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 Ordinary multiview drawings may not be enough to fully
explain the inner detalls of the objects in some cases.

d Section views are used Iin such cases.

T
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Reel itself Section view of the reel
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) Section Views

 Sections can be used to reveal Interior
features of an object that are not easily
represented using hidden lines.

d Aims of sectioning are,

- to improve the visualization of new
designs,

— to clarify multiview drawings,

— to facilitate the dimensioning of drawings.
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A Typical multiview technical drawing shows the right side
section and removed section details.
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Sectioning Basics

ull L
Line of sight Imaginary cutting plane
Cutting Planes

Imaginary cutting planes used to create section views are passed through
the object to reveal interior features.
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& Sectioning Basics

 Suppose a
cutting plane
through the top
view, then the
front view would

- !
become a ] e
section view. @ L______@____J
I l
T = 2
i N g L
E______f I:L_'I__L_____i ,2 I 4 %
BE 77777 V7777
Normal multiview drawing Section view drawing

Section View Reveals Hidden Features
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& Sectioning Basics

1 The cutting plane{Section plane
IS represented bySection lInexvi
denoting the direction o
view. The portions cut by the
section view areCross-hatche

7
S T 7777

Section view drawing
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PDAC

Inboard Profile
C—28 Juggernaut

[ 0002] J
=
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CIPRRIESM Mechanical assembly of a jet aircraft in section showing how parts

fit and their spatial relationship
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Y Sectioning Examples

Bent cap section of a prestressed concreate box girder bridge superstructure
(Courtesy of Bentley Systems, Incorporated.)

T.Akylrek ME 113 Computer Aided Engineering Drawing — Sectioning 10/128



Sectioned technical illustration of an internal combustion engine

(Courtesy of Unigraphics Solutions.)
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& Sectioning Steps

Suppose that we want to generate the section view of
the object shown below cut by the hatched plane.
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& Sectioning Steps

1. Denote the sectioning plane on a suitable view. For this
case select the top view. Name the sectioning plane by
letters (A-A', or A-A).

O

L'T

Top view of the part
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& Sectioning Steps

2. Draw what you see along the cutting plane and beyond on
the corresponding view (right side view In this case). Hatch
the portions where the cutting plane passes. Label the
section view than (Section A-A' or Section A-A).

Section A-A'

Section view

ME 113 Computer Aided Engineering Drawing — Sectioning
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& Sectioning Basics

Imaginary cutting plane

Hidden lines Edge view of cutting plane l
. . (not shown in section view)
Treatment of Hidden Lines _q \:\\
L i 7

Normally, hidden lines are omitted from !
Sect|0n V|eWS Normal orthogonal Section view

view
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&) Sectioning Basics

Optional use
of a hidden line

/////)V/Y///

i
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Optional Use of Hidden Lines

Hidden lines can be shown in
section views to eliminate the need
for another view. ——




) Sectioning Basics

Representing Surfaces and

Edges in Section Views

T.Akylrek

L {} i

Change of plane behind
the cutting plane
represented as a line

7N

(A) Correct representation

P R

L

No!

(B) Incorrect representation
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(C) Normal multiview
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@ Some Detalls

1 Not only the portions where
the cutting plane passes -
are drawn, but also the KDQ
features beyond the cutting
plane are drawn. An

llustrative example is on L@%J L@
the right.

Correct Incorrect
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@ Some Detalls

J Ribs, webs and
other thin o

features:

— A rib or web is a
thin, flat part
that acts as a
support.

— Ribs, webs, lugs
and other thin

features are not ’

. . ") F.rw s k (7
section lined -3 3 3| +F
(crosshatched) //
when the cutting %
plane passes i} / / S
para”el to the _JB SECTION B-E SECTION B-B
feature. Incorrect Correct
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() Some Details

(A) True orthographic
projection sometimes yields a
misimpression of objects.
Foreshortening of features such
as holes, lugs, ribs, spokes,

and arms should be avoided. |

(B) Recommended practice Is ! I_F&

to rotate the feature into the e

plane of projection to yield an o ORESHORTENED CONVENTIONAL
aligned VieW. Here bOth the (NOT RECOMMENDED) (RECOMMENDED)
hole and the rib have been

rotated.
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() Some Details

When shown In section
views (case A), the web is
sectioned to indicate the
continuity of the material
throughout the
circumference of the wheel.
When shown In section
views (case B), spokes are
not sectioned to indicate
gaps around the
circumference.

