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Meet brand-new

CAE

Only experts can use it?
“CAE is complicated, difficult, and time-consuming

because of the many tasks involved in the mesh generation.

{1{ ¢

T Tt | > il 4 . . .

@Mm | = | It can only be used by a specialist or a person exclusively in charge.”
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We broke this stereotypical image of CAE.

Everything starts from the origin.
In order to completely eliminate the limitations and
inefficiencies of traditional CAE, we have planned and

developed everything completely from the beginning.

MIDAS

MESHFREE




New Design Tool

MESHFREE

MESHFREE is a cutting-edge design and analysis technology
developed through the collaboration with SAMSUNG Electronics.

It performs simulation of the original model you have designed without any modification.

Until now, it took a lot of time and money to obtain the result.
However, MESHFREE will provide the opportunities to validate their
design through the analysis quickly, easily and accurately for everyone.

From now on, engineers can concentrate on more valuable tasks.

Now your technical know-how with MeshFree will be your competitive edge.

Analysis directly from 3D CAD Model

Conventional FEM required tedious and time consuming model idealization and
cleanup process. However, MeshFree has the latest, efficient and effective numerical
analysis algorithm that can simulate using the original 3D CAD model itself.

Simple 3-step Analysis Process

It is possible to start the simulation immediately after installation. 3-step intuitive
workflow makes it easy for anyone to use. It will minimize the learning time and
enable you to verify the working design model in a short time. Now, design engineers
can quickly verify the performance of a model at the design stage.

It provides a revolutionary process over existing methods that required knowledge,
manpower, and cost.

Powerful Design Modification

The ultimate goal of the simulation is to find out the possible flaw of the design
product on the computer and to suggest a solution to the problem. MeshFree is able
to use the 3D CAD model prototype as it is, and it has strong advantages in terms
of the design modifications because it can generate the grid mesh independently of
the complex shape. In addition, it automatically recognizes the changed part of the
design, updates the model and automatically reflects the existing load and boundary
conditions. Therefore it can be operated efficiently by eliminating unnecessary work
that can occur repeatedly.



Suggest a solution

The Ult|mate goa[ Of the S|mu[at|on |S Find problems Predict, Analyze, Judge, Solve

in deSign pI”OdUCtS >> Until a reasonable solution to the problem is >>

to find and solve problems at the design stage. inadvance on computer I 10 the probiem

>>>

Mesh generation and analysis
* Success rate of automatic
mesh generation & quality of mesh

>>>

CAD model simplification and cleanup
* Manual & time-consuming

o Idealization cleanup mesh generation takes up more than 70% o

Load &
Generate Mesh Boundary Simulation
Conditions

Result
Verification

|dealization of Material Define

biedialng Analysis Model Cleanup Properties Mesh

& Various design proposals can be reviewed.
0a
Result

Modeling Boundary Simulation Verifieation ) Derive the optimal design ensuring safety, usability and

Conditions economical viability.

o At least 60% shortening analysis process o

Perform
analysis




MESHFREE
MAIN FEATURES

To overcome the limitations of existing mesh,
we have successfully developed new and innovative
analysis technology.

midas MeshFree is an innovative CAE program
for engineers in mechanical field.

MIDAS

Simple
but
Everything

Creative
with
Optimal
Design

Easy
for
Everyone




Simple but Everything Simple but Everything

Mesh Free Comprehensive Design Tool
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Any complex geometry can be analyzed.

- Generation of mesh depending on the RIS SR SIS R UG Cl

geometry - Analysis regardless of the complexity of Eori s da e e el
- Simplification & cleanup for high-quality the geometry

mesh generation . Alirirsiien of i dendes Models with complex geometry or models which were impossible to
-Mesh quality problems and limitations - Technology developed specifically for analyzed using conventional FEA can be analyzed.

of automated processing design phase analysis

midas MeshFree Main Features 13



Creative with Optimal Design

Auto-update for Design Modification

Conduct performance verification by automatically considering design
modifications that change continuously during the design process

3-STEP PROCESS
900N
Fix

Max. Stress : 152MPa
Weight : 0.31kg

7}

Apply the same analysis condition to the modified model

[Alt1] [Alt2] [Alt3]
Max. Stress : 472MPa Max. Stress : 334MPa Max. Stress : 186MPa
Weight : 0.27kg Weight : 0.26kg Weight : 0.22kg

Highlights of Auto-update

Automatically reflect the modified model.
Apply the same load & boundary conditions as original design.
Import model and perform analysis at the same time.
3-step process is also omitted to perform analysis of modified model efficiently.

