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Using a steering knuckle as an example, this tutorial shows how to integrate 3D-elastic components into the
MESYS Shaft Calculation. The workflow covers importing the 3D geometry, aligning it in the coordinate system,
and defining bearing and contact faces. The components are then assembled into a complete model according
to the application requirements, and the wheel-suspension load cases are set up. Along the way, useful simpli-
fications are presented and plausibility checks are specified. The goal is a repeatable process that enables effi-
cient integration of 3D parts and provides robust results for system evaluation.

Figure 1

To follow along, you’ll need the
prepared 3D data and the associ-
ated calculation model; both are
available in the MESYS Downloads
section. This tutorial uses MESYS
version 12-2024.

Add elastic part as shaft

Figure 2
Use the context menu of 'Shafts' or 'Groups' to insert a 3D-elastic | File Calculation Report Graphics Extras Help
component as a Shaft or Housing. Once added, the component ap- =M ﬁE’} (4 =
J “ 24
pears immediately in the Shaft/Group tree, where you can freely ad- S 5
just its name, orientation, and properties. v | ‘
v i Add Shaft
‘ In the MESYS Shaft Calculation, create a new model. Shaft
Add Group
E=m) Add an 'Elastic shaft' as shown in Figure 2. e Sl et
Add Planetary Group
- Add elastic part as housing
1e Cale Report ot — A:sdehﬂicparlasshaft
=M PES
=
Sl E.F General Positioning Settings Settings Information
v Systemn i
v Shafts 2.1 Import CAD geometry /VD
Shaft :
Part 1 tl Marme |F'ad‘| / |
i~ e
[E Import CAD data «— Figure 3
« v <« Documents » Temp v | O Search
‘ Click the = button to import the STEP Orgenise = New folder
file for the wheel-bearing spindle (see 0 This e s
i M 3D Objects 4 Spindle.step —
Flgures 3/4) [ Deskiop /4 Steering Knucklestep Figure 4
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Maximum mesh size hmax mm Maximum mesh size hrmax mm
Mininommesh sie hirin m Minimum mesh size hmin mm
Generate second order mesh Generate second order mesh
(ke hewabedia) wesh Use hexahedral mesh
Tolerance for merging parts tal mm Tolerance for merging parts tol AR
| oK | I Mesh I Merge Maodify Cantel Mumber of surface nodes Mg 20504
Mesh Merge Modify Cancel

Enable 'Generate second order mesh' to improve geometric fidelity using quadratic shape functions
(see Figure 5).

Set reasonable mesh sizes and activate meshing to generate the corresponding reduced stiffness

matrix (Figures 5/6).
[:,g General Pasitioning Settings Settings  Information
¥,
21 X-Position
b Rotation angle
l-;:
Update view
X
: I Perrmanent coordinate transformation I
Lx
yo) ik In the Positioning
Q X-Position X D mm tab' define the
B | vroston uy b Jemm coordinate trans-
formation by en-
Z-Position uz ICI mm tering th yt
ering the rota-
Rotation angle ’ .
i tion angle and
‘ Orient the shaft so that the outer geom- Rotationvector [0 | the target direc-
etry points toward the coordinate origin | Rotation vector ry D || tion.
and the spindle axis is aligned with the  pnnecl Rotation vector = ?
Figure 7 ‘ oh

‘ The next step is to activate a reference plane in 3D space and place it at the coordinate origin.
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¥-Paosition

Z-Position

Face Support

Mot considered

Position

{53.9129, -12.6224, -12.9194}

rd

53.5

Double-click to select the face at the outer

ux |53.9129

uy

mim .
Specify the transla-
mm
tion to shift the ge-
ur |-12.9194 mm

Rotation angle ¢
Rotation vector mx
| Rotation vector ry |0

Diameter [ potation vector =z

Figure 8
General Positioning Settings Settings Information
X-Position
Rotation angle
Update view

I Permanent coordinate transformation I

=

ometry to the coor-
dinate origin.

Comment

1il...

