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New 2024: EHIBSOIR
Electric

- ESHHOT, J,m # potential »
— __Current loa
° jj{gm\/ \1{5 TIE{/ LRIR ]Fe Y= f vector

Conduction

° F"ﬁﬁ%%ﬁl]%ii’,}]ﬂ,m Matrix

B[ SEER

Contour Plot

Contour Plot Current Density 3D Elem(Mag)
Electric Potential(Electric Potential) Elemental system

Contour Plot
Joule Losses Density(Joule Losses Density)

tour Plot
5rid Temperatures(Temperatures)

. 744E+06
4.888E-02 2.202E+07 :.Z:Ewa ::2‘;::32
l e [ Ve 7-579E106 34916402
— 32sse02 17128407 6.496E+06 =g
2.7156-02 [ 1-468E:07 BAEES 3.3776+02
2172602 I PES 4331E+06 3.3206+02
1.629E.02 SIS 3.248E+06 3.263€+02
1.085€-02 PR 2.165E+06 3.206E+02
5.422603 4.893E+06 1.083E+06 3.1496+02
-1.040E-05 2.447E+06 9.117E-03 3.092E+02
No Result 6.795E+02 No Result No Result
Max = 4.888E-02 No Result Max = 9.744E+06 Wlax = 3.604E+02
Grids 12701 Max = 2.202E+07 3D 288782 Srids 318871
Min = -1.040E-05 3D 288782 Min = 9.117E-03 Min = 3.092E+02
Grids 348065

Min = 6.795E+02

3D 1213634
X
X Y

3D 1212211 Srids 1010409

&2 @
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New 2024: H - # - 13 TR

© UUIREBERIR. TLURERE. SHCIISTFIER e
- AR EEEAE S
- ERTHRE/ NS TEIE
© STHRFHIMAY :
- E¥® (ELPO) , EBZEE (ELCOMP)

Potential (uV)

I40.5

Potential (V)

I 40.5

Increased -

1 @ =32V ' I fessivy g @, =38.6 uV
: I 0 I 0 I 0
applied current: : Min ELCOMP
0.466 A (per cell) @, =385
3 Qi—pj
03 =39 pV s.t. —0.02 < o <0.02

05 =39.1 pvV
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air convection

10 heat flux on inner layer

Heat Flux
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Convection
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Contour Plot

Grid Temperatures(Temperatures)
1.968E+01

[ 1.952E+01
1.937E+01

— 1.921E+01

— 1.906E+01

= 1.891E+01

1.B75E+01
1.860E+01
1.845E+01

1.829E+01
No Result
Max = 1.968E+01
Grids 718
Min = 1.829E+01
Grids 246

' symmetric about y axis

A
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New 2024: BEi&EMN5eEILHLE Adaptive Perfectly Matched Layer (APML)

© BEAKBEOTRESEER D B —L)/NIISRER, AX&Z“;E‘SZ?K generated
DRI SRERARIE R E X AYRITS X AN (ET = package
EB)%EE BRI SHMNEESRES) Baido Densty
@Eﬂ = ESBYL — number of elements

per min. wavelength in a
frequency band.

. APMLA A B R A
. RERE RS AT

TBYL — Ratio of thickness of
each PML layer to max.
wavelength of frequency band.
Default = 1.0

5k L e
MESHG - Maxi Ratio of ;

Radiated Sound Medium Excellent neighboring :)I(claTnuer:t siaztlaovcs) Final Frgggzr;(:y band
Method (RADSN D) size of aDgzﬂltiu:Ia;.glement.
Adaptive Perfectly Good Intermediaticl):(;zc;uency band

Matched Layer /Excellent Good

(APML)
Infinite Elements (IE) Excellent Medium

12 J\ ALTAIR
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New 2024: OptiStruct FER{HE
APML BiEZF5IMNER IR 59T
© IFFEX. y. z I EREN—NRSHE, BT
LBEX. Y. z BRRIEIEN,;
- BEESE alpha EXRETERFIRE, 81MH
B LABIRTE N, ;
« BRTERINEIZFERESY), EEEEYIRd
RIS

