Description Title of Invention: PHOTOSENSI TI VE DRUM AND

VI BRATI ON REDUCTI ON METHOD FOR SAME, AND PHOTOSENSI TI VE DRUM UNI T
Techni cal Field [0001] The present invention relates to a
structure and a nethod for reducing vibrations of a photosensitive
drumincorporated in an inage form ng apparatus, such as a printer, a
copier, or a facsimle nmachi ne, uBesgimiorel ectrophot ographi c process.
In particular, the present invention relates to the structure of the

phot osqngtofyﬁwg{t%for reduci ng noi se-causing vibrations and a
vi bration reducing nethod for the same. Background Art [0002]

oL osens: 1 PEGTIEENSIVROLHTH WD VIRARTION RIS BRATON HifSHOD

such as printéers, coplers simle ma i nes, are used for

el ectri d transfer in

el ectr f&ﬂ%@gﬁ\ig‘ ﬁf‘qg) Emésﬁﬁﬁlgﬁgﬁﬁm? t echni ques have

al ready been suggested to reduce vibrations occurring on such a
phot osensitive drum For exanple, techniques as described in Patent

Docunents 1 and 2 noted bel ow have been suggest ed.
Technical Field

[0001]

The present invention relates to a structure and a method for reducing
~vibrations of a photosensitive drum incorporated in an image forming apparatus,
such as a printer, a copier, or a facsimile machine, using an electrophotographic
process. In particular, the present invention relates to the structure of the
photosensitive drum for reducing noise-causing vibrations and a vibration reducing
method for the same.

Background Art
[0002]

Photosensitive drums incorporated into image forming apparatuses, such as
printers, copiers, and facsimile machines, are used for electrical charging, exposure,
development, and transfer in electrophotographic process. A great number of
techniques have already been suggested to reduce vibrations occurring on such a
photosensitive drum. For example, techniques as described in Patent Documents 1
and 2 noted below have been suggested.

[0003]

Patent Document 1 describes a technigue in which a stiffness of a

cylindrically shaped photosensitive drum is determined in such a manner that a

natural frequency of the photosensitive drum becomes higher than a frequency of an
1



[ 0003] Pat ent Docunent 1 describes a technique in which a
stiffness of a cylindrically shaped photosensitive drumis determ ned
I n such a manner that a natural frequency of the photosensitive drum
beconmes higher than a frequency of an exciting force. This is a
technol ogy contenplated with a view toward avoi di ng resonance t hat
occur s axheing fiecaat Thial isf 2 dqelendygiotonteaphEtowsihs bt view thwandnavaties
with the frequency of the exciting force. [0004] Pat ent
Documenfgsédn R Clizkhescear P Mt 635 €hs I tdtvealdfrequimcywbf @he apHdtbdekitirec dram
that forned of alum num for exanple is enbedded (refer to FIG 3 in
Pat ent DOCHEERStIPihe fmg@eﬂ@ o@tﬁ@@ﬁﬁﬁ gg&ce.onterml ated with a view
toward 1ncreasing a weight and a stiffness of the photosensitive drum
by maagﬁ %] t he enbedded filler, to thereby reduce vibrations of the
phot osensiti ve drum Rel ated Art Docunent Pat ent Docunent [0005]

Patent Document 2 describes a photosensitive drum in which a filler such as
that formed of aluminum, for example is embedded (refer to FIG. 3 in Patent
Document 2). This is a technology contemplated with a view toward increasing a
weight and a stiffness of the photosensitive drum by means of the embedded filler,
to thereby reduce vibrations of the photosensitive drum.

Related Art Document
Patent Document
[0005)
Patent Document 1: Japan Patent Laid-Open Publication No. H10-222011

Patent Document 2: Japan Patent Laid-Open Publication No. H06-95560

Summary of Invention
Problems to be Solved by the Invention
{0006]

On the other hand, as will be described below in detail, the present inventors
have found, as a result of a study conducted on a photosensitive drum to survey a
noise thereof, that a primary cause of the noise from the photosensitive drums is a
forced vibration of the drum due to an exciting force exerted in association with
electrical charging by an electrifier. A fact that a natural frequency of the
photosensitive drum is sufficiently higher than a charging frequency has revealed

that the resonance in the photosensitive drum is not particularly a matter to be
2



Pat ent Docunent 1: Japan Patent Lai d-Qpen Publication No. 1110-222011
Pat ent Docunent 2: Japan Patent Lai d-Qpen Publication No. H06-95560
Summary of Invention Problens to be Solved by the Invention [0006]

On the other hand, as will be described belowin detail, the present

i nventors have found, as a result of a study conducted on a

phot osepakidevel de wnchiwsesof veigea Iobgert kerdsofhetehiat alangstimmpyint dusihe
of the noise fromthe photosensitive druns is a forced vibration of

the drugridhigod PiRAsEXEh thdBesbREA® @468 HrdoieASH AERE bRAtoYEAdtive drum
el ectrical charging by an electrifier. A fact that a natural

{1 equency g0, iile BNGYSSENTLLNEAI LDl 3 SEELGLENLHY B8 108 ne

chargi ng trequency has revea that the resonance

phot osensi.tive.,.drumis not particularly a nmatter to be considered as
a causep%ﬁosﬁgisg‘fe N5t her words, there is alnpst no point in the
technogﬁgg focused on the resonance (natural frequency) of the

phot os Tlive drum as described in Patent Docunent 1 as a
count er measur e agai nst_noi se of the photosensitive drum [0007 )
Then, the tedhenl Byytedbrelpghdescribepindistemobosanent? isaimeteds dgacribed
descri bed above, at increasing the weight and stiffness of the

phot os egtwivt] ateindressinptidecaby anedditiftnoss lof ahé phstosénditiee drum to thereby
phot osensitive drum Thus, the sinply increased wei ght and stiffness

of the JphRotOFRRGtLIbLY of dlid PheRReLHtivE idduire, Tfisathesithply fnerdaged Gdight
in the drumvibrations associated with el ectrical charging. The

t echnol oy <id@sedsi Jﬁ;ﬁe iﬁhofﬁbﬁ&{t‘iﬁ@%‘ﬁﬁ?éﬁn EontRONBY &5 o F&HH, 16 Seduction in

insertion of the filler into e photosensitive drum (additi onal

provi si,gn cﬁhn?vi’!)?&‘tipﬁéer%élbg%tt%d R %ﬂ;e?ﬁﬁéaf MhRfshpe 'fﬂu% Jce%knp%ig%%ﬂ? d

a bl owi ng agent or tl anad Ional” process step o _ e
new cormonentle headhis ' Awst *38fatdh GReleRh THRHE! "0l e
photosensitive drum (additional provision of a new component) and fixation of the
filler by means of a blowing agent or the like (an additional process step of fixing the
new component), leading to an increase in cost of manufacturing the photosensitive
drum.
[0008]
The present invention, which was conceived in view of aforesaid current
circumstances, is directed to provide a photosensitive drum equipped with a
structure capable of reducing noise-causing vibrations without additional provision
of any new component.
Means to Solve the Problems
[0008]
The present inventors have found that when, using a flange with an

elongated inserted section to be inserted into a tube-shaped conductive base, an

inner surface of the conductive base is brought into contact with an end section of
3



