Multi-disciplinary integrated analysis solution for optimal design

midas NFX 2024 Enhancements
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Major Updates

- CAD Interface update

- Additional methods included for response spectrum analysis: Rigid response Gupta, Lindley-Yow

method and Missing mass method.
- Added functionality for load combination in analysis result table (simple sum, SRSS, envelop).

- Enhanced processing of time history data in structural analysis (final value, 1st interpolation, 2nd

interpolation, specific value, cyclic repetition).
- Added capability to copy loads/boundary conditions when duplicating elements.
- Improved support for high-resolution GUI in Windows.
- Added operations for faces (set operations: difference, intersection, embedding).
- Added import functionality for NFX files (*.nfx).
- Added automatic bolt definition feature based on faces and 2D elements.
- Added automatic sweep generation feature based on lines and cross-sectional shapes.
- 2D, 3D Layered Mesh Generation Techniques Development

- Other improvements
midas NFX provides complete integration/linked analysis of structure/heat/fluid/optimization

using a single model in a single work environment and a familiar environment for designers and

technology through a windows-based GUI.
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The CAD Interface was updated according to the CAD Version update. Support for the latest version of CAD

Interface may be delayed depending on the supplier's update environment. If the newest version is not

supported, please convert it to Parasolid or STEP file. We will do our best to reflect on the latest version of

CAD quickly.
Type Extention Version

Parasolid x_t, xmt_txt, x_b, xmt_bin 9.0~ 36.0
ACIS sat, sab, asat, asab R1~2024.1.0
STEP stp, step AP203, AP214, AP242
IGES igs, iges Upto5.3
Pro-E / Creo prt, prt.*, asm, asm.* 16 ~ Creo 10.0
SolidWorks sldprt, sldasm, slddrw 98 ~ 2024
CATIA V4 model, exp, session 419~4.24
CATIA V5 CATPart, CATProduct V5 R8 ~ V5-6R2024
Unigraphics prt 11 ~ NX2306
Inventor Part ipt V6 ~ V2024
Inventor Assembly iam V11 ~V2024
SolidEdge par, asm, psm V18 ~ SE2024
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< Purpose and Usage>

The U.S. Nuclear Regulatory Commission (U.S.NRC) has provided analytical approaches for both variability and
stiffness mode sections to enable complete response spectrum analysis for all segments. Development and
integration of analytical capabilities for each have been completed.

For the variability segment, the Gupta, Lindley-Yow method has been developed in accordance with the
guidelines presented in Reg. Guide 1.92. Additionally, the Missing mass method (Static ZPA) has been developed
to address stiffness modes omitted from the mass participation ratio after ZPA. With the functionality to specify
mode counts and frequency ranges from existing Eigenvalue analyses, comprehensive response spectrum
analysis is achievable. Detailed usage within the program is outlined below.

Solution Type Response Spectrum bt Analysis Control P2 Output Contral Fa
Analysis Case Madel R R——

All Sets EC -5 Active Part Sets E Subcase Control Fa E:]SUbGSE output
| - Mash ||B$ Mesh | |E|@ Response Spectrumn (Required)

Subcase Control X
Dynamic  General [Specifying Frequency Calculation Range]
Temperature Field (Temperature dependent material) * It is now possible to add a limit on the
(D Material Temperature None number of modes within the user-defined
e e e e = = = = = range (terminate if there are insufficient
r'_.Egen\a’ectars qﬁ g (
I _ modes).
| BMumber of Modes i) + When activated, only Eigenvalue modes
[ Frecuency Range of interest I within the specified frequency range will be
|| [ Lowest 0 [JHighest ] || Computed_
|| Unit: [Cyde]/ sec I|
Zero Period Acceleration 0 (g

|r=| ® stotc Conection with Missng Mass H [Missing Mass method]
|W_____________J

I 1 * When activated, computations will be
1 ©cuwt I performed using the Static ZPA method
I (f+2Fm) I for the missing mass participation ratios.
|I fz — 1 3 ZP4 I|
I Frequency Begin,f1 0 H |
:: reauency End.f2 olits :I [Rigid Response method]
|_Otindiey I * When activated, the rigid response
S coefficient a; will be calculated and
(J import Restit{Modal) incorporated for the variability segment.
” « Depending on the selection of the Gupta,
Modal Result Range 0
Linley-Yow method, the calculation
Cancel method will be distinguished and applied

accordingly.
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Addition of Rigid Response Method to Response Spectrum Analysis

< Purpose and Usage)
During seismic safety evaluations, the widely used response spectrum is divided into AB, BC, and CD

segments, each exhibiting amplification ranges for displacement, velocity, and acceleration
respectively. The DE segment is characterized by amplification and variability ranges of stiffness modes,
while the segment following F (ZPA) is dominated by stiffness modes.

