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Make & assemble components of different mating surfaces as per
required tolerance by different surface finishing operations using
different fastening components, tools and check functionality.
[Different Mating Surfaces — Dovetail fitting, Radius fitting,
Combined fitting; Different surface finishing operations — Scraping,
Lapping and Honing; Different fastening components — Dowel pins,
screws, bolts, keys and cotters; Different fastening tools-hand
operated & power tools, Required tolerance - £0.02mm, angular
tolerance + 10 min.] (Mapped NOS: CSC/N0304)

Make different gauges by using standard tools & equipment and
checks for specified accuracy. [Different Gauges — Snap gauge,
Gap gauge; Specified Accuracy - £0.02mm]

(Mapped NOS:CSC/N0304)

Apply a range of skills to execute pipe joints, dismantle and assemble
valves & fittings with pipes and test for leakages.[Range of skills —
Cutting, Threading, Flaring, Bending and Joining]

(Mapped NOS:CSC/N0304)

Make drill jig & produce components on drill machine by using
jigs and check for correctness. (Mapped NOS:CSC/N0304)

Plan, dismantle, repair and assemble different damaged mechanical
components used for power transmission & check functionality.
[Different Damage Mechanical Components — Pulley, Gear,

Keys, Jibs and Shafts.] (Mapped NOS:CSC/N0304)

Identify, dismantle, replace and assemble different pneumatics and
hydraulics components. [Different components — Compressor,
Pressure Gauge, Filter Regulator Lubricator, Valves and Actuators.]

Construct circuit of pneumatics and hydraulics observing standard
operating procedure& safety aspect.

Identify, dismantle, replace and assemble different pneumatics and
hydraulics components. [Different components — Compressor,
Pressure Gauge, Filter Regulator Lubricator, Valves and Actuators.]

Construct circuit of pneumatics and hydraulics observing standard
operating procedure& safety aspect.

Plan & perform basic day to day preventive maintenance, repairing
and check functionality. [Simple Machines — Drill Machine, Power
Saw and Lathe] (Mapped NOS:CSC/N0304)

Plan, erect simple machine and test machine tool accuracy.
[Simple Machines — Drill Machine, Power Saw and Lathe]

2.1.115-2.1.138

2.2.139 - 2.2.148

2.3.149 - 2.3.156

2.4.157 - 2.4.158

2.5.159 - 2.5.170

2.6.171-2.6.176

2.6.177 - 2.6.179

2.6.180 - 2.6.184

2.6.185 - 2.6.186

2.7187 - 2.7.192

2.7.193 - 2.8.196

(ix)




SYLLABUS FOR FITTER

Duration

Reference
Learning
Outcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

Professional
Skill 255Hrs;
Professional
Knowledge
70Hrs

Make & assemble
components of
different mating
surfaces as per
required tolerance
by different surface
finishing operations
using different
fastening
components, tools
and check
functionality.
[Different Mating
Surfaces — Dovetail
fitting, Radius fitting,
Combined fitting;
Different surface
finishing operations
— Scraping, Lapping
and Honing;
Different fastening
components  —
Dowel pins, screws,
bolts, keys and
cotters; Different
fastening tools-hand
operated & power
tools, Required
tolerance -
+0.02mm, angular
tolerance £ 10 min.]
(Mapped NOS:
CSC/N0304)

115. Make ‘H’ fitting. (13 hrs.)
116. Power tools: Practice operation
of power tool for fastening. (5 hrs.)
117. Tightening of bolt/ screw with specified
torque. (2 hrs.)

118. Selection of right tool as for Tightening
or loosening of screw/bolt as per
accessibility. (1 hr.)

Screws: material, designation,
specifications, Property classes
(e.g. 9.8 on screw head), Tools for
tightening/ loosening of screw or
bolts, Torque wrench, screw joint
calculation uses.

Power tools: its constructional
features, uses & maintenance. (06
hrs.)

119. Assembly sliding for using keys, dowel
pin and screw, = 0.02 mm accuracy
on plain surface and testing of sliding
fitting job. (13 hrs.)

120. File & fit angular mating surface within
an accuracy of + 0.02 mm & 10
minutes angular fitting. (12 hrs.)

Locking device: Nuts- types (lock
nut castle nut, slotted nuts, swam
nut, grooved nut) Description and
use.

Various types of keys, allowable

clearances & tapers, types, uses
of key pullers. (06 hrs.)

121. Drill through and blind holes at an angle
using swivel table of drilling machine.
(09hrs.)

122. Precision drilling, reaming and tapping
and Test- Job. (12 hrs.)

Special files: types (pillar, Dread
naught, Barrow, warding)
description & their uses. (07 hrs.)

123.Make Dovetailed fitting and radius
fitting. (18hrs.)

Templates and Radius/fillet gauge,
feeler gauge, hole gauge, and their
uses, care and maintenance.
(05 hrs.)

124. File and fit, combined fit with straight,
angular surface with £ 0.02 mm
accuracy and check adherence to
specification and quality standards
using equipment like Vernier-calipers,
micrometresetc.(18 hrs.)

Slip gauge: Necessity of using,
classification & accuracy, set of
blocks (English and Metric). Details
of slip gauge. Metric sets 46: 103:
112. Wringing and building up of slip
gauge and care and maintenance.
(06 hrs.)

125. Drilling and reaming, small dia. holes
to accuracy & correct location for
fitting. (4 hrs.)

126. Perform drilling using ‘V’ block and a
clamp. (1 hrs.)

127. Make male and female fitting parts,
drill and ream holes not less than 12.7
mm. (18 hrs.)

Application of slip gauges for
measuring, Sine Bar-Principle,
application & specification.
Procedure to check adherence to
specification and quality standards.
(05 hrs.)

128. Make Sliding Diamond fitting. (22 hrs.)

129. Lap flat surfaces using lapping plate.
(5 hrs.)27. Filing flat, square, and
parallel to an accuracy of 0.5mm.
(07 hrs.)

Lapping: Application of lapping,
material for lapping tools, lapping
abrasives, charging of lapping tool.
Surface finish importance,
equipment for testing-terms relation
to surface finish. Equipment for

(x)




tasting surfaces quality -
dimensional tolerances of surface
finish. (06 hrs.)

130. Prepare Stepped keyed fitting and
test job. (16 hrs.)

131. Lapping holes and cylindrical
surfaces. (5 hrs.)

Honing: Application of honing,
material for honing, tools shapes,
grades, honing abrasives. Frosting-
its aim and the methods of
performance. (05 hrs.)

132. Dovetail and Dowel pin assembly. (16
hrs.)

133. Scrape cylindrical bore. (5 hrs.)

Metallurgical and metal working
processes such as Heat treatment,
various heat treatment methods -
normalizing, annealing, hardening
and tempering, purpose of each
method, tempering colour chart. (06
hrs.)

134. Scrapping cylindrical bore and to
make a fit-(12 hrs.)

135. Scrapping cylindrical taper bore and
check taper angle with sine bar. (08
hrs.)

Annealing and normalizing, Case
hardening and carburising and its
methods, process of carburising
(solid, liquid and gas). (07 hrs.)

136. Make a cotter jib assembly. (20 hrs.)

Tapers on keys and cotters
permissible by various standards.
(06 hrs.)

137. Hand reams and fit taper pin. (12
hrs.)

138. Drilling and reaming holes in correct
location, fitting dowel pins, stud, and
bolts. (08 hrs.)

The various coatings used to protect
metals, protection coat by heat and
electrical deposit treatments.

Treatments to provide a pleasing
finish such as chromium silver
plating, nickel plating and
galvanizing. (05hrs.)

Professional
Skill 113Hrs;
Professional
Knowledge
30Hrs

Make different
gauges by using
standard tools &
equipment and
checks for
specified
accuracy.
[Different Gauges
—Snap gauge, Gap
gauge; Specified
Accuracy -
+0.02mm]
(Mapped
NOS:CSC/N0304)

139. Making a snap gauge for checking
adia. of 10 +

Gauges and types of gauge
commonly used in gauging finished
product-Method of selective
assembly ‘Go’ system of gauges,
hole plug basis of standardization.
(06 hrs.)

140. Scrape external angular mating
surface and check angle with sine
bar. (15 hrs.)

141. Scrape on internal surface and check.
(10hrs.)

Bearing-Introduction, classification
(Journal and Thrust), Description of
each, ball bearing: Single row,
double row, description of each, and
advantages of double row. (06 hrs.)

142. Practice in dovetail fitting assembly
and dowel pins and cap screws
assembly. (16 hrs.)

143. Industrial visit. (5 hrs.)

Roller and needle bearings: Types
of roller bearing.

Description & use of each. Method
of fitting ball and roller bearings
(06 hrs.)

144. Preparation of gap gauges. (12 hrs.)

145. Perform lapping of gauges (hand
lapping only) (10 hrs.)

Bearing metals -
composition and uses.

types,

Synthetic materials for bearing: The
plastic laminate materials, their

()




properties and uses in bearings
such as phenolic, Teflon polyamide
(nylon). (O6hrs.)

146. Preparation of drill gauges. (10 hrs.)

147. File and fit straight and angular
surfaces internally. (13 hrs.)

148. Identify different ferrous metals by
spark test (2 hrs.)

The importance of keeping the work
free from rust and corrosion. (06
hrs.)

Professional

Apply a range of

149. Flaring of pipes and pipe joints. (02

Pipes and pipe fitting- commonly

Skill 62 Hrs.; | skills to execute hrs.) used pipes. Pipe schedule and
Professional | pipe joints, . . . standard sizes. Pipe bending
Knowledge | dismantle and 150. (CsuLtlrr;g)&Threadlng of pipe length. methods. Use of bending fixture,
18Hrs assemble valves & o pipe threads-Std. Pipe threads Die
fittings with pipes | 191- Fitting of pipes as per sketch and Tap, pipe vices. (06 hrs.)
and test for observing conditions used for pipe
leakages.[Range of work. (10 hrs.)
skills — Cutting, | 152. Bending of pipes- cold and hot.
Threading, Flaring, (06 hrs.)
Bending and
Joining] (Mapped | 153. Dismantling & assembling—globe | Use of tools such as pipe cutters,
NOS:CSC/N0304) valves, sluice valves, stop cocks, pipe wrenches, pipe dies, and tap,
seat valves and non-return valve. | pipe bending machine etc. (06 hrs.)
(20 hrs.)
154. Fit & assemble pipes, valves and Standard pipefitting-
test for leakage & functionality of Methods of fitting or replacing the
valves. (18 frs.) above fitting, repairs and erection on
155. Visual inspection for visual defects | rainwater drainage pipes and
e.g. dents, surface finish. (1 hr.) household taps and pipe work.
156. Measuring, checking and recording Inspection & Quality control
in control chart. (2 hrs.) -Basic SPC
-Visual Inspection. (06 hrs.)
Professional | Make drill jig & | 157.Make a simple drilling jig. (20 hrs.) | Drilling jig-constructional features,
Skill24Hrs.; | p r od uc e 158. Use simple jigs and fixtures for types and wuses. Fixtures-
Professional | components on drilling. (04 hrs.) Constructional features, types and
Knowledge | drill machine by uses. (06 hrs.)
06 Hrs. using jigs and

check for
correctness.
(Mapped
NOS:CSC/N0304)

Professional
Skill 152Hrs.
Professional
Knowledge
43 Hrs.

Plan, dismantle,
repair and assemble
different damaged
mechanical
components used
for power
transmission &
check functionality.
[Different Damage
Mechanical
Components -
Pulley, Gear, Keys,
Jibs and Shafts.]
(Mapped
NOS:CSC/N0304)

159. Marking out for angular outlines,
filing and fitting the inserts into
gaps. (06 hrs.)

160. Exercises on finished material
such as aluminium/ brass/ copper
| stainless steel, marking out,
cutting to size, drilling, tapping etc.
without damage to surface of
finished articles. (09 hrs.)

Aluminum and its alloys. Uses,
advantages and disadvantages,
weight and strength as compared
with steel. Non-ferrous metals such
as brass, phosphor bronze,
gunmetal, copper, aluminum etc.
Their composition and purposes,
where and why used, advantages
for specific purposes, surface
wearing properties of bronze and
brass. (04 hrs.)
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161. Making an adjustable spanner: -
Marking out as per Blueprint, drilling,
cutting, straight and curve filing,
threading, cutting slot and cutting
internal threads with taps. (16 hrs.)

Power transmission elements. The
object of belts, their sizes and
specifications, materials of which
the belts are made, selection of the
type of belts with the consideration
of weather, load and tension
methods of joining leather belts. (04
hrs.)

162. Dismantling and mounting of pulleys.
(12 hrs.)

163. Making & replacing damaged keys.
(12 hrs.)

164. Dismounting, repairing damaged
gears and mounting and check for
workability. (16 hrs.)

165. Repair & replacement of belts and
check for workability. (12 hrs.)

Vee belts and their advantages and
disadvantages, use of commercial
belts, dressing and resin creep and
slipping, calculation.

Power transmissions- coupling
types-flange coupling,-Hooks
coupling-universal coupling and
their different uses.
Pulleys-types-solid, split and ‘V’
belt pulleys, standard calculation for
determining size crowning of faces-
loose and fast pulleys-jockey
pulley. Types of drives-open and
cross belt drives. The geometrical
explanation of the belt drivers at an
angle.

Clutch: Type, positive clutch
(straight tooth type, angular tooth
type).

Chains, wire ropes and clutches for
power transmission. Their types
and brief description. (15 hrs.)

166. Making of template/gauge to check
involute profile. (17 hrs.)

Power transmission —by gears,
most common form spur gear, set
names of some essential parts of
the set-The pitch circles, Diametral
pitch, velocity ratio of a gear set.
(05 hrs.)

167. Repair of broken gear tooth by stud
and repair broker gear teeth by
dovetail. (17 hrs.)

Helical gear, herring bone gears,
bevel gearing, spiral bevel gearing,
hypoid gearing, pinion and rack,
worm gearing, velocity ratio of worm
gearing. Repair of gear teeth by
building up and dovetail method. (05
hrs.)

168. Make hexagonal slide fitting. (16
hrs.)

169.Prepare different types of
documentation as per industrial need
by different methods of recording
information. (04 hrs.)

Method or fixing geared wheels for
various purpose drives. General
cause of the wear and tear of the
toothed wheels and their remedies,
method of fitting spiral gears,
helical gears, bevel gears, worm
and worm wheels in relation to
required drive. Care and
maintenance of gears. (05 hrs.)
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170. Marking out on the round sections
for geometrical shaped fittings such
as spline with 3 or 4 teeth. Finishing
and fitting to size, checking up the
faces for universality. (15 hrs.)

Fluid power, Pneumatics,
Hydraulics, and their comparison,
Overview of a pneumatic system,
Boyle’s law.

Overview of an industrial hydraulic

system, Applications, Pascal’s
Law. (05 hrs.)

Professional
Skill
21Hrs;
Professional
Knowledge
07Hrs

Identify, dismantle,
replace and
assemble different
pneumatics and
hydraulics
components.
[Different
components -
Compressor,
Pressure Gauge,
Filter Regulator
Lubricator, Valves
and Actuators.]

171. Identify pneumatic components —
Compressor, pressure gauge, Filter-
Regulator-Lubricator (FRL) unit, and
Different types of valves and
actuators. (2 hrs.)

172. Dismantle, replace, and assemble
FRL unit. (5 hrs.)

173. Demonstrate knowledge of safety
procedures in pneumatic systems and
personal Protective Equipment (PPE).
(2 hrs.)

174.Identify the parts of a pneumatic
cylinder.(1 hrs.)

175. Dismantle and assemble a pneumatic
cylinder.(6 hrs.)

Compressed air generation and
conditioning, Air compressors,
Pressure regulation, Dryers, Air
receiver, Conductors and fittings, FRL
unit, Applications of pneumatics,
Hazards & safety precautions in
pneumatic systems.

Pneumatic actuators:- Types, Basic
operation, Force, Stroke length,
Single-acting and double-acting
cylinders. (07 hrs.)

176. Construct a circuit for the direction &

speed control of a small-bore single-

acting (s/a) pneumatic cylinder.

(5hrs.)
Professional | Construct circuit of | 177. Construct a control circuit for the Pneumatic valves:- Classification,
Skill 20Hrs; | pneumatics and control of a d/a pneumatic cylinder | Symbols of pneumatic components,
Professional | hydraulics with momentary input signals. | 3/2-way valves (NO & NC types)
Knowledge | observing standard (4 hrs.) (manually-actuated & pneumatically-
07Hrs operating|178. Constructa circuit for the direct & | actuated) & 5/2-way valves,

procedure& safety
aspect.

indirect control of a d/a pneumatic
cylinder with a single & double
solenoid valve. (08 hrs.)

179. Dismantling &assembling of solenoid
valves. (08hrs.)

Check valves, Flow control valves,
One-way flow control valve
Pneumatic valves: Roller valve,
Shuttle valve, Two-pressure valve
Electro-pneumatics: Introduction, 3/
2-way single solenoid valve, 5/2-way
single solenoid valve, 5/2-way double
solenoid valve, Control components
-Pushbuttons (NO & NC type) and
Electromagnetic relay unit, Logic
controls. (07 hrs.)

Professional
Skill 20Hrs;
Professional
Knowledge
07Hrs

Ildentify,
dismantle, replace
and assemble
different
pneumatics and
hydraulics
components.
[Different
components -
Compressor,
Pressure Gauge,
Filter Regulator
Lubricator, Valves
and Actuators.]

Construct circuit

180. Demonstrate knowledge of safety
procedures in hydraulic systems
(Demo by video) (04 hrs.)

181. Identify hydraulic components —
Pumps, Reservoir, Fluids, Pressure
relief valve (PRV), Filters, different
types of valves, actuators, and hoses
(04 hrs.)

182. Inspect fluid levels, service reservoirs,
clean/replace filters (04 hrs.)

183. Inspect hose for twist, kinks, and

minimum bend radius, Inspect hose/
tube fittings (04 hrs.)

- Symbols of hydraulic
components, Hydraulic oils —
function, properties, and types,
Contamination in oils and its control

- Hydraulic Filters — types,
constructional features, and their
typical installation locations,
cavitation, Hazards & safety
precautions in hydraulic systems

- Hydraulic reservoir & accessories,
Pumps, Classification — Gear/vane/
piston types, Pressure relief valves
— Direct acting and pilot-operated
types

(xiv)
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184. Identify internal parts of hydraulic
cylinders, pumps/motors (04 hrs.)

— Constructional details, Minimum
bend radius, routing tips for hoses.
(07 hrs.)

- Hydraulic cylinders —Types

Professional
Skill 18 hrs.;
Professional
Knowledge
O05Hrs

of pneumatics and
hydraulics
observing standard
operating
procedure& safety
aspect.

185. Construct a circuit for the control of
a s/a hydraulic cylinder using a 3/
2-way valve (Weight loaded d/a
cylinder may be used as a s/a
cylinder), 4/2- & 4/3-way valves.
(8 hrs.)

186. Maintenance, troubleshooting, and
safety aspects of pneumatic and
hydraulic systems (The practical for
this component may demonstrated
by video). (10 hrs.)

- Hydraulic motors —Types

- Hydraulic valves: Classification,
Directional Control valves —2/2- and
3/2-way valves

- Hydraulic valves: 4/2- and 4/3-way
valves, Centre positions of 4/3-way
valves

- Hydraulic valves: Check
pneumatic and hydraulic systems
(The practical for this component
may demonstrated by video). (10
hrs.)

valves and Pilot-operated check
valves, Load holding function

- Flow control valves: Types, Speed
control methods — meter-in and
meter-out

- Preventive maintenance &
troubleshooting of pneumatic &

hydraulic systems, System
malfunctions due to contamination,
leakage, friction, improper

mountings, cavitation, and proper
sampling of hydraulic oils. (05 hrs.)
Importance of Technical English

Professional
Skill 80Hrs;
Professional
Knowledge
23Hrs

Plan & perform
basic day to day
preventive
maintenance,
repairing and
c h e c k
functionality.
[Simple Machines
— Drill Machine,
Power Saw and
Lathe] (Mapped
NOS:CSC/N0304)

187. Dismantle, overhauling & assemble
cross-slide & hand-slide of lathe
carriage. (20 hrs.)

terms used in industry —(in simple
definition only)Technical forms,
process charts, activity logs, in
required formats of industry,
estimation, cycle time, productivity
reports, job cards. (05 hrs.)

Method of lubrication-gravity feed,

188. Simple repair of machinery: -
Making of packing gaskets.
(04 hrs.)

189. Check washers, gasket, clutch,
keys, jibs, cotter, Circlip, etc. and
replace/repair if needed. (04 hrs.)

190. Use hollow punches, extractor,
drifts, various types of hammers
and spanners, etc. for repair
work. (16 hrs.)

191.Dismantling, assembling of
different types of bearing and
check for functionality. (20 hrs.)

192. Perform routine check of machine
and do replenishas per requirement.
(15 hrs.)

force (pressure) feed, splash
lubrication. Cutting lubricants and
coolants: Soluble off soaps, suds-
paraffin, soda water, common
lubricating oils and their commercial
names, selection of lubricants.

Washers-Types and calculation of
washer sizes. The making of joints
and fitting packing. (18 hrs.)

Lubrication and lubricants- purpose of

(xv)




Professional | Plan, erect simple

Skill 75 Hrs; | machine and test
Professional | machine tool
Knowledge | accuracy. [Simple
16Hrs Machines — Drill

Machine, Power
Saw and Lathe]

193. Inspection of Machine tools such as

alignment, levelling. (10 hrs.)

194. Accuracy testing of Machine tools
such as geometrical parameters.

(15 hrs.)

using different types, description
and uses of each type. Method of
lubrication. A good lubricant,
viscosity of the lubricant, Main
property of lubricant. How a film of
oil is formed in journal Bearings. (04
hrs.)

195. Practicing, making various knots,
correct loading of slings, correct and

safe removal of parts. (5 hrs.)

196. Erect simple machines. (45 hrs.)

Foundation bolt: types (Lewis
cotter bolt) description of each
erection tools, pulley block,
crowbar, spirit level, Plumb bob, wire
rope, manila rope, wooden block.

The use of lifting appliances,
extractor presses and their use.
Practical method of obtaining
mechanical advantage. The slings
and handling of heavy machinery,
special precautions in the removal
and replacement of heavy parts.
(12 hrs.)

Scan the QR Code to view the video for these exercise
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TSSO RAS| (Tip face of screw will be parralal with
screwslot) A12G F(F IIRT F (IO AN N3G
FAR TN 5w == (7 Foror7 orafo Siega Ao e
(T

(Q6 FIOBATS Y GIROIF (Screw driver) JIIZ
PR ST, FIOSR (26 YN I 6 O30T 4T
AL
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SN (Spanners)

BTI*IT: G2 AT (T AN 56N 2N
. fafen S tag = m=Itas 937 ITT FATO |
« IF6 ™NTRAD WFE ANG FATO |

NG XA NG 8 (AP0 A% P ( Screw)(RGCP & 8x10, 9x11, 12x13, 14x15, 16x17, 18x19, 20x22 43
1 e FAF G5 (BT (Jaw) CATET M JF AMCB AT 24x27 TN
T AE B0 [ 72 930 =@ 5wy | (Ta 1) aft

) 27 T STROGE STAN IS ARS8 |
YA -(FRGG 64, Tt Y 1 *Hd g T©
(steel YATT TOfF G *I&T Gy 19 BRI (Heat- Fig 3
treatment) <F1 Y|

Fig 1

o
fas =g (fog4,5 932 6)
% Fig 4
- Ry =
ST T ™TNIE Fig5
Qfe GFMP (AT ]2 UM (ATl 20O AT |
QBT CL4T=T
- I Q3f ST ST = NIE | G H- TG
NRSE @RTeR 936 RHE Srmey e
BUeTd S STE]E1R 4127 (64 2)
Fig 6
5 ((y
/ 5 g
TS CATET -=NIE
TS (AT =N =61 SoISrS =g 1 4fo fox
HHAL W ACH| fFg ™G (@I SINGIrT
21 (steel ) RTT CofF 271
Qe 8 g9 JHIC (TG 1S I, 8 (W 27 W @4
S| (oa 3) — :
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G2 N ™ATNIE IR 1A (TATCH VoD AR
AfoTFdel [@o FE (oa 4) 93 STN-A(OH
NN AT FAT TS N |

A 8 THIT GHI6 (IO 2TST T (8 (ATH 27 fIfE)

8x9, 10x11, 12x13, 14x15, 16x17, 18x19, 20x22 {33
24x27 NI

HTNASHTT SMFF 932 ANSFFAT

(fRF @6, N6 433 TFISET Gy =R
CETITCETR CUTeTs O FfN =it oz a1 =91

fIeTrs SR =

FI20N2111629

- 5% A1 foSge I = =4 (547 433 8)

Fig 7

FI20N211162A

Fig 11
TOMMY BAR MOVEABLE JAW STATIONARY JAW

4 0
i o :
©
5
z
s
o
w
. ALWAYS PULL ON
Fig 8 THIS SIDE OF
HANDLE
LN
@ I
I I
[ | [ TUBULAR
[ \ BOX
[ [ SPANNER g
I I z
NON
\ ) :
\ \‘ ;
| | Fig 12
| |
[ PROJECTING BOLT
NUT IN / o)
RECESS 2
\_— D 2
| [
[ ] Fig 13

PUSH LUG RIGHT INTO SLOT

FI20N2111628

- (0 =NIE (f5a 9) f‘\
- SIS (51 (Adjustable) =N (5&10 432 11) M@
- I WA ((C-spanner) ) ((B@12 & 13)

"C" SPANNER

FI20N211162D
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Power tools

BTI*IT: G2 AT (T AN 56N 2N
. MTA B, BF 93 BF (A% WS fovre

. *IfF IfeT® I7 933 TAFAT ST TF 932 TFMISHT (care &Maintenance) FATO|

AT ATV IAT® F (FATH?
SR B =T NN 16 [GOIRS T FITS 2N ZC1S
Nferq O8N BT A&y 41 2| (/G 4973 e
B SR, (TN, (IO TP Y120 (Electrical screw
driver), X \2@_ T@T‘T AR B0 PR ( quick dril, Hammer
and screw gun) | TIGWSET [N I=F Fa1 =W
ANF AR DG G | 6 So1F NG TGy
AN TN , qUTHE , MG A% TN
BoNM| G JPMGH TN I3 P OHNeT& ]S
RIEGEIERIREST
»fg sIfe @ [©a 1)
430 & viFe (@3 3T N [0 (@2 I N
NS POl TNT AT HIfeT® | JH06 LR *feq
TS = MHow A Tf6 AL YT HSTF (F2e
FCNG:
1 2O (@B 933
2 N9 FIYCE6 T APIRGFIS (Pneumatics)

[

Fig 1

=a||}| ﬂ[ '

ER[479

N/
)\

)

FI20N2111631

GNTIE TICEO (F2

I IR TAEE (A28 TS BIfeT JIMHE (1T Y
41 e (T afore a2 I9fFT T2 ( square drive)
AR, ©[ STF6 Y26 THNR G IH6 I
(VB ST AR f{NF B (o1 AF =7
(R0 Y20l YR0T (M| ATCH0 Yrated MP ARToON
FACO JF6 36 (RS =T

G2 I NS (I NfST Ty @ 32 TIFT FW
FAR G [GOI2N 1 (AR | BIHF B8 T 35
A B0 A} ({2 I 3T G5O |

ATHIHIS (Pneumatics) BF (A2 (BT 2)

Fig 2

FI20N2111632

APALSPIF (Pneumatics) q‘fﬂ oIad I (AW
R L3iv APALEPRIS (Pneumatics) 5 @ = g0
1A TF B I 3570 F I I T G0 IS
(Pneumatics) I (WG fE ICHT AN COTGT
YF, T JH5f6 Al Terzst fFre 56 o
PACO IO R 2 [ HATHAGACP Y IV ATEIA
4G I FACS ST FH | 5 WMOGAT AL (N
IEERREISRIR PR R

g2 MAoIT 5P Wi Hraeasled wa
WYATS 125:1 1S AMF 433 AANFONI (TAH
T NG I3 (A6 SO BLH ATAG =T AT (TATN
JHC YO BT N NN N6 AR FAT ATIGN
CTAT 3Z® =

