Example of composite structure with 3D elements in ABAQUS

Cantilever beam of the length L=3m, fixed on the left edge, loaded on the top.

Material data: top & bottom layers — material 1

middle layer — material 2

06 I
i n
‘ 04
!
STUDENT EDITION OF ABAQUS IS RESTRICTED TO 1000 NODES!!!
[Menu/Part/Create] or & Create Part X

click the button

Create Part &’

MODULE: PART

MName: | composite_beam

Medeling Space
@ 30 (O 2D Planar () Axisymmetric

Type Options
® Deformable

(O Discrete rigid

(O Analytical rigid

Mone available

() Eulerian
Base Feature
Shape Type
@® Solid
) Shell Revelution
Sweeg
) Wire P
O Point

Approximate size: |2

Continue...l | Cancel |




Create rectangle
=1

Starting corner coordinates: 0,0
Opposite corner: 0.4,0.6

Depth: 3

# Edit Base Extrusion b
End Condition
Type:  Blind
Depth:
Options
Note: Twist and draft cannot be specified together.
[ Include twist, pitch: [0 | (Disi/Rer)
[ Include draft, angle: D (Degrees)

Gane

Create Datum Plane; Offset

&y

From Principal Plane .

XZ Plane, Offset: 0.0

Create Datum Plane;
Offset From Plane U“U

Select the previous plane,
Specify the offset: Enter Value,
Accept the offset direction,
offset: 0.2

Repeat one more time with
offset: 0.2

Partition Cell: Use Datum Plane

i

Select planes.

To hide planes: choose Remove

selected T
Select entries to remove:
Datums, then click each plane




In toolbar: Selection

gggnge into Cells Cells E 'i | %‘L_':E_*“ =
[Menu/Tools/Set/Manager/Crea
te] o¢ Create Set ¥

Mame: | layer_top |

Create 3 layers, starting from
the top Type: Geometry

| Continue... || Cancel |

5 Set Manager

Name Type
layer_bottom Geometry
layer_middle Geometry
layer_top Geometry
Create..| | Edit. Rename. Delete. Dismis
Create Datum CSYS: 3 points
2 o= Create Datum CSYS X

+a

W ETG = Datum csys-1
Rectangular Dtum c

Coordinate Systern Type

select 3 points in each layer and (® Rectangular
define local coordinate systems O Cylindrical
() Spherical

| Continue... | | Cancel




MODULE: PROPERTY

i,
Create Material |£
Mechanical — Elasticity- Elastic

Material-1
Engineering Constants:

CALCULATE SHEAR
MODULI!!!

Material-2
Isotropic

Material-1

4 Edit Material

Name: Material-1

Description:

Material Behaviors

General  Mechanical Thermal  Electrical/Magnetic  Other
Elastic

Type: | Engineering Constants ~ Subop|
[] Use temperature-dependent data

Number of field variables: 0

ale (for viscoelasticity): Long-term |

[ Ne compression

[ Notension
Data
B B2 B Nui2 Nut3 Nu23 G12 G613 G23
1 10069 10069 2069 03 03 03 38569 38569

oK Cancel

Material-2

& Edit Material
Neme:  Material-2

Description:

Material Behaviors

General Mechanical Thermal  Electrical/Magnetic ~ Other
Elastic

Type: | Isatrapic M ~ Subop|

oK Cancel

R
1

Create Section j
Section-1 with Material-1
Section-2 with Material-2

Section-3 with Material-1

&¢ Create Section >

Mame: | 5ection-1

Category — Type
(®) Solid
() Shell

)

Generalized plane strain

() Beam Eulerian
Composite
() Other
Continue... Cancel




& Edit Section
Marme: Section-1

Type:  Selid, Homegeneous

Assign Section Il
Choose: Sets
For each layer choose

appropriate Section generated in
the previous step.

# Region Selection

Eligible Sets

Sets below may contain elements, cells, shell faces,

or wire edges,

MName
layer_bottom
layer_middle
layer_top

Type

Geometry

Geometry
Geometry

[] Highlight selections in viewport

# Edit Section Assignment
Region

Region: layer_bottomn

Section

Section: | Section-3

<

&

Mote: List contains only sections

Type: Solid, Homogeneous
Material: Material-1

applicable to the selected regions.




Assign Material Orientation

b

Select appropriate layer

Choose: Datum CSYS list

Similar process for other layers.

# Region Selection
Eligible Sets

Sets below may contain elements, cells, shell faces,
or wire edges.