AN

il

WEB SECTIONED SPOKES NOT SECTIONED
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) Some Details

LUG BASE
SUPPORT

NN

7

7777/7
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Points defining cutting plane J

Defining a Cutting Plane on a CAD Model Sectioned CAD Model

A 3-D CAD solid model can be The object is automatically cut

sectioned by positioning a cutting plane along the cutting plane to produce
relative to the object. a section view.

N
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IpE——
I

F—— L+ L q——1

I

Normal multiview

drawing
Visualization of a Section View

Counter

bore

7N

Through
hole

14

13

A section view is created by drawing the outline of the surfaces cut by the
cutting plane. Details then are added to show surfaces behind the cutting

plane, such as the back of counterbored hole.
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Through
hole

Counter
bore

M,

Labeling Features for Visualization

The section view is created by passing an imaginary cutting plane vertically
through the object. Corners are labeled to assist in the visualization of the
orthographic section view.
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) Cutting Plane Lines

§/

Y71 Wi

Arrows in wrong direction:
arrows should show the line of
sight necessary for section view

No!
Placement of Cutting Plane Lines % M & M
The cutting plane line is placed in the ¢///| / ////|
view where the cutting plane appears on T T ‘
edge. plane line plane line
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() Cutting Plane Lines

S il |

20 —-40 mm

6 mm 1.5 mm
I ™

C C
.6 mm

Standard Cutting Plane Linestyles

Standard cutting plane linestyles are thick lines terminated with arrows.
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() Cutting Plane Lines

Imaginary/

Line of sight for
cutting plane /_ section view
| .

)

NN

Horizontal Section View

A horizontal section view is ; ; ; ;
one in which the cutting | 1 ' - - t:‘_‘
plane is on adge in the ] j““ i Ji’"
front view and the top view T P T P
is sectioned.

Multiview Section view
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T— Imaginary cutting

p—

Profile Section View

A profie section view is one in which the
cutting plane is on edge in the front and 4
top views and the profile view is sectioned.  section view e

NN
NN

AN
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) Cutting Plane Lines

Multiple section views can be created

N\

W

on a single multiview drawing. This -
example shows horizontal and profile

section views. Note that each section / /
view is labeled to correspond to its ///

cutting plane line.

\

SECTION A-A

©

7

SECTION B-B L

N

NN
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General
Purpose

Section
Line

ANSI Standard Section Lines for Various

Materials

(A) Cast or malleable iron
and general use for all
materials

(D) White metal, zinc, lead,
babbitt, and alloys

\— — — —]

(G) Cork, felt, leather, and

fiber
/Y

7 S p S
i A A

(J) Titanium and refractory
material

EA A AA
F AL
K EFF I

(M) Marble, slate, glass,
porcelain, etc.

(P) Sand

'Section (Cross-Hatch) Lines

(B) Steel

v

(E) Magnesium, aluminum,
and aluminum alloys

< /7 4
9&

A

7 <

(H) Sound insulation

magnets, resistance, etc.

(N) Earth

(K) Electric windings, electro-

(C) Bronze, brass, copper,
and compositions

(F) Rubber, plastic, and
electrical insulation

L

(I) Thermal insulation

(L) Concrete

(Q) Water and other liquids

(R) Across grain

With grain = Wood

T.Akylrek
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() Section (Cross-Hatch) Lines

Examples of Good and Poor /
Section Lining Techniques

45Eq|pg

%//%7///

CCCCCCC

IIIIIIII

///////
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Section (CI’OSS-HatCh) Lines

‘4 4 4

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

Section Line Placement

Avoid placing section lines parallel or perpendicular to visible lines.
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S LSS L

’ NOTE: 2 PLACES
/

(B) Preferred (C) Preferred

Notes in Section-Lined Areas

Section lines are omitted around notes and dimensions.
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() Section (Cross-Hatch) Lines

f//
/

VTR Y T A
N

2 L T T . . .

Outline Sectioning

Outline sectioning is used on large areas.
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DANFENNN

Thin Parts in Section

Thin parts in section are represented without section lines
(ASME Y14.2M-1992).

