midas FEA Training Series LS-5. Solid Block

LS-5. Solid Block Overview
= 3-D Linear Static Analysis
" Model
- Unit: N, cm

- Isotropic Elastic Material
- Solid Elements

= | oad & Boundary Condition
- Face Pressure
- Constraint

=  Result Evaluation
- Deformation
- Principal Stress
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midas FEA Training Series LS-5. Solid Block

Step 1.

1. Analysis > Analysis Control — “Control” tab
2. Analysis Type : 3D

Analysis Control - . .
J L 3. Click [Ej Button (Unit System)
Control | salver | 4. Length : cm
e 5. Click [OK] Button
l"_" -
= - 6. Click [OK] Button
£ Axisymmetry . 7. Click Right Mouse Button in Work Window and Select
fcoD “Hide Datum & WP”
v Convert Model Weight to Masses
* Lumped Mass " Consistent Mass
Auto-Constraint
I+ Raotational DOFs for Truss [ Plane [ Solid Elements Unit System b—(l Previous Command..,
nit System E (Mass) o £ Toggle Grid
Force | M Length em  Energy | J( 5 S s = — Grid Setting...

" cal

I~ kgf {
kaf (ka) LU Move Wark Plane...
. . " tonf {kon) @ £ keal
Gramty .ﬁ.::celeratnn | 030,655 CITIISECI TDQEHE ECS Triad

w i e
N (ka) m ] Toggle WCS Triad
" kM (kom) " in " Bty

Initial Temperature | o [T

Turn on Al Triads
" IbF () (" ft . Turn off & Triads

coce -
a " kips (kips/g)
[ SetjChange Default Unit System = AT LAtk

Cancel |

T e
Hide Daturn & WP
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Step 2.

20 PolylLine

f* Single Location @
Input Skart Location
2
(Lot |

Method  |ABS x, v |

x]

) 1. Geometry > Curve > Create on WP > Polyline (Wire)...
2. Location : (0, 4) , <0, 3>, <7>, <10, -2>, <0, -5>, <-2.5> @

3. Click Right Mouse Button in Work Window
(to Stop Polyline Drawing)

4. Click [Cancel] Button ¢
5. Click “Zoom All”

" Through Multiple Yertices

ARRRRARRLA + B B H@#) -

Order
{+ f'“
COrdering Method
| J <0,3> <7,0>
| =
CIET [ OR[N P (0,4)

[ MakeFace | Close
@ Back. | Apply Zancel <0,-5>

© (): “ABS x, y”, <>: “REL dx, dy”
<7>same as <7, 0>
& [Esc] as shortcut for [Cancel].
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midas FEA Training Series LS-5. Solid Block

1. Geometry > Curve > Create on WP > Arc...
2. Center (0) , Start (4) , End (0, 4) ¢

3. Center (12), Start (14.5), End (9.5)

4. Click [Cancel] Button

5. Geometry > Curve > Create on WP > Line...
6

7

8

9

.SL(4) , EL<5.5>
.SL(7, 7) , EL<0, -7>

Location 2.3
Method 9 = .SL(12, 2.5) , EL<0, 3.5>
) apply  cancel . Click [Cancel] Button
4 10. Geometry > Curve > Intersect...
11. Select “Displayed” ¢
20 Line @) X 12. Click [Apply] Button
Input Start Location i
s | m 13. Click [Cancel] Button
Method | ABS x, v -]
B e )

O @@

® (): “ABS x, y” @
(0) same as (0, 0), (4) same as (4, 0), etc.

