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Intersection of surfaces

7.1. Introduction.

When two lines in a plane, either perpendicular or inclined to each other, are extended
they meet at a point. This point is common to both the lines and is called point of intersection
of two lines. When two plane surfaces are extended, they meet along a straight line which
iscommon to both the surfaces. This common straight line is called line of intersection of
two plane surfaces. When two solids meet, they form a common surface. The boundary of
this surface may be a straight line or a curve. When this common boundary is a line, it is
called line of intersection and when the common boundary is a curve, it is called curve of
intersection of solids. When a solid completely penetrates another solid, there will be two
lines or curves of intersection, one at the front and the other at the back of the solid.

7.2. Procedure to locate points of intersection.

When a solid penetrates another solid, their axes may be perpendicular to each other
orinclined to each other. When the axis of one of the solid is vertical (Perpendicular to HP)
and the axis of the other solid is parallel to both HP and VP, the following procedure is
used to locate the various points of intersection.

| Draw the plan, elevation and side view of the solid whose axis is vertical.

2. Draw the side view, elevation and plan of the other solid whose axis is parallel to both

HP and VP.
3. Mark the common contact points in the side view.

4 Inthe top view of the solid, locate the plan of those points which are already located
in the side view. :

> Inthe front vi ew, the elevation of these points can be located by drav'ving horizgntal
lines from the side view points and vertical lines from the corresponding plan points.
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Example 7.1

A square prism, having base with a SOmm side, is resting on its base on_the HLP Iy
completely penetrated by another square prism having base witha 35 mm side, such that
the axes of both the prisms intersect each other at right angles and faces orboth the prigy,
are equally inclined to the V. P. Draw the projections of the combination and show th
lines of intersection, :

Solution.
T D'?W the plan, elevation and side view of the square prism as shown in Fig, 7.1, In the
Sl(}e View locate the axis of the horizontal prism. This point is in the axis of the vertiy]
prism. Complete the side view which is a square of side 35Smm.
X,

..........................

..........................

wpemsasa’, b, ¢, d"andp”, ", ", 5" as showii i Fig. 7.
- m, &P’ 'q’, ', d's" and plan, ap, ba, cr, ds of the hori
2",3"and 4" inthe side view. Locate th'e A
E % 3ﬁ°’¥°"md 4isonds. Also lc
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and 8. Point 5 is o ap, 6 i

. o . Onbg, 7 .

s 1.2, 3 and 4 by dl‘dWing o 9, 7 1S0n crand 8§ is on ds. Locate the elevation

ompoints 1", 2% 3" and gm Join thlcal lines ﬁom points 1,2, 3, 4 and horizontal lines
te the points 5°. 6’ 7 and 8’ Jo: ese elevation points as shown in Fig.7.1. Similarly

v » -Join these points by straight | g

problem for practice gy

\ square prism side g

+ith all the vertical faces ef(:)::lel 39 Mm and axis height 60 mm is kept with its base on HP,

4l suare prism of side of bas zyomdmed 1 VE. Itis completely penwetrated by a horizon-

+ism are equally inclined o o and height 60 mm. Al the rectangular faces of this
- i . Py both HP and Vp, Draw the projectons showing the Ine of
stersection, when the axis of the hori projectons showing the Ine o

. ] onzontal prism i ok i
the vertical prism. prism is parallel to VP and it bisects the axis of
University question

\ square prism que of base 40 mm and height 90 mm resting on its base on HP with
the ed ges equally inclined to VP is completely penetrated by another horizontal prism,
edge of busg 25 mm and 90 mm long having faces equally inclined to HP. The axis of
the two prisms are parallel to VP and bisects each other at right angles. Draw the
projections of the solids showing the lines of intersection. [KU Jan 2009].

Example 7.2

Asquare prism, side of base 20mm and height 35mm is kept with its base on HP. All
the vertical faces are equally inclined to VP. It is penetrated by an equilateral triangular
orism, side of base 20mm and axis height 45Smm. The axis of this triangular prism is parallel
0 both HP and VP and bisects the axis of the square prism. One of the rectangular faces
of the triangular prism is parallel to HP and nearer to HP. Draw the projections, showing

the line of intersection.
Solution.

tion and side view of the vertical square prism. Draw the side

Draw the plan, eleva : . :
N . <. It is an equilateral triangle of side 20mm. The centre of this
View of the horizontal prism. It1s a1 %2 f the vertical prism and one of the sides of

riangle should be at the mid point of the ax.is 0 :
the a:wle should be kept parallel tthY hpel?iI; d;?;&;iiﬁ ;l:iit?;vi??ﬁ?fi
et : rism as shown in Fig. /.. nb >
IL\ rm - Ohf th? dl;ox??lng then a, b,candp, g, t'l'1e plan'.’ F’of;te .tge RY e a('l, tltz 4
‘{'r. l'nt c S? - Markpomts 1”, 211,3 and4 In the s1 .e VIEW an : €
“and p’, ¢', r’ in the elevation. ' 3' and 4’ in the elevation by drawing

, ints 1", 2 s
Points1,2.3 and 4 in the plan. ch;t:n%ojn Similarly locate the points 5',6',7'and &', n

s BRI i ' ints by straight lines.
the clkel\-;;?:r? ic:tl:own li)nf)Fig. 7.2, Join these elevation potn y straigh
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University questions
L.

Chapter 7

Fig. 7.2

A square prism base 45 mm side and 100 mm long is resting on its square base on HP
with the two adjacent vertical faces equally inclined to VP It is penetrated by a triangular
prism 45 mm side and 90 mm long in such a way that these axes intersect each otherat
right angles at their mid points. If the two rectangular faces of the triangular prism are
equally inclined to HP, draw the projection of the solids showing the lines of intersection.
[CUSAT June 2013).

