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Description

FINITE ELEMENT ANALYSIS of RRS REAR SUSPENSION ASSEMBLY RRS Trans-Am 3 link including Torque-
Arm & Over-Centre-Link suspension system for Ford Falcon XK to XF (1960- 1992), Ford Fairlane ZA to
DA, Ford Mustang 1964-1973.

RRS provided either physical parts of the rear suspension as manufactured by RRS or RRS drawings, and
supplied to CADtek in partly physical form partly 2D CAD drawings where a 3D CAD model was built for
the purpose of Finite Element Analysis (FEA).

The objective of the FEA was to determine the stresses within the assembly as a complete and
coherent suspension system when subjected to Torque moment force as a result of motive acceleration
or braking applied through the axle, and a secondary longitudinal (fore and aft) reactive force by the
vehicle mass due to acceleration and braking applied onto the rear suspension.

Assumptions

Chassis

Vehicle Chassis - for the purpose of this FEA study, vehicle chassis has been assumed to be infinitely
stiff. This assumption, however, is grossly exaggerated where it is known that a finite chassis stiffness
and rigidity will absorb a portion of loads applied onto and through the suspension system. Based on
this assumption, FEA results on individual suspension components are equally exaggerated, this can be
acknowledged as further factor of safety margin.

Chassis to suspension connections

Watts Link to chassis connections - for the purpose of this FEA study, these connections have been
assumed to be infinitely rigid. This assumption, however, is grossly exaggerated as both these
connections comprise flexible rubber bushings, which absorb high impact loads applied onto and
through the suspension system. Based on this assumption, FEA results in individual components are
equally exaggerated, this can be acknowledged as further factor of safety margin.

Lower trailing control arm and Strut / shock absorber to chassis connections - for the purpose of this
FEA study, these connections have been assumed to have a stiffness value of 20 kN/m. This
assumption, however, is grossly exaggerated as both these connections comprise flexible rubber
bushings, which absorb high impact loads applied onto and through the suspension system. Based on
this assumption, FEA results in individual components are equally exaggerated, this can be
acknowledged as further factor of safety margin.

Anti-roll Bar

Further, a normally fitted and active anti-roll bar which would normally distribute the loads over to
the opposite half-axle sub-system has been ignored from this FEA study.

Vehicle weight

Vehicle weight has been assumed to be 1800kg, allowing for the heaviest chassis with maximum
performance and modifications options.

.
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Model name: 012-022-001
Current Configuration: FEA

Solid Bodies

Document Name and Treated As Volumetric Properties Document.P-ath/Date
Reference Modified
DeleteFace1
W:\CADtek\JOBS\012
Mass:13.0166 kg ’
Volume:0.00164768 m*3 RI_!SZ\(())21§-SQ22 IT‘;.rq“\%?’_’“
Solid Body Density:7,899.97 kg/m*"3 imuration
Weight:127.563 N 2D, 3D\012-022-
: ’ 102.SLDPRT
May 8 21:36:37 2023
Mass:0.540742 kg W:\CADtek\JOBS\012
. A RRS\012-022 Torque Arm
Combine Volume:6.84483¢-05 m"3 | 2023 simulation\01 -
Solid Body Density:7,900 kg/m*"3
Weight:5.29927 N 2D, 3D\012-022-
hl 202.SLDPRT
May 8 21:51:42 2023
Mass:2.04284 kg W:\CADtek\JOBS\012
. N RRS\012-022 Torque Arm
Split Linet Volume:0.000260262 m"3 - 2023 Simulation\01 -
Solid Body Density:7,849.16 kg/m"3
Weight:20.0198 N 2D, 3D\012-022-
e 301.SLDPRT
May 8 21:51:44 2023
Mass:2.04284 kg W:\CADtek\JOBS\012
Split Linet Volume:0.000260262 m"3 RRS\012-022 Torque Arm
Solid Body Density:7,849.16 kg/m”"3 - 2023 Simulation\01 -
Weight:20.0198 N 2D, 3D\012-022-
301.SLDPRT
2
25
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May 8 21:51:44 2023