The U.S. Nuclear Regulatory Commission (U.S.NRC) has provided analytical approaches for both
variability and stiffness mode segments to enable complete response spectrum analysis for all
segments. Development and integration of analytical capabilities for the variability segment have been
completed, specifically with regards to the Gupta, Lindley-low method, to consider the variability

segment.
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Acceleration
Acceleration

HooR fou

f1 2 fm
Frequency (log scale) Frequency Frequency
Regions of a broad-banded A narrow banded A multiple narrow banded
U.S.NRC Regulatory Guide 1.92 / Response Spectrum Type
» rigid response coefficient «;
Na =0 : Periodic response
2)0<a; <1 : Periodic + Rigid response
3N a; =1 : Rigid response
Gupta method Lindley-Yowmethod
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JAddition of Missing Mass Method to Response Spectrum Analysis

< Purpose and Usage)

During seismic safety evaluations, the commonly used response spectrum is divided into AB, BC, and
CD segments, each exhibiting amplification ranges for displacement, velocity, and acceleration
respectively. The DE segment is characterized by amplification and variability ranges of stiffness modes,
while the segment following F (ZPA) is dominated by stiffness modes.

The U.S. Nuclear Regulatory Commission (U.S.NRC) has provided analytical approaches for both
variability and stiffness mode segments to enable complete response spectrum analysis for all
segments. Development and integration of analytical capabilities for addressing missing stiffness
modes through the Missing mass method (Static ZPA method) has been completed to supplement
this analysis.

Velocity, (log scale)

Acceleration
Acceleration

o2 o, R £ R o
Frequency (log scale) Frequency Frequency

Regions of a broad-banded A narrow banded A multiple narrow banded

U.S.NRC Regulatory Guide 1.92 / Response Spectrum Type

Percentage Modal Effective Mass

MODE
MUMBER. T1 T2 T3 R1 Rz R3
1 18.17% 0.00%: 0.00% 0.00% 28.50% S57.92%
2 18.22% 0.00% 0.00% 0.00% 11.28% 1.56%
16 2.35% 3.08% 3-594% 0.05% 1.91% 0.57%
17 15.54% 0.43% 5.25% 0.01% 13.81% 5.48%
18 0.00% 8. 48% 20 10% 13.25% 0.00% 0.00%
u TOTAL 24.08% 81.73% 87.01% G9.19% G4.80% 24.02% @
Residual
mass 15.02% 18.27% 12.99% 30.81% 35.20% 15.98%
Static . . . . . ;
ZPA  + Static Analysis = Residual mass percentage x ZPA (Zero Period Acceleration)

» Complete Combination Method (Gupta, Lindley-Yow, Missing mass)

112
R;= {Z 2 &iRp;Rp J} , where n = number of modes below fpa

i=1 j=1

5408 Analysis Case

Ry = éRn J%mew sl Missing Mass method (Static ZPA)

R =[R¥+RH]"

- e : Response Spectrum

- &y EigeriValue Analysis Result Table

=2 Response Spectrum (Required)
EMR g RIGID RESPONSE BY MISSING MASS
i .. TOTAL TRANSLATION
i 5] SHELL STRS VOM MISES MAXIMUM
12! MODAL COMBINATION #1

-[F TOTAL TRANSLATION
+£5] SHELL STRS VON MISES MAXIMUM

} Missing Mass method

Analysis Result

]_ Complete Combination method

Analysis Result
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IAddedifiinctionality forload combination in analysis result table

< Purpose and Usage)

In structural analysis, various loads such as live loads, wind loads, fluid loads, pressure loads, seismic
loads, etc., exist alongside the self-weight of the structure. Ensuring safety under different conditions
such as installation, operation, and extreme conditions requires verifying against various load
combinations according to standards.

