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Case Analysis: Modal Transient Response
Constraint: Fixed Support

Material: AISI 1060, Polypropylene, TPR
Load: Time dependent force
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Define Material

B (AIS

| 1060)

Al

£

17-4PH, H1100

AISI 1020

AISI 1060

AIST 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_713_Aged
Plain Carbon Steel
3/5teel_PH15-5
SAPH-400

SES08

SGACC

SGACEN
SGEARC340-E

SGCC

5GCD1

Steel

Steel_Rolled
SUS304

SUS316

SUS316L

Wrought Stainless Steel
Ductile Iron

Gray Cast Iron
Iron_40

Iron_&0
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_Go0
Iron_Malleable
Iron_Modular
Malleshls ©act Tron

Mame AISI1080

Elastoplastic | Thermal

Color -; Coord. Sys. | None

3

r Structural
) Thermal Expansion
Elastic Modulus 212000 Mfmmz
Expansion 0
Poisson's Ratio 0.29
Ref. Temperature 0 =]
Masg Density 7.85e-06  kgfmm?
— Factor of Safety Calculation
Failure Theory Maone w
Tension 0 Mjfmm2 Compression 0 Nfmmz
8 Elastoplastic
Plastic Hardening Curve None M
Stress Strain Curve None M
Hardening Rule Isotropic
Combined hardening factar 0
0 Perfect Plastic
Yield Stress 355 Mjmm2
- General
Mass Proportional Damping 0 1fsec
Stiffness Proportional Damping 0 sec

Load

Edit
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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 R E|
Elastoplastic | Thermal
r Structural
) Thermal Expansion
Elastic Modulus 1180 Nfmm2
- Expansion 0
Poisson's Ratio 0.402
- Ref Temperature 0 [=q
Mass Density 8.92-07 kgfmm?
r Factor of Safety Calculation
Failure Theary Mone v
Tension 0 Njmm2 Compression 0 Njmm2
8 Elastoplastic
Plastic Hardening Curve Mone Fnction |~ |
Stress Strain Curve None Fonction | ¥ |
Hardening Rule Isotropic
Combined hardening factor [t}
O Perfect Plastic
Yield Stress 15 pjmm?
General
Mass Proportional Damping 0 1jsec
Stiffness Proportional Damping 0 sec

Load

Edit




Define Material

Al

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
Malleshls mast Tran

Mame TPR color M =| cCoord. Sys. | fone ke D
Elastoplastic | Thermal |
r Structural
Elastic Modulus 10 Njmm2 L= o
Expansion 0
Poisson's Ratio 0.45
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 None
Hardening Rule Isotropic
Combined hardening factor 0
Perfect Plastic
Yield Stress 0 Moz
~ General
Mass Proportional Damping 0 1/sec
Stiffness Proportional Damping 0 sec

| Load | |

Edit




PIFTIR | #9RIEH
B reaMEZT It tHooL bl

Matedsl  Contact] Constaint Weld Croanihy Fopce  Concentiated  Poessuie Towque  Rotehionel — Enfosced Ternperatue
CDIuﬂltlDIIS Comdition Ilasz Foure  Displacernent Temperat'lue

Define Boundary Condition

M)

Mame  Boundary-1

Select o
Face [[EBbelected 130 obi... |
Reference Object o

Type |Glubal Coordinate System Vl




IG¢WN§§£%£ W s o

Matenal  Contact  Constesint 171 Weld  Concenteated  Iatel | Tivee Dependent | Time Dependent Tirme Dependent Tire Dependent Tivee Dependent
CDﬂ'uiItWIS Clonditiom ' hlass Velocity Foure Preszume Dhsplacerment WVelocity Areleration

Time dependent load

e

MName  Time Dependent Force-1

Load Category -
Load Type |For-::e G |

O Total Individual

| Selected 332 Object(s) |

Reference Object -

Type  |Global Coordinate System - |

Direction o~
K 200 |bf

¥ 0 Ibf

z 0 Ibf
Time dependency -
) Constant 1

User Defined Maone
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Croanihy Fouce

Consteaint
Condition

Weld olt Concentiated  Pressue
lass

Define Contact

&

| Selected 4 Object(s) |

Type &

| Welded Contact b |

Coeffident of friction 0
Mormal Stiffness factor 0.1

Tangential Stiffness factor 0.01

Search Range o
[

0.433958 mm

%
MIDAS

BT

9O ¥ b

Towque  Rotehionel — Enfosced
Foice  Displacerment Temperat'lue

il

Ternperatue

v O Contast
O P EBodyi55651Bo.. Welded
O EBody55651Bo.. Welded
OEP Body(?55% B, Welded
O Ecdr(127710E.. Welded
O Body(12771)E.. Welded
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B anelysis Cose

b E Modal Transient Response-1
|E§ Amalysis Cenbicl
> P Modeld)
> BB Contacts)

