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SAFETY 
Safety: 
             Safety is a state in which hazards and conditions leading to physical, 
psychological, or material harm are controlled to preserve the health and well-being of 
individuals and the community. 

Types of safety: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Safety Sign for Industries: 
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1) IMPORTANT OF SAFETY RULES: 
 

 
 

5S CONCEPT: 

                       5S is a Japanese methodology for workplace organization. In Japanese 

it stands for seiri(SORT), seiton(SET), seiso(SHINE), seiketsu(STANDARDIZE), and  

shitsuke(SUSTAIN). 
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PERSONAL PROTECTIVE EQIPMENT (PPE): 
 
                                                                               These injuries and illnesses may 
result from contact with chemical, radiological, physical, electrical, mechanical, or other 
workplace hazards. Personal protective equipment may include items such as gloves, 
safety glasses and shoes, earplugs or muffs, hard hats, respirators, or coveralls, vests, 
and full body suits. 
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LIMITS FIT & TOLERANCE: 

                                             The manufacture of interchangeable parts require 
precision. Precision is the degree of accuracy to ensure the functioning of a part 
as intended. However, experience shows that it is impossible to make parts 
economically to the exact dimensions. This may be due to, 

1. In accuracies of machines and tools, 

2. In accuracies in setting the work to the tool, 

3. Error in measurement, etc. 

The workman, therefore, must be given some allowable margin so that he can 
produce a part, the dimensions of which will lie between two acceptable limits, a 
maximum and a minimum. 
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TYPES OF TOLERANCE:  
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TERMINOLOGY OF LIMITS, FITS & TOLERANCE: 
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GEARS 

GEARS:  
              Gears is a rotating circular machine part having cut teeth or, in the case of a 
cogwheel or gearwheel, inserted teeth (called cogs), which mesh with another toothed 
part to transmit torque. 
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GEAR TERMINOLOGY: 
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REPAIR OF BROKEN GEAR TOOTH BY METHOD 
 

REPAIR OF BROKEN GEAR TOOTH: 
 
 The repair of broken gear tooth by the two methods…  

1) Welding Method 
2) Dovetail Blank Method 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Welding Method 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Dovetail Blank Method 
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INSTALLATION OF MACHINES 

 
INSTALLATION OF MACHINE:  

 
The sequence of installation methods are as follows. 

 
1) foundations 
2) fitting and moving 
3) levelling 
4) testing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 
 

 
 
 
 
 
 

 

 

 

 

 
 

 

 

 

 

Fig. 1 Levelling Equipment for Machines 
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Fig 2 Tensile Testing Equipment for Machines 
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MAINTENANCE 

 

MAINTENANCE: 
                                Maintenance is the process of maintaining something or somebody. 
It may mean the state of being maintained.  
 

TYPES OF MAINTENANCE: 
 

 
 

 

 

 

 
 

 

 

 

Fig.1 Corrective Scheduled Maintenance 
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FOUNDATION BOLTS  

 
FOUNDATION BOLTS: 

Foundation bolts are used for fixing machines to their foundations.  Foundation 

bolts are made by forging from mild steel or wrought iron rods. The bolt size 

depends upon the size of the machine and the magnitude of the forces that act 

on them when the machine is in operation. 

TYPES OF FOUNDATION BOLTS 

 
LEWIS FOUNDATION BOLT                               COTTER FOUNDATION BOLT 
                                                                                          
                                                                                                                    
 
 
 
 
 
 
 
 
 
 

 
                                                                                                                   
 

 

 

 

 

 

 

EYE FOUNDATION BOLT                                            RAG FOUNDATION BOLT 
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FILES 
FILES: 
            File is a tool used to remove fine amounts of material from a work piece. It is 
common in woodworking, metalworking, and other similar trade and hobby tasks. Most 
are hand tools, made of a case-hardened steel bar of rectangular, square, triangular, or 
round cross-section, with one or more surfaces cut with sharp, generally parallel teeth. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.engineeringchoice.com/steel/
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GAUGES 

GAUGES: 
                  A gauge is an important measuring device in the field of design engineering. 
It is a device used to provide certain dimensional information, according to a specified 
standard or system. Some gauges are meant to measure the size of the object. 
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BELT DRIVE 
BELT DRIVE: 
                     A belt drive is a frictional drive that transmits power between two or more 
shafts using pulleys and an elastic belt. 
 