Load combinations can be generated either by combining loads themselves or by using analyzed
results during the post-processing stage. While a single load combination feature was available
regardless of the analysis type in the existing NFX, it was inconvenient for simultaneous generation of
multiple loads.

To facilitate the easy creation of multiple load combinations, additional functionality in the form of a
table is provided. This allows for the batch creation of combinations with various conditions such as
SRSS, simple summation, enveloping, etc., in a single table or editing data using Excel for
compatibility. The regeneration is determined based on the check marks within the feature.

(&, probe J< Result Calculstion £ Reaction Sum.
Plh; On-Curve [ Stress Linearization _ﬁ_ﬂ-juh:i Step Iso.

@) Extract 4~ Local Dir. Force Suni_':_fﬁ Others ~ &

Advanced
Load combination results are » Default Form of Result Combination (Table): Presented in a menu format,
automatically generated allowing for the inspection of information for each combination.
sequentially. -
Result Combinations a X
| - Resuit combination List Results and Factors
El@ LCB mode| RCB_LCB1 : Post Only P Hame Comb Method | Option(Linear) | Option(Eavelope) | | | Analysis Case Foctor | |
S} g New Combination : 1 Simple Add 1 |sTATICD 0.40
.. TOTAL TRANSLATION En sinpl A 2 emmew 10
- , i
i =] Simple Add | 3 [RsX 0.4
3] SHELL STRS VON MISES MAXIMUM f Sk 3 i o
=B LCB model_RCB_LCB2 : Post Only : 5] sivpe Add [+
B2 New Combination 1 =1 :::z: 23:
5 TOTAL TRANSLATION [=] :‘”;“E e
5] SHELL STRS VON MISES MAXIMUM B3 sl s
&4 LCB mode|_RCB_LCB3 - Past Only i sinpl acs
H 12 Simple Add
B2 New Combination =
. TOTAL TRANSLATION
" {5 SHELL STRS VON MISES MAXIMUM
=44 LCB model RCR_LCB4 : Post Only SorealSietrim Concd
B2 New Combination
. TOTAL TRANSLATION
" {5 SHELL STRS VON MISES MAXIMUM .. . .
=B LCB mode|_RCB_LCBS - Post Only » Spreadsheet Form of Result Combination (Table): Represented in a table format,
[ New Combination compatible with Excel data, facilitating easy editing and manipulation.
. TOTAL TRANSLATION
" {5 SHELL STRS VON MISES MAXIMUM Cp—— - FE—
---@ LCB model_RCB_LCB6 : Post Only o
& g New Combination | Resut Combinatin Lt
ﬁ TOTAL TRANSLATION ! 4 Name Comb. Method Option(Linear) | Option(Envelope) ~ STATIC,D STATICW RSX =7 |
" {5 SHELL STRS VON MISES MAXIMUM = Sinoe Add 04 1 04
&4 LCB mode|_RCB_LCB7 - Past Only || = e s 5 .
B2 New Combination : [4] :'m:E :j: ﬂ: “-‘]‘ ::
.. TOTAL TRANSLATION [ = ampe o 54 o4 i
" {5 SHELL STRS VON MISES MAXIMUM | e 1 o o o
=B LCB model_RCB_LCBS : Post Only [e] Simple Acd
£ New Combination A z:::: :g:
.. TOTAL TRANSLATION [z ] Simple Add | Maximum s - &
" {5 SHELL STRS VON MISES MAXIMUM =] P s c o E e | e | on
1 |Name g Comb. Method Optionilinear) Option(Envelope) STATICD STATICW RSX  RSY RSZ
-@ LCB model_RCB_LCBY : Post Only 2 |Lca1 f Linear Comb.  Simple Add vi 04 1 04 1 a
= 2f New Combination u S s comb el O — -
.. TOTAL TRANSLATION S[LBt  LinearComb  Simple Add E T T} i a
: inear Combs  Gimeh T -
] SHELL STRS VON MISES MAXIMUM L8 e Coms—fimele e 7 S R — —
=48 LCB model RCB_LCB10 : Post Only BNicos linas comb Sl A i I
£ Mew Combination 10 LCB9  LnearComb. SimpleAdd  Maximum 0 0 0 [T
= 11 [LCB10  Uinear Comb.  simple Add  Maximum 1 04 04 s 0
- TOTAL TRANSLATION TZ{LCBTY  Liner Comt Simple Add barem T T S T
©_£5 SHELL STRS VON MISES MAXIMUM :j LCB12  Unesr Comb.  Simple Add  Maximum 04 04 1 06 a
=
Y i [
= - L e —
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< Purpose and Usage >

