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FEGate 3

1. M2t & 2Hx ol stA Tt ALZ X H el MEl/+=H 7(&
2. 7| sHE XS5 & HHEEE HE MY 7| s
3. ME=tE NVH 28 dd H sl M 7|5 M=
4. WFE Customize M 3. CAD
5. & H Z3E AT M/HEAL SHA M EVIEL SSIHY
Pre-Processing
Model Check, Assembly Tree, Auto-Welding ‘
Integration
ZA5| 2SS BEIO QUMY MA —
Solver
NVH ® S o2 D 24 2 S5 =)

Post-Processing
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Selection Tools

R Cidol) S5t dEHI|sE HIZ2610H AIZ2XD ol ZIYEHIAZ M2 E28 = A2 J|s P8
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. Basic F5,F6,F7,F8 Functions Value Search & Group:
_ Find property groups having identical value
. Boolean / Buffer Operation - Add / Erase for a given property item, And create element

groups for each values.

® Relation " Display Selected |
Selection Mode — [l Property Value Edit | _ _
~ ~ " PN :
o Gro u p ’70 replace add erase < physical material Add Related Entty (+) B
| skip hided REGREELIVRES: Add Related Part (~-) Display By Attribs (F7)
° Mas k| n g (Sh ow 6 9 No Sh OW) Selection Filter ——— il EiH _ Last Displayed (@F5) Display Selected (FB)
: ﬁ"’:“*"t | Reverse (*F5) Display All (F5)
~Node <
: : . B Coordinate System Display.. ~ | Show Operation Group (~0}
° SeIeCtlon By MISC' AttrIbUteS B Boundary Condition ———— Ay P
. Find Ad] acent Node (ADJ) = Surface -0.T Ra Graup.. ~| Manage Group
A i 3 hask... Create Group
all off all on : - s G
. Node Path Selection A :
aenlatelllst. ; _ Shaw Current Group
) ,# FOREY es: Erase By Attribs (*F7) Add To Cur. Group
* She” Face SeleCtlon IW 2 Erase Gelected ("F6) Erase From Cur. Group
label range... ] Eraze Last Displayed
* Va'l ue Searc h select last displayed & R sl : S CperEion Gy _
select last op. group Add All Related
. . . clear selected Add Related Entity
. Various Point / Vector / Distance / Plane Masking s Related Far
Definition Mask Hidden Add Relsted Nodes
_ Swap Masked Add Related Elements
- Unmask &ll
Add Related BC & Coys
° - set value
Assembly Tree (ctrl - t) add T ek Related Node Find Adjacent Nodes
Unmask Related Elem )
_— add Last Displayed
accept apply cancel retum Aadd Operation Group
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Model Diagnosis

commands

part undefined

isolated entities
internal free edge
duplicated - within part
duplicated - across parts
dependency

mesh quality

shell normal consistency
weld element check
anchor check

rigid link

rigid free leg

rigid free center (n < ¢

unbounded rbe3

free end - axial

free end - rigid (< tol)
free end - beam (< tol)
not fully fixed rbe2
zero property

pshell midl != mid2,3

solid property

model summary

part summary - dim & mass
part summary - mesh quality
part summary - label range
material summary

file id summary

connector summary

all | rev || clear

options:
skip masked entities

free end tolerance:
anchor search depth:

mesh quality: fatal v

DIAGNOSE

exec related command...

show output groups

remove output groups

manage group...

return |

Model Check

--- check --- a0 =%

!
%
1z
-0

Q
10
10
i
ol
-0

n

Part Undefined
Isolated Entities
Internal Free Edge
Duplicated - Within Part / Across Parts

Dependency

Mesh Quality (Normal / Fatal)

Shell Normal Consistency

Weld Element Check — Edge Intrusion, Projectivity, Patch Angle ...
Anchor Check

Rigid Link / Rigid Free Leg / Rigid Free Center (n < 4)

Unbounded RBE3 aonvene
Unbalanced RBE3 FEmiy
Free End - Axial / Rigid / Beam Sras
Not Fully Fixed RBE2 BT
Zero Property it
PSHELL MID1 # MID2,3 LR
Acoustic Model Validation e
--- report --- ERIE

Solid Property
Model Summary
Part Summary - Dim & Mass / Mesh Quality M
Material Summary
File ID Summary
Connector Summary
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N&V & Structure 22| EA 2 RBE2, RBE3, MPC, Mass, Bush, Springs2| 1D ElementE 0| &6t Part2t £= System2t 28 &
0| AtEot=0l, 8t5 StepsS Sofl =& R4 S2ELHS AIAHCE MIAE = YLD, 2 A4dE 7

