘conductivity, i.e., a volume resistivity on

15 .the order of 10 ohm.cm like the above-mentioned
antimony-~-doped tin oxide particles, are preferred to
more conductive particles, such as carbon black having
a lower volume resistivity on the order of 0.1 - 1
ohm.cm, so as to provide a resiétance layer having'a

20 stably controlled volume resistivity less sensitive to
a fluctuation in addition amount of the
electroconductive pérticles. Further, in the above
dispersion process, a good dispersion should be
ensured since a pdor dispersion is liable to_result.in

25 locally insulated minute regions at the surface layer
of the charging member, leading to a charging failure

at the corresponding parts on the photosensitive



i's used for charging the back side of the transfer- 15 receiving nmateri al
14 so as to have a polarity opposite to that of the toner, whereby the
toner image forned on the photosensitive nenber 1 is transferred to the
front side of - the material 14. Then, the transfer-receiving material 14 20
having thereon the toner inmage is detached fron1“?e~sv+#aee_ni~Lhe _
phot osensitive nmenber 1 and is conveyed ? fixing HﬁhﬁHEEMHAS$n£mmb, t hus
‘bei ng subjected to image fixing to be ou %Jtted AS anﬁﬁﬁmmfﬂornec product .
Alternatively, the transfer-receiving 25 material I4 TS Tarttee—to
reconveyi ng neans for conveylng the material 14 back to the transfer
position in tg% I mge formation also on the -19- back side of
the materi al The surface of the photosensitive menber 1

Further, 6 wt. parts of hexamethylmethoxy-

melaﬁine (hydrophobicity—imparting agent) was added to
the coating liquid containing 100 wt. parts of the
5 resin so as to reset with hydrophilic carboxyl group.

-Into the coating ligquid thus prepared, the
above-prepared spbnge roller was dipped and pulled up
at a rate of 30 mm. The coating step was repeated
twice in mutually reverse axial pulling~up directions

10 sb_as to provide a uniform dry-coating thickness of
ca. 80 pm. Incidentally, the roller coating methed
and the beam coating method may also be adopted for
the coating.

Finally, the coated roller was dried for 30

15 min. in a hot air drying oven at 135 ©C. The thus-
prepared charging roller had a uniform surface free
from surface defects leading to images with a Sandy
appearance. The roller showed a resistance of 106 ohm
as measured in the above-described manner with

20 reference to Figure 4 and an ASKER-C hardness of 45
degrees.

The thus-prepared charging roller was
incorporated as a charging roller 2.in aﬁ image
forming apparatus as shown in Figure 1 and used for

25 charging and image formation under appiication of a

superposed voltage including a DC voltage of -700

volts and an AC voltage of 500 Hz and 2000 volts

Sheet Has Been Replaced

it




after the transfer operation is subjected to cleaning by cleaning nmeans 13
for renoving and recovering an 5 attached matter, such as a residual toner,
fromthe surface of the photosensitive nenber 1, thus obtaining a cleaned
surface to prepare for the next cycle. The charging nenber 2 nay also be in
the formof a blade, a block, a rod or a belt in addition to 10 the
above-nentioned roll er-type charglng nenpﬁ as shown in Figure 1. In the
present invention, a chargi ng nmenber e formof a roller or a blade may
preferably be used. In the case of the charging nenber 2 of the 15
roller-type, the charging nmenber 2 nmay be rotated mating with novenent of a

charge-r ecel Vi eMitlorkily! B! ghdktensitivelnsliRl 4 cBRYAPBeONe bei ng

not rotatable chargi ng menb may al so be rotated for itself at a
prescri bed perdniffyralysReRE e bhe—a@o Yo126! udaerd@nti cal to or opposite

to the noving direction of the charge-receiving nenber (e.g., sheet- type)
or the rotati eavdirodfientalolconds tibakeinenuisavedof high temperature
' - high humidity and low temperature - low humidity.

5 Further, the charging roller was used for
6000 Ad4-sheets of suécessive image formation. Even
after the successive image formation, the charging
roller was free from any surface change, such as
surface crack, and showed an identical charging

10 chargctéristic as the initial stage.

Séparately, the coating llqu1d for the
res1stance layer (contalnlng electroconductlve
particles) was app;led on an aluminum sheet and dried
at 135 ©°C for 30 min. in-a hot air drying oven to form

15 a 25 pm-thick film, onto which a 50 mm-dia. electrode
was abutted unde: a load of 200 g and a voltage of 10
volts was applied. As a result, the film showed a
resistivity of 108 ohm.cm.

Example 2

20 An aqueous acrylic polymer-modified
polyurethane COating liquid was prepared similarly as
in Example 1 except that the acrylic polymer:
polyurethane ratio was changed to ca. 1l:1l.

Separately, the same electroconductive particles of

25 8n0,.Sby05 as used in Example 1 were dispersed into

water which has been adjusted to pH 5.5 by addition of

ammonia water. Then, the modified polyurethane



drumtype photosensitive nenber. In the present invention, a plurality of
25 elenments or conponents of an el ectrophotographi c apparatus such as the
above- menti oned photosensitive nenber, charging nenber, devel opi ng neans
and cl eaning THI'S SHEET HAS BEEN -20- nmeans nmay be integrally assenbl ed
into a process cartridge, so that the cartridge may be detachably nountabl e
to the apparatus main body. For exanple, at |east one conponent selected
froma charging nenber, a 5 charging mehber, devel opi ng neans and cl eani ng
means may be integrally assenbl ed together with a photosensitive nenber
into a process cartridge, and such a cartridge nay be attached to or

detached 17 OIS RPAARN RHANEHY oDl AY Hi8ReiBALH 10 such
as rail of the apparatu ody. In a preferred” _
slurry was mixed with each other in a solid/solid
weight ratio of 1/0.3. (A uniform dispersion may be
effected by using a simple stirrer, but an appropriate
5 dispersion apparatus may also be used, if desired.)
The resultant coating ligquid had a Qiscosity
of 200 cps.
A charging rollei was prepared in the same
manner as in Example 1 except for using the thus-

10 prepared coating iiquid for preparing a surface
resistance 1ayer.l As a result of evaluation, the
charging roller showed similar performances as in
Example 1.