Cancel Reference 0,0,0

S

end of the spindle geometry. Expand the table using the double arrow, that appears on
hover at the bottom right, then add the comment in the 4
7
corresponding field.
- Enter a name for the component (Figure 9).
m:: g L’} General Positicning Settings Settings Information
¥ System
~ Shafts LN | Impart CAD geometry vl b
Shaft L
Hub Spindle .:': Name |Hub Spindle
x
r]' Material IOwn Inpu‘il 2l B
Em Speed 1 Material data X
.Q Temperature ® isotropic material () orthotropic eylindrical O orthotropic cartesian
2 use second order mesh Noubes siodilie E MPa
; [[] support modal analysis Poi b 03
@ calculate displacements :
: :; ¢ :I “ t Density P kg/m*
calculate surface stresses
T calea ek Thermal elongation coefficient @ 107%/°C
calculate mode shapes
? Thermal conductivity A W/ K
Face Support Position Diameter [mm] Connection type Comment Cancel I
Figure 9 161 Not considered {0, 0, 0} 53.5 rigid Reference 0,0,0 T

- Select an isotropic non-ferrous alloy as the material using a custom material entry to highlight more
pronounced deformation under load (Figure 9).

Enable 'second order mesh', 'Calculate displacements' and
'Calculate surface stresses' so the results are available for
review under the 'Graphics' menu (Figure 9).

‘ Additionally, in the first 'Settings' tab, enable 'Centrifugal
expansion', 'Ring stiffness', and 'Ring contact' (Figure 10).

General Positioning Settings Settings Information

Consider gyroscopic matrix on connected nodes
Consider centrifugal expansion
Consider bearing ring stiffness

Consider bearing ring contact Figure 10

The option 'Consider bearing ring stiffness' adds the stiffness of the bearing rings to the elastic bearing -

support.

With 'Consider bearing ring contact', a contact model between the bearing ring and the component is -
activated. The fitting (interference) calculation will then not set the operating clearance directly; instead,
the clearance results from expansion or contraction of the elastic parts. If the component stiffness is
non-uniform, the bearing ring is already deformed after assembly.
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Use the context menu of Shafts or Groups to insert the 3D-elastic

component as Elastic housing (Figure 11). After selection, the new

component appears immediately in the Shaft/Group tree, where
you can freely adjust its name, orientation, and properties.

Repeat the import procedure as described under Add
elastic part as shaft, including assigning the material for the

steering knuckle.

‘ Assign a name to the component (Figure 12).

System =

v System
~ Shafts
Shaft
Hub Spindle

el Steering Knuckle

Obol AL

Figure 11
File Calculation Report Graphics Extras  Help
=28 @ Ee
System -]
~ System | ‘
~ Shes Add Shaft
Shaft =
Hub Spindle Add Group
Add Coaxial Group
Add Planetary Group
ey Adld elastic part as housing
3 Import CAD data
« v A4 ||« Documents > Temp v @ | SearchT
Organise v New folder
N This PC A Name h
30 Objects “y Spindlestep =
General B Desktop “\ Stesring Knucklestep 4
= :
Import CAD geometry v| | qe
MName |5teering Knuckle |
Materal  e—————fy. | Own Input ~ 4]
Temperature T "C

[ use second order mesh
| support modal analysis
[ calculate displacements
[ calculate surface stresses
[ calculate mode shapes

consider stiffness

Face Support

Figure 12 1 180 Mot considered

125,0, 0]

Position

76.5

Diameter [mm] Connection type

Comment 0@

Reference

rigid

Graphics menu (Figure 12).

1111

and 'Ring contact' (Figure 13).

Additionally, in the first Settings tab, enable 'Ring stiffness'

Assign material properties to this component as shown in Figure 9.

Enable 'calculate displacements' and 'calculate surface stresses' so results will be available under the

Align the component according to the coordinates shown in Figure 12 by selecting a face at the
outermost end of the geometry as the positioning reference.