S o
2¥ g s dE= A

On-Line Check
Weld Elem Color

> FEGate 2.5: S¥D_TOTAL.dat

File  View Display Meshing Boundary PostProcessing NVH Reverse Engr. Mew Feature Wel d M ar ker

ELEMENT 3265 : QUAD THIN SHELL
PHY + 2 - INTERM_FLR

gaELL THIEKN;SEE\; 1.0 ReCOnSider
Free Edge
Back Face

3D Beam Shape

more option...

return

i~ [
i J rbez oper group |/
10 ELEMENT ' i elem ref mask

Display RBE2 Released DOF to Check e =

align between del elem result

‘ load save save as import export H

Chassis System Mechanism
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Automation

‘d Base FE-model
[ (No weld point data)

Generates welding points
by detecting weldable
areas along free edges

One step along edge spot weld
generation for concept design stage

Auto-Welding Result

Powerful seam wedge welding for Lap, Butt or T-Joint

Created Anchor Nodes

Automatic Weld Generation with CAD

2ast =28 JIs(CDH, RSM,
NASTRAN CWELD, ABAQUS FASTENER,
DYNA BEAMPIDS) ot ItS
2HE MHJIs L A2 CIE SEEHES
ﬁ@ﬂ, EER2A9 dlelM3a, HAs=3Jls
= M3
g

==

:lmen:;n

R

D: [16 £ 16.

F [0 G [0

Part: 720015 — HF_TUBE _mid_20T

Simple Solid Bolt Mesh

Part Welding Report

outputfile:  powerpnt ¢ image

view: |keep view [~
powerpoint:

file: [wrepppt || @@

image file:

 auto filename ( use prefix

a3

_20T
I02_Hardware_PIPE_CTR
I02_Hardware_PIPE__mid_275T
_LWR_mid_18T
720019: _2_UPA_mid_18T
720020 RR_CUP_mid_23T
< i

b

| >
|_rev clear

GENERATE

an
[
|
\

|
welder display option... ]
|

return

Weld Report Generation (PowerPoint)
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Visualization

HZXMOI Olol It Jts
Strain Energy : FRT Tire - 51 %,
Exhaust - 37%

TITLE & MODAL
RESULT u: 17 (12.13089 HZ) - EIGEN VECTOR W 1: FRT_UHL_SFR
DISPLACE: DISP MAX=0.200073, MIN=2.32IE-4 5.116E+001
CONTOUR : ESE MAX=13.29667. MIN=0.0 — % OF TOTAL @ 2: EXHAUST_SPR

P 4.817E4000

LR RS
L
Bl

s D PLR LWR —

RESULT & -
DISPLACE: DISP MAX=6.088603, MIN<3.721E-4
CONTOUR : ESE MAX20,094986, MIN=0.0 - % OF TOTAL

o

L}
®
o
=}
W 1BIW wo_Joini o
=}

8 2 D_PLR_LWR
162864001

(SEH
A

T1.413E4001
w4 CPLRLWR
A

216E+000
m 5 A_PLR_LWR
'6.967E4000

m 6:B_PLR_UPR
4.092€4000

5 7:B_PLR LWR
3,725€4000

b 8 C_PLR_UPR
3.650€4000

o 9 A_PLR_UPR
A

=10: A_PLR_MID
3.037E4000

- = 53.85671 (deg)
** QUAD FACE MAX ANGLE = 139.6706 (dog)
** MIN EDGE LENGTH = 1.412021

Group Ranking - BIW JOINT Strain Group Ranking - Chassis System
Energy Analysis Strain Energy Analysis

sLmLE UB

BESULT £ 1 (200000 HZ) - DISPLACEMENT MAGPHASE
DISPLACE: DISP. MAX=3.329€-6, MIN=5.957E-7 1.04E4002
TRANS MAG: DISP' MAX=104.4245, MIN=85.5261 [DB] s

1.01E+002 >

WOT-C2 Engine Full Load Sound

9.60E+001 >
9.43E+001 >
9.27E4001 >
9.10E4001 >
8.93E+001 >
8.76E4001 >
8.59E+001 > [|

00
w0 700 1200 200
freatHs)

NODE : 99500000
TX: 4149E-007 TY: 0.000E+000 TZ: 0.000E+000

£ 0,906E4000 Rv: 0.000E+00D FZ: 0000E+000 | D r ive r! S Ear ( d B)

High quality transparency
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Utility

Holes can be
selected easily
by click or area
selection.

