midas FEA Training Series

LS-12. Analysis of a Solid Block

LS-12. Analysis of a Solid Block

Overview

3-D Linear Static Analysis

Model

-Unit: N, cm

- Isotropic Elastic Material
- Solid Element

Load & Boundary Condition
- Pressure

- Function

- Constraint

MIDAS Information Technology Co., Ltd.



midas FEA Training Series LS-12. Analysis of a Solid Block

Step 1. 1. Analysis > Analysis Control — “Control”
Analysis Control g| tab ©
Contol | solve: | 2. Analysis Type : 3D
Analysis Typg c c
= 3. Click Button (Unit System)
— - 4. Length : cm
™ Axisymmetry ~ o g .
e 5. Click [OK] Button
v Conver ode! Eig I3S5E5
f* Lumped Mass " Consistent Mass Move Work Plane E| 6 CIle [O K] Button

Auto-Constraint
v Rotational DOFs for Truss / Plane [ Solid Elements

7. Geometry > Work Plane > Move ...

Ref. Plane } Tran & Rot ] 3Pt PN ] Mormal ]

Unit System {3 »
Force [ N Length [ om Eneray | 3( [ v Reference Face Selectad { 8 8. Select “XZ Plane

*J | 9. Click [OK] Button
Gravity Acceleration 980.665 omfsec? Ciffset | i}

Initial Temperature

[ om
6 oK ) cancel [ Define Origin Point
vﬁ |

Force (Mass) Length Energy

" kgf {kg) " _mm = cal

" tonf (ko) keal

& () = (o [~ Save Wark Plane
" kM (kan) “in  Btu Mame |

C IbF (k) i ft s

£ kips (K
ps (kps/a) Flip Mormal ‘ Reset ko GCS |

I get/Change Default Unit System
(5 o D) oo | "OED I
-

% Analysis Control Dialog is automatically activated at startup.
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Step 2.
_ = 1. Geometry > Curve > Create on WP > Polyline...
SaEoVEDE [g'l w 2. Check on “Close”
* Single Lacation @ . .
It Start Location & 3. Location : (0) , <0, 3>, <1.5>, <2, -2>,<0.5>, <0, -1>
Location | @ B, 4. Click Right Mouse Button on the Work Window
Method  [aBS x, v 3 g 5. Click [Cancel] Button®
" Through Multiple Yertices ,@ 6. Click “Normal View”
Order EE‘ 6
{s {
2
Crdering Method 3
| =l
| =l
= = =
[ Make Face
@ Back Apply Cancel | 5
@ 0: “ABS x,y”, <>: “RELdx, dy” | | N ]
(0) same as (0, 0) = =
& [Esc] as shortcut for [Cancel].
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Step 3.

Fillet

Select First Enkity to Fillet

Radius |

1 B
®

[v Trim off Criginal Entities (only Line)
E] Apply Cancel ‘ 4

LS-12. Analysis of a Solid Block

1. Geometry > Curve > Fillet ...

2. Radius : 1

3. Select FE and SE ¢ (See Figure)
4. Click [Cancel] Button

OFe

SE

@ FE : First Entity , SE : Second Entity
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LS-12. Analysis of a Solid Block

Step 4.

Line

Inpuk Start Location

X

Lacation |

Method |85 x, v

2
@ =3
N 7

©

FRaaaatyga

2. Location : (4) , <10>
3. Click [Cancel] Button
4. Select “Isotropic 1 View”

1. Geometry > Curve > Create on WP > Line...
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Step 5.

1. Geometry > Work Plane > Move — “Ref. Plane” tab
Ref. Plane | Tran & Rot | 3 Prt Fin | Normal | 2. Select “YZ Plane”
v Reference Face Selected (2 3. Offset : 4
N1~
ot | @ N 4. Click [OK] Button
™ Define Origin Paint R -~

| ~

[ Save Wark Plane ..

Marne | T

Flip Reset ko GCS ‘
=R @ o] | Cancel‘ Apply ‘ )
.-f"

©
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Step 6.
1. Geometry > Curve > Create on WP > Polyline...
2D PolyLine X 2. Location : (0, 1), <3>,<0,-1>, <-3>

& Single Location 3. Click Right Mouse Button on the Work Window
Input Start Location 4. Click [Cancel] Button

Lacation | @
[]

Method |aBS x, ¥ ;
" Through Multiple Yertices

Crder \

o o ~_
Crdering Methad \ A
| [/ -
| 3 :
Fd Fd F o ok
[~ MakeFace [ Close e
@ Back | Apply ‘ Cancel ’ e . 3
~S— ¥ 1
Y, | .
- 4
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Step 7.

