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®m WS LHE : Basic Adams Full Simulation
= METEY : BI IR0l A B R S8t
m P A

CHaH A =St Ct

: Adams/View 2 PPT At2H S 215|101 MBDE 0|2t Dynamic Simulation AnalysisOi|

Adams/View Interface0 Cli{st AH1} 7| 20| HElz] "

- Stamping Mechanism: 222! = Stamping Mechanism& 225HH Adams siA101| CHEH O|3H

- Adams/View Interface Overview: Adams/View?] Interface0f| CHEF <= X|

- Adams/Postprocessor Interface Overview: Adams/Postprocessor?| interface0]| CHaH <= X|

- Falling Stone: Zt=t&t Dynamic22S SHAIGIH S22 45
g

Day 2
CHEA RS 21T 222 of1 o4
- Projectile Motion: Initial Velocity2] 1210 2|5t =7 |X| 2|01l CH3H O|5H
- One DOF Pendulum: HHZIXF REI=lS S5l Dynamic Simulation 48 TMHS <5 X|
- Inclined Plane: Groupingdf Location 2! Orientation 22! 7|#= 0|aH
- Lift Mechanism :2DEHE BH COHEX|AE 2 2E &l
- Lift Mechanism Il: (424 7|X| FERAS 25|10 XS =01 CHaH 0|6
- Lift Mechanism Il: Motion ConstraintE &5t 7 |5t 5l A~

Day3

Suspension & X}ZF9| Hatchback ModelZ 0|2t s Ad
- Suspension System I:1/4 Suspension 22 0|6 22 &
- Suspension System Il: MeasureE 0|2dt=H4tS &6 fE HHHES =X
- Suspension-Steering System |: & 7H2| R & 0
- Spring Damper: Spring & Damper 2| £=5t& HEI0f| CHaH OloH & A&
- Nonlinear Spring: Spring2| £42 NonlinearstA| Holstq M S 4~
- Suspension-Steering System II: Bushing 22 &5t Joint2te] S
- Hatchback |: Hatchback R & & 2FMGHH A ContactQ] 4=t Olafet RE 2! 2HH

- Hatchback Il: Step Function2] A2t sHAMTIPES 0|61 2 Al
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: Adams/Car Basic
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Ao HES oA 4 U, XS THEA &<

WEshC.

A
=

Ho
08

ml

Day 1

Adams/Car AJH
CHEx| s dY

Adams/Car I} 2/ DB & Al

Assembly@} Subsystem0i| CH
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Adams/Car Advanced

: Adams/Car Advanced

| ] | |
rx El
02 4> Ho
B o
02 0% 00
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%

: Adams/CarQ| TemplateS 0|26t X2 BElE 2510, e
MA ZFTemplate 2+2] 512 2! Case Study= 20|64 6H= &Y

XS Ast Multibody Dynamics, Adams/View, Adams/Car Basic

ot 29| Request

HOil CHol wsefLCt.

Adams/Car Template W=
Communicator A%

Request A4

Day 2

Adams/Car0i| A| Flexible Body 2444

CiFStTemplateo] CHeH AH

Adams/Car?| Ct2 7|5E AJH(Ride, Durability, Controls, etc.)
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Adams/Insight S 214 OtL

= W= LHE : MSC Adams/Insight
m Ma=1EA - Multibody Dynamics, Adams/View or Adams/Car
m DfEAH - Adams/InsightE 025104, Case study, Parameter study, DOE(Design of

Experiments), Optimization 5SS W<56t1, 0|= 02510 RSM(Response surface

model)S 0|&¢ef &t s WSt

o
CITLES S 1o

Day 1

Adams/Insight A7H

QIXHFactor) 2t B2 (Response) MH
Parametrics(I20|E{2}0|=)
DOE(MEA=H)

2t 2

Monte Carlo 241 2/ BtE FH D E! Ao
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: Adams/Control Basic
: Adams Full Sim (ADM701), Easy5, Matlab Simulink
: AdamsOi| A M7 | 2El2l0 SRR Vs QASS AHE T, Adams/ControlsES

