
CHASSIS
CASE STUDY

Engineered
Mules



• CAD 3D for development of chassis components and 
assemblies (Catia, UG and SolidWorks skilled operators)

• Suspension engineering

• Body in White engineering

• Simulation

• Dynamic calculations

• FEM validation

• Optimization

• Packaging and installation design of powertrain, 
suspensions, steering system and chassis
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Vehicle
Model

Torsional
Stiffness

1° torsional
mode

1 19,000Nm/deg 42Hz

2 20,800Nm/deg 60Hz

3 22,900Nm/deg 30.5Hz

INPUT FROM OEM

General target

Geometry

Materials

ACTION FROM
DANISI ENGINEERING

Finite Element Method 
(FEM) Analysis

Test

OUTPUT FROM
DANISI ENGINEERING

Complete mechanical 
characterization

Static stiffness

Dynamic stiffness



Structure Scan CAD Drafting CAD Refinement









Sub-systems



Car body



Integration



Frame milled part Welded integration Postwelding machining



Example of thypical activities of Mules based on a donor/reference veichle

• BODY vs. CHASSIS POSITIONING TO CHECK WIRING AND SYSTEMS LAYOUT

• VEHICLE DISMOUNTING and REVERSE ENGINEERING

• EXTERNAL BODY PREPARATION/ADAPTATION

• SUSPENSION ATTACHMENT STIFFNESS MEASUREMENT



DESIGN OF NEW SUPPORT

• FRONT SUBFRAME
• FRONT DOME
• REAR SUBFRAME
• REAR DOME
• ROLL CAGE
• GEARBOX SUPPORT
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START



BIW positioned on air springs

AIR SPRING

RIGID TRESTLE



2505 100 20020 40 60 80 120 140 160 180 220

Hz

1000

100e-3

1

10

100

200e-3

400e-3

2

4

6

20

40

200

400

L
o
g

k
N

/m
m

F Rear Spring location X

F Rear Spring location' X

Comparison with reference veichle



Relative torsion angle at 2000Nm
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