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SYLLABUS 
 
 

COURSE TITLE : MANUFACTURING LAB-I   
 

COURSE CODE : 3057    
 

COURSE CATEGORY : B   
 

PERIODS/WEEK : 4    
 

PERIODS/SEMESTER : 60    
 

CREDITS   : 2    
 

      TIME SCHEDULE   
 

          
 

  Module   Topic  Periods  
 

  1 Machine shop practice  17  
 

  2 Fitting Practice   13  
 

  3 Shaper Practice   17  
 

  4 Welding Practice  13  
 

      TOTAL  60  
 

GENERAL COURSE OUTCOME     
 

      
 

Module G.O  Student will be able to   
 

   1  Understand the working of lathe   
 

1 
        

 

 

2 
 

Understand the various operations to be carried out on a lathe. 
  

 

      
 

        
 

   1  Carryout various fitting works.   
 

        
 

   2  Understand the working of shaper machine.   
 

       
 

2 
 3  Understand the various operations to be carried out on a shaper machine.  

 

        
 

   4  Understand arc welding equipments.   
 

        
 

   5  Carryout various works such as lap joint, bult joint and T joint.   
 

          
 

 

 
SPECIFIC COURSE OUTCOME 

 

MODULE I 
 

1.1.1 Know the working of lathe   
1.1.2 Carryout different jobs on lathe  
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MODULE II 
 
2.1.1 Know the various fitting joints   
2.1.2 Carry out Fitting Practice  

 
MODULE III 
 
3.1.1 Know the working of shaper   
3.1.2 Carryout different jobs on shaper  

 

MODULE IV 

 
4.1.1 Understand the operation of welding   
4.1.2 Carryout different welding operations  
 
 
 

CONTENT DETAILS 

 
MODULE I 

 
Machine shop practice: Lathe Work  
Turning practice – plain and step turning, Taper turning practice – offset method and attachment 
method 
 

MODULE II 
 
Fitting Practice:  
Different types of male and female joints 
 
MODULE III 
 
Shaper Practice:  
Grooving practice 
 
MODULE IV 

 
Welding Practice:  
Arc welding practice, Lap joint, Butt joint and Tee joint 
 
REFERENCE:  
S.K.Hajra Chaudhary - Workshop Technology-II - Media promotors and publishers pvt.Limited K C john- 
Mechanical Workshop practice - PHI Learning Pvt. Ltd. 
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SAFETY PRECAUTION 
 

 

❖ Always wear protective clothing. Do not wear loose dress.  

❖ Wear hard leather shoes or safety shoes. Do not wear sandals or rubber shoes. 

❖ Must be wear goggles, helmet, Apron, hand gloves and leg guard. 

❖ If you don’t have knowledge about working of a machine, you should not operate it 

without the help of a person who known it’s working.  

❖ Use suitable tools or machines for your work. 

❖ When carrying tools, point the sharp edge downwards. 

❖ A machine must always be operated by one student at a time.  

❖ Do not leave any tools, materials or waste on the bench, machine or floor after working.  

❖ Never adopt a casual attitude in the workshop and always be conscious of the potential 

hazards. 

❖ Take additional care when carrying or moving any potentially hazardous material or 

substance. 

❖ Ensure that all safety equipment remains accessible to the workshop personnel at all 

times. 

❖ Clean machines after use. 
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MACHINE SHOP 
 
 

SAFETY PRECAUTION BEFORE ENTERING IN TO WORK SHOP 

1. Never operate any machine without knowing the working principle of machine. 

2. Never clear loose fitting while working. 

3. Don’t guess the working system of any machine. 

4. Don’t try to clean any parts of machine while the machine is in motion. 

5. Changing the belt in motion is dangerous. 

6. Mount the job total firmly to avoid chattering. 

7. Never clean the chips with bare hand 

8. Don’t measure the job while revolving  

9. Never leaves pointed tools, chips, grease and oil on shop floor. 

10. Never insert your finger in to revolving parts. 

TOOLS USED IN MACHINE SHOP 

Steel Rule 
 The steel rule is used for taking linear measurement to an accuracy of 0.5mm. It 
consists of a hardened steel of stainless steel having line graduation of standard unit of 
length.  It usually marked in both centimetres and inches. Centimetre is subdivided of 
0.5mm.The inches being subdivided in to 1/8, 1/16, 1/32 and 1/64 if an inch. 
Try Square 
 They are used for making and testing angle of 90o.  it consist of a steel blade 
reverted in a hard wood stock which has protective brass plate on the working surface. 
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Calipers 
 A Caliper is used to transfer and compare dimension from one object to other. The 
measurement cannot be taking directly, because it is an indirect measuring instrument.  
Four types of calipers are generally used.  They are follows: 
Outside Caliper 

