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:

Technical
Safety

Occupational
Safety

Safety Sign for Industries:

| RADIATION || POISON | | BIOLOGICAL \HlGH VOLTAGEJ \CORROSIVE)

F E 3 W N N

SLIPPERY NON
FIRE | |EXPLOSIVE | | whewwer )| tomene || LASER

-
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1) IMPORTANT OF SAFETY RULES:

TOP TEN .
SAFETY RULES"

Be responsible for your own Most accidents are
" safety and the safety of others preventable 2

Never take short cuts or Only perform tasks for

bypass safety measures

which you are trained

Use the correct tools and
equipment for a job

Consider any risks
before you start working

Never wear loose-fitting
clothing or untied shoes

Don't engage in
horseplay on the job

Keep a tidy workplace and Wear the right Personal
9 clean as you go Protective Equipment (PPE) 1 O
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.

Personal Protective Equipment (PPE)

A Head

Eye
Protection

Protection

Hearing

- / < 6\'\ *o— |
Protection « 1/ Respiratory
3 )

Protection

Hand
Protection

Body

L :
Protection

2E ¢

Foot
- B —
Protection

F
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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.

Limits, Fits, and Tolerances

Upper Deviation
Lower Deviation Tolerance s
Upper Deviation Lower Deviation
Hole
P - Shaft
B N ¢ v
A A 5 g Lero
g g E ¢ v Line
Shaft £ E g 2 Y
z ) % ..E. =
- E o0
3 2| 3|§
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Types Of Fits

| | |

Clearance Fit Interference Fit Transition Fit

HOLE > SHAFT HOLE < SHAFT HOLE = SHAFT

|

1. Maximum Interference

2. Minimum Interference

1. Maximum Clearance 1. Maximum Clearance
2. Minimum Clearance 2. Maximum Interference
TYPES OF TOLERANCE:
Nominal value ‘ Target value | Target value
" l y + O 5 4
. +0.3
12.25 + 0.25 ‘ 12 12.2
| O | - 02
A ! B c
Equal Bilateral Tolerance | Unilateral Tolerance Unequal Bilateral Tolerance
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TERMINOLOGY OF LIMITS, FITS & TOLERANCE:

TOLERANCE

LOWER DEVIATION (EI)

UPPER DEVIATION (ES)

TOLERANCE

ZERO LINE OR LINE OF
o

[ ZERO DEVIATION

G700

et NG

Hole Shaft

BASIC SIZE

MAXIMUM DIAMETER
MINIMUM DIAMETER
MIN. DIA

MAX. DIA

General Terminology in Fits

Grade: This is an indication of the tolerance magnitude; the lower the grade, the
finer the tolerance.

Deviation: It is the algebraic difference between a size and its corresponding basic
size. It may be positive, negative, or zero.

Upper deviation: It is the algebraic difference between the maximum limit of size
and its corresponding basic size. This is designated as ‘ES’ for a hole and as ‘es’ for a
shaft.

Lower deviation: It is the algebraic difference between the minimum limit of size
and its corresponding basic size. This is designated as ‘El’ for a hole and as ‘ei’ for a
shaft.

Actual deviation: It is the algebraic difference between the actual size and its
corresponding basic size.

Fundamental deviation: It is the minimum difference between the size of a
component and its basic size. This is identical to the upper deviation for shafts and
lower deviation for holes.

A AGP LTI 6 HAND BOOK




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.

CLASSIFICATION OF GEARS

* GEARS ARE CLASSIFIED AS FOLLOWS:
1) SPUR GEARS

2) HELICAL GEARS

3) SPIRAL GEARS

4) BEVEL GEARS

5) WORM AND WORM WHEEL

6) RACKAND PINION

7) INTERNAL GEARS

Types of Gears

faé
Y,

Spur Gear Helical Gear Herringbone Gear

Wor Worm
Wheel

N\

.....
£«

Rack & PiniowW l{{“u\\\\

Cear Bevel Gear Vitre | Spiral Bevel Internal Gear

Gear
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GEAR TERMINOLOGY:

Addendum

Working Whole
depth depth

Dedendum
L——-f —

R
(mating tee
to this circle)
PITCH CIRCLE
LINE OF ACTION /
TOOTH PROFILE
(INVOLUTE)
PRESSURE -
ANGLE i _ , BASE CIRCLE
74
k PITCH CIRCLE
WORKING WHOLE DEPTH ENTER
DEPTH DISTANCE
ADDENDUM
CIRCULAR TOOTH — ”°°§.LLET" L)
THICKNESS qdiK :
. /
CIRCULAR > 4 B
PITCH i
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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

™., /]~

S S Ly

Fig. 2 Dovetail Blank Method

A AGP LTI 9 HAND BOOK




INSTALLATION OF MACHINES

INSTALLATION OF MACHINE:

The sequence of installation methods are as follows.

