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Case Analysis: Linear Analysis
Constraint: Fixed Support

Material: AISI 1060, AISI 304, Polypropylene, FRP, TPR
Load: Force




2 ) B

R (VET
-,
W

4e B R — AT

Analysis Case

Mame

Monlinear Static-2

Analysis Case

Linear
Static

@
@

Thermal
Siress

Transient
Response

=
©

Response
Spectrum

@

Modal

Presiress

Freguency
Response

Monlinear
Static

(2

Steady Heat
Transfer

g

Topology
Optimization

Randorm
Response

Transient
Heat Transfer

@ Model Setting

> MO Bodyn

> ga Matedsl Add(lsotropic-Elastoplastic)
> O Contestil Add(lsotropic-Hyperelastic)

O Connecto Add(Orthotropic-LinearElastic)

> FE B Boundail)
> M4 Losdld

Define Material

All

e

17-4PH, H1100

AISI 1020

AISI 1060

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

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

Galvanized Steel
Hp-1

Hp-4
Inconel_718_Aged
Plain Carbon Steel
5/5teel PH15-5
SAPH-400

SES08

SGACC

SGACEN
SGARC340-E

SGCC

SGCD1

Steel

Steel_Rolled
55304

SUS316

SUS316L

Wrought Stainless Steel
Ductile Iran

Gray Cast Iron
Iron_40

Iron_50
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_G&0
Iron_Malleable

Iron_Modular
Mzllazhle maat Tran

EAr7i (AISI 1060)

Name  AISI 1060

Elastoplastic | Thermal

Color [ | =

Coord, Sys. |Mone

r Structural
) Thermal Expansion
Elastic Modulus 212000 Nfmm?2
Expansion 1.1e-05
Poisson's Ratio 0.25
- Ref. Temperature 0 [=]
Mass Density 7.85e-06 kgfmm?
~ Factor of Safety Calculation
Failure Theory None w
Tension 0 Nfmmz Compression 0 Njmmz
18 Elastoplastic
Plastic Hardening Curve None Function | ¥
Stress Strain Curve None Function |~ I
Hardening Rule Isotropic
Combined hardening factor a
O Perfect Plastic
Yield Stress 355 Mfmm2
r General
Mass Proportional Damping 0 1fsec
Stiffness Proportional Damping 0 sec

Load

Edit
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Define Material

Mame AISI 30455 Annealed

all ~ Coord. Sys. |Mone
Elastoplastic | Thermal

17-4PH, H1100

AISI 1020 r Structural

AISI 1060 Thermal Expansion

ATSI 304 S5 Annealed Elastic Modulus 197000 Njmm? i

AISI_310_55 Expansion 1.7e05

AISI_410_55 Poisson's Ratio 0.27

v s [ 01
o — T 3

ATSI 4340 Annealed Mass Density 783508 kgjmm

AISI_Steel_Maraging

Alloy Steel r Factor of Safety Calculation

Cast Alloy Steel .

Cast Carbon Steel Failure Theory e -

Cast Stainless Steel ) .

Chrome Stainless Steel Tension 0 Njfmm? Compression 0 Njmm2

FC250

Galvanized Steel ) Elastoplastic

Hp-1 5

Hp-4 Plastic Hardening Curve None Function |~ |

Inconel_718_Aged -

Flain Carban Steel Stress Strain Curve MNone M

SfSteel_PH15-5

SAPH-400 Hardening Rule Isotropic

SES08

SGALCC Combined hardening factor 0

SGACEN

SGEARCI40E O Perfect Plastic

sece Yield Stress 215 pjmm2

SGCD1

Steel

Steel_Rolled — General

SUSs304

SUS316 Mass Proportional Damping 0 ifsec

SUS316L

Wrought Stainless Steel Stiffness Proportional Damping 0 sec

Ductile Iron

Gray Cast Iron
Iron_40

Iron_g0
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_G6&0
Iron_Mallesble
Iron_Modular
Malleahle Caat Tron

Color [ | =

g b

Load
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) —#11 (Polypropylene)

wr

17-4PH, H1100

AISI 1020

AISI 1060

AISI 304 55 Annealed
AISI_310_55
AISI_410_55

AISI Steel_1005
AISI Steel_1008-HR
AISI 4340 Annealed
AISI_Steel_Maraging
Alloy Steel