O|= et Adams st oliAd 2t Easys, Matlab Simulink M0 7 | 2 22| | 6HAd
g 21 Co-Simulationof| Clial 7|2 0|21t M S sk&EfL|C} EESF Adams Control
ToolkitE O|=5tH AdamsZ2E! LHof| 21 PID, Gain, Low Pass Filter, Lead-lag
Filter, 2xt Filter, Sum Junction, O|/M&Z7| 52| Feedback M0{ A E FM5t1,

O|E et M017| REs MEctH SH-HM07| 2R siM s gl o8 + U=S

Adams/Control A7

Co-Simulation0f| CHEF A K 2 g

Function Evaluation g1 Co-Simulation BiE Zto| Xto | ™
Adams/Car 2} Adams/Controls &4

PID H|ofoi| ch
2 off M2 A

5 A

O 2O

E
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= W =LHE : Adams/Machinery
w MapnpE s 7|5tel s9el 7|42
L PSS

M5S o5 %

— A

AN

=

Al, Adams/FullSim
: 7104, HE, M2, HIE, Al0|=, M7 |2 52| 7|AR

B

M

o
CBTLES S 1o

Day 1

Introduction Adams/Machinery
Adams/Machinery Gear
Adams/Machinery Belt
Adams/Machinery Chain
Adams/Machinery Bearing
Adams/Machinery Cable
Adams/Machinery Motor

Performance Considerations
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: Adams/Flex

: ADAMS Basic Full simulation Course

: MSC.Nastrandt MSC.Patrans 0|6t
£ 0|23 CEA 222 2! Simulation

Bl fiiof| Chl SIS EILICH

ERAR| AHAJEHOf| CHEH B2 11, Flexible Body

BT ADAMS Durability= 0|2t Stress

S 2] A S S0l CHal
ADAMS Flex2Q| 0|2
Rigid BodyZ Flexible Body= 1WA
MNF Optimiz

Day 2

il

e H110] O[3 % Ay

Flexible BodyZ 0|2 ¢t CEX| 7|9 22
Flexible BodyZ Flexible Body= x|
Modal Load A&

Patranit Nastran2 0|5 ot B M Ol6 & Ag
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m WELHE - Marc Mentat Basic

= MAIPE: R8sl 7|2

m IPEAE - Marc2t Mentat2] 7|2 AR 0t | HsiA Q| 712 0|2 3 M5S0l MEst= 2|
CHoH ef& LT

CBTLES S 1o

Day 1

+ Marc & Mentat 4 7H

- MentatZ2 0|25t 5t 2A ZEZ
- FEM 0|2 Review

+ Workshop

Day 2
* 7|5k H|d e siiA
- TR HIME SA
- Plasticity
-Creep
-Nonlinear Elasticity

- Workshop

Day 3

ESEENEEE
- Contact Body H2|
-OFE 2 E
-Contact M
- Post Processing

- Workshop

Marc| 09



Marc/Rubber X = 114

= W=LHE : Marc Rubber Experimental Elastomer Analysis
= M4 : RS, 5 R4
m PHAE - MarcOof| A 1R 6iA 2 polick= 712401 2 3 ARH|0|HE Marc 2822 =

SR
Z1qon

o Qe ol tis 7 | =Xl aEe 2 Sta ST IS AIEH|0 B E 2R 2 o=

:u\|o4c1|0|51 0271 Curve Fitting= Sk=X|0f et LIS HLBfE|0] QIS Workshop

=45l Time Independent 244 2! Viscoelastic 2= 0lafel 4= USLILCE.

Introduction

Laboratory Orientation
Tensile Test Data Fitting
Equal Biaxial Test Data Fitting
Planar Shear Test Data Fitting
Workshop

Data Fitting with All Test Modes
FEA of Planar Test Specimen
Viscoelastic Test Data Fitting
Contact and Case Studies
Workshop
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: MSC CoSim (Adams-Marc)
=2 Adams 7 |=