An outside caliper is a tube legged steel instrument with its leg bent includes as 
shown in figure.  It is used for measuring or comparing thickness, diameter and other 
outside dimensions.  A steel rule inside be used in conjunctions with them it a direct 
reading in desired. 
Inside Caliper 

It is exactly similar to an outside caliper in appearance with its legs bend outwards.  
This is used for comparing or measuring holes diameters between shoulders or other 
parallel surfaces of any inside dimensions.  
Vernier Caliper 

The Vernier Caliper is primarily intended for measuring both inside, outside 
diameters of shafts, thickness of parts etc., to an accuracy of 0.02mm by vernier scale. 
Micrometer 

For more accurate measurement various instrument like Micrometers, Vernier 
Calipers etc are used. It works on the principle of screw threads.  Here it is known as screw 
gauge.  The commonly used micrometers are outside micrometer, inside micrometer, depth 
micrometer and thread micrometer.  These are available in various size in steps at 25mm 
like 0.25mm, 25-50mm, and 50 on. 
Surface Gauge  

It is also known as scribing block.  It consists of a heavy flat cast iron block with a 
vertical steel rod.  On the steel rod as adjustable device is fitted carrying a knocked screw at 
the end a hole for a scriber can be loosened or tightened with the rod by means of knocked 
screw.  It is mainly used for locating the centre of the round bass held in V-blocks by 
drawing straight lines and by fitting job through different angles.  
Spanners 

These are hand tools used in the work shop for holding or rotating of nuts and 
bolts.This unit has only two points to support the work. 
Chuck key 
 It is used for tightening and loosening the nuts of the chucks for fitting the work 
piece on the chuck. 
Tool post spanner 
 It is used for hold or removes the cutting tool on the tool post by loosening or 
tightening the hole on the tool post. The shape of the spanner is square or hexagonal.  
Allen key 
 It is used for tightening or loosening of Allen screws. 
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LATHE 

Lathe is cop0nsidered as one of the oldest machine tools and is widely used in 
industries. It is called as mother of machine tools. It is said that the first screw cutting lathe 
was developed by an Englishman named Henry Maudslay in the year 1797. Modern high 
speed, heavy duty lathes are developed based on this machine. 

The primary task of a lathe is to generate cylindrical work pieces. The process of 
machining a work piece to the required shape and size by moving the cutting tool either 
parallel or perpendicular to the axis of rotation of the work piece is known as turning. In 
this process, excess unwanted metal is removed. The machine tool useful in performing 
plain turning, taper turning, thread cutting, chamfering and knurling by adopting the above 
method is known as lathe. 

 
PRINCIPAL PARTS OF A LATHE 

 Bed 
It is an essential part of a lathe, which must be strong and rigid. It carries all parts of 

the machine and resists the cutting forces. The carriage and the tail stock move along the 
guide ways provided on the bed. It is usually made of cast iron. 
 Head stock 

It contains either a cone pulley or gearings to provide the necessary range of speeds 
and feeds. It contains the main spindle, to which the work is held and rotated. 
Tail stock 

It is used to support the right hand end of a long work piece. It may be clamped in 
any position along the lathe bed. The tail stock spindle has an internal Morse taper to 
receive the dead center that supports the work. Drills, reamers, taps may also be fitted into 
the spindle, for performing operations such as drilling, reaming and tapping 
 
