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Directions for the use of Basic Tutorial

This tutorial contains overall process from Geometry Modeling to
Post Processing about each Analysis Case.

Before starting this tutorial, it is important to learn basic program
usage and framework which can be found in Getting Started. We also

recommend to try fundamental examples of Geometry Modeling and
Mesh Generation in Getting Started.

You can try this tutorial after verifying figure of model and type of
analysis through Overview of first page.
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LS-1. Plate with a Hole Overview
=  2-D Linear Static Analysis
7 = Model
- Y4 Symmetric Model
- Unit : N, mm

- Isotropic Elastic Material
- Plane Stress Elements

» | oad & Boundary Condition
- Edge Pressure
- Constraint (Symmetry)

=  Result Evaluation
- von Mises Stress
- Principal Stress Vector
- Probe Result

% Model

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-1. Plate with a Hole

1. Analysis > Analysis Control - “Control” tab
2. Analysis Type : 2D, XY-Plane
3. Click [E] Button (Unit System)

Analysis Type e 4, Length . mm

L 3D 5. Click [OK] Button
@ @ xr-plang) [OK]

¢ XzPane 6. Click [OK] Button

" Axisymmetry

oD 0 " ¥Z-Plane
7. Click Right Mouse Button in Work Window
¥ Convert Model Weight to Masses and Select “Hide Datum & WP”
* | umped Mass " Consistent Mass
Auto-Constraint

| Rotational DOFs for Truss [ Plane [ Solid Elements

Unit System

-
Farce M Length mrm  Energy ] 3> Unit System ['5_<|
N

Gravity Acceleration | 9806.55 mm/sec? :_'f'rce (Mass) Length Energy Previous Command..,
f @ cal .
Initial Temperature | o [1l kaf (ko) Toagle Grid
" kanf (kan) " cm " Jecal Grid Sefting. .
* I (ka) £ m O
( ok ) cancel Maove Wark Plane..,
o P e [l rem | re || Com ,
Toggle GCS Triad
(&) 15715 R L Toggle WCS Triad

O L fl
kips (kips/g) Turn on &l Triads

Turn off All Triads

[ SetfChange Default Unit System

Apply |
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Step 2.

Hectangle

X

1. Geometry > Curve > Create on WP > Rectangle (Wire)...
a3 0 (I 2. Location : (0) , <10, 30> ¢

Method .
‘g‘ 3. Click [Cancel] Button #
4. Click “Zoom All”

5. Geometry > Curve > Create on WP > Circle...

6. Center : (0) , Radius : 5

Location |

Method |ABS x, v

[ Make Face

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

¢ [Esc] as shortcut for [Cancel].

3 W }E“« 7. Click [Cancel] Button
— Q)
- 13
©@@elE B
Input Center Location P .
ocation | 6
II':"IEﬂ'::d |ABS x, v ﬂ&> (7
[~ Make Face @
£ torty {_cancel |("7 g
=
(5
H
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1. Geometry > Curve > Intersect...

Select Entities to Intersect 2. Select “Displayed” @
= 3. Click [Apply] Button ©
3 Me—" S— 4

~ 4. Click [Cancel] Button

5. Select 3 Edges Marked by “O” (See Figure)
6. Press [Delete] Key

7. Click [OK] Button

Delete [z|

Cbjeck(s) ko be deleted:
Split Edge

Split Edge

@ (N Split Edge
O
U

@ “Ctrl+A” as shortcut for “Select Displayed”. y

& [Enter] as shortcut for [Apply].

MIDAS Information Technology Co., Ltd.
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1. Mesh > Auto Mesh > Planar Area...
2. Select “Displayed”

