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Team Activity
ECE 480 Design Team 6 submitted their proposal for the Automated Actuator Inspection Device (AAID) to BorgWarner, Inc. on Monday, March 2, 2009. BorgWarner was pleased with the team’s progress, but brought up some small concerns in regards to the device’s motor drive and test report format. The proposed implementation of a drill motor to power the rotating base raised questions about its brushed DC configuration and its tendency to arc. In addition, the desire for actuator coil current and speed pulse time plots on the test report was voiced. These concerns will be addressed in the Project Progress section.
Project Progress

Listed here is ECE 480 Design Team 6’s progress on the key components of the Automated Actuator Inspection Device.

Device Enclosure Design

At this time, the housing and motor capabilities are planned, but not yet physically built. The basic housing for the meters, data acquisition module, and power supply will be bought from the ECE Shop. The shop will also provide the housing for the fan and motor, as well as a switch for the safety shield. This switch will send a signal to our computer when closed. Unless the shield is in place, the inspection program will not run, eliminating the possibility of injury.
The biggest holdup for the layout is the motor. During Team 6's proposal meeting with BorgWarner, mass production and electromagnetic compatibility concerns were brought up. It was suggested that instead of a drill motor, a stepper motor be incorporated. The actuator and fan clutch systems weigh anywhere from 15 to 30 pounds, so the motor will have to supply a large amount of torque. However, stepper motors with these specifications cost hundreds of dollars. As a result, BorgWarner is currently looking into providing us with a stepper motor in their possession.
This prohibits physical progress for two reasons. First, as the size and dimensions of the motor are unknown, Team 6 does not want to waste time and resources into building a box that will not properly house the motor. Another important factor concerns our gear system. Different motors operate at different revolutions per minute. If the gear system is not properly designed, the fan clutch may rotate too quickly, or not at all.

Power Generation

The parts for the power supply are collected and are put together on a breadboard. The power supply setup takes power from the wall and uses a transformer to step down the voltage. It then rectifies the AC to achieve a DC signal, and uses voltage regulators to obtain the desired voltages to power the actuator and measurement circuits.

The power supply is currently in the testing phase of the design. A small AC voltage was applied to test the transformer setup, and the output functioned correctly. The transformer can output a range of voltages from 8V - 30V, and as such, the proper setup for the device’s needs took some time to figure out, but was achieved. The last phase in testing the power supply is to draw power from the wall source. Once that is finished, a board needs to be soldered and housing needs to be made.

Metering Circuitry
A circuit has been built to convert capacitance to frequency, in addition to other circuits to convert current and resistance measurements into voltages. These measurements will be read in by the data acquisition module, and converted in LabVIEW to their corresponding values. An analog multiplexer and decoder are being designed to switch multiple signals into one analog input, to control meter activation during testing.
Some of the measurements require the circuits to draw high currents. In order to solve this problem, additional power parts must be ordered. For now, some of the circuit components are arranged in parallel to give the same output, with a split of the current. In designing the decoder, the outputs were initially floating. This has been resolved by adding pull-up resistors connecting the outputs to power. In addition, the multiplexer is currently outputting distorted signals - a multiplexer chip may be purchased in place of it.

PC Interfacing
Template spreadsheets and databases in Microsoft Excel and Access have been made for data output. Currently in progress is implementing connectivity with LabVIEW, by sending dummy test values from the program and verifying proper output. The front user interface is also a work in progress, displaying pertinent test values and time plots. Considerations are being made for expandability to future actuator models.
Additional completion of the PC interface is reliant upon the completion of the metering and switching circuitry, to properly configure inputs and outputs to and from the data acquisition module.

Project Completion to Date

	Task
	Completion

	Initial Organization Phase (1/3/09 – 2/16/09)
	100%

	Project Research (2/10/09 – 3/11/09)
	100%

	Design Phase (3/12/09 – 4/6/09)
- Device Enclosure

- Power Generation

- Metering Circuitry

- PC Interfacing
	61%

- 32%

- 86%

- 64%

- 34%

	Prototyping Phase (4/7/09 – 4/24/09)
- Integrate all pieces

- Test prototype

- Compare results with project specifications

- Refine final design and make needed changes
	0%

- 0%

- 0%

- 0%

- 0%


Table 1. Project Progress Percentages
Budget to Date

	Qty.
	Item
	Cost

	1
	NI USB-6008 Data Acquisition Module
	$152.10 

	2
	Voltage Regulators
	$1.76

	1
	F-91X Power Supply Transformer
	$23.64

	1
	PCB Fabrication
	$100.00

	1
	Stepper Motor (tentatively provided)
	$0.00 

	
	Device Mechanics and Enclosure (gears, sheet metal, plexiglass)
	$100.00

	
	Resistors, Capacitors, Diodes, ICs, etc. (provided)
	$0.00

	
	Total Cost
	$377.50 


Table 2. Proposed Expenditures
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