As a result of separate film formation by
15 using the coating liquid similarly as in Example 1,
the resultaﬁt film sample showed a tensile strength of
110 kg.f/cm?.
Comparative Example 1
An aqueous polyurethane coating composition

20 was prepared similarly as in Example 1 except for
omitting the modifying acrylic copolymer (plasticizing
polymer), and the antimony-doped tin oxide particles
were dispersed into the polyurethane coating
‘composition similarly as in Example 1 to form a

25 coating liquid for a surface resistance layer.

. A sponge roller'prepared in the same manner

was dip-coated twice with the above-coating liquid and



enbodi ment, a char gi ng nmenber and/or devel opi ng neans may be used together
with a photosensitive nmenber to constitute a process cartridge. In case
where the el ectrophotographic 15 apparatus is used as a copyi ng machi ne or
printer, image exposure may be effected by using reflection |[ight or
transmtted light froman original or by reading data on the original,
converting the data into a signal and tbgF_effecting a | aser beam scanni ng,
a 20 drive of LED array or a drive of a liquid crystal shutter array in
accordance with the signal. In case where the el ectrophotographi c apparatus
i ncluding the charging member according to the present invention is used as
a printer forgazbedf semilhkey aBeiAbExampEst 10B6dfbIMIE eKaLging neans
corresponds to that for printing received data. Figure 2 shows such an
enbodi nent - byro3leg.a bl ock This Sheet Has Been Repl aced
After the drying, the charging roller
resulted ih thin furrows extending in the longifudinal
5 direction of the roller.
When the.roller was rotated under pressing
against the photosensitive member as in Example 1, the
roller caused surface crocks which resulited in streaks
in images as a result of image formation.
10 As a result of separate film'formation.by
using the coating liquid similarly as in Example 1,
the resultant film sample showed a tensile strength of
442 kg.f/cm2,
Example 3
15 An embodimént of using a charging member
according to the présent invention as a transfer
roller will now be described.
A transfer roller in an electrophotographic
apparatus is a member for electrostatic transfer of a
20 toner image on an image—bearing member such as a
photosensitive member, an intermediate transfer member
or a transfer drum, onto trénsfer-receiving paper
uhder application of a voltage thereto.
The transfer roller is required fo show a
25 medium level of resistance on the order of 105 - 109

ohm so as to prevent a local concentration of transfer

current, a low hardness for preventing a transfer



-21- diagram Referring to Figure 2, a controller 21 controls an inage
reader- (or inmage reading unit) 20 and a printer 29. The entirety of the
controller 21 5 is regulated by a CPU (central processing unit) 27. Read
data fromthe imge reader 20 is transmtted through a transmtter circuit
23 to another termnal such as facsimle. *On the other hand, data received
from another term nal such as facsinile_hé_transnitted 10 through a
receiver circuit 22 to the printer 29. n imge nenory 26 stores
prescribed i mge data. A printer controller 28 controls the printer 29. In
Figure 2, reference nuneral 24 denotes a tel ephone set. 15 Mor e

speci fically, £af11#BI¢168E81 ¥8UokEAM dnkbhea(Righi £eMhEte?5 (i.e., image
i nformation received froma renote term nal connected by the line) is
denodul at ed bgraeaige9f ahbicar REghveelehsabiliY, for easily removing
an excessive toner attached therefo.
In order tb suffice the above-required
5 properties, particularly a low hardness, a sponge
roller with a medium level of_resistance may be
generally used and may comprise EPDM, CR or
polyurethane containing electroconductive powder, such
as carbdn or zinc oxide powder, and foamed.
10 | waever,"such a sponge roller has an uneven
surface and requires a high transfer voltage for a
transfer paper which is liable to have an increased
- resistance particularly in a low temperature - low
humidity environmeﬁt. In this instance, an excessive
15 transfer current is cdncentrated at projecting parts
" and flown to the photosensitive member, so that the
resultant local charge cannot be removed after the
transfer to result in spots in a subsequent image.
In contrasf théreto, however, when the
20 chargihg roller prepared in Example 2 having a smooth
surface was used as a transfer roller, uniform
transfer images could be formed even in a low
temperature - iow humidity environment.
Further, as a result of the surface
25 smoothening, the attachment of toner pbwder. etc. was
remarkably decreased to improve the durability of the

transfer roller.



decoded by the CPU 27, and sequentially stored in the 20 inage nenory 26.
When i mage data corresponding to at | east one page is stored in the i mge
menory 26, image recording.is effected with respect to the corresponding
page. The CPU 27 reads inmage data corresponding to one page fromthe inmage
menory 26, 25 and transmts the decoded data corresponding to one page to
the printer controller 28. \WWen the pripggr controller 28 receives the
i mage data corresponding to -22- one page fromthe CPU 27, the printer
controller 28 controls the printer 29 so that inmge data recording
corresponding to the page is effected. During the recording by the printer
29, the CPU 27 recei veBubthep] het waBgposaibleotsespohdtag to the next
page. Thus, receiving and recording of an imge may be effected by neans of
t he appar at usdsfidinulhiEésgaceompanying an increase in surface
rigidity, such as resolution failure of character
images and surface layer crackihg during a successive
5 image formation.
. Example 4
An aqueous plasticizing polymer-modified
polyurethane coating liquid was prepared similarly as
in Example 1 except that a polyacetal copolymer
10 (composed of 10 mol. % of polyvinyl butyral, 40 mol. %
of polyvinyl acetate and 50 mol. % of polyvinyl
alcoheol, Mn = ca. 3x104) having a terminal acrylic
glycidyl ether group was used as a plasticizing
polymer instead of the acrylic copolymer to provide an'
15 aqueous polyacetal-modified polyurethane having a
polyacetal: polyurethane ratio of ca. 1:1 (by
weight). Into the coating liquid, antimony-doped tin
oxide particles were dispersed similarly as in Example
1 to prepare a coating liquid for a resistance layer.
20 A charging roller was prepared in the same
manner as in Example 1 except for using the thus-
prepared coating liquid for preparing a surface
resistance layer. As a résult of evaluation, the
charging roller showed similar performances as in
25 Example 1.