Auto-Mesh Planar, Area

5 Edgels) Selected \\% 3. Mesh Size - Element Size : 1
E Select Interior Yertex|ez) ] 4 P .
. Property : 1
Mesher Ope ty
|Loop Mesher =l 5. Mesh Set : Quarter Plate
Type |Quadrilateral j . . . .
- 6. Check on “Generate Mid-Side Nodes
Generate Offset Elements
™ Mesh Inner Domain 7 CIle [OK] BU'['[OI’]
v Include Interior Edges '
Mesh Size 8. Pre-Works Tree : Mesh - Mesh Set - Quarter Plate
{* Element Size (™ Division
| @@ 9. Click Right Mouse Button and Select “Display > Node”
Refinement Factor
Fire Coatse
3 1.0 Pre-Wiorks - o x
4 Mewr Warks ]
< ropetty Jos Wiew Point
1] =l +-- B Work Plane
+
A Datumn
Mesh Set P = 55 Geometry
™ | Quarter P@ 5 1 1 s erex [0] Show Only
Addto  |Mesh Set Rl I S O O * Eé gt‘;‘fmﬁm Hide 9
v Register Each &rea Independently Q Salid [0] Display Mode '
I” Reqister Mesh Function &¢ Compound [0] Dizplay H Mode
e r— L1 Geometry Set Shrink NElemerf-Fdge
- = Mash Transparency
Tolerance | 0,000 f Size Control [0] Colar Display MNode 1D
T g Mesh Control [0] Dizplay Elernent ID
¥ Generate Mid-Side Modes @ Mesh Object [0] — Delete
\ c I I—ln I = D Mesh Set [2 Modal CSys
ercel || el A Tefault Mesh Set TR Cony Element C3ys
B 3
- lae IatE[H [*:3] Mesh Set Hide All Labels

+-+ Coordinate System - Work Mesh Set ¥

Pre-works | Post-YWiorks | Report Works Merge
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LS-1. Plate with a Hole

Create fy 2D Property

Mame | PS

N
&/

[T

( OF ) Cancel

Material Manager

7

(X

i) | Marne | Type

Create, ..

1 Mat Isokropic

Iodify. ..

Copy

Delete

Impart. ..

Close
————

i

)

Create I

(@3
Interface, ,,
Reinforcement, .,
Others,

ify Material

Isotropic [Drthotropic ] Interface ]
D i Name @

Structural

A TS
Elastic Modulus ) 7e4 \yfmmz ¥ Weight Density 0 Njmm?
* Poisson's Ratio 0.3 " Mass Density Mjmm3 /g
" Shear Modulus ’—.

Expansion Coeff,

Constitutive Model

Temperature Dependent Properties

Elastic Modulus |N0ne j
Paisson's Ratio |N0ne -
Expansion Coeff, |N0ne i
Time-Dependent Behavior
Creep/Shrinkage |None j
Compressive Strength |N0ne j

Color [/~

Thermal... @ DB =
SN
Ok Cancel | Apply |

1. Analysis > Property ...

2. Create 2D ...

3. Select “Plane Stress” tab
4.1D : 1, Name : PS

5. Thickness : 1 mm

6. Click [Z]] Button (Material)

7. Click [Create...] Button

8. Select “Isotropic” tab

9.1D : 1, Name : Mat

10. Elastic Modulus : 7e4 N/mm?
11. Poisson’s Ratio : 0.3

12. Model Type : Elastic

13. Click [OK] Button

14. Click [Close] Button

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

17. Click [Close] Button

MIDAS Information Technology Co., Ltd.
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Step 6.

LS-1. Plate with a Hole
Constraint x) B 1. Analysis > BC > Constraint...
BC Set o v 2. BC Set : Support
Object
Type  |Hode - 3. Select Left Nodes (51 Nodes) ¢
51 Nodefs) Selected il (\é)' e 4. Click “Symmetry” — [Plane 23] Button
|
Aol o s ' 5. Click [Apply] Button
1
' 6. Select Bottom Nodes (11 Nodes) ¢
Seed Node | “
S [ »
Fature Angls | 1° [Deg) \‘ 7. Click “Symmetry” — [Plane 31] Button
— \ 8. Click [OK] Button
v add "~ Replace " Delete \
[ Apply ko Unassigned Objects Only
DiDF \
¥ Tl 12 |
[~ R1 v Rz ¥ R3 ‘\ | 1
\
Fixed | Free | ‘|
\
Pinned | Mo Rotation | “ 1. t___
Symmekry Anki-Symmektry ‘\ e |
I Plane 12 Plane 12 ‘\ E:
Plane 23 @ _'-
| Plane 31 N .
AN X-Translation
7] ‘-OK ) I (| appl AN "—:{.
2l 8ance 5 \AI h 2 1 Y-Rotation (Dummy in 2D XY)
N4
Z-Rotation
& Drag mouse to select nodes (Window Selection)
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P, 1. Analysis > Load > Pressure...
Load Se ‘ / .
T ‘ /’/ 2. Load Set : Tension
vpe ge Pressure - ,

