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A Study on the Stress and Displacement Behaviors of
an aluminum Tube in OPC Toner Cartridge

Chung Kyun Kim'
Tribology Research Center, Hongik University

Abstract — The stress and displacement behavior analysis of an aluminum tube for an organic photo conductor
drum has been presented using a finite element analysis technique by non-linear FEM program. The maximum
displacement in the radial direction of OPC drum may directly affect to the quality of printed matter. Thus, the
deformed profile of the aluminum tubes should be limited depending on the toner powder size and the contact
rolling forces between an OPC drum and a paper. This paper recommends the critical loading of 400 Pa for the
provided toner size, 8 um for excellent printed matters and long life of the toner cartridge.
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LN B
glo]AW] ZHE|(Laser Beam Printer)E H]£3F tyxgd
Al 3 e s 28T 4 e BEVTlERA

ARl Folo Qsfsitt. FIEYA e IAEUSE
TFse B4 7], FFEY LSU(Laser Scanning Unit)
V\" 3“017‘1‘:"0“ o8] AEE ANERE wo} &01 o &
sl = OPC(Organic Photo Conductor) =3, OPCel
%OJS{J\H EUZIRE 259 Folo Arlsle 224,
4, 58 5 2 olvixE gHA AEAs] A v
2], 2| FolE o)E3r] A TEARE shie] Al
ZHH] itk BEWFlEZR s AR EEol7] of
o = Eﬁ-J A ohs €. H3o] Lo|=E AT
OPC =3¢ FlWete] BEH & &L 3= 22
2 #AFHY LSU AEE OPC =-(&FvlE FE 7
4 dheks I Azxd 4%) ¥H6 352 ol

.l mlm

1::

Hn

Ao wk-g-dle] QAHHYALS H iAo o] EvLr)
ERE ¥EyxE BEL/IEE =HEHY AHEgdes £
2R YRR chungkyunkim@empal.com

89

eyt OPC =9 ol2 TFE Told AAlste] SA
a¥e BAsue txE A7) SdEEelt)
OPC =¢o) 4HE Y4rlge] Ui-Ee 532 Boy
o] oz HA Wurs] & xF7|Eeld ITEH
AREE717] AEE 2000419 SN ZUE9G &
AP #¥ EWFLEZR] £art FRH 02 Sofyta, v
o] HPel 429 Canond HIEE o 15704k}, =)
g2zl So) 9] Al 7H B FFAAS ol
I oh;].

BEU7EA e deHrt 25 AEHAY B OPC
=39 Fguuto] Folote] HUYHE FEUH 252
A vhd ZAgo] sl QMg EFAE Hoj=
duz JleR AAE zgdot she 2k AnFol
ot AE BEUIlEIAE oF 20,0008 A4EAE &85}
H BEYyl B AREEE HAAE wssjol it A2
o) QA Aol olm] ALES SEXE I8l
BEYE AEAsl 1~28 ¢ AT F gl A4 FtE
A& AR oL}, OPC =3 TR &4 o8
A FH go] Gojxirt

OPC =39 vletag) gHo] Fol9 JAdE: 150



90

# ARg slHA 23X vpRr SASL, E§ vhe-
du 1A, B3] Ae)0lZE g 722 o)FHo] Fole} F
A SYEBA CGL ZeuhEo] £4-8 9Je¥ OPC =
B2 o ol YA ANEL 2HT & glo] FEYA
2 wAEor st BE ZAE Ax wolANA EAIF
AE BEYIEYAE AME 2EE] AELL 7
AN, ABZ SRS AMEEE FEAHY] 80~90%
2 Edo] @o] "ojx)7] w&o HAYE A= A
7t 9tk o & EAlE QR AmAllr =) A4
A7)t FAOPCE AR Edl4d4e o] 547 Al
(17} 971 o] AR g o3 Ad7ER] Al
2] B3 = FaHo 2 o Rt

OPC =¥9] wiutgHe] EAjske 2gS gohl7]
3 ASHAH2), Fol9) AT AFFRA #;g AT
[3,4] 5 Wg 72 AYPsle YA, St T
I3 OPC =@ AAp) &Y Alole] & wiaEe)
o8 FAYE Al FHO 57 2 HYAF #S 7z
AT= o A it

weld B dodE OPC =79 sz oz 7
HE Al BH 7uekdA S A3taAHOR s4siy
2} gtk Al H2 g BUYAle 37] oME &
A& F Je HHe Aoz FRIA Xshd A=
BEWV7NE7) Folo) REE) ANSA R3] i) 2
2t g oy AL Hoxn, =y IR
A BQAR 78V WE2A0E A5 ZHaie @

npeo] A9Y $evt Bt
2. OPC £&

Al FEE EUFIEDRAY OPC =0 A= #o)
AW Y, UA" BA] S AgEHE 958 A
2 71AF A=g 54 /Y= #5Eor 7154
Fgo] & JAhE & Ut} w2 OPC =/ ARANE
gy FH g 3Yre71E, FAEe} AEs
o B& NS 7k Y

Al BEE 2528 7I=E X3P A2 2Ws
LR FoF 955 CGL ZHEE AT & 3o FHE
A7} goletz, AEFHe] oudt ~AHA] FI=E F
257 el Al HRO) o) sk st
Ar7FE FR0A FAE wiEY Al dFvE
EHo] Begroz 71EH7] e AeAHUE FrRE o
w3 2935t Al F2= Z2FH Folol ANHE &
o} £5L A FE B 24 B e BEYrt
22 Folo| aalA Ml BRAAT 71 wEol
o] 3 JAPLE FAEEM GEEGS aYst

Journal of the KSTLE

i

(@) Al tube

(b) Coated OPC drum

Fig. 1. Aluminum tube and coated OPC drum.
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Table 1. Material properties of an aluminum tube
Al 2017-O Al 3003-H14

Mechanical Properties

Modulus of Elasticity, GPa 724 68.9
Poisson’s Ratio 0.33 0.33
Density, kg/m’ 2730 2730
Tensile Yield Strength, MPa 68.9 145
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Fig. 2. FE analysis meshes and boundary conditions
for an organic photo conductor.
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Fig. 3. Displacement in Y-direction and maximum
von Mises stress for an aluminum 3003 OPC tube as
functions of external loads.
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(b) Radial displacement distribution

Fig. 4. Von Mises stress and radial displacement
distributions for a tube thickness 0.75S mm, a tube
length 330 mm, and a rolling contact pressure
10 kPa.
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Fig. 5. Unqualified printed paper when a toner
powder is depleted.
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(b) Radial displacement distribution

Fig. 6. Von Mises stress and radial displacement
distributions for a tube thickness 0.94 mm, a tube

length 330 mm, and a rolling contact pressure
400 Pa.
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