As a result of separate film formation by

using the coating liquid similarly as in Example 1,



2 in the above-nentioned manner. More specifically, an el ectrophotographic
10 nmenber 1 as shown in Figure 1 may be constituted in the foll ow ng
manner. A photosensitive |layer la may be formed on an el ectroconductive
support |b. The el ectroconductive support may be conposed of a nmaterial
whi ch per se has 15 an electroconductivity, e.g., a netal, such as

alum num al um num al | oy, stainless steel,,or nickel, or may conprise a
plastic material coated, e.g., with a vapor-deposited filmof alum num

al um num al l oy or indium oxide-tin oxide, a coating |ayer of 20

el ectroconductive particles (such as carbon black or tin oxide particles)

together wth ¢ HuRARE il QRAInpAR ShoWePE teinsd 1@ lstiredigthl i c, or
a plastic conprising an el ectroconductive binder. It is also possible to

di spose an 251sﬂukyuxxﬁm%@ | ayer having a barrier function and an adhesi ve
function between the el ectroconductive support and the photosensitive
| ayer. Such arExample 5

A blasticizing polyamide was prepared by

5 methylmethoxylating 20 % of amide hydrogen of 6,10-
nylon (Mn = ca. 10,000) and reacted with a polyester
polyol (formed by reactioh between 100 wt. parfs of
polyester polyol formed from neopentyl glycol and
adipic acid, and 5 wt. parts of 2,4-diaminohexane),

10 followed further by reaction with HMDI (4,4'-
dicyclohexylmgthane diisocyanate), to'prepare a
polyamide-modified poiyurethane having a polyamide:
polyurethane ratio of ca. 1:2 (by weight). The
polyamide-modified polyurethane was formulated into an

15 agueous coéting liquid, into which antimony-doped tin
oxide particles were dispe;sed similarly as in Example
1 to obtain an aqueous coating liquid for a resistance
layer.:

A charging roller was prepared in the same

20 manner as in Example 1 except foi using the thus-
prepared coating liquid for preparing a surface
resistance layer. As a result of evaluation, the
charging roller showed similar performances as in
Example 1. Further, even after 4000 sheets of

25 .éuccessive iﬁage formation, the charging roller was
free from any change in surface appearance such as

crack and showed an identical charging performance as



-'23- undercoating | ayer may be forned of, e.g., casein, polyvinyl alcohol,
nitrocel |l ul ose, ethylene-acrylic acid copol yner, polyam de (such as nylon
6, nylon 66, nylon 610, or copolyner nylon), polyurethane, gelatin, 5 or

al um num oxide in a thickness of at nost 5 [err]m preferably 0.5 - 3
[err]m The undercoating |layer may desirably have a resistivity of at |east
10[err] ohmcmin order to exhibit its fggction. The photosensitive layer 1
may be forned as a 10 coating |ayer of an organic or inorganic

phot oconductor, optionally together with a binder, or by vapor-deposition.
The photosensitive |ayer may preferably assune a function separation-type

| am nated 15 phet aA®8sali ¥g€agayer structure including a charge generation

| ayer and a charge transparent |ayer

As a result of separate film formation by
using the coating liquid similarly as in Example 1,
the resultant film sample showed a tensile strength of
5 160 kg.f/cmz. Incidentally, a film formed similarly
as above except for omitting fhe use of the
plasticizing polyamide showed a tensile strength of

310 kg.f/cm?.

10

15

20

25



gener tlng subst ance, such as a

The Tharge—generation | ayer naytﬂﬁ fofﬁ€5_5§‘§‘60ating | ayer of a charge

0 01 -

formed as a 25 co
hydrazone conpound, styryl conpound, oxa
conpound together with an -24- appropriate filmformng

Mw t hal ocyani ne pi gnent,

qui no as e ce@r perylen by vapor deposition or

togeth gihroprlate bi nder resi, ds desired, in a thickness of
a

ny 0.05 - 2 pm The charge tr#
I'ng |ayer of a charge_transport A8 BEEN
Qére conpo oﬁﬂ%ﬂ@ﬁ@lanl e

dsin in

-a thickness of 5 - 50 pm preferably 10 - 30 pm It is also possible to
di spose a prohﬁﬁ&lyg EﬁXfﬁEBn éhe photosensitive layer so'as to prevent 5

deterioration

10

€. U., DYy UlLidVTulet radi ati on.
1. A charging member, having a surface layer

comprising a resin comprising a rigid polymer, and a
plasticizing polymer for plasticizing the rigid

polymer bonded to the rigid polymer.

2. The charging member accofding to Claim 1,

wherein said plasticizing polymer is a linear polymer.

3.. The charging member accordiné to Claiﬁ 1,

_ wherein said resin comprises the plasticizing polymér

15

20

25

and the rigid polymer in a weight ratio of 1:2 to
10:1.

4, The charging member according to Claim 1,
wherein said rigid polymer comprises a polyurethane-

based polymer.

5. The charging member according to Claim 1,
wherein said plasticizing polymer comprises an acrylié

polymer.

6. The charging member according to Claim 1,
wherein said rigid polymer comprises a polyurethane-
based polymer and said plasticizing polymer compriSes

an acrylic polymer.



\\

The ecifically descried with reference to
Ies npl e 1 A char @’ﬂ”ﬂiﬂ"ﬂﬂ:ﬂﬂlr cross-section 10 (taken

perpéﬁ % roIIer .ﬂﬂ ed. A6

nm di a I 1 of stainless steel ina Ie?é-—ggiﬁggﬁﬁﬁggﬁag¥coated

in a I with a sponge roller |ayer {32 ofREEﬁAﬁﬁq ohm| a

medi um 15 reS|stance Incidentally, in,case where a defect, SUTIT as a

pi nhol e, occurs on a photosensitive nenﬁ% a |l owresistance sponge | ayer
32 is liable to scorch due to an excessive current flow In order to
prevent such a difficulty and flow a necessary charging 20 current, the

sponge roller |ayer na¥hgrg£§%€£$% H@¥$e§ 5856§&§H§etbnaﬁ§e gange of 10 -

10[err] ohmas neasured In a ustrated In gure 4, wherein the

resi stance of caaimk! er-44, ”ﬁMeP@xﬂEéﬁﬂﬂeQuPESEEGPaﬁeEOEE despbsdd and an
al um num pl ate 43 by a resi stance 25 meter 44 under application of two

| oads Weach ¢{a an electroconductive elastic layer on an

electroconductive substrate.