& “Ctrl+A” as shortcut for “Select Displayed”. @
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Step 4. 1. Mesh > Map Mesh > k-Edge Area...
Map-Mesh k-Edge Area E| 2. Select “Manual-Map”

 Auto-Map 3. Select Edge Groups 1~4 (See Figure) ¢

4. Mesh Size - Element Size : 1
C& manual-map Q 5. Property : 99

v 1 Edaels) Selected J
6. Mesh Set : Temp A

[\/ 1 Edge(z) Selected Obiect Ed 3
ec e :
[\/ 2 Edge(z) Selected J g 1. CIICk [Apply] Button

[v" 1 Edge[z] Selected ]
Mesh Size
{* Element Size (" Division
| 4
Property
C(5) -
Mesh Set
[ | < Temp & )(
Add to |Mesh Set ﬂ S
[ Reqister Mesh Funckion ObJECt Edge 2
v Merge Nodes
Tolerance | 0.001

[ iGenerate Mid-Side Modes

e o | =) (7)

& “Spacebar” will move selection mode to next button.
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Step 5.

Map-Mesh k-Edge Area

" Auko-Map

|G+ Marual-Map ;

[\/ 1 Edge(z) Selected ]

v 1 Edaefs) Selected |

[\/ 2 Edge(z) Selected

[V" 1 Edge(z) Selected ]

Mesh Size

* Element Size " Division

|
Property

3
©.0Om

Mesh Set

fdd to |Mesh Set ﬂ

[ Renqister Mesh Function

¥ Merge Modes
Taolerance | 0,001

[ Generate Mid-Side Modes

@ Ok Cance " 6

-

Object Edge 3<27»

LS-5. Solid Block

1. Select “Manual-Map”

2. Select Edge Groups 1~4 (See Figure)

3. Mesh Size - Element Size : 1
4. Property : 99

5. Mesh Set : Temp B

6. Click [Apply] Button

\

\Object

Edge 1

Object Edge 4

[
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Step 6.

Map-Mesh k-Edge Area E]

" Auto-Map
Q
v 1 Edaels) Selected |
[\/ 1 Edge(z) Selected _]
v 2 Edae(s) Selected
[\/ 1 Edae(s) Selected ]
Mesh Size
* Element Size " Divisi
| Ov
Property
@
Mesh Set
™ AssubSet |
Add to |Temp B
[ Rengister Mesh Function
[v Merge Modes
Tolerance | 0,001
[ Generate Mid-Side Modes
2]

LS-5. Solid Block

1. Select “Manual-Map”

2. Select Edge Groups 1~4 (See Figure)

3. Mesh Size - Element Size : 1
4. Property : 99

5. Click [Fg] “Mesh Set Selection” Button and
Select “Temp B” Set in Work Window

6. Click [OK] Button

Object

N—

Edge 1 ry
Object Edge 2

Object Edge 3

-7
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Step 7. m——— 1. Pre-Works Tree : Datum...
. View Point . 2. Click Right Mouse Button and Select “Show All”
+- B Work Plane

Extrude Mesh - S N 3. Mesh > Protrude Mesh > Extrude...
120 etz Jerce 0 B ‘ 4. Select “2D->3D” tab
[\/ 30 Element(s] 5 elected @ .; Y= Showd{->Hide f « ”
Extrusion Direction ‘s i;’f;'lsanl: -[45.5] 5. Select “Temp A” Mesh Set
[Selection [ i YZ-plane Eg% 6. Extrusion Direction : Z-Axis
[\/ Estruzion Dir. Selected (:6) = 65 Geometry 7 Select “Uniform o Option

o UnTnx I

\
3 14 | r |_ .
Q%-_) ] 't Pre-works | Post-viorks | Report Works 8. Offset : 1 2 Number of Times : 8
* Unifarm " Non-Upifaerg \

Offset | 9. Source Mesh : Delete

Murnber of Times

10. Property : 1
11. Mesh Set : Solid Block
12. Click [OK] Button

™ Two Way Extrusion

(o)

Source Mesh

" Mone (% Celete )T Move ( Copy

' (=
Propert:
®
Mesh Set
" | Salid Box
Addts  |Mesh Set |

I User Defined Mesh Set

v Merge Modes

Tolerance 0.001
@
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1. Mesh > Protrude Mesh > Project...

