
EP 0 435 342 B1 Description BACKGROUND OF THE INVENTION 5   Field of the
Invention The present invention relates to a cleaning blade which is
employed in a cleaning device of an image form- ing apparatus such as
electrostatic copying machines, printers, and facsimile apparatuses, and is
used for eliminating remaining toner from a surface of an Image-holding
member by pressure-contact thereto. 10      The present invention also
relates to an apparatus employing the cleaning blade. Related Background
Art In a known Image forming apparatus, in which transferable toner images
formed on an image-holding 15 member are repeatedly transferred onto a
transfer material such as paper, toner remaining on an image-holding member
has to be removed completely in every transfer step. Generally the
remaining toner is eliminated by pressing uniformly a blade, which Is made
of a rubber elastomer and has a precise edge, against the surface of the
image-holding member and sliding the blade on the surface. The cleaning
blade Is usually made of ur- ethane rubber. 20      The cleaning process
employing the urethane rubber, however, is disadvantageous In that the
simple pres- sure-contact of the cleaning blade with the image-holding
member causes reversal or bounding of the cleaning blade 3 of urethane
rubber supported by supporting member 2 as shown by a dotted line In Fig. I
because of the high friction coefficient of the urethane rubber and the
resulting strong friction between the urethane rubber and the Image-holding
member, thus the remaining toner being not removed. 25      For this
reason, measures have been investigated and practiced such that the tip of
the cleaning blade made of polyurethane rubber or the surface of the
photosensitive member Is covered with a lubricating fine powder or the like
of a fluorine type resin such as polyvinylidene fluoride and
polytetrafluoroethylene to reduce the friction between the urethane rubber
and the photosensitive member at an Initial sliding stage. Such lu-
bricating fine powder is required to be applied uniformly In a minimum
amount since excessive application af- 30  fects the image because of its
electric characteristics. However, such application is not easy
technically, still involving problems on reliability as to the reversal or
bounding of the blade caused by non-uniform coating. There Is another
problem that during repetition of the cleaning process, the lubricating
fine powder is scat- tered and lost from the vicinity of the edge, reducing
Its lubricating effect, and the toner which comes instead to play the role
of the lubricating powder gives less friction-reducing effect, thus the
urethane blade scratching 35  or abrading a photosensitive member,
especially an organic photosemiconductor to shorten the life thereof. As
the urethane rubber material used for such a type of cleaning blade, a
casting type of thermosetting liquid urethane is used usually because of
its abrasion resistance to a photosensitive member and the like, and
non-occurrence of contaminating the photosensitive member, the toner and
the like caused by exudate from the urethane rubber. This type of urethane
materials require a long reaction time for heat cure, and are 40  highly
reactive to moisture in the atmosphere, involving problems In production
equipment cost, and control of the material quality. Accordingly, a
production process free from such problems are desired. According to the
EP-A- 0 384 354, which represents a post-published prior right falling
within the terms of Article 54(3) EPC, the cleaning blade being made of an
elastic material such as polyurethane rubber or silicone rubber comprises
powder of a graphite fluoride. The graphite fluoride powder has an average
particle diameter 46  of not more than 20 pm, particularly in the range of
1 pm to 8 [err] SUMMARY OF THE INVENTION An object of the present invention
is to provide a cleaning blade having a small friction coefficient, and 50
not scratching the surface of an Image-holding member. Another object of
the present invention is to provide a cleaning blade which is produced
readily with in- variable quality. 



Afurtherobject of the present invention Is to provide an apparatus equipped
with the image-holding mem- ber. 66      According to an aspect of the
present Invention, there Is provided a cleaning blade of a cleaning device
for eliminating remaining toner powder from a surface of an image-holding
member, the cleaning blade being constituted of silcone rubber, and the
silicone rubber containing a filler having a particle diameter of not more
than 1 pm and containing not more than 5 % by weight of a low-viscosity
organosiloxane component, having 2    EP 0 435 342 B1 rubber hardness
within the range of from [err]  according to JIS A, and causing permanent
compression set of not more than 20 % according to JIS K 6301. According to
another aspect of the present Invention, there Is provided an apparatus
unit mountable to and demountable from a main apparatus, the unit being
constructed from at least one of a charging means 5   and a developing
means, together with a cleaning blade In one unit, the cleaning blade being
constituted of silicone rubber, and the silicone rubber containing a filler
having a particle diameter of not more than 1 [err] and containing not more
than 5 % by weight of a low-viscosity organosiloxane component, having
rubber hard- ness within the range of from [err]  to 90 according to JIS A,
and causing permanent compression set of not more than 20 % according to
JIS K 8301. 10      According to still another aspect of the present
Invention, there is provided an electrophotographic appa- ratus comprising
a photosensitive member, a latent Image forming member, a developing means
for developing a formed latent image, a transfer means for transferring a
developed Image onto a transfer-receiving material, and a cleaning blade,
the cleaning blade being constituted of silicone rubber, and the silicone
rubber containing a filler having a particle diameter of not more than 1 pm
and containing not more than 5 % by weight of a low- 15  viscosity
organosiloxane component, having rubber hardness within the range of from
400 to 900 according to JIS A, and causing permanent compression set of not
more than 20 % according to JIS K 6301. According to a further aspect of
the present Invention, there Is provided a facsimile apparatus comprising
an electrophotographic apparatus and receiving means for receiving an Image
information from a remote ter- minal, the electrophotographic apparatus
comprising a photosensitive member, a latent image forming mem- 20  ber, a
developing means for developing a formed latent Image, a transfer means for
transferring a developed Image onto a transfer-receiving material, and a
cleaning blade, the cleaning blade being constituted of silicone rubber,
and the silicone rubber containing a filler having a particle diameter of
not more than 1 [err] and con- taining not more than 5 % by weight of a
low-viscosity organosiloxane component, having rubber hardness within the
range of from 400 to 900 according to JIS A, and causing permanent
compression set of not more 25  than 20 % according to JIS K 6301. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 Illustrates reversal of a cleaning
blade. 30      Fig. 2 is an enlarged Illustration of a sliding portion of a
cleaning blade brought into contact with a photo- sensitive member drum.
Fig. 3 Illustrates roughly a constitution ofa usual transfertype of
electrophotographic apparatus employing a cleaning blade of the present
invention. Fig. 4 is a block diagram of a facsimile apparatus employing as
a printer an electrophotographic apparatus 35  having a cleaning blade of
the present invention. Fig. 5 Illustrates a state of abrasion of a cleaning
blade after use for a long period. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT 