Mame

Type
layer_bottom Geometry
layer_middle Geometry
layer_top Geometry

[] Highlight selections in viewport

4+ Datum CSYS List X




MODULE: ASSEMBLY

I
Create Instance %

4= Create Instance >

Create instances from:
(®) Parts () Models

Parts

composite_beam

Instance Type
i Dependent (mesh on part)

(® Independent (mesh on instance);

Mote: To change a Dependent instance's
mesh, you must edit its part's mesh.

[] swuto-offset from other instances

Apply Cancel

MODULE: STEP

Create Step v

5 Create Step >

Mame:

Insert new step after

Procedure type: | General ~

Dynamic, Temp-disp, Explicit
Geostatic

Heat transfer

Mass diffusion

Soils

Static, Riks W
£ >

Continue... Cancel




MODULE: LOAD

Create Boundary Conditions

=

Press shift and select face parts

5 Create Boundary Condition

Mame: | BC-1

Step: | Initial

Category
(® Mechanical
() Electrical/Magnetic

() Other

Types for Selected Step

Symmetry/Antisymmetry/Encastre

Displacement/Rotation
Velocity/Angular velocity
Acceleration/Angular acceleration
Connector displacement
Connector velocity

Connector acceleration

Cancel




MName: BC-1

Step:  Initial
Region: (Picked)

%+ Edit Boundary Condition *

Type:  Displacement/Rotation

JUr
[Jur2
[JUR2

CS¥S: (Globall [ L

=
B u2

Note: The displacement value will be
raintained in subsequent steps.

QK

Cancel

Create Load

Select top edge of the model

L

MName: Load-1

Type:  Pressure

Region: Surf-1

= Create Load *®
Mame: | Load-1
Step: | Step-1 ~
Procedure: Static, General
Category Types for Selected Step
® Mechanical Concentrated force ~
Tl Moment
Shell edge load
il Surface traction
(O Electrical/Magnetic Pipe pressure
v Body force
O Other Line load
Gravity
Bolt load v
Continue... Cancel
5 Edit Load X

Step: Step-1 (Static, General)

Distribution: | Uniform
Magnitude: | 100

Amplitude: | (Ramp)

[l

oK

Cancel




MODULE: MESH

Seed Part Instance

o= Global Seeds

Sizing Controls

Approximate global size:

Curvature control

Maximum deviation factor (0.0 = h/L = 1.0%: 0.1

(Approximate number of elements per circle: 8)

Minimum size control

O By fraction of global size (0.0 < min < 1.0} | 0.1

] By absolute value (0.0 < min < global size) |0.012

oK Defaults

Cancel

Assign Mesh Controls k

Press shift and select all objects

# Mesh Controls

Elernent Shape

Technigue

(®) Structured .

() Sweep |:|
() Bottorn-up |:|
Assign Stack Direction...
Ok Defaults Cancel




E

Assign Element Type

%5 Element Type

Elernent Library
(®) Standard () Explicit

Geometric Order
(@ Linear (O Quadratic

Hex  Wedge Tet

[ Hybrid formulation [] Reducedlntegrat\on [ Incompatible modes

O Improved surface stress visualization

Element Controls

Family

Acoustic

Cohesive

Cohesive Pore Pressure

i

Mesh Part Instance a

MODULE: JOB

L |

Create Job

Choose: Job Menager and
Submit

Running the analysis and
visualizing the results
Module: job[Menu/Job,
Menager]; Or (##MB) on Jobs
in MT, create, name
[obliczenial], Cont, OK

Hourglass stiffness: ) "
Viscosity: (®) Use default () Specify
Kinematic split: Average strain Orth
Second-order accuracy: () Yes (@ No
Distortion control: (®) Use default () Yes () No N
C3D& An 8-node linear brick,
Note: To select an element shape for meshing,
select "Mesh-> Controls” from the main menu bar.
OK Defaults Cancel
allle
5 Create Job >
Mame: M]3
Source: | Model
Model-1
Continue... Cancel
% Job Manager
Name Model Type Status Write Ing]
Model-1 Full Analysis  Mone Data Che
| Submi
Contimt|
Monito)
Result
il
Create... Edit... Copy.. Rename... Delete... Dismiss




If the calculations completed successfully press Results.

U, Magnitude
+1.933e-05
+1.772e-05
+1.611e-05
+1.450e-05
+1.28%9e-05

+0.000e+00

S, Mises

(Avg: 75%)
+3.479%+041
+3.18%e+04
+2.89%+04
+2.610e+04
+2.320e+04
+2.030e+04
+1.740e+04
+1.450e+04
+1.161e+04
+8.707e+03
+5.809e+03
+2.911e+03
+1.340e+01




