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Major Improvements

Midas NFX is an integrated finite element analysis program for structural, CFD simulation and optimization
design. It provides efficient and accurate analysis together with an integrated pre-post processor, developed
by senior mechanical engineers with over 20 years of CAE software development expertise.

The 2018 version of midas NFX contains several improvements for easier and faster meshing, it includes
improvements for fatigue analysis, CFD boundary condition definition and post-processing tools.
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Random Vib

( Purpose)
Random vibration analysis is widely used to analyze the response of a structure to random vibrations
transmitted through vehicles such as automobiles and railways and airplanes. When the random

vibration is continuously generated, the fatigue life evaluation is required accordingly.
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Random Vibration Fatigue analysis workflow
{ Workflow process)
In the random vibration fatigue analysis, tensile input and frequency density function moment must be
selected according to the procedure of Step 1 and 2 before the random vibration analysis.

After the random vibration analysis, you can follow the steps below for each analysis case.

Step 1

Chrome Stainless Stee
FC250
Galvanized Steel

Plain Carbon Steel

Heat Gen.Factor

Energy Conversian Factor

Material ===
B D 1 Alloy steel Color :
Tensile
. Al =] [ unear
Strength InpUt 17-4PH, HL100 Structural
| |Arst w020 — i
151 1060 Elastic Mordius 210000 fmme ThemalBpandon
AISI 304 55 Amnealed Coefficent 1.3e-005
AISI_310_55 Poissor's Ratio 0% —
AISI_410_55 I Ref. Temperature o m
AISI_Steel_1005 Mass Density 7.7e-006 kafmm*
AIST Steel_1008-+R
AIST 4340 Annesled
AIS]_Steel_Maraging Thermal
Alloy Steel -
Cast Alloy Steel Conductivity 0.5y ffmm-[1]) [[Latent Heat ]
Cast —
Cast Stainless Steel Spedific Heat 460 3jkg[T])

1

e
[]Blectric Potential

Hp-1

Ho-4 Conductivity E iy

Inconel_718_Aged

!

3160
Virought Stainless Steel
Ductile Iron

Gray Cast Iron

1ron_:

Tron_60
Tron_Cast_G25
« i

[]creep

S/Steel PH15-5
45C r
SaPH-400 Factor of Safety Calculation
SES08
SGACC
Scacen Faltre Theery
SGARC340-E
S6CC @ Yield Strength 230 Nfmm2  Compressive Vield Strength E imm?
SGCD1
5P © Tensle Strength | 720 | Nfm?  Compressie Sterath [ 0 |t
SM45C
SMA30A(KS) \
SPCC
SPDE Damping Factors
SPRC340 Mass Propor tional Damping
Eiina Factor o ty Calculation
Steel_Rolled Stiffness Proportional Dampif
sUP12 . N -
5304 structuralDamping Coefioed  Failure Theory Vlon Mises Stress (Ductile) he
SUS316 — = —
s ‘s o

() Tensile Strength 720 | MNfmm2

the "Tensile" field.

230 wjmmz | Compressive vield Strength ENImW

Compressive Strength

Enter the value corresponding to the allowable
stress for the material used for fatigue analysis in
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Random Vibration Fatigue analysis

([ Add/Modity Analysis Case =
Analysis Case Setting
Title Random Analysis
GO to Solution Type Modal Random Analysis - Analysis Control @] Cutput Control @
Output I Cj@
Control All Sets Active Part Sets
@ Mesh = @ Mesh £ HB Modal Random Analysis
555 Boundary Condition Beam ) Type: Modal Random Analysis
" €5 Boundary Set-1 Con. Mass -5 Boundary Condition
B e rOutput Control uw
Output Type | Qutput Option
Write Results of All Active Mesh Set Write Moda| Analysis Output
MNode Results Element ResuItL
Displacement [ Meshset... | Force [ Meshset... |
Applied Load IWI Stress |m|
I Constraint Force [ Meshset... | Strain [ Meshset... | ;
Equation Force [ Meshset... | Strain Enelgy [ Meshset... | |
Grid Point Force [ Meshset... |
Contact [ Meshset.. |
. Element Ou Location
To calculate fatigue damage for random loads Eemenrofner Aeails
"PSD Moment" has to be checked for output. [ 20 Mid-Plane Results
[ vl
. @
4 </