5
8. Thé charging member according to Claim 7,
wherein said electrocohductive elastic layer is
porous.
10 9. A‘p:ocess cartridge, detachably mountable to

an image forming apparatus main body, comprising: a
photosensitive member, and at least one of a charging
member,.a developing means and a cleaning means
integrated into the cartridge; wherein said charging
15 lmember comprises a resin comprising a rigid polymer,
and a plasticizing polymer for plasticizing the rigid

polymer bonded to the rigid polymer.

10. The process cartridge according to Claim 9,

20 wherein said plasticizing polymer is a linear polymer.

'11. The charging member according to Claim 9,
wherein said resin comprises the plasticizing polymer
and the rigid polymer in a weight ratio of 1:2 to

25  10:1.

12. The process cartridge according to Claim 9,



e. g—+—500—g-{for——providing a i wi dt h of ca 2 on both | ateral
the core netal 42 and an appl "Hﬂﬂﬂ ge of 100 vol ts. Nbre
specﬂmsﬂmﬁ nge rol

5 - 1 ketjen bl ack having a° prlrrary PSS Egl%g?g
n{err] nductivity-inmparting agent) ahd 5 REPBA

azodi car onam

tube by extrusion and subjected to vul ce

de (a foam ng agent). The %$bber m Xture was shaped
ani zation inclusive of first

vul cani zation w th water vapor for foaming at 160 [err]C 10 for 30
and second vulcanlzation at 200 [err]C for 10 min. in an electric furnace.

The thus-for ygﬁx ﬁgﬁgee of
f oam ng and @%Iﬁess |rreg r&{k/ %‘Ee&g{iﬁ ace pa%&iﬁ% was therefore

10

15

20

25

based polymer.

. 13. The process cartridge according to Claim 9,

wherein said plasticizing polymer comprises an acrylic

- polymer.

14. An electrophotograﬁhic apparatus, comprising
a photosensitive ﬁember, a latent image fo:ming means,
a developing means for developing a latent image, and
a transfer means for transferring a developed image
onto a transfer-receiving material; wherein said
charging member comprises a resin comprising a rigid
polymer, and a plasticizing polymer for plasticizing

the rigid polymer bohded to the rigid pelymer.

15. The apparatus according to Claim 14, wherein

said plasticizing polymer is a linear polymer.

16. The charging member according to Claim 14,
wheréin said resin comprises the plasticizing polymer
end the rigid polymer in a weight ratio of 1:2 to
10:1. |

17. The apparatus according to Claim 14, wherein
said rigid polymer comprises a polyurethane-based

polymer.

ends of

of EPDM
30 5

s of

nto a

m n.



r emoved by abra5|on fo forma sponge rolTer of 12 nm dianeter. The

e TER L

resistan as to prdviée & uhifsor m sur f| kS SHEEPHASCREHN
charglng nd preventing current |eakage to pEmfgkgs on fhe
phot osensitive nenber, after coating wthqa sil ane nmer so

as to ensure the adhesion between the sponge 25 |layer 32 surface and t he
resi stance coating |ayer 33. The resistance |ayer 33 was fornmed by applying
an aqueous coating conposition prepared as -26- follows. An acrylic

cogoltylrrer (conposgg.of T4 wppapaths abcBRubMy B! bagiul 2k, wR@rdlin parts of
n-buty

said plasticizing polymer comprises an acrylic

. polymer.
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acrylate, 20 Wt parts of styrene, 8 wt. parts of 2- 5 hydroxyet hyl
met hacrylate and 1 wt. part of nethacrylic acid, M = ca. 2x104)

(plasti Clﬁjs@&eﬂ@sﬁ%ﬂ& Beyving a termnal glycidyl methacryl ate group, was

r'eact ed mn based pol yester polyol (formed by reaction between

100 wt. mgl“E yester polyol forned from pr&r—g—s—am_iﬂj\nlgopentyl
gl ycol and f di met hyl ol propjygnic acid THIS SKERT HAS egggm iC

pol ymer - modi fi ed pol yester polyol, which was then feact 8dPaggp 4 parts
of isophorone diisocyanate. The resultant was di spersedTmweaier—15] under

hi gh-speed stirring and further reacted with 3 w.. parts of

hexanmet hyl enegperRaeT f OF ‘TR BT St CoQERE on to form an aqueous coati ng I'iquid
contai ning an acrylic polymer-bonded pol yurethane having an acrylic pol yner
(plasticizing pol ymer)asegaeding prenbe et daintale fSeoERatging) o (by wei ght)
of ca. 4:1. The resultant aqueous acrylic polyner- nodified polyurethane
coating liquid.gconaaphobgseisitiveanesbef fSotielectiephotogddphys . parts
of wat er)

is provided with improve surface—propértiés. The
5 charging member is surface wifh a resin formed by
plasticizing a rigid polymer with a plasticizing

polymer chemically bonded to the rigid polymer.

10

15
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25
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wists cast on a gl ass sheet and dried for 12 hours by 25 air. Thereafter,

the Q@ ﬂm@ff fromthe glass sheet and dried at 120 [err]C for 10
filmin a thickness of 0.1 mmwas cut into a -27-
strlp dth and 100 mmin length. The filmwas subjected to a
tensil II|ng speed of 100 mm m n. at 20 [err]C to neasure a
tensile strength (N[err]) of 76 kg.f/cnferr]. 5 ratehy, into
t he aqueous acrylic polynmer- nodified pol yurethane &S if BEEN B0 W . %
(based on the resin in the coating liquid) of eledtro- B i ve particles

of tin oxide doped with antinony for inparting electroconductivity ([err])
having 10 a particle size-of 0.1.- 0.2 pmwere dispersed by using a paint
shaker for 12 hours to forma coating liquid having a viscosity of 200 cps.

