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Tonor Scattering Mechanisum by Numerical Simulation of Electric Field near the
Transfer nip Considering Paper Behavior
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ABSTRACT
In order to clarify the mechanism of toner scattering around a toner image, a numerical simulation of
electric field in the transfer nip region is carried out together with the paper behavior using paper
handling simulation. Toners are scattered when electrical discharge occurs before the toners are
transferred. The occurrence of scattering predicted by the simulation agrees well with the experimental
results. A new layout of the paper guide between the transfer nip and the resistration rollers is designed
by the paper handling simulation for preventing toner scattering and reducing the shock to photorecepter.

These approach by the simulation become a navigator for design of papar path to prevent toner scattering.
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Fig.1 Layout of photorecepter, transfer roller and paper

guide before transfer nip.
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Fig.2 Toner scattering on plain paper.
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Fig.3 Toner scattering on OHP sheet.

|4.mﬁﬁﬁ%§

FVBEFRTHEGT V OFEREBOES SEOT A ML
AT bEROMEY S 2 L— 3 VAL, HoMss
AR L7-. FHREIIME ImmfEIC 0 EI L, FHE O A
7 v FElmsec TfT72 o 7=, Fig MICHUCIRMNIR G = » 7RI
BlEE LR O RZ R Y. EFighllHREMERIC L D=y
TERTOMOKE T %, Fig6 TOFIEMTOBREE L il L
TRLTz. FHR & EBEOMOEENTI I —H LT 5.

Ricoh Technical Report No.28

DECEMBER, 2002



/”T\T/Ebtorecepter ) N TN
/ \ I i / 3
. J Paper [} J \ j

—fm= o~

o 1 / \ R ]

AL S N
Transfer roller-g~ N/

T

Resist roller
Guide a Guide b Guide ¢

Fig.4 Simulated paper paths for various guides.
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Fig.5 Simulated paper paths near transfer nip for various
guides.
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Fig.6 Photographs of paper near transfer nip.
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Fig.7 Computational area of electric field simulation.
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Fig.8 Computational grid for electric field simulation.
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Fig.9 Electric field for the position on the paper from the
transfer nip.
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Fig.10 Electric field for the position on the transparencies
from the transfer nip.
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Fig.11 Simulated paper paths for a new guide and guide b
when the papers touch to photorecepter.

Paper

Paper

Guide b

Fig.12 Simulated paper paths for a new guide and guide b
when the papers pass through the transfer nip.

New guide

0.45

0.4 J;

0.35
0.3

Guide b

ég(125 Aﬁin
£ 02
0.15
01 f‘j$ New guide
005 |3
0 1 1 1 ]
0 2 4 6 8
Time (ms)
Fig.13 Force of the paper on the photorecepter due to
paper feeding.
6-2 EfRF DOHER

PLEIZHRA_REHE CRE LB ETF U 372 <, ok
HAB~DEEND/NS Tefiic 7o T A REEBRIED, 5T
U ORGLZMERR LTz, £ DG & Fig. 14117, T A - Ofit
B v 2AOBEB T, FERZEI um, BAVEEN D OBR
#7320~25 4 C/mgD b T —H AWz EB TH S, B~
DB UGB LT Hil /274 FTH, A Kbl LT
Ef TV BRI T OB IS L. ZAUT KD HsLsh
MR CThiuL, BOCHE~OEE)HE-> THIERG T U IKEE
FRI%THY, 5T ) ST E bsEI NS 2
& DSHER STz

ZOESIT, BREENGHE LT, 5=y TR
B OMOEEE, 5TV VD7 72D K5 75 a iRy
LD, EHRE~OFERD/NEILTELHA FE, &
Ral—va itk VEETE S,

Ricoh Technical Report No.28 32

DECEMBER, 2002



New guide Guide b

Fig.14 Comparison of toner scattering with the new guide
and Guide b.
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