Carriage or Saddle 

It is used to control the movement of the cutting tool. The carriage assembly 
consists of the longitudinal slide, cross slide and the compound slide and apron. The cross 
slide moves across the length of the bed and perpendicular to the axis of the spindle. This 
movement is used for facing and to provide the necessary depth of cut while turning. The 
apron, which is bolted to the saddle, is on the front of the lathe and contains the 
longitudinal and cross slide controls. 
Compound Rest 

It supports the tool post. By swiveling the compound rest on the cross slide, short 
tapers may be turned to any desired angles. 
Tool Post 

The tool post holds the tool holder or the tool, which may be adjusted to 
any working position. 
Lead Screw 

It is a long threaded shaft, located in front of the carriage, running from 
the head‐stock to the tail stock. It is geared to the spindle and controls the 
movement of the tool, either for automatic feeding or for cutting threads. 
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Work holding devices used in a lathe 
The work holding devices are used to hold and rotate the work pieces along with the 

spindle. Different work holding devices are used according to the shape, length, diameter 
and weight of the work piece and the location of turning on the work. They are, 
1. Chucks     5. Carriers 
2. Face plate    6. Mandrels. 
3. Driving plate    7. Centres. 
4. Catch plate    8. Rests. 
Chucks 

Work pieces of short length, large diameter and irregular shapes, which cannot be 
mounted between centres, are held quickly and rigidly in chuck. There are different types 
of chucks namely, Three jaw universal chuck, Four jaw independent chuck, Magnetic chuck, 
Collet chuck and Combination chuck. 
Three jaw self-centering chuck 

The three jaws fitted in the three slots may be made to slide at the same time by an 
equal amount by rotating any one of the three pinions by a chuck key. This type of chuck is 
suitable for holding and rotating regular shaped work pieces like round or hexagonal rods 
about the axis of the lathe. Work pieces of irregular shapes cannot be held by this chuck. 
Four jaw independent chuck 

There are four jaws in this chuck. Each jaw is moved independently by rotating a 
screw with the help of a chuck key. A particular jaw may be moved according to the shape 
of the work. Hence this type of chuck can hold woks of irregular shapes. But it requires 
more time to set the work aligned with the lathe axis. Experienced turners can set the work 
about the axis quickly. Concentric circles are inscribed on the face of the chuck to enable 
quick centering of the work piece. 
Face plate 

Faceplate is used to hold large, heavy and irregular shaped work pieces which 
cannot be conveniently held between centres. It is a circular disc bored out and threaded to 
fit to the nose of the lathe spindle. It is provided with radial plain and ‘T’ – slots for holding 
the work by bolts and clamps. 
Carrier 

When a work piece is held and machined between centres, carriers are useful in 
transmitting the driving force of the spindle to the work by means of driving plates and 
catch plates. The work is held inside the eye of the carrier and tightened by a screw.  
Mandrel 

A previously drilled or bored work piece is held on a mandrel to be driven in a lathe 
and machined. There are centre holes provided on both faces of the mandrel. The live 
centre and the dead centre fit into the centre holes. A carrier is attached at the left side of 
the mandrel. The mandrel gets the drive either through a catch plate or a driving plate. The 
work piece rotates along with the mandrel. 
Centres 

Centres are useful in holding the work in a lathe between centres. The shank of a 
centre has Morse taper on it and the face is conical in shape. There are two types of centres 
namely 
(i) Live centre 
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(ii) Dead centre 
The live centre is fitted on the headstock spindle and rotates with the work. The 

centre fitted on the tailstock spindle is called dead centre. It is useful in supporting the 
other end of the work. 
Rests 

A rest is a mechanical device to support a long slender work piece when it is turned 
between centres or by a chuck. It is placed at some intermediate point to prevent the work 
piece from bending due to its own weight and vibrations setup due to the cutting force. 
There are two different types of rests. 
1. Steady rest   2. Follower rest 
Steady rest 

Steady rest is made of cast iron. It may be made to slide on the lathe 
bed ways and clamped at any desired position where the work piece needs support. It has 
three jaws. These jaws can be adjusted according to the diameter of the work. Machining is 
done upon the distance starting from the headstock to the point of support of the rest. One 
or more steady rests may be used to support the free end of a long work. 
Follower rest 

It consists of a ‘C’ like casting having two adjustable jaws to support the work piece. 
The rest is bolted to the back end of the carriage. During machining, it supports the work 
and moves with the carriage. So, it follows the tool to give continuous support to the work 
to be able to machine along the entire length of the work. 
Tools used in a lathe 
Tools used in a lathe are classified as follows 

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. Internal thread cutting tool 
9. Knurling tool 

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

1. Right hand tool 
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2. Left hand tool 
3. Round nose tool 
Tool angles 
 Tool angles of a single point cutting tool direct influence in all metal 
cutting operations in a lathe.  
 