13

FIG. |



I nci dent al I y, el ectroconductive particles of a medium conductivity, i.e., a
vol u Stivity on meTesistivity on 15 the order of 10 ohmcmlike the above-mentioned

antlm)ny do d t| e particles, are preferred to nore conductive
parti i on bl ack having a | ower volune resistivity on the
order o ‘i‘ % cm so as to provideta resistance |layer having a 20
stably ume resistivity | ess sensitive tql'ﬁSfSIHEETlFﬂFS'BEE
addi ti on amount of the el ectroconductive particles. HRurt hegepyiatephe

di spersion process, a good dispersion should be ensur
dispersion is liable to result in 25 locally insulated m nute regions at
the surface | ayer of the charging nenber,.leading to a charging failure at
t he correspondi ng parts on the phot osengQ| ve -28- nenber
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Further—6_wt. parts of hexanet hyl net hoxy- nel am ne
(hydr ophobi city-i1 nparti ng agent) was added to the coating |iquid containing

100 "Rjs Sh ﬂmggﬂgmethe 5 resin so as to reset with hydrophilic carboxyl
group. 4ng |l i quid thus prepared, the above-prepared sponge
“roll | nd pulled up at a rate-of 30 nm The coating step was

repeat e tually reverse axial pulling-up directions 10 so as to
provide a uniformdry-coating thickness of ca. 80 pm Incidentally, the
roller coating nmethod and the beam coating nethod may al so be adopted for
the coating. Finally, the coated roller was dried for 30 15 mn. in a hot
air drying oven at 135 [err]C. The thus- prepared gherort le' %gE@Ld a
uni form surface free fromsurface defects | eading t o THi :Wﬁﬁi gndy
appearance. The roller showed a resistance of 10[er}] oh ERLARRLS ur in
“the above-descri bed manner wwth 20 reference to Figure 4 and an ASKER-C
har dness of 45 degrees.




;:I'h%—t—hbrs—prémm ng roller was incorporated as a charging roller 2

in an |mage for nﬁ gpparatus as shown in Figure 1 and used for 25

char@n orrratl on under application of a superposed voltage
i ncl u ge of -700 volts and an AC vol tage of 500 Hz and 2000
vol ts wher eby the photosensitive member 1 could be uniformy

charged at -700 vol ts under all environnental conditions inclusive of high
tenperature - high humdity and | ow tenperature - low humdity. 5
Further, the charging roller was used for 6000 A4-sheets of successi ve

i mage formation. Even after the successive i mage fq
roller was free fromany surface change, such as sdr'lﬂ-ﬂﬁél'tElE&d‘lés BE]E_N hovved
an identical charging 10 characteristic as the iniftial RERIAGED

W ( W 44
42\4% ‘L R
L
|
43

FIG. 4



Separately, the coating liquid for the resistance |ayer (containing
Tmsmmmﬂadh a#é partlcles) was applied on an al um num-sheet_—and drled at

Immm sHE{T’J‘HJﬂgt E%Nr drying oven to fd m?;.%ﬁé&aﬁ@%%%@ h
an VO

tir ode was abutted
t age of 10 vnﬁaﬁqﬁEEDann liled. As a result,

resistivity of 10[err] ohmcm Exanple 2 20
pol ymer - nodi fi ed polyurethane coating FAQUld was prepared simlarly as in

Exanple 1 exceg%¥g£ﬁ WGy L \ s 1an Uratlo was changed
to ca. 1:1. Se Fe—tade el p eaitiet e —partroes of 25 [err]
as used in Exangle ' o—wat er whi ch has been adjusted to
pH 5.5 by ad en, the nodified pol yurethane

.._\

A charging member suitable for charging,
e.g., a photosensitive member for electrophotog:aphy,
is provided with improve surface-properties. The
charging member is surface witﬁ a resin formed by
plasticizing a rigid polymer with a plasticizing

polymer chemically bonded to the rigid polymer.

FIG. 3



-30- coating liquid and the conductive particle dispersion slurry was m xed
ﬁﬁth‘each other in a solid/solid weight ratio of 1/0.3. (A uniform
dispersion may be effected by using a sinple stirrer,. hut. an _appra e 5
'di spersion apparatus nmay al so be used, if desired.)iiﬁgpﬂgégﬁg@phﬁgggt ng
i quid had a viscosity of 200 cps. A charging rollerj was prﬁp éﬁﬁé@g the
sanme manner as in Exanple 1 except for using the th Dm%Qﬂ.mgg _____ é _______ oaji ng
liquid for preparing a surface resistance |ayer. As i on,
the charging roller showed simlar perflghmances as in Exanplel. As a result
of separate filmformation by 15 using the coating liquid simlarly as in
Exanple 1, the resultant filmsanple showed a tensile strength of 110
kg.f/cnerr]. Conparative Exanple 1 An aqueous pol yurethane coating
conposition
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20 was prepared simlarly as in Exanple 1 except for omtting the nodifying
acrylic copol yner (plasticizing polyner), and the antinony-doped tin oxide
particles were dispersed into the pol yurethane coating conposition
sim.l.arly as in Exanple 1 to forma 25 coating |iqui or..a_surface

iy
]

resistance layer. A sponge roller prepared in the SANBESBANGH-WAS,,

di p-coated twice with the above-coating |iquid and dried“3|n1rh§F§ s in
Exanple 1 to forma charging roller. Af L the dryi Noaté hg_,_f&fﬁﬁ&' ’(I er
resulted in thin furrows extending in ongi t udi Fed=5——direg ~af the
roller. Wien the roller was rotated under pressing against the
phot osensitive nenber as in Exanple 1, the roller caused surface crocks
which resulted in streaks in inmages as %csesult of image formation
22X
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10 As a result of separate filmformation by using the coating
|}QUId simlarly as in Exanple 1, the resultant filmsanple showed a
tensile strength of 2 442 kg.f/cm Exanple 3 15 An enbodi ment of
usi ng a chargi ng nenber according to the present invention as_a transfer

roller will now be described. A transfer roller in azrgggﬁ% é%gﬁi Kﬁmhhc

apparatus is a nenber for electrostatic transfer of Qﬁﬁ m an
i mge- beari ng nenber such as a photosensitive nenber 3. |nt il

transfer nmenber or a transfer drum ont ransfer-reLPIVIﬁﬁ”ﬁﬁﬁﬁf"ﬁﬁﬁﬁ
application of a voltage thereto. The t fer roller is required to show a
25 nedium | evel of resistance on the order of 10[err] - 10[err] ohm so as

to prevent a local concentration of transfer current, a | ow hardness for
preventing a transfer

———— .