BB Conmect Condition

> B Bounday(l)
> 4 Lesdil)

Analysis Control

L} o8

Damping -

Iniform Structural Damping
Uniform Structural Damping 0
DCominant Freguency 0 cyclefsec
cydefsec rad/sec
Modal "
Mumber of Modes 20 2

Frequency Range of Interest

Lowest 1 Highest 0
Unit: cyde/sec

Modal Damping Madal Damping Function-1 ~ | S

Sturm Seguence Check
Impart Restart File

]

Time Steps -
Define Time Step
Surnmary
Tatal Duration 0.5
Total Mumber of Time Steps 201

Create/Change Function

Modal Damping Function
Mame ‘odal Damping Function-1 Constant -
r Constant
0.05
1 Scale value Damping unit Damping ratio ~

Define Time Step

Mame step Add

Total Time 0.5 sec Insert

Mumber of Time Steps 200 Modify

Intermediate Output 1 Delete -
{Every Mth Time Step) g

Mo. MName Time Dura...  Time Steps Inter. Qutput

1 step 0.5 200 1
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Define Grid

Geometry Body({12771)

Value

Automatic - Relative Grid Density

High Medium Low

User Defined (Mumber of Divisions)

X 5
¥ 24
Z 3
- User Defined (Grid Size) =
Length 10 mm

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

{0, 1~10) i

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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Deformations
DISPLACEMENT-2£YZ

46, 440632400
132.0%:
+5.90391 =400
7.0%
+5,367 192400
4, 3%
+4,83047e+00
1.4%
+4, 2953732400
1,3%:
+3. 757032400
1,1%
+3.22031e4+00
I 1,0%:
+2. 683602400
0, 4%
a2, 14655e+00
5.6%:
+1.61018e400
£, 6%
+1.0734424-00
F3%
+5,53671%e-01
50.8%
+5.07201e-07
Maodal Transient Fesponse-1
Modal Transient Response
INCR=200 (TIME=5.000=-01)
IJnit 2




ik

STRESS VON MISES

Stress
STRESS Wik MISES

+539,13232
0.1%
+404,20464
0.1%
+440,27603
0.1%
——+404,34924
0.1%
— ——+359.42156
0.6%
— +314.49385
0.8%
—  +269.56616
0.7%
— EP4.63846
1.0%
— +179.71073
2.2%
— +134.78303
3.2%
+89,85539
4.5%
+44,92770
86.7%
+0,00000

Modal Transient Response-1
Madal Transient Response
INCR=200 (TIME=5.000e-01)
Unik ¢ M2

Stress
STRESS WON MISES

+539,13232
0, 1%
+494, 20464
0. 1%
+449, 27693
0, 1%
——+404,34924
0, 1%
——4359,42156
0, 6%
—_— +314,49385
0, 8%
_— +269.56616
0, 7%
22463846
1,0%:
— +179.71075
2, 2%
— +134, 78308
S2%
+89,85539
4, 5%
+44, 92770
86, 7%
=0, 00000
Maodal Transient Response-1
Modal Transient Response
INCR=200 (TIME=5.000=-01)
nit ¢ Mfmm™z
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Amalysis Mode Pont achon Fowce Conmectng Load  On-Cunre Cpen Belect Result
Fesult= Tahle Value Calewlation Caleulation Dhagean  Fesult File, Conpeadson Point Resulis

Analysis Resuilt Tag Multi Step Result Graph
r Results
Coordinate 221,231, -130.332, -52.34 12 —
Show Position Yalue
v 112,722, 7.91678, 4.1057 5.07363
+
10
E -
w |‘ [|
=
2 54 ‘ 1 | MNWW.W_..
A e = = |i LIlJ
. — 113, 792, 411
Fe Step Mame Value
e —
|
Multi Step Result Graph
Step : Result
B Modal Transient Response : INCR =0 (TIME=0.000e +00) | 1+
B Modal Transient Response : INCR.=1 (TIME=2, 500e-03)
B Modal Transient Response : INCR.=2 (TIME=5.000e-03)
B Modal Transient Response : INCR =3 (TIME=7.5002-03)
B Modal Transient Response : INCR.=4 (TIME=1.000e-02) 0
B Modal Transient Response : INCR =5 (TIME=1.250e-02) U ! ! U [ L
B Modal Transient Response : INCR =6 (TIME=1.5002-02) 0 01 0.2 03 04 0.5 05
B Modal Transient Respense : INCR.=7 (TIME=1.750e-02) 5 Val
tep Value
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