IPIETS (Pneumatics) N STOIRF I (F FUNS
FYNG O WA (A FIAET B0 SoNGS
O] ([ A% (IS =T, IH0 IPIRFE (Pneu-
matics) 56 @2 wfiIftes fraifds 9 oiere =T 9%
AGIRIOPIA (FBT PG JRT V| IFD AP
(Pneumatics) FN STBIAF I (A2 YT TN I 32
BNSHIR AT ] FNGeTors TS T

IRIALERIS (Pneumatics) 56 (6T 5 W@l 118Nm
(AT ST 47,600Nm VS|

FOEG JIF I FE, IF6 IPRFIS (Pneu-
matics) NT@?F‘IWSW (Pneumatics) 56 (@raed
*fGT JAIE NARY SA . IF.90 ATAG~TS!
SIS AS BT 20-25 5.9 INAY 476 =71

f57.9%.9% - TVEo/MNANE @) 31 957, W3- 2o/
36|

BF (@B

RN m (Screw driven)ISAT I - VI,
IRSF 32 ATAIEIG (Pneumatics) IF6 FI6 T2
T 70 A6 5F « e 91  ft Iz
G T Fof ST51aF I6T G5B STFY. ( Screw)(A(H
ST ( Screw)TGHIG FACO SR B (HICAT Hho
ROIR I @ - *F W IE| TP YIROA (Screw
driven)fZSIT TR FAF G fTTIRN FAT FGEAA
fHASETS AR I FTE ACH |

&

- BF = a6 YofT TOMAE ARO[ AT (TO6T
RFEMET HA0g IS FE 472 Yofy O
HITOTE (OfF BRI AT
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- 5% I3 A W (YT 5T IE Y AYCS BN
C\vﬁ. PICO |

- TYN 6 G33 ([@F6 TS I W OY Yo (A6
AT WGLF ATF | (ATO ATTNFS 5HF I75
MRS GNE BN FNTSR® B G2 I Fhe
(P NSRS =TT | AR (T (G (O (AR
o WFg S|

BF (@

NG ¢ (A6 WEAGOT JB 6 ATIMG No N (16
A ] TN A AF06 7/ BHPIT (P 5
(26 I =

HICONE *TF FAT

- FIOCNRSFE 1 A G ST JF6 56 (28
JRTE FHAN 72 B0 A, T, INN(F (26 BTN
8 I FPA|

- I[N 5F @ [ *ror SNy, &9 e
GG NTE ©IFI |

- M6 I (ATF (AT I G S AT =M.
- QYN BF (A6 TS Bl |

- @R RN (P8 G = FI0S (MR 1|
- FRENNONR @6 J38 N6 1S I

- TS, A6 9F-TE-HE 5F, fOx-59% TF, 7y
GF 93¢ SRR o R_a sy G =871 oo

NS5 BIBAIB TN F61aE I
AR ( Screw) T2 6] AT B
M4 270 Nm
M5 5.40 Nm
M6 9.50 Nm
M8 22.0 NM
9 1 44.0 NM

ATSHF SIF Y YIROIF ( PowerScrew Driver)

gB0 ST B EEEN W ( PowerScrew Driver)
MY o J3 T VG@fers B0 STFY. ( Screw)
wiRfos FNel (Al 9 TYRT A1ewd Qe
(5T 7 SIfSTe o FAR T TGN F41 (AR
B[ OME WHe @ 5F G 00, I SNewd
W8 AfSd FWOl (MF, (TN (WS fafgleas =
FEAR TFIBAE *mrey i Fa11 Sfers Toeaefe
SINCHE 53 B (MTF 938 WP STFIIoF WL
1 TN (FINS IO (ACF 60w F{EF 5F
(16 19 SR (M(J |

AISTE [P, YIRONIA IRE AFONF A& =%
TN ATHFA B [Nod S, [ (Y1 QeTa

MG (IAMTTNT ST FW IFYA| SN 4N
WNFEF TN T PG AT WES IZYIOT
G ATSAT W@?@? ( PowerScrew Driver) <<%
g GOz AR O[T (T GUIoNT (NN Fo~
(12 SR ]2 (Y SR FACO© AN IV Ol
SIHATO I SGAS (G 472 IR FA0© Y WG
P 2O HIOG (|

I CHISf Cofdd I (BT 3)

Fig 3

PRE TENSION FORCE ' ORQUE

DOUBLE SIDED
PANNERS

=D

R ¢
N\

NN e

2 \\\\“\‘\\§§‘\u\\\

SEAT JOINT
BETWEEN TENSILE FORCE OF THE SCREW
SCREW UNDERHEAD

CONNECTION  geaT
MANUAL POWER TOOL

TORQUE WRENCH
]

JACKLING BOLT
TORQUE NUT

N

’llll\

2

HIGH PRESSURE
FLANGE BOLT

FI20N2111633

MANUAL TORQUE WRENCH

QB (BN 7o ST W JF(6 I I
(ofd IR (Generally known as pre-load)

PN (P Y[ PN (A, IO OIS Ty
I I VOGO AT FICONIBE Ao =0T
CCO AT

TN (T YR @ =, FICENE FO opifEe
(O AT 72 ATIGNT FIR CFI =T ST
AT FAR ATIGN AT T T

SN P PO TN A (NG HFAE SN,
IR ST TP6e Y IO AR

g% I B T A (5F 4)

Fig 4

| m |

@ T 9 T—W

A B

RING SPANNER

FORCE OF 20N FORCE OF 10N

LET : T= TORQUE EXAMPLE A
F= FORCE 20 NEWTONS X 1 METRE = 20 N.M(NEWTON
L= LENGTH OF THE LEVER OR ’[\E")'Z:L\F;EEI)E 5
WRENCH 10 NEWTONS X 2 METRES = 20 N.M
CLAMPING TORQUE

FORCE OMN-JOINT
TENSION IN

CLAMPING FORCE ON

MANUAL TORQUE WRENCH

FI20N2111634
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ATATA] N4y (YT OIFT AT I AT H_AT  (PpIN
FER AR (F 5F I =W

NHT %G THIRATNF (A G2 B) TN FACA A6 567
B AN (T NG/([FH (AP MY MOl (A JPR
FAFA 5F IV I T WG FT (ICS A

IHF (@26 THNE® AF Torge Jfoe SHafg
Y (T fFg 5F @2 s fR$7 I7 WY =6 H0o-d
AT FA AFS 6F AfFAS® =7 IM @6 =0
OIE o8 =¥ | It 9% I- M @ NG
fHreB TG 5F ATAHF [T MY FIFOAT N =
@ 5 to 10)

FI20N2111635

FI20N2111636

Fig7

L
==

—

FI20N2111637

Fig 8

FI20N2111638

FI20N2111639

FI20N211163A

ATSTA BT TFMIHT

ST AIGW A7 T (W= Fie G
(Long life) G fEOIEN 1 2R, O ARSI @Y
BEISERCT PR T9 932 TFANIHY (care &Mainte-
nance) STICH| AISTR GeT FPFOIR STHT F4T,
ATIC Y THNIHY FAT A (TN TS
AFSZINA (Install) FAT JH6 GEeTd GIAA (life) (F O K
Hof STBRNT NS FAW I3 O WATHT NG
RS YT oW FAE|

J5F COIAGT
B CBIATGd Gy WINIhd fofB RThferer z=:

1 4Tg (TN WESI(Humidity (Humidity) (AT SIARPS
B0 JeTFT TGN T Fe |

2 6 ARHR 32 T2 5® GUTMT TGN ST
A

3 AFI0 T ARTHETHE JeTPIR TGN AT FPH.

SRENSEE rosfed IRE Y ©Iie Fo 38
HAIGN (AT TH FE| 4F0 AT 933 7950w
COERG oD [NAIYSe ©eAlR® FAE, <2
TAGNRTF SeTornd I F(I AL O
BTN (AF (IT I AN AT TSI 5A0S
SR FAE|

TR (T T IF0 APHI ST AP 551
FACO FROI ARG ANT AIS 23, F§ oS
BT TG ST FAT AT ATERF Yol (S|
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TG 8 THMIFHT

ST PR WIS, ([R5 AR Gersfel o 1
NS ST TN AT ANTHFF G FAH0O o
(63 AT (ICO A | A2 AIGNRTF e FI AR
T G g THNIH 541

- CONES B WS ATSTF et FARAL (TP &KL
J0TY (waste material) RO JF06 WO J* 433
B0 NN PG I FPN

- BeTd AP, AISF Gel (GoRfel ARTHR FAo
JF6 JNH IO IRTE I JFR O
WNF WF MR 4N G0 (W [ 9=
RFEST (MO [, O A6 I I 48
ATHF AR PG ANY YN COIF (AP [F
A T OV FMNOR CATE AST TR JF6
"qTE PR 101" NROHT G0 - Q4 FF
FE

- FEF06 MW {6 T AFIF6 F1 TP
PR IRRRIE e [RUeIRe SR
QYT ST R(J.

- g6 B, ST ( Screw)dIR N FIOCNE
SfEATF JFHANY Y AT B HIH T |
O N A NI HABIAN AN X0 A A
JFFIN =S NMHIL

- PG RN AR TG [TATHAS 2@ AN I3
Gefo SR IIZ[ FAR[ | AFRSZIHN (Install)
T G5O TR FG ST(F WES O G -
UM (55 T

- (FG ]S NI PO SII57P SHFA LT
A S g3z A T [E 9=z == =0
W7 GANFIVN I FFA |

- JIIFIINE WA [ FA IO G A
(AT G N (BIOAT FHMIFT AT
IR T

W:"Tﬂ'ﬁsr\o AN

MG G TN TFAOT NCOT, WP NS e

TN TCY TSTE G ] AFSFIANTNT Gy foGnE

FA AR ABO NSTRF [rek onfre AR

G (life) g NHE W A2 (Install) F
fREIEN F(F (OfF F41 IR

TR PR BATRIY T HIKIKTS AT Brel AfSZ
(Install) FICS TT:-FIIN I, 25 AT , AT
F6, FAEIF, [AH: G932 TR Fo SFFA
W BATET O HB1{® (5F A7 TFMIHY
(T BFF |

FAHNO] TR AN T GeT (VAN © FAMIPIA

- a6 NeTR BT AST =T AN (o
FORf HIF FA1 B6S|

TR0 (U 1 BT NI LTS 0 FICO AH|

CG & M : fSFBTA (NSQF - STTNES 2022)- PN GHT TATFS ©g 2.1.116 - 118 13



1 .I% 9 aW (€6 & M)
fB1a (Fitter) - aTFT ->

WA GAT A [F© ©g 2.1.119

A3 fGOrRs - Iea - I (Locking devices - Nuts - Types)

CTHIT: G2 AT (I AN TN Z@qN
. fafen gaa7 =ifde: feerzaf® 39 Farel
. s SRt T997E I FaTO|

ST (A6 MY IO N6 B FAH FIACY
9N R (IO AN | PICONE IR FA WIZE
Siger TR Ao 7 [(FCq g 6 e
fGerzst 1929 341 2| WREosE Aoty @
BISESCER]

HAEH-0

To¥ T4 (WHTTF JF0 TS N6 ST JF6
O e N 341 =W (BF 1) ToT N6 I 21K
F @6 BN *1F FAT | ORNT 7o >
I FE [T M R0T Tod N6 B9 (o1
TS AT 2| GO N6 TH FIAT JFICS 147 2.

FULL NUT \////
LOCK NUT

Ly [

CATNIN 16 (Wills nut )

G2 YIS ARFLH, JHT0 HO V6 GG WHF 2L FI6T
T JH6 SFF.( Screw)GATIT T JF(6 IS
(T 32 WO NI T WSS (AT TR AT
Y1 (6@ 2) NG (F *1F F1 NG G OGP AP
VN A

N ('g@
|

Fig 1
BOLT

FI20N2111911

Fig 2

FI20N2111912

F-e1(pg NIo (Self locking nut ) 46 g6 [ 1%
[ NMBT AT W JH6 N2~ A FIA 3¢

14

SR 91 2| RTIH oS IS ({16 (AT
SRR T (@6 FG1 At 956 3w sy
TN B I TN PILCYT WG (F S5V =S T
INCEE))

NYLON OR FIBRE INSERT

&

FI20N2111913

AB g2 5f N6

N6 T S G =20 ¥ {5 S T G2 \od
0 WA [T I35 A0k

ABT I GG To90 WFhed | (oF 4) FIsie A6
CHLE, G BATIF WeHIf6 NeABI AFhod 27|

Fig 4

CASTLE NUT

SLOTTED NUT

B 3 37X JUBG 933 FIT 1B

MBI WIBN JHC [ow (1 IR FE a9 A
(O AT

FI20N2111914




=215 NS NN W9 WFF, NN WY 0y, Orory
SHIGITGT ST A8 BHNFI (only steel ) RIGT SNINY
TABIVT G (N RIBEIHF R0 © A1 2|

NN W WFE =6 [oe P HeTF -y e
|

AN W (N =T (GIUK(W2 47) Vo = (0
(RIB ATCTA( lower leg) (1 1S 1A7 | (5@ 5)

Fig 5
NOMINAL LENGTH

@ N
—

oS e 2o % 919 G 353730 2T @] [fon
P I7Te 21| ((5a 6)

o

SLOTTED NUT
CASTLE NUT

&4

CLEVIS PIN

DIA

FI20N2111915

Fig 6

FI20N2111916

HEXAGONAL NUT

LTGFIOI N6 (CAfNe V1B )

6 If6 ITGT NG AT o WHB Vel S
TAFR (O N6 T FACO A6 (6 Y, (Set
Screw) IR FA T (UM AHT6 [[RTGG 2oy AR,
a7

Fig 7

7

FI20N2111917

AP (AT

G (3 O QN (A ([14 FAK GFNF OGS NG
2 M #AfFe (ACwfe FET F41271 (BT 8)

Fig 8

N

{Q))

_7

’

FI20N2111918

9T AR S7<h- ST

TP PR IR AN R4 Q| SRR 19 (F STARIGro
PIRE G | (5@ 9)

Fig 9

AFSTATY (Resist) FAT =TT

BT 8T F (fo g 10)

A6 TS M (FIT MBS NG 7 P G GBI
ST FII2F BT (ICO AR

FI20N2111919

Fig 10

FI20N211191A
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=212 e (o g 11)

=N ST 9T I TR FCICETF S NST I
ABEATF SAMNE I TR JH6 Wed \Io
A1 =V | WG YD [BT7 ST R[N (RS FCOR
ASTATY (Resist) 6 DTN 2SI ATSTAIY (Resist) I
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Fig 11

FI20N211191B




1 .I% 9 a9 (€6 & M)
o149 (Fitter) - aTFT ->

WANATNS GAT A [F© ©g 2.1.120

fIfeq oF1aa BIfT (Various types of keys)

STAIT: A2 O T WA ST [

« BIfT (KeyAITAT OIfFIIT FATS

. BIfT (Key) Sfeia CoiIfwta N Iate

. BIfIA (Key) SBITGTS (BT BTHY FATS
. BIfF (Key) *YFI1A 531 472 I(T FATS|

w7

BIfR 26T G0 41O TG HHET [N TG AL A
KT, *HCHT WH(O J07 Mg R ST |
STNISATET (GIBICAT T .

[CIATL )]

G316 B =1 (6 SR T 46 =1 A I S
M FAR G B0 < JFNY fF6 FAF TGNy
B (Key)STNC® AN XY RN B (Key) BT
PAGLINT WP JPCG HL LS B G *BCHA
BT A3 2] T TS G0 BT (Key) STT (MO =
e yresfes [(ftky Fa” G 51ke 3=we
([ AT (ICS AT

ALY H<PI]

AT A 1IC (Parralel Key) 9T AT 1(C (Feather
Key) (6 1)

Fig 1

N

AN _

FUNCTIONING OF A FEATHER-KEYED JOINT

FI20N2112011

a6 SRET @A IIT© BIF (Key), T IFYA TF
(PR G TS 2| JH6 TR A 40 AAf
G0 BIR QI *MCR SN T ACH TN ACARSS
SIS LT (M| NA BIf] ( Feather Key) AN
PRI 57 1.9 (RN (AT

WAF CFa BIRG "G B (Key) STCS ST, (
Screw)3d1 =1 (67 2)

(T I I GG ATIGH T, (TA 2
32 *ITG I3 T 43¢ BT Ny IH(6 g™ 66
8T 27| 567 3 9 AAF BIfiF((FHR ) Ty fo
4N fP6 (ML AR

ANBAET A (BNF BT ( Taper Key)Bfag
NS AT |

*TF6Y, B (Key)OF 28 T = 1/4D+ 2 NN T
(=1 T |

W ¥ 6 = 2/3 G

[CLIET L |
ACHT 0T = 40 FUN
Width = } x 40+2 =12 mm
) 2
Thickness = Ex 12 =8 mm

I ANH (I4 = (6T BI1F (Taper Key)OF @Y |
(BT WY BATIF YT W 1:100 |

Fig 2

HUB IS MOVABLE

FI20N2112012

Fig 3

ﬁ“ﬁ*\@

TIGHT SEAT LOOSE SEAT SLIDING SEAT

FI20N2112013

(BT g3 fS13-(XTTG BIfF (Key) (B 4 932 5)

BIFT IS =T BT 0L G0 (G (1:100 ) TR IHFI6
G-z A | A6 Gf6 Br26 fRFE w1 G G

17



T =G AT B (Key)STC® BIfeTe 2| fG3-
(XSG QIOT (GAT SOCHAIPIF Bl (ectungularkey)
8 TR FA R JF(6 fGR-(GG I ( Gib head
Key) STRUSY (I FAT 72 WS 5F (T Gy 1=
1 (ICS AE| A6 O ST ATINIT TN ONTSF
91

fS13-(XTGT BIfF (Gib head Key)-4F SIININS
wYATS (57 4)

Fig 4
/‘é
B 5o
H =1.75T
B =15T
W = iD+2
T4
. _ 2
Mominal thickness T = EW
Angle of chamfer = 45°
Example
Diameter shaft = 46 mm

lx 46+2=11.5+2

Width(w) =

= 13.5 rounded off to 14 mm.

2
Thickness(T) = §x13_5 =9 mm

H=175x9=1575
say 16 mm
B =15x9 =135 mm.

Ouars oIflq (Wood rough Key) m 5)

4% g WW@ &R (Half round Key) T R[eTHT
BF (2R G II7© =71 A6 *00HT S 419
I A ST W6 A6 el 61 =1 eI PR
TATIF WD ([T ZOT W 438 MRS BIR (Key)STH
4f51Cs 6 A | (5F 6)

Fig 5 GIB HEAD

GIB HEAD KEY
: ’ f 000& % i ) i
(a) (b)

WOODRUFF KEY

)
o
<)

g2 BT (Key)[® RTTT S G=e o a1 *mrsa
TN SATIIAN | A7 TeT SATIG *HIFCGR BIRA (2ATFIRCE
e =7 I fors v S (M1 92 49K 517
(Key) ARG fATGR BIf] (Key)STIT® =] GG FAK
O JB(6 =Gy TR @R |

Boars BIf{a WS Sgare (oF 7)

Fig 7

& D

FI20N2112015

FI20N2112016

TR

FI20N2112017

Radius of the key (R) = %
Thickness(T) = %
CETR
=TS o 30 G,
o = 30/3 = 10 AN
f6 = 30/6 = 5 M

BT (Key) 433 =TRN: ‘' BIF ) 32 “2N2N@feT
TN *TG (AF /BIPS A /B (AF
TG 5F (AR G 1958 291 (Ba 8)
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FI20N2112018

T TGNTeR O fAde . [fow
YR ]2 AR BI] (Key) TIK FA1 =

ST TG 51T (Saddle Key): a2 B (Key)o7 a6
4T B0 IFol WY T =G 0 S (VA |

Af5F 1:100 (BN ICMR e S B (Key) 8T AT
bifere =1 (5@ 9)

Fig 9

TAPER 1:100
HOLLOW
SADDLE KEY

THY FIRCT QMG BT WYDS =W, 92 51 (Key)
®Y A6 fO6 G G SN IFFI6

TGS BIfT (Saddle Key): 92 BIR (Key)B7 456
TS CFATRIF T (TF* IR

AUTRIE (9 G2 BIfF (Key) PG F1K G *IHIG BN
GHT6 STee 5 toft Fa1 271 (BF 10) BT *MTH
SToe P {]¢ I B (Key) STIT NHT FIHAN F1
=W A6 T ST BIfJ (Saddle Key) (ATF *&=mat
I WA FA1 2 A6 O Wy G oW
TNLS |

Fig 10

FI20N2112019

FLAT
SADDLE KEY

FI20N211201A

NS HAJATS
S M *mrgd I =T,

1
width of the key (W) = ID+2 mm
: . 1
nominal thickness (T) = EW' )
LIET L
[T ATE = 24 W

W = %x24+2:8mm

1
T = ExBZZ_?UrSmm.

o[%{Z GBI (Tangential key) (f6F 11)

Fig 11

Il 1:60 1:100

PAIR OF KEYS

TANGENTIAL KEYS USED WHEN THE
DIRECTION OF ROTATION REVERSES

FI20N211201B

42 TR (Key)®fdl IITF FA1 =T T4 AT ToF
TP 2 AT 4TV Y OB 5P (T Fd1 =TT (TAM |
SR TR 1222, (Ffers et Tonnte e
| GF6 >HF BIiR (Tangential key)-(© ’Vﬂ% (G
WO APE S0 AH, JH6I BAW [FNA®
S SIZW FE| 7O 56 BIF (Key) 120° (Y B
A AR (TS F56G 11-9 (MATNT AACR J72 NN
28T Sfo® IS [Tes B =M Qo > S
[ART NS =7 9w 7% Mo smega e
(Half round)<]<1<99 A C<H |

JQISTA BIfF (Round key) (F5F 12)

45 NAFR TA-(TFNI G2 (TN Fofy SToF
I RIEHT = (T AT ro st SJa5ee Fare
JeTERATe I7Te 271 516 W wen *mega
TG 98 W Perq NeAtg Wt tofd e 1
TS *MCHA STNISIE AN =T
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Fig 12

FI20N211201C

JQIF1E BIT (Round key) 97 HFAAS SYATS
T o =g =%

1
Dia. of the key (d) = ED
ICLETR
*TE TR = 30 N

1
Diaofkey = R 30 =5 mm

ERIGIE] (B9 oI g (Round taper key): 92 CHta
T 932 T TOI2 WEIQIFIA BIJ (half round Key)
ST P01 ACF | (BT 13) AT FAR TN (BAF B
( taper Key)G BIfer® =1 G2 BIF (Key) SN AT

SN G NS |

oar 1215 (Sunk key:): a2 oI} (Key)%?l' s3I
WTOEHATBFI - (TR ICACR A2 6 *IT§ a<e
< Go¥ M BI7 (Key) ST FICIF MY 6 FI
T IR (Key) (Sunk key: ) f& I STNTSTET A1 (GATIG |
a4 43z 15)

Fig 13

CIRCULAR
TAPER KEY

FI20N211201D

Fig 14

PARALLEL SUNK KEY

FI20N211201E

Fig 15
TAPER 1:100

TAPER SUNK KEY

£

_

ATAR 'Gﬁ(Feather key): i JEFIE A AR
SN B (Key)| A6 SHATN T4 TR/
MRS BT TEPRIOIA PR AT HRG FA© 2|
fEa16a, b a3 ¢) G2 BRI = *FO GIF (Key)
QTS STATCNT M 3TPY ( Screw) PN R0 AT |

FI20N211201F

Fig 16

FI20N2112019G

TTRN: “ARN 26T WIRW *NCHA BHF e @)
M1 [N JF6 STHCNL GRCANS UGy T P FH <R
TS TF BN B, SR LT (FIVF SAIN- 2T~
G AL |

=TT PG 6 o1 GATT 432 BIF (Key)

ARG "N Q32 TIACBG *NTg : “2N2SG TQ IR
212G T} [T FI (V0K g 770 | ~A2S
R *ITHE IR F2G FACO AN, (TUCN2 ATIGA
(Figs 17a 43¢ b) (@7 432 (=f© GO By i
foraa TGN FAR ST I AT 27|
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Fig 17

SPLINED SHAFT

SPLINED HUB

FI20N211201H

AfUE aeE @ffte |, STRGE g effe Zifmw
93 G 7% 291 (6F 18)

Fig 18

FI20N2112011

CNST ATFE IS ( Peg feather key): a6 a6
SIS NAOCF AR Bl (Rectungular keyKey) 19
(0 YA L IF ATS IHT0 JSIBE (5T AF |
f®a 19

Fig 19

FI20N211201J

oS BIfia A2fGs AFSTAY (Resist) FATF T3 *CHA
TS A1 3ONG SRR T O Sy 76 (1|

JMIAGIE GV (AF WHHICS (TG 63 DA
NE BB (49T ANIETF B ( Peg feather key)ITIRIR FAT

771 4t 96 B TR FTeE 8 I9Te =T
TYN PR S T4 00+ 6 AT© A |

W12 IS I R YA W RN 1, 2, 3 912 4 4
iAo (4]

I3 <Fa

T (FCAT AT (¥, (W6F, (FE, IR
O *TE (AT GIIRBTAT (NI ANAFCNT Gy
I (Key) *YeR IRIK BT R

4% TRers 5 N (A0 35 NN ATZI B (Key) B
GiJ 91<=19 XA

Sfqgrm

- fRAIoM 933 T© WA

- T WS

- TG RS BIR (Key) B3R (F17S 6o =1
- ST R JW LFE 61
FNIZTE FAT ARG

1 BN Q3 (A) (GBI (Jaw) S ST G5 (1) SHN
1 JE IO TS TOGRTIF SN 7% AH
(2)

2 B934 (B) BIfT SIFIAT S BT K Gy + 1
RRRERIRIST

3 BN 934 (B) TM® & B(F HIRIG BIEE (Jaw) T
SARFS FE|

4 SOIRHNF AGIR BIfF (Key) (I FACO BIFT (A) LR
m=l

5 B @3¢ (A) (B (Jaw) fNTE STRITS, BI<pT H0T (B)
(BT (Jaw) CIETIR O3 3% & o |

Fig 20

FI20N211201K
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12 (Bf3e

BIfF (Key) SfeTa reY
(SR, &5 2048 - 1983)
SO ST Wy
b | Tolonb h |Tol on h* Range of Key Range of Key
h9 Length | Length (for
Machine tools only)
Min Max Min Max Min Max
4 4 0.16 0.25 8 45 10 45
0 0
5 | —0.030 5 —0.030 0.25 0.40 10 56 12 56
6 6 0.25 0.40 14 70 16 70
8 7 0.25 0.40 18 90 20 90
0
10 | —0.036 8 0.40 0.60 22 110 25 110
0
12 8 —0.090 0.40 0.60 28 140 32 140
14 9 0.40 0.60 36 160 40 160
0
16 —0.043 10 0.40 0.60 45 180 45 180

TTAT - b = 4 (YTF 40 WX BIfF (Key) B (IR BeTs1 HTATHT GRIS (JQATRT XTI

* (BT O h:-INTF G h9; SMTOTHAIDIF fTeIT h11l

22
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s x 45°

o

SECTION XX

| = A
X ﬁ‘ SECTION XX X
[

NN

TYPEA TYPEB

Y 4‘ SECTION YY Y 4‘ SECTION YY

| |
o — —— R R TR B R — T ]
| T R RN ] |
n L D L
— e -+
b b SECTION ZZ
I I b
|
(© ©) S
T T - 74@ B N B
i 1
@ TYPEF ®
| | M2 . |
f—— fE—— R | h f f [H Bl
L o b i i
| | = T == i
b b Z»‘ SECTION 22
b
|
T T NI 74@ T T
1 1
(a) (b)

TYPEG TYPEH
v
T ) %
V| SECTION WV
- - —Hr——- ——  NOTE:TYPES A, C AND D ARE MEANT FOR MACHINE TOOLS APPLICATION
TYPEJ

FI20N21120T1

SUNK AND FEATHER KEYS

CG & M : fSRBIF (NSQF - TSTNIES 2022)- WP Gy THFS ©g 2.1.120 23



(GfIe s
BIT (Key) 8THR GIRT 19

alnuedeap
J0 8pnjie| jo

SECTION XX

(A4 %A \[4E]

DETAIL A

.

wns olelqaby [e10| a
v
400,00,0.
400.51LoL-
.00.57.89
.00.51.92¢
M.00.SL.97S
MS
102€'1LS9
Svec ve- ¢0.5°'G/9 L6S0'¥8Y
G.18°LeS
¢6S.°6¢- 19/G°1GS L¥59°50S
6898°6-
000 G9/1°299 L06L V.Y
168E°LES
000 168€°LES YEYS €61
00S
00S

(ofT= 3
GIB (TG BT (Key) 93¢ BIfT (Key) 8T GINT OIASIT SBITSIG CHAHfRT N

AENGITT NS W

F=

30°
I~

/—TAPER 1:100

PANARANUAE]

CG & M : f5BIa (NSQF - STSTNES 2022)-WTNATNG GINT T=AfF© ©g 2.1.120
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b Tolonb h Tol on h* s Range of Key length, | h1
h9
Min Max Min Max
4 4 0.16 0.25 14 45 7
5 0 5 0 0.25 0.40 14 56 8
6 —0.030 6 —0.030 0.25 0.40 16 70 10
8 7 0.25 0.40 20 90 11
0
10 —0.036 8 0.40 0.60 25 110 12
0
12 8 —0.090 0.40 0.60 32 140 12
14 9 0.40 0.60 40 160 14
0
16 —0.043 10 0.40 0.60 45 180 16
(B3t 4
BIfT (Key) 8TH g2 BIfF (Key) a7 fm fIqaer
FfENBIE TS WY
TAPER 1:100
7477 b
= -
,,,,,,,,,,,,, e 0 VAN
Range of Key Keyway
Shaft Dia
d bxh b Tol on t1 Tol on t2 Tol on
b t1 t2
Above | Upto D10 Min Max
22 30 8x7 8 4.0 2.4 0.16 | 0.25
+0.098
30 38 10x8 10 | +0.040 5.0 2.4 0.25 | 0.40
38 44 12x8 12 5.0 2.4 0.25 | 040
44 50 14 x9 14 5.5 2.9 0.25 | 040
+0.120 0 0
50 58 16 x 10 16 | +0.050 6.0 +0.2 3.4 +0.2 0.25 | 0.40

CG & M : R8BI (NSQF - TTNIES 2022)-WPNANG GT T=HFS ©g 2.1.120
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1 .I% 9 aW (€6 & M)
fB1a (Fitter) - aTFT ->

WA G A F© ©F 2.1.121 - 122

fITrs =12 (Special Files)

CTHIT: G2 AT (I AN TN Z@qN
. fafeq ga=a fAoos w139 3T Far0
. fI0Trg SIRtaq TITF OTHY FATS|

SR 40N P12 PIOT8, FIRAsfe [RU A"
T [RfoN SRR SoNeld | QSTe A=Y

fasam =39 (o 1): 92 wRawfd wR-HEs,
PO e AT FIG FIT© 2| a8fe
RSN WFE 973 B (OfF FAT W K AICO
WP P61 MY Cof FT1 271

FI20N2112111

A6 T34 (B 2); 2 FIA0GT JBO HI6T,
9o Y4 IR IR WY 58T YL Ao
IR | A6 OFF (FIVSH (Y FIF G 770 =

Fig 2

FI20N2112112

< —

1 T3 (BT 3): 92 TR0 Y ACG FIRET
TN IR B4 | TR AFSH S0 ey
IR AR | A o™ 776" F13 NN AF TS|

Fig 3

FI20N2112113

A A NN (7(‘\\/_.

