Multidisciplinary analysis solution for optimum design

midas NFX 2019R1 Release Notes
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Introducing Improvements

2]0]1]94R]1

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 2019 version of midas NFX contains several improvements for topological optimization, contact

feature, CFD boundary condition definition and post-processing tools.
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New View Controls

< Development Purpose and Usage Method >
In everyday practice there is a need to display the graphical result of a certain angle or rotate the model.

In such case, you can use the newly added specific angle rotation function. Type or select the angle you

want to rotate and click the icon in the direction you want to rotate.
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Result Extract new option

< Development Purpose and Usage Method >

New option has been added [Object] to output the results from nodes or elements. Up to the previous

version, you have to select the desired joint for each increment by using the "Result Tag" function to output

the average value of the stresses of the joints.

© N
Extract Results |i| No Step Step Value Node: E
| — . —(ifmm2)
OQutput Data 1 Nonlinear Static (Required):INCR=0 (LOAD=0.000) | 0.000000e4000 0.000000e4000
@ 2 Monlinear Static (Required):INCR=1 {LOAD=0.050) = 5.000000e-002 534763224002
Analysis Set [Nonlinear Static-1 '] 3 Monlinear Static (Required):INCR=2 (LOAD=0,100) = 1.000000e-001 1,070553=+003
Result Type [E‘.olid Stresses v] 4 Nonlfnear Siahlc {Requ!red}:INCR=3 (LOAD=0,150) = 1.500000e-001 1.607337e+003
5 Monlinear Static (Required):INCR =4 {LOAD=0.200) = 2.000000e-001 2,145254=+4003
Results [SDLLD STRS VON MISES v] & Monlinear Static (Required):INCR=5 {LOAD=0.250) = 2.500000e-001 2.634160e+003
7 Monlinear Static (Required):INCR =6 {LOAD=0.300) = 3.000000e-001 3.224108e+003
Step: Results & Monlinear Static (Required):INCR =7 {LOAD=0.350) = 3.500000e-001 3.765158e+003
7]Noninear Static (Required):INCR=0 (LOAD 9 Monlinear Static (Required):INCR =8 {LOAD=0.400) = 4.000000e-001 4.307225e+003
B = = . | 9 . .
Nonlinear Static (Required):INCR=1 (LOAD= 10 Monlinear Static (Required):INCR =3 {LOAD=0.450) = 4,500000e-001 4.850335e+003
Monlinear Static (Required):INCR=2 (LOAD= 11 Nonlinear Static (Required):INCR=10 (LOAD=0,500) ~ 5.000000e-001 5.394506e4003
Monlinear Static (Required):INCR=3 {LOAD= 12 Nonlinear Static (Required):INCR.=11 {LOAD=0.550) = 5.500000e-001 5.939732e+003
:2:::::::: SZEE g:gﬂ:;:g;finggfg [[tgﬁf 13 Nonlinear Static (Required):INCR=12 (LOAD=0.600) 6.000000e-001  6.4360222+003
nanlinear Stafic (Recuiredy THOR =6 f| QAR ™ 14 Nonlinear Static (Required):INCR=13 (LOAD=0,650)  6.500000e-001 7.033378e4003
U r 15 Nonlinear Static (Required):INCR=14 (LOAD=0.700)  7.000000e-001  7.581797e+003
16 Nonlinear Static (Required):INCR=15 (LOAD=0,750)  7.500000e-001 8131283424003
[ Select Al ] [ Unselect Al | 17 Nonlinear Static (Required):INCR =16 (LOAD=0.800) &.000000e-001 8.5813482+003
13 Nonlinear Static (Required):INCR=17 (LOAD=0,850) &.500000e-001 9.233481e4003
Order 19 Nonlinear Static (Required):INCR =18 {LOAD=0.900) 9.000000e-001 9.73618%e+003
@ @) Step ) Node Element 20 Nonlinear Static (Required):INCR =19 (LOAD=0.950)  9.500000e-001 1.033%938e+004
21 Nonlinear Static (Required):INCR =20 (LOAD=1.000) 1.000000e4000 1.089432e+0t5
Ohject ] f
@ @ Mode () Element J
Object
Modal Results Extraction () Node (@ Element
@) User Defined
Select Object 2 —
No Step Step Value E“E““I =
Sort E [ Ascending y | | | | fr |
N 1 Monlinear Static (Required):INCR=0 (LOAD=0.000) | 0.000000=+000 0.000000e-+000
@ ® Maxi & i ) Abs. M 2 Morlinear Static (Required):INCR=1 (LOAD=0.050) = 5.000000e-002 5.396041e+002
) Maximum - £ Flinimum - £.) Abs. Max 3 Nonlinear Static (Required):INCR=2 (LOAD=0,100) | 1.000000e-001 1.080334e+003
Only Show Mode /Element 4 Monlinear Static (Required):INCR=3 (LOAD=0,150) | 1,500000e-001 1.622194e+003
5 |Monlinear Static (Required):INCR=4 (LOAD=0.200) | 2.000000e-001 2.165188e+003
Extraction Position in Element o & Monlinear Static (Required):INCR=5 (LOAD=0.250) = 2.500000e-001 2,709321e+003
) ) 7 Monlinear Static (Required):INCR=6 (LOAD=0,300) = 3.000000e-001 3,254597e+003
T 8 Morlinear Static (Required):INCR=7 (LOAD=0,350) = 3.500000e-001 32,301090e4+003
et DA 9 Monlinear Static (Required):INCR=8 (LOAD=0.400) = 4.000000e-001 4,348696e+003
10 Monlinear Static (Required):INCR.=9 (LOAD=0.450) = 4.500000e-001 4,397451e+003
Table ] [ Close
L % Probe Results u
Calor Value Tag Type
[ Exponential
Tag Color Decimal Point
(@) Element Text Color l:l 4 %
Show | Type D Value i
I3 MNode 2 10339.9834
I3 Eleme 2 10449.7959
*Previously this feature was accessible via Probe tool only. 3
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Line to Line contact