m 2. Select “2D->3D” tab

Project Mesh x| 2. Select “Temp B” Mesh Set
10-320 | Edge-=26 Draces 4| »| 3. Project Target : 3-Point Plane
v 45 Elements) Selected @ 4. Point1: (7,0, 8)

Projection Targe

 |F-Point Plane !ﬁ) /—\v{ 3. POInt 2: (71 71 8)

Point 1| JARLI) 6. Point 3 : (17, 0, 6.5)
Pointz | \ 7,7,6(D, 06,7 L. ] ] ]
—— @~ 7. Projection Direction : Z-AXIs
|ijecuon Direction 8. Mesh Size — Division : 8
Selection
7 e @ 9. Source Mesh : Delete
Mech Size . 10. Property : 1

" Element Size (" Division N

| 11. Click |Fg| “Mesh Set Selection” Button and
s Select “Solid Block” Set in Work Window

12. Click [OK] Button

| ~ (9|

1
|
|
|
|
|
!
Source Mesh ]
- Nl:- Mave © Copy I
|
|
|
|
1
|

- {+ 1
Proper
61I :: ’—ﬂ @ M\\_,/
Mesh Set g P
~T K

v as sub-get | Praject Mesh P » .
< LA T
Addto  [Solid Box ;@2)' -

I User Defined Mesh Set

v Merge Modes
Talerance | 0.001

B@ Cox {13)e [t ]
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Step 9. 1. Mesh > Transform > Mirror...
2. Select “Solid Block” Mesh Set

T 3. Basis : Plane

e ’ 4. Select “XZ-Plane”
[V"' 1 Meshies) Selected (2, 6, 9 5 CIle [Apply] Button
Basis « . .
bt s @9 . ~ 6. Select “Solid Block” Mesh Set
v Mirror Reference Selected a 7 @ ------- > | 7. Select “YZ-Plane”
N .
[ Use 3-Paink Plane 8. Click [Apply] Button
Paint 1 | Select “XY/YZ/XZ- 9. Select “Solid Block” Mesh Set
Point 2 | Plane” in Work “ 9>
ot | Window or 10. Select “XY-Plane
on Pre-Works Tree 11. Click [OK] Button

[v Copy Mesh Chject

[ Reqgister as Mew Set
[+ Include LBCs (Only Modal LBC)

[v Merge Modes
Tolerance | 0.001

E] QK 1 el( Apply 5.8

)
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Property Manager fgl

Ste 10 j(u} | Mame | Type | Sub-Type Create | =
Q . 1 Block 3D Solid

1D...

e 1. Analysis > Property ...

Create/Modify 3D Property E| | Reinforcement,.,
Others. . 2. Create 3D ...
solid |

3. 1D : 1, Name : Block
jin] |_1 Mame |:|v 1
9 ‘ 4. Click Button (Material)
@Material

5. Click [Create...] Button
Material CSvs  |Element CSys - Create/Modify Material .
6. Select “Isotropic” tab

Isotropic }Orthotropic I Interface I
(‘D € . @a = = 7.1D: 1, Name : Mat
Elastic Modulus 2.034e5  Nfcm? % Weight Density 0 Nfcm? o
‘ OF ) Cancel | ’—,ﬂ bply | {* Poisson's Ratio ™ Mass Density Njem3/g 8 b E I aStIC M Od u I us
14 \ " shear Modulus Nfem, : 2.034e5 N/sz
v Expansion Coeff. 1}
onstitutive Model 1 ’ 1 o
Cranaresd = - 9. Poisson’s Ratio : 0.3
Temperature Dependent Properties @ 10 . M Od e I Type : E I aSti C

\ 4 Elastic Modulus ~ |Mone 57
Material Manager 3 Peisserisatio  [None =] 11. Click [OK] Button
Expansion Coeff, ’h‘
E [ (e RQEEEND 12. Click [Close] Button

1 Mat Isokropic
Modify...

e 13. Select “1: Mat” for Material
— 14. Click [OK] Button
15. Click [Close] Button

Time-Dependent Behavior
Creep/shrinkage ‘Nune

Compressive Strength ‘None
Thermal... @ DE >
C D)o |

(0 Bl

\./

LefLed
BE
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Step 11.

