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Abstract

Since 1997, we have adopted the usage of 3-D CAD (Computer Aided Design) for the development of vehicle-mounted
deck mechanisms such as CD changers. Thereafter we have achieved considerable effects in optimizing the design especially
for component parts, by taking advantage of 3-D data for the stress analysis based on CAE (Computer Aided Engineering),
the verification of shapes, and the check of static interference between assembled parts. However, 3-D CAD data has not
been fully utilized for the verification and review of the dynamic functions of the deck mechanisms.

We thus developed a simulation system in which a virtual model created on a PC by using 3-D CAD data, which can be
controlled in the same way as the real deck mechanism.

Making use of this system has made it possible to carry out dynamic verification for the structure of the mechanism from
the standpoint of "control of mechanism" effectively even at the early step of designing and evaluating the control software
without the real mechanism.

This paper outlines the background of the development, functions of the simulation system, and effectiveness in its utiliza-
tion.
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Fig.1 Software Development Process
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Fig.2 Software Evaluation by Evaluation Equipment
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Table 1 Examples of Major Problems and Solutions
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Fig.3 Movement Settings of Individual Parts
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Fig.4 Gear Backlash
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Fig.5 Movements of the Model Being Transferred
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Fig.6 Example of Setting Dialog
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Fig.7 Example of Model Dimension and Time for Settings
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Fig.8 Synchronization of Simulator with Control Software
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Fig.9 Combination Test Using Completed Mechanism

oooooooog

0oooooo
oooooo

oooooo
oooog

gooooo

ooooo : ‘ ‘ ]

oooooa 00o00o00o0000000D

0-10 0000000o0obOoboboDbo
Fig.10 Combination Test Using Virtual Mechanism Model
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Fig.11 Logic Analyzer Function
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Fig.12 Chattering Generation
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Fig.13 Retry by Control Software
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Fig.14 Linkage to State Transition Analysis/Design Tools
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Fig.15 Conventional Development Process
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Fig.16 Development Process Based on This System

goboooobboooobboooobboooobao
goobooobbooobboobobooobbooon
gooboooobbooobbooobobooobbooon
gbogoboobobooooooon

goboboooobooobobooobos3n40bo0nD0n
goobooboooood

gogoooo

gobooooobobooobbooobbooooobo
gooboooobboobbooboboobobbooo
goboooooboooooboobooooboooooon
gboooooboooooooboooooboobooooon
goobooobobooobbooobobooobbooon
gbobobooooooooboobobobo

goboooooboboooobboooobooooobao
gboooboooooon

oo
goboooooobooobboooobboooobo

gooboooobboobbooobooobbooo

goobobobooooooooooooboobobo

gooo

goboooboobooo:0bboboboobooboobaon
OO0COORVPS/HILOOOOOO Vol.19,Nov.1,2001

gbobo o:obooooboooboobobobobo
(VvPSHIL)ODODOOOOOOODOOOOOOOOOO
oboboboooond,ppl48-149,2001



gnocAbU b boogonoooobooobobooobooooo

goood

gooooooooooooooo

19810 0000000000
coboooooooooooon
oboooooobooOoooao
oo

obAvCOOOOOOOBOO
ooobooooooobooooo
oo

gooooooooooooon

19860 00000000000
goooooood
goAvCOOOOOOODODOO
gooooooooooooo
oo

gbooooooooooooooo

90100 00000000000
goooooooooooooo
goooooooooooobooo
gooooooobooooo
goooooooooooooo

0000000000 0000

9860 00000000000
oooooooooboooo
oo
goAvCOOOOOOODOOO
gooooooooocoooo
oooao

gooooooooooooooDo

198600 00000000000
goooooboooooooo
goooooooooo
goooooboooooooo
goooooboooooooo
oooooo

gbooooooooooooooo

9700 000000000D0O0O
goovpesOOOOODOOOO
HLOODOOOODOOOoODOOoOoOo
gooboooooooooooog
goobooooboooooobooo
goooo

11



