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Rear Suspension Simulation 

using CATIA DMU 

Kinematics
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◼ The following licenses are required to create this 

DMU Kinematic simulation: 

◼ Digital Mockup Kinematics

◼ Mechanical Part Design

◼ Generative Shape Design

◼ Assembly Design
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◼ To create this DMU Kinematic simulation, we 

must begin with several known parameters.

◼ Known:

◼ All suspension “hard points”.

◼ Pivot points and lines

◼ Angles of axes and planes

◼ Min/Max Command values

◼ Driveshaft rotation (-720deg, 720deg)

◼ Shock down/up (-49.5mm, 35.5mm)
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10.0 mm

8.8 deg

6.5 deg +0.4 deg +/- 0.5 deg

35.5 mm

+0.04 deg +/- 0.10 deg

-0.2 deg +/- 0.5 deg

X Y Z

-17.51 663.90 468.99

X Y Z

16.11 709.94 171.58

Scrub (Pivot) Radius = 

Steering (Kingpin) Inclination Angle (SAI) =  

Caster Angle = 

Front Suspension

n/aLower only (MacPherson strut) = (x, y, z)

Upper Strut Attachment/Pivot Point (MacPherson strut) = (x, y, z) n/a

Lower Ball Joint = mm

Upper (Double wishbone, Multi-link, Trailing Arm, etc.) = (x, y, z)

Lower (Double wishbone, Multi-link, Trailing Arm, etc.) = (x, y, z)

Mechanical (or caster) trail = 

Toe Angle =

Upper Ball Joint = mm

Ball Joint Pivot Points relative to Suspension Analysis Axis

Camber Angle =  

Configuration: GM C5 Corvette Independent Front Suspension

Vehicle Suspension Hardpoints
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Step 1: Understand the 

suspension system
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◼ Begin with the completed Rear Suspension 

Assembly.

◼ This will help to understand all the pivot and links 

within this 5-link system.

Link 1
Link 2

Link 3

Link 4

Link 5

FixedFixed
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1) The Differential and all 
its immoveable attached 
parts would be the Fixed 

part in this simulation

2) The Input Yoke will 
rotate with a gear 

reduction ratio to the 
Output Yoke

5) The Halfshaft will 
rotate (pivot) about 

the Outer U-joint

2) The Input Yoke will rotate 
with a gear (with command)
reduction ratio to the Output 

Yoke

3) The Inner U-joint 
will rotate (pivot)

within the Output Yoke

4) The Halfshaft will 
rotate (pivot) about 

the Inner U-joint

6) The Outer U-joint 
will rotate (pivot)
within the Hub Assy

Link 1 – Halfshaft Assy:

Rotates and attaches
Fixed Part to the Knuckle.

7) The Hub Assy will 
rotate within the 

Knuckle Assy
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11) The Lower Trailing 
Arm will rotate 

(pivot) on this Fixed 
axis

9) The Upper Trailing 
Arm will rotate 

(pivot) on this Fixed 
axis

Link 2 – Upper Trailing Arm:
Link 3 – Lower Trailing Arm:

Attaches the Fixed Part to 
the Knuckle.

8) The Upper Trailing 
Arm will rotate 
(pivot) on this 

Knuckle axis

10) The Lower Trailing 
Arm will rotate 
(pivot) on this 

Knuckle axis
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15) The Tie Rod Assy 
will rotate (pivot) on 

this Fixed axis

13) The Camber Strut 
Assy will rotate 

(pivot) on this Fixed 
axis

Link 4 – Camber Strut Assy:
Link 5 – Tie Rod Assy:

Attaches the Fixed Part to 
the Knuckle.

12) The Camber Strut 
Assy will rotate 
(pivot) on this 

Knuckle axis

14) The Tie Rod Assy 
will rotate (pivot) on 

this Knuckle axis
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13) The Upper & 
Lower Shock will slide

(with command)
along their center axes

18) The Upper Shock 
Absorber will rotate 
(pivot) on this Fixed 

axis

Shock Absorber:

Attaches to the Knuckle to 
the Fixed Part.

