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Abstract

Most

explosively as

of battery industries are growing
strategy industry for the
development of the semi-conductor, the LCD, and
In this thesis,

can

a core

the mobile communication device.
of the

machine on the automatic cell assembly line are

dynamic characteristics steel labeling
studied. Dynamic characteristic analysis consists of
dynamic behavior analysis and finite element analysis
and is necessary for effective design of machines. In
the dynamic behavior analysis, the displacement,
velocity, applied force and angular velocity of each
components are simulated according to each part. In
the FEA,

frequency analysis are performed for each part. The

stress  analysis, mode analysis, and

results of these simulations are used for the design

specification  investigation and compensation for

optimal design of cell manufacturing line.
Therefore, Virtual Engineering of the steel can

labeling machine on the automatic cell assembly line

systems are modeled and simulated. 3D motion
behavior is visnalized under real-operating condition
on the computer window. Virtual Prototype make it
possible to save time by identifying design problems
early in development, cut cost by reducing making
hardware prototype, and improve quality by quickly
optimizing full-system performance. As the first step
of CAE which integrates design, dynamic modeling
using ADAMS and FEM analysis using NASTRAN
are developed.

Key Words Virtual  Prototype(7}A4FA| A &), Finite
Element Analysis(FEA, 3924 3]4]), Optimal Design(Z
AAA), Viral Engineering(7}453}), Computer Aided
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Fig. 1 Virtual Engineering by Computer

Aided Engineering
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Fig. 2 Rotary Type of Labeling Machine
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Gather the data of Automatic Assembly Line for Battery
from draft drawing & specification shect
Draft modeling of the system
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.

-Create each part of Automatic Assembly Line for Batiery |
Construin the parts
-Define force and motion acting on the System

RS Fa SRR

“Perform Design Sensitivity Studies
-Perform Design of Experiment
-Perform Optimization Studies

Fig. 3 Design Process of Using ADAMS
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Fig. 6 Comparison of Angular Velocity of between
Cell Inlet Bracket and Main Disk
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Fig. 7 Comparison of Angular Velocity of between
Outlet Bracket and Main Disk
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Fig. 8 Process of Finite Element Analysis
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Fig 9. Drawing of Cell Inlet Bracket

Table 1 Boundary Conditions and Material Property
of Cell Inlet Bracket

Input Conditions of Cell Inlet Bracket Part
- Finite Element

Node 1D : 2269

Element ID : 8411

- Load/BCs
Displacement Fixed(BE ZY4H) :
Front 87l(node), Back 87§(node)
SOON at node 2184 : Load on the Max. deformation
of the Cell Inlet Bracket Part
10~1000Hz at node 55 at interval 20Hz
Damping Ratio : 3%

- Material Property
Elastic Modules : 21000 N/mm*
Poison's Ratio : 0.3
Density : 7.85¢-6 Kg/mm’

- Solution Type
Normal Modes Analysis
- Number of Desired Roots :
Frequency Response Analysis
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Fig. 10 Stress of Magnitude at the Ist Mode of
Inlet Bracket Part
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Fig. 11 Displacement of Magnitude versus Frequency
at Node 2184 of Input-Disk
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Fig. 12 Drawing of Main Disk
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Table 2 Boundary Conditions and Material
Property of Main Disk

Input Conditions of Cell Inlet Bracket Part
- Finite Element
Node ID : 1905
Element ID : 5536

- Load/BCs
Displacement Fixed : Front 57§ (node),
Back(Surface), Inner(Surface)
500kgf at node 749 : Load on the Max.
deformation of the Main Disk Part
10~1000Hz at node 55 at interval 20Hz
Damping Ratio : 3%

- Material Property
Elastic Modules : 21000 N/mm*
Poison's Ratio : 0.3
Density : 7.85e-6 Kg/mm’

- Solution Type
Normal Modes Analysis
- Number of Desired Roots :
Frequency Response Analysis
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Fig. 13 Stress of Magnitude the 1st Mode of
Main Disk

Fig. 14 Displacement of Magnitude versus Frequency
at Node 749 of Input-Disk
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