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TechSoft
Engineering

Jan Hruby

+420 702 190 646
hruby@techsoft -eng.cz

Ji Fi Tei chman

‘ . +420 720 578 981
teichman@techsoft -eng.cz

Jaroslav Zechmeister

+420 702 190 640
zechmeister@techsoft -eng.cz
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TechSoft v C1 S
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Mechanical

LS-DYNA

Forming

Motion

Sherlock

Additive Solutions

nCode DesignLife

Autodyn

Sound

Mcalibration

PolyUMod

Elektro

HFSS
Maxwell
Slwave

Icepak

ConceptEV
Motor-CAD
Q3D Extractor
EMC Plus
Charge Plus
Nuhertz Filter Solutions
HFSS-IC
Perceive EM

SynMatrix Filter

Fluent

CFX

Rocky

Thermal Desktop

Chemkin-Pro

Forte

FENSAP-ICE

EnSight

Turbo Tools

Polyflow

Model Fuel Library

FreeFlow

Lumerical FDTD AVxcelerate Autonomy

Lumerical Multiphysics AVxcelerate Sensors

Lumerical AVxcelerate Headlamp

INTERCONNECT +
CML compiler

Speos

Speos — NX

Zemax OpticStudio

HPC/Accelerators
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SI1 mul ace

Modal ni analyza
Vi astni tvary kmi
Seismicita

Anal yza spektra

Nahodneé vi brace

Statisticky pfistup

Har moni cké buzeni

Amplitudo-f r ek vencéni char

Obecny Casovy prudagbeh

z

Froquency (H)
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A Nizkocykl o™
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Model ovani 't |

Delaminace o  — el |
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A Explicitni dynami ka
Pady, narazy, pruastrely
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LS-DYNA keyword deck by LS-PrePost

Time = 0 Max Prin Deviatoric Stress
Contours of Max Prin Deviatoric Stress 8.000e+01
max IP. value
min=0, at elem# 9070 7.100e+01 :l
max=0, at elem# 9070 6.200e+01 _

, , 5.300e+01 _
0e+01
.500e+01
.600e+01
1.700e+01
8.000e+00
A -1.000e+00
-1.000e+01 _|
ASi mul acg nmpdievozoepdli)
LS-DYNA keyword deck by LS-PrePost Eftective Plasiic sl
Contours of Effective Plastic Strain 1.000e-01
max IP. value
min=0, at elem# 6 9.010e-02
max=0.0926539, at elem# 116467« 8.020e-02 _|
7.030e-02 _
6.040e-02
5.050e-02
4.060e-02
3.070e-02
2.080e-02

4.090e-02
-03

&

AZkous$ky dheapROPSE m Tech=oft | 13



LS-DYNA keyword deck by LS-PrePost
‘ Time = 0.045

e St

Effective Stress (v-m)
3.000e+02
27200402

2.440e+02 _|
21606402 _
1.880e+02

1.600e+02
1.320e+02
1.040e+02
7.600e401
4.800e+01
2.000e+01 |

2.500e+01
2.300e+01 ]
2.100e+01 _|
1.900e+01 _
1.700e+01
1.500e+01
1.300e+01
1.100e+01
9.000e+00
7.000e+00
5.000¢+00
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al 1 sti ka, r U ¢

.
A: Copy of LS-DYNA Gl w ™ .
Equivalent Stress

Type: Equivalent {von-Mises) Stress - Top/Bottom
Unit: MPa

Time: 6.0003e-003
Max: 1178.9

Min: 0
04/11/2022 19:48

1178.9
1077
964.51
857.35
75018
643,01
535,84
- 428,67
3215

214.34
10717
0

@2
Expression: TEMPERATUREALL
Unit: *C
Tirme: 4.2022¢-004
Cycle Number: 26661
Max: 2900.9
Min: 19.231