16) The Lower Shock 
Absorber will rotate 

(pivot) on this 
Knuckle axis

17) The Upper & 
Lower Shock will slide

(with command)
along their center axes
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20) The ARB End Link 
Body will pivot
(rotate) on this 

Knuckle axis

19) The ARB End Link 
Lwr will pivot (rotate) 

on this ARB point

21) The ARB LH 
will pivot (rotate) 
on this Fixed axis

Anti-roll Bar (ARB):
ARB End Link Assy:

Attaches to the Knuckle to 
the Fixed Part .
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◼ Understand which joints need commands.

◼ Min/Max Command values

◼ Driveshaft rotation (-720deg, 720deg)

◼ Shock down/up (-49.5mm, 35.5mm)
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Step 2: Create a kinematic 

skeleton structure
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◼ Create a Skeleton Product and all Parts required for 

the kinematic simulation.

Pay attention to the 
naming convention, as it 
will be helpful during the 
Joint creation process.
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◼ Create all points, lines, & planes inside each part 

within the kinematic structure.

Pay attention to the 
naming convention as 
well as color applied to 
the elements, as it will 
be helpful during the 

Joint creation process.
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Step 3: Create the kinematic 

Joints
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◼ Create the Fixed Part and name the Mechanism.

1) Pick 
the Fixed 
part icon

2) Pick New 
Mechanism

3) Give the New 
Mechanism a name

4) Pick OK

5) Pick the 
Fixed Part

1



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

◼ Create a Gear Joint between the Diff Input Yoke and 

the Diff LH Output Yoke.

1) Pick the 
Gear icon

2) Pick Create 
Revolute Joint 2

7) Pick OK

3) Or Pick 
Line 1 

from tree

4) Pick Line 2 
Diff Input Yoke 

geometry

4) Or Pick Line 
2 from tree

5) Pick Plane 1 
Fixed geometry

6) Pick Plane 2 
Diff Input Yoke 

geometry

5) Or Pick 
Plane 1 

from tree

6) Or Pick Plane 
2 from tree

3) Pick Line 1 
Fixed geometry

2
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◼ Create a Gear Joint between the Diff Input Yoke and 

the Diff LH Output Yoke.

10) Pick Create 
Revolute Joint 1

15) Pick OK

11) Or 
Pick Line 1 
from tree

12) Pick Line 2 
Diff LH Output 
Yoke geometry

12) Or Pick Line 
2 from tree

13) Pick Plane 1 
Fixed geometry

14) Pick Plane 
2 Diff Input 

Yoke geometry

13) Or 
Pick Plane 
1 from tree

14) Or Pick Plane 
2 from tree

11) Pick Line 1 
Fixed geometry

8) Select Angle 
driven for revolute 1

16) Pick OK

9) Set Ratio to 3.54

2
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◼ Set the Min/Max values for the Gear Joint.

2

1) Double-Pick 
the Gear Joint

2) Set Lower Limit 
to -720deg

3) Set Upper Limit 
to 720deg

4) Pick OK
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◼ Create a Revolute Joint between the Diff LH Output 

Yoke and the Inner U-Joint.

1) Pick the 
Revolute icon

6) Pick OK

2) Or Pick 
Line 1 

from tree

3) Pick Line 2 
Inner U-Joint 

geometry

3) Or Pick Line 
2 from tree

4) Pick Plane 1 
Diff LH Output 
Yoke geometry

5) Pick Plane 2 
Inner U-Joint 

geometry

4) Or Pick 
Plane 1 

from tree

5) Or Pick Plane 
2 from tree

2) Pick Line 1 
Diff LH Output 
Yoke geometry

3
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◼ Create a Revolute Joint between the Inner U-Joint 

and the Halfshaft Assy.