[ 0008] The present invention, which was conceived in view of
aforesaid current circunstances, is directed to provide a

phot osensitive drum equi pped with a structure capable of reducing

noi se-causi ng vi brations wi thout additional provision of any new
conponent. Means to Sol ve the Probl ens [0009] The present

i nvent dihe fheage Witlindant blettridedly;chasgetgregidn, angecedi tihratmredighgapeductive
I nserted section to be inserted into a tube-shaped conductive base,

an i NNefass Ui €s aaf ezicifbi‘n% dndy Glsbvtadedswithselbeieghithhrting cantiRe edMced.
an end section of the flange within an electrically-charged region,

a for Ceﬁa%'d\?mfﬁﬂigpneing{ *BE? SANREHE I Vet BATRa R dopnRBkigXCi ting force

associ ate ectrical “charging can be reduced. Based on this
findi ng[g }1 present invention reached conpletion. [0010]
Speci fi 8 , this invention relates to a photosensitive drum

conprising a ube-shaped condyctiv ase having a surface on which a
Shorosenert hSeARearr s SRTROn ety fouh i reRelily ARG B
t he conductive base _so as to be attached to the end, .in which the
fl ange fubeishapehrcantuciivenbase hanae & auriaee oaf vhifd & ghwtesensidivedager is

within an electrically-charged region of the conductive base.
formed, and a flange inserted from an end of the conductive base so as to be

attached to the end, in which the flange is in contact with an inner surface of the
conductive base within an electrically-charged region of the conductive base.
[0011]

According to the above-described configuration, the forced vibration of the
conductive base can be minimized by causing the inner surface of the conductive
base (the photosensitive drum) to come into contact with the flange within the
electrically-charged region. In other words, noise-causing vibrations of the
conductive base can be reduced. Moreover, there is no need to use an increased
number of parts in manufacturing of the photosensitive drum.

[0012]

Further, according to a second aspect, the present invention relates to a
photosensitive drum unit comprising the above-described photosensitive drum and
an electrifier for electrically charging the photosensitive layer. In the
photosensitive drum unit, the flange is in contact with the inner surface of the
conductive base within a contact region between the photosensitive layer formed on
the surface of the conductive base and the electrifier.

[0013]

According to this configuration, the forced vibration of the conductive base
4



[ 0011] According to the above-descri bed configuration, the
forced vibration of the conductive base can be mnimzed by causing
the inner surface of the conductive base (the photosensitive drum to
come into contact with the flange within the electrically-charged
region. In other words, noise-causing vibrations of the conductive
base caanbbe r mimicsded Nbr eaveing therienes swimeed tthe usmdantive chasas fihe
nunber of parts in manufacturing of the photosensitive drum [0012]
Fur t herphodseakivadirue)ao S8Rt sRaats withethprieagptwithiretid @ntdeirages
to a photosensitive drumunit conprising the above-descri bed

Phot 0S Gl ELy eifll WL ARG afivE! ek Bh@T iHeOTe1QhARLS | Cahly RbATItAG: thR

phot osensitive er. otosensitive drumunit, the flange is

in contact with the inner r f F ot C cli a it hi

cont actrsa b T aR Ao o B sPERufitrd Do R e Bad ety 2t Brmot,
of the conductive .base ang the Iectrif%gr. 0013@ can be Fipinizegl
by causi$iESSeRE PhriBFreass f W oM He Of ORI t TRAMRSS O Tranusacturing the
phot osensitive drum to come into contact with the flange within the
cont actPhobefenaitbetdeh t he phot osensitive |ayer and the el ectrifier.
This means that the noise-causing vibrations of the conductive base
can be [Petdiced. Moreover, it is not necessary to increase the nunber
of parts required for manufacturing the photosensitive drum [0014]
Still furthegtilafigehial agcording foha thirdspeedt, thdpreaeat antentiovardates to a
relates to a nethod for reducing vibrations of a photosensitive drum

conpri shBghod fobREdEHAP ¥tha0BHY 6F ki aResRN Bnd csublidER 2Bubdkkdpel
phot osensitive layer is forned, and a flange attached to an end of

the condugh byee Qgs.seeha\-g%g JELIR9LE 0% iied ‘AC%Helﬁ?éI/énQ{tNé RYer o fo?meal, g?d a

phot osensitive drum conprises inserting t flange fromthe en
(e SO R A0S 1% AT DS LGRRSOLALC S0AERol D, By
o010 ol Lie canduel ve, beoe., 0 Lheteby redice B! preatovioreton.
wth el t%%tcroin?lgcl:ti\?ehl?s[sgei ar}]J ' brl-ir?gi}lg]the flange into contact with an inner surface of the
conductive base within an electrically-charged region of the conductive base, to
thereby reduce a forced vibration of the conductive base resulting from an exciting
force associated with electrical charging.
[0015)

Furthermore, in the present invention, the flange is preferably brought into
contact with the inner surface of the conductive base within the contact region
between the photosensitive layer formed on the surface of the conductive base and
an electrifier for electrically charging the photosensitive layer.

Effects of the Invention
[0016]

According to this invention, a photosensitive drum can be provided in which

noise-causing vibrations can be reduced to an extent matching or beyond that
5



Furthernore, in the present invention, the flange is preferably
brought into contact with the inner surface of the conductive base
within the contact region between the photosensitive |ayer formed on
the surface of the conductive base and an electrifier for

el ectrically charging the photosensitive |ayer. Effects of the

| nvent izehidvel b]coscadiaiagedhmoldpies witheut d@nmpanyhg akbtisnali previdiamef
can be provided in which achieved by conventional technol ogies

W t houtyRCeaPPARYbMchtaddi ti onal provision of any new conponent. Bri ef
Description of Drawi ngs [0017] FIG 1 is a cross sectional
view of a photosensitive drumunit equipped with a photosensitive
drum according to an enbodi nent of this invention,;

Brief Description of Drawings
[0017]

FIG. 1 is a cross sectional view of a photosensitive drum unit equipped with
a photosensitive drum according to an embodiment of this invention;

FIG. 2 (a) is a view taken along an A-A arrow in FIG. 1 and FIG. 2 @) is a
view taken along a B-B arrow in FIG. 2 (a);

FIG. 8 is a graph showing a relationship between a length of an inserted
section of a flange and a natural frequency of a photosensitive drum;

FIG. 4 is a graph showing a relationship between the length of the inserted
section and a summation of amplitudes of forced vibration on an excitation line of
the photosensitive drum;

FIG. B is a graph showing results of experimentally verifying effects of the
invention (evaluation results obtained using an actual printer), and

FIG. 6 is a cross sectional view of a photosensitive drum ilustrating an

exemplary modification of the flange.

