» le
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by t he* Remanuf acturing Process, and Process Cartridge 5 Havi ng t he
.Char gi ng Menber BACKGROUND OF THE | NVENTI ONiFiLel d of the invention This
:invention relates to a process for 10 remanuf acturing a chargi ng nenber.

This invention also relates to a chargi ng nmenber renmanufactured by the
remanuf act uri ng process and a process cartridge having such a charging
menber. Rel ated Background Art 15 I n el ectrophot ographi c i mage
form ng apparatus such as copyi ng machi nes, |aser beam printers and
facsim | e machi nes, ~arious charging nenbers, e.g., devel opnent charging
rol lers, transfer chaPgPsgssofpsrBemagufachuring hGharging dMemherhave been
used. Al nost 20 all_of these charging rollers have been used up and have
not been reused. Al soChaxrgipg MembarpRefanutachused BYr AR their

manuf acture can not be used as products and hengs have bee d'sggrded

5 Having the Charging Member

BACKGROUND OF THE INVENTION

Field of the invention
This invention relates to a process for
10 remanufacturing a charging member. This invention also
relates to a charging member remanufactured by the
remanufacturing'process and a procesé cartridge having
such a charging member.

Related Background Art

15 In electrophotographic image forming apparatus
such as copying @;chines, laser beam printers and
facsimile machinéé, various charging members, e.g.,
development charging rollers, transfer charging rollers
and primary charging rollers have been used. Almost

20 all of these charging rollers have been used up and
have not been reused. Also, any rejected products
caused during their manufacture can not be used as
pr?dﬁcté and kence have.been diScarded without being
réﬁairea. |

25 This is because these charging rollers have had

the problem that,.when repeatedly gpplied to
T R T T Ay e e
electrophotographic processes, thég %gﬁée a lowering of




25 * This is because these charging rollers have had the probl em
that, .when repeatedly applied to el ectrophotographic processes, they cause
a | owering of -2- their electrical prope2t+es and no | onger exhibit the
el ectrical properties of the same |level as the initial stage. The | owering
of electrical properties of various charging nenbers may be caused by,
e.g., 5 surface deterioration of charging nenbers which is due to the
ef fect of ozone or the |ike generated by discharge at the tinme of charging,
and surface wearthdir rekegvricalhirrepeitiss iand A0 dPngen XHREhtERe with

BnOther pr obl omeARRERARAL TGRS Gl O IR SR HeRernS RGO BT hel r
O ot Don et End LA e ALY Sl dimoe surf ace
of the Charging'Jégiéﬁg’charging members may be caused by, e.g.,
5 surface déterioration of charging members which is due
to the effect of ozone or the like generated by
discharge at the time of charging, and surface wear of
charging members which is caused by their contact with
materials or members to be charged by the charging
10 members.
There is another problem that the surface wear of
charging members, caused by their contact with
materials or members to be charged by theﬁ, may damage
surfacé properties such as lubricity and smoothness.
15 During repeated use of fhe charging rollers,
powdery developequ(toner) and paper dust also may
adhere to the whoie surfaces or peripheries of their
outermost layers.
If such charging rollers are reused without means
20 such as cleaning, the contamination of their surfaces
makes surface resistance of charging rollers uneven
especially in an environment of low humidity and low
temperature to cause non—upiform charging. The
charging rollers having caused a lowering of charging
25 performance: tend to be affected by such contamination
of surfaééé? , E L .
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In addition, the cpa;gipg'peMbersgﬂﬁbvided in the



powdery devel oper (toner) and paper dust also may adhere to the whol e
surfaces or peripheries of their outernost |ayers. |If such charging rollers
are reused w thout nmeans 20 such as cl eaBing, the contam nation of their
surfaces makes surface resistance of charging rollers uneven especially in
an environnment of low humdity and | ow tenperature to cause non-uniform
charging. The charging rollers having caused a | owering of charging 25

performance tend to be affected by such contam nation of surfaces. In
addi tion, the chAPeYRgeheRbEPRhOERUTARRLE ARPRYatUS ArgRRE limited to

cingl e | ayer st PHRHH ChaEg A EEORLRT PSR MEFIYCVIRy S (iiRRe having
singl e-layer str €, 0 [ 2 u :

conprising a pluralify.of_laye overl ai d_one another, i del v used.
when the s © Porb ki thardY SErlt R r i B TRt e e,

means such as coplldgsi Sv&ELTEPE! IndS&fbther, are widely used. When the
5 charging members are formed in the multi-layer |
structure, means such as coéting is commonly used.
When the layers are formed by coating, defective
coatings such as uneven coatings, uneven coating
thickness and spitting may occur in some cases. The
10 presence of such defectivé coatings in charging members
makes the surface resistance delicately uneven at that
portion to enable no uniform charging to cause faulty
images.
.Méanwhile, recently, ecology (thé advocacy of
15 protection of the global environment from destruction
and pollution for the purpose of gentle coexistence in
the global enviroﬁﬁent) is spreading worldwide. From
the viewpoint of the saving of globai natural resources
and the protection of environment, studies are also
20 made on the charging members for thé
electrophotographic apparatus so that they can be
remanufactured and reused in some way.
As methods of remanufacturing charging members, a
method is known in_which the surfaces of members are
25 cleaned with a solvent to remove contamination.
Since, however, the surface layers of charging

members are mostly those containing synthetic resin,



When the layers are formed by coating, defective coatings such as uneven
coatings, uneven coating thickness and spitting may occur in sone cases.
The 10 presence of such defective coatings.in charging nmenbers makes the
surface resistance delicately uneven at that portion to enable no uniform
charging to cause faulty imges. Meanwhile, recently, ecol ogy (the advocacy
of 15 protection of the global environnment from destruction and

pol lution for the purpose of gentle coexistence in the global environnent)

I s spreadi ng worsyinthietiéroubbér or cvipsi hikef thee asovergpfoxyatl nat ur al
resources and the protection of environnment, studies are also 20 made on
t he chargi ng nenbbeaning mda'elmde,tsrmphcpl:@f@rﬂbla aipartheistablawing t hey can
be remanufactured and reused in sone way. As nethods of remanufacturing
char gi ng menber steasems hod) i angnd®h- i n which the surfaces of nenbers are 25
cleaned with a solvent to repove contam pation. Since, however, the surface

| ayers of char gi f&y netipRthetic resins ?’Fﬂ)ﬁ‘bﬁ?’ﬁ%ﬁ‘hl‘fﬁ’@%ﬁﬁ Heate ¥Rsin,

5 dissolve upon contact with the cleanlng solvent or
cause cracks, and there is 5 possibility of damaging
various properties required in charging members of this
type, such as electrical resistance, hardness, surface
roughness, roundness,.straightness and lubricity

10 (frictional coefficient).
(B) The charging members of this type are not limited
to those having a single-layer structure, and those
having a multi-layer structure are widely used. In fhe
case of multi-layer rollers, the cleaning éolvent may

15 soak through the layers from the edges of rollers, and
care must be takgn not only for solvent resistance of
surface layer materials but also solvent resistance of
inside materials. This not only imposes limitations on
the types of cleaning solvents used but also causes a

20 possibility of a decrease in adhesion between layers.

SUMMARY OF THE INVENTION
An object of the present invention is to settle
the problems discussed above, to provide a process for
25 remanufacturing a charging member in order to obtain a
charging member having the same good performances as

virgin products.



-4- synthetic rubber or the like, the above prior art cleani-ng methad is
not preferable for the follow ng reasons (A) and (B). (A)_Synthetic resins
and synthetic rubbers tend to 5 di ssolve upon cont act

& _ istSheet Hes BeéncRepiadeg
sol vent or cause cracks, and there is a possibility of da
properties required in charging nenbers of this type, such nHluRu!mm,
resi stance, hardness, surface roughness, roundness, straightness an
lubricity 10  (frictional coefficient). (B) The charging nenbers of this
type are not |im tedandtheesobjrétNofa thengreskeayeinsentdbnr és &od t hose
having a nulti-layer structure are widely used. In the case of nulti-|ayer
rollers, the cl pawvidlesa chargimg embersgrakannfacyhredebiraguch fir om t he
edges of rollers, and care nust be taken not only for solvent resistance of
surface |ayer naesenifadiwrizng erosessnandes progessorarksidgenhaving s.

This not only inposes limtations on the types of cleaning solvents used
but al so causes the charging member thus obtained.

5 The present invention provides a process for
remanufacturing a charging ﬁember having at least two
layers on a conductive support, the process comprising
the steps of;

carrying out mechanical abrasion to remove at
10 least a surface layer provided on the charging member;
and |
forming a layer on the surface laid bare by the
abrasion. ) v
Tﬁe present invention also provides a charging
15 member remanufactured by the above remanufacturihg

process, and a process 6artridge having such a charging

member.

BRIEF DESCRIPTION OF THE DRAWINGS
20 | Fig. 1 illustrates an example of the layer
structure of the charging“member according to the
present invention.
Fig. 2 illustrates another example of the layer
structure of the charging member according to the
25 present invention.
Fig. 3 illustrates an example of the layer

structure of a charging member before the



20 posSibility of a decrease in adhesion between | ayers. SUWARY OF THE
| NVENTI ON An obj ect of the present invention is to settle the problems
di scussed above, to provide a process for 25 remanuf acturing a charging
menber in order to obtain a charging nenbef'ﬁ%iing t he sane good
performances as virgin products. Anot her object of the present invention
is to provide a charging nmenber renmanufactured by such a remanufacturing
gLocess and a process cartridge having the charging menber thus obtained. 5

e present |nven5hﬁ%ﬁ3r Hes RSy theprekaaitl inventichang n
menber for electro- p o#%%%aph§@522 for cﬁgiging a %Shberh?% be chgggeg
upon application ¢ prga_tage, the chargi ng nenber having at |east two
| ayers on a conductive support, the 10 process conprising the steps of;
carrying out mechani calFigfar &sisohdmatically dil lusasatess anf exempdpeof the
provi ded on the chargi ng nenber;

construction of an abrasion means used in the present

5 invention.
Fig. 5 schematically illustrates an example of the
construction of an electrophotographic apparatus having
a prdcess cartfidge having the charging member of the
present invention.
10

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The remanufacturing process of the present
inveqtion comprises the steps of carrying out
mechanical abrasion to remove at least a surface layer

15 provided on the charging member, and forming a layer on
the surface laid bare by the abrasion.

