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A Study on Slipping Phenomenon in a Media Transport System
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ABSTRACT

A media-feeding {or media-tranaport) system iz a key component in daily consumer systems such as printers, copiers and
ATM’s. The role of the media-transport system is to feed a medium, which iz usually in the form of a thin film, to the main
process in a uniform and repsatabls manner. Even small slippags between the media and the feeding rollers could
significantly degrade the performance of the entire system. The slippage between the medium and the feeding rollers is
determined by many parameters which include the friction coefficient between the feeding rollers and the medium material,
the angular velocity of the feeding rollers, and the normal force applied by feeding rollers on the medium. This paper
investigates the effect of the normal force and the angular velosity of feeding rollers on the slippage of the medium. Authors
have constructed a test bed for experiments, which consists of a feeding module and various measuring devices, Using
regular paper as media being fsd, the authors experimentally measured the slippags of the medium under various normal
forces and angular velocities of driving feeding roller. Alzo the authors developed a novel two-dimensional simulation model
for the media-trangport gyatermn. The paper medium iz modeled ag a zet of multiple rigid bodies interconnected by revolute
Joints and rotational springs and dampers. Simulations were executed using a multi-body dynamic analysiz tool called

ReourDyn®. The slippage obtained by the simulation is compared to exparimental results.
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Fig. 1(a) Picture of MTS Test-bed

Fig. 1(b) 3D view of CAD drawing of test-bed
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Fig. 2 2D simulation model of Media Transport System
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Table 1 Dynamic property data of Media Transport System

in RecurDyn®

Number of bodies 103
Number of joints 101
Number of applied force 2
Number of rotational spring damper 99
Total degree of freedom 103
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Fig. 3 Calculated slippage between driving roller and

paper medium from simulation
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Fig. 4 Diagram of entire experimental setup
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Fig. 5 Measured slippage between driving roller and
paper medium from experiments

5. @&
E A3 E ZAEY B217], ATM 7], AF
AEZ], BEEAYAANETH 22 A ol FA] A

of TALHR F2o wE rnsd dds AE
Holdd dds Fof Blm, #HAsSin

A olFAlAEdlA A e dd
A4 AaEe F8H 4% AHslaglez AAHE
24 A FES] sk & FEIT o] ml1zE
H dd2 B A7 AlEdeldd dds 4
29 A 2L TALH] FeldTE A
AT FE2EY A= mETE A AR
Hez #9d =+ itk =53, 3154 X7

3y 4ol TAgHE AT F43] gl
As B F »l?i'ﬂr 13%-} ey o

k=
de AASZ] HAd FAYHEHS ZA /A=
AL DR 5o 2dE22d= o & 2 4

685

s9e 37 sn Belel £Hg A VESE 2
Be chrlAAe merd AA olg A2l g
3% *AGAH ol SEe] BAL IR Fol
o e},

A9 ARA 2E Bele] 2ol Hoj e
o cd@ sl FDaA Wopd Arle F

A4 AEEde] vepdeh Agdls Aads] 3
A4 2a9e 24 29 § 59 <8 HF 8z

£ HAEsA BF 4Felot.
% 7|

AsgdE 22 2 ArE2ds 934 A=
9 =2 24l F ek

HANEH

1. Ashida, T, “Technical Meeting”, Miyanodal
Technology Dievslopment Centsr, Fuji Film Ine.
Tapan, 2002,

2. Cho, H, Chei, 7T, "DMTT development
specification”™, Technical report, FunctionBay Inc.
2001,

3. Diehl, T, “Two dimensional and three dimensional

analysis of nonlinsar nip mechanics with hyperelastic

Ph. D. Thesis, University of
Rochester, Fuji Film Ine. Japan, 1993,

4, Nishigaito, T, Okuna, K., Ishi, H, “A Method for
Analyzing Paper Behavior to Prevent Slippage of
Transferred Image in Laser Printers”, JSME, Vol. 60,
NO. 557, pp. 272-278, 1994,

5. Okuna, K., Nighigaito, T, Shina, Y, “Analysiz of
Paper Deformation Considering Guide Friction”,
JSME, Vol. 60, NO. 575, pp. 75-80, 1994

material formulation™,

6. RecurDyn® 2D MTT Toolkit  Manual,
FUNCTIONBAY Inc.

7. MATLAB  =PC Target  Toolbox  Manual,
MATHWORKS Inc.