40      The cleaning blade of the present invention has a small friction
coefficient, and is abraded by Itself grad- ually as shown In Fig. 2 Into
fine powder 5 without scratching the surface of a photosensitive member
drum 1, and the resulting minor amount of the powder functions as a
lubricating medium, allowing a toner 4 to be eliminated with low friction
sliding. The cleaning blade is produced by a technique of rubber Injection
molding, and is simple and reliable. 45      The cleaning blade of the
present Invention does not undergo the reversal of the blade at the Initial
stage of sliding on a photosensitive member, lengthen the life of an
Image-holding member like a photosensitive member without scratching
thereof, and is produced with high-quality and high productivity, thus
giving a sat- isfactory cleaning effect. The silicone rubber is designed to
have a rubber hardness appropriate for pressing It to an image-holding 50
member from a larger distance and with a larger load than a predetermined
distance and load in order to give a desired contact pressure, in view of
removability of remaining toner. A lower hardness of the rubber causes
insufficiency of the pressure or elasticity of the rubber, rendering the
cleaning blade to come Into contact with an Image-holding member through a
larger face, thus causing Increase of friction on sliding and decrease of
the sliding ability. Therefore, the hardness Is not less than 400 according
to JIS A. On the contrary, a cleaning 55   member having a higher hardness
causes scratch on the image-holding member. Therefore the hardness is not
higher than 900 according to JIS A. Preferably, the hardness is within the
range of from [err] according to JIS A. The hardness Is measured by the
Spring Type Hardness Test (Type A) according to the Japanese Industrial 3
EP 0 435 342 B1 Standard JIS K 6301: Physical Testing Methods for
Vulcanized Rubber (1975; item 5). The contact pressure of the cleaning
member to the image-holding member have to be maintained to be higher than
the predetermined minimum value of variation in the pressure, since at a
pressure lower than the minimum the elimination of the remaining toner will
become impracticable. Rubbers will deform irreversibly 5   by internal
plastic flow on receiving a contact pressure, namely creeping. The cleaning
member is desired to cause less creeping. As the criterion, the permanent
compression set of the rubber is not more than 20 %, pre- ferably not more
than 10 % according to JIS K 8301. The permanent compression set Is
measured by the Compression Set Test according to the JIS K 6301 mentioned
above (item 10). 10      Silicone rubbers usually contain a
low-molecular-weight poiysiloxane oil having a low viscosity of about [err]
Pa.s (20centipoise) orlesswhich has been formed In synthesis of a raw
material forthe silicone rubbers. At a higher content of this component, on
contact-pressing the silicone rubber cleaning blade having an edge, the
pressure onto the surface reaches several tens kg/cm2, which exudes the
low-viscosity oil onto the surface of the image-holding member, thereby
affecting the electrostatic photographic process. Therefore a silicone 15
rubber preferably contains a less amount of the low-viscosity oil
component. The content is not higher than 5 % by weight, preferably not
more than 3 % by weight. The silicone rubber is of any material of a room
temperature-curable type of RTV, a low temperature-cur- able type of LTV, a
high temperature-curabie type of HTV, and the like, provided that It
satisfies the aforemen- tioned requirements. However, the LTV, an addition
reaction type of liquid silicone rubbers, is preferable which 20 has a
sufficient rubber flow property, reacts quickly by heating, leaving no
unreacted matter, and gives rela- tively less molding shrinkage. For the
purpose of Imparting a minimum level of abrasion resistance, a filler
having a minor average di- 



