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CASE 5: TOPOLOGY

Analysis Case: Topology

Material: Alloy Steel

Contact: Welded

Constraint: Fixed at the bottom

Load: 500kg Concentrated mass
20 MPa Pressure
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CASE 5: TOPOLOGY

ﬁ] |

Bt
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Analysis

Casze

el

Trripoct
Al

Conditions

Analysis Case

Mame  Optimization-2

of
@

Linear
Static

@
@

Modal

~
Steady Heat
aosfe

D

Thermal Topology
Stress RS Cptimization
Transient Frequency Random
Response Response Response
Response Monlinear Transient
Spectrum Static Heat Transfer
(TR Aermal
Stress
Analysis Option -

Restrictions

Volume

Optimization Maximize Stiffness v

500 ey

Analysis
Results

E Open

N

-
Home

Desktop

—
Libraries

This PC

L

MNetwork

*
Lok in: | = ¥ _RERITIERer & at v @@ e mr

Name Date modified

[ TE#% o% EERELENSR BHESXT 6/17/2026 1:38 PM

[ TE#& @ EERIERENERs ERHERNT 6/17/2026 1:38 PM
File name: | e | [ Cpen
Files of type: Parasolid (3to 37.0.118) Files ("x_t;"xmt_tet;"x_b;" xmt_bin} ~ Cancel

[CJsearch Contact Faces
Auto Tolerance 1 mm

Parasolid (3 to 38.0.x) Fles (" x_t;" xmt_txt;" x_b;" xmt_bin)

Parasolid (3to 38.0x) Files (" t:" xmt tat:* x_b:* xmt_hin)
ACIS (R1-2026 1.0) Files (" sat." sab:" asat;” .asab)

STEP (AP203, AP214, AP242) Files (" stp;” step)

IGES {Up ta 5.3) Files {"igs;"iges)

Pro-E (16 - Creo 12.0) Files (" prt:” prt.";".asm;".asm.”)
CATIAVA (CATIA 4.1.9- 42 4) Files (" model;” exp;” session)
CATIA VS (V5 RE - V5-6 R2026) Files (" CATPart;" CATProduct)
SolidWorks (38 - 2026) Files (" sldprt;” sldasm)

Unigraphics (11 - NX2506) Files (" prt)

Invertor Part (V6 - WV2026) Files (" ipt)

Inventor Assembly (V11 - V2026) Files ("jam)

Solid Edge (W18 - SE2026) Files (" par;”.asm;" psm)

Al Files ")
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GEOMETRY: MATERIAL

) Model Betting
> B Q By

Define Material

All

e

Add(lsctropic-Elastoplastic)
Add(lsotropic-Hyperelastic)
Add(Orthotropic-LinearElastic)

17-9PH, H1100

AISI 1020

AISI 1060

AISI 304 55 Annealed
AISI_310_55
AISI_410_55
AISI_Steel_1005
AISI_Steel_1008-HR
AIST 4340 Annealed
AISI_Steel_Maraging
Alloy Steel

Cast Alloy Steel
Cast Carbon Stesl
Cast Stainless Steel
Chrome Stainless Steel
FC250

Galvanized Steel
Hp-1

Hp-4
Inconel_71&_Aged
Plain Carbon Steel
SfSteel_PH15-5
SAPH-400

SES08

SGACC

SGACEN
SGARC340-E

SGCC

SGCD1

Steel

Steel_Rolled
505304

505318

SUS316L

Wrought Stainless Steel
Ductile Iron

Gray Cast Iron
Iron_40

Iron_&0
Iron_Cast_G25
Iron_Cast_(G40
Iron_Cast_Ge0
Iron_Malleable

Iron_Modular
Mallashls et Tron

Load

Edit

Mame Alloy Steel Color - = | Coord. Sys. Mone i EI
Elastoplastic | Thermal
r Structural
) Thermal Expansion
Elastic Modulus 210000 N fmm2
Expansion 1.3e-05
Foisson's Ratio 0.28
Ref. Temperature 0 [=q]
Mass Density 7.7e-06  kgfmm3 I
— Factor of Safety Calculation
Failure Theory Mane w
Tension 0 MNfmm2 Compression 0 MNfmm2
| Elastoplastic
Plastic Hardening Curve Nane Function | ™
Stress Strain Curve Nane M
Hardening Rule Isotropic