The charging member of the presenf invention has
at least two layers on a conductive support and may
have the shape of a roller, a blade or the like. 1In

20 the present invention, in view of readiness for the
mechanical abrasion, the member may preferably have the
shape of a roller.

Figs. 1 and 2 illustrate examples of the layer
structure of the charging member having the shape of a

25 | roller according to the present invention. Fig. 3
illustrates an example of the layer structure of a

charging member before the remanufacturing process of



and forming a layer on the surface laid bare by the 15 abrasion. The
present invention also provides a charging nenber remanufactured by the
above remanufacturing process, and a proces5 Tartridge having such a
chargi ng nenber. 20 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 illustrates an
exanpl e of the Iayer structure of the chargi ng nenber according to the

pr esent |nvent|on Fig. 2 illustrates another exanple of the .

| ayer structure the char menber, accor.ding to the present invention.
Fig. 3 illustrat é%n?#ﬂ?l Hgﬂﬁﬁgture of a chargi ng nenber

before the -6 v DAL eTe RIS RUGRSAN e i

charging member; la, a conductive support; lb, an
elastic layer; lc, a resistance control layer; and 1ld
5 and le, covering layers (or surface layers).

In the present invention, the layer 1d (Fig. 3),
which is a surface layer having caused difficulties or
having deteriorated, standing before remanufacturing,
is mechanically abraded to be removed in its entirety

10 or in part, and thereafter a surface 1ayer le is formed
anew on the abraded surface to thereby make uniform the
surface resistance of the charging roller and bring
back the electrical properties and.surface properties
(lubriéity and smoothness) required in charging

15 members, to_a satisfactory condition so that the
charging roller can be reuéed (Fig. 1). The charging
roller before reuée may belconstituted of the elastic
layer 1b and the surface layer 1d, having no resistance
control layer lc. In this case, the surface layer 1d

20 ﬁay_be removed by abrasion and the covering layer le
may be formed on its peripﬁery to provide the charging
roller as shown in Fig. 2.

In the present invention, the covering layers 1d
(before remanufacture) and le (after remanufacture) may

25 not necessarily be of the same type. Also, the layer
to be removed by abrasion may not necessarily be only

the surface layer, and a layer or layers beneath the



applied. Fig. 4 schematically illustrates an exanple of the construction of
an abrasion neans used in the present 5 I nvention. Fig. 5 schematically
illustrates an exanple of the constructi on ®f-an el ectrophot ographic
apparatus having a process cartridge having the chargi ng nenber of the
present invention. 10 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
remanuf act uri ng process of the present invention conprises the steps of

carrying out mechanical abrasion to reane at | east a surface |ayer 15
provi ded on the Sd’f?a‘-ra@%g"-%ﬁ)@lal’ H% negavedy a They dRYer tRe beyfoxamed 4 d

bare by the abrasion. The char i.ng nmenber e ent I nvention has at
| east two | ayer @NGY Pa5hRARQ g\fﬁﬁﬁﬁa &ﬁ@ﬁ?&yoﬁ‘gv RE s %f a
Feadi nese for ¢ AR &F Jéa%rre%% IeY . TR oy pr 'e?Qra'beVLZX”e‘)I he
shape of a roller. Figh dhititfhdve Shpigodies 1%%@&' 95 the! BeelRAY
5 invention may be made of metal such as iron, copper,
stainless steel, aluminum or nickel, any of which may
be used. The metal surface thereof may be further
treated by plating for the purpose of rust-proofing or
providing scratch resistance, but it is necessary not

10 to damage the conductivity.

In the charging roller 1, the elasfic layer 1lb is
endowed with an elasticity suitable for ensuring good
and uniform close contact of the charging roller 1 with
a photésensitive member 2 (Fig. 5).

15 Conductivity of the elastic layer 1b is controlled
by adding a conductive agent such as carbon black to an
elastic material éﬁch as rubber. Its elasticity is
controlled bf adding a process o0il, a plasticizer and
so forth. The elastic material for the elastic layer

20 1b may specifically include, for exémple, natural
rubber, synthetic rubbers such as ethylene propylene
diene methylene rubber (EPDM), styrene-butadiene rubber
(SBR), silicone rubber, urethane rubber,
epichloxrohydrin rubber; isoprene rubber (IR), butadiene

25 :ubber (BR), nitrile-butadiene rubber (NBR) and
chloroprene rubber (CR), and also resins such as

polyamide resin, polyurethane resin, silicone resin and



structure of the chargi ng menber having the shape of a 25 rol | er
according to the present invention. Fig. 3 illustrates an exanple of the

| ayer structure-of a charging nmenber beforegthe remanufacturing process of
-7- the present invention is applied. In these draw ngs, reference nuneral
1 denotes a charging nenber; |la, a conductive support; |Ib, an elastic

| ayer; 1c, a resistance control layer; and 1d 5 and |l e, covering |ayers
(or surface layers). In the present invention, the layer 1d (Fig. 3), which
is a surface | aydruarinedresined Aifigan f ithe @bave, iHesidie Makerial

standi ng before remanufacturing, is nechanically abraded to be renoved in

its entirety 10™MaY @lgq bgyysed dp fhe elastic layer, P ayer 1e is formed

anew on the abraded %ﬂ{face tq there ¥ uni form t.he rface r s'g;ance
e

b
of the charging rolle earﬁfsdiﬁ Fad ﬁ%&gl%&eﬁ 3‘5 j'|osr _(?pereﬂ AT Sur f ace
properties (I Ubr:ilnc'é::ydeeindtt::v'S '&q{m%é’ %‘Qirset%dd% %rprcq{eﬂ%ing members.

5 Materials for the resistance control layer 1lc
may specifically include resins such as polyamide
resin, polyurethane resin, fluorine resin and silicone
resin, and also epichlorohydrin rubber, urethane
rubber, chloroprene rubber'and acrylonitrile rubbers.

10 For the purpose of resistance control, a conductive
material may be dispersed also in the resistance
control layer l1lc, which includes conductive particles
such as carbon black and carbon graphite, conductive
metal oxides such as conductive titanium oxide,

15 conductive zinc oxide and conductive tin oxide, as well
as conductive agents such as alkali metal salts and
ammonium salts. -

The covering layers 1d and le are often provided
in order to prevent a plasticizer of the like in the

20 elastic layer 1b from bleeding out to the surface of
the charging roller and to maintain the lubricity and
smoothness of the charging roller surface. The
covering layers 1ld and le are each provided by coating
or tubing.

25 In the case when the covering layers 1ld and le are
provided by coating, materials therefor may

specifically include resins such as polyamide resin,



15 menbers, to a satisfactory condition so that the charging roller can
be reused (Fig. 1). The charging.roller before reuse may be constituted of
the elastic layer Ib and the surface | ayer 10d~ havi ng no resi stance control
| ayer 1c. In this case, the surface |layer 1d 20 may be renoved by
abrasion and the covering layer |le may be fornmed on its periphery to
provide the charging roller as shown in Fig. 2. In the present invention,
the covering layers 1d (before remanufacture) and | e (after remanufacture)

may 25 not nRUSBHIIRANR 1Rsithe ackE 4G gesing fJuanids Fprsin ansk
ayer or Tayer s HarkeRiie tirein, e ahdo a1 e RHE FURRRR. The | ayer
o o e T A S 8, Y B

| ayers may be f orme e con Y ppor e“pr

invention my be e Of "HlcodithPhdy B HWAYe out by a process

5 including dip coating, roll coating and spray coating.

In the case when the covering layers 1d and le are
provided by tubing, materials therefor may specifically
include nylon 12, PFA
(tetrafluoroethylene-perfluoroalkyl vinyl ether

10 copolymer resin), PVDF (polyvinylidene fluoride), FEP
(tetrafluorcethylene-hexafluoropropylene copolymer
resin), and also thermoplastic elastomers 6f a
polystyrene type, a polyolefin type, a polyvinyl
chloride type, a polyurethane type, a polyester‘type or

15 a polyamide type.

The tubing may be either heat-shrinkable tubing or
non—heat-shrinkabié tubing.

In order to impart a suitable conductivity also to
the covering layers_ld and le, a conductive material

20 may be used, which includes conductive pafticles such
as carbon black and carbon graphite, conductive metal
oxides such as conductive titanium oxide, conduétive
zinc oxide and.conductive tin oxide, as well as

- conductive agents such as alkaii metal salts and

25 ammonium salts.

When the charging roller of the present invention

is used, its surface irregularities may cause delicate

P e o e e T LT UL R .



stainl ess 'steel, alum numor nickel, any of which may be used. The netal
surface thereof may be further treated by plating for the purpose of
rust - proofing or providing scratch resistanit&, -but it is necessary not 10
to damage the conductivity. In the charging roller 1, the elastic layer |Ib
I's endowed with an elasticity suitable for ensuring good and uniform cl ose
contact of the charging roller 1 with a photosensitive nenber 2 (Fig. 5).