ameter of primary particles is added to the silicone rubber constituting
the cleaning blade. If the particle di- ameter Is larger than that of the
toner particles employed In the electrostatic photography, problems arises
25  that the filler particles make rougher the edge portion formed on the
cleaning blade of silicone rubber which contains the dispersed filler
particles and comes Into pressure-contact with the image-holding member,
there- by rendering the toner cleaning impracticable, and that the cleaning
performance is lowered because the abraded and chipped portion of the
silicone rubber cleaning blade becomes larger than the toner particle di-
ameter. Accordingly, the filler has preferably a diameter less than that of
the toner. The diameter of the filler 30  Is thus not more than I pm. The
filler to be added Is preferably In an amount of not less than 5 % by
weight in view of viscoelastic mechanical property, impartment of minimum
abrasion property, and elongation of dura- tion of life of the silicone
rubber cleaning blade. The filler to be added may be any material provided
that the aforementioned property requirements are satisfied. The examples
include fine organic resin powder, such as ultra-high density polyethylene,
nylon, and 35 fluorine-type resins, and fine inorganic powder such as
molybdenum disuifide, fluorocarbon, and silica, and multi-component systems
derived therefrom. Among them, fine powder silica including wet-process
silica and dry-process silica Is preferable In view of the particle
diameter, the dispersibility In silicone rubber, and no scratch of the
surface of an Image-holding member. In particular, hydrophobicity-treated
silica having improved dispersibility is preferable. Further, fumed silica
and hydrophobicity-treated fumed silica are preferable In view 40  of the
particle diameter. In the cleaning process, the cleaning blade is required
to be brought Into precise contact with a curved surface of a cylindrical
photosensitive drum orthe like to achieve satisfactory cleaning
performance, forwhich the cleaning blade Itself have to be dimensionally
precise. Forthis purpose, the cleaning blade is mostdesirably molded by
Injection molding using a dimensionally highly precise mold damped at high
pressure. Thereby the 45 dimensional precision is improved and the
injection reaction time is shortened owing to a high shear flow of rubber
at the Injection, which Is advantageous in production. The bonding of the
molded silicone rubber with a supporting member Is liable to be
Insufficient. To solve this problem, a supporting member having an adhesive
applied preliminarily on the portion to be bonded is Inserted into the
mold, and the silicone rubber is molded In Integrity with the supporting
member, thus strong bonding being attained by utilizing rubber formation
re- 50 action. In such a manner, a cleaning blade having a higher quality
is prepared In a shorter molding time In com- parison with the one made of
urethane rubber. Fig. 3 Illustrate roughly a constitution of a usual
transfer type of electrophotographic apparatus employing a drum-shaped
photosensitive member. In Fig. 3, adrum-shaped photosensitive member 11 as
an Image-holding memberis driven to rotate around 55 an axis 11a in an
arrow direction at a predetermined peripheral velocity. During the
rotation, the photosensitive member 11 Is electrified uniformly to a
predetermined positive or negative potential with an electrifying means 12,
and subsequently is exposed to light Image projection L from a light Image
projection means not shown in the figure (slit exposure, laser
beam-scanning exposure, etc.) at an exposure section 13, thereby
electrostatic 4    EP 0 435 342 B1 latent Images being successively formed
on the peripheral surface of the photosensitive member in correspon- dence
with the projected Image. The electrostatic latent image Is subsequently
subjected to toner developement with a developing means 14, and the
developed toner image Is successively transferred by a transfer means 15
onto a surface of a trans- 5   fer-receiving material P which Is fed
synchronously with the rotation of the photosensitive member 11 to the 



space between the photosensitive member 11 and the transfer means 15 from a
paper-feeding portion not shown In the figure. The transfer-receiving
material P having received the transferred Image is separated from the
surface of the photosensitive memberand Introduced Into an image-fixing
means 18 to havethe image fixed, and is then 10  sent out of the apparatus
as a copied material. The surface of the photosensitive member 11 after the
Image transfer is cleaned for removal of remaining toner by using a
cleaning blade 16 of the present Invention, and treated with a preliminary
exposure means 17 to erase electro static charge and used repeatedly for
image formation. The uniform electrifying means 12 for the photosensitive
member 11 generally used is a corona electrifying 15  apparatus. The
transfer means 15 generally used are also a corona electrifying means.ln
the electrophoto- graphic apparatus, out of the structural elements such as
a photosensitive member, a developing means, and a cleaning means, a
plurality of the units may be Integrated into one apparatus unit so that
the apparatus unit may be mountable to and demountable from the main body
of the apparatus. For example, at least one of the electrifying means and
the developing means Is integrated with the photosensitive member and the
cleaning 20  blade into one unit which is mountable and demountable by a
guiding means such as a rail in the main body of the apparatus. The
aforementioned apparatus unit may comprise an electrifying means and/or a
developing means. In the case where the electrophotographic apparatus Is
used as a copying machine or a printer, the light image projection L is
given as reflected light or transmitted light from an original copy, or
otherwise given by 25  scanning of a laser beam, driving of an LED array,
or driving of a liquid crystal shutter array In accordance with the signal
made by read-out of an original copy. In the case where the
electrophotographic apparatus Is used as a printer of a facsimile
apparatus, the light image projection L is conducted for printing out the
received data. Fig. 4 shows a block diagram of an example for such a case.
30      A controller 21 controls an Image reading section 20 and a printer
29. The whole of the controller 21 is controlled by CPU 27. The read-out
data from the image reading section is transmitted to the other commu-
nication party through a transmitting circuit 23. Data received from the
other communication party is sent through a receiving circult22 to the
prnter29. The Image data Is stored in an Image memory. Aprintercontroller
28 controls a printer 29. The numeral 24 denotes a telephone. 35      An
image received through a circuit 25 (Image Information from a remote
terminal connected through the circuit), after demodulated with the
receiving circuit 22, decoded by CPU 27 and successively stored in the
image memory 26. When at least one page of Image have been stored in the
Image memory 26, recording of the Image of the page Is conducted. The CPU
27 reads out one page of image information from the image memory 26, and
sends out the decoded one page of Image Information to the printer
controller 28 which con- 40  trols a printer 29 so as to record the one
page of image information on receiving it from CPU 27. The CPU 27 receives
the following page during the recording by the printer 29. Images are
received and recorded In a manner as described above. (Method for preparing
Cleaning Blade) 45 Liquid A of TSE 3032 (trade name, made by Toshiba
Silicone KK.) containing a polysiloxane oil having a terminal vinyl group,
a platinum type catalyst, and silica, and Liquid B of TSE 3032 containing a
polysiloxane oil having a terminal vinyl group, a reaction controlling
agent, a hydrosilane, and silica were employed. The mixing ratio of Liquid
A and Liquid B, the content of silica In each Liquid, and the particle
diameter of 50  the silica were adjusted so as to obtain the molded
cleaning blade having the hardnesses as shown in Table 1. The starting
material mixture formulated as above was Injection-molded into a mold
heated preliminarily 