3/8 Clearance Hole1

Mass:23.5987 kg
Volume:0.00298718 m"3

W:\CADtek\JOBS\012
RRS\012-022 Torque Arm
- 2023 Simulation\01 -

Solid Body De\,'\;i'itg‘;;z,’zgﬁo ;g;":q 3 2D, 3D\012-022-913-
e V1.SLDPRT
Apr 21 22:55:26 2023
Mass:4.33122 kg W:\CADtek\JOBS\012
. N RRS\012-022 Torque Arm
3/8 Clearance Hole1 Volume:0.000548242 m" 3 - 2023 Simulation\01 -
Solid Body Density:7,900.2 kg/m"3
Weight:42.446 N 2D, 3D\012-022-
T 915.SLDPRT
Apr 15 20:14:47 2023
Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0999264 kg Toolbox
Volume:1.29774e-05 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*3 Inch\bolts and
Weight:0.979278 N screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023
Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0337294 kg Toolbox
Volume:4.38044e-06 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*"3 Inch\bolts and
Weight:0.330548 N screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023
Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0337294 kg Toolbox
Volume:4.38044e-06 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m"3 Inch\bolts and
Weight:0.330548 N screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023
Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0337294 kg Toolbox
Volume:4.38044e-06 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*3 Inch\bolts and
Weight:0.330548 N screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023
C:\Drawings
Mass:0.0337294 kg ADMIiSo idWorks
Volume:4.38044e-06 m"3 2023\browser\Ansi
Hex Solid Body Density:7,700 kg/m*3

Weight:0.330548 N

Inch\bolts and
screws\socket head
screws\socket head cap
screw_ai.sldprt
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Apr 16 23:32:01 2023

C:\Drawings

ADMIN\SolidWorks
Mass:0.0337294 kg Toolbox
Volume:4.38044e-06 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*"3 Inch\bolts and
Weight:0.330548 N screws\socket head

screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023

Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0999264 kg Toolbox
Volume:1.29774e-05 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*3 Inch\bolts and
Weight:0.979278 N screws\socket head

screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023

Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0999264 kg Toolbox
Volume:1.29774e-05 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*"3 Inch\bolts and
Weight:0.979278 N screws\socket head

screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023

Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0999264 kg Toolbox
Volume:1.29774e-05 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*"3 Inch\bolts and
Weight:0.979278 N screws\socket head

screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023

C:\Drawings
ADMIN\SolidWorks Toolbox
2023\browser\Ansi
Inch\bolts and
screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023

Mass:0.0999264 kg
Volume:1.29774e-05 m"3
Solid Body Density:7,700 kg/m"3
Weight:0.979278 N

Mass:0.0337294 kg C:\Drawings
Volume:4.38044e-06 m"3 ADMIN\SolidWorks Toolbox
Hex Solid Body Density:7,700 kg/m”3 2023\browser\Ansi
Weight:0.330548 N Inch\bolts and

screws\socket head

P
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screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023

Hex

Mass:0.0337294 kg
Volume:4.38044e-06 m"3

C:\Drawings
ADMIN\SolidWorks Toolbox
2023\browser\Ansi
Inch\bolts and

Solid Body Dw;;?r,{ggggoglsmrl 3 screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023
Hex C:\Drawings
Mass:0.0337294 kg ADM%;%‘@?Z{E’Q‘RZ:;‘WX
Volume:4.38044e-06 m"3 Inch\bolts and
Solid Body Density:7,700 kg/m"3
Weight:0.330548 N screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023
Hex C:\Drawings
ADMIN\SolidWorks
Mass:0.0337294 kg Toolbox
Volume:4.38044e-06 m"3 2023\browser\Ansi
Solid Body Density:7,700 kg/m*"3 Inch\bolts and

Weight:0.330548 N

screws\socket head
screws\socket head cap
screw_ai.sldprt
Apr 16 23:32:01 2023
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Study Properties

Study name Static 1 _ +1085Nm +3600kgf
Analysis type Static

Mesh type Mixed Mesh

Thermal Effect: On

Thermal option Include temperature loads
Zero strain temperature 298 Kelvin

Include fluid pressure effects from Off

SOLIDWORKS Flow Simulation

Solver type Automatic

Inplane Effect: Off

Soft Spring: Off

Inertial Relief: Off

Incompatible bonding options Automatic

Large displacement Off

Compute free body forces Off

Friction Off

Use Adaptive Method: Off

Result folder

SOLIDWORKS document (W:\CADtek\JOBS\012
RRS\012-022 Torque Arm - 2023 Simulation\01 -
2D, 3D\012-022-001-Static 1 _ +1085Nm
+3600kgf)

