- lNTRODUCTION

We have studled about the:;
orthographlc projections in
‘which a 3 dimensional objectis
== ,detalled in 2- dlmensmn These';;
objects are simple.

~ In engineering most of the
machines are extremely
complicated. They have various
parts inside. And we have to
show the details of inside, so the
engineers adopt a technique
called ‘sectioning’ The objects/
machines are “imagined to be
cut” in a particular manner and
the interior becomes visible and
is shown by a sectional view.

Let us take the machine block as
shown in Fig. 5.1 Examine the
orthographic views of this
block. They have many hidden
lines (showing invisible
surfaces/edges) but don'tgive a TOP VIEW

;Ieta.rI idea about the inside PICTORIAL VIEW QORTHOGRAPHIC VIEWS
etails.

I I N ——

Fig. 5.1 Views of a Machine Block
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== the sectlon plane to show the rnterlor (|n5|de) detalls more cIearIy As can be seen ln Flg 5. 2

SECTION PLANE
OR
CUTTING PLANE

Hstching 4§|
{Saction Linas)
#———SECTION
A
SECTIONAL FRONT|VEW
® Y
re——T——r—-
Section Flane |
1O
J Le——r———-1 A
|
TOF VIEW

(b) ORTHOGRAPHIC VIEWS

—— SECTICN
—— HATCHING (SECTION LINES))

(a) PICTORIAL VIEWS

Fig. 5.2

; ;ff:’Tfhe \new (pro;ectron) of the remamrng cut portnon of the ob}ect IS known as the sectlonal view. Refer to 52 (a) The cut/exposed =
= surface known as the sectlon is represented by 1 thln equrdlstant |ncI|ned Ilnes (sectlon Imes) known as hatchlng (Frg 52(a )& (b)). =
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DO YOU KNOW ?

— "*’,;\/arii()lj:s sectioning syrhbols'afe used 'rf'oir: differénf,mja’c'errials,fas Sh’Owhf(FiQ; 54 =
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Cast Iron Steel Bronze, Brass, Copper White Metal, Zinc, Lead,
and Composition Babbitt & Alloys
U
— — — —
Aluminum Electrical Windings, Sound Insulation Cork, Felt, Rubber, Plastic,
Electromagnets, etc Leather & Fiber Electrical Insulation
Ve R iy L
.///'/-/ // g f ////////////////;; -
00 i 700000007 B
S / ) / 7 ‘ ‘ RN ot I ////////// - -
TTtanium and Concrete Thermal Insulation ~ Marble, Slate, Glass, ~ Water & Other Liquids
Refractory Material Porcelain. etc
Earth Rock Sand
Fig. 5.4
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Look around, can you identify some objects which look like a combination of simple cut-solids.
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(A) Pictorial view

Portion removed
Seaction

Seaction Plane

Closed
boundary of the
section

SECTIONAL TOP VIEW (AT A-A)

o(p)

(B) Crthographic views

Section lines
(Hatching)




VEnéirree'ririg}j Graphics

53 1 Sectlon Plane/Cuttmg Plane

As mentloned earlier, this plane |nd|cates Where thei |mag|nary cuttrng
, takes place or the path of cuttrng an object to make a section..

It can also be understood as the path your knife takes to cut through

the apple.

The cutting plane is shown in the orthographic view in Fig. 5.6 (B)

where it appears as an edge. This edge is represented as a combination
of “Chain Thin” lines as shown clearly in the Fig. 5.7.

The edges of the cutting plane line are terminated by “thick lines” with
arrowheads to indicate the direction of viewing the section. It is more
completely identified with reference (capital) letters (A-A, B-B etc.) at
the beginning and end of the plane. This becomes useful when the

(a) Parallel

(b} Inclined

Fig. 5.7

object is cut by more than one section plane (Combination of more than one section plane, though rare, is used sometimes to know

the details at different positions in a single sectional view).

Note : Section planes are not shown on sectional views.

5.2.2 Sectional view & Section

As mentioned earlier, this orthographic view shows the surface which has been imaginarily cut or exposed, i.e. the section and also
shows the remaining portion of the object. It can be identified with the pulp of the apple alongwith its seeds which is visible after it
is cut. Fig. 5.6 shows the pictorial as well as the sectional Top (orthographic) view of a square pyramid.

A sectional view generally replaces one of the regular views of the object. To make the cut surface/section seen clearly in the sectional
view, it is represented by thin parallel lines (section lines) which will be dealt with later (5.2.3). While drawing sectional views, the
following points should be noted :

E

The outline of the section is “continous thick line” and “never represented as hidden lines”

2. By and large continuous thick line is not shown within the section.

3. Hidden lines are not shown in the section unless they are needed to describe the object.

4. If a portion of the solid is removed by cutting, then it is represented by “dashed and double dotted lines” as shown below
(Fig. 5.8).

5. The portion is assumed to be removed only in the sectional view, so other views are full and complete.
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-

Several types of sections [

are available for use in
explaining the material
of the inside parts (fig.

5.9)

The engineer/technician
may select from among
them, that best describes
the shape

(a) Full section
(b) Half section

(c) Revolved / Rotated
section

(d) Removed section
(e) Local/ Partial section
(f) Offset section, etc.

Some of them will be
learnt in the next higher
class (XII).

DO YOU KNOW ?

