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= Chain rule of derivatives Do’ Dor
0J _ 0J ou v Opy Opr Dpr A
op — ou v op, Ops Op and B implemented in PyCFS

= Analytic expressions for 2, 22

= 24 Computed with the adjoint
method in openCFS
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Magnetic Actuator Example ﬂTGU

ﬂ Optimization Problem

. 1 T
= maximal volume o J(p, A) = 2 ) BB
fraction V.. = 0.6 B o e€fo
= 6000 design variables st F(Ap) ‘;( )
= filter size R = 1 mm a(p) = Tj — Viae <0
= SIMP with p = 3 0<pon<p<i.
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ﬂ Results

2.5e-03
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Setup in PyCFS

XML Setup

magneticEdgeAdjTO
regionList

y Y |
region name="V core"
region name="V air"
region name="V design domain" matDependIds="depl"
region name="V outer coil part”
region name="V inner coil part"”
region name="V armature"
region name="V objective domain"
regionList
matDependencyList
matPermeability id="depl"
grid
defaultGrid quantity="magElemPermeability" definedOn="element"
dependtype="CONST" snapToCFSTimeStep="true" sequenceStep="
grid
matPermeability
matDependencylList
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Setup in PyCFS

Ty,

PyCFS Setup

iron_params

magElemPermeability
"magElemConductivit

armature param

1/(1e0 *
E mPermeability 1e® * MUO,
agElemConductivity": 0.0,

copper
1/(1e0 * MUB)

air_params

design domain”: iron params
core": iro am
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Setup in PyCFS

PyCFS Setup

iron_params = {

"magElemReluctivity”: 1/(MU_IRON * MU@), param _grad map = {

"magElemPermeability”: MU_IRON * MUG, "magElemPermeability": @,
"magElemConductivity”: 1.0e7,

} }

armature params = {
"magElemReluctivity”: 1/(MU_ARMATURE * NEL
"magElemPermeability”: M ATURE * MU, )
“magElemConductivity”: 1.6e7, get setup()
}

air_params = {

magElemReluctivity”: 1/(1e@ * ML " ) ' : ' ;¥
‘magElenPermeability”: lee * M penalization method="simp"
magElemConductivity”: 0.0, .

r filter = le-3

}
Y Ay sim topt = topt.Topt(
magElemReluctivity": 1/(1e@ * MU®) sim,
"magElemPermeability”: 1e@ * MU, " .
3d",

magElemConductivity”: 5.96e7,
’ "V design domain",
s ! region params,

air": air_params,

objective domain”: air params param grad map,
armature": armature params, 7 . et .

ST G TSGR R alization method=penalization method,
outer coil part": copper params, . F Arsr :

design domain": iron params filte - fllter’

core": iron_params,
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Setup in PyCFS ﬁ!g.
PyCFS Setup

().flatten()

lume constraint deriv(j zatio nalization)]
) *top
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Thank you!
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