15 Conductivity of the elastic layer Ib is controlled by adding a
conducti ve agent chg¥ge;opgupdfogmity i theccharogdngarodiler $a®haas

B g g e -
ifically i f Le.. t I b t heti .ubb h
26 et hyl ene’ propyFENEeE ShE REBRSENo TFsBE Searthr LopyPeRbst els en
bb SBR), sili b kch ' :
{gopsgné ru%be?lkkﬁgggbggggleﬁg %EEQaB?u Egrg%gﬁggkzi%ﬁ?ﬁg¥g%?§8%§ﬁg§iubber
(NBR) and chBl or ogggAty” Yages( MRy okRdrd! SAehed, "thaleha2ging YoT1ES resin,

polyurethane.re3|n, si'licone resin and _

may preferably have a smoother surface and should
preferably have a lo-point average surface roughness Rz
of 100 ym or less, and more preferably of 15 um or
less, according tb JIS B0601 standard of surface

10 roughness.

The covering layers 1d and le should each

preferably have a layer thickness of 5,000 pm or less,
and more preferably within the range of from 1 to 500
pm, Sb long as the covering layer has a layer

15 thickness within the range of from 1 té 500 pm, the
function of a layer lying beneath the covering layer
can be well brougﬁf out and hence it is not especially
necessary to impart various functions to the covering
layer. If the covering layer is formed in a layer

20 thickness larger than 500 pm, it may become necessary
to especially make adjustment again in order to control
various functions of the dovering layer. On the other
hand, if in a layer thickness smaller than 1 pm, there
is a possibility that the covering layer can not

25 withstand its friction with the photosensitive member.

The charging member may preferably have a volume

resistivity within the range of from 10* to 10 Q.cm.



-9- fluori'ne resin. A foam of the above elastic material may al so be used
in the elastic layer |Ib. The resistance control layer Ic is often provided
in order to control the resistance of chardi2ng nenbers. 5 Mat erial s for
the resistance control layer 1o nmay specifically include resins such as

pol yam de resin, polyurethane resin, fluorine resin and silicone resin, and
al so epichl orohydrin rubber ur et hane rubber, chl oroprene rubber and
acrylonitrile rubbers For the ,purpose of resistance control, a
conductive mat erifal Wn%ﬁtﬁ?%ﬁéﬂﬁ?%éﬂ)aPSSmrnaPﬁeWP§§|E?BH9%960HPV6I | ayer

c, which includes cond ctr articles such as carbon bl ack and car bon
graphite, condu&q% %%é%h%‘iﬂﬁ?rhssi?ﬁ’r?dﬂm %Olrarﬁcmﬁ FEFRE™ 15

conductive zinc Q 0 tln G S CQQQ ct
agents such as & aI | da PN q'fl% da & gr%l(}% a%et gijeﬁne%cover :gngécf ayers
1d and le are Oﬁﬁﬁﬁ‘dﬁé%@fkﬁjzone at which the photosensitive member

5 and the charging member form a nip, a leakage of

currents may occur across the charging member and the
pinholes of the photosensitive member to cause a great
drop of voltage at the power supply. Hence, during the
leakage, the charging becomes poor at the nip between
_ 10 the charging member and the photosensitive member in
its entire longitudinal direction, so that in actual
- images an uneven image appears at every rotational
period of the photosensitive member, which appears in
black étripes in reverse development or in white
15 stripes in regulaf development, resulting in a lowering
of image quality. If on the other hand it exceeds 10
Qecm, the resistabée of the charging member may be too
high to charge the photosensitive member at the desired
potential, resulting in poor charging. This problem
20 can be settled by correspondingly increasing tbe
voltage to be supplied, which, however, makes
efficiency very pobr and is not practical.
In the present invention, a primer or the like may
be appliéd between the resistance control layer lc and
25 the covering layer 1d or le or between the elastic
layer 1b and the covering ;ayer 1d or le in order to

strengthen the adhesion between the resistance control



in order t'o prevent a plasticizer or the like in the 20 elastic layer Ib
frombleeding out to the surface of the charging roller and to maintain the
lubricity and snoothness of the charging Td3 er surface. The covering

| ayers 1d and |l e are each provided by coating or tubing. 25 In the
case when the covering layers 1d and |l e are provided by coating, materials
therefor may specifically include resins such as polyamn de resin, - 10-

yol h fl d I d
B 50 epi chi or onylYSE ribrend et Fe oyt 1A et diteredhaens”
acrylonitrile ru &?gééich%g ai g &8, qé) c&%zti Pé%epylé"tcﬁlé 0LESs 5

i'ncluding dip coating, coa |ng an spray C case when the

covering |ayers 1d angh, éﬁ;& [ y
specifically include n + A et rafl uor oet%ﬂ%ﬁa{e %e uor";(f};%;iycfg1

vinyl ether a multiple layer formed of two or more layers.
5 In the present invention, the volume resistivity
is measured according to JIS K6911.

The abrasion may usually be carried out under dry
condition (dry abrasion), but may preferably be carried
out under wet condition (wet abrasion) especially when

10 the surface roughness must be made small. For example,
as shown in Fig. 4, the charging roller 1 is rotated in
the direction of an arrow Rl, and the periphery 20a of
a cylindrical grinding wheel 20 is brought into contact
with the periphery of the roller under an appropriate

15 pressure. While the grinding wheel 20 is rotated in
the direction ofngn arrow R2, it is further moved in
the direction of'éﬁ arrow K1 to thereby abrade the
charging roller 1 along its periphery. In the case of
wet abrasion, water, an organic solvent or an oil is

20 used in orde;'to keep the abrading surface of the
charging roller in wet condition. The organic solvent
or oil has a possibility of contaminating the
photosensitive member, a member to be charged, and
hence water may preferably be used. When the organic

25 solvent or oil is used, it is necessary to completely
remove the organic solvent or oil from the charging

roller surface after use.



10 copol ynmer resin), PVDF (polyvinylidene fluoride), FEP

(tetrafl uoroet hyl ene- hexaf | uor opropyl ene copol yner resin), and al so

t hermopl astic el astoners of a pol ystyrene tigpe, a polyolefin type, a

pol yvi nyl chloride type, a pol yurethane type, a polyester type or 15 a
pol yam de type. The tubing nmay be either heat-shrinkable tubing or _
non- heat - shri nkabl e tubing. In order to inpart a suitable conductivity also
tto the covering layers 1d and le, a conductive material 20 may be used,
whi ch incl udes condudtiigre HAchaematicaldly dd lugtzates the sepstrussion
graphite, conductive netal oxides such as conductive titani um oxide,

conduct i ve zi nc Fxide LRPEARRATIGFERNLT SARE2 TS REVLNGS & ATRTESS e
ogonts Such 52 Al U T e B o, AR
ir(rJInglrJI ﬁ;ist ;es me% cgeé iac%ﬁmarf@{a%i%%nin‘é@nfsqr mty if the charging
5 In Fig. 5, reference numeral 2 denotes an
electrophotographic photosenéitive member, which is
rotated around an axis 3 in the direction of an arrow
at a given peripheral speed. The phptosénsitive member
2 is uniformly charged on its periphery to a positive
10 or negative, given potential through the charging
member 1 of the present invention, serving as a primary
charging means. The photosensitive member  thus charged
is then photoimagewiée exposed to light 4 emitted from
an imaéewise exposure means (not shown) for slit
15 exposure or laser beam scanning exposure. Thus,
electrostatic latent images are successively formed on
the periphery of éﬁe photosensitive member 2.
The electrostatic latent images thus formed are
subsequently developed by toner by the operafion of a
20 developing means 5. The resulting toner-developed
imagés are then successively transferred by the
operation of a transfer means 6, to the surface of a
transfer medium 7 fed from a paper feed section (not
shown) to the part between the phptosensitive member 2
25 and the transfer means 6 in the manner synchronized
with the rotation of the photosensitive member 2.

The transfer medium 7 on which the images have



rough surface, without regard to whether the relation between the charging
roll er and the photosensitive nenber is of contact or non-contact, and
consequently 5 faul ty i nages may occur. 15Hence, the charging roller may
preferably have a snoot her surface and shoul d preferably have a 10-poi nt
average surface roughness Rz of 100 [err]mor less, and nore preferably of
15 pmor |ess, according to JI'S BO601 standard of surface 10 roughness.

Tfn 5800|0pmg ' Ivbf@ %ws‘%%rgqé‘ %%%%Tf%ﬁﬁ%%é&f%@%?m% 6 500
élroange. of f?om 1 W%nﬁﬁ‘%ﬂé%ﬁﬁoﬁ'so?\ég I%%@Fg t ?ﬁ;gﬁ‘gﬁéa}gﬁg{%‘g the
gy: t y W%ﬁwkﬁ?%%l *f‘afe?iﬁ"s%tgte%“t & &gerngiade TR he |
may becgme %ecesp?zalrn;’{%%%éis%é% al'l'y aré’%eraat ] u?tg(ne%ﬁ?%gg%?gﬁhﬁ?d%éfogopm !

control ya@jousdggg§j5ww of the covering layer. On the other hand, if in a
I ayer thickness snall'er than 1 pm there

The surface of the phoﬁosensitive member 2 after
the transfer of images is brought to removal of the
toner remaining after the transfer, through a cleaning
means 9. Thus the photosensitive member is cleaned on

10 its surface, further subjected to charge elimination by
pre-exposure light 10 emitted from a pre-exposure means
(not shown), and.then repeatedly used for the formation
of images. Since in the present invention the charging
member 1 is a contact charging member, the pre-exposure
i5 is not necessarily required.