.
AUTODYN-30 ¥6.0 BETA from Century Dynarmics ®e

\TUREALL
Expression: TEMPERATUREALL
Unit: *C
Time: 4.2021-004
Cycle Number: 26621
Max: 2384.7
Min: 19.562

AUTODYN-3D 6.0 BETA fram Century Dj

AUTODYN-2D +5.0 from Century Dynamics

Material Location

CONC-35MPA

COFFER

THT

STEEL 4340
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Strukturalni opti mall

> i PNy - Topology
e W NG YT Load cases optimization
>\]j Designspace

Scan .
CAD conversion

Evaluation Source: CADFEM Medical
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OvércihtovBhnidowglsd kmmu e | ovezidla o pohledu
pevnosti a tepla

Ov éffunkci chl adkahéhruzdowéglsd dmh ejmi zdy

kol ej oozidld o

Ansys Mechanical u mo b n & @ € imbdeltt e pe |l mykno n e
kt ezaypf t € ip hdldtace c e lkanstrukce

Di ksimulaci e x t eaemdynamiky v Ansys Fluent je mo b n é
vyhodnotit efektivitiu c hl adk amn dlEh g M z dmé hiomu

Optimalizace ¢ h | a zbernzid o vyt édniukp/r ovazané

simulaci p r o u daénachaniky (FSI)

Validace produktu a urychigwioj oypréceso di ky
mo b novsitrit uedtévat ¢ i zrdenbii my

G

Rychl ost

Teplotni

T

proudéni Pole posuvi

pol e

o
Pole napéti
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Bl i em

s 8

A Pr ov a mimuage, kde vy s tzulCpD jsout | a kpole,& t er
jsou p 0 u bjakd wstup do me ¢ h a n sinculace

A Mul ti f ywimuldcajepfr ov adédrea aik Hluid+bSteucture
Interaction (FSI)

A Konstrukce navinesviydrpevnogtpohlédu s ei s mi
odolnosti

A Ov éf &omstrukce an é k o lvariang pr ot a B eifostor na
d r u prgtotyp

A Garance b e z p e ¢ aspdadu s normou EN 13458-2

tl ak&vé&oge

nadoby

é

Cooler By Design,,

Velocity [m s7-1]

’
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Pevnostni analyz
S ——

A Vyvinout nosnou konstrukce n o v é htakamaku COMPAS
Upgrade -uni kiaé¢ ¢rojéktu cel osveévpr ahmu

A Pev no skaontmola konstrukce z at i beelneékt r o ma g n
silami,v | afimoit natsd @ | o dilatacemi

AEl ektr omagsnieztyi @ Xy oetb i pnavozu tokamaku
(poloha plasmatu,nap ajcé vip & § i tvAnsys Maxwell

A Struktamallgelkuyad et & iel3(eviysys Mechanical s
o0 b j e mo silgmimz Ansys Maxwell

A Rozs ahkloamp | e sestédva cyklicky sy met r iCcaksé
konstrukce o bsahuffdd®dr oubovsypcoh Kignt ak
k omp oz ictansiRcih,

A Di kApsys bylo mo b notestovat a validovat nosnou konstrukci

napr ov alzinmz a ni ffeesdmothouvyr obou

a n

Tokamak
COMPAS U

Maxwell:
El ektro
sily

oS neée

magneti ckeé

FEM model

USTAV FYZIKY PLAZMATU

AKAi;MIE VUESKREPU%KY

Posunut i,
def or movan
nasobném m
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Navrh odstriredi vky
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A Ovéhiatwr beomstrukci pr G my so dosvtéf edi vky

A Zjistit me z nstavy pf Bt at i cakd®ynn ami crka@mé h &
vyrobku

A Pr ost Ansys Mechanical umobnay e jfak £ a k| atakn

pokr oceéslawy z pohledu st ati cké@lymami ck

namahani

A Jednotalniadi §ezmpo b nEr ov daztakt p f e s mpdpsat
danou problematiku

AZnacngni bennaik | adiik yedukci poc¢t méf en
dynami czckaéhidb e n i

A UrychVgmbj ooy produktu d i kppouze jednomu
certifimkm@icenimu

—

.
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v |
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a SULTRADE