Units
Unit system: SI (MKS)
Length/Displacement mm
Temperature Kelvin
Angular velocity Rad/sec
Pressure/Stress N/m”*2
z5
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v 11/05/2023
Material Properties
Model Reference Properties Components
Name: AISI 1020 SolidBody
Model type: Linear Elastic Isotropic | 1(DeleteFace1)(012-022-102-

Default failure Unknown
criterion:

Yield strength:
Tensile strength:
Elastic modulus:
Poisson's ratio:
Mass density:
Shear modulus:

3.51571e+08 N/m*2
4.20507e+08 N/m*2
2e+11 N/m*2

0.29

7,900 kg/m"3
7.7e+10 N/m"2

Thermal expansion 1.5e-05 /Kelvin

coefficient

1),

SolidBody 1(Combine1)(012-
022-200-1/012-022-202-1),
SolidBody 1(Combine1)(012-
022-400-1/012-022-403-1),
SolidBody 1(@12.0 (12)
Diameter Hole1)(012-022-
401-1),

SolidBody 1(@12.0 (12)
Diameter Hole1)(012-022-
401-3),

SolidBody 1(1/2 (0.5)
Diameter Hole1)(012-022-
402-5),

SolidBody 1(1/2 (0.5)
Diameter Hole1)(012-022-
402-6),

SolidBody 1(Move
Face1)(012-022-900-1/012-
022-901-1/012-022-902-1),
SolidBody 1(Move
Face1)(012-022-900-1/012-
022-901-1/012-022-903-1),
SolidBody 1(3/8-24 Tapped
Hole1)(012-022-900-1/012-
022-904-1),

SolidBody 1(Split Line1)(012-
022-900-1/012-022-906-1),
SolidBody 1(Cut-
Extrude1)(012-022-900-
1/012-022-907-1),
SolidBody 1(Cut-
Extrude1)(012-022-900-
1/012-022-907-2),
SolidBody 1(3/8 Clearance
Hole1)(012-022-900-1/012-
022-913-V1-1),

SolidBody 1(3/8 Clearance
Hole1)(012-022-900-1/012-
022-915-1),

SolidBody 1(1/2 (0.5)
Diameter Hole1)(012-022-
900-1/012-022-918-1),
SolidBody 1(1/2 (0.5)
Diameter Hole1)(012-022-
900-1/012-022-918-2),
SolidBody 1(Boss-
Extrude1)(012-022-900-
1/012-022-919-1),

-
78
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SolidBody 1(Boss-
Extrude1)(012-022-900-
1/012-022-919-2)

Curve Data:N/A

Name
Model type

¢ Alloy Steel
: Linear Elastic Isotropic

Default failure Unknown
criterion:

Yield strength:
Tensile strength:
Elastic modulus:
Poisson's ratio:
Mass density:
Shear modulus:

