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What is an Engineer?

What do Engineers do?

UQ Mech Engineering is the Home of HyShot

/

First Scramjet /
Engine Operation in
Flight

What does "Engineer” mean?

> Ingenium is Latin for "Mental Power”

> Ingenuity means "inventiveness”

> An Engine is a machine of our
imagination (engine of our ingenuity)

> An Engineer conjures up machines




An Engineer Solves Problems? Engineers and Fools

> The ideal engineer is a composite ... > An engineer is the fellow who can do
He is not a scientist, he is not a it for a dime what any fool can do for
mathematician, he is not a sociologist a dollar (anonymous)
or a writer; but he may use the
knowledge and techniques of any or
all of these disciplines in solving
engineering problems. (N. W. Dougherty,
1955)

Scientists and Engineers Method of Science

> Scientists discover the world that
exists; engineers create the world
that never was (Theodore Von Karman)

> Observe phenomena

> Postulate a theory to explain phenomena
> Conduct experiments to fest the theory
» Draw conclusions from the experiments

Engineering Method Design Procedure

> Examine the problem and prior art > Problem Definition
> Establish a set of performance specs > Problem Evaluation
> Develop a design concept > Synthesis

> Test the design concept > Analysis

> By using mathematical models > Communication for Manufacture
> By building physical models and testing

> Conclude if the design fits the specs




Inspiration vs Perspiration

> Problem Definition

> Problem Evaluation

> Synthesis

> Analysis
> Communication for Manufacture
> Manufacture and Test

Design a Swing - 2

Design Specs - What your boss asks you to do

Design a Swing - 4

As manufactured

Design a Swing - 1

The Sales people think there is a
huge demand for this sort of thing

Design a Swing - 3

As the designer designs it

Design a Swing - 5

As installed




Design a Swing - 6 This Course

> Problem Definition

> Problem Evaluation

> Synthesis

> Analysis

> Communication for Manufacture

&N

What the client wanted

WHY HAVE DRAWINGS? WHY HAVE DRAWINGS?

To Convey Technical Information

WHY HAVE DRAWINGS?

To Convey Technical Information
Using:

+Detail Drawings

+Assembly Drawings

+Plans

+Tllustrations

+Schematic Diagrams

+Pictorial Drawings

+Installation Drawings

WHY HAVE DRAWINGS?

To Convey Technical Information

Eg:

+Installation Drawings




WHY HAVE DRAWINGS?

To Convey Technical Information
Eg:
*Illustrations

*Pictorial Drawings

REQUIREMENTS FOR
ENGINEERING DRAWINGS

> ENGINEERING DRAWING HANDBOOK
SAA-HB7-1993

> AUSTRALIAN STANDARD
AS51100.101-1992 General Principles
AS1100.201-1992 Mechanical Drawing

CONTENTS OF AS1100-101-1992
SECTION3  LINES

TYPES OF LINES

DIMENSIONS OF LINES .

LINE SPACING ... ..

LINE DENSITY

TYPICAL APPLICATION OF LINES ...
SPECIAL APPLICATIONS OF LINES
ORDER OF PRIORITY OF COINCIDENT LINES

SECTION4  LETTERS, NUMERALS AND SYMBOLS

41 LETTERS AND NUMERALS
42 ITEM REFERENCES . .
43 SYMBOLS AND TERMINATORS

SECTIONS  SCALES

GENERAL

TERMINOLOGY

INDICATION OF SCALES ... ... ... ... ...
SCALE RATIOS

LARGE SCALE DRAWINGS

WHY HAVE DRAWINGS?

To Convey Technical Information

Eg:
+Schematic Diagran

CONTENTS OF AS1100-101-1992

SECTION 1 SCOPE AND GENERAL

SCOPE
RFFFRFN(‘FDD(TUMFNTQ

ABBREVIATIONS .

5URIALLIL)(IURL

SECTION 2  MATERIALS, SIZES AND LAYOUT OF DRAWING SHEETS

SCOPE OF SECTION

TYPES OF DRAWINGS AND RELATED TERMINOLOGY .
MATERIALS ... ... e

SIZE OF DRAWING SHFFT'S

LAYOUT OF DRAWINGS SHEETS . ..............................

CONTENTS OF AS1100-101-1992

SECTION &  PROJECTIONS

IDENTIFICATION ...

TYPES OF PROJECTION 5
ORTHOGONAL PROJECTION ... ... ...
SPATIAL GEOMETRY ... .. .. .. ...
AXONOMETRIC PROJECTION

OBLIQUE PROJECTION

PERSPECTIVE PROJECTION

OTHER DETAILS — PICTORIAL DRAWINGS ... ... ... ........

