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Steps of the development of rear swing arm:

CAECAEUTUTSTLSTL

FINAL FEM ANALYSIS: SOLID MODELFINAL FEM ANALYSIS: SOLID MODEL77

TOPOLOGICAL OPTIMIZATION: POSITION OF RIBSTOPOLOGICAL OPTIMIZATION: POSITION OF RIBS33

OPTIMIZATION: THICKNESS OF RIBS AND EXTERNAL SKINOPTIMIZATION: THICKNESS OF RIBS AND EXTERNAL SKIN44

MODIFICATION OF THE GEOMETRY REQUESTED BY CAE: MODIFICATION OF THE GEOMETRY REQUESTED BY CAE: 
CHECK WITH STYLING REQUESTCHECK WITH STYLING REQUEST

55

NEW CAD DESIGNNEW CAD DESIGN66

DESIGN OF STYLING SURFACESDESIGN OF STYLING SURFACES22

LAY OUT: DESIGN OF ENGINE MOUNTING POSITION, MUFFLER LAY OUT: DESIGN OF ENGINE MOUNTING POSITION, MUFFLER 
FIXING, WHEEL AXIS AND BRAKE CALIPER POSITION.FIXING, WHEEL AXIS AND BRAKE CALIPER POSITION.

11

STEPSTEP

22WORK FLOWWORK FLOW



StepStep 22 Design of Design of styling surfacesstyling surfaces 33



LOAD CASES:

StepStep 33 Topological optimizationTopological optimization 44

A: Vertical load
B: Horizontal load
C: Vertical and 

horizontal load 
D: Braking load
E: Combined load
F: Muffler load



StepStep 33 Topological optimizationTopological optimization 55

FEM Model for optimization
Outer skin made of shell
elements filled with solid 
tetrahedrons elements.
TARGET: minimizing the 
compliance leaving the 20% of 
the filling material



66Topological optimizationTopological optimization

Manufactoring constraints
-Minimum dimension of ribs 6 [mm] 
(Minimum member size)

-Mold axis direction, that is direction of 
ribs development (Draw Direction 
Constrain)

StepStep 33



TOPOLOGICAL 
OPTIMIZATION 
WITH
ALTAIR 
OPTISTRUCT:

TARGET: MINIMIZING 
THE COMPLIANCE 
LEAVING THE 20% OF 
THE FILLING MATERIAL

COMPONENT 
STIFFNESS IS 
MAXIMIZED

Vertical 
load

Horizontal 
load

Topological optimizationTopological optimizationStepStep 33 77



TOPOLOGICAL 
OPTIMIZATION 
WITH
ALTAIR 
OPTISTRUCT:

Vertical + horizontal load

Braking 
load

Muffler 
load

StepStep 33 Topological optimizationTopological optimization 88



Interpretation of optimization
results:

Results of each 
simulation are 
evaluated giving 
importance in 
accordance with 
company know-how

StepStep 33 99Topological optimizationTopological optimization



StepStep 44 Topological optimizationTopological optimization 1010

Shell model for
optimization of 

thickness: ANSYS



Topological optimizationTopological optimizationStepStep 44 1111



StepStep 44 Topological optimizationTopological optimization 1212



StepStep 44 1313Topological optimizationTopological optimization

Optimized 
thicknesses for ribs 
and  external skin



StepStep 88 CADCAD ModificationModification 1414

MODIFICATIONS
REQUESTED TO 
REDUCE STRESS 
PEAKS

Thicknesses are 
modified and ribs
are positioned.

Customer 
request to close 
the central hole 



MODIFICATIONS 
REQUESTED BY 
THE SUPPLIER

MODIFICATIONS 
SUGGESTED  
BY C.A.E.

StepStep 88 1515CADCAD ModificationModification



StepStep 77 Structural analysisStructural analysis 11 1616

F.E.M. MODEL
Model with solid 
tetrahedron 
element of 
second order



1717StepStep 88 Structural analysisStructural analysis 22



1818StepStep 99 PrototypePrototype for for road road teststests