Rake 
 It is defined as the slope given on the tool. Front rake angle, side rake 
angle, true rake angle, positive rake angle. 
Clearance angle 
 These are slopes ground downwards from the cutting edjes.Front 
clearance angle, side clearance angle. 
 
 
Operations performed in a lathe 

Various operations are performed in a lathe other than plain turning. 
They are 
1. Facing 
2. Turning 

a. Straight turning 
b. Step turning 

3. Chamfering 
4. Grooving 
5. Forming 
6. Knurling 
7. Undercutting 
8. Eccentric turning 
9. Taper turning 
10. Thread cutting 
11. Drilling 
12. Reaming 
13. Boring 
14. Tapping. 
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SHAPER MACHINE 

INTRODUCTION:- 
 The shaper is a reciprocating type of machine tool indented to produce real Surface. 

The Surface may be horizontal, vertical or inclined in general the shaper can produce any 

surface composed of straight line elements in order to shaper can general construct 

surface. 

TYPES OF SHAPERS:- 
 Shapers are classified  under the following headings:- 

1. According to the type of mechanism used for giving reciprocating motion of the ram. 

a) Crank type, (b) Geared type, (c) Hydraulic type. 

2. According to the position and travel of ram. 

a) Horizontal type, b) Vertical type, c) Travelling head type. 

3. According to the type of design of table. 

a) standard shaper, b) Universal Shaper. 

4. According to the type of cutting stroke. 

a) Push type,  b) Draw type. 

PRINCIPLE PARTS:- 
Base:- 

 The base is necessary bed or support required for all machine tools. The base may 

be rigidly to the floor of the shape or on the bench according to size of machine. It is made 

of cast iron to resist vibration and take up high compressive. 

Coloumn:- 

 Column is a bar like casting material up on the base it encloses the ram driving 

mechanism. Two accurately machined guide  ways are reciprocates. The front vertical face 

of the column serve the as guide ways or cross rail is also machined. 

Cross Rail:- 

 Cross rail is mounted up on front vertical guide ways of the column. It has two 

parallel guide ways on the top of the vertical plane that are perpendicular to ram axis. The 

table may be raised or lowered to accommodate different size of the job by rotating on 

elevating screw which cause the cross rail to slide up and down on the vertical face of the 

column. 

Saddle:- 

 The saddle is mounted on the cross rail which holds table firmly on the top. Cross 

wise movement of the saddle by rotating the gross feed screw by hand or power causes the 

table two move side wise. 

Table:- The table which is bolted to the saddle receiver cross wise and vertical movement 

from the saddle and cross rail. It is a box like casting having T slots both on the top and side 

ways damping the work. 
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Ram:- 

 Ram is reciprocating member of the shaper. This is semi cylindrical in form and 

heavily ribbed inside to make it move rigid. It slides on the accurately machined dove tail 

guide ways on the top of column and is connected the reciprocating mechanism control 

with in the column it houses a screwed shaft for altering he position of ram with respect to 

the work holds the tool head at the extreme forward end. 

Tool Head:- 

 The tool head of a shaper holds the tool rigidly provides vertical and angular feed 

movements of the tools and allow the tool to have an automotive relief during its return 

which is held on the circular seat on the ram. 

WORK HOLDING DEVICES :- 
 The top and slides of the table of a shaper have T-slots for clamping the work. The 

work may be supported on the table by the following methods depending on the nature of 

the work piece. 

i) Clamped in a vice. 

ii) Clamped on the table. 

iii) Clamped to the engine plate. 

iv) Clamped on a V-block. 

v) Held between shaper ……. 