6.20422e+08 N/m"2
7.23826e+08 N/m"2
2.1e+11 N/m"2
0.28

7,700 kg/m"3
7.9e+10 N/m*2

Thermal expansion 1.3e-05 /Kelvin

coefficient

SolidBody 1(Boss-
Extrude2)(012-022-200-
1/012-022-203-1),

SolidBody 1(Boss-
Extrude2)(012-022-200-
1/012-022-203-2),

SolidBody 1(Boss-
Extrude2)(012-022-200-
1/012-022-204-1),

SolidBody 1(Boss-
Extrude2)(012-022-200-
1/012-022-204-2),

SolidBody 1(Cut-
Extrude1)(012-022-404-1),
SolidBody 1(Cut-
Extrude1)(012-022-404-2),
SolidBody 1(Cut-
Extrude1)(012-022-404-3),
SolidBody 1(Cut-
Extrude1)(012-022-404-4),
SolidBody 1(Cut-
Extrude1)(012-022-405-1),
SolidBody 1(Cut-
Extrude1)(012-022-405-2),
SolidBody 1(Cut-
Extrude1)(012-022-406-1),
SolidBody 1(Cut-
Extrude1)(012-022-406-2),
SolidBody 1(Boss-
Extrude2)(012-022-407-1),
SolidBody 1(Boss-
Extrude?)(012-022-407-2),
SolidBody 1(Cut-
Extrude1)(SKF_SAKB16F-
1/SKF_SAKB16F_Body1-1),
SolidBody 1(Cut-
Extrude1)(SKF_SAKB16F-
1/SKF_SAKB16F_Body2-1),
SolidBody 1(Hex)(socket head
cap screw_ai-1),

SolidBody 1(Hex)(socket head
cap screw_ai-10),

SolidBody 1(Hex)(socket head
cap screw_ai-11),

SolidBody 1(Hex)(socket head
cap screw_ai-12),

SolidBody 1(Hex)(socket head
cap screw_ai-13),

SolidBody 1(Hex)(socket head
cap screw_ai-14),

SolidBody 1(Hex)(socket head
cap screw_ai-2),

-
78
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SolidBody 1(Hex)(socket head
cap screw_ai-3),
SolidBody 1(Hex)(socket head
cap screw_ai-4),
SolidBody 1(Hex)(socket head
cap screw_ai-5),
SolidBody 1(Hex)(socket head
cap screw_ai-6),
SolidBody 1(Hex)(socket head
cap screw_ai-7),
SolidBody 1(Hex)(socket head
cap screw_ai-8),
SolidBody 1(Hex)(socket head
cap screw_ai-9)

Curve Data:N/A

Name:

Model type:
Default failure
criterion:

Yield strength:
Tensile strength:
Elastic modulus:
Poisson's ratio:
Mass density:
Shear modulus:

ASTM A106 Steel
Grade B

Linear Elastic Isotropic
Unknown

2.4e+08 N/m”"2
4.15e+08 N/m*2
2e+11 N/m"2
0.26

7,850 kg/m"3
7.93e+10 N/m"2

SolidBody 1(Split Line1)(012-
022-300-1/012-022-301-1),
SolidBody 1(@12.5 (Split
Line1)(012-022-300-1/012-
022-302-1),

SolidBody 1(Split Line1)(012-
022-300-1/012-022-304-1),
SolidBody 1(Split Line1)(012-
022-300-3/012-022-301-1),
SolidBody 1(@12.5 (Split
Line1)(012-022-300-3/012-
022-302-1),

SolidBody 1(Split Line1)(012-
022-300-3/012-022-304-1)

Curve Data:N/A

Name:

Model type:
Default failure
criterion:

Yield strength:
Tensile strength:
Elastic modulus:
Poisson's ratio:
Mass density:
Shear modulus:
Thermal expansion

6061-T6 (SS)
Linear Elastic Isotropic
Unknown

2.75e+08 N/m"2
3.1e+08 N/m"2
6.9e+10 N/m”"2
0.33

2,700 kg/m"3
2.6e+10 N/m"2
2.4e-05 /Kelvin

SolidBody 1(Cut-
Extrude4)(275.30x20 Tire on
20x10 Rim-1/20x10 Rim-1),
SolidBody 1(Cut-
Extrude4)(275.30x20 Tire on
20x10 Rim-2/20x10 Rim-1)

Yield strength:
Tensile strength:
Elastic modulus:
Poisson's ratio:
Mass density:
Shear modulus:

9.23737e+06 N/m"2
1.37871e+07 N/m"2
6.1e+06 N/m"2
0.49

1,000 kg/m"3
2.9e+06 N/m"2

coefficient:
Curve Data:N/A
Name: Rubber SolidBody
Model type: Linear Elastic Isotropic | 1(Fillet1)(275.30x20 Tire on
Default failure Unknown 20x10 Rim-1/275.30x20 Tire-
criterion: 1),

SolidBody
1(Fillet1)(275.30x20 Tire on
20x10 Rim-2/275.30x20 Tire-

1)

2
o5
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Thermal expansion 0.00067 /Kelvin
coefficient:

Curve Data:N/A

55
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Loads and Fixtures

W. Rogulski
11/05/2023

Fixture name

Fixture Image

Fixture Details

Fixed-1 Over-
Centre-Link -to-
Chassis

Entities: 2 face(s)