PML Interface(l)

Outer Boundary (I}

o Mic (o) \\i EEEEE——
Reflection plane ! \‘\
s — .
i - Ny
| - s
b / L
Image (p;) \
_ ~ [
p=po+a-p
a — Reflection factor

13 /\ ALTAIR
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" Optistruct [aatIE ST ke

Z X ¥
YV VAN
REERE
ENEFEEE
Contour Plot
Element Stresses (20 & 3D) [GAUSSXVMM Max, CornerData)
Analysis system bease 1 ll.OAOiNG) Static Aiulyss
Simple Average
2483E+02
[ 2.207€+02
1.931E+02
= 1.655€+02
1.380€+02
1.104E+02
8.277€+01
55186401
2.759€+01
2.886E-11
Max = 2.483E+02
Grids 2986175
Min = 2.886E-11
Grids 3190589

"

 TOMRRMS T

Contour Plot Contour Plot
Displacement(Mag) Subcase 1 Static Analysis : 1 Subease 1 (ineria) : Static Analysis: Frame 25
Analysis system 0505 Analysis system 0502
2.070E+00 3.287E+00
[ 1.840€400 [ 292300
1.610E+00 2.558£+00
= 1.380E+00 = 2.194E+00
1.150E+00 1.830€+00
9.200€-01 1.465E+00
6.900E-01 1.101€+00
4600601 7367601
2.300€01 3723801
3 B.033£03
o No Result
Max = 2,070E+00
Grids 98530575
Min = 0.000E+00
Grids 138737

C BEIEZERESH

Contour Plot
Element Stresses (20 & 30) (GAUSSKvonMises, Max, CornerDa
Analysis system Subcase 1 (Load_ S(Ipl) Stadc Analyss:
Simple Average
32816402
[ 29166402
25526402
= 21876402
1.8236402
1.458€+02
1.094E402
7.290€+01
3.645E+01
5.441E11
w NoResult

Grids 102165

B IREEHSTT
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Optistruct [EIVE —Fb KRS

NVH &7 Hattsah
OptiStruct OptiStruct

SEaE |25 E
OptiStruct OptiStruct
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nnnnn

FHELE

« Subcase 1 : NLSTAT, Bolt pretensioning "

« Subcase 2 : NLEXPL, Drop test = =
i @

19

145 components

Implicit - end Explicit - beginning

22 Bolts
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RENFIEZ M
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» Cowper-Symonds » Johnson-Holmquists * Crushable Foam » Ogden
» Johnson-Cook * Mooney-Rivlin
- B EN 4 * Yeoh

* Arruda-Boyce

IMAT/LAWSO

/\ ALTAIR



MATS1

mEHEXE

© Altair Engineering Inc. Proprietary and Confidential. All rights reserved.

© MRHERER TYNERAHR, (BEESIE PUNRRRER, ihE
©  MATSIZFRFEZFNRREHEX NJ-MN3E ik

- ENERERERENETNEER

350.0
300.0
250.0
200.0
150.0
100.0

50.0

0.0
0.000

21

Trues stress - plastic strain

—T20
T120

0.005

0.010

—T240

0.015

Equivalent Plastic Strain 1:Model Equivalent Plastic Strain 1: Model
3.000E-04 Subcase 2 (explicit) : Time = 0.00000E+00 : Frame 1 3.000E-04 Subcase 2 (explicit) : Time = 0.00000E+00 : Frame 1
! 2.667E-04 2.667E-04
2.333E-04 2.333E-04
— 2.000E-04 — 2.000E-04
— 1.667E-04 — 1.66TE-04
— 1.333e-04 — 1.333E-04
= 1.000E-04 — 1.000E-04
3 B.667E-05 5 6.667E-03
[ 3.333E-05 [ 3.333E-05
0.000E+00 0.000E+00
No Result No Result
Max = 1.479E-03 Max = 2.910E-04
3D 23569 3D 23569
Min = 0.000E+00 Min = 0.000E+00
BB TEEeE BB THERE
¥ ¥