Object = ° R 3. Type : Edge Pressure
Type 20 Element Edge
s 4. Object Type: 2D Element Edge

10 Elerment Edge(s] Selected ( 5
5. Select 10 Element Edges ¢

Free Face/Edae
6. Direction : Normal
seodtiode | 7.P: <25 N/mm
|
r:E:turE e e 8. Click “Preview” Button
ode

@ add " Replce O Delete 9. Click [OK] Button

[~ Apply to Unassigned Objects Only

7\
Directiu:nn< |NDrmaI ! 6 ) j N ~J
Ref, CSvs

=

a

Projection " o
Iv Unifarm

& Drag mouse to select element edges (Window Selection)

Cancel | Apply

MIDAS Information Technology Co., Ltd.
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LS-1. Plate with a Hole

Step 8.

Analysis Case

Add/Modify Analysis Case
Mo, Mame | Tupe | Description [~ 1 2 Mame | @onStudy e
&3 Madify. ., Description |
/_\/-\
Copy Analysis Type |Linear5tatic 4 j Cukput Cantral Analysis Control
Delete Analysis Model
Initial Element (¢ Al ¢ Mone { From Other Case | Jl J
Initial B.C. Al Mome  From Other Case | J | J
Add to or Modify Initial Model
: m’ Set Tree Used Unused
B SN—— - ” Elemnent ” Element ~ Elernert
” Default Mesh Set 4 BC & BC
P Quarter Plate[1] -4 Load
- o BC $ Tension

mg_Suppart
oad

. Tenzio

1. Analysis > Analysis Case ... )
2. Click [Add] Button

3. Name : Tension Study

4. Analysis Type : Linear Static

5. Drag & Drop “Load” to “Used” Window
6. Click [OK] Button
7. Click [Close] Button

[ Salve Each Load Set as Independert Load Case

< (o4 I > Cancel Apply

MIDAS Information Technology Co., Ltd.
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1. File > Save... (Plate with a Hole.feb)
2. Pre-Works Tree : Geometry ...
3. Click Right Mouse Button and Select “Hide All”

Mewr Works -
fos Wiew Point
+- HH Work Play

T

4. Analysis > Solve ...

Surfaci ide .
g Salid [1] 5. Click [OK] Button
& Compound [0]
[ Geametry Set
= Mesh
B Size Control [00
[ Mesh Control [0]

@ Mesh Object [0] —_ Generating analysis data to solve... ~
— ) Mesh Set [2] STARTING SOLUTION
[ Default Mesh Set [M:1] MULTI-FROMTAL SOLVER
) Quarter Plate[ 1] [M:3] &VAILABLE MEMORY = 715.7 MBYTES
, EMTRY PHASE FOR RENUMEERING
R Reinforcernent [0] THE INDIVIDUAL ELEMENT STIFFNESS AND LOAD MATRICES WILL NOW EE FORMED,
+-+¢, Coordinate Systemn = ELEMENT MO.: 285 OF 285
= ENTRY LOAD_BLOCK
Pre-Works | Post-Works | Report works TOTAL MUMBER OF WALID DOFS IM MODEL : 1806
EMTRY ASSM_STIFF_LOAD { FORM GLOBAL EQUILIBRIUM EQUATIONS IN BLOCKS )
EMTRY STATIC ANALYSIS
3 MULTI-FRONTAL SOLUTION HAS BEEN COMPLETED,
Solver Manager ['5_<| DISPLACEMENT FORCE/STRESS OUTRUT,
— ELEM.: 2850F 285
- ~ 4l
e Type Description SOLUTION TERMIMNATED _
YOUR MIDAS 108 IS SUCCESSFULLY COMPLETED.......D:\TESTitest3_Tension Study | |
Il Tension Study  Linear Static TOTAL SOLUTION TIME...  0.91 [sec]
> A
g >
v
< >
o] <Output Window> Analysis Procedure and Messages
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Step 10. : . .
olep L. 1. Post-Works Tree : Tension Study (Structural Linear Static) >
Tension Study (1) > 2D Element Stresses
Post-Works X
+ A Reactions B 2. Double Click “HIGH-PLANE STRESS,Von Mises”
+-(&F Displacement
: :5 SB E:Eﬁiﬁi gz:zis“;es 3. Select “Deformed+Undeformed” for Mesh Shape at “Post Data”
= HIGH-PLANE STRESS,SXX Toolbar (See Figure)
E ngﬂiﬁtﬂﬁﬁ EEEEEEQ 4. Select “TDtXYZ(V)” for Deformation Data
5 HIGH-PLANE STRESS. XY _
E5 HIGH-PLANE STRESS.5VZ 5. Click [Apply] Button