Embodiment for Carrying Out the Invention
[0018]

Hereinafter, embodiments of the present invention will be described with
reference to the drawings. FIG. 1is a cross sectional view of a photosensitive drum
unit 1 equipped with a photosensitive drum 2 according to an embodiment of this

invention. FIG. 2(a) is a view (a front view of the photosensitive drum unit 1)
6



FIG 2 (a) is a view taken along an A-A arrowin FIG 1 and FIG 2
(b) is a viewtaken along a B-B arrowin FIG 2 (a); FIG 3 is
a graph showing a rel ationship between a |l ength of an inserted
section of a flange and a natural frequency of a photosensitive drum
FIG 4 is a graph showing a relationship between the length of the

I nsert edkseatdngramAd) arunimeliCan. ofFuekipdy Flde3(bbis 4 ofesel siddvam ahthen
an excitation line of the photosensitive drum FIG 5is a

graph shewhdasiBeWds ohiteyRekeNEBRheld B-B efiokyinBI@ff(gct s of the

i nvention (evaluation results obtained using an actual printer), and
FIG 6 {bél&ﬂ cross sectional view of a photosensitive drum

il lustrating an exenplary nodification of the flange. Enbodi nent for

Carryi Qut th nvention [Q018]+. . Her ei nafter, enbodi ments of
the pr ggmchf%\pgrﬁl}%??ewﬁfv r%@@?@bed with reference to the

drawi ngs. FlI 1is a.cr sectional view of a photosensitive drum
unit 1 equi ppEd ST glpﬁgf?os]enélﬁi WLETRT Ve Paiw%ti ih & contact
enbodi ment of this invention. FIG 2(a) is_a view (a front view of

t he pholedufichtion ével oha phiotosgpsitive drum unit equipped with the photosensitive

drum 2 and a charging roller 3 (an electrifier). It should be noted that the present
invention is also applicable to a non-contact electrification type of the photosensitive
drum unit using corona discharge or the like.
[0020]
(Charging Roller)

The charging roller 3 includes a conductive core bar 14 and a conductive
elastic layer 15 formed on an outer circumference of the conductive core bar 14.
The conductive core bar 14 is a rod-shaped body composed of a conductive material
such as iron or stainless steal. The conductive elastic layer 15 is a tube-shaped
layer composed of a conductive material such as carbon containing urethane. The
charging roller 3 is followingly rotated by rotation of the photosensitive drum 2. In
other words, the charging roller 3 is in contact with the photosensitive drum 2. A
photosensitive layer 12, which will be described further below, is electrically
charged in a contact process by the charging roller 3. Note that an electrifier other
than the charging roller 3 may be used, including, for example, electrifiers of a
brush type or a blade type.
[0021]
{(Photosensitive Drum)

The photosensitive drum 2 comprises a tube-shaped conductive base 11
7



taken along an A-A arrowin FIG 1. Further, FIG 2(b) is a view (a
side view of the photosensitive drumunit 1) taken along a B-B arrow
in FIG 2(a). [0019] (Structure of Photosensitive Drum Unit) As
shown in FIG 1, the photosensitive drumunit 1 is a contact
electrification type of a photosensitive drumunit equipped with the
phot osénsihig ueuefadaor veindh ahe basgisagsitiot [erer3 2(ia forehat; tanidf twer flangdes 13
shoul d be noted that the present invention is also applicable to a

non- conyRch BletekEitha Galrh Yoth )éﬁi@sQ)fE thb%oﬂbﬁét%@ﬂééé wanarm&fwtto the
usi ng corona di scharge or the Iike. [0020] (Charging Roller)

The Cha}{o@h%gl g%gp%'é 1\361 d éwﬁ‘l ?@éu?ctéh lfo%seengﬁivellﬂ‘u%% ifrotatively
iRy, ot “the
conductive e astl c or rre on an 0 circunference
conductj v e bar 14ﬁ ondugt i re b 1l4 .is.a r.0
body COTpide ?Xaan%lsnah%ffos% il e ierr g Petilhpr sBfocies
steal. The conductive. el cIa er 15 is a tupe-shape r
conposeTa shpu ﬂaﬁﬁéttilaéahﬁahéaag% S%Shb%ﬁes%cgﬂn%ﬁt%ﬁ%ﬁr ﬁée O Ehhhpid
The charging roller 3 is followingly rotated by rotation of the
phot os exrgistol fle dondncpivehgsetlher words, the charging roller 3 is in
contact with the photosensitive drum 2. A phot osensitive |ayer 12,
whi ch wWiODR2be described further below, is electrically charged in a
contact process by the charging roller 3. Note that an electrifier
ot her t(tandtbgveBatgi ng roller 3 may be used, including, for exanple,
electrifiers of a brush type or a blade type. [0021] (Photosensitive
Drum The tube-shaped conductive base 11 is composed of an aluminum pipe.
Here, the conductive base 11 ean be made of any conductive material, and may be
composed of, for example, a stainless pipe. A diameter of the conductive base 11 is
greater than a diameter of the charging roller 3.
[0023]

The photosensitive layer 12 formed on the surface of the conductive base 11
is, for example, an organic photosensitive layer. The photosensitive layer 12 is
formed on the entire circumference of the conductive base 11. In a tube-length
direction Z, the photosensitive layer 12 is formed from one end of the conductive
base 11 to the other end thereof. The photosensitive layer 12 1s negatively or
positively charged by the charging roller 3.

[0024]
(Electrically-Charged Region)

In order to uniformly charge the photosensitive layer 12, a voltage in which
a DC voltage is superimposed on an AC voltage is applied to the charging roller 3.

Upon application of the voltage to the charging roller 3, an attractive force caused

by an electrostatic force acts between the photosensitive drum 2 (conductive base
8



The photosensitive drum 2 conprises a tube-shaped conductive base 11
having a surface on which the photosensitive layer 12 is forned, and
two flanges 13 which are inserted fromboth ends of the conductive
base 11 and attached to the both ends respectively. As shown in FIG
1, the photosensitive drum2 is rotatively driven, for exanple, in a
cl ockwiigp aghidr 8¢ tlgdrghig aclsredet Besauredthpemiaghitude of ehecittyactive fstvweulsd
be noted that the flange 13 nay be attached only to either one of the

bot h e%?logicatlls}ec]rﬁi g@&cﬁﬂevﬁh@;@%slﬁve bPQ22% (é&ﬂﬁh@t&l% 'b%.@e Bape) caused to

The tube-shaped con uctive base 11 Is corrposed of an al um num pi pe.

Her e, Rﬂgra%gf ! flﬂgtaééf%?or&&tﬁé‘@ gel ) nfﬁ%gea%@él%& k d@eﬁ@ﬁ%éﬂa?fc’

and may Dbe ¢o pi pe anet er

e O SE RS, L e L B oL s
f f th duct b 1 f | e .
bt AT R N LA N S T P

entire circunference of the conductive base 11. In a tube-length
di r ect icams@, oft heispHdrad sasreimpantes shyereladiricsl fchbargdss r dmitnqueneid obfthe
t he conductive base 11 to the other end thereof. The photosensitive
|3fiyFgoﬁobs-dﬂe@ﬂiéd\choﬁagaa§pliéd/ed thecdiargeg: toliet Aes akvanrging firealikecy.
[0025]
In this invention, the electrically-charged region means a region (a range) to
be electrostatically charged directly by the charging roller 3. In other words, a
region (a range) in the conductive base 11 where the above-described attractive force
acts between the photosensitive drum 2 (conductive base 11) and the charging roller
3 (an electrifier) fuctions as the electrically-charged region. More specifically, a
region where the photosensitive layer 12 formed on the surface of the conductive
base 11 is directly caused to become electrostatically ch.arged {to receive the exciting
force) by the charging roller 3 (electrifier) is the electrically-charged region. The
electrically-charged region is determined depending on a mutual position
relationship between the conductive base 11 and the charging roller 3, a region (a
range) of the charging roller 3 in which an electrostatic force is generated, and
others.
[0026]
As shown in FIG. 2 (a), the electrically-charged region Le in this
embodiment corresponds, in the tube length direction Z of the conductive base 11, to

a central region (range) from which both end sections {(length L1 portions) of the

conductive base 11 are excluded. On the other hand, in a circumferential direction
9



