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The design
process is a
constrained
creative
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Design

Design is part of the business driven process of creating
products.
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Technical Documentation

* Developed for a new product.

 Includes working drawings apart from
calculations, technology details, assembly
scheme, etc.

« Working drawings include:
o Assembly working drawings
o Component working drawings

« Component working drawings for the same part
may look different for different processes.
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Drawing Form

A drawing must follow a certain format.

The scale should be selected to make sure
that the component would fit the format.

A preliminary evaluation should be performed
before the drawing is completed.

Take into consideration the space for
dimensions.
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Assembly Drawings

« Assembly drawings shows how each component is
positioned with respect to other components.

« Each component should be identified and listed in a parts
list.

« Qutline assembly — gives the general graphic
description of the shape.

« Sectioned assembly — shows the hidden features and
their interdependence.

* Pictorial assembly — usually isometric, indicates how
the parts, shown separated, are assembled.
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Title Blocks and Drawing Numbers

Are used to record important information and keep track
of parts:
a) Name and address of the company
b) Title of the drawing
c) Drawing number
d) Dated names of the designers
e) Design approval
f) Additional approval
g) Predominant drawing scale
h) Supply code for manufacturers
1) Drawing sheet side letter designation
]) Actual or estimated item weight
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Detall
Drawings

In a detailed
drawing of an
assembly, the
part name and
the detall
number are
located within
the drawing
area.
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Modifications and Revisions

* Revisions are required due to changes in design. So to keep track
of all the modification, revisions need to be numbered and

maintained
« The track of modifications is kept on the drawing (some new

approaches are applied on CAD).

« If changes are considerable, new
drawing is made with OBSOLETE

stamped on old
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Modifications and Revisions

The revision number, a serial number for
modifications, Is kept on the drawing

(some new approaches are applied on
CAD).
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General
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Notes
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Tabular Drawing (Catalog)
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How to Simplify the Design Process

1. Use text descriptions whenever possible to
eliminate drawing entirely.

2. Use text descriptions whenever practical to
eliminate projected views.

3. Eliminate views where the shape can be
given by description e.g. HEX, SQ, DIA, v

4. Show partial views of symmetrical objects.

5. Avoid elaborate, pictorial or repetitive detail.




How to Simplify the Design Process

6. When it is necessary to show thread detall, do not
show them over the entire length of the bolt.

/. Eliminate detail for nuts, bolt heads, and other
standard parts. Show outlines to show position
only.

Reduce part detailing on assembly drawing.

Avoid unnecessary hidden lines that add no
clarification.

10. Use sectioning only when it is necessary for th
clarity of the drawing.




How to Simplify the Design Process

11. Simplify graphics for holes and tapped holes with the
use of symbols.

12. Omit views with no dimensional or written instructions.

13. Kept within limits: a small drawing is usually easier and
quicker to make than a large one.

14. When two parts are slightly different, a complete
graphical representation of both parts is not required.
The note: SAME AS EXCEPT ........ Or OTHERWISE
SAME AS .... may be written.




How to Simplify the Design Process

15.

16.
17.

18.

19.

Drawings made to modify stock or commercial parts
should be made as plainly as possible. Avoid detall.

Use std abbr whenever possible.

Whenever necessary, zoom in on small details on
larger parts for clarity.

Draw small parts large enough to avoid crowding so
that they are easy to read, but not so large that they
take unnecessary space on the drawing.

Do not duplicate dimensions.




How to Simplify the Design Process

20.

21.
22.

23.

24.

Use recognized standard symbols to greatly simplify
drawings for common objects.

Eliminate repetitive data with the use of general notes.

When drafting, keep free-hand drawing only to where
It IS required, preferring to use instruments.

Wherever practical, use geometric symbols instead of
notes.

Wherever it is acceptable, provide rectangular
coordinates or tabular dimensioning instead of
dimension lines.













Tabular drawing (catalog)

Is one on which the dimension are replaced by letters, and
accompanying table lists the corresponding dimensions for a
series of sizes.

Thus one drawing serves for a range of sizes covered.
But there is a serious risk of misreading the table.
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Standardized drawing

To avoid misreading of tables as in tabular drawing, yet simplify

drawing process

» Drawing is
made without
dimensioned.

DS

 Copied by any
methods.

oo

« Dimensions
filled
accordingly.

Material...SAE 1040...
Heat-treat....SAE 2.....




Checklist for a Good Design

. Is the drawing easy to read?
. Are solid outlines distinct from dimension lines?
. Is the lettering neat and clear?

1
2
3
4. |Is all of the information on the drawing?
5. Will the drawing print well?

6

. Have all the rules of standard drafting practice
been followed?




10.
11.
12.
13.
14.

Checklist for a Good Design

Is the nomenclature correct? Will everyone understand
It the same way?

Is the drawing title truly descriptive?

Are all the necessary views given?

Are all the dimensions shown?

Are there dimensions which are given twice?
Are all the notes properly located?

Could any of the notes be misunderstood?

Do the parts agree with the list?




15.
16.
17.
18.
19.

20.

Checklist for a Good Design

Are all standard parts specified correctly?
Is the scale mentioned?

Are finishes specified in the drawing?
Are there any heat treatments?

Have standard manufacturing processes been
followed?

Can the part be produced more simply and/or
more economically?