-32- failure liable to occur under a high transfer pressure, and a high
reI easability for easily removing an excessive toner attached thereto. In
order to suffice the above- required 5 properties, particularly a |ow
hardness, a sponge roller with a mediumlevel of resistance may be

eneral |y used and may conprise EPDM CR or pol yuret Qprat o

gl eCtI’OandUCtI ve povxéer rrEuch as carbon or gl n%:/ oxi Eg&% "%f“'anﬁ*“f'-d d.
10 However, such a sponge roller has an NeNEN =6 rﬂﬁgqgﬁl
requires a high transfer vol tage for aggp4ansfer papdb T o1 0 0 M e
have an increased resistance particularty in a |ow tenperature - ToOwW
humdity environnent. In this instance, an excessive 15 transfer current
is concentrated at projecting parts and flown to the photosensitive nenber,
so that the resultant |ocal charge cannot be renpved after the

44

| ~—=

FIG 4
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transfer to result in spots in a subsequent image. In contrast thereto,
however, when the 20 charging roller prepared in Exanple 2 having a snooth
surface was used as a transfer roller, uniformtrans g S Cout o
formed even in a low tenperature - low humidity envi gﬁﬁ% &ﬁﬂﬁSﬁﬁﬁT s a
result of the surface 25 snoothening, the attachne Eg% boﬂe ?

was renmarkably decreased to inprove the durability e transter- rm
-33- Further, it was possible to obviatel@-fficulties acconpanyl ng an
increase in surface rigidity, such as resolution failure of character

| mages and surface Iayer cracklng during a successive 5 inmage formation.
Exanpl e 4

The rigid polymer may preferably be a
polyurethane-based polymer (a polymer principally
comprising polyurethane) in vigw of flexibility, high-
filler containing ability, mechanical strength, wear-
resistance, etc.

The polyurethané may be produced by reaction
between a polyol and a polyisocyanate.

Examples of the polyol may include: polyester
polyols, including those of polyadipate-based,
caprolactone-based; polycarbonate-based, acrylic
polyolé, polybutadiene-based; modified products of
these and copolymer type; polyether polydls, such as
polytetramethylene glycol, polyethylene glycol,
poiyﬁropylene glycol, epoxy-modified products of
these, and copolymer-type; and polyester polyols
obtained by copolymerization of the above polyester
polyols and polyether polyols. .

Examples of the"pOIYiéocYanate may include:
aromatic and aliphatic'ponisocyanates. preferably
diisocyanates, such as tolylene diisocyanate (TDI),
methylene diphenylene diisocyanate (MDI), 1,6-

hexamethylene diisocyanate (HDI), 2, 2, 4 (or 2, 4, 4) -

trimethylhexamethylene diisocyanate (TMDI), p-
phenylene diisocyanate (PPDI), 4,4'-dicyclohexyl-
methane diisocyanate (HMDI), dianisidine diisocyanate
(DADI), isophorone diisocyanate (IPDI) and trans-1,4-

cyclohexyl diisocyanate (CHDI).



An aqueous pl asticizing pol yner-nodified pol yurethane coating |iquid was
prepared simlarly as in Exanple 1 except that a polﬁ__”__--
¢conposed of 10 mol. % of polyvinyl butyral, 40 nol. Ve sotymingHEate] at e
and 50 mol. % of polyvinyl 4 alcohol, M = ca. 3x10[64frr]) ha 'aﬂ agggr )| nal
ég.mﬁn.. ad

acrylic glycidyl ether group was used as a plastici zijng,R0lY. of
the acrylic copolyner to provide an 15 aqueous pol yadeetal=neodircd
pol yur et hane havi ng a pol yacetal : pol yurgttane ratio of ca. 1:1 (by
weight). Into the coating liquid, antinony-doped tin oxide particles were
di spersed simlarly as in Exanple 1 to prepare a coating liquid for a

resi stance |l ayer.. 20 char i n r was prepared in the sane
manner as in Z?Teeﬂdptw?%heuzgi%%%%&i%%b- prepared coating liquid

for preparing a surfacen{eren_s‘% MG iVeSs f‘%&lf@f&ﬁa&é-ﬁ%{f’é&iﬁé’m t he

charging roller showed si ormances as in 25 Exanple
polymer and an acrylic polymer-based plasticizing

polymer provides synergistically excellent results
inclusive of excellent high—fil;er containing effect
and wear resistance attributable to the polyurethane,
and excellent weather resistance and moisture
resistance attributable to the acrylic polymer.

Examples of the acrylic polymer may include:
homopolymers or copolymers of acrylates, such as
methyl acrylate, ethyl acrylate, butyl methacrylate
and ethyl methacrylate; hydroxyalkyl acrylates, such
as hydroxyethyl methacrylate and hydroxypropyl

écrylates; acryl amides, such as N-methylolacrylamides; other

acrylic monomers, such as acrylonitrile, acrylic acid, and
glycidyl methacrylate; and copolymers of these acrylic
monomers with other monomers inclusive of styrene and styrene

derivatives, such as vinyltoluene.

The acrylic polymer may be provided with an
increased hydrophobicity by wvarious methods but
preferably be cbpolymerization with 2 monomer having a
hydrophilic group for a similar reason described above
with reference'to the polyurethane.

In case where the surface layer-forming resin

is formed by reaction between an acrylic polyester



As a result of separate filmformation by using the coating liquid
simlarly as in Exanple 1, -34- the.resultant filmsanple showed a
tensile strength of 2 150 kg. f/cn1Exaane 5 A pl asti ci g=pg=—polyanide—was
prepared by 5 nethyl nethoxylating 20 % of am de hydro#ﬁERﬁAGEMHNTﬁﬁEEﬁ
(Mh = ca. 10,000) and reacted with a pol yester polyol ({iforned by 1&&
bet ween 100 wt. parts of polyester polyol fornmed from [jedgentyd. AHQ/
adipic acid, and 5 w. parts of 2,4-dian mdtéexane), 10

reaction with HvVD (4,4'- dlcyclohexylnethane di i socyanate), to prepare a
pol yam de-nodi fi ed pol yuret hane havi ng a pol yam de: pol yurethane ratio of

ca. 1:2 (by mel%ﬂ;gfoégy%te material coated with an electroconductive
material, such as tin oxide, antimony oxide, indium
oxide, molybdenum oxide, zinc, aluminum, gold, silver,
copper, chromium, cobalt, iron, lead, platinum or |
rhodium by electrolytic or electroless plating, spray
coating or mixing roller vibration. The
electroconductive particles may preferably be
contained in 5 - 100 wt. parts per 100 wt. parts of
the surface.layer-fprming resin.