1. Mesh > Map Mesh > k-Edge Area ...
— Selected @ 5
Map-Mesh k-Edge Area X| Edges 2. Select “Auto-Map
(5 automap 3.2 3. Select 7 Edges (See figure)
- .’ R .
v 7 Edgels) Selected @ 4. Mesh Size - Element Size : 0.25
" Manual-Map 5. Property : 1
2 | Select Object Edge(s) 1
6. Mesh Set : 2D Mesh
H Select Object Edgels) 2 _
2 | Select Object Edgels] 3 (G | ety BUEien
E Select Dbject Edgels] 4 \
— Mesh Size
¥ Element Size iigi

| oD,

— Properky
© O

— Mesh et

N N\
W pssub-set | K(_S/L 2D Mesh
Add ko IMesh Set -

[ Register Mesh Function

—Iv Merge Nodes
Tolerance I 0,001

[~ Generate Mid-Side Modes
@ QK I Cancel‘ F'.ppl-;.a§ 7 )
P—
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Step 8.

Map-Mesh k-Edga Area 1. Select “Auto-Map”
[ uto-Map 1 2. Select 4 Edges (See figure) ©
4 Edge(z] Selected @ L . } . .
-4 Selected 3. Mesh Size - Element Size : 0.5

¢ Manualtep Edges @ 4. Property : 1

2| Select Object Edge(z) 1

_ 5. Mesh Set : 2D Mesh

ﬂ Select Object Edgelz] 2

2| Select Object Edgels) 3 6. Click [OK] Button

H Select Dbject Edgefs] 4
— Mesh Size

% Element Size {7 piigion \‘

| L) ®

— Property

— Mesh Set SN
¥ fs sub-Set I \&ZD Mesh I
Add to IMesh Set vl le

[ Register Mesh Function

v Merge Nodes

Tolerance I 0.001
[~ Generate WNDEIES
@ ( K )Cancel I Apply I b3
@J & 4 Edges should be selected.
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LS-12. Analysis of a Solid Block

(4 144 Element(s) 5 electad

e —— 2

Mesh Size /\/
{+ i

Scale Fackor 1

Sweep Guide

* Guide Curve ¢ Mode Sequence

1 Guide Curve Selected 3

[~ orthogonal Sweep

Source Mes
" Mome (™ Delete )T Move © Copy

fle

i {+
Property
=
Mesh Set
7 | Block
Add ko |Mesh Set j
[ User Defined Mesh Set
|
v Merge Modes
Talerance | 0.001

@ a4 | Cancel (| | Apphy |

7

~

Selected Elements

Guide Curve

1. Mesh > Protrude Mesh > Sweep —
“2D->3D” tab

2. Select 144 Elements (see figure)
3. Select Guide Curve (see figure)®
4. Source Mesh : Delete

5. Property : 2

6. Mesh Set : Block

7. Click [Apply] Button

@ Mesh Size is automatically disabled after the selection of guide curve
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Step 10.

Sweep Mesh f'>_<|

. Select 48 Elements (see figure)
. Mesh Size — Element Size : 1
. Scale Factor : 0.5

10-»2D | Edge-»2D  2D->3D lEFace-:‘ r

—

W' 48 Element(s] Selected

1

1
2
3
4. Select Guide Curve (see figure)
5. Source Mesh : Delete
6
7
8

Scale Factor il
<«——— Selected

Swieep Guide Elements

. Property : 2

+ Guide Curve " Node Sequence
Qv Guids Curve Selected (4
/\/

. Mesh Set — Add to “Block”
. Check off “As Sub-Set”
9. Click [OK] Button

\
[ Crthogonal Sweep

(5)

Source Mesh
" Mone( ™ Celete )0 Move © Copy

Guide Curve

i {+
Property
®
Mesh Set
Q=1
Add ta @a -
-

[+ Merge Modes
Talerance | 0.001

E] [al'4 | Zancel | Apply |
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Step 11.

. 1. Pre-Works Tree : Geometry
2. Click Right Mouse Button and Select

v  ( 1Meshies) Selected ) | - 3. Mesh > Transform > Mirror...

4. Select M “Displayed”
6. Basis : “Plane”

7. Mirror Plane : XZ Plane

v
Basis 6>
" Paint " Axis * Plane

v Mirror Reference Selected -

[ Use 3-Paint Plane

P 1 : | 8. Click [Apply] Button
Paint 2 .
pont 3 | a 9. Repeat step 4~8 for XY Plane

10. Click [Cancel] Button

v Copy Mesh Chject

[ Reqister as Mew Set
v Include LBCs (Only Modal LEC)

[v Merge Modes
Tolerance | 0.001

@ o] 4 | Cancel | Apply |
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Step 12. [ese=T]

[l
1. Analysis > Property ...
Interface, ..
Reinforcement, 2. Create 3D ...

Others. . 3. 1D : 2, Name : Block

(] Mame -

Materlal ° @ e | 5. C“Ck [Create] Button
uctural o
Material CSys Element - e 9 B 6. Select “Isotropic” tab

{* Poisson's Ratio

™ Shear Modulus F e e 7' ID - 1 l Name . BIOCk
pensen Ceeft ° 8. Elastic Modulus : 2.034e5 N/cm?

