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MA-1. Modal Analysis of Stiffened Plate

MA-1. Modal Analysis of a Stiffened Plate

Overview
= 3-D Eigenvalue Analysis
=  Model
- Unit: N, cm

- Isotropic Elastic Material
- Plate Element

= | oad & Boundary Condition
- Constraint

=  Result Evaluation
- Vibration Frequency / Period
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1. Analysis > Analysis Control — “Control”

—LSte 1 Rectangle E| tab ©

Inpt One Corner 2. Analysis Type : 3D
Method 3. Click [&) Button (Unit System)
@G - Q 4. Length : cm
D o~ .

™ Aisymmetry s 5. Click [OK] Button

" CFD 2D Location | 8
¥ Convert Model Weight to Masses 6 CI'Ck OK BU'['[OH

(¢ Lumped Mass ’ ™ Consistent Mass Method |'|:"BS Y @ ﬂ [ ]
Auto-Constraint ™ Make Fare 7. Georlr;etry > (liu(r;/;. >)Create on WP >
¥ Rotational DOFs for Truss / Plane / Solid Elements ectang e me)...
Unit System @ @’ 9 . @
Farce N Length | an Energy| ] 8 Locatlon (0), <50, 50>

3 : ) i e
Gravity Acceleration 980,665 omfsec? 1 9 CIICk [Cancel] BUtton
Initial Temperature ’_ 0 [T] Force (Mass) Length Energy 10 Click “Normal [/iew »
O kaf (k) ° " rm " eal :
m

" Cancel ™ tonf (ton) ™ keal
—~— N M (ka) ]
6 (™ kN {ton) ™ in ™ Btu
" ft

 Ibf (b K
" kips (kips/q)

[ SetjChange Default Unit System

o

® ():“ABS x,y”, <>: “REL dx, dy”
(0) same as (0, 0)

) & “Esc” as shortcut for “Cancel’’.

N\

EIGEEEELL

& Analysis Control Dialog is automatically activated at |
startup 5
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Step 2.

1. Geometry > Curve > Create on WP > Line...
Line X 2. Location : (12.5), <0, 50>
Input Starlt Location 3 Location . (25)’ <0’ 50>
Location 2,3,4 .

& 4. Location : (37.5), <0, 50>

Method  |ABS x, ¥ |

5. Click [Cancel] Button
@ Apply Canicel | 5
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Step 3.

Select Entities to Interseck

7~ N
@ ‘ Apply Cancel |
ey N N \”
VAN
Edge Mesh Size ['5__(|
P —
(& Edgels) Selected ) (6
N1 \\\
Seed d A~ S~
Mumber of Divisions {7 j
Number of Divisions s N

| 50 |

[ Adaptive Seeding
-
—

@ Cancel
)

Marne |

& “Ctrl+A” as shortcut for “Select Displayed”.
@ [Enter] as shortcut for [Apply].

MA-1. Modal Analysis of a Stiffened Plate

1. Geometry > Curve > Intersect ...

2. Select “Displayed” ¢

3. Click [Apply] Button ¢

4. Click [Cancel] Button

5. Mesh > Size Control > Along Edge ...

6. Select 5 Edges marked by “O” (See Figure)
7. Seeding Method - Number of Divisions :10
8. Name : Stiffener

9. Click [OK] Button
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Step 4.

Auto-Mesh Planar Area E|
Ei S 13 Edgelz) Selected ] 2 !
E Select Intenor Vertexes] ]
Mesher
|Lcu:u|:u Mesher j
Type |Quadrilateral j

