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Contents of the lecture

« Shape description and 3D modeling
« Shape generation

o Conceptual

o Physical
e Sectional views

* Auxiliary views — much more to discuss in
the following 5 lectures




Shape description

« (Geometric shapes are * Primitive shapes:
seen according to view

Boxes
they are regarded 0

L o Prisms
« Set of primitives — used to
conceptualize the complex o Pyramids/truncated
shapes by pyramids
adding/subtracting the o Cylinders

primitive shapes
o Cones

Spheres




Primitives

Rectangular Prism Sphere

Cone Torns Cwvlinder



Primitives — Shape Generation

Wedge

Block B

Block A

Cylinder

(A) (B)



Boolean Operations

Given two shapes, they could be intersected or reunited
to obtain a new shape.

.I S

subtract(h) . ect(b)




Boolean Union

The common part is removed once.

AuB

Union




Boolean Difference

The initial shape minus the common portion will be
yielded.

notice the difference between A-B and B-A

Difference @,



Boolean Intersection

The intersection means the common portion of the two
Intersecting bodies.

ArB

Intersection
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Another Example

AUB

An B

%,

Null object



Conceptual Generation of a
Complex Shape

AvC ———*=

AuD




Conceptual Generation of a
Complex Shape

wRQE: &

KOF: ———_




Conceptual Generation of a
Complex Shape

AVG —=




Shape Generation

« Two different aspects of shape generation:

o Conceptual shape generation — when the
geometry does not exist and when a
functional doable shape is created

o Physical shape generation — when the
geometric object is physically
created/generated by machining

* Physical generation involves material selection,
machine tool and tools selections




Conceptual Shape Generation

* The concept is created by the human
judgment

* The concept can be translated in codes to
create models

@& m




Physical Shape Generation

Planes: flat surfaces

Polyhedrons: inclined flat surfaces

Cylindrical/conical surfaces: round surfaces,
noles

* Ruled surfaces/non-ruled surfaces: complex
KInematics cutting or forming in complex
shape dies




Physical Shape Generation

Two basic principle methods are used to generate surfaces:

Forming: create shape form a formable material: ex

« Casting

« Deformation (forging, bending, squeezing, etc.)

« Growing (nature’s way ex: stereo-lithography)

Cutting: create shape through removal out of a larger piece of material

« Turning, milling, drilling, grinding, lapping, etc.

Multiple types of operations are used to generate the same class of
shapes — various surface qualities are obtained for various materials




Shape Generation with

Boxes
Cylinders
Prisms
Cones

Spherical

Primitives
flat surface
round surfaces
flat surface

round surfaces

double curved

As a general principle, the cutting tool and work piece
move one with respect to the other; the cutting tool will
remove the undesired volume of material from the work




Machining procedures

Shaping and planing
Turning

Milling

Drilling

Sawing

Broaching

Grinding

FORMING PROCESS
* Hot working

e Co
CAST

d working
'ING PROCESS

JOIN

NG PROCESS

NON-CONVENTIONAL
PROCESSES




Shaping and planing

Generation of Flat surfaces
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Turning



https://www.youtube.com/watch?v=8EsAxOnzEms

Turning

—WORKPIECE
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WORKPIECE

Milling

TOOL MOTION
TOOL
/—CHIPS
/ DEPTH
J_ OF CuT

< _|WIDTH OF CUT

FEED ——————3%

BEFORE

AFTER




Milling

BEFORE AFTER

CHIP
DEPTH
OF CUT
e N A | SSRGS et
T— — :j ' ? *
FEED FEED

WORKPIECE

CONVENTIONAL MILLING CLIMB MILLING



Milling



https://www.youtube.com/watch?v=Ef59DogwLrI

Drilling

BEFORE AFTER

7 | D TooL moTion C (O re (T

WORKPIECE
y /_(snmouAnv)




Sawing

BEFORE AFTER
RECIPROCATING SAWING 0 ) ROUND () )() )
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Sawing

>
“
-t
m
)

BEFORE

CIRCULAR SAWING
& : BAR ﬁ

,@

WORKPIECE i e
(A -
) %?—cmps
Lo CHANNEL




TFINISHING TEETH

TOOL MOTION
-

Broaching

BEFORE

ROUGHING
i TEETH

TOOL

WORKPIECE /|
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Grinding

SURFACE GRINDING

ABRASIVE WHEEL—__

DEPTH OF CUT

WORKPIECE

RECIPROCATING
WORK TABLE

BEFORE

FLAT




MECH211 Lecture 3

SECTION VIEWS

_



Purpose of Sectioning

Provides the detalls of the features that are invisible
In a normal view.