General Positioning Settings Settings Information
Consider gyroscopic matrix on connected nodes
Consider centrifugal expansion

Consider bearing ring stiffness

Censider bearing ring contact Figure 13

System &

~ System
~ Shafts
Shaft
Hub Spindle
Steering Knuckle

Figure 14

Oobof AAKEE

=,

This completes the import
and positioning of the elastic
components.

Dob 8 B

‘ Both components now
appear in the 2D and 3D

views.
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. B1:48.5 B2:63.5
Wheel bearing setup Figure 15 o
—» —>
Concept x L o
The wheel bearing will consist of a pair of angular contact ball r [ ]
bearings, each 40 x 74 x 15 mm (Figure 15). In the next step, we !
will define the inner and outer contact faces. i
Spindle o
The axial positions of the bearings can be taken from the dimensioned view of the i '
T 1 15 o
wheel-bearing spindle on the right. -~ [
‘ In the lower pane that lists the faces for the wheel-bearing spindle, open
the context menu and select 'Add face'(Figure 17). ||
L. 41 =i 30 -
/ U Figure 16 73
Figure 17 = i
Faca . Support Position Diameter [mm] Connection type L Figure 18
S |Position x |45 | mm| N
nane | (D) ) | e O &
— posiion : f Jmm [
Axis ax :"
- Enter Position according to the axial location for the - . - =
first bearing (Figure 18); set the bearing width asLand | - Dﬁ - 2
the bearing inner diameter as D. Diameter [0 mm
Paosition of face center xF 48,1764 mm
Pasition of face center yF ’@l mm
Position of face center  2F mm
Concel Apply

‘ This creates an integral, single face for bearing seat B1 (Figure 19).

Figure 20

- Repeat the face-addition step for bearing seat B2 (Figure 20).

.z General  Positioning  Seftings  Settings Information

‘ If necessary, select faces a
and b and merge them as

shown in the figure below.
Then repeat the step to
merge a/b with face B2.

Figure 19

‘ If the mesh density causes
the two faces to have slight-
ly different widths, select
both and merge them via

calculate surface stresses

[ calculate mode shapes

Face Support Position Diameter [nm] Connection type Comment

the context menu (Figure
1 61 Not considered {0,0,0} 53.5 rigid Reference 0,0,0
20) 3 &7 Mot idered e 40 id B2
ot consideres rigi
9

Merge unconnected faces - rigid |a

Figure 21 General Positioning Settings Settings Information

- Select the appropriate entry in the Bearing column for both bear-
ing seats, then - in the lower-right pane - insert an angular con-
tact ball bearing with the dimensions from Concept.

- Set Connection type to Elastic bearing.