(El ectrical |l y- Charged Regi on) In order to uniformy charge the
phot osensitive |layer 12, a voltage in which a DC voltage is

superi nposed on an AC voltage is applied to the charging roller 3.
Upon application of the voltage to the charging roller 3, an
attractive force caused by an electrostatic force acts between the
phot os easditéct@nbfuntRidn of die tondudbizve dase 11) tlenehtffeeciotvanfgrargialaiepn
3. Because the magnitude of the attractive force is periodically
changed(ma}gr%@ RRetOSEaS itht e @AY chaprduckice TasBolll) bé Sotalsied e
vi br at e. e attractive force that is periodically changed due to the
el ectr ' C ' : X Cloit ssociated with

el ect r?@%ﬁ%ﬁ%&%@‘f%@?’é@%?%ﬁ%@%@%%ﬁ%%@%@ ?SF %e drum 2
(conducﬁqbéﬁabase 11) induced by the exciting force is a cause of

noi se t cconpani es the electrical charging. A frequency of the

above-descri hed AC voltage applied to the chargj.ng,roller .3 is,a .
char gi ng fre%@@d’é\ﬁ?ﬁeﬁoiﬁ% cagg Wﬁ{Fll‘,? the Seelpgw plggfor?%éexmtmg force) is
electrically-charged region neans_a region (a range) to be

el ect r ozargriiedl oy thth antjsel lenathcaf] t&xebgbaﬂra@gcwé%iaa390ﬁ1e|en1érp0§;t1€prrﬁ of the
words, a region (a range) in the conductive base 11 where the

above- ddscirichHg-chntgedatepion Eocarcidetvatibbotheand pémtiphotidberdhatding roiiem
2 (conductive base 11) and the charging roller 3 (an electrifier)
fucti ong (@sctiifiere! datthiscalskytheatlyedd pegitons oftheclspritallycabkyed ®gion
regi on where the photosensitive layer 12 formed on the surface of the

conduct}ygrbasenddwith 4bs ek Yot O ded RG0S HIvedsyat 1% flrlned on
charged (to receive the exciting force) by the charging roller 3

(el ectriyf iﬁ}}ighﬁv% b eeilggﬁ& Eﬁ@éﬂd%gg{r%o@@ aregion. The

el ectrica arged region is ned dependi ng on a nutua
positio&oﬁgjationship bet ween the conductive base 11 and the charging
roller B region (a range) of the charging roller 3 in which an

el ectrogtati¢c force is generated, and others. [0026] As shown
in FIGW22R&5/, the electrically-charged region Le in this enbodi nent
corresponds, in the tube length direction Z of the _conductive_base

11, to a centhd flargsisold areairfbgned ErsumprEhthstondapdve Basq bhan bohghds

L1 portions) of the conductive base 11 are excluded. On the other
hand, ithexeafi rodrebepesad of a desip onitenial,(aictiase&iri axangfleran 43oresinf As
the conductive base 11, the entire circunferential region (range)
funct i ogisovas it FEGed@d,tthie Chlrgy- Bhefrthedembodinrent Hasshiauge dizenatot parit 168
t he photosensitive layer 12 is not illustrated in FIG 2 (a) and (b).
and a small diameter part 13S. The large diameter part 13B and the small
diameter part 13S are concentrically formed, and the small diameter part 13S is
extended from an end of the large diameter part 13B. A through hole 13b is formed
in a radial center region of the flange 13. A shaft (not illustrated) is inserted into
the through hole 13b. The flange 13 can, in some cases, have teeth formed on an
outer circumferential surface of the large diameter part 13B so as to function as a
gear for rotatively driving the conductive base 11.
[0029]
An outer diameter of the small diameter part 135 of the flange 13 is

substantially equal to an inmer diameter of the conductive base 11. After the small
10



[ 0027] Meanwhil e, in a case where the electrostatic force
(exciting force) is generated on the entire length of the charging
roller 3, both end positions of the electrically-charged region Le
coincide with both end positions of the charging roller 3
(electrifier). In this case, the both end positions of the

el ect r idamleyerchiat 488 of €igh Hangel Ricinabited &@dmtidersd cbihieachdueipedrse 11
bet ween the photosensitive layer 12 formed on the conductive base 11

and t h%n%‘ﬂi@irﬁﬂié@iek&ff the &R Blcdlib@BERA surface of t]i@%r&dlﬁ&ﬁ?&et&?‘pﬁfte
designed to support the conductive base 11. on both ends thereof, and

conpos

chown bl shaRkE: R 2%%3%?“?1% i 2%?2?%5%%’@%%3 5 8308
di anet er art 13 art 13 The e di

par t 19418 ﬁa’eﬁ%’ efhdre el Pt RRPHE: S8R5 W Shetly R U s

and the ngﬁ ter part 13Sis extendg% froman end of the |arge
di anet 510%[9 122 % CRABEYTE Refcel L 38°Reet ¥ med in a radial center
region of the flange 13. A shaft (not illustrated) is inserted into
the thrl808% hol e 13b. The flange 13 can, in some cases, have teeth
formed on an outer circunferential surface of the large dianeter part
13B so as t oThencin e tabedenpgthrdifaetion @ eftthe ebydubtivei bage tLhea endl settione
base 11. [0029] An outer diameter of the snmall dianmeter part 13S of

t he fl ayppenfiBeflongdiidneieéorpastiwitB thoinddieuifaangea dBtHeScondaefitehhader 1M
the end of the conductive base 11 into the inside thereof, the outer

ci reunferaif b el ANG-Phrideri®l [Ledi 29BLER: H@éﬁot%%lsv@é}daal@ngﬂhnﬁf of

sgLface 11a of the conductive base 11 are bonded by neans of
The T1 Abs ARyl Sehpa HAgt a8 Ty h%@é%%ﬁ%tﬁ%%ﬂ%%s%&ﬁ“e#f??%%f#ﬁ%s

defined in such a manner that the end section 13a is brought into contact with the

inner surface 11a of the conductive base 11 within the electrically-charged region Le
(along the tube-length direction Z).
[0031]

When the inner surface 1la of the conductive base 11 is caused to make
contact with the end section 18a of the flange 13 within the electrically-charged
region Le, the amplitude of a forced vibration of the conductive base 11 due to the
exciting force associated with electrical charging becomes smaller than that
conventionally associated with the electrical charging. That is, noise-causing
vibrations of the conductive base 11 can be reduced. Note that according to the
pl1ot§sensitive drum 2 of this embodiment, there is no need to increase the number
of components from that of conventional components for producing the
photosensitive drum 2. This means that because additional provision of any new
component isl not required for taking a countermeasure against noise of the

photosensitive drum, material, manufacturing, and assembling costs can be
11



[ 0030] Then, in the tube-length direction Z of the conductive
base 11, an end section 13a of the flange 13 is in contact with the

i nner surface ha of the conductive base 11 within the

el ectrically-charged region Le. To put it in another way, a |length Lf
of the small dianeter part 13S (the length of an inserted section) of
t he fl gngesnkddifsont &idresddng in pueductionarfnke phbiasenditiveddumect i on | 3a
is brought into contact with the inner surface 1la of the conductive
base 11[0@@;g]hi n the electrically-charged region Le (along the
tube-length direction Z). [0031] When the inner surface lla

f th d L. : ' |

Section 150 SPetien Ti i RURHRS ot PRy ButsP Pher i tiehtal S RARt the

Le, th |.i tude of d vi brati of ..t ha. 1 ve. .

