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Our Motor

 Make: Dayton
* Type: Induction Motor
* Specs:

« % HP

« Capacitor start




Motor Control Circuit
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Comms: Block Diagram
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Comms: Automation Sequence

I.f BRAKE ) Power ON SHUT DOWN \xl
i
! Motor off, Power OFE* Motor off, !
: u\ Brakes engaged /,s l,\_ Brakes engaged /,n
Automatic Manual -t . -
State State W N

Transifion  Transition .

Remote "Start”
Command
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1. Time Limit Reached ESVGE: 5 tninon et

2. ESTOP condition met

5

B | £ Remote ks
.f/ COAST _\‘. //- ACCELERATE \’ﬁ "Drive" command .’/F STANDBY \".
=" Target Speed Reached -- I I |

Motor on, , Motor on, , | Maotor off,
'x_\_EraI-:es disengaged_/_) "k Brakes disengaged (/' I\\._ Brakes disengaged = /,'

*Test rig can be powered off
from any state 6




Commes: Graphical Interface

Speed:
NEXT

Fidutial Sensor 1:
Fidutial Sensor 2:
Pnumatic Sensor:

ESTOP

Shutdown Accelerate Brake

Standby Coast



Comms: Code Structure

@ SocketHandler

@ BaseSensorHandler

@ DigitalOut
sio:client client

sio:socket:ptr socket

int getCount()

DigitalCut{int gpio_num,int inital_value)

void digitalWrite(bool val) void emit(string endpaint, string value) double getData()

int getPin() SocketHandler) BaseSensorHandler({string GPIC_PIM,enum ReadingType readingType)
int getstatus() SocketHandler{5tateHandler *stateHandler) double runi)

woid toggle() SocketHandler{StateHandler *stateHandler,string location) int getPreviousCount()

void bindEvents()

@ StateHandler

SocketHandler *socket

DigitalOut *motorHandler

DigitalOut *stopHandler
BaselntermuptHandler *pnumaticSwitch

@Ba;elnterruptHandler




Sensors

<

v

-

EE-SY310 Omron Pressure Switch 10 Kg series Load Cell Prosense Digital Pressure
Fiducial Sensor Sensor



Braking Board State Diagram

4 N 4 )
OK = 1 | oKk=0
Valve = 1 Valve =0
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Braking Board Schematic
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Summary

Relay Speed:
NEXT Fidutial Sensor 1:
Fidutial Sensor 2:
Pnumatic Sensor:
Power
Supply ESTOP
(24V)
. To Shutdown Accelerate Brake
Braklng Brakes
Standb Coast
Controller Board tencby oas
(BeagleBone
Green)
1/
TS Laptop
=
Fiducial| |Fiducial L°idm%e" Pgﬁ:ﬁ:"‘
Sensor Sensor
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Brake Dynamometer
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Dynamometer Overview

Purpose
 Test our Eddy Current Brakes

* Verify our simulations

Process
« A flywheel is spun to simulate the track
 The brakes are actuated on a pivot

to stop the flywheel
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Pneumatic Subsystem

 Low pressures needed

« Compressor on campus and at EHW
« Already tested hardware

* Clean and simple compared to

hydraulics or electronics
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Safety Features ol
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Motion of Brake
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Eddy Current Brakes (ECB)
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* Flux lines follow pattern below

 Uses N-42 permanent magnets
« Adjus

« 1018 Steel backiron



ECB Simulation Results

Average field intensity at flywheel surface: 1.54E-3 Tesla

20



Brake Dynamometer Tests .

Fiducial Tests

Tests failed possible lack of adequate IR light

Leak Test

After several iterations, all leaks found and sealed

Unpropelled Test

Actuation of ECB test with hand spun flywheel
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Summary
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Parameters

%% Parameters

G=5.24; % geometry factor--(x shock/x wheel)

b = 1000; % damper

k = 4000*G; % spring (include geometry factor!)
M = 150; % mass

J = 100; % mass moment of inertia

v = 100; % speed

1l =1; % half length

=]

td = (2*1)/wv; % time delay back wheel wrt to front wheel

24



Braking Board Logic Diagram
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