Easy for Everyone

Simple and Intuitive
3-STEP Process

STEP 1
Import 3D CAD Directly

- Supports all commercial CAD programs
[Solidworks, Inventor, Catia, NX, Solid Edge, Creo etc ]
- Automatic input of material information defined in CAD
- Define automatic contact between parts of assembly model

STEP 2
Input Load & Boundary Conditions

- Guide to constraint & load conditions according to
analysis type
- Assign constraint and load condition to CAD model

- Provide various static, dynamic and thermal loads

STEP 3

Analysis & Results Checking
using the Latest Technology

- Direct analysis using CAD model with latest analysis
technology

- Reduction of total analysis time and high success rate of
analysis compared to the conventional FEM

- Various post processing function considering user'’s
convenience

midas MeshFree

Main Features



Easy for Everyone

SMART GUIDE

Guide to make sure anyone can use it.

Home Tools
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Language
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@ Model setting | 1
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Analysis

s e

Apply force or moment load. (in case of total result the load fs distibuted on the selected surfaces. For individual loads it applies to the selected surface separately)
Select the target surface and enter the direction and size.

«suirage x| projst x

Provides important explanations and
instructions of the functions at the bottom
of the model window

Connect online help and video tutorials

Qv
| 1ststep

extomal i
For

every b o each part when i is mported
jacont your model during

the import
Conlact pais can be defined manually as well,depending on User's choice

midas MeshFree

Easy for Everyone

SMART REVIEW

Check errors and reliability in advance.

Analysis Ctrl Check results from Analysis Model

Use Memory 5| GB =

I Group Group-1
) Part Message
Onl
D R Mirrar2[2] [DOF] Tx, Ty, Tz, Rx
Significance of RAM usage Mirrar2[1] [DOF] Tx, Ty, Tz, Rx
e hlgh_er _valu_e RAM ig, then mare Extrude-Thini [DOF] Tx, Ty, Tz, Rx
ense grid is being use for calculation. Filet2 [DOF] Tx, Ty, Tz, Rx
eneration of very dense grid for a Y e
rticular body can lead to run out of Boss-Extrude4(5) [DOF] Tx, Ty, Tz, Rx
g Cut-Extrude1[3] [DOF] Tx, Ty, Tz, Rx
Cut-Extrude1[7] [DOF] Tx, Ty, Tz, Rx
Cut-Extrude1[1] [DOF] Tx, Ty, Tz, Rx
Boss-Extrude2[2] [DOF] Tx, Ty, Tz, Rx
Check constraint / contact condition =

List of parts that are not properly constrained

(Constraint or contact error)

J

Click to highlight the part in the work screen

Parts with poor
contact

+ Check and guide appropriate constraints which is the most difficult
and intrusive part for the beginners

« Useful check of constraints and contact conditions in large assembly models

Main Features



MESHFREE
ANALYSIS FUNCTIONS

MeshFree provides the powerful analysis features required
during the design phase and optimal design techniques for

efficient design work.

MIDAS

Topology
Optimization
Analysis

Linear Dynamic

Analysis

Fatigue
Analysis

Linear Static
Analysis

Non Linear Static
Analysis

HEER MDAS Modal

=. MESH FREE Analysis

Heat Transfer
Analysis

Thermal Stress
Analysis




Temperature Difference

« Possible to Consider Prestress

Analyze large and sophisticated
models quickly and accurately.