£ T=120°C #4¥l sk A X 3K EERZ%
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. ﬁ%&?ﬁ_\iﬁﬂ’ﬂ}ﬁﬁi , EE'TEF\_\ZQE’\J?E{?E , BIQUAD 15, JOHNSON 15&fh
¢ l_—LIITJJﬁ
© XFSHE TESEAZI%’E?” Eﬂuﬁﬂﬂ] tJJ LAKgEE

Contour Plot
Damage Index(Index, Max)

0.000E+00
l 0.000E+00

- 0.000E+00
— 0.000E+00
= 0.000E+00

= 0.000E+00
0.000E+

0.000E+00
— 0.000E+00 z
No Result
Local Max = 0.000E+00
2D 37665
Local Min'="0.000E+00
2D 37665
z

L.

] J\ ALTAIR
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b%

° i&]sz _b% Contour Plot . 1: Model
Displacement(Mag) = " irrg) : Time = 0.00000E+00 : Frame 1
Analysis system g 5 0S EXPL with inj mass flow rate
1.600E+02 ;
kY 1.422E+02
. ABEAS. WS
D {Ez ~ N 1.244E+02
— 1.067E+02

— 8.889E+01
= 7111E+01

- HREATEXSH |
Lo
o BRXoTEEHF AT N ygein

Min = 0.000E+00
Grids 1723
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1: Cell_Phone_Drop

Loadease 1:Time =0 iFrame o Altair Engineering Inc. Proprietary and Confidential. All rights reserved.

:
AddIOSSE : — ot
Scaler valu Plastic Strain(Scalar value, Mid;

EXEFIRE

3.6

Time = 0.000000 ms

Max = 4744601
Soid 261700
Min = DO0OE+00
Said 18583

BEEETRRLE
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Cortour Plot

Radioss{t4 ?

Min = 2 54
Node 165¢

HliETt=FN3DFTED

—e

~X
Sk
=141 I+

— Contour Pt Contour Plot
Displacement(Mag) Von Mises(Scalar value) Nodal Temperature(scalar value)
Analysis system 41436408 29756403

1.543€-03 [ 3.6836+08 [ 2677E+03
[ 1372603 B 32226408 3 23796403

1.2006-03 B 27626408 = 20816403
L oseos 232808 L e
F B.573E-04 1841E+08 1.4856+03
E cosocos 1meos T7Escs

stascor [ o607 sk
[ 3429604 4.603€+07 5.9106+02

1seos = omeo e
‘— 0.000E+00 No Result No Result

No Result Max = 41436408 Max = 29756403
Max = 1543603 Node 153110 Node 130120
Node 152046 Min = 0.000+00 Min = 2.9306402
:‘:;: 7°°°°f‘°° Hode?. Node 400409

. 2
¥ ¥ x ¥ x 1
- ~ ' Y Y X
Residual deformation Stresses

Temperature

3DFTEN s
J\ ALTAIR




© Altair Engineering Inc. Proprietary and Confidential. All rights reserved.

.
E / ) 1:13_004_model_T22 TAURUS : Tank Sloshing
E H Loadcase 1 : Time = 0.0000e+00 © Frame 1 Tirme = 0.000000
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[ 010918 2021 VKA B e s Eves Gl Rl si e KN
Caron 1 Term — 0000 e 1

DynaReader LIged &

«  BZ Dyna REIOTEEASNKAR
- *EEfE. SE. BARRI

- DynaReader IJgBeiFEEEFTH
* TJ1x Dyna #RE!FHEN Radioss RA Z
- {HAJ7E Radioss #HIFFIEN Dyna £ . .
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HTIFMILS-DYNA K=