Type: Fixed Geometry

Resultant Forces

Components X Y VA Resultant
Reaction force(N) 6.6065%e-05 -0.0494678 0.00600547 0.049831
Reaction Moment(N.m) 6.1380%e-06 1.91174e-06 -2.60489e-07 6.43418e-06
Entities: 2 face(s)
Type: Roller/Slider
Roller/Slider-1
Tyres-Patch -
to- Ground
Resultant Forces
Components X Y YA Resultant
Reaction force(N) -1.50858e-18 -0.0572206 0 0.0572206
Reaction Moment(N.m) 0 0 0 1e-33
Entities: 4 face(s)
Type: Fixed Geometry
Fixed-2 Lower-
Arms -to-
Chassis
Resultant Forces
Components X Y VA Resultant
Reaction force(N) -0.023191 0.00159181 -0.000181607 0.0232462
Reaction Moment(N.m) 7.36886e-08 3.28535e-06 8.7888e-06 9.38307e-06
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Load name Load Image Load Details
Entities: 1 face(s)
Reference: Face<1 >
Type: Apply torque
Value: 1,085 N.m
Torque-1
Entities: 2 face(s)
Type: Apply force
Values: ---, ---, 3,600 kgf
Moments: ---, ---, --- kgf.cm
Force-1
2
p7AY
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Connector Definitions

Connector Name Connector Details Connector Image

Entities: 2 face(s)

Type: Spring(Flat
parallel
faces)(Compressi

. on only)
Spring Connector-1 Normal stiffness 87,563 N/m
value:

Tangential Stiffness: 0 N/m

&

gt

Spring Connector-1

Entities: 2 face(s)

Type: Spring(Flat
parallel
faces)(Compressi

) on only)
Spring Connector-2 Normal stiffness 87,563 N/m
value:

Tangential Stiffness: 0 N/m

Spring Connector-2

Pin/Bolt/Bearing, Connector

Model Reference Connector Details Strength Details

Entities: 1 face(s)
Type: Bearing

No Data
Watté-Link-Cﬁentre-Bracket -to-
Chassis
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -1.032e-05 -0 -0 -1.032e-05
Shear Force (N) 0 -3.7076e-05 -0.0052112 0.0052113
Bending moment (N.m) 0 -5.9004e-08 4.8556e-08 7.6415e-08

P
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Entities: 1 face(s)
Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
value:
] - Units: Sl
! \ ) “ 5 e}/" -
Left-Shock -to- Chassis
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 -0 -0 -0
Shear Force (N) 0 -12.838 -2.1571 13.017
Bending moment (N.m) 0 0 0 0
Entities: 1 face(s)
Type: Bearing
Radial stiffness 200,000
value:
1 Axial stiffness 0
_ value:
B Units: Sl
“ ’ e
Right-Shock -to- Chassis
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 0 0
Shear Force (N) 0 -13.291 2.2335 13.477
Bending moment (N.m) 0 0 0 0
Entities: 2 face(s)
Type: Bearing
Over-Centre-Link -to- Rod-End
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 -0.38251 89.906 89.907
Shear Force (N) 73.962 -142.17 -0.60489 160.26
Bending moment (N.m) 0 0 0 0
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Entities: 2 face(s)
Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
value: No Data
Units: SI
Left-Shock -to- Axle
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -0 0 0 0
Shear Force (N) 0 12.838 2.1573 13.018
Bending moment (N.m) 0 2.157e-05 -0.00012836 0.00013016
Entities: 2 face(s)
Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
value: No Data
Units: SI
Right-Shock -to- Axle
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -0 0 0 0
Shear Force (N) 0 13.292 -2.2335 13.479
Bending moment (N.m) 0 -2.2332e-05 -0.0001329 0.00013477
Entities: 2 face(s)
Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
L value: No Data
. Units: SI
Left-Lower-Arm -to- Axle
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -0 -0 0 -0
Shear Force (N) -3.7306 -0.017409 0 3.7306
Bending moment (N.m) -1.7433e-07 3.7357e-05 0 3.7357e-05
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Entities: 2 face(s)
Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
value: No Data
Units: SI
Right-Lower-Arm -to-Axle
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 0 0
Shear Force (N) 4.2088 -0.020627 0 4.2089
Bending moment (N.m) 2.0655e-07 4.2145e-05 0 4.2146e-05
i Entities: 2 face(s)
" Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
value: No Data
Units: SI
Left-Lower-Arm -to- Chassis-Pin
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 0 0
Shear Force (N) 3.7306 0.01741 0 3.7306
Bending moment (N.m) 1.0434e-05 -2.979e-05 0 3.1564e-05
Entities: 2 face(s)
Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
value:
Units: Sl No Data
Right-Lower-Arm -to- Chassis-
Pin
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 -0 0
Shear Force (N) -4.2088 0.020627 0 4.2089
Bending moment (N.m) -1.1982e-05 -3.3525e-05 0 3.5601e-05

