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1. Proiectarea sistemelor mecatronice

1.1. Conceptul de microsistem.

[.2. Forte de suprafata in structurile MEMS.

1.3. Reducerea frecarii in micromotoare, micropompe si microturbine.

1.4. Structura sistemelor microelectromecanice (MEMS).

1.5. Materiale folosite pentru MEMS-uri. Substraturi si depuneri utilizate la constructia acestora.
1.6. Tehnologii de fabricatie. Depunerea de straturi subtiri. Litografia. Corodarea.

1.7. Aplicatii ale sistemelor integrate de tip MEMS in diferite domenii ale mecatronicii.

1.8. Magnetometru electronic cu trei axe AK8975.

1.9. Implementarca magnetometrului pe modulul GPS NEO-M8N.

1.10. MPU6050 cu sase axe si senzor de temperaturd.

I.11. Implementarea senzorilor RADAR. LiDAR si MEMS/IMU pe vehiculele electrice autonome.

2. Microsisteme electromecanice

2.1. Monitorizarea $i gestionarea alimentarii cu energie electrica.

2.2. Monitorizarea si gestionarea alimentarii cu gaze naturale.

2.3. Monitorizarea si gestionarea alimentarii cu apa.

2.4. Monitorizarea calitatii aerului. Principiul de detectie a particulelor si clasarea lor.

2.5. Parametrii min-max masurati cu fiecare tip de senzor implementat in uRADMonitor A3.
2.6. Aplicatii mecatronice la sistemele de producere a energici termice pentru locuinte

2.7. Centrala termica pe gaz (natural st GPL).

2.8. Aplicatii mecatronice la aparatura de uz casnic. Cuptorul cu microunde. Plita electrica cu inductie.
2.9. Elemente mecatronice ale sistemelor de supraveghere video CCTV, DVR, NVR.

2.10. Achizitia semnalelor video. Afisarea semnalelor video.

2.11. Inregistrarca semnalelor video. Asigurarca miscarii camerelor.

2.12. Surscle de alimentare, back-up, adaptoarcle PoE si conectica.

3. Actionari hidraulice si pneumatice

3.1. Parametri tehnico - functionali ai echipamentelor pneumatice.

3.2. Scheme de actionare specifice circuitelor electropneumatice.

3.3. Comanda unui cilindru cu simplu efect sau dublu efect. Utilizarca functiect AND, OR.

3.4. Comanda unui cilindru cu simplu efect sau dublu efect utilizand circuite cu automentinere avand
dominanta ON, OFF.
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3.5

. Comanda unui cilindru cu dublu efect. Revenirea automata cu ajutorul limitatorului de cursa electric.

3.6. Comanda indirectd a unui cilindru cu dublu efect. Reglarea timpului de stationare a tijei cilindrului
la capat de cursa cu ajutorul temporizatorului electric.
3.7. Circuite pneumatice logice.
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“GHEORGHE ASACHI” TECHNICAL UNIVERSITY OF IASI
Mechanical Engineering Faculty
Mechanical Engineering, Mechatronics and Robotics Department
Competition for Associate Professor, position 17 of MEMR Department
Disciplines:  Design of Mechatronic Systems

Electromechanical Microsystems

Hydraulic and Pneumatic Drives

COMPETITION TOPICS
for Associate Professor. position 17 of MEMR Department

1. Design of Mechatronic Systems

1.1. The microsystem concept.

1.2. Surface forces in MEMS structures.

|.3. Friction reduction in micromotors, micropumps and microturbines.

1.4. Structure of microelectromechanical systems (MEMS).

1.5. Materials used for MEMS. Substrates and deposits used in their construction.
1.6. Manufacturing technologies. Deposition of thin layers. Lithography. Corrosion.
1.7. Applications of integrated MEMS systems in different fields of mechatronics.
1.8. Three-axis electronic magnetometer AK8975.

1.9. Magnetometer implementation on the NEO-M8N GPS module.

1.10. MPUG6050 with six axis and temperature sensor.

I.11. Implementation of RADAR, LiDAR and MEMS/IMU sensors on autonomous electric vehicles.

2. Electromechanical Microsystems

2.1. Monitoring and management of electricity supply.

2.2. Monitoring and management of natural gas supply.

2.3. Water supply monitoring and management.

2.4. Air quality monitoring. The principle of particle detection and their classification.

2.5. Min-max parameters measured with each type of sensor implemented in uRADMonitor A3.
2.6. Mechatronic applications to heat energy production systems for homes

2.7. Gas heating plant (natural and LPG).

2.8. Mechatronic applications to household appliances. Microwave oven. Induction electric stove.
2.9. Mechatronic elements of CCTV, DVR, NVR video surveillance systems.

2.10. Acquisition of video signals. Display of video signals.

2.11. Recording of video signals. Ensuring the movement of the cameras.

2.12. Power sources, back-up, PoE adapters and connections.

3. Hydraulic and Pneumatic Drives

3.1. Technical - functional parameters of pneumatic equipment.

3.2. Actuation schemes specific to electropneumatic circuits.

3.3. Control of a single-acting or double-acting cylinder. Using the AND, OR function.

3.4. Control of a single-effect or double-effect cylinder using self-maintaining circuits with ON, OFF
dominance.
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3.5. Control of'a double-acting cylinder. Automatic return with the help of the electric stroke limiter.
6. Indirect control of a double-acting cylinder. Adjusting the stationary time of the cylinder rod at the
end of the stroke with the help of the electric timer.

LI

3.7. Logical pneumatic circuits.
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