[eTRel sl ol el l sl 0 0

‘ Open the rolling-bearing selection dialog using the = = - button,
as shown in Figure 22.
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Figure 22
Face Suppert Position Diameter [mm] Connection type Comment | EDF Rolling baaring. \ S
1 B Support (63.1738, 0.0401883, 0.0099236) elastic bearing NG =
2 60 Mot considered {0, 0, 0} Hame |E1 \ |
Position x m mm
33 Support Y 1181764, -0.04396 0.010200 elastic bearing
Not considered F— Type |Angular contact ball bearing |
Calculate stiffness rigid Shaft connected to inner ring |
Support [=] elastic bearing € ——— T 3
Force General  Bearing geometry  Bearing configration  Material and Lubrication  Loading  Track roller /
Shaft: 'Shaft'
IAngu\ar(ntacthaHhEafmgl | ||| Enter outside geometry anly | ~
it ‘ Select the re- %:: = - ... and assign the = A .
‘ :H'Ile Opt:)on e Spective rows o Fatiue foad frit bearings B1 and B2. f
e astic ea- Number of rolling elements . :| Beadwn chasmce . . gem
. D\ametfrofm\\mggE\Ements for the bearlng [ Jmm Aol clesamce Thenr in the Rolllng Shart>
rng accounts Pitch diameter [ Jmm H H Sha
seats ... bearing dialog, Huyf Spindle
for the compo- | comsctange G || sfering knucl |
) ; . . - start the calcula- Bedsioos
nent’s elastic deformations when computing the bearing’s load ) =
distribution. tion. B2
Steering Knuckle
. . Figure 23
- In the lower pane with the tabular list of faces, open the context
menu for the steering knuckle and choose 'Add face' (Figure 24).
For bearing seat B1, enter x = 25 + 15.023 + (50.011 - 15.023)/4 =
48.77 mm (Figure 23).
B2: 66.264 mm
2 Iz General Ppositioning  Settings  Settings  Information : e
3 x| Import CAD geometry v| [ i Srmm
I't: Name ‘S(Eermg Knuckle | < — GCS (0,0,0)
e" Material B0 Addface X f ;
', [ i e i S~ L 4
0 O support modal anaiysis Besiiel E mm X ! E
calculate displacements Position y o fmm E:‘ | !
calculate surface stresses Position 2o fmm r‘,: i ]
[ calculate mode shapes Aus ax Y ! i
[ consider stiffness Axis yp ] L‘s | i
e 8 L
Face support Pasition Diameter [mm] ~ Connection type Comn| v [maa o = ' '
1190 Not considered 125,0,0 765 rigid Reference D‘E::m o . &/
2236 |1 (481764, -0.0430655, -00102003) 485024, 0,00 74 elastic bearing  [B1 oshion offace center xF 485924 | mm E
3237 B2 (63.1738, 0.0401883, 0.0099236)  |(67.5736,0,0) 74 elastic bearing B2 Position of face center yF D mm ! i
Figure 24 R Position of face center 2 [0 | mm W/ 17.494 2
@ Change direction il
’ Add face cancel || Apply Schnitt A-A
p— 15.023

In the lower pane with the tabular list of faces, open the context menu for the wheel-bearing spindle

and choose 'Add face' (Figure 24).

For bearing seat B2, enter *Position x = 25 + 15.023 + (50.011 - 15.023)3/4 = 66.264 mm (Figure 24).

The individual bearing-seat width of 17.494 mm is obtained as half of the total bearing-seat width:

(50.011 - 15.023) / 2.

- In the 'Bearing' column, assign B1 and B2 to their respective bearing-seat faces (Figure 24).

In the 'Connection type' column, set 'elastic bearing' for the bearing-seat faces of both bearings B1 and

B2 (Figure 24).

Figure 25

In the 2D view, set the orientation -
of B2 to O arrangement (back-to-
back) (Figur 25).

Bearing details
Change orientation

Properties

‘ The rolling bearings now appear in the 2D and 3D views (Figure 26).

MESYS AG Shaft Starter Scope — 3D Elastic Parts — Steering Knuckle
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Set Axial clearance Pa (unmounted) to 'User input', and for both bearings specify Tolerance class, Fits, -

Roughness, Shaft inner diameter, and Housing outer diameter (Figure 27).

System

General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller
Vv System
afts ngular contact ball bearin ~| | Enter outside geometry onl »
~ Shaft Angul: tact ball by g Enter outside g try only
Load Interface . — . X ——
Hub Spindle Inner diameter d ltiﬂ—l mm | Dynamic load rating cr |%| kN
Staering Knuckde Outer diameter p [ma mm || Static load rating cor [180221 KN
*~ Bearings 5
B ‘Width B 15 mm Fatigue load limit Cur (0.939193 kN
B Number of rolling elements z |15 Bearing clearance User input ¥
Diameter of rolling elements Dw |9.525 ‘ mm Axial clearance pa |10 um | =
Pitch diameter Dpw |57 mm Bearing talerance ISO 492 - PO ~
Contact angle o |30 e . || Fit to shaft mé P
Conformity inner ring fi  |0.52 ‘ Surface roughness shaft Rz pm
Conformity outer ring fe |n,52 Shaft inner diameter dsi mm
Shoulder diameter inner ring dsi (5319 mm + | Fit to housing K7 *
Shoulder diameter outer ring dse (60.81 ‘ mm | - || Surface roughness housing Rz pm
Figure 27 Housing outer diameter dhe |105 mm

1D shaft coupling

A 1D shaft segment will be coupled to the wheel-bearing spindle. It is used to define an eccentric force. With
the appropriate setup, the software will transmit the loads through this 6-DOF interface into the bearings and

the steering knuckle in a physically consistent manner.