o't ho I (e Remeet 108 0oar Y e ho b Skl ORI RO Goat®
|1 t han t hat ti I [ dwthith I rical

Char of i BEaITGE STRGFS A6 BhaR OV BERE URE 1 e EBRAICTIED 6oy

can be reduced. Note that according to the photosensitive drum 2 of
this eruhfiseditogether thiocnghadhesign: o In #bisewss theecondhpidye dpse L1 can be
conmponents fromthat of conventional conponents for producing the
phot os efsilyi fiseeddiowie FarFhils. mSatkittietr, eteaunse! puetudtiviy inmrovém whin
of any new conponent is not required for taking a counterneasure

agai nstpmiesssasteis sfiasafpigosahbiddivg the famgeaB éfifoathe condudtiethusernd, the
and assenbling costs can be prevented fromincreasing in production

of the QReIRIRMRL L4l BEMer2828S of the ﬂaﬂf%«b" 1D 8fay YerorbMidSd with a grove

enbodi nent, the entire outer circunferential surface of the small

di amet er, p %(r)%;ht eﬂl&pgloﬁg fétncl'n%gﬂ ng&igg&%cﬁ{ orHHSGFdPi¥e b el A itRBoff or

rotation) an e rnner s ace 11. e conductive base 11 are In
contact with each qther and fixed t ther, throu a Si hi s
wey. o re BoGeERvee s Shge bR AP Ala et Raft P BHY R ity

Still further, in ternms of productivity inprovenent in process steps

of insempﬁﬁb and bonding the flange 13 into the conductive base 11,
the surface of the small dianmeter part 13S of the flange 13 may be

provi ded wi t Hnghig ennmestion, thetesnl weetiendsa Altbaglaage ilgsotonsnincludes an
direction or the circunferential direction, or an outer circunference
edge of ethedgne] the disagetiébypalto it8Bideayideitidsaftlee eod efgod3he flange 13.
More specifically, in a case where the outer circumference edge of the small
diameter part 138 is chamfered, although the end itself of the flange 13 does not
make contact with the inner surface 11a of the conductive base 11, the end section
13a of the flange 13 may be defined including a region which is in contact with the
inner surface 11a of the conductive base 11.
[0034]
(Example 1)
Due to a reduced physical size of recent image forming apparatuses, a
photosensitive drum having a diameter of 30 mm or smaller is often used as the

photosensitive drum to be incorporated into such an image forming apparatus.

With this in view, the present inventors conducted a study aimed at the
12



In this connection, the end section 13a of the flange 13 not only

i ncludes an end edge of the flange 13 but also includes vicinities of

the end edge of the flange 13. Moire specifically, in a case where the

outer circunference edge of the small dianeter part 13S is chanfered,

al though the end itself of the flange 13 does not nake contact with

t he i nngotsiehkRbe dranof? ihehidnghelimenbasspd bf 2uhaneivdosetdiamelSais

of the flange 13 nmay be defined including a region which is in

cont actyJalitaR thB@ohMRiveDHsb a8 8o v atighherheRdus bf Nasdas@iebhotdlB31tive

(Exanple 1) Due to a reduced physical size of recent inmage

form NGnARP3! BhySRRiry And BALASANH! Lt EHEANAY | G iR BAIP b mhniOr B
I Ter is e e

or sma oftenused as t phot osensitive drumto

i ncorporated i.nto such.an {mge f.orp ng apparatus, W-th this.in view,
the. pr SUERESFAIVBRERFE BERHCTed dTetud Ao d gt Tin ok, b7E
drum 2 in which an al um num pi pe .of_ 24 in outer diareter is.used
as the EQHHFENPVRAIaLY 19 246 TR o8y 1‘3@&?@ 8o /BeTHR RopLate ghifimess.
phot osensitive drum 2 and verify an effect of the countermeasure

agai nstFushes Igyshavamin HlGa 2fainisriCcmim.andpysiys abeegian drataids en pecenter
el ement net hod. The al um num pi pe (conductive base 11) is 246 mmin

| engt h didanfild@afibnsmehich pratrespebiiedpestsiatédlnt hedistanice 9hAGMimirBnGoth
2(a) is 10 mm Nanely, a region that lies on a center side of

| ocat i ofRlsWIitES ceidudtRBNReE 1Y ahths itibaledtinidiretbs Zantemehsd@s 1236 fhem
bot h ends of the conductive base 11 in the tube-length direction Z
and rreai%%ﬁ%&%ﬁsﬂmea the BB GORSHA B EFedibieLg] ect i cal | y-char ged
region Le. T0035] (Natural Frequency) FIG 3 shows a result

of anal@éaﬁp natural frequencies of the photosensitive drum 2

obt ai ne ile changing the length Lf of the small dianeter part 13S
(the I%ﬁ%&ﬁ f.of the.inserted section) of the flange 13. FIG 3 is a
graph s ﬁgjgmﬁgPﬁﬁ?onship between the length Lf of the inserted

section of t fl ange 13 and the natural frequency .of e ..
phot osensi t i Ve PhoYs Q\B%Sél?ft ?fja%tn 158 PREY 2’2?88?%‘%}%3 Bg‘g%? photgRensitive
nodel ed in a nunerical nodel used for the finite el ement anal%sis.
Wth redpeet ehdained whieghangngdhetlpesty: heef hergnalh iampater marhilag (the
di spl acement in a region of the conductive base 11 corresponding to
t he conlteagth pdsifttherinbatekeeactid dfrtherflangef d3e Wdx.03 it hegnapledhogving a
conductive base 11 and the flange 13, the change in length Lf of the
smal | dicdamérethip detwdabilof lenigeh T 2 gle ool sictivhalf ete flange 13 and the
natural frequency of the photosensitive drum 2. Note that only the conductive base
11 was modeled in a numerical model used for the finite element analysis. With
respect to the flange 13, on the other hand, by constraining a displacement in a
region of the conductive base 11 corresponding to the contact position between the
inner surface 11a of the modeled conductive base 11 and the flange 13, the change in
length Lf of the small diameter part 135S of the flange 18 was simulated.
[0036]
The length Lf of the inserted section of the flange 13 was changed to 4 mm, 6

mm, 8 mm, 10 mm, 12 mm, 14 mm, 16 mm, and 20 mm, and the natural frequencies

of the photosensitive drum 2 were analyzed for each length. It should be noted
13