Load Conditions

« Thermal Deformation / Stress due to » Structural safety review through suspension displacement and stress distribution under the loading

+ Result Combination using Sub-cases by

« Linear Contact: Welded Behavior, Sliding

+ Practical Load / Boundary Conditions

Linear Static Analysis

L I n ea r Sta t I C - Displacement / Stress / Safety Factor Results Structural Safety Analysis of Suspension of Vehicle
Analysis

+ Analysis of maximum displacement and stress component occurring when vehicle load is applied
+ Analysis using original CAD model prototype without model simplification or idealization

Examination of Glass Deflection by Temperature Load

Crane Strength Safety Evaluation Stiffness Evaluation during the Operation of Robot Arm + Examination of deflection of glass when applying temperature load
- Linear general contact conditions to create the identical environment
« Structural safety review of applied load at crane operation « Structural safety evaluation of robot arm considering various load conditions as the working environment
« Perform analysis by welded contact and sliding contact to 232 parts - Strength review of major parts of structure

Evaluation of Housing Stiffness

+ Models with complex NURBS patches and sliver faces

« Perform stiffness evaluation using CAD model prototype
without simplification process

« Traditional FEM system: 3 days including cleanup and
mesh generation

» MeshFree: 35 minutes

20
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+ Natural Frequencies and Mode Shapes

Modal
Analysis

« Calculation of Modal Participation Rate,
Effective Mass and Calculation Error Check

+ Strum Sequence Check within the Specified
Eigenvalue Range (Check for Missing Eigenvalues)

Fast eigenvalue analysis of large
assembly model is possible.

« Possible to Consider Prestress

« Linear Contact: Welded Behavior, Sliding

Natural Frequency Analysis of « Modal analysis of engine block consisting of 140 parts

Engine Block

« Perform natural vibration analysis using the design model without idealization of
mass and spring elements

2| O [ %| sy v | Do w ————

Anatysis Case [Modal Analysis—1
Step MODE 3 (FREQ=1.4687e+002
Resuilt Cisplacement-XYZ

Deformations
Displacement-RYZ

+8.43003e-001

| 0.7%
+7.72753e-001

3.6%
+7.02504-001

= +6.32254e-001
9.9%

Modal Analysis-1
Normal Mode

TCDE 3 (FREQ=1.46876+002)
Ui« mm

Modal Analysis

Comparison of Natural

« Review of resonance possibility during the operation of lifting frame through natural frequency analysis
Frequency of Subframe P y during the op 9 g quency analy:

1¢' Mode 466.06 Hz 460.41 Hz 1%
2" Mode 593.59 Hz 589.25 Hz 1%
3" Mode 647.70 Hz 637.27 Hz 2%
4" Mode 777.91 Hz 765.28 Hz 2%
5t Mode 1064.02Hz  1052.14 Hz 1%
6™ Mode 1289.17Hz  1265.91 Hz 2%

Dynamic Analysis of

Cea- « Review of resonance possibility during the operation of lifting frame through natural frequency analysis
Lifting Frame P y g P I g duency anay

Mode Table

EGEWALLE  RADIANS  CYCLES  PERIOD

GENERALIZED GENERALIZED ORTHOGONAL ERROR

MASS  STFRIESS  ITVOSS  MEASIRE
1 LOG4904005 326334002 519574001 1S25%-002 L0DD0R+000 1049005 0000024000 196226007
2 LO74004005 3277264002 521564001 19173002 L0DD0R+000 1074024005 0000024000 9.829%¢-008
3 6367224005 7579504002 1270064002 787420003 L0DD0R4000 6.367224005 0000024000 207436005
4 112794006 1062024003 16903002 591620003 L0DD0G+000 112794006 0000024000 34763008
s 2979664006 1726204003 2747404002 36399003 100004000 2979564006 0.000004000 334126007
5 755354006 274934003 43756504002 2285003 100004000 7.5535e4006 0.000004000 9.36742.008
7
s
s
0

399634007 6.3220e4003 1006204003 9.9386e-004 1000004000 3996864007 0.000004000 3.3666¢.008
514354007 7.1715e4003 1141404003 87609004 1000004000 514354007 0.000004000 4.96820:009
L0H764008 1029664004 L636e4003 6.1326e:004 L0000e4000 10764008 0000084000 19593008
1156364008 107534004 1711464003 5.8431e-004  L0000e+000 1155364008 0.0000e+000 7.6398e-009