In the'presqpt invention, the apparatus'may be
constitutéd of a édmbination of plural components
integrally joined as a process cartridge from among the
constituents such as-the above electrophotographic

20 photosensitive member 2, charging member 1, developing
means 5 and cleaning means 9 so that the process
cartridge is detachable from the bddy of the
electrophotographic apparatus such as a copying machine
or a laser beam printer. For example, at least one of

25 the electrophotographic photosensitive member 2, the
developing means 5 and the cleaning means 9 may be

integrally supported together with the charging member



is a possibility that the covering | ayer can not 25 wi thstand its
fricti‘'on with the photosensitive nmenber. The chargi ng nenber nmay preferably
have a volune resistivity within the range b from 10[err] to 10[err]
[err].cm - 12 - If it is less than 10[err] [err].cm and when pinhol es
have occurred in the photosensitive nmenber for sonme reason and the part
where the pinholes are present cones to the charging zone at which the

phot osensi tive nenber 5 and the charging nmenber_ forma_nip,. a |eakage of
currents may occtr t@cfgz@ PhBIEHﬁﬁaiﬁBrgﬁﬁag? 1hqthat ienferecshablene

hot It nb t d f | t t th [ ly.
Fence. dur i ng t hB2PBakRge BoHROn RS, ABPBEEGHES PEOROR: &1 AP prDarfeen 10
Hence, du j AEPBECEHES BEBPIa S A
| ongi tudinal o 1 BAEPORS ofpRdy 1P PREVEAES, FEGBEE boak SrBhaCe appears at

every rotationalaﬁéégggugf t he photosensitive nenber, which appears in
bl ack stripes in verse devel opment or in white

5 In the case when the electrophotographic apparatus
is uséd as a copying machine or a printer,'the light 4
of the imagewise exposure is light reflected from, or
transmitted through, an original, or light irradiated
by the scanning of a laser beam, the driving of an LED

10 array or the driving of a liquid crystal shutter array
according to signals obtained by reading an original
and converting the information into signals.

The present invention will be described below in
greatef detail by giving Examples.

15 Example 1

A charging roller as the charging member of the
present invention.ﬁas produced according to the
following procedure.

A process cartridge (model name: EP-E Toner

20 Cartridge), used in a laser beam printer (trade name:
LBP-8 Mark 1IV; manufactured by Canon Inc.), was
detached after images were reproduced on 8,000 sheets.
Its charging roller was taken out of the process
cartridge, aﬁd was used as a base for the charging

25 roller of the present invention. The surface layer of
the charging roller thus taken out was removed by wet

abrasion using water.



15 stri‘pes in regul ar devel opment, resulting in a |lowering of image
quality. If on the other hand it exceeds 1014 [err].cm the resistance of
the chargi ng nmenber may be too high to chardde +he photosensitive nmenber at

the desired potential, resulting in poor charging. This problem 20 can
be settled by correspondingly increasing the voltage to be supplied, which,
however, nakes efficiency very poor and is not practical. In the present

i nvention, a prinmer of the like be | i ed between the resistance
control layer 1c and 625 t et%%@éi?@af%&a‘ﬁ’d‘%\rlﬁ?@ oa"b%ﬁ?%’é‘?ﬁ?‘ﬁe a
elastic layer Ib_and the covering l.aver .1d or le i der to strengthen the
adhesi on bet weerrThe s THhce o%}f‘%/"grf beql.o_w ke #Balgll(;ﬁ(ﬁlc and the covering
| ayer 1d or le or between the elastic layer | b and the covefy d 1d or
Y )

| e. The covering |l ayer may be either a single layer or a mult er
formed of two onvd@e1IdRYEfFon S In the present invenid®patés
vol une resistivity _

5 Conductive titanium oxide _ 20 parts

As materials for the chering layer, the above
materials were dispersed and dissolved in a
methanol/toluene mixed solvent to prepare a covering
layer coating composition. This coating composition

10 was coated on the charging roller by dipping to form a
covering layer of 20 pym thick. Thus, the charging
roller of the present invention was obtained.

Along the periphery of the charging roller thus
obtainéd, aluminum foil of 10 mm wide was wound in

15 close contact and a direct voltage (250 V) was applied
across the support and the aluminum foil to measure the
resistance of thé.éharging roller at a temperature of
23.5°C and a humidity of 50 % by means of a resistance
meter HIOKI 3119 DEGITAL MQ HI TESTER (manufactured by

20 Hioki Denki K.K.). Results obtained are shown in Table
1.

The surface réughness (Rz) of the charging roller
obtained was als§ measured by the method previously
described. Results obtained are shown in Table 1.

25 This charging ro;ler was set in a virgin process
cartridge (trade name: EP-E Toner Caftridge) and was

used as a charging roller located at the primary



is nmeasuréd according to JI'S K6911. The abrasion may usually be carried out
under *dry condition (dry abrasion), but nmay preferably be carried out under
wet condition (wet abrasion) especially whe® +0 t he surface roughness
nmust be made smal |l .
i's rotated in the direction of an arrow R1, and the periphery 20a of a
cylindrical grinding wheel 20 is brought into contact with the periphery of

the roll er unde

r

For exanple, as shown in Fig. 4, the charging roller 1

riate 15 ressure.. \Wile the grindi ng wheel
20 is rotated |rf311“'\‘r’é9"g‘|E e%?%‘PPJoY oh the APYe 1asex q?ﬂ““i-'é‘g "g‘?n t he
per  phery. I nt HEASeR 800 iF Zr%‘%’éé‘de é#‘oedc %é‘ﬂ# SHEor an ol
RGES OBl € AN SHI0 IR Snd %ﬁ'ﬁt"‘{?r@#“ ot
¥ 551 e ASEY SRS g nce

is 20 used

in wet conditio
contam nating t
water nay-prefe
used, it isgnec

ChRdgd qPalPEP! Clkddul GIMIed e A ishawl ieliT4d10i2. from

t he charglng rol l'er surface after use.
In Table 2, "A" indicates that the images obtained are

10

15

20

25

good; "B", practically usable; and "C", practically

unusable.

The above image reproduction running test was made

in an environment of temperature 15°C and humidity 10%

(environment 1) and in an environment of temperature

30°C and humidity 80% (environment 2).

Example 2

A'charging roller as the charging member of the

present invention was produced according to the

following procedure.

(by weight)

SBR 100 parts.
Carbon black ' 30 parts
Zinc oxide 5 parts
Fatty acid 2 parts

The above materials were kneaded for 10 minutes by

means of a closed mixer contreclled to 60°C and

thereafter 30 parts by weight of naphthene oil was

added based on 100 parts by weight of the SBR, followed
by further kneading for 20 minutes by means of a closed

mixer cooled to 20°C to prepare a material compound.



14 -

Fig. 5 schematically illustrates the construction of an

el ect rophot ogr aphi ¢ apparatus having a process cartridge having the
chargi ng nenber of the present invention-ad9a-primary chargi ng means. 5
In Fig. 5 reference nuneral 2 denotes an el ectrophot ographic
phot osensitive nmenber, which is rotated around an axis 3 in th
of an arrow at a given peripheral speed. The photosensitive ne

uniformy charged gn.its periphery to a positive 10 ., qQr negatiyv i ven
Lential throud e matsR I hmseunds e Fulsant Alngoabegir Oy
gg Snplr?rraryrgﬁgr itn% n%a?rr{?h% %h tosensiti veanﬁnber.' t.tl1‘ g clh s th
phot oi magew se & psea’t(?r%qlghto 4 éﬂiffulre(?"fir &% I ﬁ%’&gy]\'ﬁ §e ex
(not shown) for %Jdetlejz%torseﬁpgs%‘frteb Wwediht pgad ?ﬁ'&%ﬁ% X

el ectrostatic |atent 1T nmages ar

succeéssively fornmed on t

e direction
nber 2 is

arged is then
posur e neans

sure. Thus,
I phery of the

photosensi tive RRlRinizinl addAdratthdeng 12park biPaeightuss @ ned are

5 thiurum type vulcanizing accelerator were added, all

based on 100 parts by weight of the material rubber

SBR, followed by kneading for 10 minutes by means of a

twin-roll mill cooled to 20°C. The compound thus

obtained was vulcanizing-molded around a stainless

10 steel mandrel of 6 mm diameter by means of a press

molding machine to form an elastic layer so as

to have

the shape of a roller of 12 mm in external diameter.

Next, on the elastic layer, a resistance control

layer as shown below was formed.

15  (by weight)
Polyurethane resin 100 parts
Lithium perchlorafé 0.7 parté
Carbon black _ 3 parts

As materials for the resistance control layer, the

20 above materials weré dispersed and dissolved in a

methyl ethyl ketone (MEK) solvent to prepare a

resistance control layer coating composition.

This

coating composition was coated on the above elastic

layer by dipping to form a resistance control layer in

. 25 a layer thickness of 150 um.

On the resistance control layer, a surface layer

as shown below was further formed.



subsequent |y devel oped by toner by the operation of a 20 devel opi ng
means. 5. The resulting toner-devel oped i mages are then successively
transferred by the operation of a transfer 2&ans 6, to the surface of a
transfer nedium7 fed froma paper feed section (not shown) to the part
bet ween the photosensitive nenber 2 25 and the transfer neans 6 int

manner synchroni zed with the rotation of the phaotosensitive member
transfer medium 7 on which the inages have - 15 - been t{ansferreg [
separated fromthe surface of the photosensitive nenber, is B 6

I mage fixing neans 8, ere.the images are fixed, and is th rj out
of the apparatu§M%Eh%;%£p?%ﬁ°ﬂateriaI 5 (copy). The surfggggdég%ﬁ%

phot osensitive

of the toner

re

PeeHe

gggﬁ&éﬁ%%?%égi?hg§%&éansfer of images is broughs forggnova

ransfer, through a cleaning neans 9.

the photosensitive meghefatSrfh$8"8Gr Obhe surface layer, the above

5

10

15

20

25

materials were dispersed_and dissolved in a
methanol/toluene mixed solvent to prepare a surface
layer coating composition. This coating composition
was coated on the resistance control layer by dipping
to form a surface layer in a layer thickness of 20 pm,
followed by drying to produce a charging roller. On
the surface of the charging roller thus obtained,
however, spitting having a diameter of about 1 mm was
seen to have occurred. To remanufacture this charging

roller having a defective coating, the surface layer

- having caused the spitting was removed by dry abrasion.

