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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.
It can only be used by a specialist or a person exclusively in charge.”

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
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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
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Simple but Everything

Mesh Free
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Simple but Everything

- Generation of mesh depending on the

geometry

- Simplification & cleanup for high-quality

mesh generation

- Mesh quality problems and limitations

of automated processing

- Analysis using simple background grid

- Analysis regardless of the complexity of

the geometry

- Elimination of inefficiencies

- Technology developed specifically for

design phase analysis

Comprehensive Design Tool

Any complex geometry can be analyzed.

Complex models can be simulated easily.

Models with complex geometry or models which were impossible to

analyzed using conventional FEA can be analyzed.

midas MeshFree




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

STEP1
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

STEP3

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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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 T Mirror2[2] [DOF] Tx, Ty, Tz, Rx
Significance of RAM usage Mirror2[1] [DOF] Tx, Ty, Tz, Rx
e higher value RAM s, then more Extrude-Thin1 [DOF] Tx, Ty, Tz, Rx
lense grid is being use for calculation. Filet2 [DOF] Tx, Ty, Tz, Rx
eneration of very dense grid for a e e
rticular body can lead to run out of Boss-Extrude4(5) [DOF] Tx, Ty, Tz, Rux
L 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.
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L i n ea r Sta t i C - Displacement / Stress / Safety Factor Results
Analysis

« Thermal Deformation / Stress due to
Temperature Difference

« Possible to Consider Prestress

+ Result Combination using Sub-cases by

Analyze large and sophisticated Load Conditions

mOdelS qUICkly and accurately. « Linear Contact: Welded Behavior, Sliding

« Practical Load / Boundary Conditions

Crane Strength Safety Evaluation Stiffness Evaluation during the Operation of Robot Arm
« Structural safety review of applied load at crane operation « Structural safety evaluation of robot arm considering various load conditions
« Perform analysis by welded contact and sliding contact to 232 parts « Strength review of major parts of structure

midas MeshFree

Linear Static Analysis

Structural Safety Analysis of Suspension of Vehicle

« Structural safety review through suspension displacement and stress distribution under the loading
+ Analysis of maximum displacement and stress component occurring when vehicle load is applied
+ Analysis using original CAD model prototype without model simplification or idealization

éﬁw

Examination of Glass Deflection by Temperature Load

- Examination of deflection of glass when applying temperature load

- Linear general contact conditions to create the identical environment
as the working environment

,pm» \

AN
”x‘

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

Analysis Functions



Modal Analysis

M o d a l + Natural Frequencies and Mode Shapes 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:

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

Analysis

« Strum Sequence Check within the Specified 1** Mode 466.06 Hz 460.41 Hz 1%

Eigenvalue Range (Check for Missing Eigenvalues) 2 Mode 59359 Hy 589 25 Hy 1%

Fast eigeﬂvalue aﬂalySiS of la rge « Possible to Consider Prestress 3" Mode 647.70 Hz  637.27 Hz 2%
. . N

assembly model is possible. + Linear Contact: Welded Behavior Sliding : :ZZ: 170767;;01;:2 1706552..2184:1422 ? j

6™ Mode 1289.17 Hz 1265.91 Hz 2%

Dynamic Analysis of

ces « Review of resonance possibility during the operation of lifting frame through natural frequency analysis
Lifting Frame P y g P J g duency analy

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 q

mass and spring elements

1 064904005 326354002 519574001 1S25%-002 L0DD0R+000 10649005 0000024000 196226007
2 LO74004005 3277264002 521554001 19173002 L0DD0R+000 1074024005 0000024000 9.829%6-008
3 6367224005 7579504002 127004002 787420003 L0D00R4000 6.367224005 0000024000 207436005
4 1127904006 1062024003 169034002 591620003 L0DD0G4000 112794006 0000024000 347636008
s 2979564006 1726204003 2747404002 36399003 10000e+000 2979564006 0.0000e4000 334126007
s 755854006 274934003 43756504002 2285003 100004000 7.5535€4005 0.000004000 9.36742-008
7
s
s
0

399654007 6.3220e4003 1006204003 9.9385e-004 1000004000 3996564007 0.000004000 3.3666¢.008
514354007 7.1715e4003 1141904003 87609004 1000004000 5.1435€4007 0.000004000 496520009

=| O [ S| soay v | Do w ™

L0W764008 1029664004 L66e4003 6.1326e:004 L0D00e+000 10764008 0000084000 19593008
1156364008 107534004 171146003 5.8431e-004  L0D00e+000 1155364008 0.0000e+000 7.6398e-009

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

= T b LS R1 r2 R3
3042008 72025004 46007004 LO7Ie00L 402830006 293006006
11023003 20300008 L2308 30015006 14528001  LODS0e001
701560007 5448012 476701 6841500 27163001  7.0862-001
0.000064000 51931004 72781004 12187003 33853008 571476009