: CoSimO|2t= A ol Adams2f Marc 7t Coupled oH

ZF Adams 2! MarcOof| Al i EiAlo 2 Xo|= 5=

A
=

Ho
08

ml

Day 1

CoSim 7H&

Adams Setting 2t
Marc Setting &f
CoSim Setting Bt

Workshop

MSC CoSim | 11



MSC Nastran/NASPAT u< 1}H

m W=LHE : MSC Nastran with Patran

= MATNE : RS, REtRAE VIR

m A MSsiAM T 1R X| 2 A= siAE MSC Nastrant Patrans 01250 2fst= 71 =
KMo chsl et&giL|ct. MSC Nastranit Patran 7|2 W= LE & SHAINCI LIZ Y2
FHE|] UesLict

= ISAY

FoteAg0|2
os
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oo oo
gl__l

o
1z

Day3
MSC Nastran Zz} ol 24
Patrans 0|2¢t $x{2|(Post Processing)
Model Debugging 2t
o 22 siiAs 2I5t ElTip)
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m WELHE : Linear Static and Normal Modes Analysis using MSC Nastran
m AT THR S MBeHA 7|2
m A St AsiME AJHSHD MSC Nastrans

7|24 s ste ek S0l GUl &tE

EIAE J|HIO

=) |
= 1 I
2 XI[0f MSC Nastran2| 7|2 At 2} 1= mHd 1201 CHSHod

+ MSC Nastran 47§

- 28teAM0E

« MSC Nastran @124 mt! 2 x
-2y 2=
- Executive Control Section
- Case Control Section
- Output Selection

Day 2

- MSC Nastran0f| A sHAd B2l X o] dleH
- Bulk Data Section A7H
51 Y B =
-1D, 2D, 3D 24 H9|
- Model Verification
- S AL of| 2 RIT

R RECESE

Day 3

- IR TS B4

- 1R RIS 71 02 A
- IR A e ot
+ Nastran AE
-Nastran M2
-ASSIGNIZ}INIT 12

MSC Nastran | 1 3
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: Explicit Dynamics using MSC Nastran 700 & Patran
 MESHA] 7R A

| ]
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: Lagrangian capabilities A7H2} AIX|L|Z 2EXME Z7| et T2 12 AIRHE M

ol =2 7SS0l tholl sha LT 25 ox|2t e =HMIE Salf w= 20l A i

Introduction to Explicit Dynamics Using MSC Nastran SOL 700
Explicit Transient Dynamic Analysis

Input to MSC Nastran Definitions

Introduction to Patran Graphical User Interface and Files

Lagrange Basics

Day 2

Data Sections

Material Models

Lagrangian Loading Conditions
Lagrangian Boundary Conditions

Contact
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MSC Nastran/Superelement S 2P4 Oty

= 1 2LH2 : MSC Nastran Superelement
s ME=1EA - NAS101A, NAS120
m 0PEAE - NastranQ| CHEAQI Sub-structuring 7 |'H & StLEQl Internal 2! External

Superelement?| 7 |=2 EMTt 1M BIEHIF 0= Static, Dynamics sHA10]| CHeH A=

2ol thalf St =iCt

LTSS e

Day 1
Superelement A4

Internal Superelement 724 Sl &t=

Day 2

External Superelement 714 2l &2

Image Superelement

MSC Nastran | 15



MSC Nastran/Dynamic o= *

m W=LHE : Dynamic Analysis using MSC Nastran & Patran

= METEY : TR B, MeHA 7|E T

= IPEEE 1 MSC Nastrant Patrans 012010 115 34 siAS el &= Q= 712 X[A0f| CiH
Sty ELICk Dynamic 7|% 0|21t DREISIA, HESEIA, T4 SEaiAse]
CHtotsiiAd gigdol ciet 222 7|9 & EE5E S LICH Chfer o &S +~2lictH A
oA T2 MIAOH CHet O|SHEEE =011 AF0] &S 4~ USLICEL

n AYH

Day 2

Dynamic sl{A40{| A Reduction 7|t
SE oA 71" A4

Damping 274

e 24 sliAd(Transient Response Analysis)

Day3

ZIH 28 siiA(Frequency Response Analysis)
Residual Vector Method

Enforced Motion
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= W=LHE : Design Sensitivity & Optimization

m NI MBIEHAL 7| B

m A E - MSC Nastranz}f Patrans 0|51 15 S& SijAlS alist 4~
SteyBiLICE Dynamic 7|& 0|21t DRIISHHA, IESEEHAL
TRyt oA ol CHEt B2 7| 2 S HiS Lo Chyst
oifAd L2 M|IA0] CHR! OfaH =S =011 R0l 22 4 UL