Constitutive Model

.
(OK\ Cancel Apply Model Type  (Elastic [~ 9. Poisson’s Ratio : 0.3
N 4 erties

Temperature Dependent Properti

@ HlasticModulus  [None = 10. Model Type : Elastic
P e = 11. Click [OK] Button

. Expansion Coeff, |N0ne j
— 12. Click [Close] Button
D | Name Type | Sut.:—Type ( 5 il —b )
2 med v sk oay... 13. Select “1: Block” for Material
% 14. Click [OK] Button
_mport. | 15. Click [Close] Button

< | 22> Time-Dependent Eehavior
Creep/Shrinkage |None ﬂ
=

Compressive Strength |N0ne

Thermal... DB >
N\
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Step 13.

_ 5
Constraint E3 | 1. Click “Front View”

BC Set (g@ 2. Analysis > BC > Constraint ...
Obiject

Type |N0de j e 3.BC Set : BC
2T Miodele] Semaind @ & 4. Select 221 Nodes (See Figure) ¢
Free Face Nodes | S @ 5. Click [Pinned] Button

g 6. Click [OK] Button

Seed Mode | \\
Feature Angle [Deq] \\\
Mode \\\

f* Add " Replace  © Delete N —

[ &pply bo Unassigned Objects Only

1 |J

DioF |
VT VT2 v T3 i
ORI Rz R3 i'

| A
| I AT

Fixed Free

e Mo Rokation ]
[
Symmekry Anki-Symmekry 1l 11
I
Flane 12 | Flane 12 | !I |
Flane 23 | Flane 23 | !l

e Plane 31
Cancel | Apply

Plane 31

T (&)

@ Drag mouse to select element edges (Window Selection)
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Step 14.

Create/Modify Function X 1. Analysis > General Function...
spatial | ° 2. Name : X square
2
Marne | % sguare ) Ref. CSvf Global Rectangular J)v Independent'-.n' 3. Ref. CSyS : Global ReCtanQUIar
| Eauation 4, Independent Var. : X
P Yalue From | 4 To | 14 Inc. 1 5%> 5. From:4,To: 14 Inc.: 1
1] 40000 0, 0000 T , C KW _AV*(X -
7| 50000 coon | o] Phcaf ) Calmlate [NZ Value : 2*(X-4)*(X-4)
3] 60000 8, 0000 F
T B ron 6. Click [Calculate] Button
5| 80000 32,0000 150 .« )
5 o.onn 50,0000 - / 7. Extrapolation : “Closest Value
7| 10,0000 72,0000 ;
q 1 min T hin izz 7 8. Click [OK] Button
9] 120000 128, 0000 LT,
101 13,0000 162, 0000 % /
11] 14,0000 2000000 | |- B° s
&0 /
12 Y
g0 f/
zn /
o = al
o ) 0 2 L [ 3 1a 1z 14
> X
N
1 Scale Walue Graph Resek | Extrapﬂ|atiow ﬂ
N 7
o) oo~ oy |
S N
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Sten 15. 1. Analysis > Load > Pressure ...

2. Load Set : Enter “Pressure”

Pressure

3. Type : Face Pressure

4. Object Type : 3D Element Face
5. Select 120 Elements Faces ¢

6. Direction : Ref. Csys-Axis 3

7. Ref Csys : Global Rectangular

Load Set | | Pressure

Twpe |Face Pressure
Object

Type 30 Element Face

120 Element Face(s] Selected ( 5

Free Face/Edge

SeedMode | 8. Check off “Uniform”

Feature Angl O .

soe e pel 7 | 9. Select Base Function : “X square”
Maode

10. P1~P4: -1
11. Click [OK] Button

' add " Replace Delete
[~ Apply to Unassigned Objects Only

N
N
N
| N
[ N
a4
|
Projection e " Yes * Mo |
[ Unifarm |' I~ —_———— . J
Base Function |>< square j J} : %———:__——___——:::————___—_E-_
P aor Pl -1 Mjcm? ] II
— | - P
~ — € @ A — - —+—+——
P3 li'lNJ'cm2 ~ ll ]] I‘ :”/ -
P4 -1 Mjcmn? ] i ‘I
| |
@ [8]4 | Cance|| P.pply| l \ ]
L]
@ Use :lz “Polyline” Selection.
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LS-12. Analysis of a Solid Block

Analysis Case

Step 16.

Mo, Marne

| Tupe |

Description | -~

Add/Modify Analysis Case

Marme |

Descripkion

Analysis Model

AN
S ——
Analysis Type Linear Static ° hd Cukpuk Control Analysis Control

Initial Element  (* all ¢ Nome { From Other Case | J | J
Initial B, (Al MNone  From Other Case | J | J
Add to or Modify Initial Model
Set Tree Lsed Unused
= ~ Element ~ Elemert ~ Elerment
g Default Mesh Set # BC # BC
g Block - # Load
-l BC ¥ Pressue
m BC
-l 47 Load
+ Pressurg
[ Solve Each Load Set as Independent Load Case oK I Cancel Appky
—_

1. Analysis > Analysis Case ...

2. Click [Add] Button

3. Name : Linear

4. Analysis Type : Linear Static

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

7. Click [Close] Button

8. File > Save... (Block.feb)

9. Analysis > Solve ...

10. Click [OK] Button

Solver Manager

X

Marne

Type

Description

|

Linear Linear Static

£

Zancel

=]
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