1) Pick the 
Revolute icon

6) Pick OK

2) Or Pick 
Line 1 

from tree

3) Pick Line 2 
Halfshaft Assy 

geometry

3) Or Pick Line 
2 from tree

4) Pick Plane 1 
Inner U-Joint 

geometry

5) Pick Plane 2 
Halfshaft Assy 

geometry

4) Or Pick 
Plane 1 

from tree

5) Or Pick Plane 
2 from tree

2) Pick Line 1 
Inner U-Joint 

geometry

4
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◼ Create a Revolute Joint between the Halfshaft Assy 

and the Outer U-Joint.

1) Pick the 
Revolute icon

6) Pick OK

2) Or Pick 
Line 1 

from tree

2) Pick Line 1 
Halfshaft Assy 

geometry

3) Or Pick Line 
2 from tree

5) Pick Plane 2 
Outer U-Joint 

geometry

4) Pick Plane 1 
Halfshaft Assy 

geometry

4) Or Pick 
Plane 1 

from tree

5) Or Pick Plane 
2 from tree

3) Pick Line 2 
Outer U-Joint 

geometry

5
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◼ Create a Revolute Joint between the Outer U-Joint 

and the Hub Assy.

1) Pick the 
Revolute icon

6) Pick OK

2) Or Pick 
Line 1 

from tree
2) Pick Line 1 
Outer U-Joint 

geometry

3) Or Pick Line 
2 from tree

5) Pick Plane 2 
Hub Assy
geometry

4) Pick Plane 1 
Outer U-Joint 

geometry

4) Or Pick 
Plane 1 

from tree

5) Or Pick Plane 
2 from tree

3) Pick Line 2 
Hub Assy
geometry

6
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◼ Create a Revolute Joint between the Hub Assy and 

the Knuckle Assy.

1) Pick the 
Revolute icon

6) Pick OK

2) Or Pick 
Line 1 

from tree 2) Pick Line 1 
Hub Assy
geometry

3) Or Pick Line 
2 from tree

5) Pick Plane 2 
Knuckle Assy

geometry

4) Pick Plane 1 
Hub Assy
geometry

4) Or Pick 
Plane 1 

from tree

5) Or Pick Plane 
2 from tree

3) Pick Line 2 
Knuckle Assy

geometry

7
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◼ Create a Spherical Joint between the Knuckle and the 

Upper Trailing Arm.

1) Pick the 
Spherical icon

2) Pick Point 1 
Knuckle geometry

4) Pick OK

2) Or Pick 
Point 1 

from tree

3) Pick Point 2 
Upper Trailing 
Arm geometry

3) Or Pick 
Point 2 

from tree

8



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

◼ To avoid binding in the mechanism*, create a Universal 

Joint between the Upper Trailing Arm and the Fixed Part.

1) Pick the 
U-Joint icon

2) Pick Spin 1 
Fixed Part 
geometry 4) Pick OK

2) Or Pick 
Spin 1 

from tree

3) Pick Spin 2 
Upper Trailing 
Arm geometry

3) Or Pick 
Spin 2 

from tree

9
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◼ Create a Spherical Joint between the Knuckle and the 

Lower Trailing Arm.

1) Pick the 
Spherical icon

2) Pick Point 1 
Knuckle geometry

4) Pick OK

2) Or Pick 
Point 1 

from tree

3) Pick Point 2 
Lower Trailing 
Arm geometry

3) Or Pick 
Point 2 

from tree

10
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◼ To avoid binding in the mechanism*, create a Universal 

Joint between the Lower Trailing Arm and the Fixed Part.

1) Pick the 
U-Joint icon

2) Pick Spin 1 
Fixed Part 
geometry

4) Pick OK

2) Or Pick 
Spin 1 

from tree

3) Pick Spin 2 
Lower Trailing 
Arm geometry

3) Or Pick 
Spin 2 

from tree

11
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◼ Create a Spherical Joint between the Knuckle and the 

Camber Strut Assy.

1) Pick the 
Spherical icon

2) Pick Point 1 
Knuckle geometry

4) Pick OK

2) Or Pick 
Point 1 

from tree

3) Pick Point 2 
Camber Strut 
Assy geometry3) Or Pick 

Point 2 
from tree

12



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

◼ To avoid binding in the mechanism*, create a Universal 

Joint between the Camber Strut Assy and the Fixed Part.