(#) FULL SECTION

{t) HALF SECTION

S

2

(s} LOCAL / PARTIAL
SECTION
() (2
Al NS [T el N
B
| 2
%Z@
© 2 { ) /' (:} E
. "9 e
— 7 - : 5 ,
&1
{¢) REVOLVED/ROTATED (d) REMOVED {h OFFSET SECTION
SECTION SECTION
Fig. 5.9
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523 Sectionlines
‘As mentioned previously in (5.2.2), the sectional

~ surfaces are’hatched; i.e. continous thin parallel lines |
are drawn with equal spacing, (say 1-3 mm),
minimum being 0.7 mm as per BIS SP : 46 — 2003
(Revised) specification. These lines are called as
“section lines”. They are drawn at 45° to the
“principal outlines” or “lines of symmetry of the
sections’, as shown in the Fig. 5.10

> 0.7mm

While hatching the following points should be taken care of :

1. Hatching shall be interrupted when it is not possible to place inscriptions (i.e.
dimensions or text), outside the hatched areas as shown in the Fig. 5.11 below:

Fig. 5.11 No Hatching over text/dimensions

2. Separate areas of a section of the same component shall be hatched in an
identical manner. Various ways of hatching are shown in Fig. 5.12. Adopt the
correct method for a neat, precise and clear drawing.
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(a) (b) (c)
Fig. 5.10
. IRREGULAR
SPACING
CORRECT INCORRECT
LINES TOO LINES SHORT CR
THICK OVER-SHOOTING
\Q
&
INCORRECT INCORRECT

Fig. 5.12 Correct & Incorrect Methods of Hatching




~ ACTIVITY5.2

 atons i Sohs

Make clay/plasticine models (out of soap cakes) of 5|mple SO|IdS (prlsms pyramlds cyhnder etc) as Iearnt in prewons chapter Palnt

: themfrom out5|de

Cut them horizontally or vertically or at some angle. The section surface will be visible clearly. Try to sketch these sections.

(These models can be used to understand the examples which will be explained later in this chapter).

TRY THESE
l. What is sectioning ?
1. Give two examples, where sectioning is used.
. Fill in the blanks, from these alternatives (45°, 60°, sectional, cutting)

@ —dhe—— plane is shown as

(c) The Hatching lines are generally drawn inclined to the horizontal at an angle of

going to deal with sections of simple solids, (the ones studied in the previous chapter)

-

BE view, the portion of the object between section plane and the observer is assumed, to be removed.

Having learnt the basic concepts & techniques let us take up the drawing/construction of sectional views. In this chapter, we are

5.3 DRAWING TECHNIQUES FOR SECTIONAL VIEWS

Drawing of these views is an extension of projection of solids. Hence, the procedure explained in the previous chapter is followed
here also. To understand the basic technique, let us consider the example of a square pyramid which is cut by a horizontal section

plane as shown in Fig. 5.6.
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~ (Note A :ﬁé,tﬂ’_fsrd:rface cut bya Aﬁpjliarne, =

~ gives a straight boundary

— ew

-

~drawing of the remaining portion with

~ continuous thick lines.
(Note : In case a portion of the solid is
removed and it lies outside the section,
then it is represented by “dashed and
double dotted line”) ' =

5.3.1 Types of Sectional Views

The sectional views so obtained can be
either of two types :

1. Sectional Front View

2. Sectional Top View

5.3.1.1 Sectional Front View

As the name suggests, the section is seen
in the Front View. This is possible when the
section plane is vertical/inclined to the
vertical i.e. perpendicular to HP and
parallel to VP or it is inclined to the vertical
plane (VP) as shown in Fig. 5.14.

~curved surface cut by a plane, givesa
~curved boundary in the sectional

VERTICAL
SECTION
PLANE

INCLINED
VERTICAL
SECTION
PLANE

3-D view of a cylinder
sectioned by plane parallel to V.P.

3-D view of a cylinder
sectioned by plane inclined to V.P.

Fig. 5.14
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- 5.3.2:Examples

~ Letus consider some examples

to understand construction of
sectional views, as well as

differences in developing them

according to different cases.

5.3.2.1 Section Plane Parallel
to HP & Perpendicular to VP.

As suggested in (5.3.1.2), the
section plane is represented as
a line in the “Front View” and
the sectional view is obtained
in the Top View.

Example 5.1 : A cube of 40 mm
side is cut by a horizontal
section plane, parallel to HP at
a distance of 15 mm from the
top end. Draw the sectional Top
View and the Front View.
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~section plane is horizontal/
_inclined to the horizontal i.e.
perpendicular to VP and
~ parallel toHP oritisinclined to
~ the horizontal plane (HP) as
~ showninFig.515.

HORIZONTAL

SECTION
PLANE

INCLINED

HORIZONTAL

SECTION

PLANE
¢

3-D view of a cylinder
sectioned by a plane parallel to H.P.

3-D view of a cylinder
sectioned by a plane inclined to H.P.

Fig. 5.15
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Draw the Front Vlew and Top Vtew as shown in the glven posmon ,

. Inthe Front View, draw the sect:on pIane B-B ata distance of 20 mm from X Y Ime and parallei to |t =
~ Locate the POIs pt. 1’ cuttmg front edges a 'b’and the edges of the trlangular face at the back at 2% Srmtlarly 3' and 4

, Pro;ect these pts. on their corresponding edges in the Top Vlew as shown in Flg 5. 17 (a)

'_{Jom the pts 1 2 4 & 3 and hatch the area.. — — —

a

B B

1'2)/ | \3@® ‘
, J__ _+ ) i
X b' : c ¥

2 | la

i

B8
Y

a3 |

- 4

Fig. 5.17




~ Draw the Fronth|ew and Top View as shown in the given position. : : = =
~ In the Front’ View, draw the sectlon plane B-B passmg through the mid- -point of the axis 0'01 as shown =
'?Locate the POIs 2 3 4'- 5’ 6 cuttmg the edges 0'a, o'b; o'f; o’c; o'’ & o’d’ respectwely =
‘—Pl’Oject these pts. on their correspondlng edges in the Top Vlew = =
: Jom the pts. 1,3, 5, 6 4,210 form the outllne of the sectlon and hatch the area.

ol
i
|
gl I
1Y 122G & o
| ' i ®
%
|
|
X o B o) |d Y
f s
|
3 5
a ; ) 5 d
2 4
b 80 _ ¢

Fig. 5.18
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= }Solutlon Refer to flg 5 = 9

= 'Draw the Front Vlew and Top Vlew = shewn , = = = = — = =
As section plane is mclmed to HP draw line E- E in Front Vlew meetmg comers e and d’ maklng an angle 9 thh X Y hne (HP) F|nd —
~angle® — :
Locate the POIs 1’ 2’ 3 4’cuttmg edges/corners e f’ d & = respectlvely
Project these pts. inthe Top View. ,
Join these pts. to form the outline and hatch the area.