INDUSTRIAL SOLUTIONS
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Pouzdro pro prev
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A

A

Vyvinout pouzdro o d é | 648 mm tak, aby byla jeho ma x i ma
hmotnost 3,5 kg

Pouzdros | oprddp f e roazd i 0 a kv 2 ovralfefiolma x i mé
hmotnost v ¢ e tviokku jezmani pul @ @ w dainézena.

PlGdvodmel oo c edowwdraa byla nahrazena k o mb i n
ocel ovéhdnaakompozi ttubusé. h o

Pouzdro pev no ktomé& r o |na podtialg stabilitu ap a d o v
test.

Nesmiojkdzt r Be B met i pourdras t i

i kKyAnsys bylo mo b n éavrhnout vhodnou konstrukci

648 mm na ni bhSoid n ontedlina pouzdro cel ooc

0z radi oakt igi%:ﬁVP

<

el o

Di k
k ompozi pouzdrh @ u d r bcelkovou hmotnost pouzdra o
dél
opo

é
pol owiédircie

Ko mp o z ipbuadvog
ez

Height

Centrum

&kumﬁi

Capsules
| 1l 1l

.Same overall H548mm
diameter 118mm
323mm
159mm
2.7kg 3,9kg 3,3kg
304L 304L Carbon-fibre

tube & 304L

Napéti
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Kol ekce el ektromagn@@

Ansys Electronics solutions help you solve the most critical aspects of your product designs through simulation. I
work with antennas, RF electronics, PCBs, cables, chip packages, electric motors and EV powertrains, we provid
with industry gold standard simulators. Ansys solves electromagnetic, thermal, Sl, PI, parasitic, cabling, filter and
vibration challenges in your designs. Ansys Electronic products allow you to achieve first pass success in develoy
5G/6G systems, automotive electronics, drones, satellites, aircraft, motors, phones, tablets, smartwatches, earbut
AR/VR goggles, wireless chargers, power supplies, and many other electrical & electronsys(Eitts)

N

Simulates 3D Solves static, frequeney Solves power delivery Predicts airflow, Simulation platform that
electromagnetic fields to domain and timevarying systems and highpeed temperature and heat optimizes the design of all the
design higHrequency, electric fields. Maxwell is an channels in electronic transfer in IC packages, components of an EV
high-speed electronic EM field low frequency devices. A specialized tool PCBs, electronic powertrain. Collaborative
components. Its FEM, IE, solver for electric machines, for power integrity, signal assemblies/enclosures, framework which unites cross
asymptotic and hybrid transformers, actuators, integrity and EMI analysis power electronicslcepak disciplinary engineering teams
solvers address RF, switch gears, and consumer of IC packages and PCBs. is a CFD solver for to provide fast and accurate
microwave, IC, PCB and electronic devices. electronics thermal decision making early in the 1 | 26

EMI problems. management. development process.



Kol ekce el ektromagngi

Ansys Electronics solutions help you solve the most critical aspects of your product designs through simulation
you work with antennas, RF electronics, PCBs, cables, chip packages, electric motors and EV powertrains, we
provide you with industry gold standard simulators. Ansys solves electromagnetic, thermal, Sl, PI, parasitic, cak
filter and vibration challenges in your designs. Ansys Electronic products allow you to achieve first pass succes
developing 5G/6G systems, automotive electronics, drones, satellites, aircraft, motors, phones, tablets,

smartwatches, earbuds, AR/VR goggles, wireless chargers, power supplies, and many other electrical & electrc

(E/E)systems.
Nuhertz
FilterSolutions

Dedicated electric motor
design tool for fast
multiphysicsanalysis. Enables
motor and design engineers to
evaluate motor topologies
across the full torquespeed
operating range to optimize
motor performance,
efficiency, and size.