070774
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(D) Section View Types
 Full section

] Half section
] Offset section
 Aligned section

d Revolved (Rotated)
section

0 Broken-out section | it
d Removed section

full section half section h-l'-ﬂ-l'ﬁﬁ'_l-mll:
section

.H'-\.\_ a — 1

Q Assembly section o B s

L] Auxiliary Section
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D) Full Section
The object is cut thoroughly.

piae

Edge view of cutting plane

Hidden lines
[I'ICI[ shown in section view)

iii il

Normal orthogonal Section view
prr=TrY
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Full Section

G e

(A) Full section

T |
| . 7
| a 7 %
| | |
[ FT+T1 | ] T A ¢
Sl gl J 4
) YWt
(B) Standard multiview (C) Full-section view
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Step 1
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| Step 5
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[ @ }_'_ Step 2
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Half Section

Half sections are used with symmetrical parts and with
cylinders, in particular as shown in the figures.

a2 e

i \ N
\ Jﬁq}i‘\ AT l L

Half Section (A) Half section (B) Multiview (C) Half-section view

A half-section view is created by passing a cutting plane halfway through
the object.

™

\\ N\
|/
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CENTERLINE

CENTERLINE
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) Offset Section

{}@
}_

D

\/

n

L/

©

N

N

DO NOT SHOW!

V)

1
!
i
¥
N
Ll
Fi
L1

iI
|
I':
|
L1

Normal multiview

An offset-section view is created by bending the cutting plane at 90-degree

(A) Offset section view

angles to pass through important features.

|7

|

\/

(B) No!

T.Akylrek
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) Offset Section

=
\\\_

&)
@ :

'!_ =

\__/ SECTION B-B
Multiple Offset Sections

Multiple offset-section views use labels for identification.

k__
NWHA
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) Aligned Section

The filter cover has tri-
symmetric features
that are equally spaced
around the circular
body. For this case, an
aligned section
technique is
appropriate. An
angular cutting plane
cuts through two of the

three slots as shown % cur secron oF
SOLID MODEL

on the figure.

CUTTING PLANES
POSITIONED ON
SOuUD MODEL

FILTER
COVER

MTL.: ALUMINUM

ALIGNED SECTION
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) Aligned Section

888888



=3 Ll

7777 wrrsr
iz 7
I
//////// 777777
% =
(A) True Projection (B) Preferred

Alignhed Section

Aligned section conversions are used to rotate the holse into position along
the vertical center line.
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-
o . s
@ \
Spoke A omitted True Projection Preferred
in the “preferred”
section view

Aligning Spokes

Aligning spokes in section views is the conventional method of
representation.
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) Aligned Section

L 1

%}\ A, i A,
y % W %

Aligning Lugs

Aligning lugs in section views is the conventional method of representation.
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| L
== 4 \<\

(A) True projection (B) Preferred (C) Section view

Aligning Ribs

Aligning ribs in section views is the conventional method of representation.
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,f/— — ’/;VZ:’ %.*

REVOLVED SECTIONS of an air hammed chisel.
Revolved sections are rotated 90° in place.
Revolved sections may be displayad

within break lines or within the edges of the object.

Imaginary slices of this
chisel are taken
perpendicular (at right
angles) to the view shown.
The slices are then rotated
90° in place where the "slice"
was cut.

If the revolved section does
not fit within the edges of the
cut surface, break lines are
used to show the section, as
shown on the far left section
of this chisel drawing.

et

| RS
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) Rotated (Revolved) Section

/f A : %

TRUE SIZE SECTION

T
|
T

I
|
|
|
|

jifis

?

