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1 8 2 BASIC MECHANICAL ENGINEERING – PRACTICAL

NOTE
All dimensions are given in mm.  The diameter of the round rod is given as 20 mm.  The 
design of the exercises may be modified according to the size of the material available.  

Points to be considered while working on a lathe
Some important points are to be considered before setting on to work on a lathe.  They are

	 1.	 The suitable method of holding different types of work according to their shape.
	 2.	 Selection of proper cutting speed according to the size, weight, material of the 

work and the type of the operation.
	 3.	 Selection of proper cutting tool.
	 4.	 Mounting of the selected tool on the tool post.

The following illustrations are given to provide a good idea of holding a work, 
cutting speed, types of tools and setting of the tool.

Holding of the work

Holding of the work

Basic Mechanical Engineering
Practical
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1 8 3BASIC MECHANICAL ENGINEERING – PRACTICAL

The method of setting the work in a four jaw chuck with the help of a surface gauge

A cylindrical work is held in a three jaw chuck

A rod of square section is held in four jaw chuck

Cutting speed
Speed can be defined as the distance an object moves in a particular time.  In a lathe, 
the cutting speed is the distance travelled by a point on the outer surface of the work 
in one minute.  It is expressed in meters per minute.

Cutting speed = πDN
1000

 m/min.

Where, 

‘d’ – is the diameter of the work in mm.

‘n’ – is the r.p.m. of the work.

π = 22/7  (or) 3.14
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Table showing cutting speed for various materials

Work Material Cutting tool material

High speed steel Tungsten steel Stellite

Mild steel 30 m/min 80 m/min 58 m/min

High carbon steel 26 m/min 65 m/min 50 m/min

Cast steel 15 m/min 80 m/min 42 m/min

Cast iron 22 m/min 80 m/min 50 m/min

Aluminium 90 m/min 400 m/min 330 m/min

Brass 61 m/min 200 m/min 33 m/min

Tools used in a lathe
A.   According to the construction. The lathe tools are classified into three types

	 1.	 Solid tool
	 2.	 Brazed tipped tool
	 3.	 Tool bit and tool holders

B.   According to the operation to be performed, the cutting tools are classified as

	 1.	 Turning tool
	 2.	 Thread cutting tool
	 3.	 Facing tool
	 4.	 Forming tool
	 5.	 Parting tool
	 6.	 Grooving tool
	 7.	 Boring tool
	 8.	 Internel thread cutting tool
	 9.	 Knurling tool

C.   According to the direction of feed movement, the following tools are used

	 1.	 Right hand tool
	 2.	 Left hand tool
	 3.	 Round nose tool
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Method of mounting the cutting tool on the tool post

Correct method

The cutting edge of the cutting tool is positioned exactly aligned to the axis of the lathe 
spindle.

Incorrect method-1

If the cutting edge of the cutting tool is positioned above the axis of the lathe spindle, 
the front clearance surface of the tool drags on the work.  The cutting edge loses its 
cutting capacity due to wear.
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Incorrect method-2

If the cutting edge of the cutting tool is positioned above the axis of the lathe spindle, 
the cutting edge loses its keenness.  When the tool is provided with depth of cut, the 
work rides over the tool.  The cutting edge may be broken and the work surface is 
damaged.

Types of toolposts
Single screw toolpost
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Four way toolpost
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Tool setting
A facing tool is mounted on the toolpost and its cutting edge is set exactly aligned to 
the axis of the lathe spindle.  The compound rest is set at 00 mark.

Holding of the work
	 1.	 The metal piece to be machined is held in the chuck of the lathe.
	 2.	 Surface gauge is used to check whether the work is held aligning with the lathe 

axis.

01

Aim

�	To machine a flat surface on the face of the given round rod (Facing)

Facing

EX
ERCISE

Required instruments
	 1.	 Facing tool
	 2.	 Chucky key
	 3.	 Tool holder
	 4.	 Steel rule
	 5.	 Vernier Caliper
	 6.	 Surface gauge
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Exercise – 1

Operation – 1

Selection of cutting speed

Cutting speed = πDN
1000

 m/min.

The above formula is used to arrive at a 
proper cutting speed for machining and 
the spindle speed is adjusted suitably.

Procedure
The lathe is switched on and the facing 
tool mounted on the toolpost is given 
feed by the cross-slide perpendicular to 
the lathe axis.  A flat surface on the face 
of the work is generated.

Result
The finished piece of work is sent for inspection after the machining is over.
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Tool setting
A facing tool and a plain turning are 
mounted on the toolpost and their cutting 
edges are set exactly aligned to the axis of 
the lathe spindle.  The compound rest is 
set at 00 mark.

