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1. Propulsion Motor

1.1. Collect motor data

1.1.1. Maxon

1.1.2. Aveox

1.1.3. Pittman

1.1.4. Kollmorgen

1.1.5. Compumotor

1.1.6. Other?

1.2. Collect gearbox data

1.2.1. Bayside

1.2.2. Other?

1.3. Collect controller data (36V, 15A, synchronous rectification)

1.3.1 Aveox

1.3.2 AstroFlight? 

1.3.3 MaxCim?

1.3.4 Other?

1.4. Model motor/controller/gearbox performance

1.4.1. Eff and pwr vs torque

1.4.2. Eff and pwr vs voltage

1.4.3. Match motor/gearbox to prop and iterate

1.5. Order motors for evaluation

1.5.1. Aveox 1817/3Y, stock

1.5.2. Aveox 2315/6Y (maybe 5Y?), smooth rotor, (other custom mods?)

1.6. Order gearboxes for evaluation

1.6.1. Bayside 20-25:1

1.6.2. ?

1.7. Order controllers for evaluation

1.7.1. Aveox H160 with “servo software”

1.7.2. Other?

1.8. Evaluate motors/controllers

1.8.1. Basic construction, rotor shape, Hall sensor access; order spare Hall sensors

1.8.2. In-air tests, as received

1.8.2.1. No load current (= friction torque) vs rpm

1.8.2.2. Winding temperature rise vs current

1.8.3. In-oil tests

1.8.3.1. No load current (= friction torque) vs rpm

1.8.3.2. Winding temperature rise vs current

1.9. Evaluate gearboxes

1.9.1. Basic construction, weight, lightening possibilities

1.9.2. Design/fab motor adapter

1.9.3.  In-air tests, as received (? Does grease make this pointless?)

1.9.3.1. No load current (= viscous drag) vs rpm

1.9.3.2. Torque loss vs load torque (need dyno)

1.9.4. In-oil tests (try Enduro, Carnation, synthetic t.b.d?)

2. Control Surface Actuator

2.1. Order actuator, motor, pot

2.2. Order controller

2.3. Determine actual speed/force requirement, order alternate motor

2.4. Determine expected power consumption

3. Power Conditioning Electronics

3.1. Circuit breaker function

3.1.1. Determine needed I vs T

3.1.2. Determine single vs double pole switching (GF Isolation)

3.1.3. Determine need for CPU control

3.1.4. Determine current sensor

3.2. DC-DC Converter

3.2.1. Determine voltage and current requirements

3.2.1.1.  CPU 5V @ 1W?

3.2.1.2.  RS-485 5V @ 1W?

3.2.2. Determine isolation requirements (motor controllers will run off 24V bus, CPU will run off local 5V supply; where are isolation points?)

3.2.3. Modify “motor micro” DC-DC design

3.2.4. Breadboard and test

3.3. Ground Fault Sensor

3.3.1. Determine requirements (sensitivity, coverage)

3.3.2. Design, breadboard, test

3.3.3. Design, layout, order parts, fab, build, test

3.4. EMI Filter

3.4.1. Determine requirements (if possible)

3.4.2. Trade requirements against weight

3.4.3. Identify candidate parts

4. Microcontroller

4.1.  Determine core CPU and support chips (8xC196, RAM, EEPROM)

4.2. A/D inputs, input circuits, isolation requirements

4.2.1. Ch 0
Propulsion Current 


(iso)

4.2.2. Ch 1
Actuator Current


(iso)

4.2.3. Ch 2
Pitch Actuator Pot


(needs excitation)

4.2.4. Ch 3
Yaw Actuator Pot


(needs excitation)

4.2.5. Ch 4
Propulsion Motor Temp

4.2.6. Ch 5
Propulsion Motor Controller Temp

4.2.7. Ch 6
Local Ground Fault Current

(iso?)

4.2.8. Ch 7
Propulsion motor speed

4.3. Motor Control

4.3.1. Propulsion Motor

4.3.1.1.  speed (or voltage) command, –5/+5 V or similar

4.3.1.2.  enable command, logic level

4.3.1.3.  speed feedback, Hall pulses?

4.3.1.4.  Fault signals, tbd

4.3.2. Actuator Motors

4.3.2.1.  Step command

4.3.2.2.  Direction command

4.3.2.3.  Enable command

4.3.3. Motor Controller Interface (PIO, SIO, PWM, etc?)

5. Packaging, Partition, and Interconnect

5.1.  Propulsion motor housing

5.1.1. motor, gearbox, seal, compensation

5.1.2. motor controller(?)

5.2.  Electronics housing

5.2.1. Propulsion motor controller (?)

5.2.2. Actuator motor controllers

5.2.3. Microcontroller

5.2.4. Power conditioning

5.3. Connectors

5.3.1. Vehicle

5.3.1.1.  18-32 VDC @ 21 A

5.3.1.2.  RS-485 A,B,Com

5.3.1.3.  Frame ground?

5.3.2. Propulsion motor

5.3.2.1.  18-32 VDC @ 21 A

5.3.2.2.  Hall sensors A,B,C,5V,Com, Shld(?)

5.3.2.3.  Temp Sensor 

5.3.3.  Actuator motor

5.3.3.1.  Stepper phase leads (4?) @ 4 A?

5.3.3.2.  Linear pot hi, lo, wiper, shld

5.4. Comp System

5.4.1. Comp fluid choice

5.4.2. Comp reservoir

5.4.3. Fluid flow