HEIGHT

Revolved (Rotated) Section
A revolved-section view is created by passing a

%
=i

cutting plane through the object, then revolving the
cross section 90 degrees.

(B) Revolved section; broken view
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@/ Broken-out Section

A broken-out section view is created by breaking off

part of the object to reveal interior features.

I~
- \

-

0 [%

__:—\I_

L — ¥

/
|
|

il

\,
[
I
|

M

|
I
|
|
) (A) Broken-out section (B) Multiview (C) Broken-out section view
Broken-Out Section

N

A broken-out section view is created by breaking off part of the object to

reveal interior features.
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() Removed Section

d A removed section is A
the same as arevolved = = e P —
section, except that the B e 1 i A
perpendicular "slice" is N “‘E}LL*“'{L__"
"removed" to another 1-!

area of the drawing.

4 Cutting-plane lines and
the corresponding

removed sections REMOVED SECTION
are labeled with UPPER Is not drawn in the
. normal location.
CASE letters in double The removed section  section A=A
alphabetical order: view can be drawn  SCALE' TWICE SIZE
] at a different scale
AA, BB, CC, etc. if needed to show detail.

The new scale must be noted.
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() Removed Section

Removed Section

A removed section view is created by
making a cross section, then moving
it to an area adjacent to the view.

pas
Z
)
-/

TOO CROWDED
FOR REVOLVED
SECTION

>
>

)iz
X

Ky
N

N

|
|
| [
| }
| | I |
| |
| |
|
: |
[
|

/85

Poor technique Good technique
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SECTION A-A
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Multiple Removed-Section
Views of a Connecting

Rod Identified with Labels

ol
I
Ly
L
||
I
:I
A -
I {
|
§J:£/,

S

SECTION C-C SECTION B-B _ SECTION A-A
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) Removed Section

@//////////////ﬂ

- =

[ﬁmmmméj‘ DETAILA
A SCALE: 4:1

A scaled removed section view is placed at any convenient location and
labeled with the scale.
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(Y Removed Section

SECTION A-A SECTION B-B SECTION C-C

Aligning Removed-Section Views

In one technique, the removed-section view is aligned along center lines
adjacent to the regular view.
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Assembly section views are typically full
of multi

le assembled parts.

T

or half sections

T.AkyUrek
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1 @(i})
‘/

T 1 ™
o

SECTION A-A
SCALE 201
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ME 113 Computer Aided Engineering Drawing - Sectioning

62/128



() Assembly Section

SHAFT

In addition to thin structural ASSEMBLY
features, parts not sectioned

also include standard

mechanical elements such as

shafts, bolts, screws, nuts,

rivets, keys, pins, bearings wr o
(roller or ball), and gear teeth ==
Here the shaft, bolts, and

nuts of the assembly are not 4 1
sectioned even though they
are cut by the cutting plane. #Ea]-
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&) Assembly Section

o

= iy
//////// /////j% &\\\Q
v el

Hip s

Standard Parts not Section Lined

Standard parts, such as fasteners and shafts, are not section lined in
assembly sections, even if they are cut by the cutting plane.
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(Y Assembly Section

/7 Adjacent parts

25

X

Different material

symbol
\ 4
B )
ZL | Y
\ | 9 N
\ / Same part

Adjacent parts in an assembly section are section lined at different angles
so that individual parts can be more easily identified.

T.Akylrek ME 113 Computer Aided Engineering Drawing — Sectioning 65/128



() Assembly Section

(Courtesy of Unigraphics Solutions.)

Translucency of a CAD Model

With a 3-D CAD model, translucency can be used instaed of cutting planes
to reveal interior features.
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A Full Auxiliary Section View
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© Auxiliary Section

N

A Partial Auxiliary Section View

Parts of the object appearing behind the auxiliary section view sometimes
are not drawn, to improve the clarity of the drawing.
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|
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\~

Examples of Conventional Break Symbols Used for

Various Materials

§(

(A) Round solid

)Y,
O (

(B) Round tubular

7B

/I

73

(C) Round tubular

I}

D) Rectangular

i

E) Rectangular wood
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() Sectioning in AutoCAD

L~

-

I m—
/ %ﬁ////

SECTION A-A

T.Akylrek ME 113 Computer Aided Engineering Drawing - Sectioning 70/128



(Y Sectioning in AutoCAD

If we have more than one part in our view, we will need to make
sure that it stands out. Here we have the same part, but with
another piece placed inside it.