Geometry Mesh Static/Heat Analysis Dynamic/ Trans.Heat Analysis CFD Analysis Results Tools

. =@ % ¥ 2]
Ana|yS|S General Optimize ~ FSI Design Sensor| Options
Run @ 2 Varizble \
Analysis Case Optimum Design Options
E@ Analysis Case
Go to @ 1: Linear Static
Fatigue =-HE 2 : Modal
Module I =- Random Analysis : Modal Random Analysis

-2 EigenValue Anglysis Result Table
Eﬂ--@ Modal Random Analysis

Selve
Export 3

Open Result File
Reload Result File
Close Result File

Insert Fatigue Analysis Results...

When Random Analysis results are Edit..
loaded, to estimate Fatigue go to Copy
“Insert Fatigue Analysis Results...” EE'E'EE
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Random Vibration Fatigue analysis

i A
Fatigue Analysis M
Step 5 EM using load histary
Fatique Analysis Data SM using stress history
Ana%/sis Method |Vibration Fatigue using Random L. @4— EN using stress history
\Pl Vibration Fatigue using Random Loadin I
Analysis Set [Randorn Analysis .i-\\ d g d
Stress Option . .
Random type Analysis Set selection ‘
Stress Type [Equivala'lt {Von Mises) ']
o = = " ' ™y
@) Average () Max ) Min Define Fatigue Property u
Property Material [NLM-"'I'I Allay "]
[ [ Define Property... ] ; p| Yieldstrength Ibfjin
Tensile Strength Ibffinz
Analysis technique @ Direct Input
{ MNarrow Steinberg Dirlik ] Endurance Limit 7300 Ibffin2
Cydles at Endurance 10e3
Output Request
Damage Fatigue Life Cyde L_add | | updete | | Deletz |
Mo Material Type
Fatigue Load . )
1 Aluminum Alloy Direct Input
Duration 1000
@
Infirite Life 1e+009 Specify material fatigue data.
After input, click "Add" to complete
[ o J[ cancel J[ oy ] the definition.
L "y | |
L J

T — exposure time duration
(it follows the time unit defined by user)

Ex : The beam is exposed to random vibration load for
16-17 minutes. Selected unit [sec]; Input: 1000 [sec]

Frequency domain analysis methods:
1)Narrow Band

: Assumes that the stress ranges are distributed as the Rayleigh

distributed peaks of the limiting narrowband process.
2)Steinberg

: Assumes that PSD function follows Gaussian distribution and no

stress cycles occur with ranges greater than 6 sigma RMS.
Used commonly in electronic industry.
3)Dirlik

: Method uses empirical closed-form expression for Probability

Density Function of stress amplitude, based on the Monte Carlo
technology. General purpose.

[Tip]

Use all methods and select most conservative result.
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Random Vibration Fatigue analysis

B@ Analysis Case
-4 1 : Linear Static
Run Fatigue H % 3. Modsal
Analysis " +Wioda =
@ Random Analysis : Modal Randermn Analysis
@ Random Analysis_Fatigue Results : Fatigue Analysis M’ T
Run the newly created

'Fatigue Analysis' analysis
case.

E@ Analysis Case
@ 1: Linear Static
Display - HB 2 : Modal
,;aetslﬁﬁg @ Randem Analysis : Modal Randem Analysis
EI@ Randorm Analysis_Fatigue Results : Fatigue Analysis

=] Marrow
----- M, FATIGUE LIFECYCLE

----- ™y FATIGUE DAMAGE
2-2] Steinberg Check the results for each analysis
..... M, FATIGUE LIFECYCLE technique.

----- "b _FAHGUE DAMAGE Fatigue life is a concept of time.
-2 Dirlik (Input time unit)
----- My FATIGUE LIFECYCLE

..... My FATIGUE DAMAGE

FATIGLIE
LIFE CYCLE , Mone

<+1000000000.00
+916666752.00

[ DATA ] Random Analysis_Fatigue Results, Marrow, [UMIT ] IBF, in
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Fatigue Analysis

<Purpose>

'Soderberg’, 'Morrow', and 'SWT' have been developed according to customer's requests for more

various methods in the existing developed mean stress correction techniques. You can also use the

'Fatigue Contribution' function in the output to analyze fatigue analysis results.