< Development Purpose and Usage Method >

In addition to existing face-to-face, point-to-face contact, line-to-line contact functionality has been added. It
can be used effectively when in-plane direction and out-of-plane direction of a model composed of two-
dimensional shell elements occur. Line-to-line contact supports welded and normal contact. Welded contact
is available for all analytical types, and general contact functionality is available for nonlinear static analysis,
and implicit/explicit nonlinear dynamic analyses. It can be defined using automatic contact and manual

contact function of line-to-line contact.

d Al
Contact Pair ﬂ
Manual Cont. | Self Contact
MName Manual-1 vikelded -
[Line to Line Contact V] - . -
Bidirectional Sliding
Contact Type Rough
[General ~|® > General
Master
Object Type  [Edge P >
[ ' Selected 1 Object(s) ]
Smooth discretized surface 20 Element Edge
a 3D Element Edge
Slave
Object Type [Edge V]
Smooth discretized surface
Contact Parameters
[Def’ault Contact Parameter V]
(ok ] [ cancel | [ apply |

(b) 3D Case

(@) Planar 2D case 2D elements Hertz contact
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Manufacturing Conditions
Topology Optimization

< Development Purpose and Usage Method >

In the phase optimization analysis, the resultant shape can be derived by considering the manufacturing
conditions. If you use "molding direction” among the manufacturing conditions, you can use unidirectional,
bidirectional, and penetrating, and only the whole rectangular coordinate system can be used as the
reference coordinate system. However, if the analytical model is not parallel or horizontally parallel to the
orthogonal coordinate system and is tilted to a certain angle, or if the direction to be extracted must be
generated along a particular curve, there was a limit to the existing functionality.

In the 2019R1 version, we have developed the manufacturing condition definition method to be able to
define a total of six conditions as linear extrusion, curved extrusion, unidirectional casting, bidirectional

casting, symmetry and minimum thickness. Compared with existing product version, it is as follows.

midas NFX 2018R1 midas NFX 2019R1 Remarks
One-way One-Way
Two-way Two-way

Straight extrusion

Through All
Curved extrusion Can be used when the extruded path is curved.
Repetition Planar Symmetry
Minimum Dimension Set the thickness of the generated layout to be greater than or equal
(thickness) to the minimum thickness you enter.

)

Straight extrusion: User-defined linear direction extraction Curved extrusion: Extraction of optimized shapes

along curved shapes
C X

Z

Result output based on minimum thickness (right: minimum thickness applied)
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Manufacturing Conditions
Topology Optimization

< How to Use>

1) Line extraction, unidirectional casting, bidirectional casting

(@ Type selection among manufacturing conditions

(2 Select the mesh set to which the manufacturing condition is applied among the mesh sets selected by
the design set

(® Add the definition of manufacturing condition after setting the forming direction

- 5
Analysis Control [ = ] Target Mesh Set Selection |
N " 7 rd
Manufacturing Condition | Contact | Parameter Unselected Mesh Set \ [ Selected Mesh Set y
befine Manufacturing Condi Mew Mesh Set-3 | Mew Mesh Set-1
hine Manuiactiring tondition New Mesh Set-4 : New Mesh Set-2
MName 1 Box(Extract)