[v¥ Generate Offset Elements
[ Mesh Inner Domain

I¥ Include Interior Edges

Mesh Size
(™ Element Size + Division

Refinement Factar

Fine Coarse
-} 1.0
Property
o0 e
Mesh Set

" |

C  Flate E
Addto  |Mesh Set |

—
@ter Each Area Independently e
| Register Mesh Function

[v Merge Nodes
Tolerance | 0,001

[ Generate Mid-Side Modes

E] Cancel

&

MA-1. Modal Analysis of a Stiffened Plate

1. Mesh > Auto Mesh > Planar Area ...

2. Select M “Displayed”
3. Mesh Size : Division (3)
4. Property (1)

5. Mesh Set : Plate

6. Check off “Register Each Area Independently”

7. Click [OK] Button
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Step 5.

Extrude Mesh 0 _
10-z2{ Edge->2D )20-»30 | EFace-

b

Extrusion Direckion

|Selecti0n -
[\/ Estrugion Dir. Selected \ 4

N
( &+ Unifarm ) " MNondrifo
Offset 1 5 >
MNurnber of Times —

[ Two Way Extrusion

(= i - i

Mesh Type
" Triangle {* Quadrilateral

CXs) =mm

Mesh Set
[ i StiFFenerS D

Add to |Mesh Set ﬂ

[~ User Defined Mesh Set

[¥ Merge Nodes

Tolerance e 0,001
(@ Cox Ponco | [y |

MA-1. Modal Analysis of a Stiffened Plate

v C  5Edaefs) Selected ]e -~

fon
U
oD
U
Fan
V%

1. Mesh > Protrude Mesh > Extrude ...

2. Select “Edge->2D” Tab

3. Select 5 Edges marked by “O” (See Figure)
4. Extrusion Direction : Z-axis

5. Offset (1) , Number of Times (2)

6. Property (1)

7. Mesh Set Name : Stiffener

8. Click [OK] Button
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Step 6.

Property Manager E|
ji] | Marme | Type | Sub-Twpe Create | =

1 Plate 20 Plate

Interface,,,
Reinforcernent,,,
Others,.,

I3
|

@ Plane Stress ] Flak 20 ]
ID@ Mame w Color [ ]|+

Thickness

Base Function  |Mone -

|@TorT1 cm T2 a
T3 0 cr T4 o cm

Monstructural Mass 0 Mjem2fg

Material @@ - @e
-

Material C5ys Element CSys
[ Use Base Function

Qptions, .,

(ﬂ{ o ) coee | ]

Offset value 0 em

lv Consider Transwerse Shear Defarmation
[~ Consider Driling DOF

Material Manager

| Type

Izatropic

MA-1. Modal Analysis of a Stiffened Plate

Structural

Elastic Modulus

" Poisson's Ratiy

Model Type

Thermal...

@ © MassDengty Y~ N
" shear Modulus @
Expansion Coeff,
Constitutive Model
X1~
Temperature Dependent Properties

f* Wweight Density|

Elastic Modulus ’h‘
Poisson's Ratio None -
Expansion Coeff. ’h‘
Time-Dependent Behavior
Creep/Shrinkage |Nune j
Compressive Strength |Nnne j

@

Nfcm3/fg

[o-]

< oK > Cancel

DB >
Apply

1. Analysis > Property ...

2. Create 2D ...

3. Select “Plate” tab

4.1D : 1, Name : Plate

5. TorT1:0.5¢cm

6. Click [E Button (Material)

7. Click [Create] Button

8. Select “Isotropic” tab

9.1D : 1, Name : Mat

10. Elastic Modulus : 2e7 N/cm?
11. Poisson’s Ratio : 0.3

12. Weight Density : 0.0793 N/cm?
13. Model Type : Elastic

14. Click [OK] Button

15. Click [Close] Button

16. Select “1: Mat” for Material
17. Click [OK] Button

18. Click [Close] Button
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Step 7.

Constraint E
GO
Ohiject

Type |ND|:IE j

4 Mode(s) Selected 3

Free Face Modes

Seed Mode |

Feature angle [Deg]

Mode
+ ndd (" Replace 7 Delete
[ Apply to Unassigned Chjects Only

DoF
v T1 v T2 v T3
[ R1 [ Rz [ R3

Fixed Free
o Ratation

Svrmmetry Anki-Syrmekry

Plane 12 | Plane 12 |
Plane 23 | Plane 23 |
Flane 31 | Flane 31 |

@@ Cox ) | oo |
Y

MA-1. Modal Analysis of a Stiffened Plate

1. Analysis > BC > Constraint ...
2.BC Set: BC

4. Click [Pinned] Button
5. Click [OK] Button

3. Select 4 Nodes marked by “O” (See Figure)
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MA-1. Modal Analysis of a Stiffened Plate

Analysis Case

Step 8. -

Mame | Tupe |

[~ &

Description

Madify. .,
Copy

Delete

i

Add/Modify Analysis Case

Mame |

Qigen 3

S

Description |

P — N
Analysis Type |Eigenvalue 4 j
Analysis Model

Cukput Control

Analysis Control

Initial Element Al ¢ Mone { From Other Case |

]

Iritial B.C. f all O Mome (7 From Cther Case | J |
Add to or Modify Initial Model
Set Tree Used Unused
= ~ Elemnent ~ Elerment ~ Elemnent
P Default Mesh Set # BC #» BC
~ Plate 4 Load
~ Stifferer
-l 3 BC
#» BC
f Load
7\

