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Development of Virtual Prototype for Separator Winding and
Inserting Machine of Battery Assembly Line

S. H. Jeong(Chosun Univ.), K. R. Cha, B. S. Shin*, Y. C. Na(Graduate School, Chosun Univ.)

ABSTRACT

Most of battery industries are growing explosively as a core strategy industry for the development of the
semi-conductor, the LCD, and the mobile communication device. 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, stress analysis, mode analysis, and frequency analysis are performed for each
part. The results of these simulations are used for the design specification investigation and compensation for optimal
design of cell manufacturing line. Virtual Engineering of the separator inserting machine on the automatic cell
assembly line systems are modeled and simulated. 3D motion behavior is visualized 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 : Separator(+] 3 2| o] §]), Virtual Prototype(7}3+] 2| &), Finite Element Analysis(-f-3& 2 8]47), Virtual
Engineering(7}4F &3, Frequency Analysis(F3=34]), Computer Aided Engineering(CAE),
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Fig. 1 Virtual Engineering by Computer Aided
Engineering

2. XX =Falelo]l MA L AlSgold’

2.1 =@ etete] MA
NEHOME AP 2dYS F£Y37] Al AA
el AAA AAdele 4dF R AYFE Fig.
23} 2o} dAsAc.

Fig. 2& Amizlole A% o419 & Ajiye A
AEold, Table 15 A&¥ 44 33& ehd

Fig. 2 Top View of Separator Winding & Inserting
Machine

Table 1. Name of Each Part of Separator Winding
and Inserting M/C

No. NAME No. NAME

1 Cell Inlet Guide 8
Spindle Driving Motorj 9

Belt Pulley

Vacuum Drum

Cell Inlet Disk 10 || Separator Supply Wheel
4 Power Belt of Cell 11 || Separator Cutting Wheel
Supply
S Belt Pulley 12 Belt Pulley
6 Belt Pulley 13 {| Separator Inserting Part
7 Heating Board 14 | Separator Winding Part
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Fig. 3 Design Process of Using ADAMS
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Fig. 4 Isometric View of Separator Winding and
Inserting M/C

Table 2 Results of Simulation in Main-Turret

Main |Separator|Separator| Cell Inlet | Cell Guide
Spindle | Winding | Inlet Bracket Bracket

12.5 rpm| 100 rpm| 50 rpm | 12.5 rpm | 9.5rpm
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Fig. 5 Angular Velocity Relation of Separator
Inserting Pin and Cell Guide
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Fig. 6 Process of Finite Element Analysis
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Table 3 Boundary Conditions and Material Property
of Each Part

Input Conditions of Spindle Part

Spindle | Cam Holder
Finite Element
Node ID 2488ea 6688ea
Element ID 8253ea 27307ea
-Rotation & Displaceme
-Translation(Up & -nt Fixed

Load/BCs | Down)
(Damping  |-50N on Follwer -15 N on the Max
Ratio : 3%) |-100 ~2000Hz at node| deformetion

2014 at interval 20Hz (-0~500Hz at node 41

at interval 20Hz
Material
Property
Elastic 3
Modules 21000 N/mm
Poison's Ratio 0.3
Density 7.85¢-* kg/mm’
- Normal Modes Analysis
Solution Type - Number of Desired Roots : 10 EA

- Frequency Response Analysis
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Fig. 7(a) Stress of Magnitude at the Ist Mode of
Spindle Part

Fig. 7(b) Displacement of Magnitude versus
Frequency at Node 2014 of Spindle

Fig. 8(a) Stress of Magnitude at the Ist Mode of
Cam Holder Part

Fig. 8(b) Displacement of Magnitude versus Frequency
at Node 41 of Cam Holder]
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