Box(Extract)-1

Type @ ElzidikEsdnstun hd Default Mesh Set
Target Mesh Set @ | Mesh Set... I By | Mew Mesh Set

Extrusion Direction

Type [Ref. CSys - ]
Ref. CSys [ Biobal Rectanguiar -]
Direction [I - ]

Manufacturing
Conditions will be

—_— e e e e e e e

No  Type Name Add considered for selected
Mesh Sets
[ o J[ concel |
- A 4
Analysis Control u
Optimization | Manufacturing Condition | Contact | Parameter
Define Manufacturing Condition
Name 1
ok | [ cancel Type [straight Extrusion -
L 4 Target Mesh Set [ Mesh Set... ]
( Extrusion Direction
Type [Ref. CSys v]
=
é) Ref, CSys [Global Rectangular v]
Direction [I ']

No Type Name Add
1 Straight Extr... 1 Modify

] m |+
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Manufacturing Conditions
Topology Optimization

< How to Use>
1) How to use curve extraction
(D Type selection in manufacturing conditions: curve extraction
(@ Select the mesh set to which the manufacturing condition is applied among the mesh sets selected
by the design set
(® Set extrusion path and guide line
: We can not set the same extrusion path and guidelines using one line
: Extrusion path and guideline generation method
a) Model tree window — Select Manufacturing direction, right-click to select additional
b) Create the geometry or coordinates by selecting the name, type, and line, vector, or face from the
desired tab.

@ Addition of definition of manufacturing condition set by addition in analysis

-
Analysis Control u

Optimization | Manufacturing Condition | Contact | Parameter

Define Manufacturing Condition

MName 2

sion path- Ed9®

U
Target Mesh Set [ __ ] E%

Type [Cur\red Extrusion V]

Extrusion Direction A . \re
Type ] Y~ Guidelin®: Wi
L— T
Path @ [Edge v] | / z .
Guideline [Wire v] k )

<
<
= |

No Type Name @ | Add I - | = |,
1 Curved Ext... 2 Modify Manufacturing Direction L |
e v [ |
Mame Edge-2
Type [Edge v]

5 P Geomery E— g {*// ac ) Comm ] Coomr )

Epw Geometry Set-1 '-Q Coordinate System - +

o W& Curve[2] B[+ Manufacturing Direction
WP Line 7 Lo

||ﬂ

P Wire 1 - ,'Z:g ‘:':'e Right click
- ge
ks View Point @
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Reynolds stress turbulence model

< Development Purpose and Usage Method >

Reynolds stress turbulence model has been added. Model is suitable for vortex flow with biased
characteristics like cyclone. Unlike previous models that model Reynolds stress through turbulent viscosity,
it directly reflects the six independent components of the Reynolds stress tensor. We can overcome the
fundamental limitation of isotropic turbulence assumption that turbulent viscosity models have. When using
the Reynolds stress turbulence model, we recommend using the hybrid (accuracy) method for the element

application formula in the analytical control option.

rﬁ\nalysis Control | P ]ﬁ

Module Data | parameter

Turbulence Model [[?—Equahon Reynolds Stress - l]

Advanced Turbulence... |

(a) Pressure distribution (b) Velocity distribution (c) Particle distribution

Cyclone analysis using Reynolds stress model

9 MibAS
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Solid Elemen

< Development Purpose and Usage Method >
Existing overset mesh feature could not contain solid elements. For example, heating of objects by hot air
was impossible to simulate.

The NFX 2019R1 release improves overset mesh functionality to include solid elements.

°* °* * * 2 * * 2 |
Hot Air Supply Cold wind supply

A

i
i
il

Flux flow Flux flow

Center cross-sectional temperature distribution Center cross-sectional temperature distribution

Solid bottom temperature distribution Solid bottom temperature distribution
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Wall Translational Motion

Create/Modify Wall Motion Effect EN

< Development Purpose and Usage Method >

D 1 Mame  Motion-1

The newly added translational wall motion effect gives _
| wall Motion Effect | Mash Deformation |
you wall speed with applied wall laws when the wall

Rotational Move
Rotation Axis
(@) Define Direction Define 2 Points

moves in the translation direction.