Automatic hole filling

\Size: 20mm

Size: 60mm
™

Shell remesh for mesh quality

improvement

Unit C:
update region:
2 fe-model grometry
I element ssacclated data
B property values
? s loads

current unit:

target uni:
user defined

undo edit ot to e

Hydro-formed thickness mapping

Stretch Mesh
DOUBLE_PNL.dat

Display  Meshing Boundary PostProcessing NVH  Reverse Engr.  SVD
DEPTH CONTOUR

Meth:
. . > = Bounding Box
One on
CONTOUR : EL-ELEMENT SCALAR RESULT MAX=25.02043. MIN=0.0 2L

RESULT #: 1 - ELEMENT SCALAR RESULT SCALE LIN
1.20E4001 > :
Bounding Box

-

7.00E4000 > p | W A126.57
5i00END00 2 = = Height: 1694.37
5.00E+000 > unit thickness: § | Depth: H740
4.00E+000 >

no.ofsteps: |7
3.00E+000 > proj tol [deg): 1d Rebu

2.00E+000 >

1.00E4000 > select master

0.00E+000 > [] S Move Delta: 1000
depth contour: VHOVE Mave

B show contour
value: ~* real ¢ stepped

contour option.

colorbar..

report

detach.

return

ABSORE e el ) 502 |4
ABSORB - AutoSEA Absorbing Material Thickness Distribution Analysis C ecp ez | opergroup |/ |
W € q 4 split elem ref mask |
ntran freenode | merge Anchor maskh
align between | del elem cup result

AutoSEA — Absorbing Material (Thickness Contour) Stretch Mesh — Bounding Box
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Process Management

Included File Management

D ? 'Manage Mode! File
A= PHGt= 2 Sub—-System®l Z&t Z2HESolAE & LS A2 ?6t0d Connector 2t=

= =
cl &g X

= AddiRemove Anchors
S = Make Group CMD : CON T
_ . » - — L Make Child Groups N asa
. R e e L —— i - | > o cid
’ \ | e : Step 2 sup
.

M ca

HEB 25_DRIVELINE_X
HB 2_STRG_RACK
HB 3_STRG_RACK_X
HB4_STAB_BAR Step 3
HB5_STAB_BAR_X

HB B_RR_TIRE L
HB 7_RR_TIRE_X

HB 8_RR_SUSP
LB 9_RR_SUSP_X

Plot Curve - Named Node

ANCHOR NODE 900000: NAYE="DRIVER LH"
ATTRIBS : CONNECTOR(ID=
X=1851.401 Y=-521.062 Z=832.8

O<— Connector Node

<Usage>

1. Excitation Node
2. Response Node
3. Connection Node
<Feature>

. Always Keeps Important Node Numbers For Ready-Made Analysis Input
. Has Unique Node Name Instead of Meaningless Number
. Has 15t Priority For Merge & Deletion

GRIVER LMBSP
i

sk

. Automatic Connector Generation Between Sub-Systefas
. Manages Excitation or Response Point for Forced Res
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<STEP 1> SELECT MARKED NODES TO PLOT. o
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NVH Technology

MAC Value Calculation & MAC Graph Plot

TITLE :SUBCASE 1 ESE SUMMATION

TITLE -MODAL
TITE Wo0AL RESULT = 1 - ELEVENT STRAIN ENERGY
nésu‘r,: $€1 29228512 - OisPLACEMENT AL Se OV t3aT CONTOURESE WAK: 1599527 MINGD, TOTAL:3708 88 giEsstg f’s(?m.:n = mswfmw B 1: ELAS_200452_K392400
DISP MAX20.214733, MiN+7 362E-4 0004 " 3 MAX=0.545264, .0039° 12268001
CONTOR (EL-PAAT SIS VAR MAX<3 9612, MiNe-1.4752 a2 0L COWL SIE 12T | CONTOUR: ESE MAX=0.022394, MIN=0.0 -% OF TOTAL 5 2:ELks 230460 Kb12020
. 5.148E-002

® 3 REIE A PILLAR LWR_1.47 o - “
) - - . B 3: ELAS_230424_K1470000
2063E002
B 4; ELAS_230448_KS4536.0
192
2 5: ELAS_230426 _K1250000
17326002
D 6: ELAS_230428_K148000.0
1STIEX2
07: TIRE_FRTLH_RR_K3_K69000.
1326002

.. | D 8: TIRE_FRTLH_CTR_K3_K69000.
) 13066002

& |m 5: TIRE_FRTLH_FRT_K3_K63000.
12906002

Y

Design sensitivity analysis input

generation & Post processing of Modal Analysis with spot weld marker Modal Analysis with zero length
sensitivity analysis results contour for welding point energy 1D marker for examining low
contribution analysis frequency chassis modes
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NVH Technology