On the charging roller from which the surface layer was
removed by abrasién, a covering layer was formed again
using the above surface layer coating composition.

This time, no spitting occurred and the desired
charging roller was obtained.

Evaluation of resistance and surface roughness of
the charging roller and a 6,000 sheet image
reproduction running test were made in the same manner
as in Example 1. Results obtained are shown in Tables
1 and 2.

Example 3

A charging roller was produced in the same manner

he

2. The

S

h an

Thus



10 Its surface, further subjected to charge elimnation by pre-exposure

light *10-emtted froma pre-exposure neans (not shown),

and then repeatedly

used for the formation of images. Since i 2lhe present invention the
charging nmenber 1 is a contact chargi ng nmenber, the pre-exposure 15
not necessarily required. In the present invention, the apparatus may be
constituted of a conbination of plural conponents integrally joined as a

process cartridge from ano the constituents such gs the ahove

gl eclt r ophot ogr ag‘?ﬁ c“ﬁ?x?m?nﬁ%tgs%’ﬁ%?‘ﬁ \;eh%rﬂ)éra : ,r%?ﬁjﬁedfrﬁgobj(r)%%%?hq_’?e _
evel opi ng neans ¢ rocess ge is
det achabl e fromef'ﬁ“t‘af%b?f?/ G?éiﬂtg g@%bp%%&?aasprﬁ%d;papsgrazt%%%% as a

copyi ng nmachi ne I . ' K | 5
t he el ectrophot o%%ﬁi?ﬁ%@%%@éﬁgoﬁe er 2, t gcoaﬁe%rellr%?fnag rrea% % and
the cl eani nglgeaih%(& BY1i Denddd SO a2 Y UPRAFd Rib £1AELW niddd the charging

menber
5 similarly. Results obtained are shown in Tables 1 and
2.
Example 4

Polyurethane resin

10 Carbon black

(by weight)
100 parts

10 parts

A charging roller was produced in the same manner

as in Example 1 except that the above materials were

dispersed and dissolved in a methyl ethyl ketone (MEK)

solvent to prepare a covering layer coating composition

15 and a covering layer was formed in a layer thickness of

200 pm. Evaluation was made similarly.

obtained are shown in Tables 1 and 2.

Example 5

Results

A charging roller was produced in the sahe manner

20 as in Example 4 except that the carbon black used in

the covering layer was replaced with 1 part by weight

of lithium perchlorate and a covering layer was formed

in a layer thickness of 20 uym. Evaluation was made

similarly. Results obtained are shown in Tables 1 and

25 2.

Example 6

(by weight)

S



1 to forma process cartridge 11 that is detachable fromthe body of the
apparatus through .a guide neans such as a rail 12 provided in the body of
the apparatus. 5 In the case wherr t4% -l ect r ophot ogr aphi ¢ appar at us
is used as a copying machine or a printer, the light 4 of the inmgew se
exposure is light reflected from or transmtted through, an original, or
light irradiated by the scanning of a | aser beam the driving of an LED 10

array or the driving of a liguid crystal shutter array accorgding i gnal s
obt ai ned by readfh Ehn%rFE?ﬂﬁl and converting the infornatiggaiﬂégtg

signals. The present ipyention wlL be described belowin gregte ail b
gi vi ng Exanples.éqgéucgyve kg&aﬂ%%éel A charging roller as.thgscgg?g%ng Y

menber of the pr [ i on was produced according to the $o 5N
procedure. A pro@%ggégaggge%ge (model nane: EP-E Toner 20 Cgr ??gge?,

used in a |aser beam Rr&xg&g?%{g?rféflaﬁ%ésL&Po&é@d kih \kh&Bgahachehadrby

Canon Inc.), was detache | mges were reproduced on 8,000 sheets.
5 as in Example 1 except that the above materials were

dispersed and dissolved in a N-methylpyrrolidone (NMP)
solvent to prepare a covering layer coating composition
and a covering layer was formed in a layer thickness of
25 um.by spray coating. Evaluation was made similarly.
10 Results obtained are shown in Tables 1 and 2.
| Example 7

A charging roller was produced in the same manner
as in Example 6 except that, before the coating of the
coverihg layer coating composition,.a silane coupling

15 agent y-(2-aminoethyl)aminopropylmethyldimethoxysilane
was coated as a Q;imef on the surface (abraded surface)
by dipping, folléﬁéd bj drying, and thereafer the
covering layer was formed thereon. Evaluation was made
similarly. Results obtained are shown in Tables 1 and

20 2.

Example 8 _

A charging roller as the charging member of the
present invention was produced according to the
following procedure.

25 A process cartridge (model name: EP-E Toner
Cartridge), used in a laser beam printer (trade name:

LBP-8 Mark IV; manufactured by Canon Inc.), was



Its charging roller was taken out of the process cartridge, and was used as
a base for the charging 25 roller of the present invention. The surface
| ayer of the charging roller thus taken oul3was renoved by wet abrasion
using water. - 17 - On the charging roller having been thus abraded, a
covering | ayer as shown bel ow was forpmed. (by weight) Methylol nylon

100 parts 5 Conductive titani um oxi de 20 parts As

materials f th ' I r, th b i_al '

dissol ved in a SRYAETRY SHndrnat: R, Pt o/ dU B 2TC,

coati ng conpositi.on. | s, coati It h

charging roller B FRTHPY qu]gr C%”%ﬁ&éﬁﬁ‘g c1113-'y(5’rf ?\%28)‘1‘%(” r I%nt Li' gk.

Thus, the chargi na?]gé)iéq?% (r)% 43&%)“%“&1; Y AP Fote St HRP IMa1@fng\ ONg the
C r '

peri phery of t hé™S argi hus
' roller of the present invention. The surface layer of

5 the charging roller thus taken out was removed by
abrasion.
On the charging roller having been thus abraded, a

covering layer was formed using a tubing as shown

below.

10 | (by weight)
Nylon 12 100 parts
Carbon black 20 parts

As materials for the covering layer, the above
materials were melt-kneaded and extruded into a tube,
15 - followed by stretching to obtain a tubing having an
inner diameter of 14 mm and a wall thickness of 40 um
before heat shriﬂﬁing. To the inside of this tubing,
the charging roller previously obtained was inserted,
followed by heating at 100°C for 2 minutes to cause the
20 tubing to heat-shrink on the charging roller to form a
covering layer thereon. Thus, thé charging roller of
the present invention was obtained.
Evaluation on the charging roller thus obtained
was made in the same manner as in Example 1. Résults
25 obtained are shown in Tables 1 and 2. |

Example 9

A process cartridge (model name: EP-E Toner



obt ai ned, <-al um num foil of 10 mmw de was wound in 15 cl ose contact and
a direct voltage (250 V) was applied across the support and the al um num
foil to neasure the resistance of the chard®g roller at a tenperature of
23.5[err]C and a humdity of 50 % by means of a resistance nmeter H OKI 3119
DEG TAL Merr] H TESTER (manufactured by 20 H oki Denki K K ). Results
obt ai ned are shown in Table 1. The surface roughness (Rz) of the charging

rol | er obtained was al so neasured, by the nethod previ.ously descri
ResUl 1 s obtal nedar e AagRN,  FEaGHiE 8 1oast bean B (ol iadiet |

set in avirgin _ i d d : - [

vas lrjrts)led afs ahch‘gélggié%%l?lrt‘?’l I'g%e%4ée%%zﬂer%rlﬁe®prﬁ%%w'-)’%%é l:gg(razgi ﬁgd
asse y of the S | Ot éﬁﬁﬁ? - dHEEs
reproducti on run#ﬁ%%%@t&?%?e&%%%aﬁ%%%at t elﬁzleﬁil ??glé'sr%eé and after

the 6,000 sheet {LONIAGYELE YoFLEY | WadDEfate bt ¥ Xn@igrocess
5 cartridge, and was used as a base for the charging
roller of the present invention. The surface layer of
the charging roller thus taken out was removed by
abrasion, and a covering layer was formed using a

tubing as shown below.

10 (by weight)
Silicone resin ' 100 parts
Carbon black 25 parts

The above materials were melt-kneaded, and a
tubing having an inner diameter of 10.5 mm and a wall
15 thickness of 150 pm was obtained by extrusion. To the
inside of this tubing, compressed air was blown and,
while expanding tﬁe inner diameter of the tubing, the
above charging roller having been abraded was inserted
to the tubing. Thereaffer, the compressed air was
20 stopped blowing and the tubing was caused to shrink to
form a covering layer. Thus, the charging roller of
the present invention was obtained.
Evaluation on the charging roller thus obtained
was made in the same manner as in Example 1. Results
25 obtained are shown in Tables 1 and 2.