The upper resistance layer (surface layer)
may preferably be set to have a resistivity of 104 -
_1012 ohm.cm and a fhickness of S -~ 500 pm.

Figure 1 is a schematic cross-sectional view
of an embodiment of an électrophqtographic apparatus
including the charging member according to the present
inyention.

Referring to Figure 1, a drum-type
electrophotographic photosensitive member'l is used as

- a charge-receiving member'or charge~carrying member
and comprises an electroconductive support layer 1lb
of, e.g.. aluminum,_and a photqconductive layer la
formed on the support layer 1lb. The photosensitive
member 1 is rotated about an axis 1d at a prescribed
peripheral speed in the clockwise direction. - The
photosensitive member 1 is uniformly charged by means
.of a charging member (i.e;, charging rollef in this

embodiment) 2 for performing primary charging (by



pol.yan de-nodi fi ed pol yurethane was formulated into an 15 - aqueous coating
I!qyrd,linto mhiEQ an}innny-doped tin oxide particles mere _di sper.
simlarly as in anple 1 to obtain an aqueous coafFTitL.T,

resi stance |ayer. A charging roller was grepared [ :?Méﬁgngék
in Exanple 1 except for using the thus- prepared c atln -F?dﬂﬂh\ﬂﬁ?
preparing a surface resistance |ayer. As a result §9aIU§fTHH""T“T
charging roller showed simlar perfornance% as in txanple 1. Further, even
after 4000 sheets of 25 successive inmage formation, the charging rol | er
was free fromany change in surface appearance such as crack and showed an

i dentical chargin er f or man -
separ at e fllnlgﬁ?%ﬁ |%ﬂyb9e fgtggrally asségglégl gg gtgggceéﬁ a result of

cartridge, so that the cartridge may be detachably

mountable to the apparatus main body. For example, at

least one component selected from a charging member,

developing means and cleaning means

may be integrally assembled together with a
photosensitive member into a process cartridge, and
such a cartridge may be attached to or detached from
the apparatus body by the medium of a guiding means
such as rail of the apparatus body. In a preferred
embodiment, a charging member and/or developing means
may be used together with a photosensitive member to
constitute a process cartridge.

In case where the electrophotographic
apparatus is used as a copying machine or printer,
image exposure may be effected by using reflection
light or transmitted light frbm an original or by
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 liquid crystal
shutter array in accordance with the signal.

In case where the elecfrophotographic
apparatus including the charging member according to
the present invention is used as a printer for
facsimile, the above-mentioned image exposure means
corresponds to that for printing received data.

Figure 2 shows such an embodiment by using a block



using the coating liquid simlarly as in Exanple 1, the resultant film
sanpl & showed a tensile strength of 5 160 kg.f/cnferr]. Incidentally, a
fifmfornmed simlarly as above except for omtting the use of the

pl asticizing pol yam de showed a tensile strength of 2_310 kg.f/cm 10 15 20
25 -36- WHAT IS CLAIMED | S: 1. A char gi ng nenbel], . bav] a_sur

| ayer conprising a resin conprising a rigid polyner, aﬁgaﬁ&%ﬂ%%wf§ﬁiﬁﬁ
pol ymer for plasticizing the rigid 5 pol yme#8bonded 1°D§39‘7iﬂﬂ9 EEB

...................

member.

Further, 6 wt. parts of hexamethylmethoxy-
melamine (hydrophobicity-imparting agent) was added to
the coating liquid containing 100 wt. parts of the
resin so as to reset with hydrophilic carboxyl group.

Into the coating liquid thus prepared, the
above-prepared sponge roller was dipped and pulled up

at a rate OfQEllEHEEEE The coating step was repeated
twice in mutually reverse axial pulling-up directions
so as to provide a uniform dry-coating thickness of
ca. 80 ﬁm. Incidentally, the roller coating method
and the beam coating method may also be adopted for
the coating.

Finally, the coated roller was dried for 30
min. in a hot air drying oven at 135 ©C. The thus-
prepared charging roller had a uniform surface free
from surface defects leading to images with a sandy
appearance. The roller showed a resistance of 106 ohm
as measured in the above-described manner with
reference to Figure 4 and an ASKER-C hardness of 45
degrees.

The thus-prepared charging roller was
incorporated as a charging roller 2 in an image
forming apparatus as shown in Figure 1 and used for
charging.and image formation under application of a
superposed voltage including a DC voltage of -700

volts and an AC voltage of 500 Hz and 2000 volts



2. The charging nenber according to Caim1, wherein said plasticizing
polyner is a |inear polyner. 10 3. The chargi ng nenber according to
Caim1, wherein said resin conprises the plasticizing polymer and the
rigid polymer in a weight. ratio of 1:2 to 10:1. 15 4. The chargi ng
menber according to Caiml1, wherein said rigid polyn bwgﬁgerubga a

pol yur et hane- based polyner. 5. The chargi ng nenber |p E FEYEND SHEET
20 wherein said plasticizing polymer conpriges an aqryli c=pbipG19985.
The chargi ng nenber according to daim1, wherein sai Cgi-dpotymer-:--
conpri ses a pol yurethane- 25 based pol yner and said plasticizing potyirer

conprises an acrylic polyner. -
P ﬁhAT fg eiAIMED IS:

11

1. A charging member, having a surface layer
comprising a resin comprising a rigid polymer, and a
plasticizing polymer for plasticizing the rigid

polymer chemically bonded to the rigid polymer.

2. The charging member according to Claim 1,

wherein said plasticiéing polymer is a linear polymer.

3. The charging member according to Claim 1,
wherein said resin comprises the plasticizing polymer
and the rigid polymer in a weight ratio of 1:2 to
10:1.

4. The charging member according to Claim 1,
wherein said rigid polymer comprises a polyurethane-

based polymer.

S. The charging member according to Claim 1,
wherein said plasticizing polymer comprises an acrylic

polymer.