(b
i ¥y
4
/
2 .
/
J/ e
/
X 1 El, T2y h{(g}
()
2 4
I b ()
2
1 afe) ah)

Fig. 5.19




ise diameter 50 mm and height 70 mm is resting
to HP atan angle of 60°, passes through the a

= 'D'ra'W':'rcﬁefprrpj‘fe_c;tibns"éfth:e'"js:c)*l'id,ass'h'iown;" - - -
2. In the Front View, draw the section plane F-F making an angle of 60° with X-Y line and passing through the centre.
3. Locate the POIs 1; 2; 3/4’in Front View cutting the circular faces as shown pictorially in Fig. 520 (b).
4. Project these pts. on their corresponding edges in the Top View. = — =
6

. Join these points 1-2-4"-3'and hatch the area.

. Draw the remaining portion. In this case, some portion of the solid is removed and lies outside the section, so it is represented
by “dashed and double dotted lines” ' ' ' — '

}F
bl

R@)
. 1L
aj ¢

—

o o,
@
E| ]
X ; Y
)

bl

-

d
2_| 4

a 1 Hd)3 ¢

Fig. 5.20
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~ Sections of Solids

- - - - - -
Itis cut by a section plane inclined at 60° to HP and bisects the axis. The axis measures 80 mm. Draw the Front View and sectional Top

3
4

-
=k

Draw the Front View and Top View in the given position as shown.

‘Draw section plane F-F inclined at 60° to X-Y and meeting axis line o'e’at a,rdrirsta"ncre of 40'm7m7,(rhi'dway):fr0m X—Y'line. —
Locate the POIs 1, 2; 3, 4' 5’ & 6’ cutting the base edges a'e’ & a'b) the slant edges o'b; 0'e] o'c’ & 0'd’ respectively.

Project these pts. on their corresponding edges in the Top View. (But it can be seen that point 4’ can’t be projected vertically on
the edge o%¢’) = = : = —— — , =
So we have an extra step, i.e. draw a line parallel to the base from pt 4’in the Front View, meeting one of the other slant edges at
pt. 7. Then project pt. 7 in the Top View on the edge od. From pt. 7 in the Top View, draw a line parallel to the base meeting the
edge oe at the desired pt. 4.

Join the pts. 1, 2, 3, 5, 6, 4 and hatch the area.

Draw the remaining portion and complete the view.

Fig. 5.22
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— Eng,neenng G,:qphIVCS,’ —

— :Example 5.8 s A;‘cone of c]) 60 mm base and aX|s of length 80 'mmlis restmg on |ts"cnrcular face on H P lt is cut by a sectlon plane: —
~inclined at 60° to HP and meets the axis at a p0|nt 30 mm below its . apex Draw the sectlonal Front \few and Top Vlew

= ,,:;';';Solut|on Refer tO ﬁg 5. 23

=
2
3

Draw the Top View and Front Vlew as shown : : : :
Mark a point, 30 mm below apex o'in the Front View and draw a 60° |ncI|ned section plane D-D passing through it.
'Locate POIs 1'& 2; meeting generators o'a’ & o'b; in Front View and pro;ect them in the Top View on diameter a-o- b

~(Itcan be seen that they don't have edges & more points need to be located to get the shape of the section) |

o v

190

Hence, divide the section plane into equal parts say 4 pt. and draw lines parallel to the base passing through these p0|nts These

~ lines represent Circle A, B & C and their respective POIs with section plane are 3'-4,5-6'& 7'-8"
Find the width of the lines draw in the earlier step and taking them as diameters, draw circles A, B & C in the Top View

Project the POls in the Top View, meeting the circles A, B & C at points 4, 3; 6,5 & 8, 7 respectively.
Joinpts. 1,4,6,8,2,7,5, 3 as a curve. (As inthis case, the section plane is cutting a curved surface.) Section the area.

30

80

A

Ll
A
[ s _
*ﬁ%ﬁ%@%therh—%i~

N
LY

=)
\ =
N,

ST\
~Jor

Fig. 5.23



j:i'Example 5. 9 A

- ~ from O the centre. Draw the Front V|ew & sectlonal Top Vrew =

= };,Solutlon : Refer to Frg 524

—
2
=

Draw the prOJectlons ofthe glven sphere =

Draw the inclined section plane A-A in the Front View WhICh is tangentlal to a circle A’ of 8 mm radius.

‘Locate Pts. 1'& 2’meet|ng the outer circle as shown and project them in the Top View on the line 0- 01 WhICh represents the outera 7
~circle (circle D). It can be seen that some more points need to be located to get the shape of the section. Hence draw circles of

any radii between the inner-most (circle A’) and outermost (Circle D) at suitable dlstance ie. C|rcle B’ & C’ respectively. PrOJect

~ these circles as lines in the other view as shown. =
Locate POIs on these constructed C|rcles in the Front V|ew i.e. 3'4’ 5 6’ 7.8, 9’10’ =EC 12’ meetlng crrcles C’ B’and A'in Top View.

Project these POIs on the respective lines representing these circles in the Top View i.e. Pts. 1, 2 on circle D, pts. 3, 11,4 & 12 on
circle C and so on Join these pts. as a curve as a curved surface is cut a sectlon plane and draw section lines.
Draw the remaining portion of the solid.
ﬁ
Cirde C
Circle B

__— Circle A

.
Ry

‘ Clrcle A
| Circle B

rd Circle G

.3 i Clrele D
—\W

Circle D

>
N
yd 3
/ :
,{}Kw r
\.