Example 10
(by weight)



5 I mage quality. Results obtained are shown in Table 2. In Table 2, "A"
I ndi cates that the inmages obtai ned are good; "B", practically usable; and
"C', practically unusable. The above inmage 2%producti on runni ng test was
made 10 in an environnent of tenperature 15[ err]C and humdity 10%
(environnment 1) and in an environnment of tenperature 30[err]C and humdity
80% (environnent 2). Exanple 2 A charging roller as the chargi ng nmenber of

the 15 present invention was produced according to the fqJlow n
procedure. (by mw%e%%ﬁesm 18 paxgts_LOO

parts. Carbon bl 30 part 0 Zi nc
oxi de &fauctive tin oxide 5 parts Fatty aci 31.3 arts

2 parts The abov er were kneaded for 10 mi nutes by nmegy
cl osed m xer con(??o dll’?é O[err]C and thereafter 30 parts by \%)m g‘ht of

ht h | 25
napht hene oil was knea@?ﬁ%{i? wald) dvody #EHY éémé h@aﬁ’&

foll owed by further 20 n1nutes by nmeans of a cl osed
5 as in Example 9 except that the above materials were

used to form a covering layér. Evaluation was made
similarly. Results obtained are shown in Tables 1 and
2.
Example 11
10 A charging roller was produced in the same manner
" as in Example 8 ekcept that the nylon 12 used in the
tubing was replaced with 100 parts by weight of |
polyurethane resin. Eva;uation was made similarly.
Results obtained are shown in Tables 1 and 2.
15 Example 12
The charging roller remanufactured in Example 4
and on which each'évaluation and image reproduction
running test were made was secondly remanufactured in
the following way.

20 The charging roller was abraded in the depth
direction by 100 pym as an abrasion depth. Since
immediately after the first remanufacturing the surface
layer was in a layer thickness of 200 pm, it follows
that, in the abrasion depth of 100 ym, the layer was

25 removed by about a half.

On the peiiphery of the charging roller having

been abraded, a tubing was covered in the following



m xer cool‘ed to 20[err]C to prepare a material conpound. - 19 - To this
mat eriral conmpound, as a vul cani zing agent 0.5 part by weight of sulfur and
as vul cani zing accelerators 1 part by weigl26 of a thiazole type vul cani zi ng
accelerator and 1 part by weight of a 5 t hi urum type vul cani zi ng :
accel erator were added, all based on 100 parts by weight of the naterial
rubber SBR, foll owed by kneading for 10 m nutes by neans of a tw n-rol

mll cooled to 20[err] C. The conpound thus obtai ned was vul cani zi ng- nol ded
around a stainl é8&Y40 steel mandrel of 6 mm di aneter by neans of a press
nol di ng machine to forman elastic |ayer so as to have the gshape of a)
roller of 12 mmin external dianeter. Next, on the elastic féﬁ/ eight

resi st ance contrﬁl quereas ngmm bel ow was forned. 15 0 r
(by weight) Poly TR 8 | 10010par9% %% t hi.um
perchl orate Carbon black 0.7 parts 20 parts

5 The above materials were melt-kneaded, and a

tubing having an inner diameter of 10.5 mm and a wall
thickness of 80 ym was obtained by extrusion. To the
inside of this tubing, compressed air was blown and,

while expanding the inner diameter of the tubing, the

10 above charging roller having been abraded was inserted
to the tubing. Thereafter, the compressed air was
Stopped blowing and the tubing was caused to shrink to
form a covering layer. Thus, the charging roller of
the présent invention was obtained.

15 Evaluation on the charging roller thus obtained
was made in the same manner as in Example 1. Results
obtained are showﬁ in Tables 1 and 2.

Comparative Example 1
A process cartridge (model name: EP-E Toner

20 Cartridge), used in a laser beam printer (trade name:
LBP-8 Mark IV; manufactured by Canon Inc.), was
detached after images were reproduced on 6,000 sheets.
Its charging roller was taken out of the process
cartridge. To the surface of the charging roller taken

25 out, powdery developer (toner) had adhered.

This cha:ging roller was set in a-virgin-process

cartridge (trade name: EP-E Toner Cartridge) as it was,



Car bon bl ack 3 parts As materials for the
resi stance control |ayer, the 20 above materials were dispersed and

di ssolved in a nethyl ethyl ketone (MEK) sd%ent to prepare a resistance
control |ayer coating conposition. This coating conposition was coated on
the above elastic layer by dipping to forma resistance control layer in 25
a |l ayer thickness of 150 pm On the resistance control |ayer, a surface

ayer a5 SOV el L Eud kL Sl A4 Shqantio i i S 4 L

O DL S AR e LTS L B8ed € o WS o0

he! PS8 Lot " GRS BESUAL Ul o 08 SRS OUERGERA] o
was made in the same manner as in Example 1. Here,

5 with regard to resistance, that of the charging roller
before the.running test, on which the toner had adhered
to its surface, was measured. Results obtained are
shown in Tables 1 and 2.

In the environment 1, non-uniform charging caused

10 by contamination of the charging roller slightly
occurred in halftone image areas at the latter-half
stage (4,500 sheets) of the image reproduction running
test.

Cémgarative E#amgle 2

15 A process cartridge (model name: EP-E Toner
Cartridge), usedﬁ;n a laser beam printer (trade name:
LBP-8 Mark IV; maﬁﬁfactured by Canon Inc.), was.
detached after images were reproduced on 6,000 sheets.
Its charging roller was taken out of the process

20 cartridge. To the surface of the charging roller taken
out, powdery developer (toner) had adhered.

To completely remove the toner from the surface of
this charging roller, the charging roller was immersed
in MEK and cleaned with a brush. The charging roller

25 having been thus cleaned was seen to have minute |
pinholes on its surface layer and its underlying

resistance control layer was seen. Since this could



to forma*surface layer in a layer thickness of 20 pm 10 fol |l oned by
drying to produce a charging roller. On the surface of the charging roller
t hus obt ai ned, however, spitting having a dgnmeter of about 1 nmwas seen
to have occurred. To remanufacture this charging roller having a defective
coating, the surface |ayer 15 havi ng caused the spitting was renoved by
dry abrasion. On the charging roller fromwhich the surface | ayer was
renoved by abrasion, a covering |layer was forned again using the above
surface | ayer co¥ ke cowpobn tpxactitaks usew neicchey meéarpramant eff and t he
desired 20 charging roller was obtained. Evaluation of resistance and
surface roughnesSUGface creughress noy |efaluptiprs Qhoimagas wergdnade.
reproduction running test were nade in the same manner as in Exanple 1.
Resul ts obtai ned are SHBR@raRivVeSRamDIe 3 1 and 2. Exanple 3 A charging

roll'er was produced 'K‘éﬁﬁ%&fﬂ&*éﬁYYE¥ was produced in the same manner

5  as in Example 1 except that no covering layer was
formed after the abrasion. Evaluation was made
similarly. Results obtained are shown in Tables 1 and

2.



- 21 - as’in Exanple 1 except that a water-based pol yurethane emul sion
(solid matter: 109% was used as a covering |ayer coating conposition to
forma covering layer in a‘layer thickness 2 <12 pm Eval uati on was made 5
simlarly. Results obtained are shown in Tables 1 and 2. Exanple 4 (by

wei ght) Pol yur et hane resin ' 100 parts 10 Car bon
bl ack : 10 parts A charging roller was
produced in the sane manner as in Exanple 1 except that the above naterials
wer e di spersed and di ssolved in a nefabde ek hyl ket one (MEK) solvent to
prepare a covering |layer coating conmposition 15 and a covering |ayer was
formed in a | ayer thi cknesBespltpeHifeasurenantoPfvas made simlarly.
Results obtained are_shown in Tables 1 and 2. Exanple 5 A charging roller

was produced in the BAhtehdRpRistance apd Spifags, ROUWSNN&SSHt that the

carbon bl ack used in the covering | ayer was replaced with 1 part by wei ght

Resistance (MQ) Surface roughess
Edge Middle Edge Rz (um)
Example:
1 0.85 0.89 0.95 ~ 3.688
2 0.96 1.08 1.02 5.023
3 2.00 1.91 1.85 3.221
4 1.06 0.91 1.23  3.048
5 1.11 0.97 1.20 2.366
6 1.22 .| 1.05 1.18 4.293
7 0.95 1.08 1.27 4.510
8 1.23 1.15 1.08 4.025
9 1.59 1.90 1.82 4.683
10 2.3¢ | .2.56 2.52 4.443
11 1.03 1.23 1.25 4.203
12 1.31 1.00 0.94 3.914
Comparative Example: :
1 2.63 3.69 3.30 3.721
2 - 1.24 1.06 1.11 -
3 0.76 0.81 0.80 9.533




of lithiumperchlorate and a covering layer was fornmed in a |ayer thickness
of 20. pm Evaluation was nmade simlarly. Results obtained are shown in

Tabl es 1 and 25 2. Exanple 6 (by weight)3o -- 22 - Fluorine resin
100 parts Conductive tin oxide 15 parts Carbon
bl ack : 2 parts A charging roller was
produced in the sanme manner 5 as in Exanple 1 except that the above

materials were di spersed and dissolved in a N nethyl pyrrolidone (NVP)
solvent to prepare a covering | ayerTalkeizg conposition and a covering

| ayer was fornmed in a |ayer thickness of 25 pm by spray coating. Evaluation
was made simil ar|y.Ragults paf Inage RePFRAUGEOR HMpNing TE@$es 1 and 2.
Exanple 7 A charging roller was produced in the same nanner

Environment 1 Environment 2
Initial 6,000sh. Initial 6,000sh.
Example:
1 A A A A
-2 A A A A
3 A A A A
4 A A A A
5 A A A A
6 A A A A
7 A A A A
8 A A A A
9 A A A A
10 A A A A
11 A S A A A
12 | . A A A A
Comparative Example:
1 A . C A A
2 - - ' - -
3 B - cC. c c




as in Exafipl e 6 excepf that, before the coating of the covering |ayer

;O?tZi Q?n ﬁggﬁﬁ;: ;Ll(r)nnnopr ﬂmmmllmlmmﬂlnxys bllgg:n;[/vas coat eﬂns%ﬁ - Q4

the surface (abraded surtace) by "di gpi fig, followed by dryi n "m Elneﬂnmﬂ ar

t he covering | ayer was forned thereon. Eval uation was nade

Results obtained are shown in Tables 1 and 20 2. Exanpl e
roll er as the charging nenber of the present invention was produced
according to the wHAT @8 dige. 25 A process cartridge (node

nane: EP-E Toner Cartridge), used in a |l aser beamprinter (trade nane:
LBP-8 Mark 1V; manufactured hy. Can@rdoess) foragremanufzetaetiaghed after

i mages were reproduced on 6,000 sheets. Its charging roller was taken out
of the process cahianging membamdhaniang & dagsde tver layershargiang

conductive support, the process comprising the steps
5 of;
carrying out meéhanical abrasion to remove
at least a surface layer provided on the charging
member; and
forming a layer on the surface laid bare by

10 the abrasion.