In the existing time function for structural analysis, linear extrapolation was performed based on the
final two data points for items outside the data. However, as the complexity or scope of analysis
expanded, there was inconvenience in increasing difficulty of definition. In particular, to simulate
repetitive situations, it is necessary to define directly for all analysis areas.
For processing items outside the data in structural analysis time functions, they are provided in five
categories. Beyond a certain value, automatic definition is applied to the final value or a specific value.
For recurring operating conditions, the range specified for automatic recognition and repetition is set
to infinite time as a periodic condition, and additional support is provided for second-order nonlinear
extrapolation, including existing first-order linear extrapolation. Refer to the figure below for details
on data processing methods for each item.

'] '] ']
Last value ) ) )
““
““ Ax+B
First-order ' ' '
interpolation ' ' '
o AX+Bx+C
Second-order . . .
interpolation ' ' '
?-------------------
i '] '] ']
Specific value } } }
. . N N N . '.‘ .0’. .‘..
Cyclic reputation } } } -
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< Purpose and Usage »

In various situations such as repetitive arrays, symmetric shapes, and sensitivity checks of elements,
elements are often copied for use. However, in the existing NFX, conditions were not inherited,
causing inconvenience of needing to add them anew when the same conditions were required. To
address this, improvements have been made to enable the inheritance of load and boundary
condition data during the copying process of elements based on direction, such as linear, rotational,

and symmetrical copying

ﬁ'Tmns. ?ﬁéSGE
: g5 Rotate : "

: {
EﬁiﬂMirmr :L"SWEED

Transform

[——"T11

0 e 90.3

Mesh Move/Copy

Translate Rotate Miror Scale  Sweep

Select Objet
O Mesh set

=
Direction
o

© 2Points Vector

(O Element  (C)Node
Select Object(s) ]

Select Direction

@x Oy Oz

0,0,0

1,0,0

Method

(O Move © Copy (O Copy

{Uniform)  {Mon-Uniform)

Distance 30 | <

1 L]

Times =

WYL

| B Copy boundaries and loads |

[71= NIEESE T

Al s [ W@ ]| P

X

Mesh Set |Cup1ed Mesh Set

> |

H& ok

Cancel =3
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liproved stipportfor high-resolution GUI in Windows.

< Purpose and Usage >
The NFX GUI, previously optimized for FHD (1920x1080 pixels), has been expanded to support up to

4K (3840x2160 pixels), allowing the interface, function icons, text, etc., to be displayed according to
the Windows user scale. This enhancement ensures compatibility with different display resolutions. It

is automatically applied upon installation of NFX 2024 R1, requiring no additional installations.

» NFX GUI: 1920x1080 pixel resolution / 100% magnification

2 o golote
JUueFHUD N~ Hj g 2 2ojop=2
Geometry Mesh Static/Heat Analss Dynamic/ Trans. Heat Analyss: oD Anayss Resuks. Took