[ 0036] The length Lf of the inserted section of the flange 13
was changed to 4 mm 6 mMm 8 mm 10 mMmm 12 mm 14 nmm 16 nm and 20
mm and the natural frequencies of the photosensitive drum2 were
anal yzed for each length. It should be noted that the charging
frequency of the photosensitive drum2 is approxinmately 1200 Hz. As
can be thigethd dlergilgGrediericy ohdse pleensdrattice 8hah 2 Beppadinaltely 1200 Hz.
frequencies of the photosensitive drum2 are, in any case,

suf fi ciantdynBisghe %otnh@lat e 1Hehag %&9 f&drﬁnu%%e(xpitu%eaoﬁedrﬂem{@,rof the
exanpl e) regardless of the [ength Lf of inserted section of

f1ange p%l%t%SE gﬁla“ée thag,.ef nﬁg onance, & @theg mg@egs%ﬁf tthé./echg&%??gz

(mat chi*n ween natural uency an rgi regquenc
does n arti becone obl e use, 0. i se. y
Count eTHEHERFE @@@h@f P’n%’Faé’éE]u Fsbe%aﬁ@*-ﬁapﬁmﬁal E@hﬁé?f piged B30
contribute_to noise reduction. éhls wa §1£ |nyent%F

have fdtRdilengr 1the Tis rm?@n%ézb% £ FRSPRN thep %%@h‘éﬂi R 2
drum2 is the forced vibration of the drum due to the exciting force
exer t edniaichingoedtatcenthgi natvehk ftequensy endrigienchanginehéregrenty)| gqegrnot
(such as the charging roller 3, for exanple). [0037] In

addi ti gartichrhabetomhe far pmbémyasofa tdhsepdfohasensThuyeawy conermrdaae
to slightly increase as the length I A of the inserted section of the

fl ange digaespimRrey: sﬁiﬁr e nBtiralFeiRfieR0E dBEs BUbSHAMbUBE t6 h@t@ere[dQeBBﬂ
(V'bratlon Reductlo VEthod for Photosensitive Drum

descri ﬁﬁf@nﬁd}g eRbRtSule @ik if} cd e cFI IR Hom

cause ??l noi se Trom tosensitive drum?2 is the Torced vibration

of the t% Liarﬂqigser&%\;eg&m{qﬁ g%i I"o? ecif yﬁ?ﬁ] q)ﬁ'tﬂe %ﬁﬁfhc H&E 'tg Qh}é“e&&t{‘r&e

el ectrical arging

exanpl e Then 0 t he. whi ch has, an ext nd e
oxarm! o) T SPL oYL e ange b ie Y S b
t he present |nventor inserted the flanges 13 from each end of the

conductdbpesimgsellen 3. igs egam@dali t, within the el ectrical | y-charged

region Le (and
[0037]

In addition, the natural frequency of the photosensitive drum 2 tended to
slightly inerease as the length Lf of the inserted section of the flange 13 became
greater, but underwent no substantial change.

[0038]
(Vibration Reduction Method for Photosensitive Drum)

As described above, the present inventors have found that the primary cause
of noise from the photosensitive drum 2 is the forced vibration of the drum due to
the exciting force exerted in association with the electrical charging by the
glectrifier (the charging drum 3, for example). Then, employing the flange 13
which has an extended length Lf of the section inserted into the tube-shaped
conductive base 11, the present inventors inserted the flanges 13 from each end of

the conductive base 11. As a result, within the electrically-charged region Le (and
14



thus within the contact regi on between the photosensitive |ayer
formed on the surface of the conductive base 11 and the charging
roller 3), the end section 13a of the flange 13 is brought into
contact with the inner surface ha of the conductive base 11, to

t hereby reduce the forced vibration of the conductive base 11 caused
by t he tbwsi withip fthe contarg orsigitre betwaem the pbbtsensitiak loher §omged Q0SSR
(Anpl i tude of Forced Vi bration) An anal ysis was conducted on

t he f ormetheeidirtht icondwdtivieneasedndued tiveclagtnd dollgprd)! tiseansd séd@ndr3sannf
2) caused by the exciting force associated with the electrical

char gi e T4tz S brRighk NRtABA S FithStheRWRr isBrfakS114 -of Eh@coﬂdﬁ&nﬁe
graph showi ng a rel ationship between the Iength Lf of the inserted

3?6? o B BARRE t%&P@ﬁ§°ﬁﬂ‘@fﬂfa“fﬁﬁ°&bﬁ%§§#§*§é B fsi@%eﬁeﬂ‘?(
Beso0t SLBPITH PRE SioadrmCHth e ARG LA CBRBEL | on L hat an oxci L i ng

force of % N in total (the maxi num val ue of the periodically changing
exmtln[B %lrce) linearly and uniformy acts on the

el ectrically-charged region Le of a 226 nmm | ength was established.

The | erld¥ mpkmd@ﬂfghécedn\gbmfé@l)sectl on of the flange 13 was changed to

4 mMmm 6mMm 8 mMm 10 mMm 12 mm 14 mm 16 mm and 20 nm and
def or mat i on @ 4ialyphotazsendiuticderdthenoPeedadbedidnyoi the chndaeiive base 11
vi brations was anal yzed for each | ength. The anounts of defornmation

(anpl i t@@deskenditiab ednmag) savdWt t10f etdiingdadcy SisSocidChRitAI B e bctrical
uniformin the electrically-charged region Le, have a distribution

with, Q!ha&?ﬁ&gex%ta%ééﬂﬂ of tH?zeaﬁ%ﬂy&Q?s QRRLPSERRG 14,V erTdy Uk 2.0rh BB showmg
maxi mum si ted on a central section of the electrically-tcharg

LT AR B e
FATELE AT T N TN R MR
fr equencfeyséribed below) of the photosensitive drum 2.

[0040]

Regarding the exciting force associated with the electrical charging, a
condition that an exciting force of 1 N in total (the maximum value of the
periodically changing exciting force) linearly and uniformly acts on the
electrically-charged region Le of a 226 mm length was established. The length Lf
of the inserted section of the flange 13 was changed to 4 mm, 6 mm, 8 mm, 10 mm,
12 mm, 14 mm, 16 mm, and 20 mm, and deformation of the photosensitive drum 2
caused by the forced vibrations was analyzed for each length. The amounts of
deformation (amplitudes) obtained as a result of the analysis, which are not uniform
in the electrically-charged region Le, have a distribution with, on the excitation line

of the photosensitive drum 2, the maximum situated on a central section of the

electrically-charged region Le and the minimum situated on the end section of the
15



