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Instructions and information:  
 
This tutorial consists of topic on metal cutting machines. 

 

There are explanatory notes on how to perform calculations and step by step 
example of calculations. 

 

There are general questions regarding: 

 identifying parts and components of machines given in a diagram 

 stating the functions of components 

 stating advantages and disadvantages of parts of a machine 

 
 

NOTE**** 

 You are advised to read questions carefully and understand what you are 

required to DO 

 You are advised to apply similar methods of asking yourself questions on 

other parts of machines not presented herein. 

 You are advised to practice sketching different parts of machines in order to 

strengthen your knowledge of them 

 You are advised to consistently practice solving calculation problems in order 

to maintain you muscle on solving them.  

 

#STAYFOCUSED 
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METAL CUTTING MACHINES (MACHINE TOOLS) 

CALCULATIONS 

Machining Process  

It is a process of cutting away material from work pieces in order to produce a machine part 

or component according to the required shape. Metal cutting machines are used to do the 

machining. 

Metal Cutting Machines 

The metal cutting machines that we will deal with are: 

1 Drilling Machines 

2 Centre Lathe 

3 Milling Machine  

4 Grinding Machines 

Cutting Calculations 

During cutting there is rotation of the work piece OR rotation of the cutting tool. Cutting tool 

used on different machine are: 

 Drilling Machines – twist drill 

 Centre Lathe – turning tools 

 Milling Machine – slot drill, end mill 

 Grinding Machines – grinding wheel 

Formulae to calculate rotational speed  

                                N       = 
1000S 
 Π x D 

  
 N = Rotational Speed in Revolutions per minute (r/min) 

 S = Cutting Speed in metres per minute 

 D = Diameter of the cutter when drilling or milling  

     = Diameter of workpiece when using a centre lathe 

 

NOTE**When using the above formula you must makes sure that: 

 Cutting Speed (S) is in metre per min 

 Diameter (D) is in millimetres 

 Spindle speed (N) is in Revolutions per min 
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When solving questions on calculations DO the following: 

 Read the whole question carefully. 

 Identify the N, D and S and write them down as they are given. 

 If N, D and S are not in units as required above, change them to the correct units 

 Write down the formula 

 Substitute the N, D and S with the values that you noted down 

 Make the required letter subject of the formula by manipulating the formula 

 Complete the calculation 

 Write the units on the answer. 

 

Example  

A 15 mm diameter hole must be drilled in a piece of metal. The cutting speed is 
given as 600 mm/second. Calculate the speed of the drill in revolutions per minute. 
 

Solution 

Step 1 

D=15 mm Units are given in mm - It is correct DO NOT change it 

 
S=600 mm/sec Units are given in mm/sec - It is not correct DO change to m/min 

         600      = 
60 

10m/min 
 

 
N=? (to be calculated) 

 
To be calculated 

 

Step 2 

                                N       = 
1000S 
 Π x D 

  
Step 3 

                                N       = 
1000 x 10 
    Π x 15 

                                                
                                              = 

 
212 r/min 

  

NOTE ** You must be familiar with converting units 

   You must be familiar with manipulating formulae 

   You must read & understand what is given and what is required to be calculated. 
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EXERCISE  

QUESTION 1 

A drill, 20 mm diameter, is used to drill a hole in brass. Calculate the cutting speed in 
millimetres per second if the drilling machine is set at 138 r/min. 
 

QUESTION 2 

A 25 mm diameter hole must be drilled into a piece of mild steel at 2 r/s. Calculate 
the cutting speed in metres per minute. 
 
QUESTION 3 

The cutting speed for mild steel is 30 metres per minute and the diameter of the drill 
is 12 mm. Calculate the drilling machine spindle speed in revolutions per second to 
drill the hole. 
 
QUESTION 4 
 
The following details are known to an apprentice: 

The drill cutting speed – 10 m/min 
The number of holes to be drilled - 6 
Spindle speed - 228 r/min 
Calculate the correct drill diameter in millimetres 

 
QUESTION 5 
 
5.1 Name the part of a machine in the FIGURE 1 
 
5.2 State the function if the part 
 
5.3 Label the components A, B, C and D of a part  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1 
 

A 
B C 

D 
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5.4 Name the parts A and B shown in FIGURE 2 
 
5.5 State the function of A and the function of B 
 
5.6 State TWO advantages and TWO disadvantages of each  
 

 

 

 

Part A Part B 
 
 
QUESTION 6 

 
FIGURE 3 

 
6.1 Name the machine shown in FIGURE 3 above 
 
6.2 Label the components A – D of the machine and state the function of each 

component. 
 
6.3 State FOUR uses of the machine. 
 