at [err] and having a supporting member Inserted therein which had been
treated for adhesion with a vul- canizing adhesive. After 60 seconds from
the Injection, the molded blade was removed from the mold, and 55   was
subjected to secondary cure at [err] for 4 hours. Subsequently it was
subjected to edge formation. The resulting article was used as a cleaning
blade. The cleaning blade formed above was evaluated for reversal at the
initial sliding, degree of scratch of the surface of the photosensitive
member after 3000 sheets of paper passed, and cleanability by use of an
elec- 5    EP 0 435 342 B1 trophotographic copying machine (Personal Copla
FC-5, trade name, made by Canon K.K.) employing an or- ganic photosensitive
member. Exmaple 1 5 Main material and curing material were prepared by
dispersing therein the following amount of silica. Main material: 10
TSE  3032A                                              100  g (Two liquid
addition reaction type silicone manufactured by Toshiba Silicone) 15 RX-200
(primary particle size:14nm [err] 10 g (Hydrohobicity-treated fumed silica
20                      manufactured by Japan Aerosil) Curing Material: 25
TSE3032B   10 g RX-200      1 g Conditions of molding: 30      A supporting
member pre-treated with vulcanizable adhesive for adhesion was inserted in
a Injection mold- ing machine. The main material and the curing material
were mixed in a ratio of 10:1 and molded by using the injection molding
machine. The molded product was worked Into a predetermined shape. Molding
temperature            [err] Molding time                   60 sec 35
Secondary curing temperature    200 C Secondary curing time          4
hours Properties of molded article: 40   Rubber hardness                JIS
A [err] Permanent compression set [err]  7% Example 2 45      Main material
and curing material were prepared by dispersing therein the following
amount of silica. 50 55    EP 0 435 342 B1 



Main material: TSE 3032A                                                100
g 5                     (Two liquid addition reaction type silicone
manufactured by Toshiba Silicone) RX-200 (primary particle size:14 nm [err]
20 g (Hydrohobicity-treated fumed silica manufactured by Japan Aerosil) 15
Curing Material: TSE3032B 10 g RX-200      2g 20 Conditions of molding:
Asupporting member pre-treated with vulcanizable adhesive foradhesion was
inserted in a injection mold- ing machine. The main material and the curing
material were mixed in a ratio of 10:1 and molded by using the 25
inJection molding machine. The molded product was worked into a
predetermined shape. Molding temperature             [err] Molding time
60 seac Secondary curing temperature    [err] Secondary curing time
4 hours 30 Properties of molded article: Rubber hardness
JIS [err] Permanent compression set [err]  7% 35 Exmaple 3 Main material
and curing material were prepared by dispersing therein the following
amount of silica. 40   Main material: TSE 3032A
100 g 45                     (Two liquid addition reaction type silicone
manufactured by Toshiba Silicone) RX-200  (primary  particle  size:14 nm
[err] 10  g (Hydrohobicity-treated fumed silica manufactured by Japan
Aerosil) 55   Curing Material: TSE3032B 10 g RX-200      1 g 7    EP 0435
342 B1 Conditions of molding: Asupporting member pretreated with
vulcanizable adhesive for adhesion was Inserted in a injection mold- ing
machine. The main material and the curing material were mixed In a ratio of
10:3 and molded by using the 5 injection molding machine. The molded
product was worked Into a predetermined shape. 



-      Molding temperature            [err] Molding time
60 sec Secondary curing temperature    [err] Secondary curing time
4 hours 10 Properties of molded article: Rubber hardness               JIS
A [err] Permanent compression set [err]6% 15 Exmaple 4 Main material and
curing material were prepared by dispersing therein the following amount of
silica. 20 Main material: TSE 3032A
100 g 25                  (Two  liquid  addition reaction  type  silicone
manufactured by Toshiba Silicone) RX-200 (primary particle size:14nm [err]
10 g 30   (Hydrohobicity-treated  fumed silica manufactured by Japan
Aerosil) 35 Curing Material: TSE3032B 10 g RX-200     1 g 40   Conditions
of molding: Asupporting memberpre-treated with vulcanizable adhesive
foradhesion was inserted in a injection mold- ing machine. The main
material and the curing material were mixed in a ratio of 10:0.7 and molded
by using the Injection molding machine. The molded product was worked Into
a predetermined shape. 45   Molding temperature           [err] Molding
time                  60 sec Secondary curing temperature    [err]
Secondary curing time         4 hours 50 Properties of molded article:
Rubber hardness               JIS [err] Permanent compression set [err]8%
55 Exmaple 5 Main material and curing material were prepared by dispersing
therein the following amount of silica. 8    EP 0 435 342 B1 Main material:
TSE  3032A                                              100 g 5
(Two liquid addition reaction type silicone manufactured by Toshiba
Silicone) Tokusil u (primary particle size: 20 nm[err] 10g (Trade name;
Wet-process silica manufactured by Tokuyama Soda) 