A cutting plane is assumed to pass through the
conveniently selected features.

If the plane passes through the object, the view is
called a FULL SECTION.

Cutting plane is indicated on the adjacent view.
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Sectional Views

Why do we use
sectional views?

6.00 - |
| FILLETS AND ROUNDS R.I2
@.25

0 '
a -
9'0 5 : s._ \\
25 ) /‘.5 / 0 ‘:.5 ~'§\‘\\\'\\

B ?;‘7&'2,’"'{‘?" LR 5 P

ITAT ¢

SSPI Y

.'»:,j";é SR e B R N \ v
~ @ _?“fghm#:{xu(,-i_u.u_‘.am;f:): .,

s ey Ut
FH g e e fei sl o

“| deorry
2 A

.

A

~ " 1.000
i 2568
y oo 2 HOLES IN LINE




Sectional Views Types

« Full Sections

« Half Sections

« Offset Sections

* Broken Sections

* Revolved Sections (Aligned)
« Conventional Breaks

 Partial Views




Elements In Sectional Views

Cutting Plane

An imaginary plane
passes through the part
to expose the interior
construction.

==\
\
g WY
= \\ Y G
|

Different cutting planes
make different types of
sectional views




SectionAA Section BB



SectionAA Section BB



The Cutting Plane




Is the Section View Really

Needed?
Y ] B
\>/ I R

Mormal multrview



Elements In Sectional Views

Cutting-Plane

Line

« Location J_ —— — _‘I I-__Fp.m_ N
! I——IﬁnmAPPH{'JI

* Line Type la)
 Arrowheads

« Capital T
L lL t
— 4
Letter i
I
etters i
= |
==
‘__4] |
| -1
1
L }}_4_'
— ]
| !
|
— .
i [ Compore with right-side
' in section for readability.
(o A ol (c)
LEFT-SIDE VIEW FRONT VIEW RIGHT- SIDE_VIEW

IN FULL SECTION



Indicate the Cutting Plane

1 I’ A  —
1 |dp | [
Mal




Basic Representation Rules

)
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Section Lines (LininQg)

[A) Cast or malleabl ron and (B S|
Aé&nsra | uss for &l materiak

(D W hite meta | Zing, kad, (E Magn&sium, aluminum, and
bz DOt 2nd alloys aluminum allcws



Section Lines

[y marbls, skt g kRss, (M) Earth D) Pock
Pl laim, afe.
(P} Sand [y Water and cther iqu ids (R Azross grain - Wood

itk Arain



Common Mistakes

Correct
(45°% Equal spacing)

Incorrect Incorrect
(Linework 1s inconsistently (Linewark fails to end at
spaced) boundaries of area)



Common Mistakes

Incorrect
(Linework is 100
closely spaced)

Incormrect
(Linewoaork is too widely

spaced)

Incorrect
(Linework is not consistent
in direction)

Incarrect
[ Linework intensity is
inconsistent)




Difficult Cases

444

(A) Avoid! (B) Avoid! (C) Preferred




Half Sections

If a cutting plane passes halfway through an object, the result is a
half section.

Expose the interior and retain the exterior.

It is often used for symmetrical objects, not for detail drawings.

Edge view
af cutt ing

-~ Cutting
Plane

Hidden lines
Moy be given
1 wnsecticned

0;{ Sec’ _~ ’ half if necessary _:—TL
£ S for dimensoning—. t

(@) CUTTING PLANE (b) HALF s=CTiON



Half Sections
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{A) Half section (B) Multiview
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(C) Half section view

Convenient way to show the view and section in symmetric parts



Broken-out Sections

A break line is used for the section if only a

partial section of a view Is needed to expose
Interior shapes.

The section Is limited.

—
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Broken-out Sections

(B) Multiview



Revolved Sections

To show the shape of cross section of bars,
arms and spokes, a plane perpendicular to
the center line of the part cuts through.

Then rotate the plane by 90 degree around
a line at right angle to the center line.

T - — {:

e e amepa——

7
%

()

I__ —
Sy

INCORRECT



Revolved Sections

\k. Imaginary cutting plane
L Line of sight

Assume a section plane emecv

perpendicular to the front axis ~— e

of the component; revolve the /C) & V) e

plane to see the section as a e

true shape - sz e
R P WD D I
i . L}'L:q{i HEIGHT

o P st

T

(B) Revolved sedtion; broken view



Removed Section
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Aligned Sections

N B A

(A) (B




Aligned Sections

(A True projection

IB) Prefarred

=
N

(21 Section view




Offset Section

Necessary when features
are located in different
planes
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Sections Through Assemblies




Pay Attention to Lining

Adjacent parts

Different material

’ ) //_symbol
? H

/LR

Same part



Pay Attention to Representation




Pay Attention to Representation

(A) True projection (B) Pretferred



Pay Attention to Representation

\!

y
»

Y&

Spoke A omitted
in the "preferred”
section view

True Projection Preferred



Section in a Flange




MECH211 - LECTURE 3

AUXILIARY VIEWS

_



Definitions

* Any view obtained by a projection on a plane
other than the horizontal (H), frontal (F) and
profile (P) is an auxiliary view.