SHAPER OPERATION:- 
 A shaper is a vertical machine tool primarily designed to generate a flat surface by a 

single pointing cutting tool. But it may be used to perform many other operations. 

1) Machining vertical surface. 

2) Machining  horizontal surface. 

3) Machining angular surface. 

4) Cutting tools, grooves and keyways. 

5) Machining irregular surface. 

6) Machining splines or cutting grooves. 

SHAPER SPESIFICATIONS:- 
 The shaper can be specified according to their . 

1) Length of stroke. 

2) The size of a cube that can be placed and planed in shapes. 

3) Type of drive. 

4) Type of cutting to return stroke ratio. 

5) Amount of power input. 

6) Weight of machine. 

7) Number and amount of feed. 

8) Floor area required. 
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WELDING 
INTRODUCTION 

The welding is a process by which metals are joined by heating them to a suitable temperature with or 

without the application of pressure and addition of filler material. Welding processes are employed in 

most of the modern fabrication works and industries. 

TYPES OF WELDING 
 The welding process is broadly divided into the following two groups 

1.  Pressure Welding or plastic welding: In this process, the ends of the material piece to be joined are 

heated to plastic state and are joined together by applying pressure on them. No additional filler metal 

is used. 

Examples for pressure welding are                

(i)Forge welding (ii) Resistance welding (iii) cold pressure welding (iv) pressure Gas Welding etc. 

2. Non Pressure or Fusion Welding: In this process, the material at the joint is heated to molten state 

and allowed to solidify. Thus the parts are joined together without the application of any pressure. 

Fusion welding involves the use of additional filler metal through electrode. It involves the following 

main process are 

(i) Gas welding (ii) Arc welding (iii) Thermit welding  (iv)Braze welding etc.,  

(i)Forge welding:  It is the oldest method of all the welding process. The metal parts to the welder are 

heated in blacksmith furnace to a plastic state and the pressed together by hand of power hammer. 

Though the process is very slow, yet it is conveniently used for joining parts of mild steel, wrought 

iron and low carbon steels. 

(ii)Electric resistance welding: This is also a type of pressure welding. I t is used for joining pieces of 

sheet metal or wire. It is usually adopted for mass production. In this case, welding heat is obtained at 

the location of the desired weld by electrical resistance through the metal pieces to a relatively short 

duration, low voltage high amperage electric current. When the area to be welding is sufficiently  

heated, the pressure varying from 25 to 55 MP is applied to the joining area by suitable electrodes until 

the weld is solid. The amount of heat generated by the resistance of the metal pieces at the point of 

contact is given by  

H=     I2Rt 

Where,   H = Total heat generate in the work, in Watt, in Watt – second 

I    =      Current, in amperes  

R   =     Resistance of the metal being welded, in ohms, and 

T   =     Time during which electric current flows, in seconds. 

Examples for electric resistance welding process are as follows., 

(a) Spot welding (b) projection welding (c) seam welding (d) butt welding 
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 (a)Spot Welding: The spot welding is used for welding lap joints, joining components made from plate 

material having 0.02 mm to 1.25 mm in thickness. The plate thickness limited be the pressure and current 

capacity of the available spot welding machine. The plates to be joined together are placed are placed between 

the two electrodes tips of copper or copper alloy. A low voltage and high amperage current is passed between 

electrodes, causing the metal temperature to be raised to welding temperature. The heat generated by the electric 

current is rapidly transferred from the outer faces of the plates to the electrodes which are water cooled. The 

pressure is applied which squeezes the metal together and thus completes the weld. 

(b)Projection welding : It is similar to spot welding except that one of the metal pieces to the welding has 

projections on its surfaces at the points were the welds are to be made. These projections should extent about 

1mm above the surface to be welded. The projections are easily made with punch presses by embossing. The 

contact between the two metal pieces to be melted and flattened, allowing the two surfaces to come together, the 

melted projections become the weld. 

2. (i)Gas Welding: 

 It is a fusion welding process, in which metals are fused by a gas flame and thus joined. A gas 

flame is obtained with the combustion of a fuel gas and oxygen. To make a suitable flame for welding and 

cutting oxygen is used as a supporter of combustion. The commonly using fuel gases are acetylene, hydrogen, 

coal, LPG etc... 