ATBIR FI24 (og 4): IR FRASET JH0O JSFR
MM X G| Ol JFO (AOIT (W6 <32
AN #ATG 2 B0 [P (W 7=1 Hifd® =31
Q9fe TrR-SifEe G2 B (o FI0G 370 2|

fag-=w23a9 (og 5): Na-3-w2a M a0
TR YRS ST 77 g2 INBE AT (SNATFIE

26

AT ACH | QS FIIT G B FANCOT WO OFF

A G I 2 L JFP PIOI AT |

‘‘‘‘‘
P

a
090000agaad0Syae
X
00207 0g1904,99000a000009C0C,
RZ0” Pal9a529da0a0
Q U%agnvqaagnﬂgnunn
a5 9dqqadd

4g2ads Gecghe

FI20N2112114

Fig 5

0

-

FI20N2112115

>

UG TIRE APNT GO (PPN w129
(foa 6): (AT F2ARE TRA FNOF, TR
(PR 419 (F 3 F1 G5 516 I SN AR
[ ER MBI RICEEE S Wﬁ’[ fFafSe




([ 92 FI2AW fOOrd9 G338 AREI AKPA T2
PGS GHNYF, RS GIRHIEBL I3 ST Gef-2 N
PTG G S |

P\ T
< |
S —

fogm w3a g 7 92 wdAba 936
WTOCFAIBPIE WP ICACR A7 QYT N6 AP
TS AAH | TAT 6 DTG (ST WG| J2 FI2eT
fomIF: 7 WOWRET IFE T FRE GO

Fig 6

FI20N2112116

© ) (e
foreara =2a (o g 8)
gF6  NYEITS TRA-FG P2 T WL
WHOCFAFR, JB0 N AT SN 2ACF

STNTSAT, 3¢ AP0 (BTG VAN Go MF (of ]
Y 32 46 RO S FIGR TNy AT |

Fig 8

CLOSE UP

]

CROSS SECTION

FI20N2112118

(G b =134 (F7 9)

B0 FI2A = JIMO ST FIG, I IS 33
APBIHFT FNGE TAGN T B0 FIUGE HRET (ATF
SR AN 41g FI6CS 7% 2| A6 SRS G

BT SOIRATE ([T, T G0 (F 1S 7S 3 LI,
NS Rod JF06 HfFG T2 GH0 TS (steel )
ST WFE (N @RS FIEET 95 A IB0
>, [NThRT® Bt AF (TAMN 0 TS A9
(TS A

G376 W GeT A1 =W, Af6 M6 2RI T, 720y
M® R (Y OIMF ACOF N IG FACTS IR
(I(RQY O Witod N IG FAES @y, 9@
SIS NN, | 410 (Non metal) Wt I39%© =7

A TR Ofer CFfATe SN 1 Sifdey FiEs
T TR Qe CFETs SN SFa Sy ST=Fe
IO O AN (ofd F1 27|

Fig 9

FI20N2112119

DREAD NAUGHT FILE

3G =13+ (T 10)

BN PTG STMGS FIRARAE G0 [T9re
(RI6 A1 2| OITHS B HI0T Y2 72 JFP PI0I ATS
R ST FrRAGE 75 (NFAN (S G A 517
(Key) SfFTS STE NGB 41 FAK G I7%© 2|

Fig 10

WARDING FILE

FI20N211211A

2 Mo w12 ([T 11)

S5 BTN FI2e WCARIBIN ATCI FI2] QAT
AT ST AR F41 27, 9 NANFONR IS
YRR STAGNAT ST I Giod AR @fAreHm2a
3¢ THNOF G 9T T | 52 ANO Fraasfe
RSN 4R AP, WHFE, WHF 433 R 33
P PO 0l T [0 FACO IS A5 |

Fig 11

.........................................................
i

SWISS PATTERN FILE

FI20N2112118
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1.1% 9 aW (€6 & M)
fFB1F (Fitter) - aTFT ->

WTNANF GAT A [F© ©g 2.1.123

(BNTYD 433 (51T (Template and gauges)

CTH™IT: G2 AT (I A TN Z@qN
. (BN 99 I SYfIL1F I FATS

« O]

ATATGIRITOT g2 AIAT ATATHT I FATO|

(BNTYT: CNATST JH6 STHHNIT (ATFIRCETT
FAGIA (5F AR G TR A1 R MO HPFS
TN (CNCACBRT 2T (steel ) NG (ATH (ST FT =T
SR (ATFIZA (TGS I =
(BNTYTEA fI«r

ANARQM® eI ARG G2 JF2 WA fofz®
P JONO, R (TN NP TfoN =

1

3

ARG

TAMANT TATAGAT TANGT JOM® I3 328
4 MG O (AH, T [T WAfsFena
SINESTT FAE G (55 (FIAT (AP BF FACO 2

O QNN B AT ST |

FIOR G5 A6 IFT MG BT 1oy FAT
4 JF @V G FARIA (5F FAF JF6 TG GATT

2

(BNTA® BHTO ©AT (RS AT
(ONCACSATE (141 [NFT =(® -

1

N o o M woN

FI{IF A GS 771

(BT WHIF AR ([

PO ATV ATAGH

BT AT OIS FAR [Tt
1S FAR ATIGH|

FIGs Tt

ACTEE (PSS o=

HAIF TS ZoMT AR o7 1 (AF 6 @
(AT 2CI(R

Fig 1

m\//

TEMPLATE

/

CHECKING ANGLES WITH A TEMPLATE

TEMPLATE

FI20N2112311

Fig 2

\z;)>

CHECKING THE CONTOUR OF A RADIUSED CORNER

FI20N2112312

Fig 3

WOODEN
TEMPLATE

CHECKING THE CONTOUR OF AROLLED PLATE

FI20N2112313

Fig 4

SHEET METAL
DISC (TEMPLATE)

TEMPLATE USED FOR CHECKING CONTOUR OF
CYLINDRICAL WORK SUCH AS DUCTWORK.

CYLINDER
HANDLE

FI20N2112314

Fig 5

8 mm THICK
DRILL

3-17.56 mm HOLES
IN CENTRE OF FLATS

20 OFF - 76 mm x 8 mm FLAT

THE USE OF TEMPLATES AS A MEANS OF CHECKING

FI20N2112315

Fig 6

350 350

B

500
2250
(2]

<

|
@250 A ‘ @250
|
‘
T

480

2250

CHIMNEY SMOKE COWL

FI20N2112316
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e (WO AT (HIFTF*N FATH Gy (BUTYE:
WLNST FRCY, FIOT I3 NSTNT AN ST
=M 57 7,8 GO (HW FOA AN QN I
(GG (5F FACO I3 A, B 432 C O 7 T=
ATAGH T ORN© WHE B AL (GOIN 13w
ST TG Bfz® 1 AR

Fig 7 FLANGE ALLOWANCE
(ADDED TO MITRE CONTOUR)

DATUM LINE

335

WIRING ALLOWANCE

LAYOUT FOR'A'
(ADDED TO BASE OF DEVELOPMENT) —

FI20N2112317

Fig 8

LAYOUT FORB&C

FI20N2112318

AN EXAMPLE OF THE USE OF TEMPLATES

5T 9 (AT G5 SN (ATH (AP FATHINE
=T MG (VG Gt T GHRANOI JF6 ARG
T A AP0 JEPE VA P [ ST
CFOPEF A6 IS AT JTS FACO TS
2| A% SWIRATT JIFR V67 Gl 860 AT 33
e NAoT G MR Ty 762 NN a2 w6
AT T 7Y 458 PN I3 G 4=y 1.2 AW

Fig 9

THE COMPLETE TRANSFORMER

57 10 I (Fe CHIN WO (MU (IR T
TN Af HFII WA BfFe a1 2% | WP =6
[CAZT R SR BN B R IAERS RO B I ERM FEE XS |
21 Y 38 GUAOBTEATS T (FTSNO0 4 Ol ( al-
lowance) (AT P AP,

FI20N2112319

Fig 10

381mm

PATTERN OR HALF-TEMPLATE WITHOUT JOINT ALLOWANCES
SQUARE TO ROUND TRANSFORMER

FI20N211231A

ARG ( Screw)f™G 51O (Screw pitch gauge)

BTI*IT: G2 AT (1T AN SN 2N

« a8 TG ( Screw)fHT (TG STHRIT T FATSI

. 93f6 TFF ( Screw)E (TTR (IS 30T FATS|

[CIAL )]

JF6 STFY. ( Screw)¥6 (1T IH6 (&G &5 e
FAS JITS T

A6 (ATTT (ATFI2ET QA FACOS IITS =T |

ey taf¥rey

G (510 NP ST fH3E (5707 AT G5 I6 e

THNeTa, A @o 9o RIE Somend (3w 55
AT FAE TN PG (NS | (FORT Hroar
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= fS5reTa MG MTY tofF IITTEN & (B=HNTG F1
|

PR STFY ( Screw)PB (TK GG IF AT FJO
SHIOTG (AT (BSW, BSF etc) G33 & AMS (WGP
OGN (5F FAR G0 (FT AT AR (RS AFH |
SO (FTT (T (oArF2a o7 25 N (At 30 AW
I3 G 16T 2| (FOA 75 ARG (GO o= a1
=W S T A5 (Fiore fBfFe T 2@l
(Fig 1)

S, 6 (STR( Screw pitch gauge) IR FAIK
SNY fOF FArPd MWL G, (FTOF AR el
(ATRHATS N FA1 69| (5T 2)

Fig 1

FI20N2112321

SCREW PITCH GAUGE

Fig 2

INTERNAL

FI20N2112322

HILTATAFS SOOI ST (515 (Simple and standard workshop gauges)

BTI*IT: G2 AT CITT AN 56N 2N

« I (Half round)q3s fSFTAB C5TGT B ©F TTLT FATO |

. FFe19 (TG SS9 992 /IRNF Ot FACo|

JNE (Half round)d3s fRTAG Coror: oI
ST ATH A HG LITHNT STTINECA T NS G
(M 41 =W | OB ORI (Half round) 43
fREEICEAG o7 =TT | AT DB SLEYNS JF6 RN
MBI | AR ACS 515® IEL (Half round) N1
AR G 1920 (FTOesfe 2 Rt 33 @ (o«
HIHI T TN IIITS (OB FRRTAG (G e |

A g0 SIS I (Half round)TE S
oG N Ao g M e =W 9l (oo
I ST 6 LTI AT ST B A
(Half round) /ST FAC® II9T© =T

5@ 1 ATFOI 5 T (Half round) NI FACO

e (Half round)CSTCGT SITAI (RATCAT 2GR o

2 g6 JPICAT SAMNA NI© FAs AT B

T gF06 FAE0 (NG AT (AN (AR

NI ST ATITN3fe =

- WIPMOTS FIEA AT WLHF (HFINF PN (Half
round) AT 41 =& | (6T 3)

- g0 ey FOR 7= 9f5® g6 I (Half
round) AT T4 2CR | (6T 4)

T (Half round)ds fRRTTG (TGS (@ FIRH

@mmﬁ‘m&mmmwmwmﬂﬁ

YIAIRA N ©IG B LR (57 5)

30 CG & M : T5BIR (NSQF - STSTNTES 2022)-WPNEATNE GT ST=F© ©g 2.1.123

Fig 1

FI20N2112331

Fig 2

FI20N2112332




CHECKING THE CORNER RADIUS
OF A PART BEING FILED TO SHAPE

FI20N2112333

Fig 4

CHECKING A RADIUS FORMED
BY A MILLING CUTTER

FI20N2112334

Fig 5

FI20N2112335

g TG ASH (Froa I (Half round)as G
AP FAR [RY IOI2 | (5 6)

Fig 6
EXTERNAL
INTERNAL

INTERNAL

FI20N2112336

32 fFg TG I (Half round)dde fRFTH ARSI
A G (FOO ST (16 IeTR | ((oa 7)

ARSI (FC WA 419 (ATH (IF BT (ICO A,
A3} 6T O WPIE (A2 Fh SR W | (57 8)

b (orgy Towfete @I g fFaEo e«
AT FAT G Ol PG (0:-

0.5 RIS S amCe 1 (e 7 N

0.5 I W& 7.5 (A0 15 W
0.5 TSl @AM 15.5 (ACH 25 W |
RITT 2B (571G 3 GHNeTH.

VA STYRTS AfS6 (5100 WorsdlT 43 25w
I (Half round)At d3g 1 I SIS 1 (AH
100 Y D1 tofF F41 =1 (BT 9)

Fig 7

| ]

INTERNAL RADII EXTERNAL RADII

FI20N2112337

Fig 8

aCr

FI20N2112338

Fig 9

// O

FI20N2112339

T (Half round) (ST IR B AT, A6 ARH
A8 OFS [FT O NAH FE |

STHA (ATH O 41 W* (Burrs) (Burrs) R IEESE
PP (De-burr)

AT FAR T AT SN SR 56 (AF AF©
NCHNT (TSR (G N5 (Selection) I~ o6& 10
4 (AT AR (T FRIATeT I (Half round)d3g
23 I (Half round) (SIS (51T (G|

JIELT N LY FAr0 G0 (@6 (51 IR
FE|

STFHFHT 6 13 1 (WY e~ IM e (oo
IS I FACOR|
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o 11U IR (T RCeaesa I (Half round)
A48 AZ5E AP (Half round)CSTTSE (51T IG |

AL T G ([T A ATIGA (A GG 79
(5T IR TP |

fod 12 (MU TR (T ST NI S Gy
TS (SO ATALT ST |

[# \

Fig 11

L

Fig 12

FI20N211233A

FI20N2112338

FI20N211233C

fSFera coror 932 IR

A rET: a0 e (1] G0 PO (FT W65
341 [RIOT g (@ FTI0 T I3 (GG
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1.1% 9 aW (€6 & M)
fFB1F (Fitter) - aTFT ->

WANNATNG G Ao O 2.1.124

1 corar (Slip Gauges)

STH™IT: G2 AT (T AN STHW IS
. T cortora R Eref® 3o Fate

. T3 contora fafew (o 3t~ Fate

. SIS THTE S 43T STy Far0
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fafSx wrataa Gy {391 coror fA9T5R (Selection) 33 AT (Selection and
determination of slip gauges for different sizes)

BT AR ATOT (Y AT ST (I

. fafox wraas Oy e ooy R sate|

36 NHE W N0 O, AR GReaz s 112 fH051a 616 (M112)
(TGS 232 (Wringning) FTF 46 BT IF(6

TP Y (516 WAEA (Selection) FAC® T ¢ 1 (R WA | BFAT AW
GFHI BN SHIF FACO 2T )
o (UG TNTFH (6 IIRE A AP0 [WHE 10005 ] ]
B G AN (917 fAE (Selection) T SN,
AT (OfF F WA VT SYNG [RIG T | 1001 (Rt 1.009 0.001 9
ST NS NN (VT 1 (T 76 54N RCIoAT -
FIFT A2 ATIGAT WEE BT N 28 S 101 149 0.01 £°
BRI A6 (Selection) FT BIFATT T+ RE
THIZAT TS [ IIITE N STE(with out using 05 (R 245 05 &
protection slip)
25.0 (ATH 100.0 25 4
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M1 (1 2 (BfFe) (X1 G Al 112
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1.002 <—@
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25.0 <—(: g
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‘Imfe 3or °m= EXIC]
ST ATITGNY WA &Y 44.8725
b 4 NF W = fH{N (519 1.0005 fRCTSY FBN 1.0005
ICEILR| (Selection) <P 43 872
¢ 1N SfRTeR 7o A6 (Selec- 1.002 TS T 1.002
tion) FF~ (O g2 ¥ Ba W
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lection) FE« I VY f5a® 43 1.37
ACA(R 32 4% 7% 5 B 0.0
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Ffarey LI T HFAMCIFHT (Maintenance of measuring instruments)

BTM*IT: G2 AT (T AN 56N 20N

. [RgeTor AfTIor THSFF 7551 13 T7 ATSTATY (Resist) a3 1@ Nl

fRGeTer AR TFS HNNT QTN IGNT LS
SFYS ONF N FE| AR g8 1
IR | At @FFAf (T THAFIT @fF (7 IS 4t
IR F(E O FRET OETSNI (AT FA 438
THMIFHY T =

IH (Wearness) fI@0a SJa561

O ITNYAT AESI(Humidity JI2 TS (ACF TN
BK) RO 3T (Wearness) 5{@ FACO AT 671 é]ﬁ_Sf?I
B |

Wﬁ@-ﬁ CHEIGE (Petrolium jelly) SIE@%I'CE
R[ARMOINT AR I I (Wearness) (TP JI5HT
fate *m=1 (©a 1)

Fig 1
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©l fA*b© FPA |
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O 419 =™ (Burrs)  (Burrs) 3% 41O P ST,
STHHNIT TN \S'ﬂ’ﬁE Y X (Burrs)  (Burrs) G
GJ3 AR IV F© X(© AG| O[T 13

7™ (TR AN YIS N 49 A1 A=y
PN TP WHNRED SN @0 AFCO (NN (WS
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Fig 2
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S I (BRLFRIRG AT 7 (5157 ATHR TP
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Fig 3
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FIG FAE STV TFRfET ILF G GF6 AJgS NG
31 AR W6 [IZE FF |

Ty A2 Igsfa AfFear s 933
AfTE W=y TAGN ST Y I A |

CG & M : fSRBIF (NSQF - FSTNIES 2022)-SPNANG Gy TAF© ©g 2.1.124 37



1.1 95 99 (CG & M) PAANT G A AF© 0§ 2.1.125
f3F01A (Fitter) - ATIF -

fﬂﬂ' CTGT HTHIY (Application of slip gauges)

CTHIT: G2 AT (I AN TN Z@qN
. f31or cormt Sz 1o fafeR fGif sornga = Tiwte
. fafon fGifRsTertga Irqz@ 31 Fate|

o (oroef@ AHE Re IESreefa sy Iz 938 W NS JH(6 IAF 4P AR | 7Y (570 495
FAE ST [(IOF WFeF IS AT (ICO AT ISR SATITHR G7 T2 FAT (0O A (7 4)

RTH 93 OIS AT SFF AT

ATF I TOTEAY AT AT FAF G 1A
(5T TIITF T (TCO I | G2 BTHY JF06 419F
JARA B [Ngerer RTIT (BRI JHM6 (76 A=A
FAII (A2 8 9)

Fig 4

Fig 1
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, G0 (1 75, (6 5) 3 (571 (TR, FIZ HTD
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Fig 5

FI20N2112512
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Fig 6
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AFE 3 TorsAT AR Ry [{evy
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Fig 7

Fig 11

Fig 12
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IS S Gy
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Fig 8 /

TSR (ITHA GAY AAH FATF G
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NGO AR 1 I (BT 13)

FI20N211251C

FI20N2112518

Fig 9
Fig 13
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Fig 10
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1.1% 9 aW (€6 & M)
fFB1F (Fitter) - aTFT ->

WTNATNF GAT A [F© ©g 2.1.126

IR 19 NS T Q32 CHTARTS* (Sine bar principle application and

specification)

STH™IT: G2 AT (I0F AN STFN AN
. 96 ATEN A NS I FAT©

« IR JAD N OTHY FATO

« T2 AR (IS o1 Fare

. T ooy T13=1A F0a 2N Iaa 3o Ir3=7 39w F+ar9|

GH(C STEN I = (I (5F 492 (576 P G0 6 dd| (B@ 3) 3N M0 Y (¢) 59 A 43¢ N

®FOIA T Ngerol AR g1 (Ba1)

Fig 1

DATUM SURFACE

FI20N2112611

3 A S

SR AMRF S (FFINEH FIeag T2 fogfe
FEI

JH6 TN fGQre (@R RN AN AR{oS
TN (PR NS A7 913 Fef Wogy [ow=
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Fig 2

OPPOSITE SIDE (A)

ADJACENT SIDE (B)

FI20N2112612
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Fig 3

SLIP GAUGES

A C
B
DATUM SURFACE

FI20N2112613
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C

gy
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EIEEACRIMES

SR A1 IR B Y IYF B8 VAT fAgeror g5
NG TN 8gol
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- (N¥fNe T 16 @Y | (5@ 6)

Fig 4
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Fig 5
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£
AN
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Fig 6
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2N 1T 932 T (157 5320 T (B2N1F fNf[aT F4T (Determining taper

using sine bar and slip gauges)

BTI*IT: G2 AT (T AN 56N 2N
. 938 *fafoe @aa sifdser RdaT Fare

. 936 AAT® @I FHF (T GHoT T FATO|

SI3 IR 450 LW 9 NNGT FN VT G T
T NGTOR (FTfE NIF FIF JF0 T2
GATT 37 P |

ST AMEE B2 FQIRIINOF TIewg B fogf®
FE| SR IR0 FGQrod I 197 FE 1 76
fR=1ate Mo (o1 F (Fig 1)

9% AAfafoe (Faa sfdser aw Fa1 Ty

(T (FNOT Gy NI Tl QT (T2 GURTT AT
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(Fig 1)
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Fig 2
DIAL GAUGE

DATUM SURFACE /

SLIP GAUGES

FI20N2112622

SIEW) | IR (F 21T AF SR (A6 Ge | F7
(5101 AICHS SEOI ATV FAT (ITO AN TO5H W1
T A NUHE GOF A0S 2 A NG| AFS
(Y RN S B (O AF A2 [Ryfs, Im
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Fig 3
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Fig 4
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™1.1%7 9T Q¥ (CG & M)
T (Fitter) - GUIFIA -5

WAL QAT T [F© ©g 2.1.127

CATITRIIIN WYTST TN AISHT FAT *MF1S (Procedure to check adher-

ence to specification and quality standards)

BTI*IT: G2 AT (1T AN 56N 2N

. FBITSOIG NN GINTS

CATHIER TN SsTST AHT T G S:
AP, TIRAZFEAE SOISNS  WAAIoS
HG(S, BTN HTAGRITST 48 FTFT NI STy
(EPOIP AR B STAS A (OfF FAE |
AT (RN ABOHFRCHT AR I 11
FA (N WFF, FRAC 2 AFOFIAHA Tt
WNE AYfFT® O FRAR IE T A0 AP
YA FACS SR FACS A, T OR[N WNCHI
CHAYS TG [P FAC0 33 [ROIRGA (AP T
P GNT AOTHIAAS ST ARG FACO (M|
I35 (R @) TR ALY (ST FINTS |

TEITPT"fW (quality standards)

BTN NABAE I N A If FAr =7 T
ATAGINIT®T, AR, fNThfer 1 (R
SIIAR B I THANFY, A, A G AT
OME SUHEAT B @ fFa1 O [Afte  FHre
¥1I.<1I<1II'-i<P\'9IC<l JFIRNT P (JTO AT

SHIGIG R B SfFH OITid CHIRITIATAI ST
SRR B TG TBS%, (@RI, aS 978
NFOTGIA AW B | (T(ZQ SONOTG@fe SIRHE Iofr
32 AT TNV (I, O RN 57 32
SNRPRG (M ]S 5T ATTOETN FAK GNS
G316 ST IS 43¢ ATVE foufs oM F|

GBIV TN NS

N R G AR A0 7 Al ) B G R 12 O | o T
NN M R T I OIng Srwenesfal org
FIACS STV LI (I

- OV RPN ATAGATO! FHT RS

- OIRE AU A7 AR NR19m o1 [Af<ow w1
AT (T Bell
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G AN T A oPe] WIEE [P0z A 561
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BRI

BT NSNS (S 2ANT ONTS, [FZ SF A1 ST
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FACS A

el TN
ﬁ'ﬂ'ﬂ: WZ
QAN TN 1SO 9000
1SO-9001
VUICIICN 1SO 19011
AN TN ISO 14000
1SO 14001
EUEICISEI D! 1SO 31011
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B QTN YA 714
COfITII =11 YA Z1.9
qmy (N1 ISO 22000

frg WSS TT: T W (N A1 I3 A<
MBI oy, ARTIA 33 FAE T wfeFw
FACS 2Ol FF 43¢ 6 oS FF (T 9F e
TRATS N |5 (Mo [ I3 I921 F41 (o
A

(OISR GIAT: NS BN JIZ TN )
R AR ITRIFIAE O ST AW FF,
fFE WNFHFAT AZFMR G (life) (F RS TG
FE TS A | JB6 WSHGF NN G 9o
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AICIIF S AN =R, T [YGLT TN
AR S i S
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™1.1%7 9T Q¥ (CG & M)
T (Fitter) - GTTFIA -5

AN GAT T [F© ©g 2.1.128

GIRN (Lapping)

CTHIT: G2 AT (T A TN Z[qN
« AT STH*IT (T FATO

. g6 Ao o (oA (IFETSH I FarO

. (6 TG N2 (AT BTG FA1F I I FATO
. (6 BIATR (ATRIA (B BTG FATH O I FATO

. (OO NS G932 [TE ANFHTHA WY A1AFT FATO|

TR &I A el SN AFHTS SHFIY
(TBT IRTE I B0 [NGeT eI AT FF
TS 57 OeT AT 1Y |

Purpose: This process:

- GUNfoF ®arel ON®
- oy AT ARG

- T® WF WG Ageel q3s SFel S
SRS B

B NG ORI E L R AT DI G E R IR RIE M ER CACEIC]
FIE|

=Ty T sf~ie AfFary asfo amfore s fac
B 41 A6 TR [tz Fro’ 08 =g ATy
TAFIY HNAFY F41 =T (Ba 1)

Fig 1

LAPPING PLATE /

LAPPING COMPOUND
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TS o Fa =W ©@ 2) Aty AF
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Tftw|
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Fig 2
GROOVES TO RETAIN LAPPING PASTE

COMPONENT
BEING LAPPED

LAPPING PLATE
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Surface roughness expected from manufacturing processes

IS : 3073 - 1967
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ST=IY B

AT IO HIE 36 (ATH 600 A, O AR
IO NI e =61 120 (AT 3201

fafew atafre T1az™
mm BT (steel )
IBIGEREIEEIEN] DIETI® (EIRT (Cast iron)
4R I (=6 41g
Bl B0, PRI 2onm

HSTR CFIF (RAe TeT B 4 G (M (AR

Fig 4

NI

&
STONE e BRONZE GUIDE

POWER STROKE HONING TOOL

F1Bs ©FeT (F1B2 FI30)

FI0: O NFIRLINT IITF FAT T, LRV
CAMRE TG (T ANGT (56 II2E AT =T ©F (ANTIR
O3 19219 FAE T (ST BT ¥ (PN
ST G ST WANTS *FT 41g FAT 2|

FI20N2113014
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™.1G7 9T Q¥ (CG & M)
f=B14 (Fitter) - aTFT ->

NN GAT T [F© ©g 2.1.131

?s_%ﬁgﬁ (Frosting)

STH™IT: G2 AT (10T AN STFW (AN
. 363 97 T FATO

« 6 FATF Oy fF IeT

. T8¢ 999 *gfe 3T FATS|

Fee

F0 IV JF6 AT (TAMN FNA F1 416 ASH
G FIARK TIL I AfGoro HAT T PO
P28 I (IO AT

YN B0 ATONIS T B0 N 1 ZRI19F a1
oA P 510 =T

(T F02 IIIRF FAT IV

T TN BT A A BT FHSETO (O 417G
MG GATY R 57=o = |

) B (o B | RO o = B N | CRIRNYF< s o B (4
IS TFCRET A4 T G- TSI TGB!
FAR AIICS HOEI6 2 ATFN (ST N1 =T |

T3 N, (6 ST I M, SYN 76 4o
AS AT WATIR SN AHE, TE FA (IO
TSI 51T BT WS TSR (AT 1T

&g Fona face S s F68: a1 (5f<se
I

2 &g Frema T56: @ e
B 1 - TTATCY RGN

Fig 1

Rest the scraper
handle against your
shoulder and keep
the scraper blade
tip in contact with
the workpiece.