T b3 T R r2 R3

1 3042008 72025004 460076004 LO7Ie00L 40283006 293006006
2 L1023003 20300008 L231e008 30015006 14528001  LODS0e001
3 701560007 5448012 4746701 6841500 27163001 7.0862-001
4 0.000064000 51931004 727812004 12187003 33853008 571476009
s 196920004 992506012 60151012 267150003 47687001 28803001
s 3545012 L675%005 13400004 34085001 LSITeDI0  9.40326-009
7 31876005 40126012 0000084000 LSOBe00S L7400l 28474002
s 59920012 2290005 90094006 2852002 3915005 544026009
s 671276008 0000024000 0.0000000 88341e0I0 57189004  5.28962-005
0 000000000 40028006 67543007 B.4%7e003 44MIeOD 27856011

TOTAL 13319003 1283003  L37e003 485%e001 L073e4000 112574000 v

Dynamic Analysis of
Gearhox - Review and elimination of resonance effect on gearbox due to vibration

- Generation of vibration in gearbox by motor

[ 1st mode: 424Hz ] [ 2nd mode: 445Hz ] [ 3rd mode: 1,196Hz ]

22
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Heat Transfer
/ Thermal Stress

Analysis

Convenient and effective heat transfer
/ thermal stress analysis is possible by
supporting practical conditions.

« Heat Transfer Analysis

« Supports Various Loading Conditions such as Heat
Generation, Conduction, Convection, Radiation and
Heat Flux

« Thermal Contact for Conduction between
Discontinuous Parts

Improvement of Cooling Performance on « Improvement of cooling performance by increasing area of heat dissipation
MOSFET Heatsink « Improvement of cooling performance by material modification

Heat Transfer / Thermal Stress Analysis

Safety Verification of Chip Through « Review of chip temperature distribution by heat generation
Disp[acement / Stress Ana[ysis dueto - Verification of design safety through thermal stress analysis at maximum temperature
Heat Generation

[ Temperature distribution ] [ Thermal stress |

Analysis of Temperature Distribution and + Examination of temperature distribution of manifold by gas emission
Thermal Stress of Manifold for Automobile « Safety verification through analysis of manifold deformation and stress by thermal expansion

[ Temperature distribution ] [ Thermal stress ]

Heat Transfer / Thermal Stress Analysis « Examination of temperature distribution of whole BLU caused by heat of PKG
of LCDTV « Examination of product safety through thermal stress analysis

24

midas MeshFree

[ Temperature results of heat transfer analysis ] [ Displacement result ]

[ Stress result ]

Analysis Functions 25



Fatigue Analysis

|
I a t I g u e - Damage, Fatigue Life Results Endurance Life Analysis of Stent « Review on stress distribution for pressure loads repeatedly acting on the stent

Analysis

. . . H - Examination of stent life span using S-N function
+ Rainflow Counting, Mean Stress Correction for Cardiovascular
Options

- Select Evaluation Stress (Signed Von-mises,
Absolute Maximum Principal Stress)

Durability check is available as - Linear S-N Curve Function
independent function.

[ Stress result] - A [ Fatigue life ]

Fatigue Durability of Blender Structures - Fatigue safety examination of blender in operation
« Check fatigue durability after reviewing Static Analysis for complex geometry

Review Fatigue Life of Chair + Examination of stress distribution when the chair is occupied
« Examination of endurance life expectancy using S-N function

Stress No. of Life Cycle No. of Life Cycle No. of Life Cycle

Correction

Case-1 1.00E+6  1.00E+6  1.00E+6  9.97E+5  1.00E+6  1.00E+6

Mean

Case-2 1.83E+6  8.38E+5  1.88E+6  2.99E+5  1.95E+6  3.80E+5
Case-3 1.96E+6  2.01E+5  1.99E+6  1.03E+5 1.97E+6  1.32E+5

Fatigue Life Prediction of Bracket « Stress and fatigue life analysis due to load applied to each part of bracket
- Stress analysis of bracket contact area according to load

« Review on fatigue life according to load

[ Stress result ] [ Endurance life ] [ Fatigue life result due to load ] [ Damage result due to load ]

26 midas MeshFree Analysis Functions 27



Linear Dynamic
Analysis

Using the direct method and modal
method, it is possible to perform
the analysis considering reliability
and efficiency.