\
System g 1
oo ‘ Replace the default name 'Shaft' with a meaningful one. The diameter shall be
Load Interface H
, . - . . oriented to the
ot e ‘ Set the axial position to 14 mm so the 1D shaft is posi- heel 4
~ Beari . . whneel-Tlange diame-
R tioned directly at the wheel flange. g
82 ter.
General  Geometry Loading Supports  Sections  Settings General Geometry ading Supports Sections
Gefiefal Outer Geometry
Mame |Load Interface | _ _
Length [mm] Diameter 1 [mm] Diameter 2 [mm)]
Material Steel ~| |88
Figure 28 Position x |14 mm 11
General ~ Geometry Loading Supports  Sections  Settings
. L |Excentri: forcel 2
oo ‘ Add an 'Excentric force'. In a — ‘ |
i . MName |Load
sha[t:ad — following step, the values shall I [— r B |mE B
Hub Spindl . .
Steering Knucki be assigned via a load spec- it b o Jmm
M Bea;?gs trum Radius r mm
General  Geometry Loading  Supports  Sections  Settings
@ General
T | Enable 'Speed' for the 1D element.
aterial ee v +
Position % mm In a following step, the value shall
nol Jem be assigned via a load spectrum.
Figure 29 Temperature T |20 °C
MESYS AG Shaft Starter Scope — 3D Elastic Parts — Steering Knuckle 7/10
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Figure 30
System = v e - = -
: Lz General Positioning Settings Settings Infarmatian
¥ Systeam %
~ Shafts =4
Load Interface Ex ‘ Select '1D element' as the bear- |
Hub Spindle i . . 1 1 H
ey acs ing type in the 'Support' column.
¥ Bearings R Set 'average' for 'Connection
B1 v
B2 bx type'.
e,
At this point, de- po; - Under the 'average' option, the reaction
fine via which force is distributed across all nodes of
face the connec- tf;e;acfe, and the;vehrage d|sp|ace:1ent
. of the face is used. This prevents the
tion of the 1D el- P
- component from being stiffened.
ement (load in-
te rface) to the Face Support Position Diameter [nm] Connection type Comment
spindle shall be 21 Support {63.1738, 0.0401883, 0.0099236] 40 elastic bearing B2
established. 2 60 Mot considered {0, 0, 0} 53.5 rigid Referenz 0,0,0
' 365 Support {48.1764, -0.0439655, -0.0102003} 40 elastic bearing B1
4E5 Shaft: 'Load Interface’ {15, 9.6626%e-06, 3.24119e-05) 0 average Load

Interfaces for coupling to the environment

As shown above, in the Bearing column you define the physical connection of the selected face to
the environment, while Connection type specifies how this face is mapped to a reduced node and
how forces and deformations are transferred. At this point, we shall define all

Face Support

Position [mm] G Comment

2 Set as fixed

Add face

Figure 31

remaining interfaces of the steering
knuckle accordingly.

‘ For each bore, select its two inner-surface
faces and merge each pair, respectively.