Oxy- Acetylene Welding 

Oxy-acetylene welding is a method of joining metals by heating them to the melting point using of mixture of 

oxygen and acetylene gas in this welding a additional metal called filler metal or filler rod added to the welding 

in the form of welding rod. The composition of filler rod is usually the nearly the same as that of part being 

welded. 

 

OXY-ACETYLENE WELDING EQUIPMENTS &ACCESSORIES 

Oxygen Cylinder: It is a cylindrical container for storing and supplying compressed oxygen for gas 

welding and cutting process. Cylinders are painted in black color and cylinder valve are right hand 

threaded. 

Acetylene Cylinder : It is steel cylinder, filled with a porous substance created a  number of small 

cells in a cylinder. These cells are filled with acetylene gas under pressure, cylinder painted maroon 

color and that outlet valve left hand threads. 

Pressure Regulator: Regulators are generally used for reducing the high pressure in let of cylinder to 

a suitable, stable working pressure for welding purpose. 

Hose Pipes: These are used to carry gas from regulator to the blow pipe. These are made of strong 

canvas rubber having good flexibility. Hose pips which carry oxygen are black color and acetylene are 

maroon. 

Welding Blowpipe: Blow pipe is a device which is used for mixing oxygen and fuel gas in required 

quantity and producing a flame for welding purpose. 

Filler rod: pieces of wires of rod of standard diameter and length used as filler metal in the join during 

gas welding process are called filler rod or welding rod. 

Goggles: They are used protect the eyes from invasion of flame like high illumination, hot etc. 

Spark Lighter: It is used to ignite the gases to avoid danger. 
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Tip Cleaner:  It is a wire with a rough end surface whose diameter corresponds to the diameter of the 

tip passage. It removes the metal particles and other impurities from nozzle tip 

(ii) ARC WELDING: Here the source of heat is an electric arc. The main types of arc welding are: 

(i)Metal inert gas(MIG) welding (ii) Tungsten inert gas(TIG) welding (iii)metal arc welding etc., 

(i)TIG welding: in this process the arc is formed between the water cooled tungsten electrode 

(non consumable) and welding job in a atmosphere of an inert gas. 

(ii)MIG welding: in this process the arc is formed between a continuous automatically feed 

metallic consumable electrode and welding job in an atmosphere of an inert gas. 

 

ARC WELDING EQUIPMENT AND ACCESSORIES: 

The following accessories are used for electric arc welding. 

1. AC or DC welding machine. 8. Face Shield.   15. Flat file. 

2. Electrode.    9. Safety Goggles.  16. Hammers. 

3. Electrode holder.   10. Hand gloves.  17. Flat chisel. 

4. Cable and Cable connector. 11. Apron.  18. Hack saw with blade. 

5. Chipping Hammer.   12. Sledge Hammer  19. Scriber. 

6. Earth Clamp.   13. Punch.   20. Centre punch. 

7. Wire Brush.    14. Tongs. 

(iii) THERMIT WELDING: 

Thermit welding is the only welding process employing an exothermal chemical reaction 

(thermit reaction) for the purpose of developing a high temperature. It is a fusion process in which 

weld is affected by pouring super heated liquid thermit steel around the parts to be weld. 

Welding Positions: The positions of welding joint line in respect of the ground axis indicate the 

welding position. Important welding positions are, (1) Flat position (2) Horizontal position (3) Vertical 

position (4) over head position. 

Edge preparation: To obtain sound weld, good edge preparation particularly essential, the edges of 

the work pieces must be clean and free of dirt, oil, grease, paint, or scale formation. For many types of 

joints chamfers are needed. Depending up on the length of work pieces and availability of machinery, 

chamfers may be produced by milling, shaping, sawing, filling or flame cutting. The preparation of 

edges depends upon the thickness of metal being welded. 

Types of welded joint: The relative position of the two pieces being joined determined the types of 

joints. 

Five basic types of joints are used in welding. These are  (1) butt joint  (2) corner joint  (3) tee joint  

(4) lap joint  (5) edge joint. 