« The primary auxiliary view is projected to a
plane that is perpendicular to one of the
principal planes

* The secondary auxiliary view Is projected
from a primary auxiliary to a plane that is
Inclined to all three principal views




Auxiliary View




Candidates for Auxiliary Views

|sometric lines

Non-isometric lines

lsometric axis



Principal Planes

Top View

B a =

Left Side View Front Wiew Right Side View

-

Badk View

Bottom View




Auxiliary Plane




Primary Auxiliary View

Front View

fe—— £\ ——

|
|
! Right Side View

Plane True Dim.
F — Width, Height

H — Width, Depth
P — Depth, Height



Primary Auxiliary View

C AUXILIARY

VIEW

Inclined
plane
A.

:
0".
,
A B .

K\
DI .~ &
=+ )

" Inclined
E dg e VI ew plane
of inclined A B

plane

DG

(B)



Depth Auxiliary Views
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Height Auxiliary Views
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Width Auxiliary Views
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Auxiliary Planes

The features in auxiliary planes are seen
deformed in the principal views.

\|‘_*_ :




Auxiliary Planes

The features in auxiliary planes are seen
deformed in the principal views

L Full
1] #; / Auxiliary
e / -

\|‘_’_ :




Auxiliary Planes

The features in auxiliary planes are seen
deformed in the principal views

Full
Auxiliary

Partial
Auxiliary

- n|:¢i
\lt_*_ |




Representing a Full Auxiliary View
Folding-Line Method

106,97 S ars

51 4 52 A
Top

A
510 49 f/-’
B

158 27
Front

Step 1



Representing a Full Auxiliary View

105
¢ ! ' I E'\
5,1 4 iz A
Top
A
510 4,9 ’_/
B
)
1,5 2,7
Front

Step 2



Representing a Full Auxiliary View

1

g 27
Front

Sten 3



Representing a Full Auxiliary View

10,6

&1

610

16
Front

Sten 4



Dihedral Angles
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A Practical Problem

Find the angle of the V-cut.

i
\}\ Q\
" N
", True Angle
2 Auxdliary
View

<

=1
<
.

<

Step 1 Step 2 Step 3



Solution

True size of an oblique surface.

n




Another Practical Problem

Find the true shape of the section (triangle).

Step 1

Step 2



-

Select fold line

Draw perp. To F/L



Primary

Aliliary View
0,

-

Select fold line

Draw perp. To F/L

Transfer the dist. From
the previous F/L

Check the visibility



Primary

Aliliary View
Dya

-

Select fold line

Draw perp. To F/L

Transfer the dist. From

the previous F/L

Check the visibility

Secondary
Awiliary View




Primary

Aliliary View
Dya

Secondary
Awiliary View

-

Select fold line
Draw perp. To F/L

Transfer the dist. From ¢, ¢
the previous F/L

Check the visibility

Tertiary
ALxdliary View



Auxiliary View Problem

Find the true shape of the distorted features

] [ | | 1 | |
1 : i i 1 1 i I | 1 I 1 |




Auxiliary View Problem

* One feature o\ e b o b e A s e
Is seen in P SR SRS AR SR
view as a line 5
* one auxiliary :
view needed :
-t - - .o: 4 .:.. - d L e "
.-,:.“-0 ....... 0“”".-”:“.‘“__: _______ ut _______ s
.r ~ | < r . ’1:' ) | ‘E’ - 1 r - -



Auxiliary View Problem

' ’ ' ' ' ' ' ' 0 '

 Another feature

is seenin F =
view as a line
« one auxiliary :
view needed :
P—— 4 :o-- “ o J:. .g- - - 4 [ & - -
----- L T P DR S At PELS



Auxiliary Views:

To draw:

TL of line, point view of line, edge view of the

plane and true size of plane.

To View TL : Draw Aux. View parallel to any view
To view point view: Draw Aux. View perp. To TL

To view Edge View : Draw Aux. View perp. To TL of
any edgel/line

To view full surface : Draw Aux. View perp. Edge
view