Holding of the work
	 1.	 The metal piece to be machined is 

held in the chuck of the lathe.
	 2.	 Surface gauge is used to check 

whether the work is held aligning 
with the lathe axis.

Selection of cutting speed

Cutting speed = πDN
1000

 m/min.

The above formula is used to arrive at a 
proper cutting speed for machining and 
the spindle speed is adjusted suitably.  

Facing operation
The lathe is switched on and the facing 
tool mounted on the toolpost is given 
feed by the cross-slide perpendicular to 
the lathe axis.  A flat surface on the face 
of the work is generated.

02

Aim

�	To machine a flat surface on the face of the given round rod (Facing) and 
to perform plain turning operation to produce a cylindrical part of given 
dimensions.

Facing & Plain Turning

	

EX
ERCISE

Required instruments
	 1.	 Facing tool
	 2.	 Plain turning tool
	 3.	 Chuck key
	 4.	 Tool holder
	 5.	 Steel rule

	 6.	 Vernier caliper
	 7.	 Outside caliper
	 8.	 Inside caliper
	 9.	 Surface gauge
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Marking
Marking is done on the work at the 
required point to indicate the length to 
be plain turned.

Procedure
	 1.	 The cross-slide is adjusted for 

required depth of cut and the lathe 
is switched on.  The plain turning 
tool mounted on the toolpost is 
given feed by the carriage parallel 
to the lathe axis.

Exercise – 2

Æ20 Æ16

30

Operation – 1

	 2.	 The above process is repeated until 
the required diameter is obtained.  
This is done by gradually moving 
the cross-slide after each cut.

	 3.	 During the process, the diameter of 
the work is checked with the help of 
outside caliper.

	 4.	 Finishing tool is used to obtain 
accurate dimensions of length and 
diameter.

Result
The finished piece of work is sent for inspection after the machining is over. 
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Selection of cutting speed

Cutting speed = πDN
1000

 m/min.

The above formula is used to arrive at a 
proper cutting speed for machining and 
the spindle speed is adjusted suitably.  

Facing operation
The lathe is switched on and the facing 
tool mounted on the toolpost is given 
feed by the cross-slide perpendicular to 
the lathe axis.  A flat surface on the face 
of the work is generated.

Tool setting
A facing and a plain turning tool are 
mounted on the toolpost and their cutting 
edges are set exactly aligned to the axis of 
the lathe spindle.  The compound rest is 
set at 00 mark.  

Holding of the work
	 1.	 The metal piece to be machined is 

held in the chuck of the lathe.
	 2.	 Surface gauge is used to check 

whether the work is held aligning 
with the lathe axis.

Aim

�	To perform step turning operation to produce a cylindrical part of given 
dimensions.

Step turning

	

EX
ERCISE

Required instruments
	 1.	 Facing tool
	 2.	 Plain turning tool
	 3.	 chuck key
	 4.	 Tool holder
	 5.	 Steel rule

	 6.	 Vernier caliper
	 7.	 Outside caliper
	 8.	 Inside caliper
	 9.	 Surface gauge

03
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	 3.	 When the larger step of given 
diameter is obtained, the tool is 
again fed parallel to the lathe axis 
to the given length of smaller step.  
Depth of cut is gradually given by 
the cross-slide to get the smaller step 
of required length and diameter.

	 4.	 Finishing tool is used to obtain 
accurate dimensions of length and 
diameter.

	 5.	 During the process, the dimensions 
of the work are checked with the 
help of outside caliper and inside 
calipers. 

Result
The finished piece of work is sent for 
inspection after the machining is over. 

Marking
Marking is done on the work at the 
required point to indicate the length of 
the steps to be turned.

Procedure
	 1.	 The cross-slide is adjusted for 

required depth of cut and the lathe 
is switched on.  The plain turning 
tool mounted on the toolpost is 
given feed by the carriage parallel 
to the lathe axis.

	 2.	 The above process is repeated until 
the required diameter is obtained.  
The length should be equal to the 
sum of the lengths of larger and 
smaller diameter.

Exercise – 3

Æ18 Æ16

30

15

Æ20

Operation – 1

XII BME_English version_Practicals.indd   193 1/12/2022   6:41:36 PM



1 9 4 BASIC MECHANICAL ENGINEERING – PRACTICAL

	 2.	 Surface gauge is used to check 
whether the work is held aligning 
with the lathe axis.

Selection of cutting speed

Cutting speed = πDN
1000

 m/min.

The above formula is used to arrive at a 
proper cutting speed for machining and 
the spindle speed is adjusted suitably.     