1) foundations

2) fitting and moving
3) levelling

4) testing

Types of Machine Foundations

A suitable foundation is selected depending
on the type of machine

* For compressors and reciprocating
machines, a block foundation is generally
provided

* Such a foundation consist of a pedestal/pier
supported by a thick footing

¢ |If two or more similar machines are to be
installed, a single mat may be preferred.
Such a foundation is also known as
combined block-type foundation

* Block foundations are normally modelled as
rigid foundations for analysis

CINNSIZES

on/orr

"OIt zero

Fig. 1 Levelling Equipment for Machines

Pier

Footing

Pier

A AGP LTI 10
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Upper Beam ‘
Framework
Tensile Grips ‘
Load Sensor ! -
Compression Control
Plate Button

\“
|
Il
[

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:

Predictive Scheduled

Preventive

GEA SERVICE

Consulting
and Enhanced
Operations

Beginning of
Life Services

Life Cycle
Service

The cost efficient way of ensuring
safety and reliability

Extended Life
Services

Lifetime
Services

24/7 responsiveness,
100 % efficiency

Fig.1 Corrective Scheduled Maintenance

AAGPILT.IL 12 HAND BOOK




ELEMENTS OF PREVENTIVE MAINTENANCE

vInspections or Check ups
vLubrication

vPlanning and Analysis
vTraining to maintenance staff
vStorage of spare parts
vRecords and Analysis

Continuous Asset Avoid Over
Monitoring Maintenance

Benefits of
Predictive
Maintenance Minimized

Sudden Asset
Breakdown

Set Asset
Priority

Increased

Asset Life

AAGPILT.IL 13 HAND BOOK




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

A AGP LTI 14 HAND BOOK




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.

Ferrule
Shoulder

Handle
Edge
Main parts of the File tool Tin/Point 3
oo
$ITTI
Ez':’:::i v Yo Yo Yo Yo T

Second Cut

A
0
-
Q
-

Drad Smooth
Grade of Files
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=

Hand—taper width, parallel thickness

1 Smooth cut Rectangular file

n 3
.m :
5§
+l
"
ik w.. y
T = mm i
! i — | U3l 2 g
Mill—taper width, parallel thickness m .m..w m _m mmm 0 m 0
= < - =
7 < S reERE ] i a_m E m 3 :
J Y _—— | i e 0f R O e
Pillar—taper thickness, parallel width Padh . g a....f 2] N m m
ek ¢ 5 : <
I i 0 g

H[OYAN

/

Vixen—parallel edges and sides

Files are made from High Carbon
Steel
Remember never use a file with a

One edge of the file has no teeth.
broken or missing handle.

This is called the Safe Edge

AAGPILT.IL
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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.

Template

Protection plate

SRR Y Yy
SlandsTaT
<5 Lan® i
o=

2
A ans
A
e
e
-

-
>
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BELT DRIVE:

shafts using pulleys and an elastic belt.

Classification of Belt Drive:

BELT DRIVE

A belt drive is a frictional drive that transmits power between two or more

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.

Open Belt Drive Cross Belt Drive

l ‘ » Slack side 1 g— " y R|
4 [/ 4 : - 3 ft r B w
! 7, B \ \ y
S o R B L SRS N SN 23 -
\ T_ '—"‘ » 2 v o W
I a—— |8
i Q - Night side .
[1 Bl . - [
L ——'—[“ e ———
] L |
Driver A

| —— =
)\~ S
. .

(a) Quarter turn belt drive. (b) Quarter turn belt drive with guide pulley.

A AGP LTI
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A stepped cone pulley is
a single pulley made up
of 2,3,4 or more steps.
Each step has a groove
for a belt.

Vee-belt

Electric motor

Driver pulley

Jockey Pulley Drive

Idler Pulley

A AGP LTI 19
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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:

Y cross Sterecross 45  elbow 45 elbow 90" elbow 90" elbow Water stop

with checking hole with checking i ng
Soupling with v (ee S trap Strap P trap P trap
*hecking hole with checking hole With checkinghale  with checking hole
)
) ! |
Equallee  Unequallee  Unequal tee H pipe Equal Cross ~ Unequal cross
=

Unequal Lucencycap Checking hole

Coupling  Expansion jointRainwater funnel :
: coupling

— 3 - »

s . » \
N . .

