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Simulation of current riser
shows adeqguate size and mass
to feed the casting properly.
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Question: [r] &H

Can the weight of the riser be reduced, and yet
still provide adequate feeding to the casting?
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We can answer this question using mathematical
optimization.
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The OPTICast® system
combines the SOLIDCast®
casting simulation package
from Finite Solutions, Inc.

with HyperOpt® Optimization

from Altair Engineering.
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In order to perform optimization on this
riser design, we need to define three
parameters:

RNTHMHTE, BRIFEEN=ZASH
« Design Variablesi&%it & &
e Constraints ) &1

» Objective FunctionI e &%




Design Variables are any
aspects of the design that we
will allow the optimizer to
vary during the optimization
run.
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A Constraint is an output which determines
whether a design is acceptable.

Here we set Casting Porosity as a constraint.
Porosity is measured by considering the
minimum local material density in the casting.
The constraint value is set to 1.0, which
Indicates no casting porosity allowed.
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The Objective Function is a
simulation output which
measures the end result we
are trying to achieve.
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For purposes of this optimization, we define a yield number such
that

Casting Weight
Casting + Riser Weight

Yield =

The Objective Function is the maximization of this number, which
results in minimum riser weight.
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The Optimization Process

The Optimization Engine varies each Design Variable within the Design
Space to create a series of process models.

Each design is evaluated as to whether it violates any Constraint.

Each design is then evaluated to determine if the Objective Function has
been achieved, through the use of convergence criteria.
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Optimization Resultsftfb 45 R

The riser design optimization was
complete after 26 simulations. These
were run completely automatically.

Total processing time was 2 hr. 56 min.
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" Optimization Result Data

|'vield (Casting WotPoured |

Objective Function: Yield (Casting Wot/Poured Wgt)  Final value = 7214
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This chart shows the progressive value of the Yield function
over 26 simulations. Its value started at 0.60 and ended at 0.72.
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Constraint Material Density Final “alue = 9995
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This chart shows simulated porosity in the casting. A value of
1.0 represents a completely sound casting. Final value of 0.9995
Is within allowable limits.
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Design Variable: Geo Yar 1 Verfical scale Factar Final %alue = 1.1310
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A plot of the vertical scale of the riser. The final riser design is
13.1% taller than the current riser.
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|Geo var 1

Design variable: Geo “ar 1 Horizontal scale Factar Final “alue = 7199
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A plot of the horizontal scale (diameter) of the riser. The final
riser design is 72% smaller in diameter than the currebnt riser.
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Simulation of optimized riser
shows adequate size and mass to
feed the casting properly.
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Weight Reduction & &%

Current Riser Weight: 3§ HE® 16.03 Ibs.
Optimized Riser Weight:

MALERIEE  9.39 Ibs.
Weight Reduction/Riser: /> 1 6.64 Ibs.

Weight Reduction/Mold (8-on): 53.1 Ibs.




Conclusions: &2

» Pour weight per mold can be reduced by 53.1 pounds through
redesign of the riser by optimization

RyEEE /D> 7 53.188

e Current porosity problems are likely caused by failure of the
riser to pipe. This can be reduced by:

1. Making the inlet gate to the riser thinner

2. Eliminating the atmospheric wedge at top

3. Slight increase in pouring temperature