" usdE

Day 1

- E|5 MY Ut

-MSC Nastran®| =|&s} 7|

=V ERE N L=

- A F(Design Space)

g pe

- 2|55t mH

SR e

A, 25,

- A =AY
- Examples
Day 2

- F|xiat o |
7 o1

Aot R A

- Bl S 24
ol

-2 =M e Y

-Examples

EES s
- AR A A

A EIESARE=ES

- MSC Nastran0i| A A2 |

e

- SALEIRE Y

-4 71K e
-Examples

[ -

[=)

EH O

= —

Xgtz=742] Medut
0|0, part |

PSS
ST

MSC Nastran | 17



= WS LHE : MSC Fatigue (Durability and Fatigue Life Estimation)

m M0 D FEM 7= 1Y 0]4=XH NAS101& PAT301 =2 NAS120 1+ O

= IPEAEE ¢ Lol 012 & 2hdoi T OfsH X MSC Fatigue AFER! &=
£ 2HOtL|2H MSC FatigueE O[E St Uit siiAJ0]| TS &7 HE

=2 4

S-N ApproachZ& 0|&¢t L+ sHAd
2+ 0|2 ol SjjAd gt

H e
[ =
St& 01, A = e % DB &2|¥
A
=

SiAf Ab2 & o x| 2

Day?
e-N Approach
2+ 0|2 2 &)

SiiAf Af2f & ol x| 2

1%
1S
o> 1f o
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: Actran Acoustic Basic

: 9ote A oA B

7|2 T2 1 2 ActranQ] JHE, AR

EH
=

A
=

y
Ho
08

Day 1

Theory

- Acoustic Simulation

- Actran Acoustics
- Actran Duct Modes

Workshop

- Manipulate an Actran Input File

- Radiation of a Horn Speaker

- Radiation of Horn Speaker using PML
- Sound Level in a Ski Cabin
- Modal Extraction of a Ski Cabin Cavity

- Acoustic Transmission through a Muffler

Day 2

Theory

- Damping in acoustic simulation

- Time_Domain_Analysis

Workshop

- Sound Level in a Ski Cabin (Direct solution sequence and Modal solution sequence)
- Sound Attenuation in a Ski Cabin (Admittance)

- Sound Attenuation in a Ski Cabin (Porous)

- Acoustic Radiation of a Vibrating Structure using a Direct Frequency Response
- Virtual Kundt''"s Tube

- BC_LMESH_Time_Domain_Analysis
- Transient_cavity_with_outlet_duct

Actran Basic | 19



m W SLHE : Actran Acoustic Acoustic
m MBI 2SR A A A, MSC Actran Acoustic Basic TA
m 2pEAEH ¢ Vibro AcousticOf| et Direct Approach 2, Modal Approach &, FSI,

25 F1kE 7, EXE oA S0l el staEfLict

Theory
- Vibro-Acoustic Simulations

- Vibro-Acoustic Modal Simulations

Workshop
- Structural Response of a Ski using a Direct Frequency Response
- Modal Extraction of a ski cabin structure

- Structural Response of a Ski cabin using a Modal Frequency Response

Day 2

Theory
- Damping in acoustic simulation

- Time_Domain_Analysis

Workshop

- Sound Level in a Ski Cabin (Direct solution sequence and Modal solution sequence)
- Sound Attenuation in a Ski Cabin (Admittance)

- Sound Attenuation in a Ski Cabin (Porous)

- Acoustic Radiation of a Vibrating Structure using a Direct Frequency Response

- Virtual Kundt''"s Tube

- BC_MESH_Time_Domain_Analysis

- Transient_cavity_with_outlet_duct
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s = LHE : Digimat Basic for CFRP (Continuous fiber — UD, WOVEN)
= M4Tb : TslA U =B 7|E KA
m A s AHGHA /ARG HA] AT E Q|02 HAIGHH micro-mechanics E4= 11246t/ | et

Digimat module SILICH A2 =4 Olc efAlE 252, Digimat2 0|2¢t
CHATHE(S =) vy HEIAAHY 24 22 o] tish st&eilct.