A square prism base 50 mm side and 80 mm long is resting vertically on HP. It is
penetrated by a triangular prism of 44 m side and 100 mm long so that their axes
intersect each other at right angles. If the faces of the Square prism are equally inclined
to VP and one of the triangular faces of the triangular prism is parallel to HP, draw
projections showing the lines of intersection. [KU June 20 1] -




(hapter 7 7.5

ned to HP and VP Draw the projections showing the lines of intersection.

praw the Plan, elevation and sideview of the vertical prism. The plan is a regular
cntagon of side 2.0 mm. One of the sides of pentagon should be kept perpendicular to
yY linc as shown in Fig.10.6. Draw the side view of the square prism. The centre of this
square Sho“l_d be on qlC axis of vertical prism and at a distance 17.5 mm above the XY
ne All the sides of this square should be inclined at 45° with XY line. Draw the planand
clevation of this square prism. Mark the points, 1”,2", 3" etc. in the side view as show in
fig. 7.3 Locate the plan and elevation of these intersecting points and join the elevation
points as shown in Fig.7.3

X

b!dl

c 7" 12 Y

Problem for practice.

Ahexagonal prism of

One ofthe rectangular
of side of base 20

both HP and VP, A
Dl'aW its prQJ G
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Example 7.4

A horizontal cylinder of 50 mm diameter and 140 mm long penetratesa vertical eyl
der of 60mm diameter and 100mm long resting on HP. The axis of the.hortzontal Cylinge
is parallel to VP and 50mm above the HP. Draw the projection showing the curve of the
intersection.

Solution.

Draw the plan, elevation and side view of the vertical cylinder. Draw the side view of
the horizontal cylinder. It is a circle of radius 12.5 m. The centre of this circle is on the axjs
of the vertical cylinder, 25 mm above XY line. Divide this circle into any number of equa
divisions and mark the division points as a”’p”’, b"'q", ¢"'r” etc. Draw the elevaﬁonaﬂpg
b'q’, ¢'r’ etc. Draw the plan of the generators, ap, bg, cr etc. In the top view mark the
point of intersection of the generators ap,bg,cr etc with the curved surface of the vertica|
cylinder, starting with point 1 on the line ap. Locate the elevation of these intersecting
points and join these points as shown in Fig.7.4. i
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7.1
I.,-nhlcm for practice,

\ vertical cylinder of diameter s '
' ‘ is trated b
qother horizontal cylinder of diameter and height 60 mm is completely penetrated by

40 mm. The axes of the two cylinders bisect each
bt Wi > axi1s of hor ' : § < ylinders bisect €
sher with the axis of horizontal cylinder parallel to VP. Draw the projections showing the
rves of mtersection.

L

(niversity questions.

| Aright circular cylinder of base diameter 60 mm and height 90 mm is resting on its base
on HP. Itis completely penetrated by another cylinder of base diameter 45 mm and 90
mm long such that their axes bisects each other at right angles and are parallel to VP.
Draw their projections showing the curves of intersection. [KU June 2010]

1 Acylinder of 60 mm diameter and axis 80 mm long stands with its base on HP. It is
completely penetrated by a horizontal cylinder of diameter 40 mm and axis 80 mm long
such that their axes bisect each other at right angles. The axis of the penetrating cylinder
is parallel to VP. Draw the projections showing the curves of intersection [KU May
2009]

3. Acylinder of 75 mm diameter standing on its base in HP is completely pqnetrated by
another cylinder of 50 mm diameter their axes bisecting each other at right angl_es.
Draw the projections showing curves of intersection assuming the axis of the penetrating

cylinder to be parallel to VP, [CUSAT June 2012]

-

Example 7.5

Avertical cylinder of diameter 25 mm and height 50 mm is complet.ely penfztrated bg
another | 'zor)lltal cylinder of diameter 25 mm. The axes of thg two cylinders b1§ect ?i;
ollll?e e;)]rz:/ the projections showing the curve of intersection when the axis of the

L.

horizontal cylinder 18 parallel to VP.

Sohutioeg ide view of the vertical cylinder. Draw the side view of

1on and s oS ;

Draw the plan,. elevatllto's a circle of radius 12.5 mm. -The centre of Fhls circle is (;n ttcn)ef
the horizontal Cylmd;fr-ld;r »5 mm above XY line. Divide tfus fl;cil:tzntg ;a:z', I:}L::nel:/ ;

1S i ’ i ott A ! . =
. Oft'h " \{ertlcal 7 k the division pointsasa p e ,1: tc. In the top view
cqual divisions anc malr)raw the plan of the generators, ap,_thqt,hcr ;; ey
tion arpr brq' c'r’ etc. tors ap,bq,CT etc wi e '

5 ’ i - the enera { X ter-

mark the point of mter:'iGCtisiI:;Ifmin tgl on the line ap. Locate the elevation of these In
vertica] cylinder, starting

hown in Fig. 7.5.

ilds ints as s
Secting points and join these ot
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Example 7.6
A vertical cylinder of 45Smm diameter has a circular hole of 30mm side cut through
the centre of the cylinder. The axis of the hole is horizontal and 5Smm from the axis of the
cylinder. Draw the projection showing the curve of intersection of the hole. The axis of the
% l\"" 1 1

hole is parallel to VP. Assume suitable height for the cylinder.

Solution.
Draw the plan, elevation and side view of the vertical cylinder. Draw the side |
the hole. Itis a circle of radius 15 mm. The centre of this circle is Smm towards ri ht

aﬁ;ha -ylinder. Divide this circle into any number of equal divisions and mark tt
' e 3 etc. In the top v1ew mark the point of intersection of t
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