2. The process according to claim 1,
wherein said charging member is for use in
electrophotography.

15

3. The process according to claim 2,
wherein said charging member is provided in contact
with an electrophotographic photosensitive member and
electrostatically charges the electrophotographic

20 photosensitive member upon application of a voltage.

4. The process according to any one of
claims 1 to 3, wherein said charging member has an
elastic layer and a covering layer.

25
5. 'The process according to any one of

claims 1 to 3, wherein said charging member has the



roller of "the presentu&m The surface | ayer of 5 the charging

roll er thus takﬁ‘“ﬂ‘\g by abrasion. On the T
havi ng been thu covering |ayer qaas formed U$hiD§hed Hall egﬁeqac%%
t)

shown bel ow. 10 _
Nyl on 12 100 parts H‘”ﬂl’
20 parts As materials for the covering | ayer, the above n

nel t - kneaded and extruded into a tube, 15 fol |l oned by stretchlng to
obtain a tubi ng sapeofina irsEIesl) aneter of 14 mmand a wal | thickness of
40 pm before heat shrinking. To the inside of this tubing, the charging
roller previously obtained was inserted, followed by heating at 100[err]C
for 2 mnutes to cause the 20 tubing to heat-shrink on the charging
roller to forma covering | &yer Aehargingrmenbahcaprigiing rol ler of the
present invention was obtained. Evaluation on the charging roller thus
obt ai ned was maRenuGHive FHPRATHANGRT Rleaahpiw LayRes, Rrevided on

obtai ned are shown in Tables 1 and 2.
5 the conductive support;

i said charging meﬁber having a surface layer
which is a layer formed after at leést a surface layer
which had been provided on the charging member has been
removed by mechanicai abrasion. |

10
7. The charging member according to claiﬁ
6, wherein said charging member is for use in

electrophotography.

15 8. The charging member according to claim
7, wherein said qbérging member is provided in contact
with an electrophotographic photosensitive member and
electrostatically charges the electrophotographic
photosensitive member upon application of a voltage.

20

9. The charging member according to any
one of claims 6 to 8, wherein said charging member has

an elastic layer and a covering layér.

25 10. The charging member acéording to any
one of claims 6 to 8, wherein said charging member has

the shape of a roller.



Example 9 A pLQgess—eartrfd’é”(nDdel nanme: EP-E Toner -24- Cartridge),
used i n a Iaser bea rade name: LBP-8 Mark 1V, manufactured by
Canon Inc.), %@mﬁ i mages wer gqr epr oduced TaR Sﬁee@f@&B&Jﬁ@{% 18oed | 1S
char gi ng roII out*of the process 5 cartri sed
as a base for the charging roller of the present inventi
| ayer of the charging roller thus taken out was renoved ;- nd a
covering |ayer was formed using a tubing as shown bel ow. 10
(by weight) Silicone resin 11. The chaﬁglng member accorfitgdaid sarfsar bon
bl ack _ _ _ parts The above materials were
nel t - kneaded, arnshed dfIBIHLAE\E NP @) iWhedleidi amide chairglitgh membsnd iz vl |
15 t hi ckness of 150 [err]m was obtained by extrusion. To the inside of
this tubing, comireagsialy avembeas Hawiny dedn remanufactured.
5 12. A process cartridge comprising a

charging means having a charging member and an

additional means selected from the group consisting of

an electrophotographic photosensitive member, a

developing means and a cleaning means;

10 said charging membér having at least two
layers provided on a conductive support;
said charging member having a surface layer
which is a layer formed after at least a surface layer
which had been provided on the charging member has been
15 removed by mechanical abrasion; and
said -charging member and said additional

means being integrally supported in and detachable from

the body of an electrophotographic apparatus.

20 13. The process cartridge according to
claim 12, wherein said charging member is provided in
contact with the electrophotographic photosensitive
member and electrostatically charges the
_electrophotographic'photosensitive member upon

25 application of a voltage.

14. The process cartridge according to



whi | e expandi ng the—i-nrer—dianeter of the tubing, the—above—thargrﬂg—fﬁ+1er

havi ng been abraded t he tubing. Therea , the conpressed
air was 20 stoqum‘i mm\ &“Le tubi gg was cause IIE ‘F m a
u a

covering layer. Th rgeng*roller of the present

obt ai ned. Eval uation on the charging roller thus obtaln t he
sane manner as in Exanple 1. Results 25 obt ai ned are shown in Tables 1
and 2. Exanple 10 (by weight) - 25 - Propylene resin’

100 parts Condughiig¥é f1i20n 09Xi1d¢ wherein said charging membBrphassaGar bon
bl ack 10 parts A charging roller was

produced in theeyasitnagerSand ascorelbEiagplayérexcept that the above
materials were used to forma covering |ayer. Evaluation was nade
simlarly. Results obtained are shown in Tables 1 and
| 15. The process cartridge according to

5 claim 12 or 13, wherein said charging member has the

shape of a roller.

16. The process cartridge according to
claim 12 or 13, wherein said charging member is a

10 charging member having been remanufactured.



2. Exanple 11 10 A charging roller was produced in the sanme manner
as in Exanple 8 except that the nylon 12 used in the tubing was repl aced
with 100 parts by wei ght of pol yurethane resin. Evaluation was nade
simlarly. Results obtained are shown in Tables 1 and 2. 15 Exanpl e
12 The charging roll.er remanufactured in Exanple 4 and on whi'ch each

eval uation and i mage reproduction running{ppst were made was secondly
remanufactured in the followi ng way. 20 The charging roller was
abraded in the depth direction by 100 [err] mas an abrasi on depth. Since

i mredi ately after the first remanufacturing the surface layer was in a

| ayer thickness of 200 pm it follows that, in the abrasion depth of 100
pm the layer was 25  renobved by about a half. On the periphery of the
charging roller having been abraded, a tubing was covered in the follow ng

FIG.1




- 26 - way. (by weight) Propylene resin 100
parts. Carbon bl ack 20 parts 5 The
above materials were nelt-kneaded, and a t ubi ng having an inner di aneter of
10.5 mm and a wall thickness of 80 pm was obtained by extrusion. To the
inside of this tubing, conpressed air was bl own and, while expanding the

i nner dianeter of the tubing, the 10 ghgve charglng roll er having been
abraded was inserted to the tubing. Thereafter, the conpressed air was

st opped bl ow ng and .t he tubing was caused to shrink to forma covering

| ayer. Thus, the charging roller of the present invention was obtained. 15
Eval uation on the charging roller thus obtained was made in the sane nmanner
as in Exanple 1. Results obtained are shown in Tables 1 and 2. Conparative
Exanple 1 A process cartridge (nmodel nane: EP-E Toner 20 Cartridge),

used in a |aser beamprinter (trade nane:

FIG.2




LB%—8 Mark |V; manufactured by Canon Inc.), was detached after inmages were
reproduced on 6,000 sheets. Its charging roller was taken out of the
process cartridge. To the surface of the charging roller taken 25  out,
powdery devel oper (toner) had adhered. This charging roller was set in a
virgin process cartridge (trade nanme: EP-E Toner Cartridge) as it was,

27 - without neans such as cl eaning, and-m%f used as a charging roller

| ocated at the primary charging assenbly o /Bhe above | aser beam printer.
Eval uati on was made in the same manner as in Exanple 1. Here, 5 with
regard to resistance, that of the charging-roller before the running test,
on which the toner had adhered to its surface, was neasured. Results
obt ai ned are shown in Tables 1 and 2. In the environment 1, non-uniform
chargi ng caused 10 by contam nation of the charging roller slightly
occurred in halftone image areas at the latter-half

- FIG.3
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stage (4,500 sheets) of the inmage reproduction running test. Conparative
Exanple 2 15 - A process cartridge (npdel nane: EP-E Toner
Cartridge), used in a | aser beamprinter (trade name: LBP-8 Mark 1V,

manuf actured by Canon Inc.), was detached after imges were reproduced on
6, 000 sheets. Its charging roller was taken out of the process 20
cartridge. To the surface of the chargi ngyg oller taken out, powdery
devel oper. (toner) had adhered. To conpletely.renove the toner fromthe
surface of this charging roller, the charging roller was i mersed in MEK

and cleaned with a brush. The charging roller 25 havi ng been thus
cl eaned was. seen to have mnute pinholes on its surface layer and its
under |l ying resi stance control |ayer was seen. Since this could .= - 28 -

not be put in practical use, neither neasurenent of surface roughness nor
eval uation of inages were nade.

