Advanced Class Complex Assembly Project

2010 - 2011
Assigned: 10/1/10
Due: 5/23/11
Objective

1. Design, engineer, machine, and assemble nine (9) identical projects that would be classified as a complex assembly. 

Parameters

1.
Any design must be of original origin, no copyright or patent infringements will be allowed.

2. Members of the team must agree upon each design decision with a majority vote.

3. All team members MUST participate in the development and design of the project

4. Every part design must be proven and verified by mathematics, physics, and/or destructive/nondestructive testing

5. All parts MUST be designed, engineered, & manufactured “in house”

6. All standard (purchased) parts must be located and ordered by the team members (screws, ball bearings, o-rings, seals, etc.)

7. All manufactured parts MUST meet print specifications NO EXCEPTIONS

8. Projects must be capable of being functional without additional accessories

9. All Prints, Processing Sheets, or any paperwork used in the production of the project must be entered into a computer and saved on a disk, with an original inserted into the class binder, and copies given to all team members.

10. All Engine Specification Guidelines MUST be followed. 

Responsibilities

Class:

A. Determine a real life Goal for the Project

B. Research various designs: Using Internet, Library, Experts

C. Sketch assembly and individual parts 

D. Collectively Design and Engineer all parts necessary for the original project

E. Locate purchased parts such as: Bearings, screws, etc.

F. Design and machine any Jigs or Fixtures necessary for manufacture of parts

G. Create a Presentation for the advisory board, parents, public, etc. (3-ring binder, PowerPoint Presentation)

Individual Students:

A. Research aspects of the Project and present to the class Including:

a. The following are sample topics that should be researched prior to design 

i. All references MUST be sited by credits

ii. Coping and pasting without credits will result in a failure

iii. No hearsay or rumors, Hard facts only

b. Engine categories 

i. Carburetion

1. Air Fuel Ratios

2. CFM requirements

3. How to adjust

ii. Piston / Wristpin / Connecting Rod

1. Materials

2. Strengths

3. Design considerations

4. Force of piston (at time of direction change)

5. Piston Clearances

6. Connecting Rod Strength

iii. Crankshaft / Flywheel / Keys / Crankpin

1. Materials

2. Flywheel weight

3. Key size

4. Torque –vs.- Shaft Diameter

5. Bearing or Bushings – Strength, endurance, RPM limit

iv. Exhaust / Scavenging

1. Desired Backpressure

2. Expansion chamber volume

v. Ignition

1. Types

2. Advantages / disadvantages

vi. Compression Ratio

1. What is required for a given application

2. What is Ideal

3. Combustion Chamber design

vii. Recommended rod/stroke ratio

1. Range

2. Ideal

3. Advantages /Disadvantages of each

viii. Fuel

1. Air / Fuel ratio

2. Fuel Cost

3. Combustion Efficiency / Power output

4. Combustion Temperature

ix. Balancing

1. How

2. Is it feasible

x. Performance

1. What is expected out of design

2. How can it be calculated

xi. Valve timing / Port Timing

1. What is “standard”

2. What effect does it have on performance

B. Items that need to be part of each research topic:

a. Advantages / Disadvantages

i. Why should we use this type of design?

ii. What is the downside of this design?

b. Design limitations

i. How can we improve this type of design?

ii. What obstacles will we have to overcome? 

c. Include Visual Aides

i. Cutaway views

ii. Cycle breakdown

C. Maintain responsibility of assigned Job Description

D. Manufacture parts for individual project 

E. Be involved in publicizing South Adams / Area 18 Precision Machine Technology

F. Optional: Supply a blank CD so all prints / papers may be permanently saved for future reference

Instructor:

A. Consultant

B. Order material and supplies needed for project (submit requisitions only)

a. Locate and retrieve donations

b. Help pick-up purchases

C. Evaluate all necessary information and collaborate into a usable format

a. Enter Project onto Precision Machine Technology Website

b. Proofread and approve all prints, processing sheets, and time sheets

c. Evaluate all designs, student progress, student involvement

School:

A. Maintain website

B. Supply tools / tooling

Design Board Rules:

A. If someone is sharing their view or thought on a subject, everyone else WILL remain silent, pay attention, and take notes

B. Anyone laughing or making fun of anyone else’s idea will lose 20% (or all) of their daily “shop grade”

C. Everyone MUST have input at all times

a. Be prepared to voice your opinion at anytime, no matter how minute or “off the wall” it might seem at the time

D. Be prepared to turn in your notes (sketches) at anytime for a grade

Grading

A. Since this project involves very few paper tests; grades will come from

a. Daily Shop Grade

b. Class participation

i. Input on designs

ii. Can do, will do attitude

iii. Respect of others

c. Research techniques

d. Note taking quality

e. Use of Machinery’s Handbook

f. Project Quality

g. Job responsibilities

Disclaimer:

We are doing what some say is impossible in a high school class. There is no guarantee that the project will operate when we are done. All members in the class must be involved in the development of the project to go forward with the project. The entire class MUST work as a team to design and engineer the project. Individuals will machine their own project. 

If the class does not want to put in the time and effort to properly develop the project along with making the necessary parts, the alternative to this project would be Vee-Blocks, Lead Hammers, etc.

I accept the responsibility to complete the project the class decides on:

Name:________________________________ Date:_________________ 