SECTION7  SECTIONS

71  GENERAL
72  CUTTING PLANES
T HATCHIMNG oo iam s anvs i st ararans s oansnacannire v ansrars




CONTENTS OF AS1100-101-1992

SECTION S  DIMENSIONING

COPE

GEMERAL DIMENSIONING

GEMERAL TOLERANCES AND RELATED PRINCIPLES ... ... ...
DIMENSIONING AND TOLERAMCING AND RELATED
PRINCIPLES—GEOMETRY s
INTERP RETATION OF MMIMLM MI'\TYR lﬁL CONDITICN

DATUM SPECIFICATION AND INTERPRETATION

VIRTUAL CONDITION .

SCREW THREADS — ORIE NTATIC'N AND LOCATION

GEARS AND SPLINES — ORIENTATION AND LOCATION ...
TOLERANCES OF POSITION . -
TOLERANGES OF FORM, PROFILE,

RUNOUT

CONTENTS OF AS1100-102-1992

SECTION 1 SCOPE AND GENERAL
SCOPE
APPLICATION ...
REFERENCED DOCUMENTS
TERMINOLOGY ..
ABBREVIATIONS

SECTION 2 GENERAL APPLICATIONS

DIMENSIONING AND TOLERANCING
|2 j— -

DRAWING SCALES
CONVENTIONAL REPRESENTATION

CONTENTS OF AS1100-102-1992

SECTION 6 SIMPLIFIED REPRESENTATION OF PIPELINES

61 SCOPE OF SECTION
62  SYMBOLS
63  ORTHOGONAL PROJECTION METHOD

64 ISOMETRIC PROJECTIONMETHOD .. 2%

SECTION 7 SPRINGS

71 INFORMATION ONDRAWING ... ... ... ... .. ... .
72  DRAWINGS

7.3 TYPES OF SPRINGS .
74  CONVENTIONAL REPRESENTATION OF SPRINGS .

SECTION 8 GEARS

INFORMATION ON DRAWING
DRAWINGS : e

TYPES OF GEARS

CONVENTIONAL REPRESENTATION OF GEARS ... ... . ...

CONTENTS OF AS1100-101-1992

SECTIONG  CONVENTIONAL REPRESENTATIONS

91  SCOPE OF SECTION
92 METHOD OF PRESENTATION .
93 REPRESENTATION OF FEATURES AND PARTS

APPENDICES

A SOME COMPARISONS OF ISO STANDARDS WITH THIS STANDARD
AND OTHER NATIONAL STANDARDS

B EXAMPLES OF GEOMETRY TOLERANCE DISPLAY 2

C AXONOMETRIC PROJECTION — ADDITIONAL INFORMATION

D OBLIQUE PROJECTION — ANGLE OF LINE OF SIGHT

E MAXIMUM MATERIAL PRINCIPLE ...

F ORIENTATION OF ACTUAL LINES AND SURFACES

G COMPARISON OF COORDINATE AND POSITION TOLERANCING

H INTERPRETATION OF DATUMS

INDEX

CONTENTS OF AS1100-102-1992

SECTION 3 SURFACE TEXTURE

SCOPE OF SECTION

SYMBOLS

IMDICATION OF SURFACE ROUGHNESS
INDICATION OF SPECIAL REQUIREMENTS
INDICATION ON DRAWINGS A —
GENERAL APPLICATION OF R.I VALUES
APPLICATION OF SURFACE TEXTURE SYMBOLS

SECTION 4 WELDING
41 WELDING
SECTION 5 CENTRE HOLES
51  GENERAL
52 SYMBOLS

53  SYMBOLIC REPRESENTATION
54 DESIGNATION OF CENTRE HOLE

CONTENTS OF AS1100-102-1992

SECTION 9 SPLINES

91 SYMBOLS

92 DESIGNATION ...

93  TRUE REPRESENTATION

94  CONVENTIONAL REPRESENTATION OF SPLINES

SECTION 10 ROLLING ELEMENT BEARINGS

101 CONVENTIONAL REPRESENTATION ... ... .. ... .
SECTION 11 SEALS

11,1 GENERAL CONVENTIONAL REPRESENTATION

12 SI%LQJ&LS OF DETAILED CONVENTIONAL REPRESENTATION

113 DETAILED CONVENTIONAL REPRESENTATION
114 EXAMPLES ..
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CONTENTS OF AS1100-102-1992

SECTION 12 KNURLING

121 CONVENTIONAL REFRESENTATION OF KNURLING ...

APF

A
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¥
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TENDICES

GUIDE TO GENERAL TOLERANCING OF MACHINED COMPONENTS
GUIDE TO THE GENERAL TOLERANCING OF CASTINGS ... ...
GENERAL APPLICATION OF Ry VALUES ... ... .