15 Curing Material: TSE3032B 10 g RX-200      1 g 20 Conditions of molding:
Asupporting member pre-treated with vulcanizable adhesive for adhesion was
Inserted in a injection mold- ing machine. The main material and the curing
material were mixed In a ratio of 10:1 and molded by using the 25
injection molding machine. The molded product was worked Into a
predetermined shape. Molding temperature            [err] Molding time
60 sec Secondary curing temperature    [err] Secondary curing time
4 hours 30 Properties of molded article: Rubber hardness                JIS
A [err] Permanent compression set [err] 9% 35 Comparative example I Rubber
material: 40 Ethylene-adipate type urethane prepolymer (made by Nippon
Polyurethane Kogyo K.K.; 45                     Mn:  1500,  NCO:  6.2  % by
weight)                    100 gr Curing agent: 50         1 ,4-butanediol
3.9 gr Trimethylolpropane       2.1 gr Molding temperature            1300C
Molding time                   30 minutes Secondary curing temperature
130 OC 55   Secondary curing time          4 hours The urethane prepolymer
was melted by heating, and thereto the curing agent was mixed. The mixture
was cast in a heated mold and was heat-cured. The molded product was worked
Into a predetermined shape. 9    EP 0 435 342 1 Properties of molded
article: Rubber hardness:               JIS A [err] Permanent, compression
set [err] 9 % 5 Comparative example 2 The experiment was conducted In the
same manner as In Example I except that aluminum silicate, Kyor- itsu Hard
Clay H-1 (trade name, made by Kyoritsu Yogyo KK.) was used In place of the
silica. 10 



Comparative example 3 Silicone rubber material: 15      Commercial grades
of a main material and a curing material, each containing silica and other
filler dis- persed therein, TSE 1026, Main material A
100 gr (two-part addition type liquid silicone, made by Toshiba Silicone
K.K.) 25              TSE  1026, Curing material  B
100  gr Molding condition: 30      The main material and the curing
material in a ratio of 1:1 was molded by Injection molding by using a mold
having a supporting member Inserted therein and preliminarily treated for
adhesion, and subjected to second- ary curing, and then worked for edge
formation, thus providing a cleaning blade. Molding temperature
[err] Molding time                   60 seconds 35   Secondary curing
temperature    [err] Secondary curing time          4 hours Properties of
molded article: 40   Rubber hardness:               JIS A820 Permanent
compression set [err]  12% Comparative example 4 45   Silicone rubber
material: Commercial grades of a main material and a curing material, each
containing silica and other filler dis- persed therein, 50 TSE 1026, Main
material A                                   100 gr (two-part addition type
liquid silicone, made by Toshiba Silicone K.K.) TSE 1026, Curing material B
100 gr 10    EP 0 435 342 B1 Molding condition: The main material and the
curing material In a ratio of 1:1 was molded by Injection molding by using
a mold having a supporting member inserted therein and preliminarily
treated for adhesion, and then worked for edge 5   formation, thus
providing a cleaning blade. Molding temperature  [err] Molding time
60 seconds Properties of molded article: 10 Rubber hardness:
JIS A [err] Permanent compression set [err]  30 % The cleaning blade formed
above was evaluated for reversal at the initial sliding stage, the degree
of scratch of the surface of the photosensitive member after 3000 sheets of
paper passed, and the cleanability 15  by using an electrophotographic
copying machine (Personal Copla FC-5, trade name, made by Canon K.K.) 



employing an organic photosensitive member. 20 25 30 35 40 46 50 55    EP 0
435 342 B1 [err]    EP 0 435 342 B1 REMARK: 1) Oil content: 5 grams of the
rubber sample was cut into small pieces and was extracted with 100 cc of
hexane by use of a Soxhlet extractor for 20 hours. The hexane was
evaporated off, and the weight of the re- 5   malning extract was
represented in % by weight. 2) Reveral at Initial sliding stage: The symbol
0 denote no reversal observed, and the symbol x denotes reversal observed.
In the case of the urethane blade, when vinylidene fluoride powder is
applied at the tip of the blade, no reversal occurs, but when it Is not
applied, reversal occurs. Accordingly the test for scratching of the photo-
10  sensitive member, deanabilty, and oil exudation was conducted with
application of the powder. 3) Scratching of photosensitive member: In image
printing atan optimum density level with a Canon Family Copia FC-5 (trade
name), when a black line is observed in the photosensitive drum periphery
direction, the scratching of the photosensitive member is evaluated as
"yes", and otherwise evaluated as "no". 4) Cleanability: In image printing
In the same manner as described In the above item 3), when a black line 15
Is observed In the photosensitive drum periphery direction and further
toner remains on the photosensitive member after cleaning, the deanability
is evaluated as "poor", and when no black line Is observed, evaluated as
"good". 5) Oil exudation: In image printing in the same manner as described
in the above Item 3), when a black line is observed on the photosensitive
member at a pressure-contacting position of the cleaning blade in a 20
length direction of the drum, oil exudation is evaluated as "yes", and when
no black line is observed, oil exu- dation Is evaluated as "no". 6)
Permanent compression set: Measured according to JIS K 6301. 7) Particle
diameter Denoted by the average diameter In [err] of primary particles,
measured by electro- microscopy. 26      8) Abrasion: represented by the
area (pm2) of the abraded portion 6 of the abraded blade 3 as shown In Fig.
5. As is clear from the above results, all of the cleaning blades of
Examples I to 5 of the present invention was found to undergo no reversal
at the Initial sliding stage, having excellent deanabiity, and causing no
oil exudation. 