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

Galvanized Steel
Hp-1

Hp-4
Inconel_718_Aged
Plain Carbon Steel

5 /5teel_PH15-5
SAPH-400

SES08

SGACC

SGACEM
SGARC3I40-E

SGCC

SGCD1

Steel

Steel_Rolled
SUS304

S5US316

SUs316L

Wrought Stainless Steel
Ductile Iron

Gray Cast Iron
Iron_40

Iron_60
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_Ga0
Iron_Malleable
Iron_Modular
Mall=shls Cast Tran

Mame PP Color |l = Coord Sys. 1iore ~ E|
Elastoplastic | Thermal
r Structural
Th | E i
Elastic Modulus 1180 N fmmz2 Ermal Expansion
- Expansion 0
Poisson's Ratio 0,402 R
- Ref Temperature 0 [=q
Mass Density 8.92-07 kgfmm?
r Factor of Safety Calculation
Failure Theary Mone v
Tension 0 Njmm2 Compression 0 Njmm?2
8 Elastoplastic

Plastic Hardening Curve

Siress Strain Curve

Mone Fune tion 'l
Mone Fune tion 'l

Hardening Rule Isotropic
o
O Perfect Plastic
Yield Stress 15 pjmm?
r General
Mass Proportional Damping 0 1jsec
Stiffness Proportional Damping 0 sec

Load

Edit




A2 114 (FRP)

Define Material

all

H

17-4PH, H1100

AISI 1020

AISI 1060

AISI 304 55 Annealed
AISI_310_85
AISI_410_55
AISI_Stesl_1005
AISI_Steel_1008-HR
AISI 4340 Annealed
AISI_Steel_Maraaing
Alloy Steel

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

Galvanized Steel
Hp-1

Hp-4
Inconel_718_Aged
Plain Carbon Steel
S/Steel_PH15-5
SAPH-400

SES08

SGACC

SGACEM
SGARC340-E

SGCC

SGCD1

Steel

Steel_Rolled
SUS304

SUS316

SUS316L

Wrought Stainless Steel
Ductile Iron

Gray Cast Iron
Iron_40

Iron_s0
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_Go0
Iron_Malleable
Iron_Modular
Mallaahle Cact Tron

Mame FRP Color | =| coord. Sys. [1ione v |I|
Elastoplastic | Thermal
r Structural
. Thermal Expansion
Elastic Modulus 30000 njmm2
Expansion 0
Poisson's Ratio 0
- Ref. Temperature 0 =]
Mass Density 1.5e-06 kgfmm?
~ Factor of Safety Calculation
Failure Theory Nane ~
Tension 0 Njmm2 Compression 0 Nfmm2
8 Elastoplastic
Plastic Hardening Curve None
Stress Strain Curve None
Hardening Rule Isotropic
Combined hardening factor 0
0 Perfect Plastic
Yield Stress 600 Mjmm2
r General
Mass Proportional Damping 0 1fsec
Stiffness Proportional Damping 0 sec

Load

Edit
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—#14 (TPR)

Define Material

Al

Mame TFR

17-4PH, H1100

AISI 1020

AISI 1060

AISI 304 55 Annealed
AISI 310 S5

AISI_ 410 55

AISI Steel 1005
AISI_Steel_1008-HR
AISI 4340 Annealed
AISI_Steel_Maraging
Alloy Steel

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

Galvanized Steel
Hp-1

Hp-4
Inconel_718_Aged
Plain Carbon Steel
S/Steel_PH15-5
SAPH-400

SESD8

SGACC

SGACEN
SGARC340-E

SGCC

SGCD1

Steel

Steel_Rolled
SUS304

SUS316

S5US316L

Wrought Stainless Steel
Ductile Iron

Gray CastIron
Iron_40

Iron_&0
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_G60
Iron_Malleable

Iron_MNodular
Mzll=zhls Cast Trom

Load

Elastoplastic | Thermal |

Color - -

Coord. Sys.

