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What our machine do...




What our machine do...




My case of study:

Optimization of the
pneumatic piston
in the injection
system.
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Three years ago...

Sometimes we had feedback from the customers about pneumatic piston
broken.

Broken




...my job was to find a geometry able to work in
this condition without broken. My instrument
was Solidworks & Ansys.
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My “manual” optimization consist to model my
piston with a tapered geometry in the broken
regions. the piston.

| Other target of my optimization is to
not increase the weight of the piston,
to avoid the possibility to damage the
surrounding parts.




...the results...

...increment of the safety PN . 7

factor from 0.9to 1.2
about +33%
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...NMNOW...

...diameter 16mm piston need to be optimized...

The old 16mm piston was been designed
like the old 12mm piston...

Dangerous right angle




...but now I've one more software available...
ModeFRONTIER.
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Parameter of my simulatio




The setting of my simulation in ANSYS
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The structure of my optimization:
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tens_min

...the results...

After 800 runs (elapsed time about 24hrs)
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...about correlation matrix

The influence of the parameters on targets.

tens_max| Q125

massa

@ larmatura

Raggio_interna_B1  0.110

Raggio_interno_A1 0028

|

4.3

——T10%

D14.3

Raggio_di_fondo .g208

Prof_lamatura

Faoro_centrale

0.054

-0.033 -0.07a

0.108 -0.117 0.c
0.0a4 -0.038 -0.083

Angola

1.000
0.77a
0.556
0.333
0.111

-0.111
-0.333
-0.5506
-0.778
-1.000




Geometry comparison

For manufacturing necessity some performing solution has been discarded



..the improvement in “number”...
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increment of the safety factor from 0.9 to 1.3
about +44%
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To take a summary and comparison

“Manual Optimization”

Mode Frontier

Number of running About 30 800
Improvement obtained +30% +44%
. +1
Total time employed 20 days 3 days day

of calculation




Thanks for the
attention

Andrea Minardi

A particularly thanks to all my co-workers,
especially Loreti S. and Morsiani R. for all
their support during this optimization
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