FI20N2113111

IR ISR (FIC WK B4R (55 o Ry
T wioM 933 STFHNTE SN T B L
LA Y|

GO 2 - WAF IO HIFN
FENACID AT 1/2 - 3/4 Y 4TI FIHAOS 40T AUCO
AN WALV T© IR I 9 JNGATBID

AN NAE Y G SN == 4=
TIVT Y (TR AT T |

56

CSBD 3 - FHITNF A9 TN I ATHST FPA

AN AR TS AT BRI 9IS 721 FF,
NFONT TG WHNNE TE T AT A
B, FNARGE 1/4 - 1/3 G N FNAROE I
TS I Ol |

Fig 2

USE YOUR HAND TO APPLY
ENOUGH PRESSURE TO THE
SCRAPER TO KEEP THE HANDLE
IN CONTACT WITH YOUR
SHOULDER AND THE TIP IN
CONTACT WITH THE WORK PIECE

FI20N2113112

Fig 3

FIRMLY HIT THE SCRAPER
IN AN UPWARDS MOTION
ABOUT 1/4-1/3 OF THE WAY
UP THE SCRAPER

FI20N2113113

B 4 - fZfBs 1S Ragefe Fav

STRHHTTT ATS AT 45 B T ST gro
GG (e, FRNIfS (1401 (SR FASTH 3 ARATSfS
FE | SRHNT ST GLG AN FOOG AN
76 FSifFe (off Fare IS HNIf® T

419 5 - TN (BT YRAIGS FHN
INNE A OGS AN O (PCY CON 4

AN FP |




Fig 4

SERIES OF PARALLEL

TO THE EDGE OF THE
WORK PIECE

FROSTED LINES AT 45°

FI20N2113114

Fig 5

SECOND SET OF FROSTING LINES
AT RIGHT ANGLE TO FIRST

FI20N2113115
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1 .I% 9 aW (€6 & M)
fB1a (Fitter) - aTFT ->

WNATNL G T [F© ©g 2.1.132-133

Cﬂ?{W I ot o1y ﬁ%ﬁsgm (Heat treatment of plain carbon steels)

CTH™IT: G2 AT (I A TN Z@qN

« 59T (steel ) OI¥ fSIHFSHT (Heat treatment)d STFTH I°(T FATO
« (3 FIL BT 7O~ 32 (AFTEIF 4~ 1 FaT9|

T fofFSHT (Heat treatment) 932 47 STH*IT

2ITOF (AT O TN I3 13N BN fNod FE|
A2 IS AT AR ARISN 1 (IO AIF,
AT 9 M 51N AFISN FE| T 9 IO
AR 1% @y 9N FE I3 ORAR A6rF IH0
At 2@ I A ARISN FAT (O | O
ARG 93 G2ONd 2TMed ([T SAFH, FaW
38 STGT FAF LA ANIION F19 AT FAH I =
o] O 5P Heat treatment) ‘|

FNITSF TN F 43 (Bg 1)

Fig 1 FERRITE EUTECTOID STEEL PEARLITE AND
PEARLITE CEMENTITE (FeC)

0.0 05
CARBON CONTENT IN %

YO JH6 RFAT YA (9T TVNTOF T3 TN 7|
A6 NIRRT WA 3P (AN WP e
NN (M AT | TS (steel ) OIF NN I (NG
3T

2GS (steel ): (FTRT G FIANT AF0 FT 4G
fFE TS FRNT AT 1.7% 97 AN =TI 11

CHARE : 0% I TF 49 WAV M TN (steel

FI20N2113211

) T (ARG T QTIPS VAN 2 TANT S
GANAF OIS |
IR RO ETE

(=T ] PN IS G R TS RN
RN YFE ©F WEIN FRI2G’ A FICAO126
I G2 TG [ T 98 O5F (5@ Gt et
eifl

2SBJUNG/AZE

fﬁ::?f(Eutectoid/Pearlite steel):-éﬁs% 0.84% FILN 3=®
( Carbonsteel ) QI eutectoid ERe| V) (steel ) PEARLITE
1S (steel ) NN A6 | 4f6 FARE A BCTHIR0GH
(BT W< (Y =i S=rrat|

58

ﬂgm 29T (Pearlite steel )

0.84% 9 (I FEY TS ( Carbonsteel ) I
TRARRGIOIAG 2O (steel ) I ARG 433
STCNO120 |

RIRTNTRGLBHIHG 279TO (Hypereutectoid steel )

0.84% 9 PN IRV MO ( Carbonsteel ) T
RRATROLO|LTY 22O (Hypereutectoid steel ) e
AA26 G CFATG |

@\‘%@ X 3TCOF STO (IB.SI 2)
Fig 2 @(‘2
900
-
AUSTENITE &

850 | Upp, S

() 1 (‘)2'

% & AUSTENITE
800 [~ AUSTENITE | "7y, . &
+ n
FERRITE St

750 |-

$ CEMENTITE
7 \

I CEMENTITE
+

PEARLITE

LOWER CRITICAL TEMP.

FERRITE + PEARLITE

w

65

o

600

1 1 1 1 1 1 1 1
0
0 0.2 0.4 0.6 0.8 1.0

CARBON CONTENT IN %
HEAT TREATMENT - RANGES OF STEELS

2NTS (steel ) GG (e, I T AFTISN 723°C (A(H
®F T NE© TGN FIICANS I =TT CONZG' |
HTHAIRE W-(5IFF | SN TS (steel )(F AT A
SIS F1 (A, A[NN FIOCA IO AF A2 Ao
SR W AMF T ACE TG2 (NENCIT
(@I |

NIV TMO (steel ) WO IS A HCGAIR06
ﬂmmaﬁﬂwmm|
aiaﬂmﬁﬂgww I =& A3 (GIRFT
A6 OIS T (Wearness) -AFSTRIRT I3 NI 419
HIGLO A

1o fofaesr (Heat treatment) A& 933 [CIA T

(A=Y TS (steel ) OIA-2RATR A2 ASAFICY
FOMNR ARTSNT T W@ 9, O TS
Oy fBfFLHAT ( Heat treatment) BIRAT J9 (IFByesfer
NP ARIES 2S AN

fRfefe [Jfoy o 6P ( Heat treatment) G2
OICAS STH*Y].

FI20N2113212




HI6 FNOT (151 FAT.
B (Wearness) ATOCLICYS

(Resistance) Q@EISQ. (ACH

GG AR *1e 28T
PITCY BN OO 1 PO

THOT IR ¥ ATOCLIHT
(Resistance) ACS 6© FAC9.

FTOIIFHAT:

BN g (O B2 FACO.

FY (Wearness) @W/WN@
VR A0 | (WR=ARIEAT

UN© FACO.
BN (steel ) VAN FACO|

319 (steel ) GF (AN

oIy fofsesr (Heat treatment) W% RTAT 29T (steel ) OQIN 433 I EIPER

(Heating and quenching steel for heat treatment)

OTI*IT: G2 AT (1T AN SN 2N

. R fE O 933 SAEF THBFT TN W ST A7 NTLT ATYFT FATO
. O fSfFST (Heat treatment ) AfFHTF fox(6 VBT I FatO©
. TN (ATH AN (2N FIEN S5O0 GT SATAT ST Orormrar [N Fare

& erom=

fRafFosne eromrar (Lower critical temperature)
(T SN WPHARGT IO A TTON &
Y 723°C4, OF B (NI IR ST O
Db £J°|3$S o] OIANNIN (Lower critical temperature) <&l
el

Totaa  fFoama oromm
temperature)

(T STHAETT TSR 519N TN APHAIRG (O
HAFA® T OIF OAL (FOPIT OINNEl I |
A6 TT® FRNT IR B2 [Nod B ATIS©
=1 (Fig.1)

(Upper critical

Fig 1 1200

1100

1000

900

/
/2 R E———

800

723
700 !

TEMPERATURE IN °C

600

500

400
02 04 /06 08/ 1.0{12 14 16 1.8 2.06

0.57 084 1.15

FI20N2113221

CARBON CONTENT IN %

[CLIET-R

0.57% G4 1.15% LN TS (steel ):-a2 CHCH
EIGIEGIRC G (Lower critical temperature)
723°C G3 GG OII SINEl 800°C |

0.84% I FS61eTa T, a1 51 5 933 2T 57 6 Tonz
723°C| G2 TS (steel )(F IeT1 TF ROLOBLAG 5667 |

O fofFSHAT (Heat treatment ) 9 O 417
- NN PAI],

BN IIEN
- P2EAML (Quenching)

YN TOB 23T T (steel ) ATAMGNT SINATATT
g, O3 46 NHE ST G 92 SIoNIEry
4 =1 A5 T@IHNF A1 [y STNeI szeifde
FACO (M| 92 A FTorE onfIss I =T

f2f5s e (steel )

4 §§1(Furnace) IBEIR (Selection), 9N <JH_JK
RIESIEEGY) , STNCIE IYN J33 e™fors
TGN SN Nty weie e $org fAod
PE| SN FAH TNF ]2 SN A ANAS A0S
NIV, g9 OV, O fofess (Heat treatment ) <Rl
T WP G ZoNUg B Ao Bl

onfFaa AU

a6 o TA-CGTF*N, a9 NG 79,
§@(Furnace) 49} EKW RIERIREUEN §F£{(Furnace) (49}
BITSE RN B9V fNod S| CfP99 G G516
O LR M2G Frol[P WIZT T 27 I 433
N WY 61 G AfS 10 NN ywry At N6
43¢ G5 W1eTy SO G A 10 R 0w 10
BB

f3f2fe:

NG (steel ) N OINATGN 600°C LS TOOGI TSI
BisKiISREREEIRCIES]

W{ (Quenching)

ATAGT Moo Slgork THF Mo F0a, [fon
PRABS (Quenching) TG II=F F1 =
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SCETT AAFONI JIITS  PaADL  (Quenching)
IR EGE

- JIRN IV
- G
- (o
- e

2N T3V B® Noeel (77 T4 AL Mo Ao 28T
= G [

2N TV (Sodium chplpride) S1F fNs*™ (g FIRY
57 Reg NN TA~T Sood SIS TR 3
SR GABEY RN FAR FIACY 97 (DI TN
5fo® SPSfATE JRTT (| aff e Wy @1g
©rN-  fBfFLAT (Heat treatment) FT SISERZIA) 3
O CTAMTIISY SH FA|

SR PR FHET TN G Y TRV IS
=M GG PENML (Quenching) NI RS G
28T TF AMOCS |

ITS PBE (O JHO PN Tl (O I(J. q2
TURTHNT AR 6L (96 IIZT BT Bo® V|
RO F2fW2 (O, T FN (WA 8 FN BT {F
2 %O (73 TR Med FACS A, AfCrFend
CNeTgh | *ITg PO G (O PO IO T
(TN MoeT FIF 2T (22N IR 5B (51T S
WS WS 27|

3% RO = SO *7' 919 G 16T Mo IR
A1 =T

Ww (Carbonsteel) *1& H4l (Hardening of carbon steel)

STH™IT: G2 AT (1Y AN STFN AN

« BITOF TG TN I FATO

« 31T (steel) *1F FATA STH*T (T FATO
. *IF TSR ATFWIB IfT FaT© |

TG T8 2

OGN = qF0 o-  fBfFesw (Heat treatment)
AfEI (TN TN (steel )(F 30 - 50°C A7 O
TFOFIT @& AN TT| TN (steel )(F ©IF T
G GG JHI0 WOF SINVG (TS TN FACS
FRNPL A7 TN WL NMO T | BT 2T (steel )
TS Mod LT ST =7

RITE[N FAF ST
O FCOFOl [TIM 93 ARSTANET  (Resistance)
(IR ES ¥ (Wearness) .

G2 28T 2T THF (IFBISF Ae1Io F(S -
(TN IS, Fo©I, TANTer TSN |

TG T8 AfHw

04% Jd TAW IR =RWA = 2%
(steel ) ST TGHOBIT O WTHT BHNTH 30-60 S
AT Gad TT1 (FBd 1) 5 mts IF6 F2BS 4
SN |/ 10 TR SBes [y wyrwime | (BF 1)

Fig 1 THE HARDENING

TEMPERATURE OF
THESE = THESE STEELS THESE STEELS HAVE
STEELS  VARIES ACCORDING CONSTANT
DO NOT  TO THE CARBON HARDENING
DEGREES IN HARDEN»} CONTENT. TEMPERATURE
CENTIGRADE |

| HARDENING

|

I

|

|

|

oc | TEMPERATURES |
| |
|

|

|

|

|

. 1100
1000 = %
900
800

700

|

| 0.85% CARBON

| (EUTECTOID

| POINT)

[ 1 1 1 1 1 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4

PERCENTAGE OF CARBON IN THE STEEL
HARDENING OF PLAIN CARBON STEELS

600

TEMPERATURES AT WHICH
THE STEEL IS QUENCHED.

500

FI20N2113231

TRANT JF6 SATF WA TG (steel ) T© G
M| TFMOT N G2 ATAGNT FORFOR BN
RS FI G, (O, J12N A Y AN WLy A
BISEGCES]
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Wﬁ( E3a119) (steel) Co=1fas (Tempering the hardened steel)

BTM*IT: G2 AT (T AN 56N 20N
. (B=Ifas fF o1 3Iete
. (B=MATI ST I°(NT AT

. (B™IfA 7€ TS OINTANE (B=ATA FATA FALNSFHF ANy sST~ifFoFate

. fS6taa (B=enfastaa St 391 FaTO|
C=rfas f&2 12 (BfIe
G=NfA = g6 ©O%-  fOfFSST (Heat treatment) —
S BT AT 400 T3 CRABRIGH A @y | & 3 fo atts|as
I 2GS (steel )(F AT SN T T, SR ST oA (©)
A1 2T B Gest 230 FIFCN 4|
TS (steel ) (B=fA STHr*T fgenT qs falfer 240 MG UG,
O (steel ) O & WIZF LTS Y ©% 2T JIOE|
fFg IO TN AIF FA T NN WO, AT | grysy 92 FmF 250 v
PLOTONP IO (Y 8 (UOF (A(F COA (F (I &S,
FE AT
s, fANE, 2 GG RSN
(GRS 9 BTw*T =eT: E?;%@fl e
_ OIS ¢ 7S 1L Rivets, snaps 270 Wﬁf@'@ﬁl
- PO A PRI [NTFT FA00  Snaps.
JE— (51 B, S 280 TSI THPH.
’ chisels

[z ° _ ? 61 FIOR G 290 AP N,
- %P AFSTANYT (Resistance) ATANG® FACO| S5 51
BTO (steel ) (BT AT e - 200 -
(G AfFAE N AR & O (steel ) (Screw) T3S . S
TS (BT O ST 41 1% A3 ST T 320 ESEURIRL
GHG IS STNCIR O $2ADS (Quenching) 4 4T 340 SNERICH
WO (ATF TATFA NI FA1 =T (T (G=A113e YT FOIFO! 450-700 (T8 (3]
AT ST 2O (FITN fAT© FAT (TS AMF, Q0T T FAF
TR (G~ ST T R A1 =1 57 1 [{fon G|

AT GAF (G Ol I3 18 (AT |

E3a | 10} (steel ) affes (Annealing of steel)

STH™IT: J2 AT (10T AN ST IS
« 29T (steel ) AfNfa: S TFH IO
TR 99 STHeT 3T FATO

. wmfAfers Af T I Fare|

FOFTT (@&ET THE TS (steel )T MW F(F,
ATAGNT RIS o1 (MEARF T ey STNCTR
G5 PRAGS (Quenching) ¢ (JTY 1% §@1(Furnace)
T W GG SRERe =07, SeRee 33 &g e
Hroe FAR VLT NN A G ST=o0F F41 =T

[CIAL )]

- BTG (steel ) VAN FACO |
- RSl TS|

- OIS (T SO HACO |

- (R PR ARG FA1 A7 AT O
fofFeST (Heat treatment) AT T 2NT®
(steel ) ABO AT

wTfers fgssr

1L 1) o KO S [ € I U | EACT R LS (U B O e o [
TN fHOFIA ST WHNT ST 30 (ATF 50 O
CTEIRTIS 9 RIRATKRGIORING BT (Hypereu-
tectoid steel ) GT RGO O TTHNT T 50
&Y (STAfSTIST SN <1 =T (Fig. 1)
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[
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DEGREESIN
CENTIGRADE

NORMALISING
TEMPERATURES

980°C

o
=3
=3

©
=1
=3

-
[=]
S

[}

S

S
I

0.85% CARBON —| (EUTECTOID|POINT)
| |

I}

=3

S
I

Lo
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
PERCENTAGE OF CARBON IN THE STEEL

NORMALISING TEMPERATURES FOR PLAIN CARBON STEELS

TEMPERATURES AT WHICH PLAIN
CARBON STEELS ARE NORMALISED.
@
o
o

FI20N2113251

PR S50 T 5 mts/ 10 NN @EF T 51N
FAE OINATT A4 T | PR BB Aroed 1K 2R
=& 100 (ATH 150°C/T0TI

R |1} (steel), AT O Oe, §§f§f§1(Fu rnace)
I% I §fF(Furnace) (S ST F1 =T 1 A6 SF
J1fet, WHINT Z M QBT QIR Y Womime F1 27|

WW&W‘T (Normalising steel)

BTI*IT: G2 AT CITT AN 56N 2N

« BT (steel ) FTOIID AT WY 973 9T STH*IT I FATO

« NS (steel ) FToIfd AT AfFHT IV FaTO

« 37910 (steel ) FTOIIS FAE AN (T HOF Ol WTAF FACO X Of JACO|

OIS FOSE THNARFT A TG (steel )
THAFIIRET N AfFNGe Fam  afFufore
E{ClIERE RG]

[CIAT

- QO N (TN WHIF B AN 1|

- JEAIE SN B 472 AN Nod RSN FIACY
WOTBAT FINACS NMP® (P d72 CBF
ISR T

- RS

- AT PO

- ¥ afet g (Resist) PCO.

Afgw

FrOMRIFFAY (ATFH SN FeFA (NS, WA SATH
TN WFF O W2F (Bd 1) (ATF 30 (AT 40
iy (TSt S rEry IN=eId S9N FACo =S,

O | NG (FIRGEH, BIEAIR ]S PG *1& BT
DRAIfETC® FTORFPIT P Bivw|

Toder

OANFANGE P2BS I G I F2Bg IS 14T
ST e, I B BHNFIAOF SN ISI0TT
FTOIRP BN AN 2T SHNFINOE JN~ I
TS FIN 3T IS 5 T BT IS FAW|

Fig 1
DEGREES IN
CENTIGRADE
|
FULL ANNEALING |
osorc  TEMPERATURES |
1000 I
> <
1 ¥
900 | 780°C
|
800 e
750°C LcT

700

600 [—

|

T

|

1
0.85% CARBON — (EUTECTOID POINT)
500 [—

TEMPERATURES AT WHICH PLAIN
CARBON STEELS ARE ANNEALED

|
|
| | | | | | | L 11 | | | | | |
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PERCENTAGE OF CARBON IN THE STEEL

FI20N2113241

ANNEALING TEMPERATURES FOR PLAIN CARBON STEELS
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1 .I% 9 a9 (€6 & M)
(Fitter) - GTTFIA -5

WAL G A [F© ©g 2.1.134-135

RIS (steel ) 91'@)' & B4l (Surface hardening of steel)

CTHIT: G2 AT I A SN Z@qN

o« (A *TF FAF ST GINTO

- FEARMTI: 97 BHPT I FATS

. ST FIARMT1: a7 STHHT I FATS
- ST AR fSre Af ST 3o

@AENEOI THADPIT WINR AB6 F, Y
(Wearness) -&o(d R I@ WW 3¢ Aref
GIRCNA (Long life) (Long life) T AF0 *1eF, *I<5-
ARSI (FF =T TS | (IR 42 S X=fB %
G FI JF3 WL NS (TS | (Fig. 1)
D 1 FAF 4N
- (T QTGS
B ETIEICH

B EIACIER
B ) E D EAMUIDN
& I F4T

A3 AR G AT WA 0.15% FIL ST
ﬂ?zﬂﬂ?%imﬂ—(stea ) (ACH (OfF I =T MO OIdl
SR *1% S8R A G w1 (M|

B[O (steel )ﬁ? AN O 5P AH(Heat treatment)
ORI T (TUMH D BIAT FIRANI ATV 21T 0.9%

i |

Y FHIAZGG 2=NS (Carborized steel ) OB A3
fAfOTT (a1 =T, WYY YK B0 A T G
32 (A ATIG WP NIW 98 1S AP
= 1)

Fig 1

THE OUTER SURFACE ABSORBS
CARBON AND BECOMES HIGH
CARBON STEEL

THE CORE REMAINS
AS LOW CARBON STEEL

AFTER HEATING, THE WORKPIECE HAS HIGH
CARBON CASE, WHICH CAN BE HARDENED
(b)

WORKPIECE OF
LOW CARBON STEEL

CARBON-RICH
COMPOUND

WORKPIECE HEATED IN CONTACT
WITH THE CARBURISING COMPOUND

(a)

AFTER QUENCHING THE CASE BECOMES
HARD AND THE CORE WHICH IS OF LOW
CARBON STEEL REMAINS SOFT AND TOUGH

()

FI20N2113411

(T ST W2 NI O 2 CHOLF BN (6
fRTg St ATy A1 o Moy 2tersy Moy IR
(ACFH B@IH FT (O AH|

(51 *FHIY 7f6 T Jpifers =71
FIARATe TS ATHT FIRONI AT I A1

2 oIy fofFESAT (Heat treatment ) TE NI (I

RIS 2T =2 =7 *1& =T
FEarzfen
G2 {FIFANA, TN© (steel ) qBO PRI
IS JH6 OHNTF OINE TaY I I A%
FRN ATIGNT NoITOrT AR N AT LS 12

SN A T L PO, ©FeT A1 5T MR
SR BT (IO AN

S CF(E, A3 OHAPINSE (ACF ST FILNITIST
ST 880° 9 930°C I WY OINNTGTY I I8
HTE AT A (diffuse) | (BT 2)

Fig 2
TEMP °C

— CARBURISING

1000 — CORE REFINING

g\/\\
~_ REFINING THE CASE
~ ~ ~
\\déf:,,,,

900 — \;
\ S~ <

~
- ™~

800 — =

700

600 —
500 —
400 —

300—| /TEMPERING
g

200 T T T T T T
0.2 04 06 0.8 1.0 1.2

CORE COMPOSITION

PERCENTAGE OF CARBON IN THE STEEL
CASE HARDENING TEMPERATURES

ATF IR (TF 3) (@FFF): T g6
TS LTo ACH AT B T (T O PIAATROR

CASE COMPOSITION

FI20N2113412
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LT BT (TS AT IBIBNG JACH S A9 =TT
3% IR M 5761 B =Y 38 A0 OIRA GRAT
Aty (4 M8 =T IO (NS FRN M QR
(ICS =T A A2 ACH (FINS IO AN FACS

AIH IO GHHIAR0GH = |

PG WIT FI, TG, GINGT I FIII (S
A, O ATFToE HfoNT I TG JH0
NG, (TN [ITIN PRONG (5 341 2T (5T 4)

ST FILATR T FAARAGg I T T Bk
Pl (FTO AN (Sodium carbonate, sodium cyanide
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Fig 1
RETAINING COLLAR

DRIVING KEY

TAPER NOSE
SPINDLE

LATHE-TAPER NOSE SPINDLE

FI20N2113611

Fig 2

FI20N2113612

MILLING MACHINE SPINDLE

- (B™F g3 oo
- RN G RS TEfe |
(TATaa IRt N

G @fFre (G SIS a1 STy Aot ST a1
Ofow:

- (GRS 1]
- R ER| ([Tav, q, v 8 »)



Fig 3

DRILLING MACHINE
SPINDLE

KNOCK-OUT TANG

MORSE TAPER
DRILL SHANK

DRILLING MACHINE SPINDLE AND DRILL WITH TAPER SHANK

FI20N2113613

Fig 4

INCLUDED ANGLE OF TAPER

HALF ANGLE OF TAPER (OR)
SEMI ANGLE OF TAPER

60 SECONDS (") =1 MINUTE (')
60 MINUTES (') = 1 DEGREE OF ARC ( °)

AN ANGLE EXPRESSED IN DEGREES OF ARC

FI20N2113614

Fig 5

EXAMPLE: IS SELF RELEASE TAPER

(MILLING MACHINE SPINDLE NOSE) IS GIVEN AS: 214
i.e.
Dy D,=7
L=24

NOTE: L IS MEASURED PARALLEL TO THE AXIS

DD,
L

TAPER =

AN ANGLE EXPRESSED AS A GRADIENT

FI20N2113615

Fig 6

LENGTH

FI20N2113616

Fig 7
TAPER Y mm PER X mm ON DIAMETER

LENGTH

FI20N2113617

Fig 8
TAPER IN 1 X ON DIAMETER

DISTANCE (DATUM)

FI20N2113618

LENGTH OF JOB
Fig 9
INCLUDED ANGLE OF TAPER
— Q

[=2]
" 2
LENGTH S
&
N
w

SIS (BT
Be- =15 99 Gy (BNF

=

- 79SS (G (Self-holding tapers)
- ¥-Y& (BAF (Self-releasing tapers)
?—Wﬁf%@ o (Self-holding tapers)

EAVIRIRC CB"TK?T(SeIf—hoIding tapers) OGN 1Y
A ACH. 4B (FNS e TGOzt gz fG,
g 2onfia Wrer FIs TGRS 417 LTS A8
BTN O3 59z =31 (6@ 10)

IR G TS OIS BIATRIS et
- (NG (G

- I (B

g Boa

[ AT BAR T 1200 (WS (GRS
SRS FITO MR WP = (UG 4, 6, 80,
100, 120, 160 G<g 200
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END OF TANG
REACHES THIS
DEPTH

TAPER DRIFT TO
REMOVE DRILL

SLOT DRIVES TANG

TANG ENGAGES IN
SLOT IN SPINDLE AND
GIVES POSITIVE DRIVE

TAPER HOLE

FI20N211361A

L

FI20N211361B

CarSt (B (Morse taper)
SRS IO (OATT *VHRT WNFARE =
0,1,2 3,4 5932 6|

(IS (GARA(Morse taper) SIFE S (GARG
3 $® =71 afB 1:19.002 (ATH 1:20.047 LS

7o TNIF-I& 7/24 B= (57 12)

SIYRTS IO 7/24 (GATF NN =e1:-30,40,45,50
43¢ 60!

