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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.

p .
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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 | RR$.012:022 Torque Arm
Solid Body Density:7,899.97 kg/m*3 imutation
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
CombineT Volume:6.84483e-05 m"3 - 2023 Simulation\01 -
Solid Body Density:7,900 kg/m"3
Weight:5.29927 N 2D, 3D\012-022-
e 202.SLDPRT
May 8 21:51:42 2023
Mass:2.04284 kg W:\CADtek\JOBS\012
. A RRS\012-022 Torque Arm
Split Line Volume:0.000260262 m™3 | % 5 5 i lation\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
P Solid Body Density:7,849.16 kg/m"3 - 2023 Simulation\01 -
Weight:20.0198 N 2D, 3D\012-022-
301.SLDPRT
P
S
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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 Dw:‘itg‘%fff ;‘fé"; 3 2D, 3D\012-022-913-
e V1.SLDPRT
Apr 21 22:55:26 2023
. W:\CADtek\JOBS\012
Mass:4.33122kg | RR$\012-022 Torque Arm
3/8 Clearance Holef 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 ADMIN'So lidWorks
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

Mass:0.0337294 kg
Volume:4.38044e-06 m"3
Solid Body Density:7,700 kg/m”"3
Weight:0.330548 N

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

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

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

Hex

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

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

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:0.0337294 kg C:\Drawings
Hex Solid Body Volum¢:4.38044e-06 m”"3 ADMIN\SolidWorks Toqlbox
Density:7,700 kg/m"3 2023\browser\Ansi
Weight:0.330548 N Inch\bolts and
2.
S
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screws\socket head
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

Weight:0.330548 N

Solid Body Ds\?::;{lggggolg:’;t/BmN 3 screws\socket head
screws\socket head cap
screw_ai.sldprt
. Apr 16 23:32:01 2023
Hex C:\Drawings
Mass:0.0337294 kg ADMIZI\(;\ZS;{E?mg(:‘\L?SlbOX
Volume:4.38044e-06 m"3 Inch\bolts and
Solid Body Density:7,700 kg/m"3 NCNbOILS an
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

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 3 _ +1356Nm +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 4 _ -1356Nm -3600kgf)

Units
Unit system: SI (MKS)
Length/Displacement mm
Temperature Kelvin
Angular velocity Rad/sec
Pressure/Stress N/m”*2
z5

SOLIDWORKS Analyzed with SOLIDWORKS Simulation
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VAT 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 1),
criterion: SolidBody 1(Combine1)(012-

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

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
1.5e-05 /Kelvin

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:
Default failure
criterion:

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

Alloy Steel
Linear Elastic Isotropic
Unknown

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
1.3e-05 /Kelvin

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-
Extrude2)(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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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 yA Resultant
Reaction force(N) 6.09648e-05 -0.0515618 0.00715102 0.0520554
Reaction Moment(N.m) 7.14738e-06 1.99444e-06 -3.0514e-07 7.42671e-06
Entities: 2 face(s)
Type: Roller/Slider
Roller/Slider-1
Tyres-Patch -
to- Ground
Resultant Forces
Components X Y Z Resultant
Reaction force(N) -1.69949e-18 -0.0645147 0 0.0645147
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) -0.0385419 0.00179452 -0.000204733 0.0385842
Reaction Moment(N.m) 1.21699e-07 3.70349e-06 9.90795e-06 1.05782e-05
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Load name Load Image Load Details

Entities: 2 face(s)
Type: Apply torque
Value: 1,356 N.m

Torque-1

Entities: 2 face(s)
Type: Apply force
Values: ---, ---, 3,600 kgf
Moments: ---, ---, --- kgf.cm

Force-1

5
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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
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:
Type:

1 face(s)
Bearing

No Data
Watt;-Link-C'entre-Bracket -to-
Chassis
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -1.1661e-05 -0 -0 -1.1661e-05
Shear Force (N) 0 -4.1841e-05 -0.0058811 0.0058812
Bending moment (N.m) 0 -6.6591e-08 5.8248e-08 8.8471e-08
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! A Entities: 1 face(s)
! Type: Bearing
. Radial stiffness 200,000
7 value:
”‘ | Axial stiffness 0
) A \ value: No Data
e Y4 . Units: SI
o . L
T .=_ \ . d a e}//i b \\
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 -14.465 -2.4309 14.668
Bending moment (N.m) 0 -0 0 0
Entities: 1 face(s)
Type: Bearing
Radial stiffness 200,000
value:
o Axial stiffness 0
> value: No Data
' el Units: Sl
i i
L >
Right-Shock -to- Ch'as;is
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 0 0
Shear Force (N) 0 -14.989 2.5186 15.199
Bending moment (N.m) 0 -0 0 0
' Entities: 2 face(s)
Type: Bearing
No Data
Over-Centre-Link -to- Rod-End
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 -0.43269 101.7 101.7
Shear Force (N) -70.849 -148.21 -0.63057 164.28
Bending moment (N.m) 0 0 0 0

s
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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 14.466 2.4308 14.669
Bending moment (N.m) 0 2.4304e-05 -0.00014465 0.00014667
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 14.989 -2.5188 15.199
Bending moment (N.m) 0 -2.5185e-05 -0.00014987 0.00015197
Entities: 2 face(s)
Type: Bearing
Radial stiffness 200,000
value:
Axial stiffness 0
value: No Data
. Units: Sl
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) -4.0778 -0.0188 0 4.0778
Bending moment (N.m) -1.8826e-07 4.0833e-05 0 4.0833e-05

2
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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) 4.8727 -0.02408 0 4.8727
Bending moment (N.m) 2.4113e-07 4.8793e-05 0 4.8794e-05
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) 4.0778 0.0188 0 4.0778
Bending moment (N.m) 1.1356e-05 -3.2579e-05 0 3.4501e-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) -4.8727 0.02408 0 4.8727
Bending moment (N.m) -1.3913e-05 -3.8794e-05 0 4.1213e-05