Impact Response Analysis of Transport Equipment

- Safety examination when impact load is applied to the support of transport equipment

- Transient response analysis based on modal-superposition method

Acceleration (m/sec?) 031
0.2 -
0.2
0.15 |
0.1
01 -
0 4
0.05 |
0.1
0 . - 1
0.2 -
0 0.2 04 0.6

Impact response

« Direct Method and Modal Method Analysis
- Transient Response Analysis

« Frequency Response Analysis

« Random Vibration Analysis

+ Response Spectrum Analysis

- Various Damping Effects
(Modal / Structure, Frequency Dependent)

« Design Spectrum Database
for International Standards

Acceleration (m/sec?

Linear Dynamic Analysis

- Random vibration safety check for various types of cube-type satellites
« 3-sigma RMS stress review for each direction

Cube-type Satellite
Random Vibration Analysis

[ Type - 1] [ Type - 2] [ Type - 3]

Safety Evaluation of Plant Structure - Input the harmonic load by analyzing the modal component
by Vibration Load - Analyze frequency response to check whether there is crack in the structure and piping

——MODEL V1 Danping 1%)
——MODEL2  SFVEKDamping 1%)
——MODEL 3 KES2(Demping 1%)
—— MODEL 4 SFMBK MASSOKGDaring 1%)

"
VU

Displacement(mm)
s
2

0.001

A
VARV,

[input the harmonic load ] [ Stress distribution in case of resonance ]

0.0001

0.00001
10 100 1000

28
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Seismic Ana[ysis of Gas Insulated Switchgear + Seismic verification of gas insulated switchgear installed in earthquake-prone area
- Safety verification considering seismic load and operating load

Design Response Spectrum by Country
EEmom (27 functions for 8 major countries)
s T—
cdneaiuch 2000y
PR— :
st Koesoe Design Response Spectrum Generation
1BC2012(ASCE7-10)
ool Acraion 59 BB 09
BCnecer 38 =
Spectral Acceleration (S1) x‘s’sﬁ
o]
et k|t Ottt
china(GB50011-2001)
e g o
1 N

Importance Factor () Japan(Arch. 2000) osaf |
1893(200; I
Response Modificaton Coef: (R yassot0s Horzontal ) \
o) 2
Long Tran. Period (11)
Max. Period

Analysis Functions 29



Nonlinear Static Analysis

N O n ll n ea r Stat I C * Material nonlinearity Medicine case in - Thermal deformation according to temperature distribution
Analysis

- Elasto plastic model

- Hyper elastic model heat chamber - Deformation analysis considering general contact condition and large deformation

» Geometric nonlinearity
- Large deformation, Large rotation support
- Following force support

Support various iterative methods, + Contact nonlinearity
stiffness update method and - General contact support
convergence criterion method.

Analysis of plate spring strength and rigidity

- Geometric nonlinear analysis considering bi-directional sliding contact Torsion analysis of
electronic components

« Definition of general contact considering
deformation due to torsion
+ Applied geometric nonlinear considering

large deformation and rotation

Analysis Control

I{} 0?‘

Control -~

Geometric Nonlinear

Performance analysis of

Number of Increments 10
- Convergence Criteria / Error Tolerance ———————————————— rubber materials
Displacement 0.001
¥4 Load 0.001
[ work 1=-006 « Application of material nonlinearity using hyper elastic materials
- Intermediate Output « Application of geometric nonlinearity considering large deformation
isacti . 1 . L. .
[Every om-biecting Inrement g - Linear contact condition applied

Advanced Nonlinear Parameter

30 midas MeshFree Analysis Functions 31



To p o lo g y : gﬂgnsiyz::rﬁziﬁzi;;l;nction with Static Analysis
Optimization

- Linear Static Analysis
- Modal Analysis

« Analysis Function Considering Manufacturing
Process Conditions
-Design Limitation / Constraint Settings such as
Stress, Displacement, Volume, Draw Direction