[ 0041] As can be seen fromFIG 4, the anplitude of the

phot osensitive drum 2 decreases, as the length Lf of the inserted
section of the flange 13 becones greater. Here, the slope of the
graph changes where length Lf of the inserted section of the flange
13 reaches approximately 10 mm When Lf = 10 mm the end section 13a
of the d¢arigellf-dhagelocgiedlat HhGeddsloivs thee ehematioabf yhe hangdehdes.
region Le. When Lf reaches or exceeds 10 mm the slope of the graph

becomegis@l ahkvalMessdl hodel Abrdahed ihnthe sase mhehie bé thadQseiinWien
the length Lf of the inserted section is snmaller than 10 nm the

i ncrea L édﬁ% ; | i;on becones nore drastic as
t he Ieﬁag)toﬁglii%g&g#gt e |Iﬁ§slgtro?g%éIgéétglﬁglo%b(?%é{rcgduced. That is, when the

| engt h bb glf the inserted section is defined as Lf > 10 nm and the

i nner s[u ?‘ ce ha of the conductive base 11 is brought in contact with
the end secti,on 13a of t fl e, 13 withi. he ectrijcall.y-charge
region Le, tHhe 6t g@-"'@% NG #a]gfg'c‘é’dt Wﬂ:‘l?‘ﬂ)é\e &f %‘ﬁé’%ﬁ%ﬁﬂ#’i@eﬂﬂg‘ég
11 (photosensitive drum Zt can be reduced with stability. In other
wor ds, degeensapeat enlanads Uf phihecinserted speticnpiide ﬂ%ﬂ&%ﬁb%ﬂﬁ@fﬁs greatpy.
the inserted section of the flange 13, as Iong as the length Lf of

t he i nsdeteedhs elbpead the st@phmhargagrehererlengtheLAabtlic ingerted se¢tior of Ged
vi bration of the photosensitive drum 2 can be reduced in a stable way
to an aigidet 18leaehed hpprokiaatdnad mobt aiWiesh beriObhng the ehQ@4&]jorl h3a of
addition, it is preferable that the length Lf of the inserted section

of the th@%ﬂ%%bi&ié ebtddgt bhen@nst $Rcdb@picABRchhrddderdeicinte. 1@ Hent Df
contact with the inner surface Ha of the conductive base 11 in a

regi on hetueep, g&@e&@qog@ﬁigﬁﬁﬁh%@ @@%}@%@E&%e EIALQBIyLEmaNek ks

| ocation at a di stance fromthe end of the

el ectrigall.y-charged regi.o 0 r i :

base. 11TRHY 4 B0t TP or o1 Satrer THih s SRR 00 ARSEANRN S fs,
to perceive the effect of .noise reductfjon i,S,6,.dB, ,and t.he,noi se

" oduct | BRAIET el B e B AT BBt abs Strest Tiiorugt BRGMG mere
one-fourth achi eved by decreasi ng the anplitude of the force

d
vi br at | Gmstig aghae fenath Ifwé thaneshicasectontmis 1edneeth orbathe whatethedgnath

section is taken as 4 mm the length Lf of the inserted section

shoul d beoherinsensed eertivasie defimed ms| Tiftzu @ nby. and thairner[sopieg 11a of the
(Exanpl e 2) Usi ng, as a subject of neasurenent, actual

equi prettndottiae pasatiens beahghdi mgeonhactphish dhe residt seetiodribm & thedldarwe 13
el ectrically-charged region Le which are the sane as those of the

above- dgs@iih BRE cBear®d 1B/ -dharkb@ rBgbs €.0)akie akidéadduginehstadedibi-atimeof tye
ef fecti veness of the present invention. The neasurenent was carried

out on é’obrﬂéﬁcﬁvla 8684 e (AotBsHsHANER1R 1) 20n B OB P BB 208 RheR
printer body having a size of about 37 cmw dth x 21 cm height x 23

o Sept By Ty S A B TP OAl D AL L1 ARt
L coency el 6t 1875 000, T EOSREY LB Wl DRl ELSAUSRd Pl o
e et SaC LR o000, SOVER L Ol LUOE 200 SN LIRS,
reduced in a stable way to an amplitude smaller than that obtained when Lf < 10
mm.
[0042]
In addition, it is preferable that the length Lf of the inserted section of the

flange 13 is not less than 10 mm and not more than 20 mm. In other words, it is
16



[0044] mm Although both of the counterneasure types (1) and (2)
have the length Lf of the inserted section which is 15 nm the
measurenment was carried out on two test pieces wth consideration of
variations in the test pieces. Meanwhile, in both the conventi onal
type and the counterneasure types (1), (2), the |length corresponding
to Li ideshBia@le @ bapgithe b@dnyectibnliSatdfeheltange Thtdocbnipchstitle thednndre
smal | dianeter section of 1.5 mmin thickness. Accordingly, in the

conventgefidk typeof the dondettiedrfaaee1Dfint Be regindubétiweenbélse drgl bt the
supported within the electrically-charged region. When aver age

val ues éaécf,hlagn& %a@@%gﬁm Sn@ e AR 8tla didten& deti mef (201 36) mm)
reduction of 1. he test piece (1) and 2.3 dB in the test

pi ece (i) ug&%@tén‘ﬂe of QN ereanveRt hpnska tﬁégﬁuh%et@sghs REQVEL e e the

such, eva I on con cte ual |prren enonstrate

t hat the noi se assocj at he ele trical e. C
bt | ow EBARCGTE ARTH Chadl 15 el obhgss i SHtsh uRERE B8 sh Sl i SEICE
according to ese t .invention. 5] npl. ar di fi | O

Fl ange)Pel’Cewe tﬂe £ nQisg e %ﬁons’écq Sé‘népgl\%‘@v@%W ée% PBsc’gﬁi‘fst fe\V
drum 22 illustrating an exenplary nodification of the flange 13 for

t he phowstsnends (ereftusiion atheviee PneyGo gne-fourdhachigveseby apineg the
illustration of the photosensitive layer is omtted fromFI G 6.

[ 0046] amplitudefof thenfpecc?Bvibecaow itognedailhe Véhenpl anyenibdidlileagiloof the
shown in FIG 6 has a |large dianmeter part 23B and a snmall di aneter
part 23Bsertbé sk@i@eisdthRBRbheM P&, tthe IehARd fidi€hs ifalektedi saoRb € Eh@adthe288

are concentrically formed, and the snmall diameter part 238 is
ext endegly fPMABa RNheUmpMRideHydshedhAFEt €r part 23B. A

[(0043]

(Example 2)

Using, as a subject of measurement, actual equipment of a printer including
the photosensitive drum 2 and the electrically-charged region Le which are the
same as those of the above-described example 1, the noise was actually measured to
verify effectiveness of the present invention. The measurement was carried out on
a site located at a distance of 20 cm from a rear surface of a printer body having a
size of about 37 cm width X 21 cm height X 23 cm depth and at a height of 20 em
from a floor on which the printer is installed, to find a level of the noise (a
component having a frequency equal to the charging frequency in the noise) caused
by electrical charging for printing. The measurement was carried cut twice for
each printer of a conventional type and countermeasure types (1), (2). FIG. 5
shows results of measurement.