FIG.4




Conpar ati-ve Exanple 3 A charging roller was produced in the same manner 5
as in Exanple 1 except that no covering |ayer was forned after the
abrasion. Evaluation was nade simlarly. Results obtained are shown in

Tables 1 and 2. - 29 - Table 1 Results of Measurenent of Roller

Resi stance and Surface Roughness Re5|stagﬂ§ (N[err]) Surface
roughess Edge M ddl e Edge Rz (pm Exanple: 1 0. 85
0. 89 0. 95 3.688 2 0. 96 1.08 1.02

5.023 3 2. 00 1.91 1.85 3.221 4 1. 06

0.91 1.23 3.048 5 1.11 0.97 1.20

2.366 6 1.22 1.05 1.18 4. 293




7 0: 95 1.08 1.27 TTT——4-510-8 M

1.08. 4.025 9 1 5unsSheetHas13 4. 683 10
2.34 - 2.56 2.52 grﬂ_#_,ﬂi—23~"”’~TT25
4.203 12 1.31  ° 1.00 ”,I 3.914 Conparative T
Exanmple: 1 2.63 3 69 3.721 2 1.24 T
1.06 1.11 0. 76 0.81 0. 80
9.533 - 30 - Table 2 Results of I'mage Reproduction Running Test
Envi ronment 1 Prpcess £ RehiiE K tufing hng Merfibef) Oéﬁargmg 'Mbki@r
6, 000sh. Exanple
A ‘Remanufacfured by the Rema@ufacturmg l}(ocess and Process A
A Cartridge Having the Charging Member

ABST F_THE DISCL E

A process for remanufacturing a charging
member having at least two layers on a conductive
support is described. The process involves carrying-

S out mechanical abrasion to remove at least a surface
layer of the charging member, followed by'forming a
layer thereon. Also, a charging member remanufactured
-by the process and a process cartridge having the

hanging member are described.

oy
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of a voltage, 5

Cartndge Havmg the Chargmg Member

'
ABST

A process for remanufacturing a charging

member having at least two layers on a conductive

support is described. The process involves carryingf

out mechanical abrasion to remove at least a surface

layer of the charging member, followed by forming a

layer thereon.' Also a cherging member remanufactured

by the process and a process cartridge having the

hanging member are descrlbed..



conductive support, the process conprising tﬂ@@g@?t&ﬂ;ipﬁﬁﬁ i ™
me¢hani cal abrasion to renove at |east a surfge@lmfer pragge: S i rpagerh .

‘menber; and forming a | ayer oh i asing@cagized d-BarpAEeY--+-hd
abrasion. 2. The process according to claim L, Gl&siacowhermiged saitd paged gi-ng
menber is provided in contact with said

br to be charged
menber to be charged is an el ectrophot og?gpﬁ q@@@@@wa%@mﬁ%

3. The process according to claim1 or 2, whefre+f—sarc~chargrmg Trember—1as

charging 10

REPLACEMENT‘SHEETS SG_
+-rig reged

an el astic | ayer andirotimmiobdgcktagfrthel prefieatploventianchsdtag to any one
of 25 claims 1 to 3, wherein said charging nenber has the shape of a

roller.

10

15

20

25

32prov1de a charging member remanufactured by such a

remanufacturing process and a process cartridge having

the charging member thus obtained.

The present invention provides a process for

- remanufacturing a charging member for electro-

photography and for charging a member to be charged

upon application of a voltage, the charging member

having at least two iayers on a conductive support, the
process comprising the steps of;

carrying out mechanical abrasion to femove at
least a surface layer prqvided °“.?he charging member;
and o A

forming a layer. on the surface laid bare by the
abrasion.

' The present invention also provides a_charging
member‘reﬂanufactured by the above remanufacturing
process, and a proceés cartridge having such a charging

member.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates an example of the layer
structure of the charging member according to the
present invention.

Fig. 2 illustrates another example of the layer
structure of the charging member according to the

éresent invention.

Fig. 3 illustrates an example of the layer

structure of a charging member before the
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5. The: process accordlng to any one of clains 1 to 4, -wherein said
methani cal abrasion is wet abrasion with water. 5

chargi ng menber for” el ectro- photography and for charging. a”mm "Iﬂﬁ#&” ,m
charged upon application of a voltage, conprising a conductive suppo

at least two |ayers provided on the condugilve support; 10

sai d chargi ng menber having a surface |ay Which is a layer forned after

at least a surface |layer which had been provided on the chargi ng menber has
been renobved by nechani cal abrasion. 15 7. The charging
menber according to claim®6, wherein said charging nenber is provided in
contact. with an el ectrophot ographi ¢ photosensitive nenber and

el ectrostatically gﬁgﬂggﬁ_ﬁﬂgng%%gﬁﬁophotographic phot osensi tive menber
upon application of a voltage. . "The charging nenber according to claim
6 or 7, wherein said chargi ng_ henrprogesanter asdnanufayeurand a covering
| ayer. 25 9. The chargi ng menber accordlng to any
: chaxrging member for electrophotography and for charging

a member to be charged upon application of a volrtage,

S the charging member having at least two layers on a
conductive support; the process compriéing the steps
of;
carrying out mechanical abrasion to remove
at least a surface layer proéided on the charging
10 member: and

forming a layer on'the surface laid bare by

the abrasion.

_2. The process according to claim l;
15 wherein saild charging member is provided in contact
with said member to be charged and said member to be
charged is an electrophotogfaphie photosensitive

member.

20 3. The process according to claim 1 or 2,
wherein said charging member has an elastic layer and a

covering layer.

4. The process according to any one of
25 » claims 1 to 3, wherein said charging member has the

shape of a roller.

This is the replacement sheet
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one of clains 6 to 8, wherein said charging nenber has the shape_QL_g_‘__B_ﬁ;_‘
rél | er. - 33 - 10. The charging nenber according to any one of clains

to 9, wherein said charging nenber is a charging nenber havi jMﬁ l '
remanufactured. 5 _ 11. The chargi ng nenber accdf ImeHl'm”"
one of claims 6 to 10, wherein said.nechanical abrasion is wet dbrasibns
using water. 12. A process cartridge cbng isSing a 10 char gi ng neans

havi ng a chargi ng nenber and an additional neans selected fromthe group
consi'sting of an el ectrophot ographi c photosensitive nmenber, a devel opi ng

means and a cl eani ng nmeans; said charging nenber having at |east tw 15
| ayers provided on a conductive support; said chargi ng nenber having a

surface layer which is a laygr f sprface | gyer which
had been provided on the chagging£%§%%§%£%£§%%8%§§§5 € $“Jéghe °
: claims 1 to 4, wherein_said mechanical abrasion is wet

abrasion with water.

5 6. A charging member for electro-
photography and for charging-a membex tc be charged
upon application of a voltage, comprising a conductive
support and at least two layers provided on the
conductive support}

10 ' said charging member having a surface layer
which is a layer formed after at least a surface layer
which had been provided on the charging member has been

removed by mechanical abrasion.

15 : _Z; The charging member according to claim
6, wherein said éharging member is provided in contact
with an electrophotogréphic photosensitive member and
electrostatically chaiges the electrophétcgraphic

photosensitive member upon application of a voltage.

20
8. The charging member according to claim
6 or 7, wherein said charging member has an elastic
layer and a covering layer.
25 9. The charging member according to any.

one of claims 6 to 8, wherein said charging member has

the shape of a roller.

This is the repiacement sheet
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renoved by mechani cal abrasion; and 20 said\;E;FarﬁﬁﬁﬁEﬁﬁéT-~‘

and said additional neans being integrally supported in and! ﬂﬂﬁ“ﬂ
t he body of an el ectrophot ographic apparatus. 13. The proce s "”ﬂ”

according to 25 - claim 12, wherein said charging nenber is provided in
contact with the electrophotographi0|ﬂug sensitive nenber and '
el ectrostatically charges the - 34 - "€l ectrophot ographi ¢ photosensitive

menber upon application of a voltage. 14. The process cartridge accordi ng
to 5 claim12 or 13, wherein said chargi ng nenber has an elastic |ayer
and a covering layer. ‘15. The process cartridge according to any one of
clains 12 to 14, wherein said charging nenber 10 has the shape of a
roller. 16. The process cartridge according to any one of clains 12 to 15,
wherei n said charging menberlQs The charging member accarding to any

one of claims 6 to 9, wherein said charging member is a

charging'member having_been remanufactured.

5 ' 11l. The charging member according to any
one of claims 6 to 10, wherein said mechanical

abrasion is wet abrasion using water.

12. A process cartridge comprising a
10 charging means having a charging member and an
additional means selected from the group consisting of
an electtophotbgraphid photosensiﬁiva hember, a
daveloping means and a3 cleaning means;
said charging member having at least two
15  layers provided on a conductive support;
said charging member hading a surface layer
which 1is a layer formed after at least a surface layer
which had been provided on the charging member has been
removed by mechanical abrasion: and
20 saild charging member and said additional
means being integrally supported in and detachable from

the body of an electrophotographic apparatus.

13. The process cartridge according to
25 -uclaim 12, wherein said charging member is provided in
contact with the electrophotographic photosensitive
member and electrostatically charges the

' heet
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\_\\
a{qhérging membér’ havi ng been remanufactured. 15 I"ﬂ,

W0

»

- 34 -

electrophotographic photosensitive member upon

application of a voltage.

14. The process cartridge according to
5 c¢laim 12 or 13, wherein said charging member has an

elastic layer and a covering layer.

1S. The process cartridge according to any
one of claims 1Z to 14, wherein said charging member
10 has the shape of a roller.

16. The process dartridge_according to any
one of claims 12 to 15, whersin said charging member is
a charging member having been remanufactured.
15 : o _
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