Flame Cutting: The cutting metal by means of flame has many advantages over other methods, 

especially when the metal is of regular shape. When using oxy-acetylene, a special torch or cutting 

blow pipe necessary. At a temperature of approximately 900 Degree Celsius iron and steel easily 

combine with the oxygen to form oxides, burning rapidly away, it is the disintegration of the formation 

of the oxides that produce the cut. 
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FITTING 
 

SAFETY PRECAUTIONS IN FITTING SHOP 
 

1. Shop floor should be kept clean, free from debris, scrap, oil and grease.  

2. Do not touch the chip as it comes out of the job.  

3. When using grinding machine protect your eyes with goggles.  

4. Always work under sufficient light.  

5. Do not wear loose dress.  

6. Never use hammers with loose heads.  

7. Provide guards between opposite vices.  

8. Files must have well fitted handles.  

9. See that the job is properly fitted to the vice.  

10. Do not blow filing when hack sawing.  

11. Ease up the pressure when hack sawing is nearly through.  

Use the right tool for the right job. 

INTRODUCTION 

Fitting consists of a hand work involved in fitting together components usually performed 

at a bench equipped with a vice and hand tools. The matting components have a close relation 

with each other, and when the function together is termed fitting. We have to use hand tools, 

precision tools and various uses, manipulation, specification, care and maintenance etc…. 

FITTING OPERATIONS 

CHIPPING:- Chipping is the process of removing thick layers of metal by means of cold 

chisels. In chipping the work is held in a vice and the metal is removes by striking the chisel on 

to the surface of the work piece by a hammer. 

FILING :- Filing is a most important operation in fitting. It is usually an after treatment of 

chipping. In serves to remove the burrs from cuts, clean the face of cuts and to finish shape of a 

work piece. Filing is done by use of tools known as files. 

SCRAPPING :- Scrapping means shaving or pairing of thin slices of metal to make a fine, 

smooth surface. This done with tool called scraps which have very had cutting edges.  

GRINDING :- Grinding is the process of the final removing metal usually 0.25 to 0.5 mm in 

most operation by use of grinding wheel. It is finishing operation. 

POLISHING :- Polishing is the process of making a flat, scratch free, mirror like finish 

polishing. Procedure consists of rough grinding, intermediate grinding, rough polishing and fine 

polishing. It is done by emery cloth, rotating disc etc… 

SAWING :- Sawing is the quickest method of sawing. Shaping and slotting cold metals. Sawing 

is done by means of the tools hacksaw, power hacksaw are also available. 

MARKING :- Marking is the process of transferring of dimensions on a work piece. 
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REAMING:- When an accurate hold with a smoother finish is required reaming is done after 

drilling. The tools used for reaming is known as reamers. 

TAPPING:- Taping is an operation of making internal threads in the work piece using the tool 

known as tapping. 

DIENG:-Dieng is the process of making external threads on work piece. 

MEASURING AND MARKING INSTRUMENTS 

VERNIER CALIPER 

The Vernier Caliper is primarily intended for measuring both inside, outside diameters of 

shafts, thickness of parts etc., to an accuracy of 0.02mm by vernier scale. 

VERNIER HEIGHT GAUGE 

                The vernier height gauge is used to measure the height of parts to an accuracy of 

0.02mm 0.001). The vernier height gauge are available for the following lower and upper limits 

of measurement 0-200,20-250,30-400, 40-500,60-800,60-1000. For making out the scriber is set 

for the specified height and lines are scribed by moving the scriber along the workpiece. 

OUTSIDE MICROMETER 

Outside micrometers are used to measure external dimensions like shaft diameters, 

thickness of plates, flats etc. The micrometer works on the principle of screw and nut. The 

accuracy or least count of a matric outside micrometer is 0.01mm. Its components are Frame, 

Anvil, Spindle, Barrel, Thimble, Ratchet stop and Spindle lock nut.   

 

CUTTING TOOLS 

SET OF TAPS 

(a) Taps : Taps are use to cut threads on the made of a hole, as in a nut. They are three types 

(i) Taper Tap (ii) Second Tap or Plug Tap and (iii) Bottom Tap. This is also specified in 

Tougher, Intermediate and Finisher Tap respectively. 