2 30 G9 7/24 (BAAF (B SCLS6 ST (D) 31.75
NN 933 =g 60, 107.950 MY = | 57 WA G2
SR Ny A |

WNINTY GTAFA HICGT ITO (BATT

FA =TI

STUHT ST =6

- P @R

- BIR (Key) G338 BIR (Key)STH (G|
o= (Boma

A6 ST 9Z® (G FH G II=® (G|
™= 13)

Fig 13

Jooo =

ZN
N

PRESS IN OR DRIVE IN

== 150

TAPER PIN

FI20N211361D

Fig 12

214 EXTERNAL TAPER
AS PER 1S:2340

FI20N211361C

e (PN IITe e NIF 993 SR
HYRTS F-Yfer @W(Self—releasing tapers) e
(ST =T | SBIOTS F-YfS (G (Self-releasing tapers)
=61 7/241 Af6 GG AIGT (BT TN ST AT
3F WIEN 92 YSe AZMe! FE| A2 (BN
ST e S 5= w1 G2 a7 SUmees,

(BT = 1:501
(BN AT 91T (16 7S 2T NS 41 =91

BT PRefd IIEWE RO N1 FE el
U FAO G (P SA=TOl BB
(517) 3¢ BIf] (Key) ST GHATE

AR (BT = 1:100 1 G2 (BATK BIfJ (Key) 438 B (Key)
ST I F41 271 ((BF14 g3 15)

fasms

I AT TN TIZS (BT T WS ST
GJ G

IS:3458 - 19811

(G 9 fox 4=0wa:

BI2o1 - GG =5 T N6 ST o 3
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TAPER 1:100
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Fig 1

DOUBLE ENDED PLUG GAUGE

FI20N2213911

Fig 2
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Fig 3

PROGRESSIVE PLUG GAUGE
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Fig 4
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AR R T WA, JF6 G (BT AT (G
G312 516 KT IO CHIETT JIRT ANfFe 2.

Fig 5

END OF COMPONENT MUST LIE
BETWEEN THESE LIMITS

— [

(Bor= fas corer (5T 6)

Qe GHfO (GATIF NGl 93¢ AR AT ToIR
AT FACO IO T | (5 A]R ' (NT-C5T 9y T
AR G F2 (T feite ATI*R FHI2I FAT 12

—>

FI20N2213915

(B ATS JB6 CHN Ao AH|
Fig 6
N

END OF COMPONENT MUST
LIE BETWEEN THESE LIMITS

FI20N2213916

CYT AT (17 (foq7 a3 8)
WOTBAY (OB (' 933 (-9 IO (AT AT

(STOSTER ST AAFN T I TN VAT A5 (TSR
ol JF2 NS IIZE I

¥ fae corey ((Bg 9)

42 (STOfE JHTD AR (TG [Tl A I FACo
JRES 2| BHA (F(H o6 (@ST J6 498 IH6
(16 ST, ( Screw)2 JF6 (TG BFH ICNR IS
(RIG AN H1 I
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Fig 7 Fig 11

ADJUSTABLE
ANVILS

FI20N2213917

Fig 8

FI20N221391B

ADJUSTABLE SNAP GAUGE

WORKPIECE /

Fig 12
THREAD SNAP GAUGE

FI20N2213918

Fig 9

FI20N221391C

FI20N2213919

[/ 1% (Fog10, 11, 12 932 13) Fig 13

T (TG TN (STTG IO NTHT Y W
WIFICAR O B [NHE SN N 17 A2 (LGS
A FAF JBI6 T© VTN

Fig 10

GO

'GO' END
ROLLERS

40g6

OO ON

'NO-GO'END

PLAIN SNAP GAUGE ROLLERS

FI20N221331A

ﬁnc{ Cm@% WW% ﬁ_ l \s ?za ﬂag CW w THREAD SNAP GAUGE
SR SRS G733 SR SR S STy | ROLLERS TYPE

FI20N221391D

IR BAK ST, FIG(G (' (ST J2G AT Bo®
RS 'A-(o' (51 Sre TS |
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W-ﬂmﬁ (Selective assembly)

f5af® IFC v AT U3 96 W- HIAN TN
gy 2 ffde 1 Gt (@ 14) 9 IR (T
SO N6 WL IO @6 fFE FE| 42 Grery
AT [ q33 IAIZE, A7 T FAT Ffo~
PRV NS e TR PN (OfF F1 Sow|

Fig 14
—
] F,i,ﬂi,i -
| NS—
- w
- 03
- g
SELECTIVE ASSEMBLY 8
w

O-0HAN .ﬂmﬁ (Non - selective assembly)

(TCH NG JF2 WHFF 2 (T CIRANT ([0 =6
P (TN JF6 JOTHE T© 2T, I3 4F6 ZS F1
T THFNMIFT I35 I Afolie Gt T2052
NS | (oa 15)

Fig 15 —

-

IO O

NON-SELECTIVE ASSEMBLY
INTERCHANGABILITY

FI20N221391F

O- BHAN(Non - selective assembly) &'Cﬂ'ﬂﬁf
srefrasfaa Ty fRfSsrasTer o= |

WYNF ATIE TLAAN, WA AT TS A,
RGN STNEREE (N SUEoT ((21 2TF, (F7
fROTY AT WA=, 577 GO 998 VTS |

1 foefs ey

S 93¢ FRFoFER 6 AfSe HT6w, (@A MET
WP B AU =T A9 [RON (A9 =6 (00 *mega
WA I =¥, oY 46 7S foufe Hrew
25 “ififee|

Ol RS oI 'H MST G 5IF =, T
NS OGS GG IR FAT V| AT FIIY =T 1S
'H a3 fRF RS ==r1 a6 QS @& (©a 16) W
Aol

Fig 16

HOLE

ZERO LINE

BASIC HOLE

FI20N221331G

g foefs fSTsBN(Shaft basis system) f®a17)

Fig 17

ZERO LINE

SHAFT

BASIC
SHAFT

FI20N221391H

ST 93¢ REB e a3 AN T, (I *MTET
AR % A4 =W R [RIGT (17 f=F6 1891 &=
NS OO (e 2T, O A6 =g fouf®
FRfow | s RPFS oI 'h' NP G ([@07
(NS 2T TLN TR FOQfS WYY F1 2| I FIKYA
= *MTHI6F SR RS b =71 aff &S =g
ey Aol

NS ﬂo_\'gf% B[R (Hole basis system)ﬁﬁ?@‘?f
T FAT =TT, A FRY =4, fFE (XN ©HF Ko
FRY, A5 ATF T IFT NS (QYOANGT AFITS
AT O | OTRIGT SHIGIG Bfets AIRF FI 51 (o7
I (ICS AR

fonfe affa 56, Mo foufore 43 *mTga
foefore oy, foa 18-4 fofae Fa1 AW

Fig 18

Yy TOLZONE OF HOLE
I TOLZONE OF SHAFT

CLEARANCE FIT

TRANSITION FIT

=N
HOLE BASIS SYSTEM SHAFT BASIS SYSTEM

ASIC SIZE

B

EXAMPLES ILLUSTRATING THE
HOLE BASIS AND SHAFT BASIS
SYSTEM

FI20N2213911
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5111 9 97 (cG & M)
o1 (Fitter) - C5TGT

WTNATNG BT A [F© ©g 2.2.140-141

fafae (Bearings)

STH™IT: G2 AT (1T AN STFN [N
. fafasTaa Sty 3T FATO
. (3 fAifae a7 I8y 31 T ate
. G fawifae a3z Yrb ffas 39T Fate
. 39 fAWfas 93s 93 AFASFT I FaT0.

famfas f&2

Rfds s 9fe Irore II2E F41 2. 9o
AT, NEE AT G2 S @feg TR =0o
A

RER e g6 G 1 ATFIR =¥ 79N I
[N SRR SNT SHCP SRS DA A AN B

famfas 93 o1 gurew

9o Rafds 9o o |, s a1 AfFTR
6 LA TN ST T WA SR B A
SRS R I FR | SN 216 (B =0 M
8 '@ *AO LTS WCARTS NST=4F I
ST S SIS TS =T T AT, NN RTH
BIRER IR O R NP AR EIAC R (€<

G5 R GAFACTR RS (IHEy AT Gfbw.

o1 Sfte:

Sfox ST TSRy AFSTANET (Resistance) B
PN

- 9Ol Y (Wearness) AOCGICYT (Resistance) IR
RIBES!

- WP (GG IO A0S TN 2J

- RafRk o (F @ O ARERIN FA0O STHN
G|

- Y (Wearness) ﬁwmﬂ(%sist) PO
A

- 4fS (TR 2T B O (ATF JHO STNH
TN ACF, TS TG PG 28T =y 46 Sret |

g2 TGOS Sogs iy Tosae Mo~

(Selection) R Y (SAGHFACIT IIZF NN

Y T (TCS AN, (T ATG |

JITTAYZ

IERIEREISREETIESE

- M6 % A =0T fOrF =y T8+ ]2 4
AL (Bt @32 2)

- IR (3 SR BIEAIR FI~Ne1iw

- O rQW3fel(F STsTo FPN

- Y (Wearness) WW

76

i efe SuRers (ndtes =
SN ECRERIIER ( Plain bearing)
- R o ﬁ'ﬂTﬁ&(anti—friction bearings).

Fig 1

FI20N2214011

Fig 2

FI20N2214012

C?,i?ﬁ' ﬁ'ﬂﬂﬁ'{( Plain bearing)

(TG AT TP T [A97 FF 9@t @oTe
1 G R 32 &6 [anfds e =91

ARG a1 T e

4% @fGs [RAR ACH TN AF | (57 3)
.ﬂ'ﬁﬁ'ﬂﬁ%ﬁhurst bearing)

4f5, @S RAfFe WO Trsa= =71 (5T 4)
R famifas g7 taf* ey

G2 Raficefid g3t Faer wHfe g (a3
43¢ 5) dR2 JF6 RNGIE 4 FASMCAT =



Fig 3 |

FI20N2214013

Fig 4
@/\
‘ %
rei NG )
a2 2
Fig 5

)

FI20N2214015

(23 RARLBEATE =g IFRD (RECAT AN T
AT SBIT 141 2 | G2 STHTT O RRGG. AT
M GG BIfF M 5P ( Screw) XA FT T (23 FAT
=%, (6@ 5)

cer2w famfas gz 9=

=16 fIMfAS (Hard bearing) (f5F 6)

A IO S [AfEe SINa M o 9]

JICNTG T G2 (A1R1F OGS 9 (AT HCIATSMTAT
=

FI20N2214016

o famfas(split bearings) (55 7)

a2 R o wids (ofF T =7 q7g [T A=919
FIQfETS GO F41 =

Fig 7

FI20N2214017

¥-A1faag 1 fawfa: Ta s)

42 23R, Rafe Pfors 7-571f77a 99 G0 436
RO IS (I (M8 =W, M [{ifHe 4=
SRS AT WY (0O FIACY AN (R
s a1 [yt <G|

Fig 8
@ 3
== 8
—_— I —_— D
g
v
- i o e
L | —

ANGSUCIT {26 fIWfas(Adjustable  slide
bearing) (f5F 9)

G2 499 [AWfEe =M SINTY O I]IZAMR.  5FY
(Wearness) STN& FAE G0 FMOMG dd (GARG

TS R eomer =91 Ry g6 “ea ey
fowtd BT =9.

Fig 9

BEARING BUSH

\ SLOTTED RING NUT

FI20N2214019
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GG CIRE G famfas (Anti-friction bearing)
e ® wfer fanfas ga svamaer tafrey

g2 AR gofawe Gosqe, (@om™ade e Ao
15w (Ba 10)

Fig 10

BALL CAGE

BALL CAGE

FI20N221401A

OUTER RACE

FATINN SHFAT (Rolling elements)

Aesfet RSN SMHFE AW (W (AN I, SIS
([EE, (BATF (FEK, T 472 361 a3 a2fSe
1 AT BT TSI MY (GINAN (@) (Epry-fNped
NS (steel ) AT (97 | G TNI_ SACHR (16 g TN
AP QI qMR© =T |

CaTTA(Races)

WOTBANT 2 IR ([T e 4oy 1 (@71-8T ey
AT BT 2T YT SAFIISATE NG FA|
Qe B (TG (LRI TN (steel ) A (@PIN-
TR 2T (steel ) ATT (O | O TG, (G=M13e
A3 e H1 =

«ToT (Cage)

AfSG gofiw g aFC 46" WO == (AF
AT AT 2T A2 A6 FTN MreRfens wvg 2(o
i T 3R o OIS R 9 I < s A S S | VG |
(AT LT IOU A4 =W, YN {rosfens <o
Y =T IS FATNW rgsferd Wy Af3F 66 a3
SN RGN Ao F41 W1 9fe Froe, e
(steel ) 1 HF T (|

Ie1-famfas(Ball bearing)

ST REfR e e I9-RafRye@ sifds ez
= (a1

Fig 11

OUTER RACE

INNER RACE
/ BALL SEPARATING CAGE
—<Q

FI20N221401B

(T MG (I I G, HHRTS AR
I AT F2 1 FOND WHR 32 (71G I2N NS
qFH | g2 [RA[efe 2% @ME I (G (6|
o @ ) (A AT WYATS (A3 [IFcqa
TANT WNF (Q6] IS AYNS SR GAel (1S
FACO S|

J-Afa3aa I9-fmfaz(Self-aligning ball-bearings)

e 12)
TSN
7

Fig 12

L
AN

G2 40N /AT 12099 92 GUoNor FIos Fa1
GG (SRR (A1 A | 92 RAfR Gt (e 7=
FACO A TG FUTAARNCNCBF FIRCT AT JCH
|

3« famfas qa=

fSNG ST Q@M I9Te I [W[ = @S
fafds, (@fFe [ufde [fds @ ©Re s /e
T w39 [EfRs® anaNeene @
CTORBAE ATNET FAK G fTOIEN FAT ATR
BJ ToIF 4G 4340 [ TR (life) TR
(6 2STF S (@ GT (@06 35% IS By ars
(NG SR FAE | AT (O [fee Wikeesany
G3g 514, Bt a3/ JY e ey Sifesre =xto
NI

ﬂWﬂTﬁ?ﬁﬁ?ﬂﬁ'&(Single row ball bearing)

@ [fde 39 REfRiwfa g s [Rafdsse
fOTIEN 41 2R IS I JI¢ OIS ¢ A2
e “Aeferm W [ORE @ gofma [
WEHT JB0 @A 90° T (Y ACH| 7o @A
TS (FNF (AR (@1 3| (FIf9F [ I
e foonew. IS O 324 FVORF G Iasfeg
SAfRF ARFE TR AT (MSTF G ANAF
FIYSET I SN =T (e [Fafae 39 [afae
@STE 3 TH JFYDA ATG (TG SoH(F ST
FE|

FI20N221401C
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1A AIfq I fIsfas(Double row ball bearing)
g 13)

Fig 13

FI20N221401D

g3 g o e FA1 1o (@ife [afls I
R IR AR 4N OB IF Ol TP 3¢
ST SISl IR G3¢ A6 S5 WeW YT
e #CEI (PP [fore ATSTRY (Resist) AW
FEI

7o @Ffe [k I [AfFe Jraryf2-onse
WS Pl AR AR AN WOF0:-GF FHRIN-B-
P WGFGLITF WO P2 TR 38 ([GE el
YF ©(J BTeb ST YO ARSI (Resist) TSl
P L *MCHS FFARNCND M AP Gy ({5
BRI

76 (I f[Rafdsta I f[afEe (Breory (IN-Y)
GG FAT AR G2 WOH IIFN O JFH-MF A6
(MG ANSTRANHT (Resistance) AN I (GIOIS
(WG P65 Fel JH6 [ I7 PG FAOF 1.62
@Y | AN O A5G (AMGITL G, fo 1 Srenfgs
@fe [afdse [afde (Bromw ST 41 (T
A

©Iqer AIfq I fqfas a9 541 (Advantages of
double row ball bearings)

1 R R 3 R o1t @SN @ o S=w FE|
Toi M (ATF A6 (16 1 Ao (@OT 98
AG (G| AR TYETS N I IITD

R (JUMH @OTE OB 9awTeT (@19 438
OD 3% 436 G A [ 97 TV AfSHN
I

2 ORE AR [N ed @9 933 I3 IS 955
G5 TR [RARTTT (BT 5T |

3 TR TR I [AfFe g wL=fos [ am
PACO AN CIMY JFP A I [AfFe a9
SRET3feT AN FACO A9 G AUCS A |

I AIfa (@S Tt 3= ffas (Double row

angular contact ball bearings)

7o TR (@ [afde I [afde-a -7 It
RN RN SIS AMF | I G2 (FASTY (1S
B ECME RIS BB EREGIMCE NG RS RN GRERIER
e [Ae® 27 q3e @OT ST 300 (1Y tofF
FE| AN, Q3fF g AT (@S [FfE I
i @i 9Hft NfFe (o e IF2eR IS
P T YA A g AT | 2Ny = O S
e [Rafds 9 [afFy 9o [afE-a @S
(TG 72 TR (TG NS ATF (TN AT A6
6 Ffers (orer amsT| 97 Y = [ efe 92
Y WMo @OTE (TG 433 TR (@G GOy
MR AN FAE G [RETFOIR GNLS | Ol 57T
N IO ST VST .

1) 5 | - 3 sl ) S o R S B B 5 o
SfRce “newr Iw:

- 5200 PIfAG - F26 (@G, ©O% 1S, @ IS A
R8/(R6 I

- 5300 RS - o1t @G, & 51, (FIAE/ Q@ TS
AfS G I |
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™.1G7 9T Q¥ (CG & M)
o1 (Fitter) - C5TGT

WYV G A [F© O 2.2.142-143

CATeTd R ﬁ% famfas (Roller & needle bearings)

STH™IT: G2 AT (1T AN STFN IS

. @ 932 2 (Rtws) Ffas 3ot sare
. @R famfae 97 oF 1 Twre

. famfas AR orgfSs It T Fare |

carera ffas (©= 1)

@ [ufds A2E9 G]e fooigg O (M WK
4G FIOT AFIEA T S84, A6a NN (Se-
lection) O BF (FIN AFE A7 I ATAGH ©F
T @R Ry @S« o @o =9
B ST Cofd FAI 2T A P2 WP I-
RANELTTF (BT ([ (IO (G I=2N FACO AMA|

Fig 1

FI20N2214211

¥-ifaag @ fFmfas (®F 2)

COTeT JATRNE (FIAIF AR - 4 WL - o ([
32 IIRCIF ({0 (AT (F1E ACF | YOIt @AGTa
(ATGH G OI A1 (@] [AE8 18w Iy

Fig 2

%

ﬁi ﬁ'ﬂﬁ%(Needel bearing)

YJ (PO [ (@A, M J3(NTTe) @ Iel
=Y, (5@ 3) G (AT AR | IR YN [ IR
T W (T =06 G Ko [afFe Jwa Fr=ce
fAfRstae IR I VAo ANg A |
5 4 A6 ISP AT oM 572 FfINeedel
bearing)) (HATCAT RCACR T =N fGg -6 |
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FI20N2214212

Fig 3
m B 8
Fig 4

e i 7

FI20N2214214

a2 forg SR(Rtwe) @ =g Grtes sy f[afds
PN

&ifqs famfas Ia-fFfas

g2 AR o a6 SRy A6 SNt @fewa
(TG (NSTF G fGonzs a1 2Aw| (67 5) 96
(PP [{He - (Single row) (RAT TCER |

Fig 5

|

!

I
FI20N2214215




(CNTG @A ﬁmﬁﬂ(Tapered roller bearings)
(foae)

QS T TR A6 (0 (WSHF G II4T© =T
ST (CART 16F ST (GRS @l [afe
JITE T T (TAMN SE_IY A6 @I (@106
(6T I

92 R wfd gy 9 M (AF ™6 ([eTH
T Cof 41 2T (U [T &6 Wy oy
A

Fig 6

FI20N2214216

&T’E‘ I9-famifas (Thrust ball-bearing)

a2 fRufdswfe CaF(Vertical) &6 e (6@ 7)
NOTR G HAF4l 58 (Fwe @S @o Nt
A 1| RTE A6 [ ((Ba 8) So¥etsh T WywiNd
ANB APORAS N |

Fig7

FI20N2214217

Fig 8

FI20N2214218

e =1 Y= *TFIe1 ST=2wF 57017 | AfdForn
TS FAT A THNIHY FAT 20 O fNA9T 32
ST ARTIA 2 FE|

carfss famnfas

(ifers Forg [RAde Am6-fare e [afde wnwe
AAfIfoe| g2 RAfFst, RAfFsEar e goframw
T AT T H2ATe THY (ATF WS I I (s -
AR TG F01MBe AR AMF TN (@AF [AqFe-9 23f
P0G A

CA1fe12 S5 (Rolling elements )(foq 9)

Fig 9

FI20N2214218

B CIRRRESR (Inner race)

- JEEI 91 ( Outer race)

- 91 <1 (d1e11] (Balls or rollers)
- I/ QT ZIT"GT(Retainer or cage)

SOOI, AR 9 ]2 I A1 ([Fe19, [ (1o
TSy a1 5o ey, A 419 ((Retainer or
cage) (ST} 197 BT WLFA AL Gy By LA |

41Q (Materials)

1w fNH (Selection) U3 IR NS fNTFY (A1fas
RARC AN IF @FFof .

fIfds TS (steel ) O *Ifes, OVl 3 (Wearness)
AFSTAMH (Resistance) q, Wfa®s %@%@ BPASPI]
PG ARSTANHT (Resistance) EFIR A7 TSTBAY
OB (AF TF 287 TEo|

9 P67 BFY

@ o ARt S5 6 R “ifftsar G
(ife) RS Fta1 IW [RARMT 47 e A
MF ©F WIS (AGAT FACEST Z M =3
I T, J TN oo S =0 | FeAFam
Afore W fer =71 M [ 37 foan =7, 9o
(@G (VI | o 1, AF6 OF 376 Y7 ST

SR ST, TN Goe (et JoaTs= =, O34
fowraa U6 AT MY B0 ATASY FE FA
32 IREF AP I IS 2 fF6 AFE | 456
% ISR BRI, TY IRER ([0 FTN= ST71y
I, OYN TOREHIES B0 =AI IR (I079 ANY,
32 T 33 (FG P WoTSAY (@ I3 et
S {336 23| [Ri7wer g3g Ao W (1, 51fs,
1016 ) G B RN E B SN E R B (R FACR AR ISR S &

CG & M : fSRBI (NSQF - TTNIES 2022)- WA Ty TAF© ©g 2.2.142-143 81



famfas wre%

Rrfde NS5 N=IN T9 2197, I« [AfFe F=reE
NG P AN 2, O o9 (F0IF BHNF (X
TS w1 Bfow | ([ 10) I fF:fB TSGR BN
Y, O} (P W<HHR JREF (TG ST AT
Fd0e 211 (Ba 11)

Fig 10

I
e 0T

INNER RAVE

INNER RAVE

FI20N221421A

Fig 11

SLEEVE —»W
~ ‘ <

FI20N2214218

MG 1 FYOMGe (TAM AR AT I TAMA
Ao FJCH63 (O WA

TOf5s e G3g TSNS (5T 12) IIIRF FCF A SN
% 3 TS 931 I (@6 [T A9 (Tro
AIH|

Fig 12

TAP AROUND
RACE BEING
9 FITTED

FI20N221421C

o6 oo YU TS q93 STod 28T
Ofew|

TN g9 A Fe (T [AR0 Toferms wesa
STNISANCA AR W O (PICY BifeTo =T |

TN JHI0 SHNYS R YA Govedsh N1 28TF FIRY
AN 4re7 5 IR I (o N | [@fsore
WEFMA N M8TR G| ToredT (@17 BN
fTfasfC wrere wara sy, aft 13 fora o e
AT [Fo1Ste Rvre g T were w41 ©fos|

Fig 13

FI20N221421D

IM GBI NI (FH OIS (T ATCH (5T 14)
1 ARTF (AT, Twfe [T IS5 FAK G TII=K
A1 (ICO A

Fig 14

(@)=
V22

SHAFT WITH INTERNAL THREAD FACILITATES MOUNTING

FI20N221421E

TR (R R R ROTon e S eI |
AN oo 76 W66 e~ 933 I3 @6
(TR G]3 4TST STIeE Sy f{G (ofers a1 Rfieta
T o0 FPN| (67 15)

Fig 15

FI20N221421F

TY TG 35 (S @ TORHIS T, 9N F(FOA
fP0 A=Y B (ICO AN G2 YA~ P06 FAT G
TOIEAY (@OrF IO (0 MY T8Y Al
T6® (I BF 16-9 (AT AR A AARCR
ATO IO B fAGT BIF 90° (ATH 120°C I WY
AN FAR AfGT R w31 (©a 17)
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Fig 16

FI20N221421G

OIL HEATING OF BEARING

Fig 17

FI20N221421H

(AT WIBO2 (AMfelg Fo1% [FAM[L 140°C a9 @Y
ST 41 Of6® VT |

(ANIFe I O W@y (Mg Ad [fde ®a
18) A7 OIS fFIAST AT T | T4 [
oG @R AT IR, oY [RufRsBre 9sfo
RAf¥e (FFF (-5 (A -20 Sy afmm) drer
FACO RAJ A2 TROG2 FNOMGRTIF foord (ot e
Q|

Fig 18

FEELER GAUGE

FI20N2214211

(GG @7 3= [RAfREe foos {6 s 9
TS fF6 3T WGT FAT T, TS JF6 (G
WGBR e A1 FonzF frerel 33w [k Yo
ST BIfeTe F0E, ©LN oIS FIES FN
W G Tt 3 [RufRy ageoskes
RI1 A0S (BRI Sy FAT (0o AN | FFaas foa
18 & (MATCAT RS AN 41 271

famfas fos m@ﬁi‘{(Bearing dismounting)

S5 TGN IITF FE SIOF Tg FIIF [IAe
OIS w41 Ofow | IM F3F TGN IR N FA1
T 32 SO (T WIATN 1 BT 2T, OIS [F14e
FOTB ST ABRAT AMF A7 WHE L TS AN

G0 2K IR FAE SN, YKL G AT
fSoEa (@I MY AN 1 Ofvw| (oa 19) f[Fg
CFTE, TN IF(6 B (26 (57 20) 2RI FE MO
BRI ASfAE SRBAN 4T 5T2G 2 IS oIS
(FOTE BHF T 2T BT V| R AT BN AN
CoMTE RS (A6 (6@ 21) 592K A1 = TS BN
QYT FGOEFT (0T AT H1 =7

Fig 19

FI20N221421J

Fig 20

FI20N221421K

Fig 21

FI20N221421L

fIfSRn a1 I I oS [ B2 [AfIsa
T, AR [ TG AR G 0SS
= REfRef® A o f5F 22-4 (AT R
HNANI ATR(ATH ARE LTI S N AT (IO
A1AI

50 F-NH9% IA-@UEE (@9 I (O AN
T f5d 23-9 AT (AR [IAfRe AR Bl
OTNref6e ATFT STTGed FAK G5 |
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Fig 22

FI20N221421M

Fig 23

FI20N221421N

84

Y 8 THUNMCIHT (Care and maintenance)

G306 o [RAE L (el Ofow w% I 1 4t
TFAA ATIGT =T

TR BT T/ S AR AT 1
Cow | *MTed &1 f[IAfFe =rOfGe (TSI A1 FI6
(ATF Y& 28 o |

SfoF NG5 (e BTG 6: Gast g SIS
(P AT~ Hdl Ofpw| R[ftky FAd SINT
AR G2 *TTHT O IATIL AR AR A |
fRfAs-a SR TS (R8T fo® w7|

ROt 9 A Ty 99w F1 ©fe® VI 99N
TR M [AT® TP (T (NS A 1 (6
(AT (N2 T ICEANS (05T (ICO AT

R 99 (OGS FACTT G QYA FAHF©
(AT 32 ATV FFFT I FPA |
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.S 9 9w (cG & M)
P01 (Fitter) - C5TOT

WTANATND G A [5© O 2.2.144-145

famfas4rg (Bearing materials)

BTI*IT: G2 AT (T AN 56N 20N
. C22 fawifas argw (IFEref@ 39T Fare

. o3 famfas tofdg Gy g Irage fAfex SAFATIT NN 9o

. fafen famfas Sorsaraa IfFrEy aofar Fato |

(22N ROfFtas o I9Te 49 offw Wit
S AN (IR AHFE | AYRTONI [ARe g
R (IFE) AHT Sfvw.