2
E. & D) 2 Def. Sze 2030 1@extrude (§f sweep | @ Trans. Wsae | Nowm - Hig 100% ~ >
l;«; EL B como. oop. | It \' + Prop Cur { % ?ﬂlm Brewhe Joopc | Broes w0 mas oo gjep sl 57| WY
i T Lave s atch seed Bseecremesh | GIF @ Ofser | gaMior WD | 0oy
Attrbute Cantrol Generate Protrude Transforn "
#8570, QAR QAACC+ BHE; FRIIEDF €22 ¢R A5 Q- @-UIH . U, 4 o CIAZH 0| AL
— 1920 = 1080 ~
ol e ot Wy | CEE caSyolo ¥ H4E =3
zem Rem
) New Wodks @ New Works =
%+ Coordinate System %8 Function
<, Manufactuting Direction 8 CFD Functon
3+ View point i &5 Boundary Conditon
448 Work Plane &l Staic Load
3 3« Datum & Thermal Load
3 1 Mateal 2 Trarsient Thermal Losd
#HI Propeny &0 Dynamic Load
i M@ Geometry & frequency Load
45 Mesh Contrel &8 Bectic Load
2 vesn 95 Tansient tlectic Lozd
5% Contact 9 4= Marker
7 FSl Interface K CFD Boundary Condition
& Comnection ] Parsci Distroution
423 Element Parameters 1) Ovfine Monitorng
Y sensor
& Design Variable
A8 Miture
1 Partie
s (O J -
roperties. * ¥ % Analyss & Resuks v 8 x
© Mosh Set Rem
@ New Works
Name Auto-Mesh(2D) B Anslysis Case
Coor AGFA3
Hass
© w01 B Seirame © N0D1 X v
Output. v 0 x
> midas NFX 2024R1 (64bt)
#oply = > Copyrgnt (C) SIICE 2007 MIDAS Information Tecnology Co., Ltd. ALL RIGHTS RESERVED.
N mm_|J | sec
. . . o, s .
» NFX GUI: 2560x1440 pixel resolution / 150% magnification
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puSeBHOQN =~
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& Connection 1 particle Distribution 52 :%.;.:&.E:o ::z
749 Element Parameters {8 Oefine Monitoring S22 SIIRITIIIRIIIIIIIIIIRR
CITIIRIIIRIR SIS
& Sensor SIEITIRIZIIRS ZIRIRIZIRIIRRS
= B — D eSS 525050
ST
*ropertes w 3 % Anayss & Results v e x 2 \
« Mesh Set Rem
@) New Works
Name Auto-Mesh(20) A Analysis Case
Color AOFFA3
Mass =
1
D w01 O stedfame @ NEXD1 x »
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JAddediopetstions forfaces set operations: diference, ntersecton, embedding).

< Purpose and Usage >

In the existing NFX, only merging and splitting functions were provided for two-dimensional surface
shapes, which necessitated additional steps such as creating a separate shape, dividing it, or deleting
it, resulting in a process requiring 2 to 3 steps. To address this issue, functionality for complement,
intersection, and embedding, similar to those available for three-dimensional solid shapes, has been
developed to enable easier operations

03

]

[Existing] Only Fuse and Sew functions are available for surface shapes.

Boolean X
Solid :Surface:
200000000 Fuse  Sew
Boolean (& Select Surface(s) )
n Merge Faces

&= & l]?l OK Cancel

[Surface Intersection Operations]

. Addition of Cut, Common, and Embed functions

. Functionality added to the existing surface intersection dialog box as tabs

. Default ON option for tool shape deletion

. Error message displayed if the operation is performed on shapes rather than surfaces of the same type

Boolean K Boolean K Boolean *
Fuse  Sew Cut Commen Embed Fuse  Sew Cut Embed Fuse  Sew Cut Comman
[E Select Target Surface ] [E Select Target Surface ] [E Select Target Surface ]
H Select Tool Surface(s) H Select Tool Surface(s) E Select Tool Surface(s)
B Delete Tool B Delete Tool B Delete Tool
E & II:_'I Ok Cancel E & II:_'I Ok Cancel E & 1121 Ok Cancel
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{ Development Purpose and Usage Method >

Generally used bolts calculate member forces and assess safety using rigid bodies and beams (1D Bar

elements). In the existing NFX, to set bolts (rigid body + 1D bar), each must be defined individually, or

elements must be copied manually for repetitive arrays. In large-scale models with dozens or hundreds

of bolts, this results in significant work time and numerous user errors.

The automatic search function for surfaces and 2D elements performs tasks by automatically

searching for and creating all areas located within the allowable distance specified by the user,

without any limit on the number. Preload can be defined if necessary for batch creation.

P

[Automatic Search (Face)]

. Select the surface shape corresponding to the washer

. Automatically search for the closest pair within the
allowable distance

. If only nodes within the internal hole are needed, use
the option to connect only the nodes of the hole's

edge

Create Pin&Bolt Element =
Pin Bolt  weld ege H
Addition of Face and 2D Element Options
rron Jore Pin  Bolt  yeld
Auto Search (Solid)
uto Search (Face) e—>-
Auto Search (20 Elﬁnt} Auto Search {FECE} e
Hole Contact Face 2
E Select Object(s) [ E Select Faces ]
[T Bolt Force ]
Fores Al Allowable Distance 100
e it [] Use Modes on Inner Edge Only
Torque Fackor a
Load set Pin Bolt  weld
SEEHE1
Auto Search (2D Element) '
Property
2| Z=M15 d (L [E Select 2D Element (s) ]
sh I - ,
s B | Allowable Distance Ml mm
(= =7 OK Cancel ——

G

HE

[Automatic Search (2D Element)]

. Select the surface elements corresponding to the
washer.