Checklist for a Good Design

21. Are the materials specified?

22. Are standard parts used to a
maximum?

23. Are standard part suppliers indicated?

24. This Is your design. Are you ready to
approve it?




Technical Data Presentation

Technical communication require enhanced ways
to convey data and numerical information

MAG(TREN) PHASE(TREN) IMAG REAL MAG PHASE MAG(TREN) PHASE(TREN) IMAG REAL MAG PHASE MAG(TREN)
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42.0851383 -0.304524959 -1.662 43.6 43.62272875 1.84964292 42.36594684
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44.86045293 -1.119904293 -1.604 45.3 45.32221929 -1.794175159 44.89873927

45.21199918 -1.24733524 0.148 46.3 46.30976572 -1.176687377 45.21296237

45.37789574 -1.21329093 -1.092 | 47.2 47.25841513 -2.84908554 45.63446482
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46.93505102 -1.217024477 -1.2466 46.4 46.41674279 -1.538959942 45.92429252 -0.785062758 -2.0666 48.1 48.14437491 -2.460180457 46.76595636

46.57108109 -1.289876158 -2.827 45.7 45.78735556 -3.53980381 45.86971945 -1.133138677 -0.77 46.2 46.20641622 -0.954841254 46.829311

46.54453147 -1.638768449 -1.802 46.3 46.33505373 -2.228831751 46.24153678 -1.373613764 -1.225 46.2 46.21623768 -1.518850397 46.76512525

46.3615153 -1.656238333 -2.635 47 47.07380615 -3.208861662 46.40351742 -1.995628859 -2.185 47.4 47.4503343 -2.639297818 47.0544782

46.11691725 -2.082386929 -2.535 46.6 46.66889998 -3.113772151 46.46468628 -2.428381434 -5.255 50.3 50.57375826 -5.964234837 47.73231953

45.88860612 -2.275704328 -3.677 48.6 48.73889955 -4.326666078 46.83679296 -2.992815899 -1.159 48.9 48.91373305 -1.357737791 47.91747574

46.18612712 -2.117264657 -2.213 47.3 47.35174093 -2.678713827 46.99262598 -3.18277488 -3.553 49.5 49.62734941 -4.105522771 48.16463815

46.6069711 -2.183620976 -3.868 49.1 49.25212101 -4.504344574 47.57008689 -3.343531674 -2.218 48.6 48.65058606 -2.613043614 48.57199979
47.025252 -2.216683154 -1.705 46.8 46.83104766 086455527 47.65275254 -3.319802303 -1.365 48 48.01940467 -1.628909729 48.87252763




Encoding Data and Markers

Mesh

Contour Glyph



Plots

2D scatter plot 2D connected line plot

60 .
50 s
40 .

Corrected . .
- 0 Corrected
index . . index

G

20 . ' .

10

04 } } } : 0L ; } } :
1970 1975 1€80 1985 1990 1970 1975 1980 1085 1890
Year Year




Plots

Regression line graph Mean and standard deviation

- 1 standard deviation

1,(_ mean
«— —1 standard deviation

60O

7
50 651 1
40 °1
Comected 41
index 139

Density (kg!’m:”)
20

10

1970 1975 1980 1085 1090 5 T 3 2z 3
Year Sample



Sample

Plots

Bar graph (horizontal)

D_

1

B

R
05(:310:0155020.025

Nitrogen (ppm)

Composite bar graph

o Steel
B Aluminum
B Plastic

Weight (Ibs)

40 -
35 %
30 +
25 ¢
20 ¢+

10 %

23A

48N
Model

87E



Plots

Histogram (distribution of
Image) 3D scatter plot

Histogram

160 - 160

140 L 140

120 L 120

100 .
Radiation

a0 L B0

&0 L 60




(C) ol



Exercise

Please pick up a pen and a sheet of paper.

* Please draw a bolt and a nut to the best of your ability.
 Is not necessary to provide your name on the paper.

* Please leave the sheet on my desk.

« The paper will be used in a study that is directed towards
creativity versus knowledge.

* Make-up class — next week, Tuesday, December 6, same
time as usual. If you wish to do so, you may bring
problems which you would like have solved.




MECH 211 — Mechanical Engineering Drawing

NEXT LECTURE

_



Design a Catapult

* You are an engineer (start imagining
yourself as one).

* Your kid sibling Is asking you to make a
catapult for play during the winter season.

* What are the things that you should know
before you design and manufacture this
catapult?




Needs or Functionality

What you are going to launch with it?

How fast do you want projectile to go?

How far will your catapult launch the projectile?
Which mechanism will be used in the catapult?
How will you to design it?

Once it is designed, how will you produce it?




Preliminary Design Constraints

« The projectile: “assume an eraser, used in the drawing
class”.

* The eraser must be launched to a minimum distance of
10 meters.

« Since you are designing this for your kid sibling, you
cannot use unsafe elements, such as:

o Mechanisms which produce a lot of energy or sound,
such as explosive materials, etc.

o Gasoline or heat to power the device.




Design Requirement

Since the catapult should be easily built, you must consider
the following:

Using a minimum number of parts in the assembly
(<=15).

Using power sources like springs, air cylinders, rubber
bands or other similar objects.

The geometric parameters of the components in the
catapult will have an effect on its performance.

Using mostly standard parts in your design.




What do you have to do?
Come to the next class with a piece of paper
outlining the design, including the following:
« Components, their sizes and specs.

* Your considerations in choosing those particular
dimensions and sizes.

« 2 or 3 written lines describing the operating
mechanism.




