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Simulation and CG in Research and Development

Suzuki Eiko VYoshio Watanabe Ebi Yutaka
Research and Development Center, Ricoh Co. Ltd.
Kohoku-ku, Yokohama 223, Japan

As the importance of numerical simulation increases as a research and
development tool in manufacturers, CG has been recognized as a vital tool in
order to gain full insight into the physical meaning of the computational result.
In RICOH, many numerical simulations have been carried out in mechanical, elec-
trical, and material analysis, and CG has been used widely with them. In this
paper, the analysis of the fluid-dynamics in an office machine, the process of
liquid-drop development in an ink-jet printer, and the computation of the ther-
mal vibration of copper based on molecular dynamics are presented, in terms of

CG application.
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MOLECULAR DYNAMICS (X-Y)

‘g > &
@ 8‘§<¢’
@ 8 6 @ PO
@O 0O W

@ @ 0 © WEWID
&8 0 DV

8 8 2
$ TR B A

(a) WIMEE

MOLECULAR DYNAMICS (X-Y)

HMOLECULAR DYNAMICS (X-Y)

S %Wﬁéggibc
%o o® D
8&%@%@w%9§%0
DI gg’g} &0t
RN EE0 B0
3 @&%%)o DEL.TI  1.00
bo @ O%}f 8 3?@ ITER.M 500
é OQQO A MASS.M  105.60
9§52b o5, d TEMP.M  1400.49
> o RP ROl L.cel 20
o o) N.MOLE 256

(b) O. 5p sthDEHE

et L o] [T
4q§ﬁ§?xwﬁﬂ‘ ?3$‘ X v{
B? 4R 3 ’534
paley o Sy
Fige b e

(c) RFOHEF (A5 LAKN)

B9 CulfiTFDsiR®

4 HFENF

M E OFHEAT OB ICITHE S OBR AR
RTH5. MR, HERRTHEARERIC
Fo TN PRILTIEDIE. BRHF
HBICEWTHBHBIC K UHHH LRI IV A
FLANRTL D, MEBRNEEETYIaV-Y
avEL ULTEEREATWBHDD—DII8F
BihEEsDH 5. 2THHERE. FKEP0FR
YORFOHANRMAEHSIC L. AT
HEERAAEATHZL LT, FHTFOEBHHRRX

RHSL. BMBRERD. SHTROEHRE

2¥03aU-hTB3H5ETHE. WHHHEDR
HFORBOEEIEShEDT. MERTEY
ROz L. HBREECORIERR Y OBK 2 EB D
fyie. RFOBEBOKT»SINEMEE LR

€6y

HBEZLANTES. FOBICKRTOMBEORIEY
RIERISEBITT DA TRL . EROREEHE
WEBBT 20 LAKRCRSLEETH . BB
TR LW EVERNMREZEIYTRL, 5%
TR o ERHEORRIHEIED. T,
3WFTEMTORTFOEROBIP. HIIFAT
OEBYEBMCERTESEIICATULIRR
217- 7=

E9 I —EREIKIZEWVWT., CudRFH
fcelBEORRRBICH ZHNLREBEN,S.
BB L THIKKIBO S X L BEIC R ETO
BrERUE. (a) 3. UHoKERRBIH 2
BFoREETHY. (b) . HHEMEEL.
HHRREBI > EH L ORFORBERTHS.
(c) k. (a) oREMS (b) ORBICKR



ZETORBHOYKE AFUVAHE LTRLE,

(c) 22OV XEDhoE=AF LA RO~
TEELTHBZZLICkY, BRISIKEEES
TEHTEB, (a), (b)) kD>VWTHZZT
HBAETREEULIBRLTW2WA, WETR
ERERRTZZLICEY. SIHEMRBBRET S
ZENTES,

BB CHIEHEOA RS TR WD,
BB DICEE > TV AN, FHE E
LION T, SHIIVARBORKOBRIEF
535z HIBELTWS, 2. FOEHICE.
BEIcT 32 bEXATVWS,

5 LI

REOMERRED. EROERGWERNT S0
—F &S, BEIREHESEHVE-ERY
HRISSIDHFRAALBYDDOH B, CGH. T
Bl HEXT- 20EE - HifE G AHE
REMSYENS T UL BRL. HEEED7
AF7EETCBY—-IVE LT, FLT. BZIC.
HEORRLERL 2 MOFIEXBHERL LT,
YIal—YarYATLAOBERERLRYD
DHb.

LYbit, REOEWMO LS VAT 7itENT
BT/, tRTRABILKEZV., ZL0H
&. EBETRHEEROENKRY., T05HFOHEM
RTROVAANERMICBARIE SRV, 2O,
ER - BB K BHIRN. FORRE ) LU
TRELhZDICHL. HEXZOMTRER»S
9 2HMELTHShhiERskhv, gl

1)

FITVWAE., OABBHNSOFRNEFBINT 501
FEEEMLTILOTH->TH, TORTKE
EHLICBHICHEIDE. £F LB HEE B
LTW2HDTiRw. ZOBE, BEEICL-T
TR R OBR Y EBRACEMREET<hBCG
. WHEBEHBEOREORERIEL WAL D,

SHDOYIal—varY AT AR, BICENE
WIS TWAZ LR ERMICRHZ LS LA
Wik, T3 - Bif - FERZ) VS EH
REABEIIK. BKOYHELINBTS-DDFR
REIY— AL RBRLUTWLTHAD. FhiLlG
U. BEYXERT 3. pIALEH OS> FRHN%ED
HEOFITE., FFOPICAYRAALTERS. £
DEIREREZEZERL LTOCGORFNE
FITFIEELRYDDOH . FHE. EL DL
M, A=N—avEa—2 WA L. §12 - B
DOHELEHYDDOHEH. ThLAEIL. 3K
FTUFNWEL LT A=V a VR EABBICER
TEZ [ A—R=T3 74 v IV AF 4] ~OHf
BEARBICKRENEVI LS.

SRR

{11 J.F.Thompson, F.C.Thames, and C.W.Mastin.
J.Comput.Phys.,15(1974) 299.

(2] &K, B2 0BAENFHRIHAS, 246
(1988)218.

[3] /MtEth, BRE. WEE.
(1982) 285.

HA, 1