Y

o
I

_

& Clrele C

| Circle B
| 240 -— Circle A

Fig. 5.24
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H‘ “

. Draw the projections. , = — =
~ Draw the section plane A- A ata dlstance of 10 mm from the centre o |n the Top View as shown = = =

~ Locate the POlS 1, 2in the Top Vlew 1ntersect1ng the circle. As only two pornts are not enough in case of sectlon of curved
~ surface. Hence iocate two more POIs 3 & 4 meeting the axis line. ' — = — =

- Project these POls in the Front View and draw a crrcle W|th centre o and dra 1'- Zrequal_to sectlon ,hne 17-2, in the,Top Vlew.,

— ',f;Draw section Ilnes to get the sectlonal Front Vlew = - - - - -

240
o

Fig. 5.26
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= _DrawTop Vtew and Front Vlew of the prlsm as shown = = = =
~ Inthe Top View, draw the section ptane D-D parallel to X-Y Iine and at a dtstance of TO mm away from the centre o
Locate POIs 1,2,&3,4in Top View intersecting edges, a-b, a1- b1, b-c & b1- c1 :

~ Project these POls on their correspondlng edges in Front View.

',fJom 1 2' 4 &3 and sectlon theatés: —

a 1'bd)3 ¢
f
2
X 1a'1 2' ba{d')|4' |cH
d(d
AN
C(01)
a(ar)
¥ 1(2%((3(4) 1




.,,—"DraW the Front View and Top View as shown. - - -
~ Draw the section plane A-A, parallel to X-Y line and 10 mm from pomt C — - -
':Locate the POIs1,2 mtersectmg the C|rcular base (We can see agaln as in case of Egs 5 8 & Eg 5 9 i. e curved surfaces we need
~to obtain more POIs) — : = = - = = — :
~ So draw some concentrlc circles, Clrcle A (mnermost) such that sectlon pIane is tangentlal toit, and another Clrcle B and prOJect
f '_}these circles as lines in Front View. , = , =
Locate points 3,4 and 5 cutting the CII’C|eS A & B and prOJect a1| the POIs in the Top \/ew

Join all the points 1} 3; 4, 5'and 2"as a curve and section the area.

Circle A
Circle B

Fig. 5.28
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= 'Example 5.14: A tnangular pyramld is restmg on Vits base on HP such thatr—:; r

one of its base edges at the rear is paraIIeI to VP. Its base edge measures 35

- mm and height 50 mm. A section plane inclined to VP at 45° and
' perpendlcularto HP cuts the slant edge of the pyramid in front, at a distance =

of 5 mm from the axis. Draw the sectional Front View and Top View.
Solution : Refer to Fig. 5.30 :
1. Draw the Top Vlew ‘and Front Vlew as shown.

2. InTop View, draw the section plane, inclined at 45° to VP at a distance
of 5 mm from the axis pt. ‘o(p)’

3. Locate POIs, 1, 2, 3 and 4 cutting the edges ac, oa, ob and be
respectively.

4. Project these pts. on the corresponding edges in the Front View. [But
it can be seen that pt. 3 can't be projected vertically on the edge o'b’as
similar to Example 5.7]

5. Similarly, we have an extra step, i.e. draw a line parallel to base from
pt. 3 in Top View such that it meets one of the slant edges ‘0a’ at point
5.Then project pt. 5 in the Front View on the edge o'a’ and then from
pt 5, draw a line parallel to base meeting the edge o’b’ at point 3.

6. Join the pts 1'-2’-3’-4" and hatch the area.

7. Join the remaining portion. (Here also, some portion of the solid is
removed & lies outside the section, so it is represented by dashed
double dotted lines.)

Example 5.15 : A cone, base diameter 30 mm and axis 60 mm is resting on
HP such that the axis is parallel to HP and perpendicular to VP. The apex is
nearer to the observer. A section plane perpendicular to HP and inclined at
60° to VP bisects the axis. Draw its sectional Front View and Top View.

=

5!

i

1I

4

\5041
S \3 /4/ m*
N\
b s
B
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1

>

~ Solution:Refertofig.531
Draiwthe Front View:a nd Top View as $hown inthe give:n position.

In Top View, draw the section plianrie B-B. 'pass'ring through the mid

point of the axis 0-01 and making an angle of 60° with VP as
shown. ' = :

Locate the POIs 1, 2 & 3 cutting generator oa & base ac at two
points. In this case, we can see they don't have edges as learnt in
the previous chapter, so we divide the circle into equal parts
(atleast 8 parts) and project these pts. in the other view as end
points of generators.

We locate POIs 4, 5, 6 and 7 cutting generators “ ob, oh, od”and
“of” respectively.

Project all the POIs to pts 1) 2/, 3’ 4, 5/, 6’ and 7' on the
corresponding generators in Front View.

Join 1'-4’-6’-2'-3'-7"-5"as a curve, since here also, the section plane
is cutting a curved surface. Section the area.

Draw the remaining portion.

ADDITIONAL QUESTIONS

Example 5.16 : A pentagonal prism of base side 20 mm is resting on
its 35 mm long rectangular edge on the ground such that the axis is
parallel to HP and VP. A section plane inclined at 60° to HP and
perpendicular to VP bisects the axis. Draw its projections and the
sectional view.

198

3I

9|
g

h' AT

/ﬁ

bh) ||clg) d(f}||2(3)

4(5

\\_\
30

Fig. 5.31




20

a||.-I n 2“ b“

&1

/

1'(2%

L} I
s

(e1) o

34')

a'(p')

ol
&'(c’)

dl

5“ d"
(d17)







7

> @)/

¥

3(4)

Y| X

A

@ e

34)

h

i

~ Fig. 5.34a

-

&

w

~ Fig. 5.34b

£
@

Fig. 5.34c

201



;
A A v sy 7 7
§ S 3 . > a 7w
12 / . 7
/,/ 34y 4 g yayd )
. ’ . % ~
. 2 15N '
1
x Y| x Y
X Y| x > Y
. T
~ p
2 7 |l \é b
4 ™~ 5
2 I | 43
3 ] — L 3 g
! | 2/ 4 T 1 1
i : {
D

Fig. 5.34d

It can be seen in Fig. 5.34 (c) we may take help of the end (side) view (as in case of orthographic projection), to obtain the sectional/
view.