Min: 7.7 1e-002

Direction

Angular Velocity
@ RPM Radian

Angular Yelocity

Translational Move
Linear Velocity

Vx 0 mfsec
vz 0 mjsec
Max: 2.47e-001
[ [ ok J[ cancel || apply |

Penetration- Particle Wall Type

Ir‘nl'\l'all u

< Development Purpose and Usage Method > Face Wal

This wall option allows to define surface through which Mame  Face Wal-1

the fluid and particles can freely pass. Use this to Object [ ]
Type Face -

determine the number of particles that pass through that

face. Lol seectediobjects) |
wall
walTpe
Wall Distance 65

[Froscevatree

Wall Motion Effect Control
Motian | Mone = ||E|

Wall Adhesion
Contact .ﬁ.ngle| (] |[deg] |Nu:|ne v|

CFD BC Set CFD Boundary Set-1 -

E@EES)[ ok [ cancel ][ apsly_]

11 m
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< Development Purpose and Usage Method >

The newly developed overlapping mesh function can analyze motion caused by the fluid force of an object
connected to a spring-damper system.

-
Create/Modify Wall Motion Effect [ = ] Wall Motion Effect Parameter |
i) 1 Name  Motion-1 @ Free
Translation coefficent
wiall Motion Effect | Mesh Deformation —p Spring 1000 Njm None ~| P Spring constant input (constant or function)
] Mesh Deformation Damping 1 N-secfm None ~| P Damper constant input (constant or function)
B‘zd'!' Mass Displacement limits
() Auto Estimate
e Maimum 0 None - L. .
@ Fix 0.3 kg " L Limited range of motion
Minimurn | a |rr| |None - |
Center of Gravity 0,0,0 m
[T center of Rotation m © Rigid Motion
i} |m |NUnE - |
Gyration Radius Vector 1,4,1m
S (7) Deforming
i 7_ |:-'_ | U|m |Nnne v|
Oy - [
lrx By
— [ ] F
[Cry N |:| Wall Motion Effect Parameter u
Ok S
@ Free
T o ] [ ] [ = ] Rotation coefficent
Cancel Y
—P» Spring 0 Nemf[ded] [None v]
Damping 0 Nemsecffdeg]  |None -
Rotation limits
Max‘imum 0| [deg] |None v|
[ Mirtirmum 0 | [deg] |None vl
() Rigid Motion
T ]
e -

Swing check valve model Swing check valve analysis result

(streamlines)
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Collision Wall

< Development Purpose and Usage Method >
Collision between wall and wall can occur when analyzing simultaneous flow and free motion of a nested
mesh. At this time, it is possible to simulate the collision after the collision between the walls registered by

the collision wall function. Consider the coefficient of restitution to calculate energy conservation after

impact.
("callision Wall [
Colligion Wall
Mame Collision Wall-1
[5urface to Surface Contact -
Master Faces
1= ; e Fixed wall
surface

Slave Faces
I Selected 4 Object(s) ) Wall in motion
Restitution Coeffident 0.1

CFD BC Set CFD Boundary Set-1 -

[ ok J[ cancel J[ acoi |

Velocity Contour

4%

Pressure Contour

VOOV

Initial model 0.01 sec 0.02 sec 0.03 sec
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Heat Source - Volumetric heat

< Development Purpose and Usage Method >

midas NFX m

In the conventional complex heat transfer analysis, the volume calorific value was entered at the stage of
defining the material. The "heat" function of the midas NFX 2019R1 is more convenient because it can give

different calorific values for each element or part (independent volume).

F h
Heat Generation g
Component

Name
Object
Type

‘Element V'
1=3

Part |

Heat Generation

Heat Generation

10000 W/m?

CFD BC Set

[

CFD Boundary Set-1

- S
J [ cancel | [_apoly ]

OK

Apply heat to an element or part

New CFD function parameters

< Development Purpose and Usage Method >
Parameters that can be used in the fluid analysis function have been added. By including heat flux, node
area, and node volume in the function, it is possible to utilize more functional flow analysis function. The

heat flux output and the nodal area output refer to the user-defined boundary condition name because

the boundary must be specified.

o Examples

Nodal area output function

Item

[ A~ Marker

[ Subdomain

-1 CFD Boundary Condition

- ¥Ifa CFD Boundary Set-1
- [V gp Inlet

3 Qutlet

[+ gl Wall

[T [ Temperature

o) [ 5] Heat Generation

£-[¥ 1T Heat Flux

5| Particle Distribution
Define Monitoring

™

Model

LBC | Analysis & Results

-.8E Transient Electric Load &

nar('exit’)

¢

nar(‘exit')*(-vx)*(tm-25)

m

Nodal volume output function
nvol nvol*sqrt(vx*vx+vy*vy+vz*vz)*(tm-25)
Heat flux output function
fIx("HT _check’)

f

if(tm=25)then(0)else(flx('"HT check')/
(tm-25))endif