H=RTT s
HIGH-PLAMNE STRESS.Von Mises

13 F=a e R ——a—riaal=l= BSS
$= HIGH-PLANE STRESS.Max Shear
€= HIGH-PLANE STRESS.P1(V) LMy
§= HIGH-PLANE STRESS.P2(V) 0% 0 esseroot
. +3 . 78060e+001
+5.14667e+001

[ GH-FLAME STRESS.P3(V) =
Pre-wiorks (| Post-works )Report Wiorks
@)

+7.5127de+001
+6.67550e+001
- +6.24457e+001

12%

+5.61094e+001
1.9%

+4 897701 e+001
5.4%

+4.34307e+001

10.5%
. +3.70914e+001

Ech | Mesh | Analysis | Post Data | Post 5 5 30752124001
= =42 441 28e+001

r HIGH-PLAME STRESS,w = || €| TDtyz(v) PR SEns( Bpphy ) Eﬁ”a;%n B0T34EH001
4 4734 4001

g2 | Plate with a Hole.feb Undeformed ( 5 2% 6 35478e+000

3 Deformed+Undeformed
[UNIT] M, mm

[DATA] Tension Study(Structural Linear Static) |, Tension Study{1) , HIGH-PLAME STRESS Sur-Yon Mises |, [Qutput CSys] Element L

MIDAS Information Technology Co., Ltd.
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1. Property Window : Deformation
2. Select “Feature Edge” for Undeformed Shape Type
3. Click [Apply] Button
Scale Factor 1 )
Real Dizplacement Falze 4, Property Window : Contour
Undefarmed Shape Type = “ ” .
Undeformed Line Color [ BO0050 5. Select “True” for Contour Line On/Off
Und.efnrrr!ed Lire Thik. 1 6. Click [Apply] Button
Relative Dizplacement Falze
Maode Number | Select Node ] 7. Select “Feature Edge” for Edge Type at “Post Style” Toolbar (See Figure)
| C T 3 } |
% +1.06524e+002
0'4% +1.004535e+002
0:4% +9.41453e+001
Curve | Surface | Solid | Geometry | Auto/Map-Mesh | Protr] 0 ::1?2223:321
4 - - - - - = D.7% +7.51274e+001
Cuntnuw J @ @ ﬂ E 'Eﬂ @ d Table +6.575880e+001
Contour Type Fill w il hetowiarks Mo Edge x | st T35 +6:24487e+001
Element Edge Il 000000 o C Pt — g +551004e+001
Elernent Edge Thk, (@ Post St S4% ::2:;2;:221
comourtine om0t e 68).¢ | | 8 & Emineci 1 7y
Contour Line Sinanialn —-[@ Ten =i=a il CHENIE] 1% 2 ars21esant
Contour Line Thi. ] A Shading(Wireframe ) Jnas 24412084001
Max/Min Value On/0ff  False = ;h dina(Featurs Ed : :1183;33:231
Max Value 0,000000 . ading(Featxe Edga) o TSR
Min Yalue (1, 000000 S| Shading(Free Face Wireframe)
Out Of Range Part Exclude
Caolar Type RGE b
Caontour Calaor 1 [ 0000f
Caontour Calor 2 [ frfft
Rewverse Color False
Band Mumber |
[UNIT] N, mm
[DATA] Tension Study(Structural Linear Static ) |, Tension Study{1) , HIGH-PLANE STRESS, Surf-Von Mises | [Output CBys ] Element L

MIDAS Information Technology Co., Ltd.
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Step 12.
1. Post > Probe Result...