Note : It is not necessary when Front View and Top View can be obtained directly.

In Figs. 5.34(a), (b) & (d) the basic concept to draw sectional views remain same but only the orthographic projections of the solid
vary according to given conditions. Similarly in case of inclined solids (with axis inclined to VP/HP), the same procedure applies.

TRY THESE

1. InFig. 5.35 (a) & (b), some solids are projected orthographically. Section planes A-A and B-B cut them respectively. Draw
their respective sectional views.

2. Acylinder with 60 mm base diameter and 60 mm long axis, rests on its base on HP. It is cut by a section plane parallel to and
40 mm above HP. Draw its Front View and sectional Top View.

3. A pentagonal pyramid, side of base 30 mm and height 60 mm, rests on HP, with its axis vertical and an edge of base normal
to VP. A horizontal cutting plane cuts the solid at height of 20 mm from the base. Draw front and sectional Top View of the
pyramid.

4. Acubeof55mmside has an edge on HP and axis inclined at 60° to HP. A vertical section plane parallel to VP and perpendicular
to HP cuts the axis into two halves. Draw the projections and sectional view.
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- 54 TRUESHAPEOFASECTION

Similar, to what we have learnt about true

length in the previous chapter, here also we
talk about true shape when we cut/section
the object at some angle, i.e. the “section
plane/cutting plane is inclined to HP or VP.
Thus the sectional view of cut surface
obtained is not the actual shape and is called
as “apparent section”. To obtain the true
shape of the section, we project it on another
reference plane (auxiliary plane) parallel to
the section plane as shown in the Fig. 5.36.

The true shape of the section can be
obtained thus by viewing the object normal
to the cut surface and projecting it on that
“reference plane parallel to the section
plane”

— Fgssb

AUXILIARY
REF. PLANE
parallel to
Section plane

TRUE SHAPE OF
THE SECTION

Fig. 5.36 Pictorial view of obtaining true shape of section
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Fig. 5.37 Cut portions of different objects

2. Paint the cut surface visible/exposed to you.

3. Get some prints on a sheet of paper, by placing the painted surface firmly on the sheet. These prints will show the true shapes of
the cut surfaces.

Similarly, you can get true shape prints of the cut surfaces of soap cake models of solids made in the Activity 5.2
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- ;:Refer to F|g 538 (1) Drawthe prOJeCtlonS ofthe SO|Id mcludmg the sectlonai view as Iearnt carlier ln(5 3) -

2. Refer to Fig. 5.38(2) Draw a thin line X- Y, which represents the auxmary plane, parallel to the section plane (here, A A) ata

: ,convenlent dlstance Then draw pro;ectors (thin lines perpendlcular) to ¥ from the POIs (here pts 1,253 & 4) lntersectlng the* =

cutting plane.

3. Refer Fig. 5.38(3) Measure the distances of all these projected POlIs in the sectional view with respect to X-Y line and mark them
on their respective projectors from X- Y . Here distance ‘z'of pt. 2 in the Top View is marked on the projector (L line) with respect
to X- Y . And so on for other POIs.

4. Join all the projected POIs wrt X-Y with
continuous thick lines. (Here, they are

1, 2, 3, & 4). Section the area. This is the true
. 2'(b')
shape of the section.

[Fig. 5.38 Step-wise Procedure to obtain true
shape of a section]

80

Let us consider some other examples to
understand the drawing technique of true /’
shape better.

5.4.2 Examples X

 E| | A)

e'(f

Let us refer to the previous examples where the
section plane is inclined and obtain the true shape b(f)
of these sections.

Example 5.18 : A square prism of base side 50 mm
and height of axis 80 mm has its base on HP. It is
cut by a section plane perpendicular to VP and

inclined to HP such that it passes through the two afe}) d(h) 2
opposite corners of the rectangular face in front. 1 50 |3 %
Draw the sectional Top View and Front View and ~
true shape of the section. 1

Fig. 5.39
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1. Draw the Front View with the
~section plane and the sectional

- Top View, as learnt in example 5.4

previously.

2. Draw the reference (auxiliary)
~ plane x- ¥ , parallel to the section |

plane E-E as shown in the Fig.

3. From the POIs in Front View i.e.

1, 2, & 3, 4, draw projectors
perpendicular to the X- ¥ line.

4. Measure the perpendicular
distances of the pts 1, 2, 3,4 in Top
View wrt X - Y and mark then on
their corresponding projectors wrt

XV
5. Join the projected POls

1,2, 4 & 3 with continous thick

lines and hatch the area to obtain
true shape of the section.

Example 5.19 : A cylinder of base
diameter 50 mm and height 70 mm is
resting on its curved surface on HP such
that the axis is normal to VP. A section
plane inclined to HP at an angle of 60°,
passes through the axis and cuts the
solid into two halves. Draw the Front
View, sectional Top View and true shape
of the section.

-

@50

70

-

Fig. 5.40
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= Draw the auxn It ary plane [

X- ¥, parallel to section plane

~ and fromthe POIs 1,2, &3’in
- the FrontView, draw projectors

perpendicular to the X-¥
line.

3. Measure the perp’e’ndi'cularl

distances of pts 1, 2, 3 in the
Top View wrt X-Y and mark the
same on their corresponding

projectors wrt X-¥ .

4. Join the projected POls,

1,2 &3 and draw section

lines, to obtain the true shape
of the section.