oG G GG e
Root Sum Sauare * x=[20 ~ 200) Root Sum Sauore. " (20 ~ 200] ‘Root Sum Squore. " (20 ~ 200)
- o seas Forced Response Resull
9807 9808 9852 9853 o dB(1.0-6) Mag
Driver's Ear —
700 x * x x = x > > > > > > NN ~ ~ ~ ~
J—— g 8 &8 &8 5 8 gz 8 & 3 ¢ § 8 5 8 8 &
= CITDRIVERLHDS, =z o2z 22 =z = = =z oz 2 2=
PXVI g ¢ ¢ ¢ i ¢ [ [ g2 8 & 2 2
@ wo e soust s Gt et i Oscrnte ot i
T C21DRIVERLH DS Bor Chort Grosh Bar Gt Gromn Bar Grart Gropn
b P Roat Sum Squore. 'Xe[20 ~ 200] Root Sum Sauare. (20 ~ 200] Root Sum Squore. (20 ~ 200]
S o Perre—
> s =
:‘l C4Y.ORIVER LH DS, art a7t e 22
S0 g
2 x ok ox % S [ E
C51DRIVER LH DS, SE sk P s b b & o -
3 PRV N E 5 : & S 0z 3 3z 3 3 E £ : B : %
W % CE1ORIVERLH DS Discete Resut i Oicrte Renut acis Oiscrete Resut s
] y. { |Fxw P - -
4 | il |zosszass - o - 0 P o - R o - 00
i ; ! | crvorveRos - -
[ A AV |G soar | | 5 g
° ¥ \ { |z I s o L
13 4 | i |coroRiveRLHDS | L
5 ¥ i e HY P H
100 i _— 8w H
o I H CIVDRIVERLHDS « - I N ERERER
7] 1 PXVI B 8 8 & 8 8 R g 8 & 8 8 8§
! £ g g2 8 88 g 8858 88
00 %0 600 Oiscrete Resut Axs Discrete Result Avis frea(Hz)

. _ Fill Plot For Comparison
Multi Plot For Comparing Many Cases

With Statistics Value Bar Chart

Tronster Poth Analysis Contribution Graph  x om0
— Log:Mop: CIEAR_DR-OSP X T >'-000-06
sa000 SERDE X 1000-07 ® by plot set by table
£
— | SERPREE X 1000-08 table.. result table... dynamic load — table...
1.000-08 C3EAR_DRV D5P X .o . icis i
DEXT | 0% X 100000, Panel Participation Factors / N8000002 (110.0 Hz) Panel Participation Factors / N8000002 (110.0 Hz)
® g :
i o R, 2 o X B s match by: subcase - load sets: for each load - sort by projection mognitude (abs) -
a — |} e 23 ow R 75€6-9 FRACTION
2 oo o | & 3 X 1000-11 §2 10LE (50/60) e
3 ROSFXT |8 e x 33 A0 (E0/E0) —_— -
1000-12] UEN £ DX rao-1z g8 0T (6/80) S5 ToTAL
Ve r7sies | § &5 i -9 fFa 10
1000-14 e oRY B X 1000-14 RSO oo 03
RO XT “BS X
A 055 X TPA [0 1.000-15 Car] Crev] Cetear 25€-9 F= 0397233
1.000-16] PRy 555 X Tra [EESTHS <1.000-16 : BPLR_LH 02
T R R TR 150 100 150 2565 Ganster function foasH = A WIND_FR
x frea(Hs] (DR TE07E0, - = 0435009
hoial FEAR (£0/60) 00 Fu 043
Bar Chort Groph Vector Piot WL (60/60) RRFLR_RR PR 2 o
Projected Voioe On Totok Sorted (Signed) x= 680 x= 680 ST (E0/E0) § RROR_LH g
3162-07 1.06-8 F= 0342701 . .
o o § 3o .--_"——---.
ail rev | clear ai rev | clear o 2ssay I
-206-8 s SaoEE -01
§ plotset: | TPA ~ table name: function name - Roar'FR
£ —coes Fa 0243885 -02
fl‘):; - :s g Xrange: min range (common) ~ resolution: min resolution - -7.56-9
sesg S CSEAR_DRNER 05P ¥ total sum [~ response [~ response (projected on total) ToaL | FRAAER o o3
jrtotott Al [¥ auto create response plot set suttix: [TPA e
333 Shmss RRFLR_FR
534 -80c-8 solve all | solveselected | plot... | F= 0.083933 o4
3333 Coces € 3£ E 355 e EZ Z 353 E 5§
8583 B0E-8  -4e-08 2068 return cancel -1.256-8 ! E‘ ! o é‘ ' 3 g e § g i ) g‘ ;' g g ) g
Oiscrels Rasult Ads ol ~625€-9 0 25-09 56-09 7.5¢-09 13756-8 EEd g 5
bl Ponets

Transfer path analysis tool & Multi-plot for output process

(Contribution Graph, Bar Chart, Vector Plot) Modal Participation Factor / Panel Contribution Analysis
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NVH Engineering Consulting
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FEGate Customers
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