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0. Analysis planar (PLN)

1. Geometry & Mesh

1.1 Geometry & Mesh: Length: Inch
1.2 File: Import: IGES...: ,geo.igs”
1.3 Automesh: Planar
a) Divisions: 35 35
b) Quad Mesh!
- Select rubber curves
- All Selected
c) Ok

2. Boundary Conditions

2.1 New (Structural): Fixed Displacement

a) Displacement X: 0

b) Displacement Y: 0

c) Curves Add
- Select left rubber curve
- All Selected

d) Ok

3. Material Properties

3.1 New: Finite Stiffness Region: Standard nazwa: Guma

a) Mass Density: 1
b) Type: Mooney
c) C10:0.84
d) C01:0.21
e) Elements Add

- All Existing
f) Ok

4. Geometric Properties

4.1 New (Structural): Planar: Plane Strain

a)Thickness: 3
b) Elements Add

- All Existing
c) Ok

5. Contact

5.1 New: Meshed (Deformable)
a) Elements Add
- All Existing
b) Ok
5.2 New: Geometric  nazwa:Burta
a) Body Control: Velocity
b) Parameters
- Velocity X: -2
- Approach Velocity X: -1

[ Automesh 2-D Planar Ea
Mesh Coarsening Parameter
Transition 1
Quadrilaterals (Adv Frnt)
Quad Mesh!
Quadrilaterals (Overlay)

35
33

Divisions

Bias Factors

Quad Mesh! Advanced

General Properties
Mass Density ¥

Design Sensitivity/Optimization
Other Properties
Show Properties | Stuchural +
Type Mooney x;

Model  FiveTerm +

nazwa:Odbojnik

cin 0.84 Tahle
o1 0.21 Table
cil ] Table
czn o] Table
C30 ] Tahle
Volumetric Behavior
Bulk Modulus ¥ Automatic = | Value 10500
Velodty {Center OF Rotation)

X -2 Table

¥ Q Table

P4 0 Table

Rotational (Rad/Time) [} Table

Approach Velodty

b -1

¥ 0

Zz 0

Rotational (Rad/Time) 0



- Ok
c) 2-D: Curves Add
- Select steel curves

o Contact Table Properties
- A“ Selected Mame | ctablel View Mode Em;‘:::wx =
d Ok [] show Visble Bodies Only -
) First Body Name Body Type 1 i ‘
5.3 Contact Tables: New nazwa: kontaktl ! abys vesres Deforase) T T
2 | chody2 Geometric
a) Full Default Contact: Touching T T ——
b) 2:T AddReplace Entries Full Default Contact | Touching | Gived
- Contact Interaction - Edit
- Friction
- Friction Coefficient: 0.2
- Ok ] Friction Parameters
Mame |interact2
- Ok Type | Meshed (Deformable}
Geometric
- Ok Friction Coefficient 0.2 Table
Friction Stress Limit 1e+020 Table
C) Ok [] anisotropic Friction
5.4 Contact Bodies: Identify L

If lines points to rubber bumper:
5.5 Tools: Flip Curves

a) Select curve
b) All Selected

6. Loadcases

7. Jobs

6.1 New: Static nazwa:jazda
a) Contact
- Contact Table
- kontakt1

- Ok
b) Total Loadcase Time: 4
c) # Steps: 50
d) Ok

7.1 New: Structural

a) Available: jazda

b) Analysis Options
- Inverse Power Sweep
- Ok

c¢) Contact Control
- Type: Arctangent (Coulomb)
- Relative Velocity Threshold: 0.05

o Loadcase Properties
Name lcasel
Type Structural
static
[ Loads [ Inertia Relief

[ Contact

Salution Control
Convergence Testing

Mumerical Preferences
Total Loadcase Time

4 [ Termination Criteria
Stepping Procedure
Fixed (@) Constant Time Step 0.08 #5teps |50
Adaptive () Multi-Criteria
() ArclLength
"__-_" Temperature

