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Freehand
sketching
technique

Sketching is one of the primary modes of
communication in the initial stages of the design
process. Sketching also is a means to creative
thinking. It has been shown that your mind works
more creatively when your hand is sketching as you
are engaged in thinking about a problem. [Lieu &

Sorby 2009]
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2-D geometry

M two-dimensional geometry is always composed of

1. Straight line (Horizontal, vertical and

$CHREALircle and

— curve
Example

Suggestion
for practicing

UUse your experiences gained
from the chapter “applied geometry”
Analyze the composition of 2-D

geometry and list the construction
cteps.




Tools preparation &
recommendations

1. Pencil

Sharpen the

\8s¢l different lead grades pencils for each required line
weight.

2. Sketchmg paper

You don’t need to fix it to the table, i.e. let it moves and
rotates freely while sketching.

3. Eraser

Make sure it is clean.



Technhiques : sketching a line

®Focus on the end point.
W Sketch the line in the following directions

vertical lines should sketch
from top to bottom.

Liorizontal lines should sketch
from left to right.

mclined lines that are mostly
vertical, sketch them from

top to bottom.

inclined lines that are mostly
horizontal, sketch them from

left to right.



Technhiques : sketching a line

¥ You can rotate the paper on the desk to suit
your
preferences line tracing direction.

Prefer
horizontal Iin}e

\

Prefer
vertical line

\




Techniques

Sketching an arc

® To sketch an arc of a given radius it is necessary to
use construction lines to locate its center and its

tangentpoints.

Radius of an arc

Radius of an arc

Explanation

1. Sketch two lines intersect at
the

2. gﬁ@E@F\ %fsaqrhg‘:% bounding

box
with the length of its sides

9 E!et |fa onal line.
JR us of an arc.
LLC.) ark the point on diagonal line

far
from the center of an arc for a

5, SRR RS
ngen
noints and marked point



Techniques : sketching a smali circle

B To sketch a circle of a given diameter it is necessary
to use construction lines to locate its center and its

tangent points. Explanation
Radius of 1. Sketch two lines intersect at
5 o the .
52| 2. SRBEER & &85 hounding
S o box

with the length of its sides

§9 Ejabcf. the diacqorfal lines.
rc

lus of a e.
Lf? ark the point on diagonal line

far
from the center of a circle for a
distance 2/3 of the half-length

f Yx@tch a circle through all
mathed

noints and tanaent noints



Techniques : sketching a large circle

1. Place one pencil’s tip at the center as a pivot, and set
another pencil’s tip at the radius-distance from the

center,
2. Hold the hand in this position and rotate the paper.




Pictorial
projection




Types of a pictorial
projection

Axonometric Projection

Parallel & normal
to picture plane

Oblique Projection

Parallel & oblique
to picture plane

AV
fﬁ’

Line
of
sight




'ype of an axonometric projectia

1. Trimetric Axonometric
None of axes
the

angles
are equal.

2. Dimetric

Two
angles
are equal.

3. Isometric °

All
angles

are /
equal.




Type of an oblique projection

1. Cavalier 2. Cabinet

Half
&fale TS "\ scale
450 M Q 450 /\ Q

|

A
This obliqued
angle
can be any
angles
but for

convenient
a 45° is chosen



Isometric projectiol
VS
Isometric sketcl




Isometric projection

TH® projected lengths of the edges parallel to the axonome
axes are approximately 81% of their true length.

3-D object (Cube)—Axonometric projectiom—>Isometric view




Isometric sketch

B [sometric sketch has a similar shape as an isometric
projection view except that their edges parallel to
the axonometric axes are drawn in full size.

Isometric projection Isometric sketching/drawing

Foreshorten Full size



gle & distance in iIsometric sket

AMgles in an isometric sketch distort from the actual angle
found in the object.

A®ual or true distance can be measured along the isometr
lines of the isometric sketch.

Example

Isometric
axes

90° angle
appears as 120e.

"\ Correct
90° angle ><
appears as 60°. — m
o




Orientation of isometric axes

B [sometric axes can be arbitrarily oriented to create
different views of a single object.

Regular Reverse axis Long axis
iIsometric isometric isometric

View point is looking View point is looking View point is looking
down on the top of up on the bottom of  from the right (or left)
the object. the object. of the object.



Class activity = ldentify the nonisometric lines

Isometric
axes

Y F

/

Click on the following button
that you think that it represents
an nonisometric line.

6

J




Isometric sketching

From an orthographic views

Contents




Overview of the process

Procedures Examples © <

1. Analyze the alignment of IE
a given orthographic views IEI

l Fron
2. Select a suitable
orientation
of isometricl axes. Front Front
[4. Sketch that plane or

3. Interpret the lines/areas
Normal
plane
surface

in
in an isometric axes. Front

orthographic views as a
i plane or sutface.




Sketching a normal plane

Given ? Given —1
® ©
_\_. :
Front-Right-Top Front-Right-Bottom
Front

B

Front



Class activity = Sketching a normal plane
4 )

Given

Y

N

1. View alignment is 3. Sketch the plane (1 min)

[ ] — 2. ldentify the front view

\_ [Answer ] )




Sketch an inclined plane

Given
¢ . 4
o O
Front-Right-Top Front

B Did you see that the parallel lines in orthographic views still
be the parallel lines in an isometric sketch?