TYPICAL ROUGHNESS VALUES OBTAINED WITH ORDINARY
MATERIALS AND COMMON PRODUCTION PROCESSES ... ...

NETWORK ACCESS

5.7 Assessment Detail

Drawing Assignment 1

Weighting: 10 Due

Learning Objectives: 1. Communication, 2. Engineering Drawing, 14 April 2005

4:00:00 PM

Criteria Marking Sheet: DRAWING ASSIGHMENT Mol.pdf

Central Submission: This assessment iterm is to be submitted through the School of
Engineering central submission system. Cover sheet can be created on
the School of Enginesring website.

Description:
Related Files:

4 Solid Model and projected views of a small object.

A2 TITLE BLOCK TEMPLATE {SOLID EDGE) (MECHENG_A2-A4.dft)
A3 TITLE BLOCK TEMPLATE {SOLID EDGE) (MECHENG_A3-A4.dft)
A4 TITLE BLOCK TEMPLATE (SOLID EDGE) (MECHENG_A4 dft)
DRAWING ASSIGNMENT No. 1 (DRAWING ASSIGNMENT Noi pdf)
DRAWING EXAMPLE (PurnpBodyDetailProForma.pdfy

FREQUENTLY ASKED QUESTIONS (Mech2305-CAD FAQ.html}

Found under Course Profiles - Mech2305

ARB0s STAN® B0 4T

LAYERS - Border

Slasdd EAnLdhIS I BRSNS +WE v

CUSTOMISING SOLID EDGE

Solid Edge can be customised to
conform with the Australian
Standard AS1100-1992

This Customisation is SAVED as
a TEMPLATE
This allows all of your drawings
to be consistent
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SOLID EDGE TUTORIALS SOLID EDGE TUTORIALS

Assembly Tutorids
Buiding a Sider Assembly in Salid Edge
. . Tutorials Mol Shiset Metal Partin Hhe Cortest of an Asssmbly
> Please Complete the Tutorial as the o Bl et ety i Sl
. ! L] Creating & Tube Part with XpresRoute
first step fo the drafting process. Fctcion o Pt Hoselg Comsretr gt
Modeling Pattern Features in Sold Edge Creating & Ve Harness with Harness Design

. . . . WModeling Mounting Boss and Vert Festures . i
r ThlS W| ” GSSIST |n The LIS@ Of Modleling Parts With Sketches Building & Family of Assemblies

Mordeling & Cover Associalively within an Assembly
Mordeling Thin-Region Features

dimensioning feature control etc. kg a ot i P Vi Comporerts

i Draft Tutorials
Madsling  Fart Using Surfaces Detailing Drawings with Salid Edge Draft

> If you have a problem see a tutor or Resaiig Dsconnscis et es Froduchg an ik scerbly o

Mordeling & Family of Parts in Solid Edge Miodeling Parts from Drawing Views

contact me for‘ assistance in Uslng the Modeling Heloal Features Creating Hole Tables in Detailed Drawings

Modeling Lofted Features
1 7 Modeling olded Part:
Mechanical Drafting Templates. e ke rate
LUsing Yariables in Part Models

Solid Edge Tutorials

ASSIGNMENT ONE ASSIGNMENT ONE

Using Solid Edge, you will create an engineering drawing for a simple object

The following is the object you will model in this ignment. One sample will be given to each
student in the first lecture.

A printed assignment will be submitted and will include the following vi

an exploded view of the embly with a p. list
sometric view of each object with clear exposition of important features

s of each object using third angle projection
vill include all relevant dim ons and tolerances as appropriate

Contact Mechanical Engineering Office (45 to borrow a Verier Caliper for taking
measurements. You w sked to leave your student ID card with the office unfil you return the

ASSIGNMENT ONE

Marking Guide
The highest mark is 100. The actual mark will be determined according to the following guide:

General
sFrame & Titles
*Use of space on paj
~Clarity
«Line thickness, line categories, font, etc

Dimensioning and Toleran
Assembly Drawing and Parts List

w (information content,

Annotations (material , default tolerances, etc) 10%