Figure 32

‘ In the right-hand pane, for the connection to the Tie rod, activate a 'Stiffness matrix' with hypothetical

content, as shown in Figure 33:

Face Support Position Diameter [mm] Connection type
161 Set as fixed (143, 78, 0} 1] average
Set as fixed (147, 147.886, 0) average
; _
4210 Support {88.5, -78, 0} average

5232 B1 {48.1764, -0.0439655, -0.0102003} {48.5924, 0, 0} 74 elastic bearing

6 233 B2 {63.1738, 0.0401883, 0.0099236}  {67.5736, 0, 0} T4 elastic bearing

Figure 33

Comment
Strut lower

Strut upper

Control arm
B1

B2

o

.
4+
434

:
Name ‘SM Tie rod ‘ 5
Position Ax I:l mm @ $

Connect to housing ~

ux [mm] uy [mm] uz [mm] rx[mrad] ry [mrad] rz [mrad]

Fx[N] 20 0 (] 0 0 0

Fy [N] 40 o o o o

Fz [N] 400 ] o o

Mx [Nm] 45 o o

My [Nm] 2 0

Mz [Nm] 45 v

- In the right-hand pane, for the connection to the control arm, activate 'General constraint' as shown in

Figure 34:

MESYS AG

Shaft Starter Scope — 3D Elastic Parts — Steering Knuckle
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Figure 34
Face Support Positi i [mm] Connectiontype ~ Comment | i
161 Set as fixed {143, 78, 0} o average Strut lower =
Name |AR Querlenker |
2 62 Set as fixed (147, 147.886,0} 0 average Strut upper
Position Ax l:l mm
3170 Support {128, 9, 118} 1] average Tie rod ‘ﬁ '$ E’
! Connect to housing ~
« T e "R S N
Translation in x-directio
Type Fixed v
. Offset 5 [0 mm =
Your matrix should then appear as follows: v
Figure 35 Clearance A, IC' mm
Face Support Position Diameter [mm] Connection type Comment Translation in y-direction
161 Set as fixed {143, 78, 0} 0 average Strut lower Type Fixed to the left )
2 62 Set as fixed {147, 147.886, 0 © average Strut upper Offset 5, l:l mm
3 170 Support {128, 9, 118} 0 average Tie rod TRRAIAtan i clirettinn
4 187 X Mot considered X 25,0, 0} X 765 X rigid X Reference X Type Stiffness v
5 210 Support {88.5, -78, 0} 0 average Contral arm stiffness z  |4000 N/mm
6 232 B1 {48.1764, -0.0439655, -0.0102003) {48.5024, 0, 0} 74 elastic bearing B1 Offset & D mm
7 233 B2 {63.1738, 0.0401883, 0.0099236}  {67.5736,0,0} 74 elastic bearing B2 e E l:l mm
Rotation around x-axis
. Type Stiffness ~
‘ Delete face 187, which served as the reference for _ S
Stiffness ox |45 Mmyrad
positioning the knuckle (Figure 35). —_— ol i
Clearance A, |0 rad
Figure 36 X .
Rotation around y-axis
F: 5 rt Positl Di 1 C fat C it
| ace“: uppol osition iameter [mm] onnection type ommen g Stiffness =
1; { Support {63.1738, 0.0401883, 0.0099236} 40 elastic bearin B2
e PP 9 Stiffnass cry Nmy/rad
45 Shaft: 'Load Interface’ {15, 9.66269e-06, 3.24119e-05] o Last
2 El oad Interface’ {15, e-06, e-05} average ast Offset B l:l =
360 X MNotconsidered X (0,00 X 535 X rigid X Reference 00,0 X Clearahte A, o |rad
4 65 Support {48.1764, -0.0439655, -0.0102003} 40 elastic bearing B1
Rotation around z-axis
Type Stiffness v
- Also delete face 60 on the spindle, which served as the Stifnees o Nmyrad
reference for positioning the spindle (Figure 36). offset 5.0 |rad
Clearance A, l:l rad

‘ Now start the calculation:

{ﬁ

%) MESYS Shaft Calculation w | Ifinthe following step you receive the error message shown on the
left, the local coordinates for the outer bearing seats must be
e Error in 3D elastic part 2 ('Steering Knuckle'). corrected.
The orientation of elastic faces does not match.,

Reverse the direction as
shown in Figure 38.

