STUDENTY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: Mazos galios varikliy, integruoty j spausdintine plokste, kiirimas

Tikslas: Sukurti zingsninio variklio konstrukcija, kurios statorius biity tiesiogiai pagamintas ant
daugiasluoksnés spausdintiné plokstés (PCB)

Spartus mechatronikos vystymasis per pastargjj deSimtmetj pareikalavo tiksliy, kompaktisky ir
mazos galios varikliy. Tuo paciu metu pazanga mikroelektronikos srityje leido sumazinti daugelio
iSmaniyjy jrenginiy dydj iki vienos daugiasluoksnés spausdintinés plokstes, kuri valdo eile iSoriniy
pavaros mechanizmy.

Remiantis Siomis prielaidomis, tiksliis zZingsniniai varikliai ar net paprasti nuolatinés srovés
besepetéliniai (angl. brushless DC BLDC) varikliai, kuriy statoriai yra tiesiogiai integruoti j
spausdintines plokstes, gali dar labiau sumazinti tokiy jrenginiy dydj ir svorj, potencialiai sumazinti
energijos sgnaudas bei padidinti patikimuma.

Todél pagrindinis Sio darbo tikslas — sukurti zingsninio variklio projekta, siekiant sumazinti
energijos sunaudojimg, jrenginio sudétingumg bei elektromagnetinio lauko poveikj gretimiems
elektronikos komponentams. Be to, Siame darbe siekiama istirti galimybe padidinti i$¢jimo galig
taikant pasyvaus ausinimo apribojimus.

Siekiant tiksly, buti atlikami Sie zingsniai:

1. ISnagrinéti jau esamus S$ios problemos sprendimus: iSanalizuoti aktualius mokslinius
darbus, susijusius su didelés induktyvumo galios komponenty integravimu j spausdintines
plokstes, bei suprasti sitlomus fizikinius modelius. Jvertinti sitlomy konstrukcijy
apribojimus ir to priezastis.

2. Sukurti koda, kuris modeliuoty statoriaus ri¢iy sukuriama magnetinj laukg. Si simuliacija
leis jvertinti galios nuostolius statoriuje dél stikuriniy sroviy. Modeliavimas gali biiti
atliekamas MATLAB aplinkoje arba naudojant kitg Siai uZduociai tinkamiausig programing
jrangg.

3. Suprojektuoti spausdintinés plokstés etalong su integruotu variklio statoriumi, leidziantj
praktiskai patikrinti modeliavimo rezultatus.
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TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic: Development of low-power motors embedded into PCB

Goal: To create a design of step motor with stator made directly on multilayered PCB

Due to the extensive development of mechatronics over the past decade, there has arisen a need for
precise compact motors with small power output. At the same time, recent progress in
microelectronics development has reduced the size of many smart devices to a single multilayered
circuit board, which controls a set of external actuators.

Inheriting from those preconditions, the precise step motors or even simple brushless DC electric
motors (BLDC) with stators embedded directly into printed circuit boards (PCBs) will further
reduce the size and weight of such devices, may potentially decrease power consumption, and
increase reliability.

Therefore, the primary objective of this work is to develop a reference step motor design with the
aim of improving power efficiency and reducing the complexity of the device and the effects of its
electromagnetic field on adjacent electronic components. Additionally, this work aims to explore
the possibility of increasing the power output with the constraints of passive cooling.

To achieve those goals, the following steps should be taken:

1. Review the existing solutions to the problem. Analyze relevant papers, especially on
integration of high-inductance power components into PCBs, understand the proposed
physical models. Evaluate limitations and reasons behind them for the proposed designs.

2. Create a simulation script that will model the magnetic field induced by the stator coils.
This simulation must allow for estimating power losses in the stator due to the induction of
eddy currents. The simulation may be done in MATLAB or any other software that will be
optimal for solving this problem.

3. Create a reference design for the PCB that hosts the motor stator to verify simulation
predictions.
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