«  *CONTACT_ERODING_SURFACE_TO_SURFACE
- *DATABASE_GLSTAT_MASS_PROPERTIES

- *DEFINE_TABLE_3D

«  *ELEMENT_TSHELL

+  *EOS_GRUNEISEN

«  *MAT_030 (MAT_SHAPE_MEMORY)

«  *MAT_154 (DESHPANDE_FLECK_FOAM)

«  *MAT_187 (SAMP-1)

«  *MAT_252 (MAT_TOUGHENED_ADHESIVE_POLYMER)
«  *SECTION_TSHELL.

«  HIFELEMENT_SHELLABETAHIEEIE.

«  *MAT_058 (LAMINATED_COMPOSITE_FABRIC): EENFI4EH A INAE LS.

«  *MAT_071 (CABLE_DISCRETE_BEAM): 1&23% /MAT/LAW113 & llength=1T#ERE1.

«  *MAT_074 (ELASTIC_SPRING_DISCRETE_BEAM) II7EE] LA NS ERIEEHAEI/MAT/LAW113.
© *MAT_NULLECE*EOS R F LR TR R LARRIR AL

+  *SECTION_SHELLATZRHET (BTFEM) RIS,

« EIAERT, #HELS-DYNA EXIHTITERIZETF XK.

«  *MAT_RIGID FRFERMEHIEFIZEENRAIC.0.G .

32 /\ ALTAIR
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SPH Y8R+ ( Smooth Particle Hydrodynamics )

TERITSAZER., &HINAUARS, BRSPHAIFX
© IRERIAEREZRIERTTION.
- RNBETORHIANTEER.

BRI KIERR.

Water Water
SPH particles /" Solid elements

T Time = 0.000000 .10e-6 s

- Y

*

Colored by velocity
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SPH GBI+
SPH }IF 2 IBIIFHOR BRI SR, RS SR

1 birdswing v
Losdase 1 Teme- 00000 rame

2023.1

2024 S
2 RN ESRE T EIENERIZAIS 0
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FIERSREE

RIFRF
- HBRETFTR
- XEEE (FER)

BRI
ZRAE. AENVE. FRIERRIESS
-« ZIRBGEZ. RIBEMN
ey e[ B
IREFERL

Model energies

Time = O,OOUDem&SErl'Es

2000

1750

o
=}
=

Energy [Nmm]
W
]

2250 Internal Ensray - MAG
Kinetic Energy - MAG

S

Caontour Plat
Stress{vonMises, Max)
Analysis system

| Simple Average

126.495
[ED 0oo
45.000

2 oo
3500
e ——30.000
% 25000
< onmm
— 15000
=100

5000

0.000

0002 noms ™ aong

Time [s]
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Scalar value, Mid)

Contour Plat
Stress(vonMises, Max)
Analysis system
Simple Average

288.691
[SI] 0oo
45.000

——40.000
—35.000
—30.000
—25.000
——20.000
15.000
10.000
5.000
0.000

z

\/?x



ZRREBRERTR

—RigsE

=NERETR

BHaiRE
ZEN

=)
ERCKAER

EZtivi]|

HOERES]
CRIFIERIE

BB E
RHERSKITE

—RE
BRI

AT E]
[B]3E8A 8]

—i
SHeREAR

Bz
FEAVE; Sl

BFEE
B

ZT1R
EETE

© Altair Engineering Inc. Proprietary and Confidential. All rights reserved.