Classification of Belt Drive: 
 

1) Open belt drive. 

2) Crossed belt drive. 

3) Compound belt drive. 

4) Quarter turn belt drive 

5) Stepped cone pulley. 

6) Fast and loose cone pulley. 

7) Jockey pulley drive. 
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PIPE FITTING 

PIPE FITTING: 
                  Pipe Fittings are defined as the piping components that help in pipe 

routing for directional changes, size changes, and branch connections. 
 

TYPES OF FITTINGS IN PVC AND METAL: 
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BEARINGS 
 

BEARING: 
                   The term "bearing" is derived from the verb "to bear" a bearing being a 
machine element that allows one part to bear (i.e., to support) another. A bearing is 
a machine element that constrains relative motion to only the desired motion, and 
reduces friction between moving parts.  
 

TYPES OF BEARINGS 
 

 
 

 
 

https://en.wiktionary.org/wiki/bear#Verb
https://en.wikipedia.org/wiki/Machine_element
https://en.wikipedia.org/wiki/Friction
https://en.wikipedia.org/wiki/Moving_parts
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NOMENCLATURE OF BEARINGS: 
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PHYSICAL & MECHANICAL PROPERTIES 
 

PHYSICAL PROPERTY: 
                                         A physical property is a characteristic of matter that is not 
associated with a change in its chemical composition.  
e.g. of physical properties include density, colour, hardness, melting and boiling points, and electrical 
conductivity. 
A physical property is a characteristic of matter that is not associated with a change in its 
chemical composition. Familiar examples of physical properties include density, color, hardness, 
melting and boiling points, and electrical conductivity. 
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MECHANICAL PROPERTY: 
                                                              The Mechanical properties of a material 
are those which affect the mechanical strength and ability of a material to be molded in 
suitable shape. 
 

TYPES OF MECHANICAL PROPERTIES: 
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LATHE MACHINES 
LATHE MACHINE: 
                                 Lathe machine is a machine tool that is used to remove metals 
from a work piece to give a desired shape and size. Lathe Machines are used 
in metalworking, woodturning, metal spinning, thermal spraying, glass working, and 
parts reclamation. 

TYPES OF LATHE MACHINES: 
 
  

 
 
TYPES OF LATHE OPERATIONS: 
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PARTS OF A LATHE MACHINE: 
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HEAT TREATMENT 
 

HEAT TREATMENT: 
                                                  The process of changing the structure and thus changing the 
properties of steel, by heating and cooling, is called ‘Heat Treatment of steel’. 
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HYDRAULIC SYSTEM 
 

HYDRAULIC SYSTEM: 
                                          The word hydraulic is derived from Greek words "hydra 
“meaning water and "aulic" meaning pipe. Hydraulics is a mechanical function that 
operates through the force of liquid pressure.  
In hydraulics-based systems, mechanical movement is produced by contained, pumped 
liquid, typically through hydraulic cylinders moving pistons. 
 

 

SYMBOLS OF HYDRAULIC SYSTEM: 
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PNEUMATIC SYSTEM 
 

PNEUMATIC SYSTEM: 
                                           A pneumatic system is a system that uses compressed air to 
transmit power. Usually, a centrally located compressor provides power to cylinders, 
rotary actuators, and other pneumatic devices through a system of tanks, pipes, and 
valves. 
 

SYMBOLS OF PNEUMATIC SYSTEM: 
 

 

 



 
A. A. G. P. I. T. I. 38 HAND BOOK 

 
 

 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 



 
A. A. G. P. I. T. I. 39 HAND BOOK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPLICATION OF PNEUMATIC SYSTEM: 
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COMPARISON BETWEEN HYDRAULIC & PNEUMATIC SYSTEM : 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
A. A. G. P. I. T. I. 41 HAND BOOK 

 

WELDING 
 

WELDING: 
                   Welding is a fabrication process whereby two or more parts are fused 
together by means of heat, pressure or both forming a join as the parts cool. 
 

TYPES OF WELDING: 
 

 
 

WELDING JOINTS: 
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THANK YOU 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