Example 5.21 : A vertical
pentagonal pyramid is lying on its
base on HP with one of its 45 mm
long base edge at the rear parallel
to V.P. It is cut by a section plane
inclined at 60° to HP and bisects the
axis. The axis measures 80 mm. Draw
the Front View and sectional Top
View and draw the true shape of the
section.

Sol. : Refer to Fig. 5.42

1. Draw the Front View and
sectional Top View as shown.
(Refer to example 5.7)

-

- |

B |

o |

|

N
L |

Fig. 5.42
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~ 2. Draw reference plane, X-¥

line parallel to section plane

~ F-F and draw perpendicular
 lines (projectors) from the -

POIs 1, 2} 3, 4, 5' & 6" in the
Front View :

3. Measure the perpendicular

distance of their respective
POIs 1,2,3,4,5 &6 in the Top
View and mark the same on
the corresponding projectors
wrt X-¥ line.

and hatch the area to obtain
true shape of the section.

Example 5.22 : A cone of ¢ 60 mm
base and axis of length =80 mm is
resting on its circular face on H.P. It
is cut by a section plane inclined at
60° to HP and meets the axis at a
point 30 mm below its apex. Draw
the sectional Front View and Top
View. Draw the true shape of the
section.

Sol. : Refer to Fig. 5.43

1. Draw the Front View and
sectional Top View as shown
in the figure (Refer to example
5.8)

2. Draw the reference plane
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the POls in the Front View, i.e. 1'&3'4. 56, 7'8'& 2’

~ draw prOJectors perpendlcularto the X- — I|ne =

Measure the perpendlcular dlstances of pts. 1, 3
4,5,6,7,8&2inthe Top View from X - Y line and
mark the same on their correspondlng prOJectors

wrt X-v .

Join the projected POIs 1,3,5&8,2,7,6&4

as a curve and hatch the area. This is the true

shape of the section. (As it is curved surface, so
the pts are joined as a curve, both in section as
well as true shape)

Example 5.23 : A sphere of 32 mm diameter is cut by
a horizontal section plane inclined at 45° to the HP
and at a distance of 8 mm from O the centre. Draw the
Front View & sectional Top View, and true shape of the
section.

Sol.

1.

: Refer to Fig. 5.44
Draw the Front View and sectional Top View as
shown (Refer to Example 5.9)

Draw X-Y parallel to the section plane A-A at

a suitable distance, and project perpendicular
lines from the POIs in the Front View (1] 3' & 4,

5'&6,7'&8 9'&10,11'&12'and 2') tothe X-Y
reference line.

Mark their respective distances from X - Y line wrt
Top View, on their corresponding projectors wrt

X-Y.

-

i

P
j; q e
&
- 2 A
\ js
Y ’\
2N e A
o .
figrsr” Circle D
Clrele C
.;: Circla B
e __—Cirde A
//
% R\ A
A \ | %
N1 :: / \@
X o Y
Circle A
| Circle B
i /:: ? Circle C
y I Clrele D
. rele
! /
4 \\ 2
\\\\ 1
4
ESEZE [
g \Clrclsc
| \Circla B
— 240 p— Clrele A
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— ffi_'? ata Su'ifébTe: dista'n‘cie'p'a"r'alliéi to the ééc"tib'n;p'lahe B-B. Draw

perpendlcular projectors to the = llne from the POIs (1,2& 3

' 74) m the Top Vlew

Measure perpendlcular dlstance ofprOJected POlsin FrontV|eW (pts
1,2,4'&3") wrt X- Y line and mark them on their correspondlng

projectors wrt X- ¥ .

Jointhe pts. 1, 2,4 & 3 and hatch the area. This is the true shape

of the section.

Example 5.25 : A triangular pyramid is resting on its base on HP, such
that one of its base edges at the rear is parallel to VP. Its base edge
measures 25 mm and height 50 mm. A section plane inclined to VP at
45° and perpendicular to HP cuts the slant edge of the pyramid in front,
at a distance of 5 mm from the axis. Draw the sectional Front View and
Top View. Obtain the true shape of the section.

Sol.

e

: Refer to Fig. 5.46

Draw the Top View and sectional Front View as shown.

Draw the xX-¥ line parallel to section plane B-B, and draw
projectors (perpendicular lines) to it from the POIs (1, 2, 3 & 4)

Measure the distances of the projected POls in Front View (1), 2, 3' &
4") from X - Y and mark these distances on the corresponding

projectors wrt X- ¥ line.

Join the pts. (1, 4,3&2) and section the area. This is the true
shape of the section.

=

50

2|
V a ¢
X n TRy
°
B|
", 12 c
g 4 +
A
- / o
N e /4 *
/q' b \\
O
B
o a4,
Fig. 5.46
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~ Example 5.26 : A cone, base diameter [

30 mm and axis 60 mm is resting on HP — 230

_such that the axis is parallel to HP and

~ perpendicular to VP. The apex is nearer '

to the observer. A section plane b' :
perpendicular to HP and inclined at 60° .\ N ra

~ to VP bisects the axis. Draw its sectional o/ A
Front View and Top View. Draw the true a' 1Y 1"
shape of the section. .
Sol. : Refer Fig. 5.47 | ' 3

‘ , h~NL L PR

1. Draw the sectional Front View and X g / | B Y

Top View as shown (Refer to
example 5.15).

b(h) | c(g) d{f

o
"'R:\—:"‘-lll'

<

2. Draw line XxX-¥ and draw

projectors to it from POls in the Top %
View (pts. 1,4 &5,6 & 7,2 &3). o /

3. Measure their distances wrt X - Y
line from their projected pts in the
Front View (1,4, 5,6, 7, 2'&3’) and
mark these distances on the /1

60
|
W

30
M|

corresponding projectors wrt

O |

X—¥. i

4, Join the marked pts. o

|

section the area.

This is the desired true shape of the
section.