MNaone A D

r Structural
Elastic Modulus 10 Njmm2 L= o
Expansion 0
Poisson's Ratio 0.49
- Ref. Temperature 0 [=q]
Mass Density 8.9e-07  kg/mm?
— Factor of Safety Calculation
Failure Theory Mone i
Tension 0 Nfmmz Compression 0 Njmmz
| Elastoplastic
Plastic Hardening Curve None
Stress Strain Curve MNane Function |+
Hardening Rule Isotropic
Combined hardening factor 0
Perfect Plastic
Yield Stress 0 Moz
r General
Mass Proportional Damping 0 1/sec
Stiffness Proportional Damping 0 sec
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Define Boundary Condition

G G

Mame  Boundary-1

Select o
Face | Selected EOI:njen:...I
Reference Object o

Type |Glubal Coordinate System |
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Conditions

hiatedal

e

e A

Contact
Condition

Define Force

Consteaant Fizd Spng We
Link

Mame  Force-1
Load Category o
Load Type | Force e |
O Total Individual
Selected 2 Object(s)
Reference Object o

Type |G|u|::a| Coordinate System Vl

Direction &
X 0N

Y 0 N
Fi -500 M

=0

Choavity

Fouce

P OO ¥ b

Towque  Rotehionel — Enfosced

Foice

Concentiated  Pressue
lass

Thsplacerent Temperat'lue

il

Ternperatue
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Contact | Constesdnt Fazd Weld olt Croanihy Fopce  Concentiated  Poessuie
Cmuiltlms Condition ' Ilass

Define Contact

A

| Selected 7 Object(s) |

Type

|WE|dEd Contact w |

Coeffident of friction ]
Mormal Stiffness factor 0.1

Tangential Stiffness factor 0.01

Search Range -
8 Auto 0.745906 mmm

MIDAS
HTERER

il

Ternperatue
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B anelysis Case

b E Linear Analysis-1
Eg Analysis Control
> B Model(T)
> & contact(12)
ﬂ Connect Condition
> B Boundary(1)
» 1 Load(1)

oW Sim,
o ag,
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Define Grid

Geometry Body(1330)

Value

Automatic - Relative Grid Density

High Medium Low

¥

ri

User Defined (Mumber of Divisions)
5
22

4

- User Defined (Grid Size)
Length 10 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 Crientation to Shape

Increased Integration Accuracy
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Deformations

DISPLACEMEMNT %2

+215.88545
3.9%
+197.59500
f.6%:
+179, 20454
3.9%
+161.91409
3.3%
+143. 92364
3.6%
——+125,93315
3.3%
+107. 94273
1.0%:
+39.95227
1.3%
+71.96152
1.2%
= 45397137
1.3%
+35.95091
1.9%
+17. 99046
63.5%:
+0.00001

Linear Analysis-1

Linear Static

Uik : mmn
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STRESS VON MISES

Stress

STRESS WOM MISES

+341. 41467
0.0%
+312.96347
0.2%
+284.51226
0.2%
— +256.06106
0.2%
e +227.60956
0.2%
— +199, 15564
0.53%
= +170.70744
0.5%
| +142. 25623
2.0%
| +113.80503
1.8%
— +35.35332
2.2%
+56. 90262
11.5%:
+25.45141
g1, 1%
+0.00021

Linear Analysis-1

Linear Static

nik ¢ M2

Stress

STRESS WOM MISES

+341.41467
0.0%
+312.96347
0.2%
+2584.51226
0.2%
— +256.06106
0.2%:
= +227,60956
0.2%
— +199,15864
0.3%
= +170.70744
0.5%
| +142,25623
2.0%:
= +113,50503
1.3%:
— +35,35382
2.28%
+56.90262
11.53%
+258.45141
g1.1%
+0.00021

Linear Analysis-1

Linear Skatic

nit ¢ Mfmme™2




.

STRESS VON MISES

Stress

STRESS WOMN MISES

+341.41467
0.0%
+312,95359
0.2%
+254.51249
0.2%
— +256.06141
0.2%
— +227.61033
0.2%
— +199, 15923
0.53%
= +170.70515
0.5%
= +142. 25706
2.0%
— +113.80595
1.5%:
= +85.35459
2.28%:
+56.90351
11.3%:
+25.45272
g1, 1%
+0.00163

Linear fsnalysis-1

Linear Static

Init : Wfmme2

Stress

STRESS WOM MISES

+297.93223
0, 3%
+273.13380
0,.1%:
+245.533531
0.2%
— +223.53083
0.2%
e +198.735836
0. 2%
— +173.93986
0.4%:
= +149,14135
0,9%:
| +124.34290
Z.4%:
— +99. 54442
1.1%
— +74. 74393
3.2%
+49.94745
10.5%:
+25. 14897
a0, 1%
+0.35045

Linear Analysis-1

Linear Static

nik ¢ M2
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