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Modeling Procedure
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Modeling Procedure
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Modeling Procedure

I-Shape vs. V-Shape
Geometry
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Modeling Procedure

Magnet Modeling

HANYANG UNIVERSITY
]




Modeling Procedure

Material QM-
G-@m
1

m

COiI MOdEIing Settings Graphics

Label:  Copper

‘Geometric Entity Selection

Geometric entity level | Domain

Selection: | Manual

I> Override
I Material Properties
~ Material Contents
" Property Wariable Value Unit Property group
[¥ | Relative permeability muri. |1 Basic
[ | Relative permittivity epsilo_. 1 Basic
Electrical conductivity sigma... | 5.998e7.. Basic
Heat capacity at constant pre... |Cp 385[(k... Basic
Surface emissivity epsilo... [0.5 Basic
Density rho 8940(k. Basic
Thermal conductivity k_iso ;... | 400[W/. Basic
Young's madulus E 126291, Young's modulus and P.
Poisson's ratio nu 034 Young's modulus and P.
Reference resistivity rhoQ 1.667e-. Linearized resistivity
Resistivity temperature coeffi 3.862e- Linearized resistivity
Reference temperature 29315[K] Linearized resistivity
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Modeling Procedure
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I-Shaped IPM
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Analysis
I-Shaped IPM Voltage Waveform
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Analysis
V-Shaped IPMSG
Magnetic Flux Density & Magnetic Vector Potential
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Analysis

V-Shaped IPM Voltage Waveform
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I-Shape
Maximum Stress & Maximum Displacement

Mechanical Properties Metric
Hardness, Brinell 146
Hardness, Rockweall A 49
Hardness, Rockwell B 79
Hardness, Vickers 150
Tensile Strength at Break 540 MPa
Tensile Strength, Yield 50.0 MPa

(@Strain 0.500 %
Modulus of Elasticity 200 GPa
Bulk Modulus 166 GPa
Poissons Ratio 0.291
Shear Modulus 775 GPa
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V-Shape

Maximum Stress & Maximum Displacement

Mechanical Properties Metric
Hardness, Brinell 146
Hardness, Rockweall A 49
Hardness, Rockwell B 79
Hardness, Vickers 150
Tensile Strength at Break 540 MPa
Tensile Strength, Yield 50.0 MPa

(@Strain 0.500 %
Modulus of Elasticity 200 GPa
Bulk Modulus 166 GPa
Poissons Ratio 0.291
Shear Modulus 775 GPa
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Analysis

I-shaped V-shaped Charging time compare
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PERFORMANCE SPECIFICATIONS

Nominal Voltage 12.8 volts
Rated Capacity 50.0 AH
Cycle Life (@D0OD100%) =2000 cycles
Approximate Weight 14.33 Ibs. (6.5kg)
Internal Resistance at 50% SOC =20.0 millichms
Max Charge Current 504
Max Discharge Current 504
Pulse Discharge Current 150A withstand 3s
Discharge Cut-Off Voltage 10,0V
Protection/Communication BMS and Bluetooth®
Operating Temperature Range
Charge 32°F (0°C) to 113°F (45°C)
Discharge -4'F (-20°C) to 140°F (60°C)
Recommended 59°F (15°C) to 95°F (35°C)
Case Flame Retardant ABS Plastic UL94:V-0
Self-Discharge Rate
Residual Capacity s3%/month; 15%/year
Reversible Capacity =1.5%/month; s8%/year
P Contact us for information
e Cmpen an a suitable charger _
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Analysis

4\ i-shaped
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Analysis

4\ v-shaped
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Conclusion
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it

3-D K-means clustering method considering internal chemical state variation of self-dischareg of Li-ion battery

-Dongho Han* , Sanguk Kwon* , Seungwoo Kim* , Cheolwoo Lim**, Jonghoon Kim* Chungnam National University* , KAIST Satellite
Technology Research Center
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