Xl

Fig. 5.47
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Join the projected POIs 1.3,35.7.6,4.2 with

continuous thick lines and hatch the area to

~ obtain the true shape of the section. (As itisa |
curved surface, hence the section as well as the

true shape is joined as a curve except 6- 7 which
is a straight edge) =

E){amp'le 5.28:A pentagonal pyram'id is resting onone
of its 20 mm long base edge on HP. Its 45 mm long axis

is perpendicular to VP. A section plane inclined at 30°

to VP cuts the axis, 20 mm away from the base. The
apex is in front. Draw the Top View, the sectional Front
View and its true -shape.

Solution : Refer to Fig. 5.49

1.

216

Draw the projections and the sectional view as
shown in the figure. (It can be noticed, pt. 3 could
not be projected directly, so a line parallel to base
meeting the slant edge at pt. 6 was constructed.
Then from the projected pt. 6, a line parallel to
base was drawn to obtain pt. 3’in the Front View.

Draw the line X- Y parallel to the section plane
B-B and draw projectorsto X-Y frompts.1,2,3,
4 &5 in the Top View.

Measure distances of the projected POls

1-2-3-4-5 wrt X-Y and mark them on their
corresponding projectors, taking the same

respective distances wrt X-Y .

Joinpts. 1-2-4-5-3 ,anddraw section lines.
This is the true shape of the sectioned surface.

Fig. 5.49




‘Example 5.29 : A cone, base 30 mm dia,

= ~ axis40 mm long is resting on HP such that

the axis is parallel to HP &VP. Itiscutbya
section plane perpendicular to VP and
~parallel to one of the generators and
passing through a point on the axis ata
distance of 15mm from the apex. Draw
the sectional Top View, Front View and
true shape of the section. '

Solution : Refer to Fig. 5.50

1. Drawthe FrontView with the section
plane and corresponding sectional
Top View with the helping end/side
view as shown.

(It can be noticed pts 6'& 7’ can'’t be
projected directly. So they were
projected on the end view as 6” & 7”
on the circle (i.e. base) From the side
view it was then projected on the
Top View as 6 & 7).

2. Draw the line X-Y parallel to the
section plane C-C and draw
projectors (perpendicular lines) to it
from the POIs 1, 2. 34,5/ 6'& 7'in
the Front View.

3. Mark the distances of the projected

-

 ADDITIONALQUESTONS [

Fig. 5.50
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- -

corresponding

- distances of the points
1,2,3,4,56&7from

X-Y in the Top View.

4. Complete the figure in
the shape of a parabola

and draw section lines

in it. This gives the

required true shape of
the section.

Example 5.30 : A hollow
square prism (25 mm base
side and 55 mm long axis
and thickness 5 mm) rests
on its base on HP with the
base sides equally inclined
to VP. A section plane
perpendicular to HP and
inclined to VP cuts the prism
into two halves. Draw Top
View, sectional Front View
and true shape of the
section.

Solution : Refer to Fig. 5.51

1. Draw the orthographic
projections of the solid
in the given position
along with its sectional
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 atons i Sohs

V|ew asShan'(As itis hollow, :only'fth:at part ofithé'sfoliid,fvivhi'ch is V'c’uf |s sectioned)

Draw the reference plane (auxiliary plane) X-Y parallel to the section plane D- D and draw prOJectors to it from pts 1, 2 3& 4,
5,6, 7 &8 in the Top View. - : , , =

Mark the distances from X- Y equal to the corresponding distances of the points 1, 2; 3'& 4, 5, 6, 7' & 8’ from X-Y line in the Front
View.

Jointhepts. 1,2,3 & 4and 5, 6,7, 8 , Section the required area to obtain the true shape of the section. (Remember spaces are
not hatched, only the cut portion of the solid is hatched and hatching should also be identical for the same solid.

Example 5.31 : A hexagonal frustum (top base side 20 mm, bottom base side = 30 mm and height = 70 mm) rests on one of its base
corners such that the bottom hexagonal face makes an angle of 30° with HP. A sectional plane, inclined at 60° to VP and perpendicular
to HP, bisects the axis. Draw the sectional Top View, Front View and true shape of the section.

Solution : Refer to Fig. 5.52

15

Draw the projections of the frustum of the horizontal pyramid in the given position as learnt in the previous chapter. Draw the
section plane and the respective sectional view in Front View as shown.

Draw the line X- Y parallel to the section plane E-E and draw projectors.

Mark the distances from X- Y equal to the corresponding distances of points 1, 2, 3,4, 5 & 6 from X-Y in the Top View.

Joinpts. 1,2, 3,4, 5,6 and draw section lines in it. This is the true shape.

TRY THESE
Fill in the blanks

(@) True shape can be obtained on a plane to the section plane

(b) The true shape of a section of a sphere which is cut by an inclined section plane at some distance from the axis is

(c) When a vertical pentagonal pyramid is cut by a horizontal section plane, the true shape will be
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A Front View of a regular hexagonal pyramld of base edge Iength 20 mm IS cut by a sectlon plane X- X as shown in Flg 5 53 (b)

Draw the Front View, Top View with section and its true shape.

A cylinder is shown resting on HP and cut by a sectlon plane P- P in Fig. 5.53 (c) Draw the given Front View, and the sectional Top
View. Obtain the true shape of the section. ' ' '

WHAT WE HAVE LEARNT

To show interior complicated details (spaces, materials etc.) and help in understanding, intrepretation of drawings, the method
of sectioning is adopted.

The solid is imagined to be cut (sectioned) by a plane called the section plane (cutting plane).
The arrowheads indicate the direction of viewing.

The surface obtained by cutting the object is called section. And it is represented by thin equidistant lines (section lines) usually
drawn (hatched) at 45°.

The portion of the solid which lies between the cutting plane and the observer is assumed to be removed as is represented as
lines.

The sectional views are extension of the orthographic projections and contain the section.
When section plane is parallel/inclined to HP

Sectional Top View is obtained.

