Mechanical &
Aeronautical
Engineering

Design, built and test experiences within the
design curriculum at the University of Pretoria

University of Pretoria



MISSION

e The mission of the design group Is to teach
students mechanical engineering design with
an innovative and practical approach to
ensure that the students Is adequately
equipped to apply their mechanical
engineering knowledge and skills in
iIndustry



MECHANICAL AND

AERONAUTICAL ENGINEERING -

UP

Complementary Studies (75; 12%)

Engineering Science (250; 39%)

Basic Science (90; 14%)

Computer and Information Technology (25; 4%)

Mathematics (90; 14%)

Design and
Synthesis

(110; 17%)

First Year Second Year Third Year

Fourth Year



DESIGN

Semester 1 (16)

-Engineering drawing :@

-CAD modeling
-Basic manufacturing

Semester 2 (16)

=Assemblies
-Machine elements

-Basic strength of materials

-Load path diagrams

/

Mechanics

—

Strength of materials
Material Science
Dynamics

Innovation

Strength of materials
Dynamics
Theory of machines

Semester 3 (8)

-Systems engineering
-Design of a system
-Bearings (Plain/rolling)
-Shaft design

-Fatigue

Semester 4 (8)

-Mechanisms
/ -Drives (V belts /chains)
-Bolted connections (Static/dynamic)
-Welds(Static/dynamic)
-Mechanism project in groups of 2
Concept, design, build, test,
Design review, Compete




DESIGN

Semester 5 (16)

-Gear systems and gear design
-Rope systems
-Lubrication

-Pressure vessels
Rl Semester 6 (16)

-Ergonomics -Product design
-Contact stresses - Inception |
- Functional analysis
- Industrial design
- Rapid proto-typing

Strength of materials - Intellectual property

Theory of machines -Final evaluation is project in
roups of 8, presented to

panel of judges
- Structural design and FEM  -Final year design(Individual)

-160 hours

-First phase of
final year project Semester 8 (24)

-Final year project (320 hours)

All the fundamental sciences as p - Design/Research

required - Built
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SEMESTER 1 AND 2

Mouse trap driven
race cars

Mouse trap driven
stair climber

Sun power
baking oven













SEMESTER 3 AND 4

MECHANISM PROJECT — Semester 4

Design a mechanism for solving a certain problem
statement within the limitation of certain set of rules — in
groups of 2

Material

Only material supplied by Department or as specified in list
may be used

Power source: 3 x 4.5V motor/gearbox units
Students must build their own remote control — must
acquire own knowledge how to build control with
umbilical chord

Student may use Departmental Workshop facilities

Mechanisms are evaluated and scrutinized before

competition Playing field given to students as
2D drawing

Students partake in competition to determine best
mechanism in group

Cash prize for winners

Project for design, build and test is done in 6 weeks



SEMESTER 3 AND 4




SEMESTER 3 AND 4




SEMESTER 3 AND 4










SEMESTER 5

e Typical assignment for semester
e Assignment done in groups of 5

e Detall design must include
Shafts
Bearings
Gears
Gear train

Gear design
Contact stresses

Brakes
Lubrication
Complete structure

o Final deliverable: Written report

e Evaluation
Evaluated by other groups for a mark
(according to marking schedule)— 50%

This is done to prepare them for their final year
design and project

Evaluated by lecturers — 50%
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SEMESTER 6

Insulin tester with sterile dosage
according to preset value

Insulin tester read out

Sterile filling of insulin reservoir

Insulin applicator

4 5 2005 .
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e Design
o Entails any design based on mechanical engineering. It is not restricted

to machine design only, but will always contain a substantial component
of machine design in the final project

e Final year design: Scope

o To execute a typical design task as it is generally found in practice,
professionally and completely in order to satisfy the user requirements
and the specification in a safe and economical manner.

o To be able to prepare the drawings and documents with the necessary
clarity so that the equipment can be manufactured without any
misunderstanding

o Apply the knowledge of the subjects that he/she has already studied in a
meaningful way in order to solve the problem

o To acquire the knowledge that he/she does not possess as yet, but which
Is needed for the execution of the project on his own
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FINAL YEAR PROJECTS

Mini Baja

The proud final year students pose with
their homemade gliders




FINAL YEAR PROJECTS

Exulans - glider

10th Scale mine headgear
for overwind/underwind
simulations




FINAL YEAR PROJECTS

Columbus water model

Single station mechanical
hip simulator according to
Paul profile



STUDENT INVOLVEMENT
WITH INDUSTRY PROJECTS

* A number of initiatives to get students involved in industry related

projects are in progress. The major initiatives are

*Mining Industry

Pebble bed nuclear reactor

*Vehicle engineering

Industry

Final year design

Final year project

Mine related projects
(DME, Mine houses)

18 students

21 students

PBMR

8 students

12 students

Vehicle Engineering

(John Deere, Cummins,
Caterpillar)

13 students

14 students