Day 1

Digimat2 0|25t CIAHE (2 EHE) 2| HIME HE|AAH Y M mez]

Digimat-MF & 0|2 : BH% #ZISt (Mean-Field Homogenization) 7|&2 0|&6t0| CHYXHZ 9| HIME HE
OS5t W 2 02 AN

-UD 2 ozl

- WOVEN (basic & advanced) 24 REl&

- Failure criteria (ex. Progressive Failure)

Digimat-MX : {2 22 W2ts X|B6t= AMZ DB AT L F&SHreverse engineering)’ s ALEH

- A H0|H & =4 Hlo|Ef &2

- EPOXY &4 o &5t

Day 2

SHHA/ERHA AT EQH2F HAHISHH micro-mechanics EME 112{5}7]

2|8t Digimat module @€

Digimat-MAP : 764 2ol MRt HEE FAo4A 220 mapping 6t= W
Digimat-CAE : Digimatz} L x5HA] & A| B

Digimat-VA

Q&A, Open discussion

Digimat Basic| 21



Digimat/Basic for SFRP < 173 Oty

= WS LHE : Digimat Basic for SFRP (Chopped fiber reinforced plastic-SFRP& LFRP)
m MATY : TREHA B BRI 7 IR
m PEAE - AHGHAY/AARGHAT AT E QH2F HA|5H] micro-mechanics EAS 112467 | {[et

Digimat module WS UL|CH A2 =4 Olo= &M= EH 2, Digimat= 0ot CHat
Mz Ee=z)o| vy HE|AAY =4 20| tHolf et&gtLic

LTSS e

Day 1

Digimatg 0183t CHRIZ (S EIMZ) 2| 8IS HEIAAY 24 2y

Digimat-MF & O|2 : W& 725} (Mean-Field Homogenization) 71&S 02510 CHYRHR O HINME HES 0| S6H=
g gl 0|2 AT

- Chopped fiber + Polymer =4 Z=&!

- Failure criteria (ex. Tsai-Hill Transverse Isotropic strain)

- Thermo-mechanical 24 222

Digimat-MX : {2 22 W2ts X|Z6t= A2 DB AT L FHSHreverse engineering)’ |5 ALEH

- A H0|H & 24 HI0]Ef 2

- Polymer 24 &5t (Automatic, interactive method)

Day 2

XM/ AR AT EQ {2} HAH|5H0d micro-mechanics EAE 112457 |

ot Digimat module W=

Digimat-MAP : Z&aHA Aol MR ufsf HEHE L7 6HA 220l mapping 6H= &I
Digimat-CAE : Digimat} 717 56HA] 47| Bt

Digimat-RP/Moldex3D

Q&A, Open discussion

22 2020 MSC Training Course



Simufact/Additive X 1}

=5t Metal 3D Printing (Metal Additive Manufacturing)

y
‘.hl—o
ol
30
ro
> O
Pa
IF
o
9

m M1 1 Metal 3D Printing 273 7| =X A]
m A - Simufact AdditiveE 02510 Metal 3D Printing 274 A|Z24|0]44(Build -
Heat treatment — Cutting - Removal - HIP) £=gH0f| CHaH St& &t

Metal 3D Printing (Metal Additive 3D Printing) 2% 0|l
Simufact Additive AJH
__N_X-I )\|.§a|o|/\q t:lH:é—IE
- 12 HHZ(inherent strain)
- Mechanical simulation
- Thermal / Thermal-mechanical simulation
SHAZ2 0N e
+ XMEB AlZ2(0[44(Build)
- Gx{2|(Heat Treatment)
- HlO|A Z2{0|E 7HE!(Cutting)
« NI E(support) MAH
- HIPEH
Workshop
« Calibration - Inherent strain method
« Aircraft component simulation
- Build, cutting, removal
- HY M| (distortion compensation design)
« Thermal & Thermomechanical simulation

- Distortion compensation Optimization

Simufact | 23
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Introduction to CFD
- Expression of Thermo-fluid Analysis
- Computational Domain
- Material Properties
- Laminar / Turbulent flow
Knowing scFLOW
- Steady-state Duct flow

- Transient Duct flow
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