Quick Counting: Mumber of Stress Ranges

[ Fatigue Analysis uﬁ
Analysis Data
Method ~|5Nusing load history -
Analysis Set [1 v]
Stress Option
StressType  |Equivalent (Von Mises) v
i@ Average ) Max i) Min

[V None

[¥] Goodman

+
a|a
l

=

[V] Gerber

SIS SAINCRIC

[ soderberg

[~ Morrow

32
Property
[ Define Property... ]
Mean Stress Correction 1
Mone Goodman Gerber
Soderberg Marrow SWT
Output Request
Damage Fatigue Life Cyde
Contribution of Fatigue
Fatigue Load
Load/Stress History [ Define. ..
Mumber of Repetitions 350000
Infinite Life 1e+009

oK.

J[ cancel |[ apply |

- Stress Amplitude
: Mean Stress

- Yield Stress

- Ultimate Stress

- True Fracture Stress

- Effective Alternating Stress

Qo 9 A

~
<

Ultimate Strength Stress
(NFX: Tensile Strength)

Endurance Limit Stress
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Fatigue Analysis

i '
Fatigue Analysis M

Analysis Data
Method SM using load history v]
Analysis set | 1 [ _ _ )
Siress Option 1) The relatlons.hlp be_:tween the average stress and
the stress amplitude in the fatigue analysis results
Stress Type [Equivalent (Von Mises) -
o o 2) When checking fatigue contribution the “Quick
@ Average © Max © Min Counting" is enabled automatically with the default
[¥] Quick Counting: Mumber of Stress Ranges value of 32 and outputs the result.
\,
i
Property
[ Define Property...

Mean Stress Correction

Mone Goodman Gerber rFatigue Result Analysis ﬂ‘
Soderberg Marrow SWT

Analysis Set 1_Fatigue Results
M -
Output Request Mean stress orrow ]
[¥] Damage [¥] Fatigue Life Cyde =

Contribution of Fatigue

&

Stress counts distribution

Fatigue Load
Load/Stress History [ Define... .
[/
=
Murnber of Repetitions 100000 o
3
13
Infinite Life 1=+009 2
- &
oK ] [ Cancel Apply
L A
El@ Analysis Case Meon Stress (MPa)
@ 1: Linear Static
== 1 Fatigue Results : Fatigue Analys. Rektive fafigue comoge rotic .
% Fatigue Result Analysis ]7 o
WE (K (o413 7
-2 Goodman = ‘sé
@ Gerber é 4
=-2] Soderberg g Sy, 5
..MMy FATIGUE LIFECYCLE 2
My FATIGUE DAMAGE &
E| @' Morrow !
My FATIGUE LIFECYCLE J{g
: My FATIGUE DAMAGE
El @ SWT
'\, FATIGUE LIFECYCLE Mem Sress (MF’U)

'y FATIGUE DAMAGE
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Layer Control tool

< Purpose and usage >
New mesh seed control method has been added. This tool creates several layers of mesh around holes

for more accurate grasp of stress concentration.

Mesh Static/Heat Analysis Dyna

—_ % =2 Def. Size

1. Prop. l—» ’ﬂ? Prop Ctrl. o 0 H
Size | Layer HEC &
cerl. | control |~} Match Seed H T a =
Control RESHAERSaRS RN £
1
Mesh without LC tool Mesh with LC element offset
rLa'yerControI M‘
Manual
[+ Selected 1Target Surface. ®f —>

(5] offsctedge3seected S~
Mumber of Layers 5 % \ A
Total Layer Height 2 mm \

Layer Growth Rate 1

Mame Layer Control

E@ed [ oc ][ cancel | [ appty ]

r
.

1) Number of boundary layers: Specify the number of layers to be offset (minimum value 1)
2) Total Boundary Layer Height: Specifies the height of the total number of boundary layers.