. Automatically search for the closest pair within the

allowable distance.
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<{ Development Purpose and Usage Method)

In the existing NFX, quick compatibility between setting files (*.nfx) was not possible, requiring step-
by-step processes such as using Nastran import/export. The newly developed NFX file (*.nfx) import
feature allows for rapid loading of all input data from the preprocessing stages, excluding the
geometry, such as materials, properties, meshes, boundary conditions, and loads.

This feature enables various tasks, such as merging files that were worked on separately for one
structure, importing and using different conditions for a single model, or segmenting large-scale
models to focus on necessary areas.

midas NFX Model Merge...

Load selected information from the model or ana
the midas NFX file.

Import Nastran Input File...

LTI "'asl Import the ASCIT input file of Nastra
H Import the selected file P P | Merge Model Data

Import STL File...
5""-I Import the input file of STL

=M Save the active document
with @ new name

Selected File C:WUsersscungWDesktop X_testioo0s.nfi

» Export . Select Ttems
I I Export the active documenty

Select All Unselect All Select All Unselect All

B =[] Boundary Condition
. - All | ic-| : - d. -
- Located in the submenu of Load Menu e e et oy ST oy Set T
. Property [ static Load
+ Separated into two groups: Model Group and LBC Group | Lo DopmamicLoad
=[] Mesh Set Frequency Loas
. H 01 : Default Mesh Set (N:0, E:0) [JThermal Load
Matenal/PrOperty/MeSh Set/contaCt i (02 : Bodyl (N:224608, E:155660) [ Transient Thermal Load
*[JContact [mss
+ Load/Boundary/Flow [lElectric Load
[ Transient Electric Load
* Due to the relationship between g D%"ﬁeml
i . ’ . . [JHeat Transfer
Material < Property < Mesh Set, selecting a higher-level [lElectric Field

entity automatically loads the lower-level entities
(Auto-load Material when selecting Property,
auto-load Material and Property when selecting Mesh Set)

« Ability to select types of Load/Boundary conditions

Options
8 1gnore empty mesh set

[JJKeep ID. (If ID. already exists, it will be replaced)
Skip default ID(Material and MeshSet) when checking for duplicate IDs

Cancel

» Assumes the geometry remains the same

(Limits the degree of freedom when loading geometry with assigned indices)

» Adds an option to Keep ID.(If ID, already exists, it will be replaced)

» Recommend keeping this option ON if using a specific number model

« Default OFF to avoid user confusion

=
o
o
o
:
4
ES
X

Model-3.nfx

il

Model-2.nfx

—

—
—
[
[
[—r]

[——]

Model-4.nfx

1]

|
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Addifunctionality to'create 2D cross-sectional elements.

< Purpose of Development and How to Use >

Users can easily create 2D elements using custom cross-sections and guidelines. This functionality is
applicable to piping systems, frame structures, and more. Even with different thickness inputs, it
automatically generates property values. The geometric shape used for creation can be retained, and
the element density can be adjusted at desired locations using the seed regeneration feature.

[ Create [ Modify Topo. BiExtract g Measure ;;:r;)g|;5he|| Mesh x|
I Delete ][f Parameters  Jli] Divide |
. & Profile Shell Sweep Guide . . .
Nty Clcomecion s |t s & e ]ﬁ—» Select Wire or Edge as Selection Filter
Element Information

Size Method 10 mm

wea s~ e @———>  Material selection instead of properties, automatically
generate properties based on each cross-section

= . thickness
yT DiM4
T o 5 different cross-sections (parameters defining 1D
i - 0w —z " property creation are the same)
i Utilize Mid-line using user-defined values for each
o — cross-section
DIM4 d mm
o e @ » Prioritize setting cross-section orientation direction
G with vector input, possibility to use coordinate system
v s
Biscncte oty ©———» Option to include geometric shape in final result
&l ok | cancel »>

