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Part 20: Excavator bucket with a pivot bearing and
a triangular load

A excavator bucket is pressed against a wall with a pivot bearing and a triangular
load in the X direction.

Pivot Bearing

Triangluar Load in
X direction

10 Nfmm?2

Contact-Surfaces
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Create a Pivot Bearing

e
-

Select register "View" and == to create a surface model with "very course® so

that each hole can be selected with only one surface.

3D @ — B
i % [ 1. Main View - 2. Node-Modus -

Preview  Zoom Surfaces MNodes
Surface Modus is active - Surface= 113

ol Create Surface Model

(®) very course () moderate () veryfine () very much
Surface Accuracy: Help
(®) complete V12 () complete V8 () Guick with a Range

[] with mare Edge-Checks but need longer untime

Cancel Generate Surface Model

Show Pivot Bearing dialog box

Select register "Edit FEM Project" and menu "Pivot Bearing" to display the Pivot

Bearing dialog box.

Background
Axis Cross

Select the menu "Step 1: Select Surfaces for a Pivot Bearing®.

and click on the two upper drilling surfaces. These are displayed in the select box,
select "Create" there to display the selected surface nodes in the pivot bearing

dialog box with the node coordinates.
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| Suface Nodes Lines

Mumber of Sufaces = 315

- Surface 97 -
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- Surface 100
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- Suface 103
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- Surface 106
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- Surface 108
- Surface 109
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® Surface 113
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Hidden-Line erzeugen

Create a Surface Model

Sort and Hide -Surf.ac:es
Hide some Surfaces

Show only Surfaces

Create Cuts with EGS

Select menu "Sort->Z" to sort all nodes in Z-direction from -50mm to 50mm.
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Files  View  MeshGeneration | EditFEM-Project | FEM-Analysis  Postprocessing  Training

3. Surface Load -] D4 2. Pivot Bearing -] D -

[ Show Loads Boundary-Conditions [ Show Boundary-Conditions | Element-Groups | Materia Il-_DataS
Surface Modus s actve - Surfaces= 180

/ | 6. Loads -

Editor

85 Pivot Bearing = O x

Step 1: Select Surfaces for a Pivat Bearing ‘

Flache 3600 Knoten 7003 X 977.817 Y 164295 7 40 A Sort - ¥

Flache 36243 Knoten 7009 X 334.232 Y 166743 Z 40
Flache 3600 Knoten 752 X 970.5Y 1635.28 7 4D

Flache 36239 Knoten 7007 X 556.044 Y 1680.37 Z -4D
Flache 26239 Knoten 7008 X 543.38 Y 1677.27 Z -40
Flache 36244 Knoten 7006 X 568.828 Y 1677.71 Z 4D
Flache 36248 Knoten 7004 X 381.476'Y 1655.62 Z 40

Flache 36255 Knoten 7012 X 546373 Y 1633.11 Z 40

Flache 36250 Knoten 7010 X 931516 Y 1654.6 Z -40 Boundary Candtions
Flache 36250 Knoten 7011 X 935,693 Y 1642.08 Z 40

Flache 36244 Knoten 7005 ¥ 578,174 Y 1668.4 Z -40 i X direcion
Flache 37774 Knoten 6720 % 936,232 Y 1641.31 Z 40

Flache 37792 Knoten 6713 X 981478 Y 1655.78 Z 40 & in ¥ direction
Flache 37758 Knoten 6716 ¥ 855573 Y 1630.95 Z 40 A
Flache 1456 Knoten 6714 X 578.016 Y 1668.67 Z 40 [ in Z direction

Flache 1458 Knoten 6717 X 942.043 Y 1676.93 240
Flache 1448 Knoten 6719 X 931572 Y 1653.81 240
Flache 1441 Knoten 6712 X 977.817 Y 1642.95 7 40 I
Flache 1445 Knoten 5721 % 946 516 ¥ 1633.04 Z 40
Flache 1461 Knoten 6715 X 968.417 Y 1677.54 Z 40

Flache 14157 Knoten 6722 % 959.732 Y 163113 Z 40

Riache 14157 Knoten 733X 970.5 Y 1635.28 Z 40 Nuriber of B2 0
Rache 1461 Knoten 6070 X 968.965 Y 1677.63 Z 50 _
Flache 1445 Knoten 6053 X 955,108 Y 1631.11 Z 50 from
Fiache 1445 Knoten 6064 X 946,086 Y 1633.23 7 50 v

urtil

Step 2: Create Pivot Bearing

Now mark the first 11 surface nodes with the Z coordinate -50 mm and create the
first pivot bearing with menu "Step 2 Create Pivot Bearing".

Then repeat the marking and Step 2 for Z= - 40, 40 and 50 and create a total of 4
pivot bearings.
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Generate a triangular surface load

Create a new surface model with "moderate" so that surface 65 can be selected for
the surface load, otherwise the surface is connected to another surface.

ol - O e

Suface Nodes Lines

Number of Sufaces = 335

- Surface 49 ~
- Surface 50
- Surface 51
- Surface 52
- Surface 53
- Surface 54
- Surface 55
- Surface 56
- Surface 57
- Surface 58
- Surface 5%
- Surface 60
- Surface 61
- Surface 62
- Surface 63
- Surface 64
& Surface 65

- Surface 66 s

B8 Create Surface Madel — O

() very course (@ maoderate O veryfine () wery much

Sutace sy |

® complete V12 () complete V8 (O Quick with a Range

[] with more Edge-Checks but need longer runtime

| Cancel | Generate Suface Model | Hidden-Line erzeugen

I Create a Surface Mode! I

Sort and Hide Sufaces |

Hide some Surfaces

Show oHBTSurfaces

[ Create Cuts with EGs

Show all Sufaces |

Create a range of nodes

In the case of an uniform surface load with the same load values, surface 65 can be
clicked directly. In the case of an triangular surface load, however, a range of nodes
of surface 65 must first be created.