[0044)

In FIG. 5, the length Lf of the inserted section of the conventional type 1s 4
17



t hrough hole 23b is formed in a radial center of the flange 23. In
this regard, the flange 23 according to the exenplary nodification is

identical with the flange 13 illustrated in FIG 2. [0047] A
di fference between the flange 23 according to the exenpl ary
nodi fication and the flange 13 illustrated in FIG 2 is that a groove

23c extremded\gioueh bdth dithe conviermbaswteatypesn (1)saxfd(2rédve thademgthdnf of
circunferential surface of the small dianeter part 23S in the flange

23. ThehghReteePsbtion WhIRHi8MEYm i tHE thafsavdidehh@ag i@l out on two test
circunference of the small diameter part 23S along the direction of

rotati ece-ghﬁtﬂrcgﬁé’iﬁegﬁ?olhé’isTeﬁ'iéﬁ&EeﬁPﬂf@%es§ R8s MEARFRIISSHL bR the

Not e tHat the cross sectional geometry i's nof necessarily the
trapezoi dal_.sha 004 The Vv h i i :

sur § acaos S ERPT hcikhs ermieT Enan SO D Sub e Rl A nding to
di nensi_on n direction . roma large.diangte art..23B

i oo 1l i POLA® Gl Chem SRl Bl BaREY Madt SninRas e S g meter
on a center side along the radial direction. |In addition, an outer

ci r cunfseriden iod|1. & prmakietipgknesst Areordingly dat thencopgantignalhype) &igyenney
partitioned by the groove 23c is entirely located within the

el ect r istafdcy - chihrgedndwgivenbiss iSmen, suppertedt withif dbe @eciritellpgherged
circunferential surface 23al is in contact with the inner surface 1la

of the rephguctive base 11 within the electrically-charged region Le.
Consequently, a supporting force of the flange 23 which supports each

end of the comelieti%e Rastudslomiteiwd a8 s@lRidrith Gak leymphacd)qtle efBLIOGE
Le can be sufficiently secured. Still further, the groove 23c

facili t@%eérémﬁﬁhio? R Pl tehd {20 %getcg l%l)i M P2 e tﬁﬂﬁgé%tsk ¥focb @ 6reldtive

[ 0049] present invention Is I'mted to e above enbodi nent,
and may, | i

2 Tl OB BB N AL 5 LA MO BB
o Japen, FeLont Aopl LGoLlan (TR, NG (2000, 0038l Ll o Septanter.
charging can be reduced at low cost without addifional provision of any new
component according to the present invention.
[0045]
(Exemplary Modification of Flange)
FIG. 6 is a cross sectional view of a photosensitive drum 22 illustrating an
exemplary modification of the flange 13 for the photosensitive drum 2 shown in FIG.
2. It should be noted that illustration of the photosensitive layer is omitted from
F1G. 6.
[0046]
A flange 28 according to the exemplary modification shown in FIG. 6 has a
large diameter part 23B and a small diameter part 23S. The large diameter part
23B and the small diameter part 23S are concentrically formed, and the small

diameter part 238 is extended from an end of the large diameter part 23B. A
18



Desi gnati on of Reference Characters 1. photosensitive drumunit 2:
phot osensitive drum 3: charging roller 11: conductive base ha: inner
surface of conductive base 12: photosensitive |layer 13: flange 13a:
end section of flange Le:electrically-charged region

through hole 23b is formed in a radial center of the flange 23. In this regard, the
flange 23 according to the exemplary modification is identical with the flange 13
illustrated in FIG. 2.

[0047]

A difference between the flange 23 according to the exemplary modification
and the flange 13 illustrated in FIG. 2 is that a groove 23¢ extended along the
direction of rotation is formed on an outer circumferential surface of the small
diameter part 238 in the flange 23. The groove 23c is annularly formed around the
entire circumference of the small diameter part 233 along the direction of rotation.
The groove 23c has a trapezoidal shape in cross section. Note that the cross
sectional geometry is not necessarily the trapezoidal shape.

[0048]

The groove 23c has an inclined surface 23ca which is designed to change the
depth (a radial dimension) along a direction away from a large diameter part 23B
side. In this way, an end section 23a of the flange 23 is thickened on a center side
along the radial direction. In addition, an outer circumferential surface 23al of the
end section 23a in the flange 23 partitioned by the groove 23c is entirely located
within the electrically-charged region Le. Then, the entire face of the outer
circumferential surface 23al is in contact with the inner surface 1la of the
conductive base 11 within the electrically-charged region Le. Consequently, a
supporting force of the flange 23 which supports each end of the conductive base 11
within the electrically-charged region Le can be sufficiently secured. Still further,
the groove 23c facilitates insertion of the flange 23 into the conductive base 11.
[0049]

Although the embodiment of the present invention has been described above,
19



Clainms 1. A photosensitive drum conpri sing: a tube-shaped
conductive base having a surface on which a photosensitive |ayer is
fornmed, and a flange inserted froman end of said conductive
base and attached to the end, wherein; said flange is in
contact with an inner surface of said conductive base within an

el ect rithal byeseharigedntiegi ionnof laaited ciondue taboge basbodinierd, and may be
phot osensitive drumunit, conprising: the photosensitive drum

accor diiRgpltReftcll M daridROnamiiRAgeihs Witlouk Aepatteed frogatte/scobangidithed
t he photosensitive | ayer, wherein;

in the claims. This application is based on a Japan Patent Application (JPA No.
2009-210635) filed on September 11, 2009, which is incorporated herein by reference

in its entirety.

Designation of Reference Characters

1: photosensitive drum unit
2: photosensitive drum

3: charging roller

11: conductive base

1la:  inner surface of conductive base
12: photosensitive layer

13: flange

18a:  end section of flange

Le: electrically-charged region

20



the flange is in contact with an inner surface of the conductive base
Wi thin a contact region between the photosensitive |ayer fornmed on
the surface of the conductive base and said electrifier. 3. A nethod
for reducing vibrations of a photosensitive drum conprising a

t ube- shaped conducti ve base having a surface on which a

phot oselisimsve | ayer is formed, and a flange attached to an end of

t he conducti ve base, wherein: the nmethod conprises inserting

the flange fpophdtberitvefriheo@pridig:i ve base, and bringing the
flange into contact with an inner surface of the conductive base

within an el %C&fﬂe%@aké%%gﬁtgﬂ&ﬂ{er BHeORbRhe BNE2RINE Wi e Qaﬁﬁ)tf)bcénsitive

t hereby reduce a for rati on of the conductive base resulting
from arﬁlf,iexci tfialrn}ge%orcde associated with electrical charging. 4.The
ucl

met hod 'FOF Fe &ublbrations of the photosensitive drum accordi ng

to Caim3, whegrein, the flange is hrqught intfo contact with the jnner
surface of |t ROEOHRIRSET 68 BUHEPRIT SHHb CUbHELEe Hsgih BaeaEEnt
phot osensjtive | ayer formed on the surface of the conductive base and
an el ecand: Mhereimgr el ectrical |y charging the photosensitive |ayer.

said flange 1s in contact with an inner surface of said conductive base within

an electrically-charged region of said conductive base.

2. A photosensitive drum unit, comprising:

the photosensitive drum according to Claim 1, and

an electrifier for electrically charging the photosensitive layer, wherein;

the flange is in contact with an inner surface of the conductive base within a
contact region between the photosensitive layer formed on the surface of the

conductive base and said electrifier.

3. A method for reducing vibrations of a photosensitive drum comprising a
tube-shaped conductive base having a surface on which a photosensitive layer is
formed, and a flange attached fo an end of the conductive base, wherein:

the method comprises inserting the flange from the end of the conductive
base, and bringing the flange into contact with an inner surface of the conductive
base within an electrically-charged region of the conductive base to thereby reduce a
forced vibration of the conductive base resulting from an exciting force associated

with electrical charging.
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4. The method for reducing vibrations of the photosensitive drum according to
Claim 3, wherein the flange is brought into contact with the inner surface of the
conductive base within the contact region be‘tween the photosensitive layer formed
on the surface of the conductive base and an electrifier for electrically charging the

photosensitive layer.
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