Figure 37

L 210 Support {88.5, -78, O} e o e s average Control arm
232 Bl [48.1764, -0.0439655, -0.0102003) [IEREEERN elastic bearing Bl
| 233 B2 (63.1738, 0.0401883, 0.0039236)  {57.5736, 0,  ~ddface elastic bearing 82

Set approximation order

Figure 38

‘ The calculation step should now complete without any error message, and as confirmation the 2
corresponding icon indicating a successful calculation should appear in the lower-right corner.

Load Spectrum
‘ Enable the option Consider load spectrum.

‘ [ consider load spectrum

MESYS AG Shaft Starter Scope — 3D Elastic Parts — Steering Knuckle 9/10
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‘ The simple, hypothetical load spectrum

=)

shown alongside shall be set up;ina
following step, the results shall be
analyzed.

Optionally, use 'Results element’.

Results
Main Window

—

Figure 41

Frequency n [rpm] Fa [N] Fr [N] Ft[M]

Shaft Load Interface Load Interface Load Interface  Load Interface
Element General Belastung Belastung Belastung

1 Driving 075 815 o -4500 o

2 Cornering  0.25 815 200 -3130 o

] Run calculation for result element only Result element 2 o

Figure 42

In the 3D view of the main win-
dow, you can display an anima-
ted deformation via the context
menu (see right-hand figure).

Geometry 3D

Geometry 3D (deformed)

Geometry 3D (animated deformation)
Geometry 3D (animated)

Geometry 3D (power flow)

Results Overview

The contents of the Results overview in the bottom screen pane

can be edited via Extras => Results overview.

Graphics Menu

—

Graphics Extras Help
CAD >
Load spectrum
Deflection

In addition to the usual graphical outputs for analysis, a range of 3D visualiza-
tions is available:

I 3D elastic parts | J

Bearing system reliability Hub Spindle

Bearing overviews 4

Bearings 2

Load spectrum 4

3

Steering Knuckle »

Hub Spindle 4

Steering Knuckle »

Figure 44

Hub Spindle (Equivalent stress) H
559 K oiay  Lr
447 EX 0.086 ]
36 I"::: 088 ’E‘
'z ‘x
= e I
1.3 l i oo22 I L
02 R 0.000 pel
s 2
o =)
wa'l L ol K
9
8.0 l ot 0.132 2
in 5’ 0.120 E‘f
" 2%
LX) owe
263 . L 0.007 I I
404 R 0.085 R
el pel
B
000606 L
¥
0.00488 =
0.00372 rt:"
T
ooozss [ =,
000138 . o
0.000223 R
2

Figure 43
Geometry © Deformation effece
Steering Knuckle: Deformation of face 'B1'
Geometry 3D (deformed) —ur —
Geometry 3D (deformed) ux 0067 00005
£ oos -
Geometry 3D (deformed) uy H o003 E
= ooz <
Geometry 3D (deformed) uz 2 00001 g
E O £
Geometry 3D (deformed) un s 00001 2
g 002 H
Equivalent stress 04 -0.0003
Signed equivalent stress B L -0.0005
Stress in X-direcion | | ~ToTootaseew
. . . Positi ]
Stress in Y-direction osttion [1
Stress in Z-direction Deformation of fece B2
. s Hub Spindle: Deformation of face ‘82"
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ShEhENgEsRE e
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Gap width 'B1" Hub Spindle: Gap ctween bearing ring and elastic part 82
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1105
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1.2e05
-125¢-05
-1.3¢05

Gap width (mm]

-135¢-05
1405
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Position [']

Deformatice of 1ras
—

MESYS wishes you an instructive and profitable experience with our tutorials. If you have any queries, sugges-
tions or questions, please do not hesitate to contact info@mesys.ch .

MESYS AG

Shaft Starter Scope — 3D Elastic Parts — Steering Knuckle

10/10


mailto:info@mesys.ch

	Contents
	Add elastic part as shaft
	Add elastic part as housing
	Wheel bearing setup
	Concept
	Spindle
	Steering Knuckle
	Bearing settings

	Interfaces for coupling to the environment
	Load Spectrum
	Results
	Main Window
	Results Overview
	Graphics Menu