Class activity = Sketching an inclined plane
fGiven )

_/_

Y

1. View alignment is

\_ [ ] 2. |dentify the front view [Answer])

3.TSketch the plane (1 min)




Sketching a circle and an arc

(appeared on the normal plane)

B Circle appears as ellipse in a pictorial

B skelde of isometric sketch, the ellipse is
called “isometric ellipse”.

B The square that circumscribes an isometric
ellipse is called “isometric square”.

Isometric ellipse

‘

Isometric square

<
N4

Tangent points Tangent points




Isometric ellipses : Their

orientations
Front Front — Front
& — & —
Top / \ Top
j\ /E
-




Isometric ellipses : sketching

method

Explanation

1. Locate the center of an ellipse
by two isometric lines.

2. Sketch an isometric square.

1/3

3. Sketch diagonal lines.

4. Mark the point on diagonal
line

far from the center of an
ellipse

5. DrifW AFESARCEnPH8 G Ehe

alrked and tangent points.
length of the line.




Isometric ellipses : Four-center
method

B Suitable for the case -
of instrumental

drawing.
Explanation

1. Locate the center of an ellipse.
2. Sketch an isometric square.

3. Construct a perpendicular
bisector from each tangent point.

4. Locate the four centers.

5. Draw the arcs with these centers
and tangent to isometric square, Play




Sketching an arc

®Msometric arc is a part of an
Isometric circle. =

\V,

.Steps for sketching S

an isometric arc are
1. Locate its center by two 3 1/3
isometric lines. \
2. Create an isometric square
circumscribes an arc.
. Draw a radial diagonal line, 180° arc

4. Divide the diagonal line into 1, 1, sketch an arc oriented N

3 equal pa rts. on a different planes by yourself
5. Sketch an arc. Play

90° arc 2/

W




Example
Frontl

Given

Front-Bottom-Right



Sketching an irregular curve

(appeared on the normal plane)

The concept used is similar to plotting a curve.

1. In orthographic views, choose a finite number of points
along the curve.
2. Plot these points in the isometric

IX&ketch the curve.




Isometric sketching
of an objec




Guidance 1

W A parallel line always parallel to each other
regardless of

thre ke dhotl viewssibe obsbharaps tecarud tspmetric
Vlev9§tFUd'ng a 2D
ﬂer?éTbestrt}'SQ:ro%LﬂFgal’qiﬁe shape of the sketch.

Examples 1

N
N

Explanation
1.Sketch the front

ie
¥. 'I\'%ere are parallel
lines

along the deﬁ
é.re@%HJ e the front

surface
4. Sketch the rear

In this example, hidden

lines can be omitted.




Guidance 1

W A parallel line always parallel to each other
regardless of

the kiadhofl viewssibe obEbhagreapd tecatudl tsometric

Viev%’_cruding a 2D
aeometry or surface.

Examples 2
Explanation

1.Sketch the top

¥I.e'l\',Y1ere are parallel lines
along the height

direction.
Extrude the top

surface
4. Sketch the bottom

In thi; example, hidden

lines can be omitted.




Guidance 1

W A parallel line always parallel to each other
regardless of
th.2 kind of views, i.e. orthagrephic and isometric
Views,
It helps us control the shape of the sketch.

Examples 3

N_—
N_—




Guidance 2

® Many of the complex shape objects come from a
combination of a simple shape object.
Strategy 1 : Sketch a group of simple objects before

bining them.
%%rlpatlglgn\?Z :eﬂzetch a main body of an object before
gradually adding
detalls or moditying.

-

Examples 4

>
Hidden lines are

omitted because
\ planes of each object
\/ becomes a single
JERTE




Guidance 2

® Many of the complex shape objects come from a
combination of a simple shape object.

Strategy 2 : Sketch a main body of an object before adding
details or

modifying.
Examples 5

| Hidden line

can be omitted

without losing
q (\ object information

Omit center lines for clarity.




Suggestion for practicing

@trategy 1

1. Pick up 2 or 3 simple shape

objects.
2. Choose a prefer combination

method.

Eﬁ'é}?r!‘?he result.

~

Gtrategy 2 )

1. Pick up one simple shape
object.
2. ldentify a prefer modification.

3. Sketch the result.
Example

Il
23

Il
5




Example : object modification (strategy 2)
|

adding !
a shallow hole — =~

Front. ¥ Front.»

|
|
i Modify by
|
|

ﬁ

B




Oblique
sketching

nnnnnnnn




Example : Advantage of an oblique sketch

Orthographic Isometric

\/

© | |
JEREEERRL

Oblique (cavalier)

/
L

resigiacis

)/




Sketching concept

1. Sketch a true size and shape of a selected face on a square grid pap

2. Extrude that surface to a required depth in a prefer inclined direction
e.g. 45°,

Note For a complex shape object, the above processes must be repeated until
all features are sketched.

Example




Guidelines

¥ The front face of an oblique sketch should display
majority

B GO IRAU S eFREASIGRISCEN object should be

parallel to
B R INAPHRIRIARE -should be parallel to the frontal

plane.




Class activity

Which one is an appropriate obligue sketch?

Answer

Answer

Answer




=xample 1 : Oblique sketch of an object (cabinet) 1/2




=xample 1 : Oblique sketch of an object (cabinet) 2/2




Example 2 : Oblique sketch of an object (1/4)

@; -

@
Np=




Example 2 : Oblique sketch of an object (2/4)

(oY + -

P

NG




Example 2 : Oblique sketch of an object (3/4)

foy 3

N

/




Example 2 : Oblique sketch of an object (4/4)

-Q+;— D<::>E Ei
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