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Abstract measurement system of magnetizatic
Gappediron core reactorsare widely usedin power systemsto compensate and mag netostriction
for the reactive power of the system However, under the interaction of
: - L - - . .. TABLE |. Parameters of measured
electromagnetidorce and magnetostrictiomat the air gap, the reactorcore s To obtainthe parameter®f magnetostriction silicon steel sheet 50wwA470
deformed,causingvibration In this paper,a Global MagneteStructural(GMS) coefficient a and relative permeability* In QUANTITY  Parameters
topolog_yop.tlmlzatlon algorithmis proposedo obtainthe optimal topology of GMS and FEM , underthe IEC standard,the length 600mm Fig. 5. Magnetic flux density distribution of the reactor core. (a)
lower vibrationreactor magr_1et|zat|on_and magnetostrictionproperties  width 100mm before optimization (b) after optimization.
of silicon steelis measuredy the measurement  weight 231.44g
M a| N C 0O nte ntS systemwhich is shownin Fig. 2. density 7770(g/nd)
U This GMS algorithm combines magnetictopology optimization with ot [ Ciing S— S-ell_;s;le ;O'_ P 805
structuralone And the magnetictopologyoptimizationsolutionis usedas _\;__.t z . ' ., ¢ | £
theinitial seedof the structuralonein orderto reducethe calculationtime. cvinier BB ,- pt il Vibraton | & | E
U The parametersincluding magnetostrictioncoefficient & and relative T B o | DVl AL *° 5
permeability* Iin GMS and FEM can be obtainedby measuringthe B = 120 3  (a) o (b)
_____ "| A B Fig. 6. Stress distribution of the reactor core. (a) before

magnetizatiormndmagnetostrictiomropertiesof silicon steel
U The finite element calculation resultstbé reactobefore and after the
GMS optimization is compared and analyzed.

Structure

As the distributionof air gapsin the reactormagneticflux leakagewill occur
when the magneticfield lines of the reactor changefrom high-permeability
material to low-permeability material At the sametime, the electromagnetic
attractionbetweenthe air gapswill aggravatethe core deformationand cause
vibration Therefore, the materialsin the optimizedareredistributedo improve
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Magnetic field intensityA/m optimization (b) after optimization.
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Fig. 3. The curve of magnetization and
magnetostriction.

Fig. 2. measurement system of magnetization and
magnetostriction
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Results

Basedon the SIMP, the penaltyinterpolationfunctionof relativepermeabilityand 0.0 b A L L
Y 0 u nngoduduscanbeexpresseasfollows (A

m=( @m- yn°r+ty, E=Es’
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Fig. 7. Vibration displacement curvega) po(lntA (b) point B.

_ o _ _ _ And the penalization factor p Is set as 4.~
this phenomenonTl he optimizedareais shownin theFig. 1. 1.00 frgdiq /Al
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g 0% Ina X The GMS topology optimization algorithm combinesthe Solid
20_85 __c_'? Isotropic with Material Penalization (SIMP) with the Global
2080 | ConvergenMethodof Moving Asymptotes(GCMMA) to enhance
Optimied area ;‘E;, | .1 ' the convergencevhile ensuinghe computationaéfficiency.
OB —e—p=2 02 X A threshold function is presentedto eliminate the intermediate
Y A f : 0-4 density and improve the problemof blurring the optimal materia
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Fig. 4. Convergence process of objective function

under different p value.

corereactons reducedoy up to 24%.

Fig. 5. Material distribution after the GM$Z
topology optimization.

Fig. 1. The overall structure of reactor and the details of the core. Presented at the MT 27, Nov. 139, 2021 Fukuoka Japan