1. Analysis > BC > Constraint...

2. BC Set : Enter “Support”

z;:t @@ - 3. Select 119 Nodes (Right Side, See Figure)

Type  |ode = 4. Click [Pinned] Button
o (3).. 5. Click [OK] Button
Free Face Nodes ‘~~_§§\§‘
SeedMode | §~\\‘~~~\
Festwe Angle | 1 [Dea] i | -
Mode

i+ add " Replace © Delete
I Apply o Unassigned Ohjects Only

DOF
v T1 v T2 W T3
[ Rl G [ R3
Fixed Free |
Mo Rokation
Syrnmekry Anki-Syrmmekry
Plane 12 | Plane 12 | : :’
Plane 23 | Plane 23 | Q%Qmﬁh :
[~ iy 2
P =
Flane 31 | Flane 31 | T :
] :
m"‘ﬂta:‘:: -
i g e
@@ Co (5 ) somn SSSESs
e
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1. Analysis > Load > Pressure...

Step 12. 2. Load Set : Tension

3. Type : Face Pressure

aLessute ) 4. Object Type : 3D Element Face
o | 2 = 5. Select 96 Element Faces (Left Side, See Figure)
Type Fare Pressure -
Object 6. Direction : Normal
Type 3DElementFace ( 4 ) r .
Select Element Face(s] @ 7 P or Pl " -100
Free Face/Edge A 8 C“Ck [O K] Button
Seed Mode |
Feature Angle [Deq]
Maode

+ add " Replace  { Delete
[~ Apply ko Unassigned Objects Only

e — N
Direckion ‘w ~
<\
Ref. Cays

=

'I'*'I' )
XA
*L i} = &

Y

Lk
i
A

£

a

7
A,

(e
Ces
(Y
e
L

i,

£

7y
I
T,
I

Projection i o
v Uniform

Base Function |None i
Par Pl N,l'cm’@

= Hfcm?

3 Hfcm?

P4 Hfcm?

2@ (& 8)l wl

(LEEX
Ay

R
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Add/Modify Analysis Case

Step 13.

Marne | Stress Evaluation e
Descripkion |
Analysis Case Analysis Type w j Cukput Contral Analysis Contral
Anakysis Model
Mo, Mame | Type | Descripion |~ 1 2 Initial Element & Al Mome ¢ From Other Case | =l =l
* Er Initial B.C. @ &l Mone ( From Other Case | =l =
Copy Add to or Modify Initial Model
Set Tree Lsed nused
ﬂ = Element P Element pd Element
fg) Default Mesh Set 4 BC & BC
pd Solid Box -4 Load
a - o BC $ Tension
L3 #x Support
o Ca=) - b Lo
_
1. Analysis > Analysis Case ...
2. Click [Add] Button
3. Name : Stress Evaluation
: . . N
4. Analysis Type : Linear Static 6
5. Drag & Drop “Load” to “Used” m‘ndow [ Solve Each Load Set as Independent Load Case Ok, /l Cancel | Apply
6. Click [OK] Button _
Solver Manager E|
7. Click [Close] Button
‘ Marme ‘ Type ‘ Description ‘A
8. File > Save ... (SOlld Block.feb) ¥ | Stress Evaluatio | Linear Static
9. Analysis > Solve ...
q S
10. Click [OK] Button -

MIDAS Information Technology Co., Ltd.
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Step 14.