3) Boundary layer growth ratio: proportionally adjusts the height value as the layer advances
when the number of boundary layers is 2 or more

Ex) When 1 is input, it is represented by the same height. If it is larger than 1, it becomes larger.
If it is smaller than 1 a layer is created with increasingly smaller heights.

Layer Growth Rate 1 Layer Growth Rate 1.2 Layer Growth Rate 0.8

MiDAS



midas NFX 2018R1 mides NFX )

CFD: User nction

< Purpose >
When the flow analysis is performed, the results are output only for the pressure, speed, temperature,
etc. calculated basically. User-defined functions have been added to allow users to set up additional

functions to output results or contours.

[ ™
Add/Madify Analysis Case -
Analysis Case Setting
H Title 1}
Analysis !
Control § Solution Type | Steady State CFD B Analysis Control Outzut Control [
Output Control (eS|
CFD Analysis Setting
CFD Ets
Fiud Flow // & B Steady State CFD (Requred)
Pressure Eddy Viscosity -[2] Type: Steady Stats CFD
Total Pressure Eddy Kinetic Energy
Pressure Gradient Wall Shear Stress
Temperature
[] velocity [ vorticity Il :‘: .D.
Density I
Temperature |
Temperatrue Heat Flux |
Radiation Intensity Radiation T#nperature A
Electric Potential I
Electric Patential Curreft Density | - -
Partce Create/Modify User Defined Output =
velodity Concentration Particle and Boundary Interaction
I_______________\
Advanced Madudes Name Pressure Coeffident
Wave Elevation Mesh Deformation Spedies Advection 1 1
Output Option I I
@ Binary () Binary and Text
] a ~ a
Average Result (Velocity/Pressure) | Expression pr/{0.5%dn*{yx " 2+vy "2+vz"2)) ]
[ start Step for Average Result 0 = o —
Function ] ['u'ariable Consmnt] [ Operator ]
[ User Defined Output ] [ /
Result Predision
Cew ) | e
~ — ~ W A

Calculation

-4 Analysis Case
=B 1 : Steady State CFD
£+ Steady State CFD (Required)
=&l CFD: INCR=0001 (T1

Result
Display

..... s
..... Extract Results

Output Data

Analysis Set [ i vJ
Pressure Coefficient ré *|

B2 CHD: INCR=0004 (TIME=0.100906) Result Type |[Dﬂ'1er Results v] |
PRESSURE |

..... Results |[Pressure Coefficent v] 1
] Pressure Coefficient P p—————————
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CFD: Uniform Slice Vec

< Purpose >
With the existing vector feature, vectors are displayed according to mesh density. Using the

homogenization function of the intersection plane, it draws a uniformly arranged vector independent of

the density of the mesh. You can also set the X-direction spacing and the Y-direction spacing

differently.
a D%@E C’id‘ﬁ = M o= F
Geometry Mesh Static/Heat Analysis Dynamic/ Trans.Heat Analysis CFD Analysis Results Tools
@, probe £ Result Calculation  £% Reaction Sumn. Fluid ~
[¥] Response Surface .
E. Composite -

Contour ﬂ Smooth ~ ﬁ Edge Type ~
Deform = on-Curve [f Stress Linearization Multi Step Iso.

= P @ (@ Update Model ~ 23 Report
“# Repol

[ Diagram [ Fil -
7 Vector - B¢ Color - @) Extract M Local Dir. Force Sum 58 Others ~
Advanced Optimization Design Special Post

MNone Vector
Vectaor
+ Slice Plane Vector
l l N R R —
e — — -
e . - -
il - o
\ e, o
g - - 3 e = —— L
Slice Plane Vect*r u o z - . _
{ % - - N
[¥]Plane1 - 7
L‘k‘ s Vi -
P
‘ 7
i v
H v
When L)mform Mui @ < - 7
oot view Is not :/ -
ptions . v
activated b 7
[ Slice Plane Contour & 4 v P4 ‘
ra v
[T Full Model Vector ((( . 4 4
[ Slice Vector Projecti ($oitv 2 7 A
o o= = = _— -
. [¥] Show Uniform {Cnly solid) 1
R 1 mm 1
1 L - - - - . . — -~ - - -
I e T e A - - - - -
I v & mm e e
e e — - - - el ot
s = £ £ £ £ £ & £
[ upcate_] Close 5 = = XX = =
s
S -
N
»
N
»
>