6. The charging member according to Claim 1,
wherein said rigid polymer comprises a polyurethane-
based polymer and said plasticizing polymer comprises

an acrylic polymer.



-~

7. The chargi ng nenber according to any of Clainms 1 - 6, wherein said
surface | ayer is disposed via an el ectroconductive elastic |ayer on an

~el ectroconductive substrate. 5 8. The chargi ng nenbgre=asearding to C ai m
7, wherein said electroconductive elastic layer is por|pREPLAGEMENT SPisET
process cartridge, detachably nountable to an inmage fgrm ng ap aratus na n
body, conprising: a photosensitive menber, and at | eagftDawge. Rf{ AlUbh ﬁﬁm

menber, a devel opi ng neans and a cleanlng-ﬁﬁbﬂs | nt egrated=-nte *hﬂ
cartridge; wherein said charging 15 nenber-conprises a resin conprising a
rigid polymer, and a plasticizing polymer for plasticizing the rigid
pol ymer bonded to the rigid polymer. 10. The process cartri ccording to
Claim9, 20 wherei ﬂ'sal b;ﬂ g{qr@lﬂ%g\eﬂqu% N9 feurd "b‘g ‘Vﬁe 11. The

charging member aeagrding 1 Gl MY AR [S5UF FOMARGRd 1o

via an electroconductive elastic layer on an

electroconductive substrate.

8. The charging member according to Claim 7,
wherein said electroconductive elastic layer is

porous.

9. A process cartridge, detachably mountable to
an image forming apparatus main body, comprising: a
photosensitive member, and at least one of a charging
ﬁember. a developing means and a cleaning means
integrated into the cartridge; wherein said charging
member comprises a resin comprising a rigid polymer,

and a plasticizing polymer for plasticizing the rigid

polymer chemically bonded to the rigid polymer.

10. The process cartridge according to Claim 9,

wherein said plasticizing polymer is a linear polymer.

ll1. The process cartridge according to Claim 9,

wherein said resin comprises the plasticizing polymer
and the rigid polymer in a weight ratio of 1:2 to

10:1.

12. The process cartridge according to Claim 9,



and-the rigid polyner in a weight ratio of 1:2 to 25 10:1. 12. The process
cartridge according to Claim9, -38- wherein said rigid pol yner

cornprises a pol yuret hane- based polyner. 13. The process cartridge

according to Caim9, 5 wherein said plasticizing pe R _eonpriSeSTa(
acrylic polymer. 14. An el ectrophotographi c appar at Us gepeAPEMENEGHEET
phot osensitive nenber, a |atent image form ng neans,||10 a
for devel oping a |atent image, and a transfd neans f
devel oped image onto a transfer-receiving material; Wererr—sarc gl ng
menber conprises a resin conprising a rigid polyner, and a plasticizing

polymer for bl a3l akd Y1514 Pol AL Tt YUY { Gl dishdo! Yo

based polymer.

13. The process cartridge according to Claim 9,
wherein said plasticizing polymer comprises an adrylic

polymer.

14. An electrophotographic apparatus, comprising

‘a photosensitive member, a latent image forming means

including a charging member, a developing means for

developing a latent image, and a transfer means for
transfering a developed image onto a transfer-receiving
material; wherein said charging member comprises a resin
comprising a rigid polymer, and a plasticizing polymer for

plasticizing the rigid.polymer chemically bonded to the rigid

polymer.

15. The apparatus according to Claim 14, wherein

said plasticizing polymer is a linear polymer.

16. The apparatus according to Claim 14,
wherein said resin comprises the plasticizing polymer

and the rigid polymer in a weight ratio of 1:2 to

10:1.

17. The apparatus according to Claim 14, wherein
said rigid polymer comprises a polyurethane-based

polymer.



15.. The apparatus according to O aim 14, wherein said plasticizing pol yner

Is a-linear polynmer. 20 16. The chargi ng nenber according to Claim
14; wherein said resin conprises the plasticizing polynmer and the rigid
polymer in a weight ratio of 1:2 to 10: 1. 25 1fe—-The apparat us
according to Claim 14, wherein said rigid polyner COHeMABEMENT SHEET

pol yur et hane- based pol yner. -39- 18. The apparatug according to aifjim
14, wherein said plasticizing polymer conprd%es an acny*ég:pb[ ________ NS 140 15
20

18. ' The apparatus according to Claim 14, wherein
said plasticizing polymer comprises an acrylic

polymer.

19. The charging member according to any of
Claims 1-6, wherein said surface layer has a temsile
strength of at most 250 kg.f/cm?, a resistivity of 10%-
1012 ohm.cm and a thickness of 5-500 nm suitable for
charging a hotosensitive member disposed in contact
therewith.

20. The charging member according to any of
Claims 1-6, wherein said charging member is used for
contact-charging an electrophotographic photosensitive
memnber.

21. A charging method, comprising:

o disposing a charging member according to any
of Claims 1-6 in contact with an electrophotographic
photosensitive member, and

supplying a voltage to the charging
member to charge the electrophotographic
photosensitive member in contact with the charging
member.

22. The process cartridge according ta any of
Claims $-13, wherein said charging member is disposed
contactable to the photesensitive member.

23. . The apparatus according to any of Claims 14-
18, wherein said charging membar is disposed
contactable to the photosensitive member.

24. An electrophotographic image forming method,
comprising: ’ :

causing a charging member to contact a
photosensitive member thereby uniformly charging the
photosensitive member,



25

| HEPLACEMENT SHEET

- 40 - | Date .1 AUG. 139B...

expasing imagewise the charged photosenéitiva
nember to form a latent image on the photosensitive
membex,

developing the latent image with a toner to
form a toner image on the photosensitive member, and

transferring the toner imaga onto a transfer-
recaiving material,

wheraein said charging member is a charging
member according to any of Claims 1-6.
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CHARGING MEMBER AND IMAGE FORMING APPARATUS
USING THE SAME

ABSTRACT OF THE DISCLOSURE

A charging member suitable for charging,
e.g., a photosensitive member for electfophotography,
'is provided with improve surface-properties. The
charging member is surface with a resin formed by
plasticizing a rigid polymer with a plasticizing

polymer chemically bonded to the rigid polymer.

FI1G. 3