-
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Entities: 2 face(s)
Type: Bearing
. i No Data
Left-Watts-Link -to- Axle
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 2.86e-08 -0 -0 -2.86e-08
Shear Force (N) 0 1.6591e-09 6.7773 6.7773
Bending moment (N.m) 0 6.7764e-05 -1.6589%¢e-14 6.7764e-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) 1.0298e-09 -0 -0 -1.0298e-09
Shear Force (N) 0 1.6351e-09 -6.7773 6.7773
Bending moment (N.m) 0 -6.7764e-05 -1.6349e-14 6.7764e-05
4l Entities: 2 face(s)
Type: Bearing
No Data
Right-Watts-Lihk -to- Centre-
Bracket
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -1.142e-08 0 -3.4755e-24 1.142e-08
Shear Force (N) -8.8818e-16 -9.3874e-09 2.1049 2.1049
Bending moment (N.m) -2.8566e-29 2.1046e-05 9.3862e-14 2.1046e-05

s

SOLIDWORKS Analyzed with SOLIDWORKS Simulation

Simulation of 012-022-001

Page 23 of 32




W. Rogulski
NN 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) -2.5581e-07 0 0 2.5581e-07
Shear Force (N) 0 -9.2733e-09 -2.1049 2.1049
Bending moment (N.m) 0 -2.1046e-05 9.2721e-14 2.1046e-05
‘ Entities: 2 face(s)
Type: Pin
With retaining ring Yes
(No translation):
With key (No No
, rotation): No Data
Connection Type: Distributed
Units: Sl
u_' f Rotational stiffness 0
Over-Centre-Link-Right-Pin value:
Connector Forces Joint 1
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -0 -0 -0.017695 -0.017695
Shear Force (N) 0.00025859 0.11121 0 0.11121
Torque (N.m) 0 0 1.7797e-17 1.7797e-17
Bending moment (N.m) -0.00018074 -5.3037e-06 0 0.00018082
Connector Forces Joint 2
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 0.017695 0.017695
Shear Force (N) -0.00025859 -0.11121 0 0.11121
Torque (N.m) -0 -0 -1.1248e-19 -1.1248e-19
Bending moment (N.m) -0.00011695 5.9959e-06 0 0.0001171
Entities: 2 face(s)
Type: Pin
With retaining ring Yes
(No translation):
With key (No No
rotation): No Data
Connection Type: Distributed
Units: SI
Rotational stiffness 0
Over-Centre-Link-Left-Pin value:
Connector Forces Joint 1
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -0 -0 0.006179 -0.006179

-
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W. Rogulski

1/05 2023
Shear Force (N) -0.00025859 0.13518 0 0.13518
Torque (N.m) -0 -0 1.7988e-17 -1.7988e-17
Bending moment (N.m) 0.00034714 -2.2618e-06 0 0.00034714
Connector Forces Joint 2
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) 0 0 -0.006179 0.006179
Shear Force (N) 0.00025859 -0.13518 0 0.13518
Torque (N.m) -0 -0 1.5516e-19 -1.5516e-19
Bending moment (N.m) -4.7077e-05 2.8358e-06 0 4.7163e-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) 1.6177e-14 1.712e-24 256.17 -256.17
Shear Force (N) 9,760 -9,016.9 0 13,288
Bending moment (N.m) -51.241 -56.813 0 76.507
Entities: 2 face(s)
Type: Bearing
No Data
&\ \ .“: .
Right-Wheel-Axle-Bearing
Connector Forces
Type X-Component Y-Component Z-Component Resultant
Axial Force (N) -1.0598e-13 4.6317e-15 294.64 294.64
Shear Force (N) -1,718.7 -9,767.3 0 9,917.4
Bending moment (N.m) 56.219 -10.348 2.1316e-14 57.163
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Interaction Information

Interaction Interaction Image Interaction Properties
Type: Bonded
Components: 1 component(s)
Options: Independent
mesh

Global Interaction

55
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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): 00:02:28

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

5
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Resultant Forces
Reaction forces
Selection set Units Sum X SumY Sum Z Resultant
Entire Model N -0.0384809 -0.114282 0.00694629 0.120787
Reaction Moments
Selection set Units Sum X Sum Y Sum Z Resultant
Entire Model N.m 7.26908e-06 5.69793e-06 9.60281e-06 1.33237e-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 SumY 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 33.202065N/mm*2
(MPa) (MPa)
Node: 359703 Node: 24738

won Mises (N/mm*2 (MP2))
|
. 16561657
=
QLA
16601036

zzzzzzz

zzzzzzzz

—

012-022-0\01-Static 3 _ +1356Nm +3600kg,f-Stress-Stress1

2
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Name Type Min Max
Displacement1 URES: Resultant Displacement Omm 1.44mm
Node: 360175 Node: 396373
N-
\\\‘
\\\
_
oy
\\\\
///)
il
,v‘//
. -
012-022-001-Static 3 _ +1356Nm +3600kgf-Displacement-Displacement1

2c
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Name Type Min Max
Strain1 ESTRN: Equivalent Strain 0.000e+00 1.258e-04
Element: 191583 Element: 175261

_ +1356Nm +3600Kgf-FER)
ain Srsin
07

012-022-001-Static 3 _ +1356Nm +3600kgf-Strain-Strain1
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Name Type Min Max
Factor of Safety1 Automatic 1.00e+16 1.00e+16
Node: 396270 Node: 396270

0a2-001
3 _ +1356Nm +3000KgHCFEA)
Faetor of Sefetyl

. o
012-022-001-Static 3 _ +1356Nm +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 1356 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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