SECTION A-A
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@ Drawing Section Views in AutoCAD

Begin by drawing the part below. You do not need to draw the Isometric
view, it is just for reference.

11 o
]
! TOPVIEW

@16 = 3 —w=— 37 —= EHBJ

R16 FRONT VIEW RIGHT VIEW
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) Drawing Section Views in AutoCAD

To draw the "Cutting Plane" that marks the section, draw a line and then

use the leader command to make the arrows. Add text for the "A'"s.
d Copy the related view.

d Change the hidden lines.
d Remove the lines that lost edge position.

Section view before hatching:

STILL VIEWED FROM THIS ANGLE

CHANGED FROM HIDDEN

\\

\ REMOVED
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T.Akylrek

& Hatching in AutoCAD

d From “draw” pull-down menu

choose hatch or click the hatch
Icon.

You will get Boundary hatch
dialog box.

Select a hatching pattern
(Hatching pattern should be
the same for the same
material).

Use ANSI31 as a pattern for
sections. You can choose 0.5,
0.75 or 1 as a scale depending
of your drawing.

 Select the object to hatch.
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Drawing Section Views in AutoCAD

Start the Hatch command and pick in the spots shown below.
Pick all the three areas at the same time so that the hatch
creates one object instead of three.

/T PICK HERE FOR HATCH

)(

/
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L Section Views with 3-D CAD

(Courtesy of Teguh P. Soetikno MSAE, Innovative Design Engineering,
Indonesia.)

A Section View Created of
a 3-D CAD Model
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() Section View Exercise 8_1.dwg

Generate the section <
view A-A' < ;
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Full Section <
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) Section View Exercise 8_11.dwg

Draw the multi view. Then, generate
the section view on the front view.
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) Section View Exercise 8_12.dwg

Draw the multi view. Then, generate the section view on the side view.
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) Problem 8.1 (Figure 8.53 (C))

Sketch, or draw with CAD, full-
section views. Each grid is 0.25"
or 10 mm.
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(D Problem 8.2 (Figure 8.54 (D))

Sketch, or draw with CAD,
offset-section views. Each grid is
0.25” or 10 mm.
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D Problem 8.3 (Figure 8.55(B))

Sketch, or draw with CAD, half-section
views. Each grid is 0.25” or 10 mm.
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Problem 8.5 (Flgure 8.57 (5))

Sketch, or draw with CAD, B I 8 B F | P
the views with sections as -----
indicated by the cutting L& b & F R 4. kb k.40
plane lines. Each grid is
0.25” or 10 mm.

,,,,,,,,,,,,,,

______________________________________________________________________

(5)
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(D Problem 8.5 (Flgure 8.57 (18))

Sketch, or draw with CAD,
the views with sections as
indicated by the cutting
plane lines. Each grid is
0.25" or 10 mm.

(18)
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@ Problem 8.6 (Figure 8.59) Counter Block 4

Sketch, or draw with CAD, then create the necessary views, including a
section view, or create a 3-D model.
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D Problem 8.6 (Figure 8.63) Taper Collar§@

Sketch, or draw with CAD, then create the necessary views, including a
section view, or create a 3-D model.
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) Problem 8.6 (Figure 8.65) Heavy-Duty V-Pulleyd®

Sketch, or draw with CAD, then create the necessary views, including a
section view, or create a 3-D model.
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() Classic Problem 1 — End Plate

Select views that will best describe the piece. Draw the multiviews, one of
which is sectioned.
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@ Figure 8.70 — Roller-Model TX

Construct 3-D solid part, then create the necessary views, including a
section view.
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