30      On the contrary, the cleaning blade of Comparative example I
undergo reversal In the absence of fine powder of vinylidene fluoride,
while it scratches the photosensitive member in the presence of the f ine
powder added, shortening the life of the photosensitive member. The
cleaning blade of Comparative example 2, scratches the photosensitive
member and has low cleanability owing to the large particle size of the fi
ler, giving inferior Image. The cleaning blade of Comparative example 3 has
edge roughness of several [err] to ten or more 36  [err] after edge
working, unsatisfactory both In scratching of the photosensitive member and
in deanability, and additionally causing oil exudation owing to a larger
oil content. The cleaning blade of Comparative example 4 is made of the
rubber same as that of Comparative example 3 but is not subjected to the
secondary curing, causing larger permanent compression set, thus resulting
In poor cleaning after 200 to 300 sheets of printing, and yet involves a
problem of oil exudation owing to a high oil content 40 Claims 1. A
cleaning blade (3) of a cleaning device for eliminating remaining toner
powder (4) from a surface of an 45      image-holding member (1), said
cleaning blade (3) being constituted of silicone rubber, and said silicone
rubber containing a filler having a particle diameter of not more than I pm
and containing not more than 5 % by weight of a low-viscosity
organosiloxane component, the rubber having rubber hardness within the
range of from [err] to 90 according to JIS A and causing permanent
compression set of not more than 20 % according to JIS K 6301. 50 2.  The
cleaning blade of Clalm 1, wherein the filler contained in the silicone
rubber is silica. 3. The cleaning blade of Claim 2, wherein the silica has
been treated for hydrophobicity. 56   4.  The cleaning blade of Claim 1,
wherein a supporting member (2) of holding the cleaning blade (3) Is placed
In a mold for molding the cleaning blade (3), and the cleaning blade (3) is
molded with the supporting mem- ber (2) in one body by Injection molding.
13    EP 0 435 342 B1 REMARK 1) Oil content: 5 grams of the rubber sample
was cut into small pieces and was extracted with 100 cc of hexane by use of
a Soxhiet extractor for 20 hours. The hexane was evaporated off, and the
weight of the re- 5   maining extract was represented in % by weight. 2)
Reversal at Initial sliding stage: The symbol 0 denote no reversal
observed, and the symbol x denotes reversal observed. In the case of the
urethane blade, when vinylidene fluoride powder is applied at the tip of
the blade, no reversal occurs, but when it Is not applied, reversal occurs.
Accordingly the test for scratching of the photo- 10   sensitive member,
cleanability, and oil exudation was conducted with application of the
powder. 3) Scratching of photosensitive member In image printing at an
optimum density level with a Canon Family Copia FC-5 (trade name), when a
black line Is observed in the photosensitive drum periphery direction, the
scratching of the photosensitive member is evaluated as "yes", and
otherwise evaluated as "no". 4) Cleanability: In image printing in the same
manner as described in the above item 3), when a black line 16  is observed
in the photosensitive drum periphery direction and further toner remains on
the photosensitive member after cleaning, the cleanability is evaluated as
"poor", and when no black line is observed, evaluated as "good". 5) Oil
exudation: In image printing In the same manner as described In the above
item 3), when a black 



line is observed on the photosensitive member at a pressure-contacting
position of the cleaning blade in a 20  length direction of the drum, oil
exudation is evaluated as "yes", and when no black line Is observed, oil
exu- dation is evaluated as "no". 6) Permanent compression set Measured
according to JIS K 6301. 7) Particle diameter Denoted by the average
diameter In [ERR] of primary particles, measured by electro- microscopy. 25
8) Abrasion: represented by the area [ERR] of the abraded portion 6 of the
abraded blade 3 as shown In Fig. 5. As is clear from the above results, all
of the cleaning blades of Examples I to 5 of the present invention was
found to undergo no reversal at the Initial sliding stage, having excellent
cleanability, and causing no oil exudation. 30      On the contrary, the
cleaning blade of Comparative example I undergo reversal in the absence of
fine powder of vinylidene fluoride, while it scratches the photosensitive
member In the presence of the fine powder added, shortening the life of the
photosensitive member. The cleaning blade of Comparative example 2,
scratches the photosensitive member and has low cleanability owing to the
large particlesize of the filler, giving Inferior Image. The cleaning blade
of Comparative example 3 has edge roughness of several [err] to ten or more
35   [err] after edge working, unsatisfactory both in scratching of the
photosensitive member and in cleanability, and additionally causing oil
exudation owing to a larger oil content. The cleaning blade of Comparative
example 4 is made of the rubber same as that of Comparative example 3 but
is not subjected to the secondary curing, causing larger permanent
compression set, thus resulting In poor cleaning after 200 to 300 sheets of
printing, and yet Involves a problem of oil exudation owing to a high oil
content. 40 Claims 1. A cleaning blade (3) of acleaning device for
eliminating remaining toner powder (4) from a surface of an 45
image-holding member (1), said cleaning blade (3) being constituted of
silicone rubber, and said silicone rubber containing a filler having a
particle diameter of not more than 1 [err] and containing not more than 5 %
by weight of a low-viscosity organosiloxane component, the rubber having
rubber hardness within the range of from [err] to [err] according to JIS A
and causing permanent compression set of not more than 20 % according to
JIS K 6301. 50 2. The cleaning blade of Claim 1, wherein the filler
contained In the silicone rubber is silica. 3.  The cleaning blade of Claim
2, wherein the silica has been treated for hydrophobicity. 4. The cleaning
blade of Claim 1, wherein a supporting member (2) of holding the cleaning
blade (3) is placed in a mold for molding the cleaning blade (3), and the
cleaning blade (3) is molded with the supporting mem- ber (2) in one body
by injection molding. 13    EP 0 435 342 B1 5. The deaning blade of Claim
1, wherein the cleaning blade (3) is formed from an addition reaction type
of liquid silicone rubber. 6. An apparatus unit mountable to and
demountable from a main apparatus, said unit being constructed from 5
at least one of a charging means (12) and a developing means (14), together
with a cleaning blade (16) In one unit, said cleaning blade being
constituted of silicone rubber, and said silicone rubber containing a
filler having a particle diameter of not more than 1 [err] and containing
not more than 5 % by weight of 