1
2
3
4
s
B 3545012 L675%005 13400004 34085001 L5100 9.20326-009
7
s
s
)

X 196920004 0.9250e012 60151012 287186009 476876001 2.8803-001
Ve oo Gowoes) Lo Lrmeon saveds
Somean e Subesss lemem Souseer sedmis
e omiein Lo aeeid irieer Saeds
Sueis Ameok e s twnevs imc
Tork o 1w Lo ssein iedo e .
Deformations H H . . . .
Displacement V2 Dynamic Analysis of + Generation of vibration in gearbox by motor
+8.43003e-001 ) Lo ) ) .
A Gearbox + Review and elimination of resonance effect on gearbox due to vibration
6%
+7.025048-001
—;;6.32254&'001
9.9%
Modal Analysis-1
Normal Mode
MODE 3 (FREQ=1.4667e+002)
Unit : mm

[ 1st mode: 424Hz ] [ 2nd mode: 445Hz ] [ 3rd mode: 1,196Hz ]
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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 Coo[ing Performance on - Improvement of cooling performance by increasing area of heat dissipation
MOSFET Heatsink « Improvement of cooling performance by material modification

Max.Temp : 176C

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

22

midas MeshFree

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

[ Stress result ]

Analysis Functions 23



- Damage, Fatigue Life Results

Fatigue
Analysis

+ Rainflow Counting, Mean Stress Correction
Options

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

Durability check is available as
independent function.

« Linear S-N Curve Function

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

[ Stress result] [ Endurance life]

24 midas MeshFree

Fatigue Analysis

Endurance Life Analysis of Stent - Review on stress distribution for pressure loads repeatedly acting on the stent

for Cardiovascular - Examination of stent life span using S-N function

[ Stress result] . < [ Fatigue life ]

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

VEED!
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

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

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

Analysis Functions 25



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?) %]

0.2 -
0.2 -

0.15 |
0.1 -

01 -
0 B

0.05 |
0.1 -

0 - ]
-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 1Vt Danping 1%)
——MODEL 2. SFMEKDamping 1%)
——MODEL3. Kas2(Danping 1%)
—— MODEL 4~ SFMBKMASSOKGDaring 1%)

"
VU

Displacement (mm)
s
=4

0.001

A
VARV,

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

0.0001

0.00001
10 100 1000
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Seismic Analysis 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
P (27 functions for 8 major countries)
[ —
KBC(2005)
e specrl Resporse accd Kresieh 200 .
ste clss KareoBrage) Design Response Spectrum Generation
1BC2012(ASCE7-10)
Soctal Acraton 59 BCR0NASCE 4

ERASE
Spectral Acceleration (S1) UBC(1997)
prced

N
Fa Sds Eurocode 8(1996) Desin <] | Oscerscr Ovas egicse
I | — D
o Sdi China(GB50011.2010) T — T—
e Go50011. 2001 £
hina Shangha(DG 08.9-2003) B .
Crna(@1187) =
InpertanceFocor () Sapanvch 2000 5 o]
1518930200 ration( ~ |
Response Madfication Coef. R Tamang1599 Horisantl pecdeptionto |
Toman(1999) Vertcal o |
Long Tran. Period (TL) Taanberg(ss) Horizontal fof  Goeon2 I\
Tamarteo9) erical o Laweon \

Max. Period
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Phase Optimization

- Optimized Analysis Function with Static Analysis

Phase
Optimization

an.d Dynam'f: Analy5|§ Weight Optimization of - Itis necessary to develop a design with reduced weight that can maintain the target performance.
- Linear Static Analysis

- Modal Analysis

+ 22% reduction in weight by using optimal design technique.

U

Plastic Injection Molding

« 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

optlmlzat|oQ analy5|5 COhSIderlhg « Simultaneous Optimization Analysis considering
manufacturmg process s 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 [ Original model ] [ Phase optimization design result ] [ Optimized model]
Maintain Rigidity

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

Optimized Shape of Automobile - Optimal design of vehicle knuckle with multiple loading conditions
Knuckle with Multiple Loads + The volume change is small, but the performance is improved by 39% compared to the existing one.

r

[ Original design ] [ 27% reduction in volume ] [ 40% reduction after optimization ] [ Original model ] [ Phase optimization design result ] [ Optimized model ]

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

28 midas MeshFree Analysis Functions 29



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 d Weight density (y) =
[hfl.eshFree/T heory) 0.04% S 360 e u:its:ft
Elliptic membrane under uniform outward pressure "
g t=0.1
NAFEMS o = Reference 92.7 MPa "—é o
Comparison Comparison ' '\
Theoretical Value ith ith MeshFree 92.6 MPa \
wit wit % Difference 0.11% ~—_
and e (MeshFree/Theory) : ° <2 (]Il 2
# A FEM Results Practical Model R e
Verification
Two-dimensional heat transfer with convection i c
Conyection to
:%Eignttemw
_
i ]
Reference 18.3 Units : m - zerofx
MeshFl'ee 1 81 Insulator — 3 Prescribed E
temperature
of 100°C
% Difference 1.10% T“i