1) Pick the 
U-Joint icon

2) Pick Spin 1 
Fixed Part 
geometry

4) Pick OK

2) Or Pick 
Spin 1 

from tree

3) Pick Spin 2 
Camber Strut 
Assy geometry

3) Or Pick 
Spin 2 

from tree

13
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◼ Create a Spherical Joint between the Knuckle and the 

Tie Rod Assy.

1) Pick the 
Spherical icon

2) Pick Point 1 
Knuckle geometry

4) Pick OK

2) Or Pick 
Point 1 

from tree

3) Pick Point 2 
Tie Rod Assy 

geometry
3) Or Pick 

Point 2 
from tree

14
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◼ To avoid binding in the mechanism*, create a Universal 

Joint between the Tie Rod Assy and the Fixed Part.

1) Pick the 
U-Joint icon

2) Pick Spin 1 
Fixed Part 
geometry

4) Pick OK

2) Or Pick 
Spin 1 

from tree

3) Pick Spin 2 
Tie Rod Assy 

geometry

3) Or Pick 
Spin 2 

from tree

15
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◼ To avoid binding in the mechanism*, create a Universal 

Joint between the Knuckle and the Shock Absorber-Lower.

1) Pick the 
U-Joint icon

2) Pick Spin 1 
Knuckle 

geometry 4) Pick OK

2) Or Pick 
Spin 1 

from tree

3) Pick Spin 2 
Shock Absorber-
Lower geometry

3) Or Pick 
Spin 2 

from tree

16
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◼ Create a Prismatic Joint between the Lower Shock CL 

and the Upper Shock CL and make it Length driven.

1) Pick the 
Prismatic icon

2) Pick Line 1 
Lower Shock 

geometry

7) Pick OK

2) Or Pick 
Line 1 

from tree

3) Pick Line 2 
Upper Shock 

geometry

3) Or Pick 
Line 2 

from tree

4) Pick Plane 1 
Lower Shock 

geometry

5) Pick Plane 2 
Upper Shock 

geometry

4) Or Pick 
Plane 1 

from tree

5) Or Pick 
Plane 2 

from tree

6) Pick Length 
driven

17
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◼ Set the Min/Max values for the Prismatic Joint.

4) Pick OK

2) Set Lower Limit 
to -49.5mm

3) Set Upper Limit 
to 35.5mm

1) Double-Pick the 
Prismatic Joint

17
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◼ Create a Spherical Joint between the Shock Absorber-

Upper and the Fixed Part.

1) Pick the 
Spherical icon

2) Pick Point 1 
Upper Shock 

geometry

4) Pick OK2) Or Pick 
Point 1 

from tree

3) Pick Point 2 
Fixed Part 
geometry

3) Or Pick 
Point 2 

from tree

18



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

◼ If 35.5mm is not upwards and -49.5mm not downwards:

2) Pick the Arrow to flip

3) Pick OK

1) Double-Pick the 
Prismatic Command for 

the Lower to Upper Shock
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◼ Run Simulation with Commands.

3) Pick Reset

4) Pick Close

1) Pick the 
Simulation with 
Commands icon

2) Adjust the 
settings

2) Adjust the 
settings



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

◼ Create Laws for the mechanism commands.

1) Create a Rotation 
Law Sketch

Rotation Law Sketch

2) Create a 
Jounce_Rebound 

Law Sketch

Jounce_Rebound 
Law Sketch
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◼ Attach the Laws to the mechanism Simulation.

1) Double-pick the 
Gear command

2) Pick Link

3) Pick the Rotation 
Law Sketch

4) Pick OK

6) Pick OK

5) Pick OK



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

◼ Attach the Laws to the mechanism Simulation.

1) Double-pick the 
Prismatic command

2) Pick Link

3) Pick the 
Jounce_Rebound 

Law Sketch

4) Pick OK

6) Pick OK

5) Pick OK
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◼ Run the Simulation with Laws.