- ROfds (@ O I FAF G O O
RIEEIES

- AN [ FFCH0 (AP Y (Wearness) AT
(Resist) |

- B RS g g 1 AE: O (@G =
A & |

. TGN O NI B B @I

- WAl G AN FE (O[S *da T2
TRC K FNOT AR ARSI TG N J2Ge O
(3 WIS 14T Mo 14T

- ¥ (Wearness) ATOCLIY (Resist) PUC HAOI.

- Rl 4rgd (PGB GA-RIGFIT G D
QINT FOAAR G T [RFe F-
O

AAMAT 4T ( White metal)
JIfoR FENTIG AT 1Y IO AT G 70 2|
ST &1 =T o 1 S-foefes|

foN-foufos SIMT eroef@ts a2 RO 4 R
Ol A1 27|

I o] REFFR *Fq qreefres [(fos
AT =g AT Oy G BN AMF |

ST [RAfEe aree S Qe FH0T AW 41o]
R g (16 24 FAF WO FV ACH | SN
I ST A2 41QF & STHAYTNTONT J15 AW g2
oW PO TITS, Ao ST 417 B I3 IF6
391G (steel ) 4G WK &6 *&F FIFS- ARSI 1Y
GH6 B AN 2T

FINGIANT TGOS *1:FF (Cadmium based alloy)

ST 4ro] [RAILTIT QAT G2 *:H9 reesfed FIS
ASTAIY (Resist) WO (I, Ol I (Wearness)
AFSTATY (Resist) VOl V| A2 *Fd  qreRfere
ST g AN N, OIN A] ] AH |

a2 WFT qeeE (o [AfFefd Om
SINATATT FIG| FACS AN ]S (G I=A A FHOl
R A |

ST ST 1 Fh (Copper lead alloys)

TS TN 8 SIS AN | PO [O9fos ez
QAT AfoF (TG I3 WOl @A g8 TANHGS
SN AT 1o [RAITIT 1T @AY 92 =g 6
AN A3 STTISFIA TG (AT @1 Ot FIOGH
O TS ]2 BIRAIRA (R (o (NEISEre
VRS (G ]2 SR AT wfelts F7=o 2|

s g 9 fox (318} (Lead bronze and tin

bronze)

ST QTG AT 25% LS S G2 10% FLS oF
@& AHE| QS (FNS SO A 2O (steel )
F2 POIR GFB 41y R FIRE FAT (TCO AT

g2 RufAe G VST (TG 92 SIS ATIGATST Ty
AT AT (TS AN

W’!Tﬂfﬁﬁ'm"ﬂﬁ (Aluminium alloys)

fRa 1 oI AT *1:F1 4@ 41w [{an[s ang 2
JIT© V| ATT 20 (ATF 30% BN 933 3% S @rw
SIEREIF]] AN FE 412 (Alluminium alloy
metal) fNE g TR G0 (@1 [ AfSzrom
(Install) FACO FHW| A6 TG GINTAT G AICHTT
CNTF |

T OINT SR O FIOIT GIt® (FA[e e
TN 0T SIS SIS (RS AT |

2, NG G O AFAEl T Ao [
[CIREGE R (S ACRLET

BIATR. (V=T (Cast iron)

OIeTI® (eTIRI  (Cast iron) RCTPI (& B2 43 PN 5Ifod
AT O3 f[fee g B 9z =71
fSTBTaG 94T (Sintered alloys)

(23 ST (F18, @2, COINES S6ra7d Tl
s roefeEs FroiHe AfeT WLy g 5=

(RG (Q6 B ACE T (o STAIER BRI o=
AT 7R (ofF RO oo~ =, d3z WY
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AT (O R[ROG R Y@ LTS AR AF©
T[ITE G2 (AR 96 F-(oTeHaT 4qd
[ R REResd auv ~ifiiZfore I<=q F41 29
(TN ST (SATGHIY Fow |

aifses

fAnfafde SRy [{fox a7 216 [afds =3
BIEESCER]

- ATAGNTOT ARSI (Resistance) .
- GOl STV 1% = A1

- (TSR ATAGAITOT =T 1|
AIFEP AP JACHCY ([ I720 =W
- BiRe CwAIes

- NIzEw

- (OFE|

Bfae cFrIfaH

TS o FING, WIHIT6H T (PN TG QT
W W I AMF | 92 JG@fag O S a3
- ST (LT |G

92 JBJ O AR FA| 92 OANFINRfA (ATH
tofF RS ST FAE Gy 11y ST AH_re
A

LIEGE]

A6 FHFONT D (@G AT G IO
| W29y [RAfFs 99 (FN (OATSFAT AT
(A2 FRY TS F-(OATFHIY (I AR

(CHa

g2 VBT F-(oeHT ([IRTT IR, IS
TSNV ARSTATY (Resist) VT, TV FN T2-7560
32 To0 O I 51 FAC© M| 2
CATAITNE Y6 ([ ]2 (F1G I= Vol FV|

THI 76 TN WL NGO S SCY ST B8 F
=31 I S ATFT FA NI SR O % (T©
NI TR FA FNATH ©191 ST 50 6 =@ A |
©I2 WV Ol @fFfq 47 O ASrel 2 Mod
VT B0 Tl AT FA1 2T T AF6 "
NN A7l

G0 FFEFB' I JF06 271l T O, WH-SFA
N PO IR AT Y AU JF6 (0TS (AL
AR

4 (IFTRT QIR (life) @FFof WeRafs N
IEF ALY 43¢ TEFT GIA (life) (& AHTS FA|
a6 ¥ 33 9 WIRfEA(F HY (Wearness) <<%
UG WS (A oY I32 A% TLNF 25 FH|

AfI(F® [VIZAD ST

- T HE

- Y (Wearness) AfOTI1Y (Resist) FHI
- o] ARSI (Resist) PLAI

- (@S RO SRSl S|

- BN ToRfAE Mo FE|

- Y (Wearness) (14 HCd|

- (AT Tl BHS B |
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™1.1%7 9T Q¥ (CG & M)
=01 (Fitter) - C5TOT

WA G A [F© ©F 2.2.146-148

WIAGT 932 v ‘21|\9C3. 1§ (Prevention of rust and corrosion)

CTHIT: G2 AT (I AN TN Z[qN

« BIGILP NI6T 8 FY (Wearness) Y& 91419 8] IV FATO

o P (Wearness) Zjl\ota. T4 (Resistance)

ST 6109

. (MY AFSTATTYR (Resistance) TNT ITITO 4To] WAL fIfoR rgfoq arw Sty Fate

. fafSoq St = AfFw 3ot Fare
. fAfSn areoq AfSTFITas SIFT AT FaT©

. WAMATTS AN AT G5 fSfBSHT (Treatment) B I FaT© |

FIGILS NA6T 8 THH (Wearness) T & AT BFF

G 4T STICECT TG WHE, A I @2 433
A9 P rQefed v SRy ¥ iEer e
WCO12, O I WYL (7T 72 IF *RFT oS
Y (Wearness) I IO IS T | WIS 41 IF6
ASTINE AT (T 2GS AESI(Humidity
QAR GATEOT® AFSAL A [ (P
WIHRG A2 AGIHRG (Ofd P AP NFGT &1
=Y (Called rust)| NEBT (=T 48 49 P QBT
7 F7 (Wearness) S0TT| A3 T 419 @%I R ATY
32 HOTS ST (M1 (M| (T(RQ (TR AR IF *3HF
rOBfE AFONI ITIT© =N (R BHIRIY 2 G
AT AR T2 GJ8 IG0 GUA 2R FIACAT (TN
OTQ, (9L, TIRNG 2J1M) QT BTN (PN
TG G2 FOMNREAF IR oo FAE
WNHE WYL, ST JET A3 SJBONF | 438
I2OIF 6T AFSTAY (Resist) FAT ATIG | A6 TR
fRIfoR TATT IR, (TN TSN A0GHH, (25,
GRS

RS STYRY & (200 419 92 *Fd 419
IFASTEAT AN a1 Ovd oy ASTHIeT
I (OfF A Ol (corrosion) ARSTATY (Re-
sist)  WeTo (eTRT GR3 TO (steel ) TS FT =
JH6 BAMMNT A G (life) , NgeTor s
GATTINOIT G5, ST (Wearness) [T 1 ARSI
(Resist) FAT Y2 ATAGINIT | (FH 2552 4T IF6
O 2 {197 NI ATSTHIYTF WY I TN
TN Y (Wearness) FIA AOR (ACF T FA1 T
A (Wearness) AFSTAIY (Resist)  BI A ARVCI9T
WATIFNCT (M|

41g AT AFSTHIYAS fOfFSHT (Treatment)

3T AfSTFHIYAS OfFSHAA (Treatment) 4N
DL I

- 49 T (ACH 1Y (Of ] A1 =
- (TSR Gft TRR I =T
- (T AR Gft Ao 1 =T

A (Wearness) ha [ IC165) (G | (Resistance)  GJ PV-
@R FM &S TR G2 TR OSEE qrod TRl
(corrosion) - 2AfSTATR RFY 433 ™ 4TS (Non metal)
TIET (corrosion) - AfSTAR WY RACT CW@\Q_\‘?
P (TS A

STYTETS IITO 41O Gl (corrosion) -AfSTATR
UCEG

- 9N GAAT (METOIIRIGR)
- EgaGs

- Py

- AT O AT

- SNCeew
MITSINIR G

G2 Af T TAHT TS (steel ) WS AT @90 =TI
T fOA MACRIGRET T, SUFIsfacs
AYTY SN AATPGEP AT G RGP G
B A1 XY O FD ATHR FA XY AL AN
O (FRIZG 98 SN (FR12G MT FIH
BRI GF K Gfe 51eTo TG G 2| FLNS
FYNG JF6 (6 AT ST RNIT (o FA =TI T
IHf0 BT (FTET A3 WO ([ (7|

O FITNT O HIHENS 4500 42 465°C I VT
IO A | NG SABAS T ORI Gerd
T ARSI (MO | SNTONIRGe FISTATNS BTG,
(Q1+5 ]2 W16, AR ]2 OIS G 41 =Y, T f[fon
AINSAT RFR SN ST 2 A5 oS
fRSITN| A6 BFST FNGH WIF A FACS AN
38 46 FA|

E3 (53 (#2 (K

WP qYF (ARSI SAFNT AN (RS
T ke G2 AfFNoE rargna®: I =
FAENATe- TAHFEF A ASTHIAAD 75 215
FAR SR Rl FSefts o 936 4o
R T Al w1 =7
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AAFERCS AT oEN ST qQQFH
RACFAIRD WIS T [AfGere 41 x| TgABO
T g I FN (O0G, OF INIG GO
STRRANEA AMF (N SN FI JIATG (Cathod)
2o SR a1 =91 (@ 1) SFEH =0 F4CS,
SRRANET NGF (VO ATF WATGB A (Anod)

8 REACFIRG fAfees =71

B(EFEAIRD {TOF AN HIIAR A T Q3feite
PIMANG (Cathod) "GN FICO = | WGBS (Anod)
TINT 43¢ A2 1Y TATT (SfF =(O I T 4G A
TGN AT AT AT (TN [S<peT, OIN 1 7|

fFg SIMAG SHINT, THRITFAA - (I
G2 N O TNANGRE(Anod) QYT
FAGERDE AfFTT ARG T FAR G
g AACFADS I Gy 770 =T

EIIICN

46 au~ IFC A FT @I IF6 & (WO 33
GIdl (corrosion) SfSTaat 4o R N RIPS)
N5 RAo gfe 1 Wi =1 (@ (o 433

WRACE (Y AATOFO 3 Al (fod 2) a9
GG TS = TN S S6reTa Ffbs |

Fig 1

LOW VOLTAGE
HEAVY CURRENT
DC SUPPLY
——

&

ELECTROLYTE

ANODE

CATHODE
(WORK TO BE COATED)

FI20N2214611

Fig 2

7
v

PROPORTIONAL REDUCTION OF CLAD BILLET

FI20N2214612

4T o AT

CI=AGe oRffld rod WRRT M > T =
FHY (Wearness) (19 R 7, @‘fm tofg 341,
Y (Wearness) -2ASTART 2 oW~ FA1 2oN| g2
AT 4rgF SIfeTe TN 2 F41 27|

Ao I Ao degreased 41X grit-blasted . 4IQ
CX A O 59200 ALY rQ@sfe 27 - Oy, w7,
fHreeT, TN TS (steel ), CHINET 561 TOIH |

oo

Yo (DI SITFIF G fo G0V FTNTo* Af =
AR

(RIGIRMGE (Zinc coating)
NGRS (Aluminium coating)
- (SEIAIEfGe (Chromium coating)
WT@TEF@Q (Zinc coating)

R 02 1 OR3P RIS SR 1)
1o 53 o QS O ) O 2 O | i R AC S | S G s [ 5
ASfF fOF MUY 430 graw= T re
(steel ) TBICACET FIN B 2V J¢ 370 & A>Tt
SN T O FAT 2| WRACTT O (I ST 705
T (FNGI YFII ONF 6T FE| TeY “MOTR
AT WEITN CNRAO® ST S IF I
I} CTR/fG% SS:41g (O GF6 & ST B
(oI IR FRAIGIROG YreBfAg B SN F5F 21
[ S (12 BLTTT TN JHT6 ©IeT a1 AW |

ENGIGIEN (Aluminium coating)

G2 AfFU0 CRORfGEs e (8 /TS
GGG SN, G N FAE SN 8500
C 933 10000C A9 WC&F| A6 TN (steel ) MOV
Ol (corrosion) (AP TF[ PACO© (IT© 2| J2
ATFIOT T CIRIEIRGTT (BT G5 Ol
43¢ B8 ATEST(Humidity TG |

C&hlﬂlslﬁi(Chromium coating)

46 IB6 (NI TG 7S oW FR| (GFIRCIR
QIR (A1 B G RGOS NS 13000
(ATF 14000C AN NI AHRG 438
(SN OO AT (75 T 2| ATFTC 7972+,
32 G2 IR, 5 WL N GIoNT T2 FAT
T (FUMN HIN 5T ATICH |

NG NG {0 J[1 58 92 WRET ©rNi|
HDF T I ST

A0 FRCAG WRET JF6 JHCATSII ST L AT
TN Y, 32 5 JF0 AfSTHITS fFay M
FIG A T TANCTF T AF g AfSat =91 92
WRAME Yo 4gd G V0Ol 5K G| SN
TSI FIACY 42 IV FIoe AT (4TS FOG M|

88 CG & M : fSRBIR (NSQF - TTNES 2022)- WP GT T=NF© ©F 2.2.146-148



G2 PR BT I GRS FIF ATF [ 417 | TS
(steel ) &N AL T4 A6 SNSFIF ST (M.

WOTNASIT (Aluminium)

ANV I8 AT ¥ FF QBT HHTSCAL Gy
B0 TAG ST AR NN e we
SN WG A AN -IF IHF6 NG,
TR, 3] (O B T WHS TR (F1Y FCI I3 TGzl
(BRI IO MY | O SENNACN RIP IR
T WIS e TN =0T | 42 A6 $577 08
RO M ]2 e QYL WES AN (T 56 B
NN WHRG g G792 7 NIsEs
WITATGIRIGE ANF JBM6 AGIR WY FfaAorng
T 1 (IS AE|

ST (Lead)

SIS S9 419 WY SRCGT G (corrosion) - AfSTAAT
5| GIEE (BeH™ e 8T OINFT G AR
AT S Mg 41g B 3970 =W ISR
M0 ST B (W20 WIRG Fq WS
W@ N AFSTATY (Resist) A |

6T (A4 =TS (Stainless steel)

A6 Gt IIOTAI5TS W& q AT ST (corrosion)
AFSTATY (Resist) U@ AR CHRACAST oA
NN SATFSEF ey g ¥ 9 g ST
Y (Wearness) mﬁ?(Resistance) ATATGI | Q3fet
ANF Ofen q92 4y AR ATGNSfeg
TS FAPOIF FIZ© 2 (I O G5 ST NI
T GIAT (corrosion)  ATSTATY (Resist) (F qTTH BA|

fNtEawar

Nt e (Affta O AHFONR AT 3T
PRV A9 INANS @V OB ARSI (Resist)
TS ORI 2:1 (T 72 TOHIS*T) AYANTS OINF
SN *5FI {1Q FAT 20T W (VO BEAF = T
Y (Wearness) ,WWWW&?%W
T WoT s ARSI |

cfra

G ACEET @FgS IITE = AJ[NATE e
NHI TN | A6 PR ORI G Tors ARSIt
43g 46 R STNCIR G ©IF 86 Al 42 19 417
AT |

CG & M : f5FBIa (NSQF - STSTNES 2022)-TTNATNG TINT TAfF© ©g 2.2.146-148 89



.18 9 Q¥ (CG & M)

WAL GAT ST [F© 0§ 2.3.149-152

f3RBIF (Fitter) - TR 92 ATRN AIIN

AR g2 AT f5fOs 97 fGfATTr ( Pipes and pipe fittings)

TTHIT: G2 AT T WA SN =[N
. TETHNF IIIZNF I FATO
« STYTAT YA ATRCAT NN JATO

. SBITETS M2 {5583 SIATe FATo 998 ©Itid 12D BTHY FACO|

R Srme RIS 417 213 433 T8 9=
A 2T

- SR N GR¢ ITGT Gel AR,
- JYT GUAL SOGLEB |
- Ot (T I SRR,
- (OIS (O] TR
- g Af TR O [T ©Fet ] 0TS SRR |
- IRPIREPIV (Pneumatics) 56,
- AP 6N
- Qe (o AR

OGP (NG FAT N2NT LR AP
-

. MEACIRGNG (TR ATRA ( G.I.Pipe)
. DTG (steel ) RN

. TIENR (F=RIF 12

. ez, Wiog snzsy

.« ©OINF AR

o SN R

. forerEg ey

. SIST o2

« PV.C. *M2HA

. SIRIE AR

. ABIRI AR
AT NG NRA|

mﬂﬁwﬁ.—aﬁ%

129 fpfoe’ =9 (12 BB A I Traaa “w2rovg sy
SIS P (ICO AN~

- R T AT a1

- G336 AL TeT STEIAIR ATRCNG S JHI6 =0T
STF FEA

- RSN AT 12 M STONGF AT AT FPN
- NTRT ATS I§ A
90

SBIGTS AR fGifstorg
F92 (Elbow) ((BF 1)

Fig 1

(a)

‘J@
A

(b)

S

F93(Elbow) 43¢ A (Bend) AT SIF HTSHLN 90°
933 45° 3 Rpife o= S|

TR AMLT F92(Elbow) (T AL (Half round)
AN (AT 1Y BTV STNN| (5T 1a) (G ITACLS
F93(Elbow) BfFT JF6 AIZHNT QIR ST 97
(Half round)dt(R |

& 1b) 45° FHR(Elbow) RN Rpyfers 4s5°
(RN G5 (B 1 97)

o =mar

GG G SUIT AR ABNCH 90° NN Z(O AT
IE|

MY T ST RO NG A SB6 JIAPIAT =00
YIBTO A | AP0 *MATT NN STWT A x B x C B
Tngo =1 (64 2)

«

FI20N2314911




Fig 2

FI20N2314912

fo T IS Far

(TYMN ARAT I AFIONT ATAGH - TN
R S5 =T (67 3)

Fig 3

FI20N2314913

:\5'@3 m (Accentric reducer))
ANO @T\Qﬁ@s YEIN IIR9 XA | ©a 4)

Fig 4

FI20N2314914

PN

N BT 2oy 1 6 I 96 I (qT
TR Ol (N 75 BAE G B2 31 =71 (5T 6)

=

JF6 ToISAT (YT WY JNN JH0 ARNAZN I
B G AF6 AT IR 11 =T (B 7)

Fig 6

FI20N2314916

Fig 7

FI20N2314917

Frefere (o g 8)

70 M2 ST FACO JH0 P I Bl
A ANRNE IS (FOSAE fFE FA9 G
FINF BT TOT AT WSS (AT AT |

Fig 8

<

/ \

|

FI20N2314918

B H G Efﬂ?ﬂ%’f (Concentric reducer)
T (Vertical) AFA AL® 19700, (63 5)

Fig 5

FI20N2314915

ZiFIA(Reducer) (5 9)
a6 G Frovfers RS 0T 76 2oy STrmar

—

Fig 9

FI20N2314919
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FITTING SYMBOL 1 IF N (oa 11)

Fig 11

BEND, 90 DEGREES

BEND, 45 DEGREES

CROSS

FI20N2314918

ELBOW, 90 DEGREES

ELBOW, 45 DEGREES Fig 12

TEE

REDUCER,CONCENTRIC

UNION,SCREWED

FI20N231491C

PLUG OR CAP

F<V I E =~ >~

JOINT/SOCKET

Fig 13
o

AT ST FACO IITO AF06 (GO AN
TIFICN ST A FISTNG AL LTI SIS
T JB6 NEN-ARN oINS (e =

= 10)
TOYY A6
fRFNET (TS TOGOIFIA WG 6 = 0IF 1 ([26 ATy

Fig 10
NS I YA G| (oF 14)

FI20N231491D

re

b )
H 1
/il

Fig 14

FI20N2314H1A

T2 fNoreT

13 [N =1 G Ogara 12 fF6s W [fox wag
T2 1 SLOIfEF AR HTIA9 FAC© IS 27|

f@ﬁ"fm T2 (YT (B.S.P.) (British standard pipe threads)

STH™IT: G2 AT (10T AN STFW IS

« TNIFATA G433 BN AT (YT [T FATO

. 7.5 3 cyroa ofS 2% 6./ =2 Aibitas @y a3 (Yo [T Fare

. AR GBS 519 a7 *1gfe It~ Fare

« B.S 21-1973 432 1.5.2643-1964 WA} (YfTTIA GINT HIFT W9 [Refrar Tace |

FI20N231491E

MR (YT f.as.f% cyo

SEIeTG 13 BfGe 3G Sorerd sz ¢orgy (R, oG @=h AR 1/2" (AF 6" IS [{foq
51 3) a7 ST (T FAT TV | TOTSAT A2 (ITOT AT AFCY NS | (GRAMG I3 I 43¢
NGB (IG IR (TN ATF MBASTS (T AfS 3B 172 7 (F 4" 21 H8T T (BF 2)
(CATRG (Y AR (TN 6@ 1 G (MU IR
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Fig 1 Fig 3
PARALLEL INTERNAL THREAD A B C

‘ %
_ [
/ (1Y 515 (G STwet MY 72 IGN T, (1)
TAPER EXTERNAL THREAD 5@ 4 G (MATAT 2R QTG0 WNTe @f Ny
oo
ELBOW 1 STNISA NRAT (Female) (AT
\ 2 (BTG AFI(Male) (AT
PIFE 5 3 *UemfFe
\ N S RS e wate weze = (T B ared

(ATTF FY (Male) 93 NfRAT (Female thread) NTHT
Fig 2 (T (TS (RO GV ([N FLOT (A4 FAH G5 571
FA AR

[ A4

Fig 4

FI20N2314922

fsifers om2or Gree
f5F 3 AT (T 2R O (@ FCAF6 TS0
NS (T IR (F)

HITS! G (AT STy 5fd® BN F§ 0w
. (¥)

FI20N2314924

fT.asfor- on2tem | cyo/ ATRTHNF
WISTA AT DIN 2999 3fp | IRt@@ Iy
(fe=t=) (B) + fafra)+
1/2" 14 20.955 mm
3/4" 14 26.441
1" 11 33.249
11/4" 11 41.910
11/2" 11 47.803
2" 11 59.614
215" 8 75.184
3 8 87.884
4" 8 113.030
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1 .1% 9 aW (€6 & M)

WAANATNG GiAT A [F© ©g 2.3.153

f3RBIF (Fitter) - TR 93 ATRH AIGIN

o2 f55fos Eﬁ/ QG AG G IIIRI] (Uses of pipe fitting tools)

BTH™IT: J2 AT (10T AN ST IS

. fAfSR 427 BN O3t W I Fare
. AR ©IRTIA IIIZE I FATO

. GO ATZ FIBAT WTF NN I FATO

. G0 AR FIBTF 932 96 WFE-32 (537 AR A FoNAF Nfr5r% (AT Sffa ga Fare
. TR FIOE FFIS TY 32 THMIFHLNF i afd 3w Farel

‘NN oA (og 1)

Fig 1

FI20N2315311

FIO/AF([RE (T FAF G N2ABE w02
IR 41 YO ([ 432 ABF 2N G0 40T
CHIATCAT (AT fI9® r40® =271 A G50 T T 12y
CJ 14T G AN P G IR0 Y|

A% 63 I 5T 21\ 12 17 YO IR I
(TS NI

CATTEI (1TSS MR Iz (o F 2)

Fig 2

FI20N2315312

G2 OIS (FIG FI (I0O AT G372 (T (NS FICGA
TN STR(G2 124 B4 ¥ 46 To-fAferey Brasy
(Quick release vice)OT2TT WA N2 IR |

(637 M2 I3 (B 3)

A2 o136 200 AT AT 21 IT I AR 4
TS TIZ0 2T | ARG GF0 (520N ML HHG
41 2T WA O3 (BT Qe (TLaasfe |

Fig 3

FI20N2315313

TR FIOT ( Pipe cutter)

BIFT T2 FIOTE AR BN I I FI0T COfF
T TS 2| qTO ICAR (1) JH6 PIOE 51,
2) Tf5 2T @R 432 (3) A6 WGGI6: TFY
a4

Fig 4

FI20N2315314

HIGI BIFN AR HIOIF ARFICS Y (qCo AH | 46
(orel =, A6 AFSFINN (Install) TG,

G2 NG AR PO (AT AP WA I
1 5@ FIORMG YTl (GT 4T A3 TO569 T 1245
BN YT WL AT 161 2T T VG 46
HIGIII SN (XA (¥ (6d 5)

Fig 5

|
|
FI20N2315315

©
(3}



g2 4 P62 23 fowig gfo I8 7o (=re
(7T 1 2[0S 4T (T | (75 6) 126 =2 IF6
AT2 fINF 311 fOIAG 1 [RG F41 S5 o|

Fig 6

FI20N2315316

ﬁ-ﬁﬁ (62N AT FIOIF (Multi wheel chain

pipe cutter)

B0 WIFH-T3 (H3F N2 FIo WGIS HIF 48
T (9 FE NEND (TR [T FIOCS ATV

FA1 (IO AR (5G 7) FIOMAT 4TV I AT IO
TR I 1T NG (Selection) T =T

Fig 7

FI20N2315317

4fe fRafafie ey Aoy saf3e1 (T 8)

Fig 8

FI20N2315318

3
5
a

o7 32 BIFIF (WSRO TP
HIOTH 21O+ ( Cutting handle)

v A W N

ATRH FIOIF T] I3 TFNIHT (care &Mainte-
nance)