Floor leakage Floor leakage — Floor leakage Hangclamp Clamp Expand clamp
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90 deg clbow

Red tee fitting

Cross fitting

Tee fitting

g Py

Union fitting

Reducer fitting

Y way fitting

3

Reducer nipple

Hex plug fitting

Lock nmut

——

Hose Nipple fitting

single nipple

socket plain fig

=

L~

AAGPILT.IL
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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

BEARINGS
I 1
ANTIFRICTION ERICTION
BEARING BEARING
I . ] 1
BALL BEARING ROLLER BEARING (JOURNAL |

DEEP GROOVE CYLINDRICAL

ANGULER CONTECT TAPER
FILLING NOTCH SPHERICAL
NEEDLE

Ball bearings Types

Deep Angular
ball  Contact Self-aligning :
g;c;?iv:g a ball ball bearing Thrust ball bearing
bearing

SLEEVE

TILTING PAD

BUSH TYPE

COMPOSITE

Angular contact thrust
ball bearing

AAGPILT.IL 22
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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

Roller bearings types

Spherical
Cylindrical Taper roller Spherical roller Needle roller ~CARB Rguer
roller bearing bearing bearing bearing Bearing thrust

bearing

Cylindrical roller

Needle roller
thrust bearing

thrust bearing

SN ¥ P
a3 o
S =
—
-
- =
(s
>

| OUTER RACE
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Component parts of a ball bearing

Seal

Outer ring

NOMENCLATURE OF BEARINGS:

Rolling elements

Cage

Basic Type & Series
R Inch, single row
16 Inch, single row
6 Metric, single row, miniature
618  Metric, single row, extra thin
619  Metric, single row, thin
60 Metric, single row, extra light
62 Metric, single row, light
63 Metric, single row, medium Seals & Shields
52 Metric, double row, light zZ Double shields
53 Metric, double row, medium 2RS Double seals

Inner ring

Seal

Extra Markings
(Indicates special dimensions
or grease type and fill)

NR Snap Ring
PRX Polyrex EM Grease
SRI2 SRI-2 Grease

SS

62 03

22

C3 XX

SS Stainless steel Bore Size Internal Clearance
E Flanged Above 04, multiply by 5 to get c2 Tight
the bore size in millimeters. Co Standard
00: 10mm 03: 17mm C3 Loose
01: 12mm 04: 20mm C4 Extra loose
02: 15mm 05: 25mm No symbol indicates
standard clearance.
A.AGPLT.L 24 HAND BOOK




The table compares the performance of different bearing types with regard to load, accuracy, speed, noise and friction.

Beanng type Radial Axaial load Compensation of High Low Low
load misalignment speed noise friction

Deep groove ball [l Good Normal Normal Normal  Very  Very Very good
bearing i good good
Single row angular o ~fl Good Good Unsuitable Normal  Very Good Good
contact ball bearing u (in one good
direction)
Spindle bearing @‘ﬁ Good Goed Unsuitable Very good Very Very Very good
(in one good good
direction)
Cylindrical rolier ]| Very Unsuitable .. Sufficient Good Good  Sufficient Good
bearing with cage good good *)
Tapered roller bearing fﬁ Very Very good Sufficient Sufficient Normal Good Good
0 goed (in one
[é direction)
Spherical roller | Very Good Very good Unsuitable Normal Sufficient Good
bearing i good
Axial spherical roller | Sufficient Very good Very good Unsuitable Good Sufficient Unsuitable
bearing (in one
o direction)
Plain bearning Very Sufficient Normal Sufficient Good Normal  Sufficient
good

nlet Housing
ring Liner Clearance
t Type (Some)—- Journal or
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PHYSICAL & MECHANICAL PROPERTIES

PHYSICAL PROPERTY:

A physical property isa 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.