1) Double-pick the 
Simulation 3) Pick Play 

Forward

2) Pick Use 
Laws

5) Pick OK

4) Pick Play 
Back
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◼ To finish the simulation, add the ARB into the mechanism.

20) The ARB End Link 
Body will pivot
(rotate) on this 

Knuckle axis

19) The ARB End Link 
Lwr will pivot (rotate) 

on this ARB point

21) The ARB LH 
will pivot (rotate) 
on this Fixed axis
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◼ To avoid binding in the mechanism*, create a Universal 

Joint between the Knuckle Assy and the ARB End Link.

1) Pick the 
U-Joint icon

2) Pick Spin 1 
Knuckle Assy 

geometry

4) Pick OK

2) Or Pick 
Spin 1 

from tree

3) Pick Spin 2 
ARB End Link 

geometry

3) Or Pick 
Spin 2 

from tree

19
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◼ Create a Spherical Joint between the ARB End Link 

and the ARB Assy.

1) Pick the 
Spherical icon

2) Pick Point 1 ARB 
End Link geometry

4) Pick OK

2) Or Pick 
Point 1 

from tree

3) Pick Point 2 
ARB geometry

3) Or Pick 
Point 2 

from tree

20
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◼ Create a Revolute Joint between the ARB Assy and 

the Fixed Part.

1) Pick the 
Revolute icon

6) Pick OK

2) Or Pick 
Line 1 

from tree

3) Pick Line 2 
Fixed Part 
geometry

3) Or Pick Line 
2 from tree

4) Pick Plane 1 
ARB Assy 
geometry

5) Pick Plane 2 
Fixed Part 
geometry4) Or Pick 

Plane 1 
from tree

5) Or Pick Plane 
2 from tree

2) Pick Line 1 
ARB Assy 
geometry

21



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

Step 4: Link the Kinematic 

Skeleton to the Main parts 

assembly via Mechanism 

Dressup
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◼ Copy the Skeleton product and paste it into the 

Suspension parts assembly.
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◼ Link the parts to the Kinematic Skeleton using 

Mechanism Dressup.

2) Pick New 
Dressup

3) Pick OK

1) Pick the 
Mechanism 

Dressup icon

4) Pick OK



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

◼ Step A: Choose Rear Susp_Kin_SK_Fixed Part from 

the drop-down list.

1) Rear Susp_Kin_SK_Fixed Part 
from the drop-down list
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◼ Step B: Choose the parts from the available products list 

and pick the arrow to the right to attach them to the link.

◼ Repeat Steps A & B until all the links on the drop-down 

list have been attached to the available products.

2) Pick the arrow to the right to 
attach them to the link

1) Choose the corresponding 
parts from the available 

products list
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Step 5: Create and Save a 

Kinematic Simulation
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◼ At this point we can create a Simulation using Laws to 

record all parts are now moving according to the 

kinematic mechanism.

6) Pick OK

1) Pick the 
Simulation icon

2) Pick Use 
Laws

5) Pick Play 
Forward

3) Set Number 
of steps to 170

4) Pick 
Automatic 

Insert
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◼ Compile a Replay of the Simulation.

2) Pick OK

1) Pick the 
Compile 

Simulation icon
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◼ Replay the Simulation.

4) Pick Close 
to finish

1) Pick the 
Replay icon

2) Select 
Continuous 

Mode

3) Pick Play 
Forward
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* Binding the mechanism:

◼ Bushing Deflection (suspension compliance)

There are many rubber 

bushings within a vehicle 

suspension to consider when 

analyzing suspension 

compliance.

CATIA DMU Kinematics does 

not include bushing deflection 

(compliance). To emulate the

compliance with CATIA, we 

use a U-Joint at one end and 

a Spherical joint at the other 

(instead of two revolute joints). 

This allows for a small bit of 

extra movement within the 

mechanism to avoid binding.
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◼ Conclusion:

This is an example of how to create a CATIA DMU 
Kinematic simulation for a Rear Independent 5-link 
suspension.

We hope this will help those who need this type of 
simulation.

As always, we are open to any discussions this may 
bring.

Please subscribe to our YouTube channel! 