P
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Entities: 2 face(s)
Type: Bearing
No Data
Left-Watts-Link -to- Axle
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -1.8608e-07 0 0 1.8608e-07
Shear Force (N) 0 -3.0381e-09 6.5909 6.5909
Bending moment (N.m) 0 6.5%e-05 3.0377e-14 6.59e-05
Entities: 2 face(s)
Type: Bearing
No Data
Left-Watts-Link -to- Centre-
Bracket
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 2.5222e-10 -0 -0 -2.5222e-10
Shear Force (N) 0 -2.9615e-09 -6.5909 6.5909
Bending moment (N.m) 0 -6.59e-05 2.9611e-14 6.59e-05
r Entities: 2 face(s)
’ Type: Bearing
No Data
Right-Watts-Liﬁk -to- Centre-
Bracket
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -5.7465e-10 0 -1.748%e-25 5.7465e-10
Shear Force (N) -7.2164e-16 -8.8397e-10 2.4507 2.4507
Bending moment (N.m) -2.6899%e-30 2.4504e-05 8.8386e-15 2.4504e-05
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Over-Centre-Link-Left-Pin

Rotational 0
stiffness value:

W. Rogulski
11/05/2023
Entities: 2 face(s)
Type: Bearing
No Data
Right-Watts-Link -to- Axle
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 5.9903e-07 -0 -0 -5.9903e-07
Shear Force (N) 0 -8.0605e-10 -2.4507 2.4507
Bending moment (N.m) 0 -2.4504e-05 8.0594e-15 2.4504e-05
Entities: 2 face(s)
‘ Type: Pin
With retaining Yes
ring (No
translation):
With key (No No
y rotation): No Data
Connection Distributed
- Type:
“. -‘ Units: Sl
Over-Centre-Link-Right-Pin Rotational 0
stiffness value:
Connector Forces Joint 1
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -0 -0 -0.016387 -0.016387
Shear Force (N) 0.00024907 0.10851 0 0.10851
Torque (N.m) -0 -0 -1.8881e-17 -1.8881e-17
Bending moment (N.m) -0.00018294 -5.1851e-06 0 0.00018301
Connector Forces Joint 2
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 0.016387 0.016387
Shear Force (N) -0.00024907 -0.10851 0 0.10851
Torque (N.m) -0 -0 -1.104e-19 -1.104e-19
Bending moment (N.m) -0.00010751 5.8518e-06 0 0.00010767
Entities: 2 face(s)
Type: Pin
With retaining Yes
ring (No
translation):
With key (No No
rotation): No Data
Connection Distributed
Type:
Units: Sl

P
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Connector Forces Joint 1
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -0 -0 0.0067178 -0.0067178
Shear Force (N) -0.00024907 0.12816 0 0.12816
Torque (N.m) 0 0 -1.8697e-17 1.8697e-17
Bending moment (N.m) 0.0003225 -2.1019e-06 0 0.0003225
Connector Forces Joint 2
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 -0.0067178 0.0067178
Shear Force (N) 0.00024907 -0.12816 0 0.12816
Torque (N.m) -0 -0 1.4645e-19 -1.4645e-19
Bending moment (N.m) -3.8031e-05 2.6548e-06 0 3.8124e-05
Entities: 2 face(s)
Type: Bearing
No Data
Left-Wheel-AxleQBeariﬁg
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 1.4343e-14 1.5179%e-24 227.12 -227.12
Shear Force (N) 8,760.3 -8,004.3 0 11,866
Bending moment (N.m) -45.487 -50.988 0 68.328
Entities: 2 face(s)
Type: Bearing
No Data
N Ll
Right-Wheel-Axle-Bearing
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -9.3948e-14 4.1057e-15 261.18 261.18
Shear Force (N) -1,404.4 -8,652.4 0 8,765.7
Bending moment (N.m) 49.802 -8.4965 1.4211e-14 50.522