1. Post-Works Tree : Stress Evaluation(Structural Linear Static)
il e > Stress Evaluation (1) > Displacement
C:#Salid Block
+-[B Post Style 2. Double Click “TDtXYZ(V)”
@ Stress Evaluation{Structural Linear Static J
- [ E;ess Evaluation(1) 3. Select “Deformed” for Mesh Shape at “Post Data” Toolbar
+ Reactions
- Displacement 4. Select “TDtXYZ(V)” for Deformation Data
& TOtX(V)
TDtY(V) 5. Click “Apply” Button

=
& TDrZ(\)

& TDreYZ (V)

+- 50 30 Elemnent Strains
+-@0 30 Elernent Stresses

+2.24085e-002
38%

+2.10079e-002
4 6%

+1 8607 4e-002
4.4%

+1.52069e-002
2%

1 GE053e-002
+1.54055e-002
+1.40053=-002

4 | | - 5.5%

Pre-wiorks ( Post-Waorks ) Report Wiorks
W

+0.000002+000

b | Mesh | Analysis | Post Data | Pos
LO-PLATE, TOP,von M = ||iE G| Toterziv) - | B - | sens Apply
Tapered Plate.fe = ( 5 ;
3 )| v| peformed ) |

NS

+lUndeforrned

[UNIT] M, cm
[ DATA] Stress Evaluation{Structural Linear Static ) | Stress Bvaluation(1) | TDENYZN) |, [Output CSys | Glohal CBys
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Step 15.

1. Post-Works Tree : Stress Evaluation(Structural Linear Static)
---@ Post Style - > Stress Evaluation (1) > 3D Element Stresses
=@ Stress Evaluation(Structural Linear Static ) .
=-[@ Stress Evaluation(1] 2. Double Click “LO-SOLID,P1(V)”
’?’ Reactions
+ & Displacement 3. Select “Feature Edge” for Edge Type at “Post Style” Toolbar
Eﬂ 3D Element Strainz (See Figure)

E‘rﬂ 3D Element Stresses
----- ﬁﬂ LO-SOLID S5k
----- ﬁﬂ LO-S0OLID 5%
----- ﬁa LO-50LID 572
----- ﬁﬂ LO-SOLID 5=y
----- ﬁﬂ LO-S0OLID5%E
----- ﬁﬂ LO-S0OLID 5

+3.32465e+002
09%
———+3.11231e+002
16%
—+2.89997e+002
1.7%
+268763e+002
31%

----- ﬁﬂ LEI SEILID Mon Mizes

----- il La.50L0 e e T s
R& LEI SOLID F"I["v" +2.05060e+002
..... 7 . e B +1 .83826e+002
..... ﬁa LO-S0LID pgw] — oo 1625924002

~_+1.41358e+002
——+1.20124e+002

< | o[

156%
Fre-works | Post-works | Report Works Er i sttt
+7.76559e+001
10.4%
————+5.64218e+001
+3.51877e+001
- @ - - B -t d E % Tahle o +1:33538e+001
-7.28046e+000
ost-Works Mo Edge Staf
[£] C:H#Solid
[+ (B Pos Feature Edge
E"'g"%m;sr Freerace Wireframe
,?, Shading{wireframe)
E Shading(Feature Edge)
- _ , [UNIT] N, cm
£ Shading(Free Face Wireframe ) [DATA] Stress Evaluation(Structural Linear Static) , Stress Evaluation(1) , LO-SOLIDVolm-P1() , [Output CSys ] Global C|
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1. Select “Clipping Plane” for Plot Type at “Post Style”’
Step 16. Toolbar (See Figure)

g @ & 2. Property Window : Clipping Plane
Oeli= v 23 3. User Define Plane : Click [Define] Button