Physical Properties of Matter

- allows us to identify the
substance without causing a
change in the composition of SOLIDS LIQUIDS  GASES
the substance

1 e YT

- solid, liquid, gas e P e e

2. Colour B

- different for some materials [ﬁ-—»;f

3. Lustre

- metallic shine

4. Conductivity

- ability to transmit electricity

5. Malleability (ductile)

- bendable

Properties of Matter
No f Are these properties determined Yes
J without changing the identity of the
substance? i
Chemical Physical
properties properties
v
No | Does the properties depend | Yes
on amount of substance?
How does the Intensive Extensive
substance reaction to physical physical

the presence of property property
®Air ®Color ®Mass
eAcid e Melting point eVolume
eBase e Boiling point eLength
eoWater e Density eShape

@ Other chemicals
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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:

Mechanical

Properties

AAGPILT.IL 27 HAND BOOK




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:

CNC Lathe Machine Tool Room Lathe Machine Bench Lathe Machine

TYPES OF LATHE OPERATIONS:

— Head Stock Work-piece

Turning Facing Grooving

Jool

Drill bit

_~ Tail Stock

Boring Drilling

AAGPILT.IL 28 HAND BOOK



¥ Deptn
i T T

Tool

Feed, f ———

(a) Straight turning

=

(d) Turning and
external grooving

s o]

(g) Cutting with
a form tool

=
4

(i) Cutting off

oy

(b) Taper turning {(c) Profiling
ﬁ t .j-
(=) Facing (f) Face grooving
(h) Boring and (i) Drilling

internal grooving

Workpiece

4

———

(k) Threading (1) Knurling

PARTS OF A LATHE MACHINE:

Spindle (with chuck)

Headstock Assembly

Feed Selector

Carriage

Tool post

Compound Rest Handwheel

IIIIHIIIIII|III]IlIIIIIIIIlIIIIIIlIIIIII[]II[lIIIIII-
4— Bed

Cross Feed
Handwheel

Saddle Clutch

AAGPILT.IL
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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’.

. Spheirical oy Nodule Grnboundary
Classification of 5 ™ &k ™ .
o3 M
heat treatment process §-2 & " sl
. Annealing . W g
2. Normalising - ) I,/ \";’} ,Wt ﬁ
' C;
) Hardening % g Steel substratel = Steel subsirate = Steel substrate
4. Tempering 3
5. Martempering ) Low b} Medium ) High
6. Austempering Annealing temperature
NORMALIZING

Normalizing is a process in which a metal is cooled
in air after being heated in order to relieve stress .
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Austempering

~Consists of cooling with a rate exceeding the critical cooling rate
betn. The nose of TTT diagram & M, temp.

>Held for a sufficient period for the completion of bainitic
transformation cooling to room temp. at any rate

>The product may be upper or lower bainte.

AAGPILT.IL 31 HAND BOOK




Martempering Process

» Martempering is a metallurgical production process intended to
control martensite characteristics in ductile iron and alloys.

* Martensite is hard and brittle and require a reduction of the
martensite characteristics to usable levels.

» The process of martempering is used to manipulating martensite
levels and consists of heating and a sequential series of cooling
cycles which gradually reduce the extent of martensite
characteristics in the metal.

» It is beneficial to begin the process with a high level of martensite
formation and to reduce the level gradually because the process
minimizes distortion and cracking of the metal.

Applied only fo surface of Applied only fo surface of

component without affecting inner component without affecting inner
core region core region

CHEMICAL COMPOSITION OF CHEMICAL COMPOSITION IS
COMPONENT IS NOT CHANGED CHANGED
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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:

D e I

Pumg (
Hydraulhic Pumg Hydraulic Motor Fur Pump (Compressor) Aur Motor ¥ 3
™
AN A
v AAN + ._/I\‘
T T T T T
Single Acting Cylinder Single Acting Cylinder Single Acting Cyknder Double Acting Cytinder Connected Not Connected
with Spring Retuen with Spring Advance
T T TlT
Envelope Normally Open Normally Closed 2 Way Vahe 3 Way Vahe 4 Way Valve

VALVE ACTUATORS

2 >
A — = = s Y ~NJ
Spring Actuated Manuslly Actuated Ro¥er Actuated Push Button Actuated Lewver Actuated Foot Pedal Actuated  Sclenoid Actuated

P = Pressure Pon
T = Retwn Port (Tank) 2 Way - 2 Postion Vabe
Roller Actuated

s =0 5 A= Cylinder Port A 1L 1 o
= Cylinder
>< B = Cylinder Port 8 /N T T { ¥ / 'T\ ul AN ' >< X]

3 Way - 2 Position Vaive 4 Way - 2 Posftion Solenoid Valve

PORTS Manually Operated
U
ZTF 1= = N 4 s Tk AA
N = B [/ y /1> —/ <[\ ]
4 Way - 3 Position Solencid Valve 4 Way - 2 Posflion Solenoid Vakve 4 Way - 3 Posftion Solenoid Controlied
Spaing 1o Center with Detent Pilot Operated
Genenc Gas Spring Waighted