-
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Interaction Information

W. Rogulski
11/05/2023

Interaction Interaction Image Interaction Properties
Type: Bonded
Components: 1 component(s)
Options: Independent
mesh
Global Interaction
2
25
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Mesh information

Mesh type Mixed Mesh

Mesher Used: Blended curvature-based mesh

Jacobian points for High quality mesh 16 Points

Jacobian check for shell On

Maximum element size 0.126319 m

Minimum element size 0.00631593 m

Mesh Quality High

Remesh failed parts independently Off
Mesh information - Details

Total Nodes 800579

Total Elements 414787

Time to complete mesh(hh;mm:;ss): 00:02:38

Computer name:

DUPA-JASIU-03

Mesh Control Information:

Mesh Control Name

Mesh Control Image

Mesh Control Details

Control-1

Entities: 1 Solid Body (s)
Units: mm
Size: 5.39194

Ratio: 5.39194

Sensor Details
No Data
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Resultant Forces
Reaction forces
Selection set Units Sum X SumY Sum Z Resultant
Entire Model N -0.0231249 -0.105097 0.00582387 0.107768
Reaction Moments
Selection set Units Sum X SumY Sum Z Resultant
Entire Model N.m 6.21178e-06 5.19709e-06 8.52831e-06 1.17613e-05
Free body forces
Selection set Units Sum X Sum Y Sum Z Resultant
Entire Model N 0 0 0 0
Free body moments
Selection set Units Sum X Sum Y Sum Z Resultant
Entire Model N.m 0 0 0 0
Beams
No Data
2
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Study Results
Name Type Min Max
Stress1 VON: von Mises Stress 0.000000N/mm*2 30.369320N/mm*2
(MPa) (MPa)
Node: 359703 Node: 24738

Model rame: 012-022-001
Study mame: Static 1+ 10BSKm +3600kgH- FEA)
Plottype: Seatic nodal stress Sress

wan Mises (N/mem2 (MP3))
IR
27.332388
- 14295856
. 2.256524
8z215%
15, 184660
12147728
_ aiiore
6071861
096332
0000000

012-022-051 -Static 1 _ +1085Nm +3600kgf-Stress-Stress1
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Name Type Min Max
Displacement1 URES: Resultant Displacement Omm 1.02mm
Node: 360175 Node: 395093
N
_’i??%
\\\\‘
\\\
\\\
T
\\\\
//
o
o
L
‘\\.\ ,/'//
012-022-001-Static 1 _ +1085Nm +3600kgf-Displacement-Displacement1
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Name Type Min Max
Strain1 ESTRN: Equivalent Strain 0.000e+00 1.134e-04
Element: 191583 Element: 175261

o 092-001
Stu ic 1 _ +1085Nm +3600kgfi- FEA)
Srsind

1E8

012-022-001-Static 1 _ +1085Nm +3600kgf-Strain-Strain1

113400
108100
9071605
198705
6600005

5660005

—— .

A536e-05
| 14me-05
2260605

1134005

0.000e00
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Name Type Min Max
Factor of Safety1 Automatic 1.00e+16 1.00e+16
Node: 396270 Node: 396270

\\\ ///
012-022-001-Static 1 _ +1085Nm +3600kgf-Factor of Safety-Factor of Safety1

Conclusion

The rear suspension and axle assembly has been subjected to extreme loads well in excess as would be
seen in highway operation, these being 1085 Nm Torque per individual wheel and 2.0 g acceleration and
braking. The target safety factor used for the FEA is 5:1 based on each material yield strength.

The stresses in the rear suspension and axle assembly are within the material design limits, and the 5:1
safety factor has been achieved. Therefore, the design is acceptable.
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