Perfect Plastic

Combined hardening factor

Stiffness Proportional Damping

Yield Stress Mriirn
r General
Mass Proportional Damping 1fsec
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GEOMETRY: MATERIAL

v M Bodyiih
MO

—__liEm Aoy Bteal

0O 159 Alloy Seel
1 I [55] Alloy Hteel
0O 150 Aoy Steel
0 168 Allory Hteel
0O 153 Aoy Bteel

0 - 1654 Alloy Steel
........................ [:] Show Only

0 Hide

Q Rename

C Edit Grid

O Delete

d Display Mode [

Q Transparency 2

O 080 L4 Alloy Steel

Alloy Steel

Add: Material(Elastoplastic)
Add: Material(Hyperelastic)

Show Only
Hide

Edit Grid
Delete

Initial Temperature

Gravity

Display Mode

Transparency

Hl MIDAS

B
= MESHFREE

Add: Material(Elastoplastic)

Add: Matenal{Hyperelastic)
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ANALYSIS CONDITION: CONSTRAINT
F B 2eAMEZT i P L HOS L L WGE O I,

Material  Contact | Consteaint Balt Cliaority Fouce  Concenteated  Pressue Towque  Eotstionsl  Enfowced Initial  Tempessiwe Faun Tpdate Change ﬂnﬂl}'SIS
Cmuﬂltmﬁ Clondition Ifass Foee  Displacevrent Tempesabue Analysiz Colog Clolog Fesults

Define Boundary Condition

m www.midasuser.com.tw




ANALYSIS CONDITION: RIGID LINK

o, B 2 & gEg1 i 11

Material  Contact Weld Balt Cliaority Fouce

Cmu:htmns

Concentiated  Pressure
Mlazs

Define Rigid Link

=3

Mame

|

Rigid Link Property-1

Link o~
r Master
O Geometry | Edselected 1 0bjec. .. |

Position 0,0,0

~ Dependent

Selected 2 Object(s) |

HOO « i

Towque  Eotstionsl  Enfowced

i @

Faun
Analysis

G o

Change
Colox

Temnpesatue Update

Colog

Foe  Displacevrent Tempemtlue Fesults
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ANALYSIS CONDITION: LOAD

F B I SLNE 7T

Material  Contact  Conshuaint '_ Weld Balt Cliaority

Cmu:htms Condition

Define Concentrated Mass

LAPN

Mame  Concentrated Mass-1

[ - l] P
Selected 1 Object(s) |
Mass 500 kg

H OO

Towque  Eotstionsl  Enfowced
Dhsplacerment Tempemtlue

i @

Amalysiz Colog Colog

Updste  Change
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ANALYSIS CONDITION: LOAD
FBeANEZT i} I[HOS Y L U GO0 o

Material  Contact  Conshuaint i Weld Balt Cliaority Foce  Concenteated | Pressue Towque  Eotstionsl  Enfowced Temnpesatue Faun Tpdate ,
Cmuﬂltmﬁ Clondition ' Ifass Foe  Displacevrent Tempemtlue Analysiz Colog RESU-HS

Mame  Pressure-1

Selected 2 Object(s) |

| Direction v |
Pressure o
] 20 Mfmm?2
Follower Force &
. IUse Follower Force in Geometrically
Maorlinear Analysis
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ANALYSIS CONDITION: LOAD

J, B 2 & ANE b1 OO 6 il 88 o 6

Miaterdal — Clontest  Conshesint Foice  Comcentisted  Pressus Tooque  Fotstionsl — Enfouced Ternperatime Foun T.Tpiate Chamge ;"‘m:al].rms,
Ifass

Cmuﬂltmﬁ Clondition Li.nk Foe  Displacevrent Tempemtlue Analysiz Colog Clolog Fesults

Define Gravity

Mame  Grawvity-1

Value 5
Gx 0 mm/jsec?
Gy 9806 mmfsec?
Gz 0 mm/jsec?
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ANALYSIS CONDITION: CONTACT

o, B 2(&|A

Cmu:htmns

Define Contact

Constraint
Condition

1l

&

Mame

Lol i

Select

| Selected 19 Object(s)

Type

| Welded Contact

Coeffident of friction
Marmal Stiffness factor

Tangential Stiffness factor

AWE 2T

Weld

Biolt

'-:"

!