Calculates the parasitic
parameter of frequency

dependent resistance,
inductance, capacitance,
and conductance (RLCG)
for electronic products.

Simulate and design

electronic packaging and
power electronic devices.

Delivers a desigto-

validation workflow

including EMI/EMC
certification support, and

cable harness modeling.

EMC Plus is a platfortavel
electromagneticmodeling
and simulation tool.

Focuses on charging and
discharging phenomena. It
simulates electric arcing in

air, surface and internal
charging, particle transport
and dielectric breakdown
helping the user assess and

manage risks associated with
excessive charge build up in
the system.

Provides automated design,
synthesis and optimization of
RF, microwave and digital
filters in an efficient and
straightforward process.
FilterSolutionsautomatically
sets up filter analysis and
optimization in the Ansys HFS
electromagnetic simulator.
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ANSYS Electronics Desktop

o , - ) = __|i]] e T
Jedno prostfied:i e B n @
A V § e h n y m o d u | y V J e d n é Hliés DCEDI E;@.:}ﬁs%lciepak METNEH Simplorer Mechanical
Tvorba vliastniho model u
A2Da3Dmodel ovani
CADneutr al ni

A Nativn CAD format vy
| mpl ementované sito
i

o

=0
el s

w) | (@ MIMove i.lﬁ.lnng Line | [} Unite [ Split
ﬁj ] l? Rotate i,—;-hrnund Axis | R Subtract @ Imprint
A ‘|l Mirror ]|I Thru Mirror | [ Intersect

<D

ni
i

S 90 @ &
Al
T 900

. 7 7 A4 Ve

A Adaptivni sitova F i MO V- auwheEaR T
ACIS SAB Files (*.sab) ; i
ACIS SAT Flos ¢ oot) Coarse Resalution Fine
ANSYS 30 Modeler Files (".zm3) . . . . .
Anzoft Geometry File (" AnstGeom) S
AutoCAD Files (*.duf;" dwa)
Autodesk Inventor Files (" ipt;" iam) -
Catia V4/V5 Files (*.exp;” model,” CATPart;" CATProduct) .
Creo Parametric Files (" prt™;".asm’) Smill Mesh Size Large

GDSI Files (".gds)

IGES Files ("iges;"igs)

NASTRAN Files (" nas)

N Files (" prt)

Parasolid Files (*x_t;"x_h)

SOLIDWORKS Files (" SLDPRT;".SLDASM)
STEF Files (" step;” stp)

STL Files ("=t
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El ekt r i

B S
A Elektromotory

oModul pro analyticky

typické topol ogi e
AMéni Ce

0AC/ DC si mul ace, sbérn
AEl ektromagnetické retar

oPropojeni s tepelnou

AEl ektromagnetické separ

Temperature
l 308.9
™ 307.8
™ 3067
305.7
. 3046
303.5
; 302.4
-~ 3014
300.3
299.2
298.1

Magnenc roller

P |

Magnetic
particles

Mon-magnatc

particles Tech=oft | 29




El ektri cka

A

ATransfor matory
oAnal yticky navrhovy n

teplem a mechanikou

ARozvadéce
oAnalyza kompl etniho z
casti, propojeni s teplem
A PCB '
oAC/ DC, proudove zatibe

tepl ot ou, kfi vka DbDivot
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Signal ove

ASignal ové PCB
U Altium, Cadence, Mentor

U FD, TD simulace

Ul ndukované napeéeti

uUParazitni vyzarfova

UPFresl,aabhVyyza

Altlum

d

yd

—

3
©
D
o
e .

l acaraions = . e
i T S ¥
% 7
cesareimenims B et
2

PCB

4.4? >
5
4 ;

SYZ Impedance Profile Extraction Al_dnd_SYZ

T
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