Static / mode analysis and phase and Symmetric Condition

OptlmlzatIOﬂ- anaWSlS COhSlderlhg « Simultaneous Optimization Analysis considering
manufacturmg process Is p055|b[e_ Various Operating Conditions / Load Conditions

Optimization of Bracket Geometry to + Optimal design that can maintain the stiffness of the bracket applied to the product
Maintain Rigidity

keeping it as light as possible
+ Optimize the desired volume to be used (up to 40% reduction in target volume)

[ Target volume 20% ] [ Target volume 30% | [ Target volume 40% |

[ Original design | ' [27% reduction in volume | [ 40% reduction after optimization ]

32
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Topology Optimization

Optimized Shape of Automobile
Knuckle with Multiple Loads

[ Original model ]

+ Optimal design of vehicle knuckle with multiple loading conditions
« The volume change is small, but the performance is improved by 39% compared to the existing one.

[ Topology optimization design result | [ Optimized model ]

Example of optimized shape output
considering product manufacturing process

Checkerboard Reduction

Design C i ~

Target Volume (%) 50

Indude non-design set for volume
calculation

Molding Direction

e

Repetition condition ——————————

Origin 0,0,0

Plane Symmetry
[ XY Yz XZ

[ ]

- Shape layout output using manufacturing conditions (symmetry)

[ Initial optimization analysis result ]

[ Optimization analysis result considering manufacturing conditions ]

Analysis Functions

33



Reliability of Results

Reliability NAFEMS
of Results Theoretical Value and Verification

NAFEMS reference results for unit model,
Scordellis-Lo barrel vault (gravity load)

comparison of FEM analysis results for

practical model

Vertical displacement
at point A [ft]

Reference - 0.3024
MeshFree - 0.3025
% Difference Weight density () =
[h:eshFree/T heory) 0.04% S 360 Ibft? U:its:ft
Elliptic membrane under uniform outward pressure "

NAFEMS . : P e
: Comparison Comparison Reference 7.7 MPa o\
Theoretical Value ith ith il e i \
and . " i 0.11% P et
= eshFree/Theory] < 2
# FEM Results Practical Model R B
Verification
Two-dimensional heat transfer with convection i e
oo temestate
Temperature at point E
Reference 18.3 e - zerofx !
MeshFl'ee 1 81 Insulator — 3 Prescribed E
% Difference 1.10% e TO 2\

(MeshFree/Theory) A B
06

35
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Reliability of Results Reliability of Results

Comparison with FEM Results Comparison with Practical Model

Model ‘ MeshFree ‘ FEM

MeshFree MeshFree

1st Mode 24.8 Hz 1st Mode 24.8 Hz
. 2nd Mode 24.9 Hz 2nd Mode 25.0 Hz 0.197 mm 0.197 mm ‘ ‘ 0.3016 mm 0.3033 mm ‘
Max. displacement 0.0733 mm Max. displacement 0.0730 mm

Max. stress 2.86 MPa Max. stress 2.90 MPa

MeshFree

S
m Max. temperature 144 (°C) Max. temperature 142 (°C)

MeshFree

MeshFree
-20.0 mm ‘ -21.0mm ‘

m Max. temperature 42.7(°C) Max. temperature 43.7 (°C)

36 midas MeshFree Analysis Functions



MESH FREE Specification

Linear Static Analysis

Heat Analysis

Optimization

Fatigue Analysis

Transient Heat Analysis

Linear Dynamic Analysis

Nonlinear Static Analysis

Linear Static Analysis

Modal Analysis

Prestressed Modal Analysis

Steady Heat Analysis

Heat Stress Analysis

Topology Optimization Analysis

S-N curve (Stress-life Method)

Temperature-dependent Material

Transient Response Analysis

Response Spectrum Analysis

Frequency Response Analysis

Random Vibration Analysis

Material Nonlinear Analysis

Geometry Nonlinear Analysis

Contact Nonlinear Analysis

HEE MIDAS

s MESHFREE

MIDAS
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