™ Probe Result &) 2. Click [Max] Button

Entity Type Color Tag Tvpe

 Mode (" Element | Tag Color Text Color = - 3. Click [Close] Button

Result
- 4. Click “Initial Post Style” at “Post Style” Toolbar
Show‘ Type | In} | = | by ‘ z ‘ Yalue ‘
v Mode B 5.0000 0.0000 0.0000 fax: 106.822
—tr

+1.065824e+002
0.2%

+1.00455e+002
0.4%

+9.414535e+001
0.4%

+8.780602+001
0
ar

+8.1466Te+001
+7.51274e+001
+5.57580e+001
4524487 e+001
45 F1094e+001
449770 e+ 001
4 34307 e+001
+3.70514e+001
+3.07521e+001

(2) ()"
N

Update | Clear all | Restore Yalue | " Iin | abs Max| ¥ showe Selection Ml
S’ ———

1
1

33,
20.

+2.441 25e+001
0.7%
+1.80734e+001
7%
+1. 17341 e+001
21%
+5.394758e+000

[UMIT] M, rrrm
[DATA] Tension StudyiStructural Linear Staticd |, Tension Study{1y , HIGH-PLANE STRESS Surf-Von Mises |, [Qutput CSys | Element L

MIDAS Information Technology Co., Ltd.
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1. Post-Works Tree : Tension Study (Structural Linear Static)
Step 13. > Tension Study (1) > 2D Element Stresses
Post-Works % 2. Double Click “HIGH-PLANE ST RESS,PI ( W »
; % e ot - 3. Check on “Vector Plot” and Check off “Contour Plot”
+-§5 2D Elemnent Strains at “Post Data” Toolbar (See Figure)
=-£= 20 Element Stresses .
5 HIGH-PLANE STRESS,5XX 4. Click [Apply] Button
€5 HIGH-PLAME STRESS.SYY
& HIGH-PLANE STRESS,52Z 5. Property Window : \ector
€5 HIGH-PLAME STRESS.SXY .
:g ::g::ﬁtmg gggggg;i 6. Select “True” for Plot All Components
72 G PLANE STHESS Maan Svacs 7. Select “Contour” for Vector Type
’ b 8. Click [Apply] Button

-

Pre-wiorks | Post-wWorks | Report Wiorks

Post Data | Post Style 4 o
5P« |5 - TDotevziv) - |[E -1 sen{ apply [) (Vector )\5/ -
- Scale Factor 1,000000 “
Cont Plot ' il
e.feb (3 SAMELTIAD } Line Thick, 1
Yector Plot y Constant Arrow Head .. True
Scale Factor 1.000000
Constant &rrow Body .. True
Scale Factor alaalaly
Plaot &l Component

Errow Head
Yector Type
Yector Color(+)

i
“ector Colar(-) Il 0000
Mo Result Elernent Feature Edge

MIDAS Information Technology Co., Ltd.
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7
w
]

+3.31311e+001

01%

+7 .628964e+001
0%

+5.9451 Te+001
0.0%

+6.26270e+001
01%

+5.57922e+001
+4.89372e+001
+4.21228e+001
4352851 e+001

4.0%

+2.84333e+001
15.9%

+2.16186e+001
3.0%

+1.47539e+001

1.2%
+7.94917e+000

+1.11444e+000
29.8%
-5.720258e+000

2.5%

-1.25550e+001
01%

-1.93557e+001
0.2%

-2 52244e+001

1.4%

1. Window > Observer Window...

CUNIT] N o 2. Draw Target Area by Dragging Mouse
[DATA] Tension Gtudy(Btructural Linear Static ) , Tenslon Sidy(T) , HIGH-PLANE STRESS,SU-P1(Y) , [Ou (Green Box in Work Window)

3. Close Observer Window
4. Click “Initial Post Style” at “Post Style” Toolbar

G- - @5
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