Nonlinear Procedure

Structural Analysis Options

Buckle Solution Method

O Small Strain (®) Large Strain (@) Inverse Power Sweep
[[] Scale ToFirst Yield (O Lanczos
Buckle Increments ) on (@ off
No Follower Force -

Madzal Sabitian Mathad



- In|t|a| Contact n Contact Control

Name | job1
- Contact Table g
Method Node To Segment -
- kontakt1 g
Type Coulomb Arctangent {ielocity)  ~
_ Ok Mumerical Model () Bilinear (Displacement)
(®) Arctangent (velocity)
_) Stick-Slip
- O k Method () Nodal Stress (@) Nodal Force
Parameters
Relative Velocity Threshold 0.05

d) Job Results e
- Available Element Tensor: Cauchy Stress —
- Available Element Tensor: Total Strain
- Available Element Scalar: Equivalent Cauchy Stress
- Available Element Scalar: Equivalent Elastic Strain
- Ok

e) Ok

7.2 Element Types o Run Job

1 Mame |jobl
a ) SOI : d Type | Structural
- 80 User Subroutine File
- Al I Exlstl ng O Paralielization/GPU No DDM

1 Assembly/Recovery Thread

- O k 1 Solver Thread

No GPU(s)
b) O k Title Style Table-Driven > Save Model
. Submit (1) Advanced Job Submission
7.3 Jobs: Properties psate Merior a
Status Complete
a ) RU n Current Increment (Cyde) 50 (8)
. Singularity Ratio 0.18401
- Submit ( 1) Convergence Ratia 0.09111
. Analysis Time 4
- Monitor wiall Time 17
Total
- O k Cydes 210 CutBacks 3
b O k Separations 42 Remeshes 0
)
Exit Number 3004 Exit Message
8. Resu'ts Edit OutputFile | LogFile | StatusFile Any File

Open Post File (Model Plot Results Menw)

8.1 File: Open Defgult . =

Inc: S0

8.2 Model Plot
a) Scalar: Equivalent of Cauchy Stress
b) Style: Contour Bands
c) Skip to Inc: 50 7 ster000 9

7.9742+000

£.389e+000
5.596e+000
Inc: 50 +
. H Time: 4,000e+000
d) Scalar: Equivalent of Total Strain pyo—
4.010s+000
8.216e-001
e) Ok \7 3.217e+000
7.403e-001
6.5902-001 2.424e+000
5,7776-001 1,631e-+000
4.964e-001 8.3685e-001
4.151e-001 4.567-002
3.338e-001
2.52%e-001
Equivalent of Cauchy Stress
1.712e-001
8.987e-002
8.5692-003
S S

lcasel

Equivalent of Total Strain



8.3 History Plot
a) All Incs
b) Add Curves
- X-Axis > Data Carrier Type — Contact Body
- Contact Body — cbody2
- Variable - Pos X
- Y-Axis >Data Carrier type — Contact Body
- Contact Body — cbody2
- Variable - Force X

- Add Curve
c) Fit
d) 0 k Force ¥ chody?2 (x10) Icase1
e
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Powtorzyc¢ analize z WYLACZENIEM tarcia:

Zamkna¢ plik wynikéw | wréci¢ do modelu
W drzewie ustawien klikng¢ podwadjnie w Jobs - ,,jobs1” (wchodzimy do edyciji)
W ContactControl odznaczamy opcje Friction (zob. 7.1.c)

uruchamiany analize jak w p. 7.3 (czyli klikngé podwadjnie w Jobs - ,,jobs1” i RUN)
Porownujemy wyniki z punktem 8.

Inc

Time

50

1 4.000e-+00

6,3352-01

5.707e-01

5.079e-01

L 4451e-0

L | 382301

L | s

2,567e-01

1,940e-01

1.3126-01

6,8388-02

5.5888-03

lax: 6.3352-01 @hiode 599

in: 5.586e-03 @hode 460

-1.002