FHIOIA BIZF FAR W (FIN F[oq G 51T,
3¢ T Sfd 1w T |

FOAE (A 511, FHN G3¢ [Tmefe S (Install)
A

(qZQ TIFI6 N TR (10, g (qhIean
AFILTNG PR HIFIO VOICG (T I 43 FIGIO
AIRHNT Ad NPT 51 | A B0 JB6 20O
AL

- T51G BIFT (chipped wheel )@ 9)

Fig 9

FI20N2315319

- @’r‘fw ©0 o (worn out pin.) (f?rq 10)

Fig 10

[@
L@

AR HIGIF TN, QT (W6 (FIBE T TqW g2
TR 73 FIOR SFISFAF WHE AT IO
I I IIRE P = 92 BIBT ARHERT FPH
GR3 AT 412 (FFLIA (Y6 PN T (AR Gy
FICRGIP TR M (AN OGN

NIFET FAR AW, TG FIOT TATINNT G
43¢ BUeT NIEBT 579 ATSTHAIY (Resist) P GI NS
BTN WX, T G342 BRI B B0 eTdl (0T
AT I |

FIOR T FEA G IR W S STNY TSI
PO (YCH BIPT I35 LA

FI20N231531A
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AT AAGIN - AM2A (AP g32 (62 AT2N (2 (Plumbing tools - Pipe

wrench and chain pipe wrench)

BTHIT: G2 AT (T A SN Z@qN

. AF(6 AN (A2 I3 (63N ATRH (ATHT rg S I T4 Far©

. RN G393 (G2 AR (ATPF VIZNF I FATO
o AR (FIPF TY 93 THNIHE FAT J&CO|

AR (AR

L 3fe] [RIFSN QP S SATNGSICIT AR (261
NN ey 99 G TR AR

- PN YT T R &0

- AR G QTG AT T g9 YT CPel|

fSoei 2™ @6 (F@ 1) % Trofe: 993 ol
PG ST FAE G JH0 ©1dt SIS A&
oo~ 41 AR (BT (Jaw) B0 OrGHIF A8
o5 139 (M|

Fig 1

OUTWARD FACING TEETH
INWARD FACING TEETH

FI20N2315321

A% 15 R (AP 50 R ICHT TS HNZHT TNy
[IZE I (ICO A 2N (@B AR AP
S NG (Selection) 4T 2.

w1 (g 1)

5> 212+ (F26 ARfefoen @i QT sfde|
1 f*reb

2 ==

3 XIS I fFe|

4 =

5 W@WW(Adjustable nut)

6 BN (BT (Jaw)

G2 AT (B FIZF PAK ANY, OINA (Jaw) SH
TIN2 SMFHATHT T2 ST ST TOIOrT B2
PACO R(F I3 TN N NI S FACO
A

Y] 8 TFMTHT

"1]3"1’ @ACRT AIRANF WHO &R HVOl A
TS WIF S TN FS |

- Wi ARTR I G2 G0 (GQoreR wiea
OFF 41 {8 ([HTF MaI1 IR FRT e
A

- NEET (@Y FACS TN STNTT Vo (O AT
FAOe| (5F 2)

Fig 2

FI20N2315323

(62 AT (@26 (f5a 3)

TEETH

FI20N2315323

HEAD WITH GRIPPING PARTS

50 TN (A 150 F ICHT ATRCAT G (53N A2
@ﬂaWWEﬂM@%WﬁTW@W
PG A G FIRE FI (ICO AT

(G2 AT (ATXRT AT

JB6 (B3N N2 (@B IITE I G, WA
AIRHNT THNT FNN S TV A2 (HIN6 N
AT ST BV 2T | P60 O~ WA NN
JG R0 AN NS A |

fora S 7= Rthifre s fFrenas Somer s
VAR N TSR AR Y GHON 6L
I (T 4)

(62N N2 (A AFO wrat A4 B ads

50 fXIRT ITHT ST ATRTAT G I FAT
©fowe a1

GlRIGH
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Fig 4

FI20N2315324

AR (FTPA (Pipe wrenches)

BTHIT: G2 AT (I A TN Z[qN
. f3fSq 47 N2 (@B - SHNAH (@B 932 T 5B @PAFH I Fare
. HfSf6 4N (ATRA IIIZE I FATO|

SBIS (@6 ([Ba 1)

SEIH (AP ST VAP PRt FI=E P
2 A0S fofZS F1 756 1 =71 9% ([RSfATS o7
SRITSY A T JIET DS o WHes 441 T

Fig 2

Fig 1

ADJUSTING HOLES

FI20N2315331

TOIH® (@ (0T 2)

FI20N2315332

AQfeT WG TINIMT AR A3 JSIBIR STFYeAH
RS T A8 IIR(Bend) TGN Gy 17210 |

FON ISR [{foq NS Fret B Fom I =
ATAGNT W AN B 3T ToF G Zoed === —
GFATY (5T 4T AN 18 ¥ (B 3)

NOT AN (Selection) N~ RS ©fvw M@
UGS Y7 @ qE N ACE PR 9 A
TGABT 4T AL XS HA (O AN

Fig 3

Voo

FI20N2315333
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AT (IS (= (Pipe bending machines)

TTHIT: G2 AT I WA STHFN =[N

. fSfE JAITETT AT 2N (Tora fofTe Fare
. OItnA fNEfrer taf* 1y enf@y 31 Fare

. 3IFH(Bend) (TN ©I5T SfFT NN I FATO
. (AfS: A 137 I FATO|

ﬂﬁem%ﬁﬁ%m,mﬂmﬁﬁﬂﬁ?ﬁe
IR AT AFITS 212 (B (Bend)IIZNF B O |

STICGT ST AR (O QU OIABgS FT
=

CHTBIA TS BIfsr® AR (@1 (B 1)

Fig 1

FI20N2315341

(OIS RO HIfeT® AR ([ NFER® S
N ofd®

1 GIRG SOIY

2 NIRHA B feTorg

3 RIS I fferR

4 fooE TINE

(I BIZ A TCS GIfFTo 212 (ITE (54 2)

Fig 2

FI20N2315342

4f6 fAsfifde  wrersy R s 46 sreremzes
(ETTRT AR TS (steel) ATRA P (Pipe bend)INTNE
G 119

1 (GORF MTHT Tyl

2 fefora 1 7o

3 SIS 1P, (Adjustable Screw)sTd B %
4 TR NG

Fig 3

&’,‘ (b)

o«
3
©
(e) 2
=z
&
]
i

RIRCGIAS ( Hydrolic) (A& (IR (fo 7 3)

48 (NG (FT T 1M S1E N L G 472 MLS.
A2 J1H(Bend)FIAL G IR FdT (ICO AL |

4f6 fRRfafe wewef g afds|
1 foorEa w7

RIS ERRE

m( Hydrolic) SN
AT oo

(357 (AB

VOl ] o Qe RITIC9T 93 75 FIfE 7 *rf®
A2 J1H(Bend)(® SN (633, b, ¢, d, e & f)

~N o o wN
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TR, G2, GIR S6F A3 BITY (Pipes, dies, die stocks and taps)

TTWIT: G2 AT (I WA STFN =[qH

« GIR (10, G2 63 A2 N2 BIN AF FACO
. 9B IR So13d w5 GfFa NN I FAre
. AMEN (YT (G FAF AF© T FATS|

NRN T2

AT G T2, A2 3561 FAT A3 GO ATS
(G A T, ARANB 6 TNGE (AT AIST I 433
AIRHNBF ATIGNT A (PG (IT FACS Q|
(Fig.1)

Fig 1

\\

Gl 93 (YT G QR FIZE O ATRAN 433
G g = S 39 (PG| TS AR (IC
T2 IR RIFN B0 2 1/4" (AT 4" PII OATF |

TR SRR LTI X0® R 0O I LIQTP BN
COTET =T TUT (LG (FET® AT | TIRA 1 NICL FIOI
HAfIITS LIQLF BRI (3T (M 1K BCA (4G YA
|

GIR Y63 (Die stok)

TIR Ble], B G TIR 6 A(AG | JIH6 AP
T12 563 %W A1 2T FIAY A6 WANTIGAH N3N
JFNH WG TR (FECNE G O *I[ME
ST AIRF FAF J[G (¥ (b7 2) ©IR SoFefe
SRS =X W

Fig 2
TIGHTENING NUT
DIES \
[ /

@n> ¢
’
QO

FI20N2315351

STARTING MARK
FOR THREADING

GUIDE LEVER

\——\

FI20N2315352

HANDLE

IR (6 ( Die set)

ARSE TR =FoNd O (YTOT 4[N I3 AN
AT g e T4 =7 I G At TS|
SO TR IH0 *NFHIT VT ACFH, G5 = 1
(AT 41 T2 (76 [FOR FHCI NS I

A2 T3S FITNY I AT I3 GG 16 B
T HA WI*NF. (57 3)

A2 (YO MYFTS (AT ©r2 AT FIOI =T <8
AT R (517G IR B AN I (I0@ N (BT 4)

FI20N2315353

FI20N2315354

T2 BITA ( Pipe tap)

TWOTBAY A2 (YT ALRFTS SOIGIG (BATT N2
™Y fRes 161 291 (fo@ 5)

TOTBAT AR (YT (9 Grg, AR 2A79Y (AT (S

Fig 5

SQUARED SHANK

TAPER THREAD

EO0OUURN

FI20N2315355

WOTBAT 2N (YOS AT T ST, T2
2151 (FT (TGO AN N *IFSNI STFY, ( Screw)
1 Of6® TO5H9 1 (S1TGF UGB YO S T =7
T (YGIT (FUFIR A T O UG6 (GRPIID N
ey ™ Fa1 ©fvw | (5F 6)

Fig 6

NOTCH

FI20N2315356
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1 .1% 9 aW (€6 & M)

WTNNATNG G A [F© © 2.3.154-156

f3RBIF (Fitter) - TR 92 ATRH AIIN

SOISTS T2 f5fds A fS (Standard pipe fitting method)

BTH™IT: J2 AT (10T AN ST IS
. SOITETS A2 f5{6s S re Fare

. o2 f5fos 55 crerfes Fate

. o2 5B 9UIge Fare

. (A3 SWIOTA XTO6E ITYN FATO|

SOITOTG AT R5fBs: o3 fBf6s =7 12 B>t
AR AN ATSF 2O A -

- AR RS ARION O

- G5 AU G TAIAZ AR AN B0 =0T
YT PP

- RSN I 12 T OTO1EF AR TS PN

- MR ATS TFH PP

H AL F92TA(Elbows) I (Half round)
AT @RI 11/2 B NN (o A
FYRTA(Elbows) I (Half round)T2CHNT QIR
S|

450 F42(Elbow)
FA =TI

O =rar: g G =1 A2 ARNCE 90° 4 AT X(®
SR B | MM T ST =S AT A AF0
ZISTHRIAT AT AHTS A |

YT CFAT: *F0 (@RI TRUMN W2 feF o
QOI2 AW F G398 TAARY FA1| 46 NHE
JITE TGO GF N AFIEF N YA (P
TBGE 2O A

g@? Gl ARETR A v (Benefits of harvesting rain
water) : IX1-IRGS N IRIIA G0 I el 9%
FANCH I O T ICA| ALYIS = 20T 568
A oIt IS =, @t RS ARSI
I AYH 5 W Y AT G2 FW 4G TS
Tl EF VMBS (Fa1 T8I 0O IFTF G g N =0T
RRICEAIGE A GAR AT R EIRA TR

IRT O A=A e

B RRE A IGEACEACE L O

- 55 s

- NI ARG B |

IR T W2 A=A &S

- ARCPICAGL/ CTHIHG

- AACHIEA (526

- SN 81T I RO ST @l

450 47 N2 [REfed G ==

Fig 1

| ———PERFORATED SLAB
| ———SAND

O GROUND LEVEL
T

o

5

Na

500

O | BROKEN STONE
y‘“ AGGREGATE

e
)
f
3000 to 5000

FI20N2315411

g 17 3T IR G A= IO [FoS Fa
O fRUHd O 2D 1 660 N | G2 490N G d
T, A2 BN ARATTAT G5 OIS I3 Ble].
341 6fbw|

101



3T G CTBATTS BITRT WL M TM8TR
GIGE Ol AT AR GO (MSVR G5 I T8I
T JF6 ST A% FA1 Bf6© ST 92 4 (e
O A ACF W A [T G =AA @ GeeAd
QTS AT =M BN (AT

fIETG SHIFERM [N SIIH/ GO G JF6 206
(ofF A1 G5 IO Frell[e NI AT AN
3B T 4fod e aIfRe 2o M|

G5 RBYf 932 B TN, 15 G (AF 30 GIFN
g Twool [(FT IMAE IAPI IOBENF
SRR FI6I G G2F AT 26T FAK G0 (o7
FA1 Of69, JROIE ST Od Ged AT Gy
RS ST (REFT A A8 ACHICAT TR | (G/NNT
RERAEIE]

IS Gy BT (ATH FOATS R FI6T JAFT Bl
FE YD JII7] FAC© =T

JRE WRIP & WEST FACATH WIRGF ALY, ANF AL
GRS JETRT R BI6T BT ATHT So® A I8 Gl
GIEE TEITS AT FATS W FAS A | (67 2)

Fig 2

TERRACE

RAIN WATER
PIPES

EXTENDED
PIPES TO
TRENCH
&
A

4'; ~

1000

SECTION AA

FI20N2315412

IR T 2817 ]e GINSE Grell® Ffa W BTG Gy
o ] | FIEAN RO (F1ET 9216 T (TUA:

- SRS CONATGE G g5 Trsn [ReTs s
16T AIST Y |

- GEd B9 T rold (8 TNOIRR @) 33 rdigy
CHA-9D BT ST |

- 10 (A 15mtr S oo/ srelqory
SATIFTIIST B AT I

- (TN GIN$E GATS 51 SR G g5 e
Q- (O Gl AT AW

- GNSE G BTN AT 3¢ WNTHA o755 A6
ON© H

- (TS RO FE OAFAT T FTRNS G
AR TN AH |

- (TUN SR GErT (A(F IPAOIT T WJ
=1

IR T Ny A [orG FAR s 9o [Ug
WA JRATTST AN BN fNOT AN

- 3 IR MR e W IRe AT
eS8 T WA B2 (ATF I WA, (TCHCF NI
8 AN FICG (2T G SIHF Gy 06 (6

- W W60 (AN (N6 RS IS =
SN T 3 (ATF 4 W 32 I3 4903F 76
(TR WY STNIHE Y IC W] 7 (ATF 8 NI,
12 IR G TR G IS BT TSI N
T Y = 9 AR CONAGT 4195 ATIGH |
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HAfFINAT T F (NATN© 8 THANTIHT ( Repair and maintenance of

household water taps)

BTHIT: G2 AT I A ST @S
. 9B GtaAd FTAF Ol SfFT W OIS
. HfS® BT FrIIA IFAT FATO

« 30 Gted I A9 (I RTSf 3ot Farel
« QLA FLAD AL 6, OIHF AT 8 AfOHE I FATO |

ATTANAT TLAT T (VATNS 8 THNIHT

MG WP A 8 @ GO Fel IR
SAFME A ~MF TNY (TN © 473 AT
(Install) FARX INT AFOIAHA [NIREA AT
I *f (eI =T

STNS {FTH SFF-OIO GLeTs BITHAT 7O ™ AMH
I IR IO AUCO ]| TS 1 *FI0HA ,SOIS
JCHT G772 |

ST (rubber,leather& Fiber) 1o TR A1 O
Ol |

5 1 IF6 STPFY-GIGA GIRTF GLad FLeTd fGORR
TeF13feT (Y|

Fig 1

FI20N2315421

é

% w16

SBIfe I3/ e

G

(Vo [o%-417F /o7 foF
SA™] (rubber,leather& Fiber)
fRTB2NIR WG /8T NG
OIg &

10 FCETF *AF( Bodly) |

T BEAT N WS AR (T NG PG
W QT AL OIF FAT TP, ( Screw)FAT =
(foa 2)

O 00 N o U M~ W N

Fig 2

FI20N2315422

TYN GLF ONAGId =W, O« ST 7fo e
WO NS (BT T ¢ A6 GO0 GellIa dld
WIGINGE)

Fig 3

. 7
&

FI20N2315423

T GHAIT TS JH6 o0 G2 | AS 76
(O P ( Screw)IR(R|

TSR N [RATN ST 24 (1o fTstzor e
AR ST ACH [ NG IH6 N6 G HIZN B

G LR NNTY AT S613RE ACH B0 NIN ATFI26
AT = 2P AR (ARG 6Iee I STFHO
G F91 =W, 92 M6 SsFow 27, 2ok 9o
TR G5 (of] B!
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£33 FATINR I
GO T AFEAS Fe (A(F G A1 PG ST, ST SAPIF ATSZINN (Install)
Gel 2[R 1 CHI6T (6T {5, W A1 S~ RO *mmefd | T~ | [{UeN [N S|
BT FHAf S| IGIRZICRD ko
TG 1 SOIee AMHI THIBAT | SBIfFe I3 oA “mfFe 1 Soifee | greased ®11 ST “mifss f&F1o
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(T SN | AT T |
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Testing is two types
Testing
J l

MNon Destructive Testing (NDT)

—= ‘Visual inspection

| Radiography

—= Ultrasonic inspection

L= Eddy current inspection

104

|-, Magnetic particle inspection

= Liquid (Dye) peneterant inspection

Destructive Testing (DT)
——> Stress testing
——= Crash testing

— = Hardness Testing

Metallo graphic
* Testing
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ADOPT THE CHANGE

OR ABONDON IT. IF PLAN A CHANGE OR
ADOPTED, MAKE SURE AN EXPERIMENT
PERMANENT

IMPROVEMENT

THAT IT LEADS TO AIMED AT SYSTEM

IMPROVEMENT
STUDY AND ANALYSE CARRY OUT
THE RESULTS THE CHANGE

OBTAINED. WHAT WAS (OFTEN APILOT
LEARNED? STUDY)
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WIS G A F© ©F 2.4.157

@ﬁ% fOror oF17 932 [TIXF (Drilling jig types and uses)
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Fig 5
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WIEfGe *MTHT MY (RN Y OIS OG5
(Cage) O3 WX (O AF ToF Bl WK &I
OGS FAI TFT GFNN (Driving) (ATF T ATH
(Secendary) ST® OFe NN (AFV B V| HFIoAfele
B0 VI ©F 2V |

Fig 13

SECONDARY RUNNER

ROTATING CASE

FI20N251641D

FLUID OUPLING

13 3ot e ([TF 14) @ Freifes)

P T TIRCOT WHSF (20-30°) W IG (IR
NS (T | SRS AFSE *MCFT T2 WS6 FAT
IF6 (ST B fowf® Sl IH6 TIN Sof~a
@5 NS5 WY 2CAMHI N,

32 [Aufds @5 932 2AIMHFT W ORIRA ATTO
IR FA T, G2 4N AT ZGO PG T
(SIS IR AT 2T | [FAE 234 YIRS SNMMGF AT
MRS FAFONI IR FAT 27|

Fig 14

INGLE JOINT

DOUBLE JOINT
UNIVERSAL COUPLING

14 3SfNeria Frefers - 38 - Tew6 (TF 15)

OO FIA 97 W NN 25 A | STICE0T
TG LA FINAL T YIRtod WEF ST WEw I0
(RN GIAoN (A | F1oAfere a9 AfSfE e oo
A TSGE | FIAfels I LT JH16 e ST
Y (MBI =T | AT 40° VG TS (FICY FH@sfeT Gt
WAL S ZVRAS B I3 I LT @1
TN SLRF (TACS LT FE| DY SN NS
IR, SYAT TIIS! WA HATTH G SIS
N GREEICCREIRIEES

Fig 15

FI20N251641E

FI20N251641F

COUPLING U-JOINT

136 CG & M : f5eBIa (NSQF - STSTMES 2022)-WTNATNG GINT T=AfF© ©g 2.5.164



.11 9% 4 (CG & M)
3014 (Fitter) - (NI ©

WG GIT A [F© ©G 2.5.165

AfT - AT - o - fToF 933 'V’ (I=B 9 (Pulleys - types - solid - split

and 'V’ belt pulleys)

CTHIT: G2 AT (T AN TN Z[qN

. fAfSR 4at=a fF1 933 Oria IITF TN FATO

. 936 A TFH6 ST I FATS

. 930 (I°6 FIRTS (F1T (VGNNF BFF I FATO

. V (ATEBF TFNMIHLIR i SfFH 391 Fare
. 930 (53 GI2ted JfIarafd 3o sarel

G (ITE0F G Affe

V0 (I O A BfeT BIeTr2 (™ (Cast iron) T
D TN© (steel ) T (o7 a3 N 1 Row
BT NS AT |

(376 43 AR G FI6 AR g0 TFoTSF
NHT MY JF06 28 7N I0g| 2RO Foen
TOOIEN 1 ICACR A2 B0 AP 5P P
TATY AIAR A1 IR IR[EF JOTHA I e
IF6 FORF TR AfFTe FEI Y 9
FOIBE A TAFSIBE FAIFNAT (S A, O
RUN (B0 =R UCF 6| (Fig. 1)

Fig 1

FI20N2516511

FLAT PULLEY

M EERCIR R

TG ([T O IH6 i TN Sq=ers Tae (off
A T 433 AOF N YF6 YU I =TI FIoN
(FG AfeT ([F00(F (FAUNGS AYE INNF TN Z6
ST AT AFToT AH | %o A (AH
O AT NS P B© 93 ARG 24 | Aol
PO (A6 G Fopd S|

1S+ ofor Afe

G2 TS S (I75 T2V FIE T IF I IFEF o'
ey ACF| o 2 (s GHf6 & (@6 Y& @Y=
foafo S o ararm| 2 *fferesfd = G sife
SN NP VIO R ]2 BIEA1R (#1=T, (6T
(ETTRT, AT TS (steel ) I TS T Cof 7|

o g8 S Affer

ffer3feT SIS BIfF AT A1 STF ( Screw) AR OITHR
TG AP AP | *MCEF MY BIF BT “YfeTd Iy

=A (JU67 WKW TI3foe (AF Ffee Yfers gof
U | TP B© *ffel o1 =N | TOCT0E =ffel *Hrga
ST 1R BT =Y N ] *CE SHAT (IR 1|

BR*N

G (U0l Bo ]38 W9 AAfd] IIF FE I
ATAG T LN A6 (N T=CC2 I% M 5 T
T G2 (GGG ST G (NN 0G0

Fig 2

FI20N2516512

‘ 'V' PULLEY

FIOOR-ACE WO6 FAT | TN Tel =T (AF
Y1392 (I°6(6 o Ao ATH, TN FG-0F =6
SN AMF| (IF610 Bo Y (ATF WM e
BB (e, PGB B0 gV 75 3| 57 3
36 T2fos SIO6IN e g3 WEN e SIZ
(T |

Fig 3
FLAT (NO CROWN) gy
DRIVE R PULLEY ‘ ‘
| et
- [ | I &
i ‘ SHAFT
| |
| |
| |
i i BELT IN DRIVING
POSITION
BELT IN IDLE POSITION | [ /
(DECLUTCHED) \\\ |
| |
| |
| |
| |
| |
CROWNED IDLE PULLEY | i
FREE TO ROTATE i i
(NOT KEYED TO SHAFT) | 1
! ! DRIVE N
— £ -4
| i SHAFT
o
Tt \ 3
J L CROWN PULLEY  §
LOOSE PULLEY EAST PULLEY KEYED TO SHAFT §
£
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WW{C@Wﬁ&ﬁ?WW (Determining the size of crowning faces
of pulley)
BTHIT: 6 WA TR FAE

- YFB 97 YFY I FATS
. SBITQETS e g CASIRta* = Iare|

(5 IO IF I JFMEF YA YF6 FAT IF0
(F°0 QI P AICECY LY TATT| 6 ATSTH Fig 1 wp
TSN (J70 98 TP FAONE (JE64 G (Up wh -
to 8"), GG AT (Half round)[F6 IIZF FAT T

2T ARIRF ([0 G5, JB(6 GGG YFo
SRS T AT =2

TR~ A0 A PG AIZF FIEN A .

TN (Half round) JFBI GV ROFIEE | 00000 e

FI0 (I°0 ",ﬂ%‘f g6 e (Half round)w L3I
(6 BT BT B0 TATS BT TN | W2
NOOIF, (ITB6 AIPOII HIIF I G A6 IF6

FI20N2516521

JIC YFO GEO! (AT 7, I3 NEI WATOHBS (RG Fig2 wp
AR WFOPN F WA O (BN ([ o Wb
PAE!