Tool setting
A facing tool, a plain turning tool and 
a chamfering tool are mounted on the 
toolpost and their cutting edges are set 
exactly aligned to the axis of the lathe 
spindle.  The compound rest is set at 00 
mark.

Holding of the work
	 1.	 The metal piece to be machined is 

held in the chuck of the lathe.

Aim

�	To perform step turning and chamfering operations to produce a cylindrical 
part of given dimensions.

Step Turning and Chamfering

	

EX
ERCISE

Required instruments
	 1.	 Facing tool
	 2.	 Plain turning tool
	 3.	 Chamfering tool
	 4.	 Chuck key
	 5.	 Tool holder

	 6.	 Steel rule
	 7.	 Vernier caliper
	 8.	 Outside caliper
	 9.	 Inside caliper
	 10.	 Surface gauge

04
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Exercise – 4

Æ18 Æ16

30

15
3x45°

Æ20

Operation – 1

Facing operation
The lathe is switched on and the facing tool mounted on the toolpost is given feed by 
the cross-slide perpendicular to the lathe axis.  A flat surface of the face of the work is 
generated.
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parallel to the lathe axis to the given 
length of smaller step.  Depth of cut 
is gradually given by the cross-slide 
to get the smaller step of required 
length and diameter.

	 3.	 During this process, the dimensions 
of the work are checked with the help 
of outside caliper and inside calipers.

	 4.	 Finishing tool is used to obtain 
accurate dimensions of length and 
diameter.

	 5.	 The chamfering tool (form tool) is 
set at the work at the required angle.  
Feed is given to the tool by the cross-
slide to perform chamfering.  

Result
The finished piece of work is sent for 
inspection after the machining is over.  

Marking
Marking is done on the work at the 
required point to indicate the length of 
the steps to be turned.

Procedure
	 1.	 The cross-slide is adjusted for 

required depth of cut and the lathe 
is switched on.  The plain turning 
tool mounted on the toolpost is 
given feed by the carriage parallel 
to the lathe axis.

	 2.	 The above process is repeated 
until the given larger diameter is 
obtained.  The length should be 
equal to the sum of the lengths of 
larger and smaller diameter.  When 
the larger step of given diameter 
is obtained, the tool is again fed 
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Selection of cutting speed

Cutting speed = πDN
1000

 m/min.

The above formula is used to arrive at a 
proper cutting speed for machining and 
the spindle speed is adjusted suitably.    

Facing operation
The lathe is switched on and the facing 
tool mounted on the toolpost is given 
feed by the cross-slide perpendicular to 
the lathe axis.  A flat surface on the face 
of the work is generated.

Tool setting
A facing tool and a plain turning tool are 
mounted on the toolpost and their cutting 
edges are set exactly aligned to the axis of 
the lathe spindle.  The compound rest is 
set at 00 mark.

Holding of the work
	 1.	 The metal piece to be machined is 

held in the chuck of the lathe.
	 2.	 Surface gauge is used to check 

whether the work is held aligning 
with the lathe axis.

Aim

�	To perform taper turning to produce a cylindrical part of given dimensions.

Taper Turning

	

EX
ERCISE

Required instruments
	 1.	 Facing tool
	 2.	 Plain turning tool
	 3.	 Chuck key
	 4.	 Tool holder
	 5.	 Steel rule

	 6.	 Vernier caliper
	 7.	 Outside caliper
	 8.	 Inside caliper
	 9.	 Surface gauge

05
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	 3.	 The depth of cut is set by adjusting 
the cross-slide.

	 4.	 The plain turning tool mounted on 
the toolpost is given feed by the 
compound slide at the required 
angle to the lathe axis.

	 5.	 The above process is repeated until 
the taper required length is obtained.  
This is done by adjusting the cross-
slide for depth of cut and compound 
slide for feed.

	 6.	 While doing so, feed is provided 
from smaller diameter to larger 
diameter.

Result
The finished piece of work is sent for 
inspection after the machining is over.  

Marking
Marking is done on the work at the 
required point to indicate the length of 
the steps to be turned.

Procedure
	 1.	 The angle (θ) through which the 

compound slide is to be swiveled is 
calculated by the formula

		  tan  θ  =  
D-d
2l

		  where
		  ‘D’ is the larger diameter
		  ‘d’ is the smaller diameter and
		  ‘l’ is the length of the taper

	 2.	 The compound slide is swiveled to 
the angle calculated as above.

Exercise – 5

30

16

Æ20

Operation – 1
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Selection of cutting speed

Cutting speed = πDN
1000

 m/min.

The above formula is used to arrive at a 
proper cutting speed for machining and 
the spindle speed is adjusted suitably.    