Select the "View" tab and the icon HMedes and menu ,Surface Nodes® to display all
nodes of the surface 65 in the Node Modus".
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7 il | View | Mesh Generation

Edit FEM-Project

FEM-Analysis.

Postprocessing

Training

» Rendering () Wireframe
) with Mesh  with Edges

Light| 10% ~

= | Hidden-Line new

(J 3D @ [3. Main View

View

Preview Zfoom
Node Modus i active

e

Surfaces Modes

ol — O 4
Suface MNodes | lines

Mumber of Nodes = 20434

|Edges w |

| Show Nodes |

Creafe 3 Range of Nodes

| Create a Range of Nodes |

| Surface Modes |

| Edge Modes Surface |

Defete 3 Range of Nodes

| Delete Range of Nodes

Edit 3 Range of Nodes
| Coordinate-Factor |

Y: 404784

Mode:

II

¥ -130.086
[] Mode numbering
[] Blement numbering

[] Element groups

[] Show Load Values
Edit Node-Size:
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Generate surface load

Select register "Edit FEM-Project" and menu "Surface Load" to create a triangular
surface load.

N  Files  View  Mesh Generation | EditFEM-Project | FEM-Analysis |

F .é_. S . - . | B .

| 3. Surface Load i 2. Pivot Beann -
ol il D | L g —
| Loads « |Point Load ‘ Boundary-Conditions [+] Show Boundary-Conditio

|Line Load MNode M
|Surface Load
| Gravitation Load

| Centrifugal Load

:Tempemture Load

S SR A TR e

{Monuniform Loads

Click on "in MPa" and "unequal along X-axis W2" and enter W1 = 0 and W2 = 10
and select the options "vertical to Surface" and "Select all showing nodes" and
create with menu "Create a Surface Load" the surface load.

o Loads = O =
Current Loadcase: E
Mumber of Yalues: |ﬂ | | Mew |

Belastung W1: D ®inMPa O orini
[ |ur|g|eich ertlang X-fchse W2= ~ || 10 | s m]wz

{2 in X Direction (O in Z Direction

Degrees:
(O in ¥ Direction (@ vertical to Surface
Selection:
() Select Sufaces (O Dragging a model region
() Select Nodes (@ Select all showing nodes
(O Define a coordinate range (O Select all showing sufaces

| Calculate Value of Suface Load | stcoer [

| Cancel | | Editor | | Create a Surface Load |

| Delete Loads |
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Show load values

You can display and check all load values of the surface load in the Node Modus
with "Show load values".

Convert Triangular Surface Load to Point Load

=) = O 4
Suface MNodes  [ines
Number of Nodes = 20434

| Show Nodes |

Cresfe 3 Range of Nodes
| Create a Range of Modes |

| Surface Nodes |

| Edge Modes Suface |

Delete 3 Range of Nodes
| Delete Range of Nodes |

Edit 3 Range of Nodes
| Coondinate-Factor |

Node:
z

[ Mode numbering

[] Element numbering

] Element groups

1 Show Load Values EI

Because the quick solver can only calculate surface loads in ,vertical to
surface” direction, the triangular surface load must now be converted into a Point

Load in the X direction.

Select the "Edit FEM project" and "Editor" tabs to create load case 2 with a Point
Load in the X direction using menu "Pressure->Point Load" menu. Finally, load case

1 with the surface load must be deleted.
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w Files View Mesh Generation | Edit FEM-Project | FEM-Analysis Postprocessing Training

D—+ [1. Boundary Conditions = D
Boundary-Conditiocns [] Show Boundary-Conditions | flement-Grou ps
Surface Medus is active - Surface= 469

T

Material-Datas

F 3. Surface Load - | /
Loads [~] Show Loads

Editor

|6, Loads

B8 Edit Loads — O *
Mr. Mode FHG Value Lis

» 767 1 - 07535319

2 768 1 -164.8453

3 805 1 -.02594512

4 806 1 -153.1546

5 7150 1 5469211

& 7151 1 6129158

7 7152 1 -881.1525

3 7183 1 -1009.421

9 7154 1 -1044 283

0 7155 1 -382.9976

il 7156 1 -992 3076

12 7157 1 -957.4283 - |

85 Convert pressure to point load = O *
Load Case: < > Load Cases:
Mumber of Loads/Load Case: Load Type: [ 1 Paint Load Select pressure load with load case:
| New Load Case | | Combine Load Cases | (®) in x direction FHG=1
| Delete Load Case | | Copy Load Case | Q iny direction FHG=2
in z direction FHG=3
| Load Factor | | Convert Temperature to a Load Case | Lz o
| Pressure->Point Load | | Change FHG | New load case with point load {overwrite):
| Point Load->Line Load |
oK Cancel oK

Create Boundary Conditions

To create the contact between bucket and the wall select register ,Edit FEM-
Project® and menu ,Boundary Conditions to clamped fixed the three surfaces of the
bucket in x, y and z direction.
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Postprocessing

With register ,,Postprocessing” the results such as displacements and stresses can
be evaluated graphically.

v.Mises-Stress with a triangular surface load in ,,vertical to surface“ direction
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