! Normally Closed Normally Open
( ) @ o i ]

Recemng Tank

Pressure Reducing Valve

Accumulator Peressure Relief Vahe
N L 1N
3¢ =t < N 1_1_; ﬁ\vc % v
i
N e o Check Valve Fiiter Tg Tank Cooler Heater Separator
{Return)
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Symbol

Description Symbol Description
’53' Pressure control valve, | | Air preparator
< relieving pressure regulator, , A
- adjusiable Service unit (simplified graph)
Y
Air combination,
i i Air filter, regulator
Filter with water trap and Lubricatar
/\ ' . ' Air combination,
S, ] g Filter with water trap, automatic Air fiter and requlator
: ' . Air combination,
Walter trap with automatic drain Air flker, mist separator
and regulator
Mist separator Ak combingtion,

4@,

Mist separator, regulator
and pressure gauge

Ll
S

/\
Y
/N
i

Micro mist separator P"E”m;:# d';':?pl:rr;;%mmr'
i : Lubricalor el j W Adjustable pressure switch
—+
i AW
ryer “‘7 Non adjustable pressure switch
Cooler Preumatic capacitor

Pneumatic pressure gauge

Mon-retum valve,
without spring

A AGP LTI
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VALVE, SINGLE FLOW
VALVE, CHECK PATH, NORMALLY OPEN

(ARROWS DENOTE
DIRECTION OF FLOW)

——
—H—

VALVE, MANUAL SHUTOFF < VALVE, MULTIPLE FLOW
PATHS, BLOCKED IS
VALVE, MAXIMUM === VALVE, MULTIPLE FLOW —
PRESSURE (RELIEF) , - PATHS, OPEN ><
(ARROWS DENOTE Y
DIRECTION OF FLOW) bl
VALVE, BASIC SYMBOL
SINGLE FLOW PATH VALVE, DIRECTIONAL,
IS MODIFIED 2 POSITION \
3 CONNECTIONS L
VALVE. BASIC SYMBOL VALVE, DIRECTIONAL, :
MULTIPLE FLOW 3 POSITION 1 ><:
PATHS ARE CHANGED 4 CONNECTIONS !
OPEN CENTER
VALVE, SINGLE FLOW VALVE, DIRECTIONAL, H
PATH, NORMALLY CLOSED 3 POSITION ; ><:
(ARROWS DENOTE 4 CONNECTIONS T
DIRECTION OF FLOW) CLOSED CENTER tl
Single Acting Hydraulic Cylinder Control Circuit Double Acting Cylinder Control Circuit

=

Z s

S

Extend

E .

Hold

Retract

A AGP LTI 35
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Big Force

\

Force

Pump
\\ I Small

U

*

Hydraulic Oil

Uses of Hydraulics

Hydraulic systems are used where
large, precise forces are required.

Common examples include:

B \Vehicle power steering
B Dump trucks

B Flight simulators

B Hydraulic jacks

B Heavy earth moving equipment \

B Vehicle brake systems
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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:

( =

Accumulator g_ Diraction of Flow

Fiter ®_ F

<
|

= AirMotor (One Direction Flow)

3 KD _ FxhaustLineor Control Line General manual Push button Pull button

Air Motor (Two Direction Flow) p— — —
Roller Uni-directional Pressure

AWAA:  Cylinde (Sping etum)

Push/pull button Lever Pedal
Q: Alr Motor (Two Direction Flow) 0; Filter (Automatic Drain) ¥ F—

, F = A
. Filter (Manual Drain) — — R —

@M (heck Valve (Spring Loaded) Q Treadle Plunger Spring
N/ FiedRestricion — [ o

M\ (:): _——

@ Compressor &

Lubricator - 1:[ :F. i - /
L1 Cyinder Double Acting
|

LT (DoubleRod) - I

Differential pressure Pressure/pilot Solenoid direct

( 1 (ylinder Double Acting 7 | |

T (ingle fved cushion) |: \ ': \
[/DLT ZDIT
LL‘L Cylinder Double Acting e
r (Two acjustable cushions) Vv P Vv
Differential pressure Solenoid with Solenoid with external

Differential Pressure manual override pilot supply
and integral pilot
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Directional Control Valve Symbols

2-position, 2-way, 2 ported

2-position, 3-way, 3 ported

2-position, 4-way, 4 ported

2-position, 4-way, 5 ported

HEHE

[EIX]