Altair Continuous Drop Process
Step 0 - Import Device

Tmport device model [ # rad )

Select File

Load previcus results § % sta )

Select File
Unit System: Mass:ton Lengthinm Time:s |w Inport
Step 1 - Define Local Systems

Select 3 nodes to define impact locations:

Fode 1 | Hode 2 | Hode 3 |
adj Hode 1| adj Node 2| adj Node 3|
Sellets il darden pevis Compenents |  Create Systems |

Step 2 - Adjust Floors
Import template file { Continueus Drep 0000, rad ):

D /0001_Project/0000_ESG_scontinns/| Select FileI Inport
Adjust which: © ALl Floor 1 Floor 2 Floor 3

Floor Offset| [ 3.0 | | Device Size | [100.0 Adjust |

Step 3 - Build Cases
Impact Time 0.001 Release Time: 0.001

Velooity of each inpaot in lucal system

Vx Vy Vz Vrz
1 0.0 0.0 —£000. 0 0.0
z 0.0 0.0 —5000. 0 0.0
3 0.0 0.0 —5000. 0 0.0

Select export directoery and set a file name:

Select Path | /0001 Project/0000 ES| [Trop 0000, rad
sisciec [N vine st [ o0 | NN

J\ ALTAIR
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XEEEREIRTH - IREMIT

H Altair Hyperesh 2024 - RadiossBlock (Radioss2024) - o X
File Edit View HyperMesh Skewch Topology 1D 2D 3D Assembly Connectors Morph Model Salety Aibag Validate Anahze Optimize Post  Report 1 HWXwolbox 02 Q  Untited~ [J (3 ¢« 1001 »
@E @ I> /‘a@mX&!fWS QJW%T*'%
Mow FEGeomety Festses ParamCrieriaMosh Contols | PorisiNodes  Shapes Lines Midiines Spit Quick Edit Files  MlgnProedt Deisch  BoxTrm
e
Home Setup Croate ~ Ednt ~
Sesson  Model  Components  Continous Drops 7
x
Altair Continuous Drop Process

Step 0 - Import Device

Tagort device nodel (. rad )

i Select File,

Load grevious results (o sta )
Sdect File
Unit Systen Masston Lengthos Tine's v Tsgort

Step 1 - Define Local Systems

Select 3 nodes to define inpact 1.

Wb i | weiez | was |

Adj Node 1| Aj Wode2 | Aj Wode3 |
Seleot all devioe parts: Cosponents Create Systess
Step 2 - Adjust Floors
TIsport template file ( Continuous Drop 0000.rad )

D:/0001_Project/0000_BSG_continus/| Select File] _ Import

Ajust which: © AL Floer 1 loor 2 Floor 3

itaet] Devien 8iea] g |

Step 3 - Buld Cases

Inpact T 0,001 Baloase 0.001
Velocity of each ingact in local systen
vx v vz vz
i 00 00 60000 00 Y
2 00 0.0 50000 00
3 0.0 00 6900 0 00

IE3

Q@OBDThWwrn T liadd

Ready WModel (21 L 4 ©

/\ ALTAIR
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Internal Energy - MAG

Contour Plot \ Ty

. nternal Energy
stress(vonMises, Max) Loadcase 1:Tir Kinetic Ener:
Analysis system 9y
Simple Average

2.835E+02
[ 2.520E+02
2.205E+02
— 1.890E+02
[ 1.575E+02
1.260E+02
9.449E+01
l 6.299E+01 5004
3.150E+01
— 0.000E+00
No Result
Max = 2.835E+02
Node 303095
Min = 0.000E+00 o 400
Node 303089 =
]
=
T
>
©
=
=]
9 300
200
100+
z
Y
X o T T
0.000 0.001 0.002 0.003 0.004 0.005 0.006

Time
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ROPS - Radioss E&ET RO

ERER

Efrst3d ROPS ofr, MEBZELEMEDT, =X
RUMNECERSR E— S INERIZR.. N, IRMBFER.

BRTRES, TEFTEMEERNRG, 5%
XIREZERR, TiEFRD AR BERINERITRINS.

BN EFTEFINEE, Fi—PHERSBEEE,
MEMEEERS, FnESRBMAEN, SEULES
RE5LIrATT.

EfrERERIRET, (EROMIRIEEEAEIEEL
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