(b) Tap Wrench : It is used for holding the tap. It may be either fixed adjustable. 

CALCULATION OF TAP DRILL SIZE 

              Before tapping we have to make drill hole. The size of the drill may be derived from the 

following formula.  

                                                    D = T- 2d 

[where ‘D’ – is the diameter of tap drill size. ‘T’ – the diameter of tap or bolt to be used and ‘d’ 

the depth of thread. d = 0.61*p (Approx) ‘p’ is the pitch of thread ] 

DIES AND STOCK 

Dies :- Dies are used to cut threads on a round bar of metals, such as the threads on a bolt. It is 

round or square block of hardened steel with a hole containing threads and flutes which from 

cutting edges. Mainly two types of dies are in common use. 
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(a) Solid die, (b) Adjustable die. 

A solid die is one that has fixed dimension and csannot be adjusted or larger or smaller diameter. 

An adjustable means that it can be set to cut larger or smaller diameter. 

(a) Stock:- The tool for holding and turning the dies is called die stock. 

 

SCRAPING 

Scraping is used for obtaining a truer surface than can be produced by machining of filing so 

scraping often follows filing. Having got the surface of the block reasonably flat with the file, the 

block should first be tested on the surface plate, which is of cast iron and has a perfectly flat 

surface. 

FLAT SCRAPER 

The flat scraper is the most common and also the most easily made. The cutting edge is at the 

end. It should be curved at little looking at the broad side. This is done to keep from taking to 

broad a cut and to prevent the corners  of the scraper from coming in contact with the surface 

being scraped and making deep scratches. A flat scraper is used for producing perfectly flat 

surface. 

TRIANGULAR SCRAPER 

The triangular scraper has three cutting edges and is made from a triangular file. It is used to 

scrap round or curved surfaces and to remove sharp corners and burrs. 

HALF ROUND SCRAPER 

A half round scraper is, in shape, like a half round file, in fact, they are often made from old half 

round file. They are used to scrap round or curved surfaces. 

GAUGES 

FEELER GAUGE 

Feeler gauges are used for checking clearances between mating surfaces. They are make in the 

forms a set of precision steel. Machined blades 0.03 to 1.0 mm thick and 100 mm long. The 

blades are pivoted in a holder. Each blade has an indication of thickness. The range of thickness 

by 0.01 mm in the 0.03 to 1 mm. 

PLUG GAUGE 

A plug gauge is made of hardened steel and is used to check the size of a hole. It may be used for 

checking the sizes of straight holes, tapered, threaded, square or splined holes. A double – ended 

plug gauge is used to test   
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RING GAUGE 

Ring gauges are to test the external diameters. They allow shafts to be checked more accurately 

since they embrance the whole of their surface. In using a ring gauge, it should fit over the part 

being checked, without the use of force and without any side movement. 

SNAP GAUGE 

Snap gauges are used for checking external dimensions. Shafts are mainly checked by snap 

gauges. They may solid and progressive or adjustable or double ended. Solid or non adjustable 

gauge with ‘GO’ and  ‘NO GO’ ends is used for large size. Adjustable snap gauge is used for 

larger sizes. This is made with two fixed anvils and two adjustable anvils. One for the ‘GO’ and 

the other for the ‘NO GO’. Double ended solid snap gauge with ‘GO’ and ‘NO GO’ ends are 

used for smaller sizes. 

THREAD GAUGE 

Pitch diameters of threads are checked with thread gauges, for checking internal threads ( nuts, 

bushes etc…) plug thread gauges are used while for checking external threads ( screws, bolts 

etc..) ring thread gauges or snap gauges are used. 

RADIOUS GAUGE 

Radius gauges are widely used for checking and  laying out concave and convex radii of all 

types. Radius gauges are manufactured individually or in a series of  radius leaves mounted in a 

holder.    

SCREW PITCH GAUGE 

This gauge is used in picking out a required screw and for checking the pitch of screw threads. It 

consists of a number of flat blades which are cut out to given pitch and provided in a holder. 

Each blade is stamped with the pitch or number of threads per mm and the holes bears a number 

designating the thread it is intended for. 
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