a low-viscosity organosiloxane component, the rubber having rubber hardness
within the range of from [err] to [err] according to JIS A, and causing
permanent compression set of not more than 20 % according 10      to JIS K
6301. 7. An electrophotographic apparatus comprising a photosensitive
member(11), a latent Image forming mem- ber (12, 13), a developing means
(14) for developing a formed latent image, a transfer means (15) for
transferring a developed Image onto a transfer-recelving material, and a
cleaning blade, said cleaning 15      blade (16) being constituted of
silicone rubber, said silicone rubber containing a filler having a particle
diameter of not more than 1 [err] and containing not more than 5 % by
weight of a low-viscosity organosl- loxane component, the rubber having
rubber hardness within the range of from [err] according to JIS A, and
causing permanent compression set of not more than 20 % according to JIS K
6301. 20  B. A facsimile apparatus comprising an electrophotographic
apparatus and receiving means (21, 25) for re- ceiving an image information
from a remote terminal, said electrophotographic apparatus comprising a
photosensitive member (11), a latent image forming member (12,13), a
developing means (14) for devel- oping a formed latent Image, a transfer
means (15) for transferring a developed Image onto a transfer- receiving
material, and a cleaning blade (16), said cleaning blade being constituted
of silicone rubber, said silicone rubber containing a filler having a
particle diameter of not more than 1 [err] and containing not 25      more
than 5 % byweightofa low-viscosity organosiloxane component, the rubber
having rubber hardness within the range of from 40 to [err] according to
JIS A, and causing permanent compression set of not more than 20 %
according to JIS K 6301. 30  PatentansprOche 1.  Reinigungsrakel (3) elner
Reinigungsvorrichtung fur die Entfernung restlichen Tonerpulvers (4) von
elner Oberflache sines Blldhalteteils (1), wobel die erwahnte
Reinigungsrakel (3) aus Silicongummi gebildet Ist und der erwahnte
Silicongummi elnen Fillstoff mit elnem Telichendurchmesser von nicht mehr
als I 3im enthilt und nicht mehr ala 5 Masse% einer Organosiloxankomponente
mit niedriger Viskositat enthalt und wobei der Gummi elne Gummiharte im
Berelch von 400 bis 900 gemAl JIS A hat und eine bleibende Druckverformung
von nicht mehr als 20 % gemnA JIS K 6301 verursacht. 2.  Reinigungsrakel
nach Anspruch 1, bei der der FOllstoff, der in dem Sllicongummi enthalten
ist, Siliclum- J-'    40    dloxid ist. 3.  Reinigungsrakei nach Anspruch
2, bei der das Siliclumdioxid elner Hydrophobierungsbehandlung unter- zogen
worden lst. 45  4.  Reinigungsrakel nach Anspruch 1, bel der emn Tragerteil
(2) zum Halten der Reinigungsrakel (3) In eine Form zum Formen der
Relnigungsrakel (3) eingebracht wird und die Relnigungsrakel (3) durch
Spritzgie- Ben In einem Stack mit dem Tragerteil (2) geformt wird. 5.
Reinigungsrakel nach Anspruch 1, bel der die Relnigungarakel (3) aus
flussigem Siliconkautschuk des 60      Additionsreaktlionstyps gebildet
let. S. Gerbteeinheit, die an elnem Hauptgerat anbringbarund davon
abnehmbarist, wobel die erwahnte Einheit aus mindestens elner von elner
Aufladungseinrichtung (12) und einer Entwicidungseinrichtung (14) zu-
sammen mit einer Reinigungsrakel (16) In einer Einheit gebaut ist, wobel
die erwahnte Relnigungsrakel 66      aus Silicongummi gebildet ist und der
erwahnte Sllicongummi einen Ffllstoff mit elnem Tellchendurch- messer von
nicht mehr als I pim enthalt und nicht mehr ale 5 Masse% einer
Organosiloxankomponente mit niedriger Vskositit enthalt und wobei derGummi
aine Gummlharte im Berelch von 400 bis 90 gemaM JIS A hat und eine
blelbende Druckverformung von nicht mehr ala 20 % gemna JIS K 6301
verursacht. 14    