Facing operation
The lathe is switched on and the facing 
tool mounted on the toolpost is given 
feed by the cross-slide perpendicular to 
the lathe axis.  A flat surface on the face 
of the work is generated.

Tool setting
A facing and a plain turning tool are 
mounted on the toolpost and their cutting 
edges are set exactly aligned to the axis of 
the lathe spindle.  The compound rest is 
set at 00 mark.

Holding of the work
	 1.	 The metal piece to be machined is 

held in the chuck of the lathe.
	 2.	 Surface gauge is used to check 

whether the work is held aligning 
with the lathe axis.

Aim

�	To perform knurling operation on a cylindrical part of given dimensions.

Knurling

	

EX
ERCISE

Required instruments
	 1.	 Facing tool
	 2.	 Plain turning tool
	 3.	 Knurling tool holder
	 4.	 Chuck key
	 5.	 Tool holder

	 6.	 Steel rule
	 7.	 Vernier caliper
	 8.	 Outside caliper
	 9.	 Inside caliper
	 10.	 Surface gauge

06
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	 4.	 Finishing tool is used to obtain 
accurate dimensions of length and 
diameter.

	 5.	 A knurling tool holder has one or 
two knurling rolls fitted to it.  It is 
fitted on the toolpost and pressed 
against the work rotating at a slower 
speed.  The feed is given by the 
carriage parallel to the lathe axis.

	 6.	 The knurling tool holder is relieved 
from the work after the operation is 
performed for the required length.

Result
The finished piece of work is sent for 
inspection after the machining is over.  

Marking
Marking is done on the work at the 
required points to indicate the length of 
the portion to be knurled.

Procedure
	 1.	 The cross-slide is adjusted for required 

depth of cut and the lathe is switched 
on.  The plain turning tool mounted 
on the toolpost is given feed by the 
carriage parallel to the lathe axis.

	 2.	 The above process is repeated until 
the required diameter is obtained.  
This is done by the gradually moving 
the cross-slide after each cut.

	 3.	 During this process, the diameter of 
the work is checked with the help of 
outside caliper and inside caliper.

Exercise – 6

Æ18

30

15

Æ20

Operation – 1
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Selection of cutting speed

Cutting speed = πDN
1000

 m/min.

The above formula is used to arrive at a 
proper cutting speed for machining and 
the spindle speed is adjusted suitably.    

Facing operation
The lathe is switched on and the facing 
tool mounted on the toolpost is given 
feed by the cross-slide perpendicular to 
the lathe axis.  A flat surface on the face 
of the work is generated.

Tool setting
A facing tool, a plain turning tool and a 
parting tool are mounted on the toolpost 
and their cutting edges are set exactly 
aligned to the axis of the lathe spindle.  
The compound rest is set at 00 mark.

Holding of the work
	 1.	 The metal piece to be machined is 

held in the chuck of the lathe.
	 2.	 Surface gauge is used to check 

whether the work is held aligning 
with the lathe axis.

Aim

�	To machine a groove of given width and depth on a cylindrical part of given 
dimensions.

Grooving

	

EX
ERCISE

Required instruments
	 1.	 Facing tool
	 2.	 Plain turning tool
	 3.	 Parting tool
	 4.	 Chuck key
	 5.	 Tool holder

	 6.	 Steel rule
	 7.	 Vernier caliper
	 8.	 Outside caliper
	 9.	 Inside caliper
	 10.	 Surface gauge

07
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Exercise – 7

Æ18 Æ18Æ15

30

10 10

Æ20

Operation – 1

Operation – 2
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	 4.	 Finishing tool is used to obtain 
accurate dimensions of length and 
diameter.

	 5.	 The parting tool is brought to the 
marked location of the groove.  The 
depth of cut is set by the cross-slide 
and the feed is provided by moving 
the carriage slowly between the 
marked points.  

	 6.	 The above process is repeated until 
the required depth and the length of 
the groove is obtained.  

Result
The finished piece of work is sent for 
inspection after the machining is over.  

Marking
Marking is done on the work at the 
required points to indicate the location 
of the groove after plain turning is 
performed to the required diameter. 

Procedure
	 1.	 The cross-slide is adjusted for 

required depth of cut and the lathe 
is switched on.  The plain turning 
tool mounted on the toolpost is 
given feed by the carriage parallel 
to the lathe axis.

	 2.	 The above process is repeated until 
the required diameter is obtained.  
This is done by the gradually moving 
the cross-slide after each cut.

	 3.	 During this process, the diameter of 
the work is checked with the help of 
outside caliper and inside caliper.
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