When section plane is parallel/inclined to VP.

Sectional Front View is obtained.

Procedure to draw sectional views :

(i) Draw the projections of the solid in the required position.

(i) Mark cutting plane as specified and obtain points of intersection (POls) with the edges.
(iii) Project these points on the corresponding edges in the other view.
(
(

~— —

iv) Join these points and hatch the surface.
v) Draw the remaining projection.



10.
11.

12.
8.5

— cctions of Solide

In sectional views :

(i)  No section plane is shown

(i)  No hidden outline

(iii) Hidden lines if necessary

(iv) No visible lines inside the section

~—

When section plane is inclined to HP/VP, the section obtained is “apparent” ,
True shape of a section is obtained by projecting the section on an auxiliary reference plane parallel to cutting/section plane.

Procedure to draw true shape :

(i) Draw the projections alongwith the sectional view.

(i) Draw (an auxilary reference plane) line parallel to section plane.

(iii) Draw projectors to this plane from POls & (mark) transfer their respective distances from X-Y on these projectors wrt X"-Y".
(iv) Join the pts and hatch the surface.

If section plane is parallel to HP/VP, then their sectional views show the true shape.

A flat surface cut by a section plane gives straight boundary and a curved surface cut by a plane, gives a curved boundary.

ASSIGNMENTS
Choose the correct option :
(@) The projection of a cut portion of the solid on HP is called sectional.
(i) Top View (ii) Front View (iii) Left side view (iv) Right side view
(b) A vertical cone is cut by a horizontal section plane, the resulting cut solid is
(i) cone (ii) cylinder (iii) frustum (iv) hemisphere.

(c) Under what conditions, the ‘sectional Top View’and true shape of the section will be idential.
(i) When the cutting plane is parallel to HP & perpendicular to VP
(ii) When the cutting plane is perpendicular to HP & parallel to VP
(iii) When the cutting plane is parallel to both HP & VP
(iv) When the cutting plane is perpendicular to both HP & VP
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o

(if)

(iii)

(iv)

(i) Circle (i) EIIiprse, (i) Square (iv) Rectangle. :

A cylinder of height equal to |ts base radius, is cut by a plane ’péfallei to its axis and pas’s'ingithroiugh the axis, the section
surface will be ' ' ' ' '

Which of the following object gives a circular section, when it is cut completely by a section plane (irrespective of the angle
of section plane)

(i) Cylinder (ii) Sphere (iii) Cone (iv) Circular Lamina

Shape of the section obtained when a cone is cut by a plane passing through the apex and center of the base of the cone
is

(i) Parabola (ii) Circle (iii) Ellipse (iv) Triangle
When a regular hexagonal prism is cut by a plane parallel to the axis at some distance from it, the shape of the section is
(i) Regular hexagon (ii) Irregular hexagon (iii) Octagon (iv) Rectangle

A hexagonal pyramid of 30 mm side and length of axis = 50 mm rests on HP, with one of its base edges parallel to V.P. A
cutting plane parallel to VP cuts the solid 10 mm in front of the vertical axis. Draw the sectional Front View and Top View of
the pyramid.

A right regular square pyramid, side of base 55 mm and height 70 mm, lies on one of its triangular faces upon ground, such
that it axis is parallel to VP. A section plane parallel to HP cuts the axis at its midpoint. Draw its Front View and sectional Top
View.

A pentagonal pyramid, side of base 30 mm and height 50 mm is resting on HP, keeping the axis vertical and a base edge
perpendicular to VP. A horizontal cutting plane cuts the solid at a height of 25 mm from the base. Draw Front View and
sectional Top View of the pyramid.

A pentagonal prism with a 25 mm base side and 65 mm height is resting on its base on HP with a side of base inclined at 30°
to VP. A section plane inclined at 60° to HP and passing through the midpoint of the axis cuts the prism. Draw Front View,
sectional Top View and true shape of the section.

A hexagonal prism with a base side of 24 mm and an axis of 55 mm, in resting on an edge of the base on HP with the axis
inclined at 60° to HP and parallel to VP. A section plane inclined at 45° to VP and passing through a point on the axis at a
distance of 25 mm from the top end cuts the prism. Draw the sectional Top View, Front View and true shape of the section.



— cctions of Solide

(vi) A cone, base 50 mm diameter 'ain:dra}(is 607m'rh’lrofng has its axisr'pairallelrtro\'/P Vandirrid:ined at45°to I—ilP.j Itis cutbya hbjrirzoh"t:al' '
- section plane passing through the mid-point of the axis. Draw Front View, sectional Top View and true shape of the section.

(vii) A cylinder is resting on its base on HP. It is cut by a plane inclined at 60° to HP, cutting the axis at a point 20 mm from the top.
If the diameter of the cylinder = 40 mm and length 65 mm, draw their projections (Front View and sectional plan) and true
shape of section.

(viii) A sphere of ¢ 50 mm rests on HP A section plane perpendicular to HP, inclined at 45°to VP and at a distance of 10 mm from
its centre cuts the sphere. Draw the Top View, sectional Front View and true shape of the section.

(ix) A triangular pyramid with 45 mm base side and 70 mm stant height, hs its base on HP and a side of base perpendicular to
VP. It is cut by a section plane inclined at 60° to VP and intersecting the axis at 35 mm from its base. Draw Front View,
sectional Top View and the true shape of the section.

(x) A cone of base dia 42 mm and axis 54 mm long is resting on its base on HP. It is cut by a vertical section plane, inclined at an
angle of 60° with the X-Y line and is 10 mm away from the Top View of the axis. Draw Top View, sectional Front View and
true-shape of the section.

ANSWERS
52. Pg.4lli(a) : (b) sectional; (c) 45°
53 Pg. 19 1(a) parallel, (b) Circle; (c) Pentagon
ASSIGNMENTS Pg. 21 i (a) ii (b) iii (c) (d) ii (e) ii (f) iv (g) i
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