Chusovity

l

Fouce

P90 b

Concentiated  Pressure
Mlazs

Towque  Eotstionsl  Enfowced
Dhsplacerment Tempemtlue

Foure

O
O
Od
Ood
O
O
mf=
Ood
O
O
mf=
Ood
O
O

Temnpesatue

v O Contast2s)

Mzl 0_137}.
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_
Mzl 0 _13-_

R

Faun
Analysis

YWelded

.. Welded
.. Welded
.. Welded
.. Welded,
.. Welded
.. Wieldad
.. Welded
.. Welded,
.. Welded
.. Wieldad
.. Welded
.. Welded,

YWelded
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ANALYSIS CASE

| B nalysis Case
w [@ oOptimization-1
Eﬁ Analysis Control

> @ Designed Domain{1)

> © Non-designed Domain(19)
» & cContact(49)

ﬂ Connect Condition

w ﬂ Constraint_Volume(Linear}-1
> B Boundary(2)
> 1 Load(3)

DESIGNED DOMAIN

NON-DESIGNED DOMAIN
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ANALYSIS CASE

Chedkerboard Reduction

Design Constraints -

Target Volume {%%) 20

Incude non-design set for volume
calculation

Manufacturing condition -

-4 Malding Direction ————————
Type | Thru Al v |

Select Direction |‘|’ i |

-l Repetition condition

Qrigin 0,0,0

Plane Symmetry
XY ¥z Xz

Show Only
Hide

Initial Temperature
Gravity

Material

ay Mode

Transparency

Define Grid

Geometry 2(11)

Value

. Automatic - Relative Grid Density

High Medium Low

r User Defined (Number of Divisions)

X 1
v 3
z 1

~() User Defined (Grid Size)
Length 20 mm

- Relative Geometric Feature Size
(0.1 Refined, 10, : Rough)

(0. 1~10) 1

Stabilization for Hyperelastic material
(0.001 : Accurate, 3. : Robust)

(0,001 ~3.) 0.003

Adapt Grid Orientation to Shape

Increased Integration Accuracy
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RESULT: DISPLACEMENT

Deformations

DISPLACEMEMT-2YE

+3.51540e-01

0.1%:
+3.22520e-01

0.7%
+2.95200e-01

3.3%
+Z.63630e-01

2.5%
+2.34560e-01

4.6%:
+2.05240e-01

3%
+1.75920e-01

I 4.0%
+1.46600e-01

3.7%
=——+1.17280e-01

2.0%
——+8.79599-02

2,.3%
+5.86400e-02

13.6%
+2.9353200e-02
59.4%

+7.59296e-03

Opkimization-1

Yolume Casellinear)-1

ITER= 13 {DE]=3.366e+05)

rik 2 rarn
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RESULT: TOPOLOGY

Analysis Control Optimiztion

MATERIAL DEMSITY

+1.00000e+00
57.0%
+9.16667e-01
0.5%
+8.33333e-01
1.0%
+7.50000e-01
0.5%
+6.666672-01
1.3%
+5.583335e-01
0.9%
+5.00000e-01
l 1.5%
+4.16667e-01
0.9%
——+3.333533e-01
1.2%
+2,50000e-01
1.7%
+1.66667e-01
2.2%
+8.33333=-02
31.0%:
+0.00000e+00
Optirizakion-1
TOPOLOGY_RESULT
ITER= 13 {OB)=3.251e+05)
nit : None

Analysis Set | Optimization-1 w |

Step |ITER= 13 (0BJ=3.251e405) v |

— Material Density

~ Volume Calculation

Calculation

Volume before optimization 625285598.4157 mm?

Volume after optimization J46107280.4655 mm?

Reduction rate 44,65 %%
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