Iz Surface

4. Select “Global Axis - Y-Direction”

( 5. Click [Preview Direction Symbol] Button
6. Click [Plot] Button
Properties i
s 7. Click [Reverse Plane Normal] Button
| Clipping Plane ( 2 |
Plane Type User Define Flane 8. Click [P|0t] Button
Daturn Pl —— — .
User Define Plane Define ( 3> 9. Click [X] Button
Reverse Clipping a
Preview True
NEHTIE p +3.3246 5e+002
Plane [ &dd | D'qf +3.11231=+002
I'Df +2. 8999 7.+002
is; +2. 4876 53+002
l galy 1 T Mg
CET ] 5) e
" 3 Point S +] 625924002
Foint 1 | 2% 1 41555e0002
?8% +1. &t
Paint 2 | 15 ot 201 24es002
. T +2 22900=+001
Point 3 | o s *7 8559001

( * Global &xis

Origin Paint | Min Range | Max Range

(| & v-pirection [A0115413 | |
" Z-Direction | | |

Preview Direction Symbol
—— |
A Reverse Plane Mormal 7 ikivvd

A Z

A%
+5 6421 8e+001
8%
+3.51877e+001
10.2%
+1.38536=+001
14 5%
-7.280432+000

[UHIT] H , cm
[DATA ] Stress EvahuationStroctural Linear Static ), Stress Evahiation(1) | LO-SOLID, Volm-P10V)
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Step 17.

lbebefieEult x| 1. Post > Probe Result...
Entity Tyvpe Qr Tag Type
o (& e | 2 Yol = ] 2. Entity Type : Element ¢
Resulk .
3 3. Click [Max] Button
Shuw| Type ‘ [n | H ‘ Ay ‘ il ‘ Yalue |
¥ Element 1543 -12.8963 208016  0.4439 Max; 240.373 4. Click [C|OS€] Button
I i
(3) >
o= +3.32465e+002
Update | Clzar all | Restore Value ‘ Min | ahs Ma><| v Show Selection Mark @’ L +311231e+002
— N 71'7% +2.39997e+002
4 S oo t26876324002
- +2.47529e+002
+2.26285e+002
ey +2.05060e+002
. +1.83826e+002

———+1 62592e+002
+1.41358e+002

———+1.20124e+002
136%
+9.85900e+001

47 76559e+001
L +564218e+001

+3.51877e+001
77%
———+1.39536e+001
12.3%
———-7.28046e+000

[UNIT] N, cm
[DATA] Stress Evaluation{Structural Linear Static ) , Stress Evaluation(1) , LO-SOLID ¥olm-P1{) , [ Output CSys] Global C|
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Step 18.

1. Check on “Vector Plot” at “Post Style” Toolbar
2. Click “Apply” Button
3. Property Window : \Vector

Post Data | Post Style
= & - 1Dz

4. Vector Type : Contour
5. Click [Apply] Button

6. View > Rendering Option...
7. Check off “Light On”

|\-"ector 3 j

Scale Factor 1.000000 H
ek 8. Click [Close] Button
Line Thick. 1
Constant &row Head Si.. True
Scale Factor 1.000000
Congtant Arrow Body Size True
Scale Factor 1.000000
Plat &1l Companent Falze G 13 3ESe 002
Amow Head Both Diech Eamawemoz
+2.50997e+002
Wectar Tope - 0% 53753:+002
Wector Color+) T ; 2; 24752584002
Wectar Colar(-) Il oooo o7y T225295e+002
Mo Fesult Element Feature Edge 34% +12 22322”'”2
v 1o + e+002
Pagition Center 1 Options EM £25926+002
+1.41358e+002
gs': E‘elfl Value EaﬂlsﬂTJDDD [~ Specular Reflection 105%, | 2012404002
er. Valle . = 48.88900e+001
N\ ﬂ ambient _J— 5%, ressaeson
. +5 6421 Ge+001
C Apply >(\5/) ] Diffuse — = : ?z +3.518774001
Spec, Refl, —J— 1o a1 0N

-7 28046e+000

Reset | Apply‘ Close >
P\ 8

[UNIT] M, cm
[DATA] Stress Evaluation{Structural Linear Static) | Stress Evaluation(1) , LO-SOLID Wolm-P13v) | [Output CSys ] Global Cf
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