EP 0 435 342 B1 7. Elektrophotographisches Gerat, das ein
photoempfindliches Teil (11), sin Teil (12, 13) zur Erzeugung la- tenter
Bilder, sine Entwbiacungseinrichtung (14) zur Entwicklung sines erzeugtbn
latenten Bildes, eine Obertragungseinrichtung (15) zur Obertragung sines
entwickelten Bildes auf sin Obertragungs- bzw. Bildempfangsmaterial und
sine Relnigungsrakel umfalt, wobei dieerwahnte Reinigungsrakel (16) aus Si-
5       licongumml gebildetist, wobel dererwahnts Sillcongummi einen
Ffillstoff miteinem Teilchendurchmesser von nicht mehr ale I p enthalt und
nicht mehr als 5 Masse% einer Organosiloxankomponentb mit nied- riger
Viskositat enthilt und wobel der Gummi sine Gummiharte im Bereich von 400
bis 90 gema JIS A hat und sine bleibende Druckyerformung von nicht mehr ala
20 % gemil JIS K 6301 verursacht. 10  8. Faksimilegerat, des ein
elektrophotographisches Gerat und sine Empfangsenrichtung (21,25) zum Emp-
fangen von Bliddaten aus elner entfernten Datenstation umfaSt, wobel des
erwahnts elektrophotographi- sche Gerat sin photoempfindliches Tell (11),
sin Tell (12, 13) zurErzeugung latenter Biider, sine Entwick-
lungseinrichtung (14) zur Entwicidung sines erzeugten latenten Bildes, sine
Obertragungaeinrichtung (15) zur Obertragung sines entwickeltbn Bildes auf
sin Obertragungs- bzw. Bildempfangsmaterial und 15      eine
Reinigungsrakel (16) umfalt, wobei di erwahnte Reinigungsrakel au
Silicongummi gebildet ist, wo- bel der erwahnte Silicongumml einen
Ffillstoff mit elnem Telichendurchmesmesser von nicht mehr als 1 prm
enthalt und nicht mehr als 5 Masse% elner Organosiloxankomponente mit
niedriger Viskositat enthAlt und wobel der Gummi sine Gummiharte im Bereich
von 400 bis 900 gemni JIS A hat und sine blelbende Druckverformung von
nicht mehr ala 20 % gemal JIS K 6301 verureacht. 20 Rovendications 1.  Lame
(3) de nettoyage d'un dispositif de nettoyage destin6 A eliminer de la
poudre de toner restante (4) 25      d'une surface d'un element (1) porteur
d'image, ladie lame (3) de nettoyage etant constituee de caout- chouc
silicone, et ledit caoutchouc siilconb contenant une charge ayant des
particules d'un diambtre non superieur A 1 pm et ne contenant pas plus de 5
% en polds d'un constituent du type organosiloxane A falble viscosite, le
caoutchouc ayant une durete de caoutchouc dans la plage de 400 A 900
conformement a la norms JIS A et provoquant une deformation permanente par
compression non sup6rieure a 20 % 30      conformement a la norms JIS K
6301. 2. Lame de ndttoyage selon la revendication 1, dane laquelle la
charge contenue dans le caoutchouc sillcon6 eat de la silice. 35  3.  Lame
de nettoyage salon la revendication 2, dans laquelle la silies a 6te
traltee pour 'hydrophobie. 4.  Lame de nettoyage salon la revendication 1,
dana laqusdle un hlement (2) de support destine a porter la lame de
nettoyage (3) est place dans un moule pour Is moulage de la lame de
nettoyage (3), et la lame de nettoyage (3) eat moule d'un seul bloc avec
l'element (2) de support par moulage par Injection. \.>    40  5.  Lame de
nettoyage selon la revendication 1, dans laquelle la lame de nettoyage (3)
eat formee d'un type de caoutchouc siiiconh liquids a reaction par
addition. 6. Unite d'apparell pouvantetre months surun apparell principal
eten Wtre demontee, ladite unite etantcons- tituhe d'au moins un moyen de
charge (12) et un moyen de dhveloppement (14), ainsi que d'une lame 45
(16) de nettoyage en uns unite, ladite lame de nettoyage etant constituee
de caoutchouc siilconh, et ledit caoutchouc silicon6 contbnant une charge
ayant un diametre de particules non superieur A 1 Pim et no contbnant pas
plus de 5 % on polds d'un constituent du type organosiloxane A faible
viscosite, le caout- chouc ayant une durete de caoutchouc dans la plage de
400 A 900 conformement A la norma JIS A, et provoquant une deformation
permanents par compression non superleure a 20 % conformement a la nor- 50
me JIS K 8301. 7. Appareil hlectrophotographique comportant un element
photosensible (11), un element (12, 13) de for- mation d'une image latantb,
un moyen de dhveloppement (14) destine A developper une image latente 



formbe, un moyen de report (15) destine A reporter une image developpee sur
un support de receptlon 55      de report, et une lame de nettoyage, ladite
lame (16) de nettoyage etant constituee de caoutchouc sill- cone, ledit
caoutchouc sillcone contanant une charge ayant un diametre de particules
non suphrieur A I pum et ne contbnant pas plus de 5 % en poids d'un
constituent du type organosiloxane A faible viscosith, le ceoutchouc ayant
une durete de caoutchouc dans la plage de 400 A 90 conformement a la norms
JIS 15    EP 0 435 342 B1 A, et provoquant une deformatbon permanents par
compression non superieure A 20 % conformement A Ia norms JIS K 6301. 8.
Appareil de tel6eople comportant un apparell electrophotographique etdes
moyens de r6ception (21, 25) 5       destin6s A recevoir une Information
d'image d'un terminal 6loing, ledit appareil electrophotographique
comportant un element photosensible (11), un 6e6ment (12, 13) de formation
d'une Image latenta, un moyen de d6veloppement (14) destin6 A developper
une image latante fhrmee, un moyen de report (15) destin6 A reportor une
Image d6volopp6e sur un support de r6ception de report, et une lame (16) de
net- toyage, ladito lame de nettoyageo tantconstitu6e de
caoutchoucsillcon6, leditcaoutchoucsilicon6contb- 10      nant une charge
ayant un diambtre de particules non superieur A 1 pm et no contbnant pas
plus de 5 % en polds d'un constituant du type organosiloxane A faible
viscosit6, le caoutchouc ayant une duret6 de caoutchouc dans la plage de
400 A 900 conform6ment A la norma JIS A, et provoquant une diformation
permanentb par compression non sup6rieure A 20 % conform6ment A la norma
JIS K 6301. 15 20 25 30 35 40 45 50 56    