3-position, 4-way, 4 ported Closed Center

3-position, 4-way, 5 ported Closed Center

= a 0P8 n

3-position, 4-way, 5 ported Pressure Center

5B E

3-position, 4-way, 5 ported Open Center

¥

Simple Pneumatic Valves
——O—— CheckValve

——>%—— Flow Contol

a—é— Relief Valve

Lines
Main Line

Pilot Line

++
=

+ -'—L _T_ Lines Joined

L e B or & oS

Lines Crossing

Lines Joined

/— SA cylinder

fitir—

3x2D.C.valve
1L

N

Actuator Symbols

Manual

Push Button

Lever

Foot Operated

Mechanical

Spring

Detent

Solenoid

Internal Pilot

External Pilot

Piloted Solenoid with Manual Override

Lever Operated, Spring Return

v
’@l Rolerlp

@:{ Push buton

§
‘

Lover

) H Preuma ressu

Preumatcn dgpressin

(] Mechanicalbeam
) \ St i e
& acluation
O] Roler v )
Solgnoid with drect
aclualion

Main valve
( Impulse operated)

(4/2)

A

T
o L
PRR|P
Silencer (air exhaust) Start CIJ/: T\ WA
art vailve
(3/2) ‘
1 —_—
@ ) SR .
FRL unit Airreceiver  Compressor & —o
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Air Line Equipment & Accessories Pneumatic Symbols

- %@@ 23
l_-:: /I\ é @
FRL with pressure gauge FRL with pressure M \"'
gauge simplified b
Cooler Dryer Pressure regulator
E E with gauge
f.'.. —t 1

‘:—_-I
Pressure relief Pressure relief
valve preset valve adjustable Non return valve

g o e o TP

N
%

N
L4
=
/N

Pressure to electric Shuttle valve Shuttle valve
¥ “AND’

switch preset

OR
o> X

Quick exhaust valve fitted Flow regulator Flow regulator Both sealed
with silencer bi-directional uni-direc tional

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

Hydraulic System

Pneumatic System

A hydraulic system is a closed-loop
system.
It Is robust in construction and
maintenance cost is high.

The working fluid is hydraulic oil.

As oil is incompressible, it can be
pressurized to very high pressure.

The system is bulky due to high
pressure.

The accuracy of the system is high.

Hydraulic oil is flammable.

To protect against rust, the system
needs special attention.

Contamination control is required in
this system.

The power to size ratio is more.

Pneumatic System is an open-loop

| system.

It is simple in construction and
maintenance cost is less.

The working fluid is air

Air is compressible and hence air can
' be pressurized to lesser pressure.

The system is less bulky as compared
to a hydraulic system.

The accuracy of the system is not high.

Air is inflammable.

This system does not require any
' special attention.

Contamination control is not required

 in this system.

The power to size ratio is small.
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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 Process

l l l

Gas Welding ‘ Arc Welding J Solid State Welding
r

Resistance Welding Newer Welding l
l 1, Friction
1. Oxy-acetylene \J 1, Electronbeam 2, Ultrasonic
2. Air-Acetylene v L Carbonarc 2. Laser 3. Diffusion
3, Oxy-Hydrogen 1. Butt 2. Metalarc 4. Explosive
). Spot 3. Plasmaarc
3 S 4, Gas Metal Arc (MIG)

4, Projection 5. Gas Tungsten Arc (TIG)

WELDING JOINTS:

Tyvpes oF Welding

Joints
| K | I
Butt Joint i ] Lap Joint
Cormer Joimt
S
—— 1
Edge Joint Tes Joint
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BEFORE AFTER

WELDING WELDING
|; ‘ l Fillet Weld
| —
T 1 3 =) Groove Weld
Siots for O O ® ° Slot Weld
e ——— Spot Weld
— — | e— Seam Weld
Hole F
PG o O e o Plug Weid
Welding Poeuot su 1) 1
B-Butt C-Corner E-Edge
1. Square-Groove 2. Single-V-Groove 3. Single-Bevel-Groove 4. Double-V-Groove
S, ooubb-.wol 6. Single-U.-Groove 7. Double-U.-Groove 8. Single-J-Groove
9. Double-J-Groove 10. Single Fillet . Double-Fillet
12 ssngco-nm Edge Weld in a 14 Bead 18. Plug 16. m-spococ

rumg.d Butt Joint

& Y&

Butt joint Edge joint Lap joint Tee joint Corner joint
Fusion Line
Weld Face Motar ‘w Parent Metal

Parent Metal

Parent Metal

Metal Root Fusion Line

Weld Metal HAZ
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THANK YOU
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