With activated
Uniform view

T Thy
AR AR 1yl
MR A Y g gy LT
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_..A«\\\\\\\\\\\mmmvmnmu‘ ]
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CFD: Streamline saving option

< Purpose>
Due to previous inconvenience with streamlines displaying, now it is possible to create groups of flow

patch and save their position for future use.

i Yy
Flow Path e

Analysis Set | Steady State CFD-1 -|
Step | Steady State CFD (Required. ~ |
Selection Type [Node - ]
Fosition

0.0946134, -0.262537, 0

Path Type Color Type
@Lne  Thick 2 ©Owmono [ [+
() Tube Scale 2 (@ Contour

Arrow Options
Scale Factor 1 Div. Mum 5

Flow path
P FirverPatht
| add || Delete |[[ shoy
il Streamlines from selected nod
> treamlines tfrom selected nodes
Flow Path-Face |
Flow Path-Mode Group}

4 | i | »

Leave Previous Flow Path Sensitive

[_Apply ][ Gose |[>>]

Show button activates displaying
of selected/created flow path sets

Streamlines from 2 separate sets I

12 MibAS
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CFD: "Show unassociated bounda

< Purpose>

In the flow analysis, all boundaries of the analysis area must be given boundary conditions. However, if
the model is complicated, it is easy to make mistakes that miss the boundary condition input. NFX
2018R1 provides unspecified boundary detection, so that you can find faces of the boundary that are
free from boundary conditions. This function can be used when using inlet, outlet, and wall conditions

frequently used in flow analysis.

i B’
COutlet u
Face Outlet
Mame Face Outlet-1
Object
Type |Face -
Type
(@) Pressure i) Neumann
New tool indicates all unassociated faces
Pressure
o
Backfiow Contral |
CFD BC Set CFD Boundary Set-1 -
B@ER) o o) o
L9 ’

Fully defined outlet BC

Click the magnifying glass icon on the inlet, outlet,
and wall conditions to see the location of the
boundary that has not yet been bounded.
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CFD: BC application

< Purpose>

To improve application of the boundary conditions, which were previously dependent to initial

condition setting.

[Turbulence]

The existing method of defining the turbulence characteristics was inconvenient to distinguish the
initial condition from the boundary condition because the value was entered in the field definition. The
NFX 2018R1 can independently impart turbulence characteristics (turbulent kinetic energy, turbulence
length measure) at boundary conditions. It is also possible to apply the function to the turbulent

characteristic boundary condition.

'Turbulence u‘ 'Turbulence §1
Turbulence Turbulence
Name  Turbulence-1 Mame  Turbulence-1
Object Object
Type IFacE vI Type [Face vl
[Motice] Turbulence boundary conditions can be Components
ied ified reg ~defined ]
T‘;Eh:;s?iiﬂ: 1EGIoNS Lsing user-detne Eddy Kinetic Eneray 0 m3fsec?
Eddy Length Scale O m
CFD BC Set ICFD Boundary Set-1f - CFD BC Set CFD Boundary Set-1 -
[Cox J[Cconcel ] [Cagely ] EEE e ) [ ) (oo
’

< midas NFX 2017R1 input > <midas NFX 2018R1 input>

[Fixed temperature]

Existing NFXs had to use User Defined Field definitions to set a fixed temperature function as the
boundary condition. The function was complicated or limited in practical usage.

The NFX 2018R1 improves user convenience by allowing separate functions to apply fixed temperature

boundary conditions.

rTEmpElﬂlul'e u rTemperature u‘
Temperature Temperature
Name  Temperature-1 MName  Temperature-1
Object Object
Tipe [Faoe '] Type [Faoe v]
=l select Cbjectls 1 1= Seect O ]
Components
@ Temperature o [1 Compenents
_ T 0 [ Mone  w
() User Defined Field
CFD BC Set CFD Boundary Set-) - Ic-_1 CFDBC Set ICFD Boundary Set-1] -
(ox ] [Ccencel | [Camoly E@E (o [ cancel ] [Caeay ]
L A

< midas NFX 2017R1 input > <midas NFX 2018R1 input>