=-HE &%
/ 1010}
589 20 (12)
MRy 2Xt 8 &4 (B) OIAR)
[MRY 2% 84 (B) OIAR)
PRy EHE-6T (F)
MRy SE-4T (@)
PRy EHE-1T (@)
Ry SHE-3T (&)
VR BE-3T &)
VRS BHE-6T (B)
PRy BHE-2T (@)
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12D)3DIayered Mesh Generation Technigues Development

{ Purpose of Development and Usage >

The wall function option is commonly used to simulate the velocity changes in the viscous sublayer
region very close to the wall. Even when using wall functions, an element mesh that can accurately
represent the characteristics of the boundary layer is required to better simulate the velocity changes
according to the distance from the wall. By using the boundary layer mesh function, you can now

easily generate dense, multi-layered element meshes in regions with large gradients of physical

variables.
Generate mesh(Face) . x -
Map-Area  Boundary-Layer-Mesh(2D) Izlz‘
[E Select A Target Face ] I I ]
Select Mon-Layered Edge(s) T [ |
Mesh Size i mm {l | |
Layer Contral
Number of Layers 3= + Two options for specifying layers are provided (first =
O Frst Hemen: size 0| mm element size, total layer thickness). \
(D) Total Layer Size o mm
oy ot Rete L + Feature to exclude boundary layers by selecting lines
(maintain boundary layer thickness at edge lines).
Property
1 ML * Includes setting the relationship between geometry and
Mesh Set |Ecundary-{.ayar+’lesh{20} - ‘ mesh. 17-.
= & D?l QK Cancel -

[2D Boundary Layer Mesh Generation]

[ Generate mesh(Solid) x |

Auto-Solid  Map-Solid 2D-»3D Auto-Layered

From Geometry ~
(= Select Object(s) ]
Size Method
o Size O Division 0 <
First Layer Height 0
Number of Layers 3
Layer Growth Rate 1.3
Total Layer Height i}
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Other improvements

{ Development of Weld Connector (C-Weld) and Cohesive Element)

We have expanded our existing Area Contact Model (ACM) welding capabilities to include the development
and functionalization of Weld Connect Elements (C-Weld). These elements are automatically implemented in
RBE3 + Beam connection format based on user-defined search distance, weld diameter, and number of layers
either through direct input at welded locations or by batch applying coordinate data from files. Additionally,
elements and properties have been developed and integrated to automatically apply to Cohesive elements

imported in Nastran (bdf) format.

< Improvement of Errors in Bolt Load Preload Reinterpretation >

To better reflect the effects of fastening when applying bolt loads, we now perform a separate Preload sub-
case before the first sub-case in all applicable analysis cases. This allows us to review the remaining loads after
considering the preload. Previously, when reinterpreting with changed conditions, the existing Preload sub-case
remained, causing inconvenience as users had to manually delete it for reinterpretation. This has been improved

to streamline the process.

< Improvement of Issue Ignoring Initial Temperature Conditions in Excessive Joule Heating Analysis)

We identified an issue where, when applying electrical loads in excessive Joule heating analysis, the initial
temperature was being ignored and instead, the material temperature was applied. This issue has been
addressed, and now specific scalar value input and initial temperature settings via analysis sets are both

functioning properly to set initial temperatures point-wise.

{Improvement of Unit Conversion Error in Table Representation within Result Extraction Function >
We have identified an issue where abnormal conversions occur when applying the result extraction function in
the results analysis, depending on user unit system changes (e.g., N, kgf, tonf). This issue has been addressed,

and now results are correctly represented in all user unit systems.

{ Fixing Operational Error in Force Type Sensor Category )

An error was identified in the category and export of force type sensors, which has been rectified within the
GUI. Additionally, a malfunction was observed where if element results are defined on nodes within sensor
results, it should yield nodal average sensors, but this was not functioning properly. This has been addressed to

ensure correct output within the solver.

<{ Adding Turbulence Variables to Fluid Analysis Norm Graph >

The Norm Graph displays the residuals of the independent variables being solved in the governing equations. In
fluid analysis, when turbulence models are applied, turbulence variables are additionally solved along with
velocity and pressure. While turbulence variables were already being solved, they were not displayed on the
graph to keep the interface less cluttered. However, for improved intuitiveness, the Norm Graph has been

modified to consistently display the independent variables being solved in the current analysis.