(MeshFree/Theory) A B
06
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Reliability of Results Reliability of Results

Comparison with FEM Results Comparison with Practical Model

Model ‘ MeshFree ‘ FEM
1st Mode 24.8 Hz 1st Mode 24.8 Hz
. 2nd Mode 24.9 Hz 2nd Mode 25.0 Hz
Max. displacement 0.0733 mm Max. displacement 0.0730 mm
Max. stress 2.86 MPa Max. stress 2.90 MPa

MeshFree

Results Max. temperature 144 (°C) Max. temperature 142 (°C)

MeshFree

Results Max. temperature 42.7 [°C) Max. temperature 43.7 (°C)

32 midas MeshFree Analysis Functions 33
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about MIDAS IT about MIDAS IT

Introduction Core Business

CAE : Computer Aided Engineering

We better human life with creative technology Architecture, Engineering & Construction CAD : Computer Aided Design
. . . - . . CAED : Computer Aided
and add to human happiness with compassion Building, Bridge, Tunnel, Stadium, Plant, etc. Engineering Design

MIDAS IT develops and distributes engineering software and provides total solution

service for structural engineering and web business. A E C

MIDAS IT holds the world’s top technology in the core engineering analysis fields S O |_ U T | O N S

such as computer graphics simulation, advanced analysis and optimal design.

Market

Sustainable growth

MIDAS Family Programs have been applied to all the engineering and industrial

applications for the safety and economic feasibility analysis and they holds the o tCtAE_d . SI':‘? { CA;ED
resent to Mid-term Id-to Long-term
largest market share in the world’s construction field. MIDAS IT has the vision to (2011 ~ 2020) (2011 ~ 2020) Mecleie
. . . — . . Aerospa
grow as the global engineering solution developer and distributor. MIDAS IT will Ergonomics Enegi(r)\lei?;
continuously devote itself to achieve the technological independence of Korea Engineering
and to create the standard technology of the world.
Robotics FL.Jture
Engineerin Residence
< < Engineering
Public interest Mechanical Design Automation
We follow the interest of Machine, Vehicle, Shipbuilding, Aerospace, misc.
the public based on accountability
and determination. Future Neuro
Transport Engineerin
The Engineer Acti Engineering . .
ction
that MIDAS IT y MDA
. A technologist’s knowledge should MIDAS IT Compass Spirit
deSIreS not be blocked however it should continue to S O |_ U T | O N S
spread for human happiness. The needle of a compass constantly
(what a SUCCQSSfU| adjusts its position to always point
engineer is) . to the same direction, and therefore
Sharlng symbolizes directedness, innovation
An engineer’s ability is given by nature to and persistence. With a compass-like CAE. CAD / CAED Technology
be able to share it with those that may spirit MIDAS IT navigates toward the Present to Mid-term Mid-to Long-term
not be as experienced as him right values with unwavering passion (2011 ~ 2020) (2015 ~ 2020) Extendibilit and
’ and inventive perspective. y
convergence
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about MIDAS IT

about MIDAS IT

MIDAS Family Program

MIDAS Family Programs are advanced CAE solutions that have been and
are being developed using the latest technology.

GTS NX
Geotechnical
Analysis System

SoilWorks
Geotechnical
Solutions for
Practical Design

midas Civil
Integrated Solution
System for Bridge
and Civil Structures

midas FEA
Advanced Nonlinear
and Detailed
Analysis System

midas Gen
Integrated System for
Building and General
Structures

midas nGen

Next Generation
Solution for Building
Analysis and Design

midas Design+
Structural
engineer's tools

midas NFX

Total Solutions for
Mechanical Engineering
in Structural Mechanics
and CFD

midas MESHFREE
Innovative Analysis
and Design Tool for
Mechanical Engineers

38
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Global Network

MIDAS software is distributed over 110 countries through 9 overseas
corporate offices and 35 regional business partners around the world.

UK (London)
USA (New York) Spain

i 9

Sweden Kunming

Czech Republic Chengdu
Poland Xian
Turkey Guangzhou
Russia (Moscow) — Wuhan
Nanjing

Shanghai
Shenyang

WORLD BEST

India (Mumbai)

Iran

| UAE (Dubai) ).
Saudi Arabia /
Greece JAPAN (Tokyo)
— South Africa Malaysia—
MIDAS IT
Slovenia Thailand — — Korea (Seoul)
Italy Singapore Australia
Nigeria Shijiazhuang Philippines (Manila)
Ghana Indonesia Taiwan (Taipei)
Mexico Algeria China (Beijing) Fuzhou
O Headquarters ¥ Regional Headquarters A Branch Offices @ Distribution Partners

about MIDAS IT
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