7~ N\
(Lx ) concel Aoply
——

1. Analysis > Analysis Case ...

2. Click [Add] Button

3. Name : Eigen

4. Analysis Type : Eigenvalue

5. Click [E Button (Analysis Control)
6. Eigenvector Type : Lanczos

7. Number of Frequencies (5)

8. Click [OK] Button

9. Click [Close] Button

Analysis Control E‘

Eigenvalue l

Eigenwector Type e
" Subspace Iteration @
Eigenwvectars E G

Search From i} To ‘ i}

Mumber of Freguencies

Frequency Range of Interest [cps]

™ Check Sturm Sequences
[ Include Rigid Body Mode

©
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Step 9.
olEp 9. 1. File > Save... (StiffenedPlate.feb)
Solver Manager &| 2. Analysis > Solve ...

‘ MName | Type | Description ‘A 3. CliCk “OK” Button

I Figen Eigenvalue

4. Post > Vibration Frequency / Period ...
5. Click “OK” Button

1]

Mode | Freguency
£ » No w (rad/sec) ] f (cyclefzec) Tolerance |
— — 1] " 260.520465 | "~ 41510868| 0.000000 |
Cancel 2| 475.069153 | 75609604 | 0.000000 |
3 870.618336 | 138595200 | 0.000000 |
—— 4| 1314282471 | 209174551 | 0.000000 |
3 1317.739868 | 208.724823 | 0.000000 |
. ) y RINTOUT
Active Dialog f'5_<| Mode | TRAN-X | TRAN-Y | TRAN-Z | ROTN-X | ROTN-Y | ROTN-Z
— No | WMASS(%)| SUM(%) | MASS(%) | SUM(%) | MASS(%) | WASS(%) | SUM(%) | MASS(%) | SUM(%) | MASS(%) | SUM%)
1] 0.00| 0.00] 0.00| 000| 8138 0.00] 0.00] 0.00| 0.00] 0.00| 0.00
Analysis Case/Combination 2| 0.00] 0.00] 0.01] 0.01] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
3| 0.00| 0.00] 0.00| 0.01] 0.00| 0.00] 0.00] 0.00| 0.00| 0.00| 0.00
|Eigen|:E'|.|':| 4 0.00 0.00] 0.00 0.01] 0.00| 0.00| 0.00] 0.00 0.00| 0.00| 0.00
5| 0.00 0.00] 0.00 001 1379 15| 0.00 0.00] 0.00 0.00] 0.00 0.00
Mode | TRAN-X | TRAN-Y | TRAN-Z | ROTN-X | ROTH-Y | ROTN-Z
No | MASS | SUM | MASS | SUM | MASS | SUM | WASS | SUM | MASS | SUM | MASS | SUM
1] 0.00| 0.00| 0.00 | 0.00] 010 10| 0.00| 0.00| 0.00 | 0.00] 0.00| 0.00
| 2| 0.00] 0.00] 0.00] 0.00] 0.00] 0] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
3| 0.00| 0.00| 0.00| 0.00] 0.00 | 0] 0.00| 0.00| 0.00| 0.00] 0.00 | 0.00
| 4| 0.00| 0.00| 0.00 | 0.00] 0.00 | 10| 0.00| 0.00| 0.00 | 0.00] 0.00 | 0.00
5| 0.00] 0.00] 0.00] 0.00] 0.02| 1| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00
MODAL PARTICIPATION FACTOR PRINTOUT
Mode | TRAN-X | TRAN-Y | TRAN-Z | ROTN-X | ROTH-Y | ROTN-Z
| No Value Walue Walue Walue WValue Walue
| ~0.00] 0.00] | 0.00] 0.00] 0.00
0.00] 0.00] 0.00] 0.00] 0.00
0.00] 0.00] 0.00] 0.00] 0.00
.00 —0.00] 0.00] 0.00] 0.00
-0.00] 0.00] 0.00] 0.00] 0.00
Mode TRAN-X TRAN-Y TRAN-Z ROTN-X ROTH-Y ROTN-Z
Mo Value Value Walue Value Value Walue
1 0.10 0.00 99.90 0.00 0.00 0.00
2 0.1 010 393.79 0.00 0.00 0.00
3 016 0.03 981 0.00 0.00 0.00
4 0.42 0.09 93.49 0.00 0.00 0.00
5 0.25 014 9961 0.00 0.00 0.00
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