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SIS FTESR(SAE 12380 . SAE J2464%R4)

1 Effect of body weight on Support [SAE J2380]

2 Pre-stressed natural frequency analysis [SAE J2380]

3 Pre-stressed Random Vibration analysis in Vertical, longitudinal and
lateral direction [SAE J2380]

4 Random Vibration fatigue analysis

5 Drop Test from 2 meter at an angle [SAE J2464]

6 Thermal Stress analysis [SAE J2464]

7 Impact/Crush analysis [SAE J2464]

8 Shock Spectrum analysis in Vertical, longitudinal and lateral direction
[SAE J2464]

9 Nail Penetration analysis [SAE J2464]
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2 ] cemdegomots 2 ] cemdemmt P . 2| @ Experimental Stress Strain Data 2
5| 1| oo o 5 il Poporuc fufa 1) 5| @ Hyperslastic 3 Aluminum Alloy &l General aluminum alloy. Fatigue properties come from MIL-HDBK-5H,
P Safax 4@ owmiam £ A @ Plasticity page 3-277.
Aopras Sufar Oimuden Gieza 4 anode [&]
Life 5 cathode [
Strength 5 % Copper Alloy 0
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]

Shape Memery Alloy

Damage

Structural Steel

Section 8, Div 2, Table 5-110.1

Thermal

Click here to add a new material
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Equations of State
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A B c D |E

1 Property Value Unit 3 |5
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3 3 Isotropic Secant Coefficient of Thermal Expansion [
6 14 1sotropic Elasticity B
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24 ] Tensile Yield Strength 2.5E408 Pa FHBE
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Mesh all subassemblies individually

16 stack module

A module_16_stack_frame_1.wbpj
A module_23_stack_frame_1l.wbpj
ﬂ rest_of_battery_parts_l.whbpj
ﬂ single_stack_1.whbpj

lies

Single stack

23 stack module
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Directional deformation 1 sigma equivalent stress
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Electromagnetic FEA Analysis for Busbar
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Structural FEA: Total Deformation
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ANSYS
5. BEE9SHT-SAE J2464

B Hp:
> & HESAE 12464 KR EFHAT B 2H 9% 70 Bt

m T H:
> WA B )RR R

B PR & $dl:
> S A, PRAIE RS AT BAR
TFrE 2R 437
> A HERIA Al A B 2 XN 150MPa
JEHBI T E
W T & LKA
> HLI M 22K 5y LA45 L A ik V%
> NTTE T R],  E SCH A AT I ke

Initial velocity

=

FEAE AT 46 %5 fur
m R w
> BRI NI E B Total deformation after 15% solve time

[ )



ANSYS
7 44

BT e VRV R A R B SR B R R
WANSY ST ARTE B eI G50 53 7 T 1) 8 F
> FEV AL 4 H A A
> FEAL DT B A
> H R AR B b
>IREL. EHERG LERIT BT
BANSYS:HTBEVR VT4 I CAERE L T 5




ANSYS

FEAEEHE. TraNflIRERE e o

B Hix:

> LUk [R5 LAY A4, 1 FHANSYS Workbechii K 1) 2 P #E4E & D e
» SERCENLIIFEREY  A5 R IRB AT B BRGS0 o

B BRAR:
> {EMaxwell H 15 € F N R HAZ [/ A V) [ BB G 77, AE NEIERE S 2
Mechanical 4,

> SN JETEANSYS Mechanical 4T 1% ML = 4 72 1 AV I N 80 43 B
> I N BT 45 A NI & 2lIMechnical ACTH, #F4T A 22917,




Z\
JJ

(d

Maxwell — SimplorerE

Time =0.0296s
B[teslal 1500,
2. 8880 e +HE8 Position =273.900000deg
1, 8667 ¢+280
1.7333:+280
1. GBOAE +BBA
1, Y667 +BED
1.3333e+800
1, 2A@@E +263
1, @667 +280
9.3333:-881
5. 0808 -B61
6. GEG7e-B01
5.33332-001
4, GE@aE -261
z,BE67e-B01
1.33332-861
B, DO . +BDE
[——
] 15 30 (mm) 0 15 30 (mm)
S Torque Basic_Inverterl 4., SAS IP, Inc Currents Basic_imerterl 4,
i B ST
1 ] et
] ] -
] a0 —) o Foasect |~
=7 ]
] .
1000 — ]
] s ]
=7 im;
i T
200 — -
] 000 ]
=] ]
] s ]
oo T 1. T p |
ES ES e o En e w M I T e e T e

f AR AT AL b d A



FBRIITR
B RSB

» Maxwell Stress Tensor [9]

L L ) o
Ftan — M_Oﬁ BtBndl Frad = Z_%f(Bn _Bt )dl

— Force calculation at a point on the stator.
— Force on aline in the airgap
— Force on a line co-linear with the stator tooth
This is common method in literature.
> Edge Force Density
— Default field quantity available in Maxwell

— Can be used for creating lumped force
calculations on tooth tips

B Maxwell 57 77 H 35T 2 Mechanical. (2D-
2D, 2D-3D, 3D-3D)
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