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1.0   Project Description
After giving many thoughts and going through lots of discussions, we finally decided as a group to go with Dr. Gordon’s project for the material testing. In spite of knowing the fact that this project comes with a big challenge, we consider it a chance to learn something new, and go through a challenge that seems to be a bit bigger than what we thought for a senior design. Hopefully it ends up being a rewarding experience for all of us. 

The Material Testing Equipment Controller or as we called it the “MTEC” is a project that involves testing some materials through a machine built by mechanical engineers. Of course we are not going to get into building the material testing apparatus itself since a group of mechanical engineers will work on doing that. What we are concerned with is the electrical aspect of it as in software and hardware.

The main goal of our project is to create a portable, light weight microcontroller that has the ability to control the material testing apparatus and its results by displaying them on a monitor. In doing that, the microcontroller has to be able to take the feedback from the sensors that are connected to the material testing apparatus and convert those feedbacks to actual readings on a monitor that allows the user to collect information about the materials being tested. The information taken from the sensors could be things like temperature, pressure, strain of the material. Another aspect for the microcontroller is to control the movement of the motors that drive the material testing equipment; in other words, controlling the stress and the stretching on the material being tested. 

In addition to what was previously mentioned, the microcontroller has to have some kind of a connection, a USB for example, to allow the user to collect information from the microcontroller directly. This way the user can save graphs or readings on a flash drive. Also, the microcontroller has to have the ability to connect to a computer directly or preferably wirelessly; therefore, we must develop a graphical user interface (GUI) for the computer.
2.0   Specifications and Requirements
Microcontroller:
· Up to 20MHz speed(we have a 14.75MHz oscillator)

· RISC architecture

· C Programming

· 16 KB Flash (Program) Memory

· 512 Bytes EEPROM (Data Retention) Memory

· 23 Configurable I/O lines

· 6 10-bit Analog-to-Digital Converters(ADC) (0-5V = 0-1023)

LCD display:

· 5V DC supply.

· LCD controller.

· Programmable with C for example.

· 3in Width
· 3in Length

Sensors:

· 1 clip gage

· 1 load cell
· 1 temperature sensor
· 1 sensor (TBD)
· 4 Sensor Inputs  

Motors:

· 12 v general DC motors (max of 2).

· Continuous or stepper based on its functioning.

· Motor controller in connection with the Microcontroller.

Software:

· Operating system.

· C programming.

· Graphical User Interface (GUI)
3.0   Block Diagrams

[image: image1.png]& UCF

School of Electrical Engineering
and Computer Science




[image: image2.emf]Clip 

Gage

Load 

Cell

Thermo

meter

4th

Sensor

Display

USB SD Card

Wifi 

Connectivity

Materials Testing 

Equipment Controller

(MTEC)

Motor Controller

Motor

Input

User 

Interface

Researching

Materials Testing Equipment 

Controller

Hardware Block Diagram

Erich Dondyk

Matt Nguyen

Francis Bato

Bishoy Botros

Data Output

Operating 

System


[image: image3.png]Materials Testing Equipment Controller
Software Block Diagram

Input

N A
User Interface

Sensors Software

LY Motor
Controller

l v

Microcontroller  —»| Operating System

v

Display

A 4
Data Output

v

Removable Data Storage






[image: image4.emf]Materials Testing Equipment Controller Functional Diagram

Interact Microcontroller & Software Specimen

Clip 

Gage

Load 

Cell

Thermo

meter

4th

Sensor

Materials 

Testing 

Equipment 

Controller

(MTEC)

Motor 

Controller

Motor

TBD

User 

Interface

Operating 

System


[image: image5.jpg]Material Testing Equipment Controller (MTEC)





[image: image6.jpg]Mateia Testing Equipmen Controllr (MTEC) Mateia Testing Equipment Controller (MTEC)

157





[image: image7.jpg]Material Testing Equipment Controller (MTEC)





4.0 Budget and Financing

The MTEC that we are to deal with for our senior design project only involves developing the microcontroller along with the 3-4 sensors, display, and any other additions including USB and/or wifi. The apparatus that has direct contact with the tested materials is taken care of by the mechanical engineers; therefore the budgeting for it will not be applied to our senior design project. 

Estimated Budget
	Microcontroller Kit
	$150

	Microcontroller
	$70

	USB Board
	$40

	Electronic Housing
	$30

	PCB
	$30

	Wifi Chipset
	$10



The most care should be taken on the microcontroller kit and microcontroller since they are the most expensive items. Having to reorder them because of damage would cause the most financial damage. Also, the needed specs for the PCB should be double checked for any possibility of change or else it would have to be reordered with any updates. The USB board is a little bit more expensive than predicted, so there should be extra care for it.
5.0 Project Milestone

	Project Part
	Start Date
	End Date
	Duration (Days)

	Research Microcontroller
	13-Sep-10
	6-Oct-10
	17

	Research Sensors and Motor Controller Incorporation
	13-Sep-10
	13-Oct-10
	22

	Acquire Microcontroller, Sensors, and Motor Controller
	13-Oct-10
	23-Oct-10
	8

	Research Display, Controls, and Outputs Incorporation
	13-Oct-10
	3-Nov-10
	15

	Microcontroller Programming
	13-Oct-10
	5-Feb-11
	83

	Test Microcontroller with Sensors and Motor
	25-Oct-10
	30-Oct-10
	5

	Acquire Display, Controls, and Outputs
	3-Nov-10
	13-Nov-10
	8

	Test Microcontroller with Display, Sensors, and Outputs
	15-Nov-10
	20-Nov-10
	5

	Research PCB Design
	22-Nov-10
	11-Dec-10
	15

	PCB for First Prototype
	13-Dec-10
	25-Dec-10
	10

	Assemble First Prototype
	27-Dec-10
	1-Jan-11
	5

	Test First Prototype
	3-Jan-11
	15-Jan-11
	10

	Fix First Prototype Issues
	17-Jan-11
	5-Feb-11
	15

	GUI Programming
	31-Jan-11
	20-Apr-11
	57

	Body for Final Prototype
	7-Feb-11
	5-Mar-11
	20

	PCB for Final Prototype
	21-Feb-11
	9-Mar-11
	12

	Assemble Final Prototype
	9-Mar-11
	16-Mar-11
	5

	Fix Final Prototype Issues
	16-Mar-11
	6-Apr-11
	15

	Test Final Prototype
	16-Mar-11
	20-Apr-11
	25
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