IS S{fF 572 16 BB, S [HE S =
(ST GF2 Y IR O T, N T4 2F

W = (U6 &Z W, x 1.1) + 0.5 2f25| i i [
SRS (PINAIHAT 2% B —1

W, = (A TR AZ W - 0.5 2f2) /1.10

FI20N2516522

fasms:
SBIGIG /Y YHB OOl h

TR AT W, AfsT IS D

1-6 6-12 12-18 28 - 40 40 - 60 > 60
n n n in n n n
1-5 0.031 0.047 0.051 0.067 0.078 0.098
5-10 0.039 0.051 0.059 0.078 0.090 0.110
10-16 0.043 0.055 0.063 0.087 0.098 0.118
> 16 0.047 0.059 0.078 0.098 0.118 0.137
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FfT I D JFH6 ST h
1 to 275 0.012
275t0 4 0.017
4 to6 0.022
6 to8 0.026
8 toll 0.034
11 to 14 0.042
> 14 0.045

A We 93 NIF1F WA (T8 % Wb A9 HSF | . aQIo18, A YFb AT I1er Fa1d
TGT S 2% wb a9 QT 11 41 TV 8 2B FW fF ATZT Gy, a5 I (Half round)
YO VAT FPA I3 TATIT ANO (356 “Yfe1d i =sfa my=i

(IT564 AT (Belt lenght)

CTHIT: G2 AT (I AN SN Z@qN

« CYTET (I°B [IRTOF GINT (IT0d CAET NINFATS |

@5 Yfete, f[Fg [ AGTF d73 AYFTe
YT ACI(R TF GG SRS I ATIGH |

(=64 AT

TSR G FIE ([0 (s fO~f5 Sy ermy
A (ICO AN~

. OIS @G el (1)
. FFA @G s (1)
. (R0 (JC=6 7 (1)

TRA G~ GIRred G, TINfes 433 FFT
([T CHTR W0ay AT GroifFes | w2z, Rk
ST, (T Y (FIHI Y I3/ L
PO F (76, SO (GF-= Zonh, Iz
SR fRGeTer TG |

T FE NN AR (T NSAR - SeleCalc T
CHTATY IR FAIF ST O Oraf g [REIGsE
T @ TONR RN F1 =

GOIfo® (F0=67 tnelf (1)

TINfSE @7 i Ide @AY JF06 Sw-
(CAN2 (I°0 WYIR(o] ToraT AR g
A (T (66 AN Aol | ([0 ([Y 433 [N
BT WIZW RGN I I

Fig 1

&® &
o
. J

7S 1 TIRed SUINeF @63 (S R Gy
ﬂﬁ?ﬁyj_ﬁ:

FI20N2516531

g = zcsin{%] + E[ds d+

d d 80-
i (d)_ds )1 B}_|{mm}

180

¢ = (PEA Ry (W)
d, = (B *ffers I ()
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S
Span

C

Note: D, D, are

Center distance

pitch diameters

FI20N2516532

I AR HIBT] (Clutches and types)

According to | Belt 900 1050 1200 1350 1500 1650 1800 2100 2400
SANS 1669 |Face 1050 | 1200 | 1350 1500 1700 1850 2000 2300 2600
Bag centre 1350 1700 | 1850 | 2050 2300 2450 2600 2800 3200
Pulley Shat Dia
Diameter Pulley Dia Resultant tensions (KN)
200 100315 21 18 16 13 10 10 9 8 7
250 110/400 30 26 23 19 16 14 13 12 10
315 120/400 45 37 33 27 22 20 19 16 14
400 130/400 60 51 45 37 30 28 26 22 19
500 140/500 80 70 60 50 41 37 35 30 75
630 150/500 100 | 90 80 66 54 49 45 40 35
800 160/500 119 119 105 86 70 64 60 50 45
1000 170/630 144 | 144 133 110 88 81 75 65 55
1250 180/630 170 | 170 165 138 112 100 95 82 70

190/630 200 | 200 200 170 138 130 120 100 90

Fig 2 BASIC BELT DRIVE GEOMETRY dl = w ﬂ Ii U m)
B = (RO ¥ 0o CAISMTACHF (2T [°]
2
on SLACK SIDE [:dl dS :]
= 2arc cos——— =[*
{7 - \\ B == -1
f U V, = Belt speed L
// 4 (.?7'\{_3\1’1% (*T0OF BITATCN Z[AN RAT F JYN OIS
TIGHT sipg

TLIO! TR FS FA1 T, O (ToBfE S
=

- T (3760 TIEfe (TS WHCT 4T, AT
@\qc\o%ﬂl O, IR G 3(wd "BIR0 AIRG” I =Y

- @[e7 e Mo QN8 ToloGE WY
AR (JHIC (G W) I Ie7 2T TS 30’ |

STH™IT: G2 AT (10T AN STFW IS
. PO FILFIFO! I FAT©
- RSN 40N FPICEI VNS L FACO
. ISR/ 40T FIEF AT IV FAC@|

FTE ZIEAT AT IS

FIEA SO = RO (THFAGNE NSV BETAT
ST ST 1 A9y [y w411 (IS 43099 F16
(U Qe U1 1 =7

EIVEREIEISCL]

- I FH
- TG PO
140

- If*6-(2AC F6

- EECFIINAGS JFIEE OF F6 |
- R FE

- CIGRFGSI 16

- SURAIRNGE PO

- gFF (A6 PO
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o Fe(foa 1)

T F6 I OO0 GI3w AN I [FG S
TYN2 NS 20O ANF T4 FIHD H0 4@ B ACF A
T® MY AT ST X

Fig 1

DOG CLUTCH

FI20N2516541

“1&F F6(oT 2)

*GF TG0 PN WS 20O T TN IF 1 BoF
YIg (AT 2T | A6 TN NS ([ FACO |

Fig 2 MOVEMENT TO ENGAGE

e=HHE=

THE CONE CLUTCH

FI20N2516542

I+B-(2C F6(oa 3)

W5- (2B FTH6 FrEf = =< 3oL (N6
ST ST FACO (VR RerSeTo HNF O 70
=1 A6 FANTG, NI T3 432 YR AfG=nat|
GHf0 (FF ATTIZ FIH LT (ST F1 7T IS FIH0O
3oz =0T (o i Preai we oy Im|

Fig 3

— PRESSURE PLATE

INTERMEDIATE
PLATE CUP \m

a0 0 b
2 DISENGAGED
U U U A
2]
W)
" M AV
ENGAGGED
_ _ . [N
§ )
e
~ _A \CLUTCH PLATES
INTERMEDIATE
PLATES

FI20N2516543

TRANSMISSION CLUTCHES

BTETHTINRGS W6 [SF F16(75F 4)

2 FFT6 TG 43¢ PRI S (09 (7 | A6 v (A0F
JF6 IR LT ARIEIAN FAT (S AN | ST
FIET AT FA1 =, o 36 G 517 )T
FYATS JHC (BT CFF (OfF A1 A6 O Wy
A 2RAIRS 2T ] ATHEIF FEHRF HEeN B 438
WFY B | A (AT BATE JFML FGF (T
TM® O [I2ob 5t |

Fig 4
A g % E /A’ ‘M<~§_I
—><§_§> L
IR <
$ESEIIIIRRRKKS 3
RSSERIRERIIRKR <
IIRRRRKRKS %
P
A oFF ENERGISED 2
[
aNA F5(fea 5)

G306 R FIEI G (FIF IS ANGTHI ATIG
T N (X TN X3 T 0T (OB 57
(Wearness) FUfFTONR a2 FE| FIE ﬁ@@ ATHI
WRCEY AN (2P RGN I LS RS

Fig 5

I

FI20N2516545

AIR -CLUTCH MECHANISM

GifFgeesTe F15(foF 6)

YN OIS WHB AT T 516 TN I,
YN (PO TS I2ET MiF @o A,
T SISACNT S AR LT (BT (Jaw) BT
B a3 FIGG IF 2T I S FW (1A, FS
TG YT I (AN CACHG

Fig 6

RUBBING SURFACE

CENTIFUGAL WEIGHT

INNER PIECE

OUTER PIECE

FI20N2516546

CENTRIFUGAL CLUTCH
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817 ARG FIH(foea 7)

ST S #T TIN oo 20O T O SOFATEM6S
PG I I VAP (AT AR LN Id
HAfFTON | A6 [FHNI© GFLa (A |

Fig 7

OVER -RIDING CLUTCH

FI20N2516547

aFF (A0 F15(f5T 8)

A5 SBINRIEA IR IITS =T 9K 4$6
SO/ APeF/ QA T WIS, TS
(steel ) T TATY SF® A | (AN I AL R0
TATM® RY AN HIEI PN IH(P FOl® P
G (T 722 (IR [0 G B 432 FG
AT |

Fig 8
—~—OPENING
PEDAL
RUBBING SURFACE*\\
AT P—
.
AN
. _ = v

\i N

A
N

SPRINGS FOR CLOSING
AN A—

SINGLE PLATE CLUTCH

FI20N2516548

ATQTF [ISIAT GY (62 AJ3 ©OIAd WG (Chain and wire rope for

power transmission)

STAIT: A2 O (Y WA ST ([
. % QI2Ted AIIZF I FATS

. Tf%a BABAT OIfeiFIge FATo

- TS AfFa Sthpe 9T FaTe

. (637 Q2T IR I FATS

. (63X WI2T9d JfIL1F OIfeia1 FATS|

WG 93s vl gIze

TG Qel, W, W, FIGW B, e O Zwii
M tofF Fa1 2|

S wRewf A 7Hared O @] 2R AR
NS JENHNT O J9To X1 "G Wk
Age AN a3z (GHOIRA g NTe a1 =1 7Y
TI3e IR FA (TCS A T44 ANRF W 433
SORTTHIA O ] WEST(Humidityd AITZR
Ty Syfeesfim Wy 9B NIaEars Wl fg
1 90 TS WG TIRw (AT (TN JH0 I5
TG (I FAPART (TToF BAF T T 98 (BN
PG 11 *ifLeTor (83 =T

*feT 97 CAGITAT (FTT

fod 2 933 3 (REGI (TN CFg A3 (G
(I o a QU 4TI | CATOICAT (FIY IG (e, AAfe T
BF (2T FICS HNF| CINTIIS JeTBT IS (NG
(1Y I (A, A6 FN G (KT FACS A |

N
R

TENSION WEIGHT

DRIVER

DRIVEN

CONTINUOUS ROPE DRIVES

FI20N2516551
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Fig 2

@

PULLEY

75
(
=

WRAPPING ANGLE IS SMALL (o)

FI20N2516552

Fig 3 BELT

FI20N2516553

WRAPPING ANGLE IS LARGE (ay)

i< syfer

([0 33 S T QS S G0 Gfe yf
NN P I FE =Y TN (AT (B I I <8
T 56 (2T FA|

T A6 TEfS: s IR @6 AN N3G
e E | (oa 4)

Fig 4 JOCKEY PULLEY

DRIVER

FI20N2516554

DRIVEN

INCREASE WRAPPING ANGLE

(62 433 (""’ij (Chains and sprockets)

TTHIT: G2 AT (I WA STHFN =[N

. (53 GI3ted JfI4r 3901 Fare

. 930 GfF CHANH6 I FATS

. (53TAF 434 43¢ [AFRTSH I Fate

. (53 QIRTod THMIFT (IFRTSFH 736y 307 Fato|

(R gIR© (fod 1)

Fig 1

JOCKEY SPROCKET

DRIVER

FI20N2516561

(537 GIROSE HY 32 FHANG QU2 &I [0
AN O SITFNCE G 770 = | (GRS
CRNHE AT q92 CAF6 BI_E A S/
JRZS TN (53 32 CATFG IO* 93¢ (WEF Tox
T BHNeTgh. CRARG SRTS Mg 1iIsId =7

(63X GI2Ted JfIar

(53N ¢ WIS (ATPLHH WY OGP (NI
A1 28TR TSR 1 |

- GO el [T AR |,

- (YU WA ]R BIfeTe WIITHR W (0 19
VRY AR (TAH 172 BT (TS A |

- Y S 933 T 5F BN~ G w1 |
- 4TI IRGTS B0 NS |
- (B3 GIROSE FANF

- (634 W3 ASPeIE JGH6 FAC O, el
] WRISTF JHCATGL SR A |

Gifd A0 (T 1)

IHG N3 - (FATTT GifF CRATFG JHT0 (52N (BN
FACO I FAT (IO AT T AR (o smy
CATIOBT N GIRO(F (AT FE|

(GRRF AITATON

(629 (AP YANF W7 FE WPIT 12 490
YT IR FAT 2.

- WMoY (62A
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AT (63 (g 2)

Fig 2

OUTER PLATE

BEARING PINS

INNER PLATE

BUSHES

5

ROLLERS

-

%@D

INNER PLATE

OUTER PLATE

R

COMPONENT PARTS OF A SIMPLE ROLLER CHAIN

FI20N2516562

@RS SIS Ny T =W 91
JORGHNT TR (RN =91 »ff Srorsdte ffrss
SITS BIHNT T ¢ FHTNE ST FATS A

F. JFF (JTA1F BI2Y (53N(H I =T NI (52 (
Simplex chain)| (ﬁFﬂ 3a)

Y GRA (QE OIRA (BRACP GUAH (B2 el
2T1(Duplex chain) (6@ 3b)

5. §oe @R B2 I0F fRUars (629 I (Triplex
chain)| (f?rﬂ 3¢0)

L QD (e
| O s
N P 1 R 8
Hy i {% =D
41‘¢ 5 5 %
SI?/I;)LE DU(Ft’)L)EX TRIl;—’:LEX g

wreogw e a1 Naa 1 (Toothed chain or si-

lent chain)

G2 (52 I G2 WOF TIRod G AR
A T A6 @ITHNT WL STF nioyS FmeEg
R Ry 9fw |

(62 ARt

26l ARRS fNRT (W (A (PRI V& &7 A%
JEACS (TG AT N AN 1 el Frore
HB(F (@R I WA (FEANRI AF© A2 7|
a4

LA S N S S

| |
] SSSsliss 0

FI20N2516564

ISI 2403-1975 RSN IR SBIGIG (631 G (NUE
N (R

(62 GI2Tod Gy TFMIHT (IF1RT

- TN TMRHIFe! A FEN I3 ATIGA
ST TP |

- oYfFe T G (53 NN T~ [re
ol FAMES B 5-4 (MAAT AT H571f5©

ZSAMF (@R NfSfFF AART CANIOE VS
BCI AT (B30 AFSFINA (Install) AT GHo@|

Fig 5

© O ©@

2x PITCH

ELEVATION DUE TO PIN
AND BUSHING WEAR

WEAR + 2 X PITCH

O 0) (O

FI20N2516565
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1 .I% 9 aW (€6 & M)
f=FB14 (Fitter) - CTATT®

WANNATNG GiT A F© ©F 2.5.166

TR FTITAS ©19T (Elements of spur gear)

CTHIT: G2 AT (I A SN Z@qN

. 916 == foraaa Clifeis errafs It Fatel

. MG (GOT AT =17 fArTa Riteq SWYATS T FATS|

S Tl | S B 31 6 T R O 3) [ R X iR S T [l |
B A1 =T

IR

a6 g6 FrEad wited SR S fHed I
WFATS RS I 41 2T | NGOA 'm’ SH BT
ol Fa1 =7 g2 NEANET HFH F1 27| o6
k—;éaﬁ foraas oy Rdias *RfNfoF W
eaic]

olifer s &g (5 1)

Fig 1

CIRCULAR PTCH——
-

TOOTH THICKNESS

OUTSIDE OR
ADDENDUM
CIRCLE

PITCH CIRCLE

\
BASE CIRCLE RADIUS \

FI20N2516611

fore g8

4t 9o FENF I8 I 7 7o Naw
TN 0T W =R

IREIER AR EEICASEACR ERCCICE &1
JQIFIA fHG:-'CcP AT P

a5 96 wites [ (A #15 JQre AW a1
SEN mited SfEE R g |

36 ST« 1T (PCD)

TS 6 SACHA 1T (PCI) M TGO 6 97T Jel
A

A6 IATY RAF6 2 'd' %1 7 6= a1 =7
TN | PN T d1 ] 63 e G d2|

ATAON I8

TG IS M I2IF IS AF(6 [TAIL R0 A2FT
ATBSE W7 FE 432 7 I W 7T fofzw
=TI

T3S

A I8 T (LGOI IS5 RITOF W ATZ B 4R
S T ‘df B foizw 41 =7

(IS ATCSH (‘db’)
46 (12 I8 (TN (AF IACOITEE G (ATFIRET (SfF
2| G I db AT 6z a1 27|

STAG ((RFF) (BT 2)

4f6 36 I8 9] TTIG JQUOR WK (XS 7Ig
93¢ ha BRI fofz® F41 27|

M RF (hf) (BT 2)

4TS 5 I8 43¢ 6T IQUOR W& (JGTE 1Y, 433 hf
7141 fofze 1 27|

Y (53 2)

O G912 TEF N I RIS BT W0 LR
SERACERICEA R

FICOF rolgor (5T 2)

Ao 7o e wited (&7 M@y 972 oo
SR TN g3 A5t 2ha’ FRSR AFH 41 27|

Fig 2
ADDENDUM

DEDENDUM /RCLE
" CLEARANCE (=~
FILLET RADIUS // o

o

2

N g

ROOT CIRCLE CLEARANCE S 2

CIRCLE S

o

[T
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fora (RTR (@5 WS
o (B0 A Rror2 91fS (2R S|

forTa- 303 T SR AR e f[fon 9fS “new
(0@ 2| 57 3 e o« RS SJ20e I8
(TRINIR <8 ARG FAF WL G AFITSN (41|

N, T,=N,T,

(FIAT

N, = QIR ST RPM

T, = QIRwd g Ritod A4

N =W/Eﬁ€ﬁmrpm

T, = BifeT® oI RO ST

2
2

Fig 3

MAIN
SPINDLE

SPEED CHANGE BY
SWIVELLING AND

ARM SLIDING THE ARM

FI20N2516613
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™.1%7 9T Q¥ (CG & M)
d (Fitter) - (YIS

WA GIAT A F© ©F 2.5.167

farsItaa AF1F (Types of gears)

BTHIT: G2 AT T A SN Z[qN
. forataa ST IR FATO

- FTIITRa JAJTETT STLIFT TN AW GINCO QI8 OITA VIR LT FACO

. 9376 g (RT3 WY ATS [Nl Fare
. T Iaa T 932 TFMIHTT YT FACO |

forarcaa SRy

WI3fOL MTHE (AP HIfeTo,/ ST TR0 B/
(oY FA0© fF IR AT -

- @O TS ARTEN FACS
- YR s RIS FA09 | (Fig. 1)
- IO MGOS GRS (TS,

Fig 1

DRIVEN GEAR

FI20N2516711

IS TR @R, O (steel ), W CENRAMHS,
ATFOF 1 HI21F IB (A(H 0O FAT =TI

AIETOR
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Fig 5
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Fig 6
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purpose drives)

STH™IT: J2 AT (1Y AN STFW (IS

. fafer gr2vea oy formra 3 aara fAfsw srafoa aman sate
. forara wie Fraa AT 932 AfSIT [TU FATO

. fafeR 47 forara ro=E gfe i Faro|

ANSATT SH

STNGAA W TSI *NCET N A g3 5o
(N TP |

= R 93 @ R /9 A =TI
CHIRAY:- (o7 fVK I

T AS(F @FARA NSO ATIOA I e
g3 I=dice|

FG PR G ™ E 932 WM AR
A EFEE R 99 @FeE AR A
TG |

SRIRAY:- BRI AT fNT1E ( DT)

TS GfetE Fory

TV (90°) (I (FRBIA *WCHI W & g 1S
TN B

B30 ([Uo R A ™N2EA ([eod 519 IIRK
391 =

CAIRAY:- (e (N (et

o ANGAT, & (FRITA S

STHETS STNCHICY (90°) NN-ATATA, NN 2 GBS
NTHOF N 51 G33 fS (7Y FE|

SFY. ( Screw) TR 432 ST PN (GIONS J7=M{
A=Y SAIRAY:-GORGe (G

151



BIFE AITod HY ( Wheel tooh Wearness) 493

wIna Afeara

I (Wearness) -6 W (YN 419 KRG
STATCAT = 1 "G =0T I"( “worn away”)

sFfafre sfay=~

FIAV: 11 FFH0 o] T AP FIAY, 557 (Wear-
ness) ?jﬁ% AN

AFSTIA: (Ol e, 1S AR FIOGH Ho

cﬂcaﬁ\v THH (Wearness)

FIAV:- (OIS FACNI V(LT 4109 KA A2EI
I (Wearness) It I8

forama catm ww (Wearness) Fat & 13°7

BIFV: (OCT Y (Wearness) FIA LTS

AFSHIA: fF0I7 IR TP J]2 T Y AFTHI03
(O VI I

fRTeerger

PIFTAYR : AR NN, I I (
Not properly arranged)|

AfSFrEa: T R Fed, afoNe @fss S
PN, (O TNl SNF fNE @

152 CG & M : fSRBIR (NSQF - STTNES 2022)-WPNANG Gy T=HFS ©gF 2.5.168-169



FIFEIA: [ RO Y[ TR BT FIFOE =
TGS OIS

FIFT: WP RIS (G, (W6

AFSTTA: TH *If& 41 ST (E1G 7= A Fol

faerfers
FIAT: T (191 (IR BT A2 (@G|
AfSTTA: WS AT (T G F4T1 |

SSIATATG
FIEAV:- SRS I 2 *fF WSFHN I
AfSFIE:- TF FN© SORETG 551 fGorzs

B i o

ATBF HATZ:- WO BT G FIG O (J19N
(IS (PRI PR |

Mo oz

FPATIYZ: O (CNGT AN ARF  (JMMeAe G2
s .

=121 forare, c2ferare formma, (@te« foma g3
ST f5rs17a sromtIR ormfe

8N 8 3T g3

AN TR NG5 FATOIHA SIS G BTGy |
WYIRo 32 V. Ny (NI JFIEF NT06
HIGH, ©IR B DG (€16 JHFR G (NP
Wfefae P S 1, T 5 e e A e
A FOF T ST N oS TIITS 52
FOMORTT IO =¥, Sf3F e~ fAFe® Fare 33
(TGS (RIB QLeTd PIACY

19 T0IR, (AT I G2 *NCRI I [[EIHA1
FE| R (T IO TS A B0 WA TG
(O N QAT I 2 (HHI NSF I | 2%
I A6 SICERAT *NTG - ST AR Gy =g 9757
=Y. 8T ¢ ' AT IBf6 T 1 TG OHNT WGH
A (IO AN, IO TR 29 g0 E 9F A
T A IO AP AOTHHN, A2 JH0
ST ( Screw)JT AT *I1G Y@ ATFAF [
O3 | ]S A esfal STErgers (ST 6, SIICer a1
TOTBAY BIF (Key) STIT VTN ST AT 27|

MG WSH AZT RO TFGS:

W AY: ATHG AIFONT WG6 FAF G 1
QAT IF M JFMEF IAFE FIoSGE [N |

FI20N2516811

CG & M : fSRBI (NSQF - TTNES 2022)-WPNANT Gy T=HFS ©F 2.5.168-169 153




T8 SFg: =i =@ TN S{FF ( Screw) R
B S LS A

Fig 2

FI20N2516812

FI20N2516813

Tow:- RO FF0 TFEne [Rees T "MEE
WIFCG LA TGS IHI0 I ST T 21 F1 2T

Fig 4

FI20N2516814

T forg

19 T0IF, (AMRT I G2 *NCRI I [[EIBA1
| R IO IF(6 516 A1 IHI6 WA *TG
(S A QAT I 2 (FHI NOF I | =%
I A6 WICHRAT *NTG ST AR Gy =g 9757
=W, (A PR SEre B0 T A =TT AMo6 3T
(ICS A | 6 TR 29 JF6 EEFA g aF
I TOT N B0 FTPE AOTHFS, AR JH0
ST ( Screw)JT AT *MTG A& AfFAF [
O3 | A0S A esfa STargers (ST 06, SaIter a1
oI BIF (Key) STIT VLN AT AT I

g

Ao

o 2990 12T AT© FPA |

- FFFIA: RN @I ISFE (GHFRG
IR TG (AEONAF M AT B |

RIERRITR AT MR E R ICRUSE

154 CG & M : f5BTA (NSQF - STSTNES 2022)- PN GT TAF© ©g 2.5.168-169



q

ATV I B 4K 4| 7 76 F1

Qe foarE

QU PR = 9" @ e =St 5%
(T IR 43¢ PIRSEAR 7fo-3zFa TISET *18F
wIHfed| [@uea fraasE oreR argefare
ANG+G BT RY 1 90 fGIS HU AP O SANIT (FICTS
PG PR G [GGIEN BT (0O AL

forama 33T T3 G PO ST ATIHIANT S TNy
@ FEAFO AAMNS TS ST WIW Y|
SITGTN BFFoS =

- T ™ 5 1
- WIS 1Ay foa 2

Fig 5

Mounting distance for pinion

MOUNTING
DISTANCE FOR

GEAR

Gear centerline

crossing point

Pinion centerline

Back
angles

FI20N2516815

Fig 6 Jn Normal backlash
(normal to the tooth

X / surface)

jot Transverse
backlash

jot Transverse
backlash

o= arcsin (2Rm rco sinPm - R?m + R%/2 Ro reo)

jet Transverse backlash ’ .
measured at the pitch ~ ~ jt=inMcosan cosfle
radius of wheel or pinion

/I yo jn = Normal backlash

Re = Outer cone distance
N fe = Spiral angle at Re

fm = Spiral angle at R

feo = Cutter radius

Jot = Transverse backlash

A Rm = Mean cone angle at Ry, ©

an = Normal pressure angle
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fFowafos HATHTY (Application of Pneumatics)
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Abs Pr = Atm Pr + Gg Pr
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mﬁﬁs etag wfafofe (Introduction of Hydraulic system)
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WANATNS GAT A [F© ©§ 2.6.172
gl 8 ooy
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WANANS GAT T [F© ©g 2.6.173
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« ATAITHTS (Pneumatics) SNFHTHBASHT FFTASH IfT1 FATS

. FiferoE 3= a9 Fate
. GBS AT 31 FATS|

AP (Pneumatics) SIS HINBF

ARPIIEGPISV (Pneumatics) Wﬂﬂﬁ?@%ﬂmm
T AFHO IO (R *feF e sfSe
FATET FI TIJIA FIG ST FACS IS 2|
N FATT, WPHRCIBT CHIFT (T ATIGIT
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ST IR, (N6 1 (N6 4 g7 S ST, (A6 2
(76 3 G S TS 72 5 (N6 WIF % | WG
RPE ST | 92 4N OIF SRS O3 s
NTFT 00 puUrs wig R 190 =

FI20N2617917

Fig 8 2 4

3 1 5

CROSS SECTIONAL VIEW OF A 5/2 WAY SOLENOID OPERATED VALVE

FI20N2617918

5/2 G9TT 9F3 G solenoid OIF

FOIRP A7 WIPHLABG AGHN 5/2 ST TRA
CATENCRCGE @S (TR fO6 6@ 9 G (MU (IR
TN FIIA 14 4 (F6 (SIE60 ATAS F1 =W, OG0
(NG 4 T ST AL (A6 1 97 SV IF6 I J2069
IR ST =TT, (N6 2 (N6 3 G ST ST, A<e
o6 5 T AT AR TN (FOG (OO FIA
12-4 TIN5 T T, LN OIFM6 (6 2 47 ST (N6 1
S, (A6 5 7 SN (A6 4 TS 433 (N6 3 JCH
ST o5 252 WIFCA AT 27|
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Fig 9 2 4

i

1]

14 12
4 T L]
v 7 — g v
[
] . i 9% 7'/|(7
%, | Bt
3 1 5
2 4
1 m ih
iy m
A
v % v
- i
m
7 A 2 | Z
1 [ r P
3 1 5 &

RSN CENNG/ 26 WNFHINCESG O o=
SR 1 4 (RS AR

Fig 10 TABLE 1

SYMBOL DETAILS

3/2 WAY SINGLE SOLENOID VALVE (SPRING|
RETURN)

3/2 WAY PILOT OPERATED SINGLE
SOLENOID VALVE (SPRING RETURN)

el

5/2 WAY SINGLE SOLENOID VALVE (SPRING|
RETURN)

5/2 WAY DOUBLE SOLENOID VALVE

LIRS
EELNRA=Y

VARIOUS SYMBOLS FOR DCVs

5/2 WAY PILOT OPERATED DOUBLE
SOLENOID VALVE (SPRING RETURN)

FI20N261791A

fata

G e aHf0 2T G-I (TR )T A&
25| A6 JHO TR ([PfeF [Gorzst T JAFo
A TR G 7T 27| [ese ot & I
IR PR AR AR 5177 Fh19 G ooz
FA AR | TN AMANCTG I (SIE60 AT
FART, 0N IHT0 AACHI G CFLAF TR 2| I
(e ACNBIR FIIA (FIIA TP WP =W | TSGR
TN ST IR ARG [{a ARfefSafns stay
FIE, TW CIQAE I§ FE T A LA M| G0
IO =2t STAERIoE O S W= iR
(M YN O BII6 A1 T JBM0 [0
RIS 77 o 11 4 (Rt =R

G5 21 (@O CHAA CHLg [T e AR
AR TFT TGS T4 (W@ A [RASns
SIS K1, K2, 33 K3 2A1H fRAE NAIe F1 2
RTTefE ToRefe: FNoIe Y T NFgT IGI
g6 @FgS [Aerer @I Toreae: NHE

PCICEF JICIMC R 53 JO|
. 12 14 22 24
Fig 11 RELAYcolL Al [T
RRETURN
SPRING Az 21
ARMATURE
— INSULATION
| CONTACT
TERMINAL
COLL ——
CORE
o
[ ] [T 2
A1 A2 42 A1 g
CROSS SECTIONAL VIEW OF A RELAY S
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™1.1G7 9T Q¥ (CG & M)
d (Fitter) -

WA GIT A [F© ©@ 2.6.180
TGl ¢ ooy

QIR OIS Gy 21@?5 (Symbols for hydraulic components)

BTWIT: G2 AT (I A TN Z[qN
. MITFB ST ATV G372 LT FATO

. TRTYIFSE ( Hydrolic) ©TTST ASITFH IIIZTF I FATS|

35{B 2GR (Hydrolic) STTFTG SIS Graamns

FRGEH HOBINT GHNZANN AAA G L O Fig 6
BFNN FIO TIITS TN B O JFTC wIf @: .
A2 I7 PRI 1S A1 2 o= 150 1219 g
W W%| BIDIRECTIONAL HYDRAULIC MOTOR g
AT 433 (BF
Fig 7 Al
RGP (Hydrolic) 2 43¢ (WHF JH6 JQUO I
TN SHFHNN FT =Y | JQUoF VK fG90 Q0= T
i T SR 932 FAGUSR SEE 2T I (NGRA _
2@;—; 2/2-WAY VALVE I
ST N ALFT FA| -
I (AGes THPE T =W OR WA A6 2GR Fig 8 A
TEIRGA O @RI 39 5@ Im fGgac «f * )
RUERACIE I Ol T Rl b ER BRI S IR R M REa !
(Pneumatics) & GT | (%5 8 R) 3/2-WAY VALVE %
Fig 1
A g | S
g [
] g
HYDRAULIC ENERGY & pl 1T %
4/2-WAY VALVE é
Fig 2
fis RugTog

A

PNEUMATIC ENERGY

AT 433 (NHRT o1 (A3 (AT 9)

Fig 3

UNIDIRECTIONAL FIXED DISPLACEMENT PUMP

o

BIDIRECTIONAL FIXED DISPLACEMENT PUMP

Fig 5 t

UNIDIRECTIONAL HYDRAULIC MOTOR

FI20N2618012

FI20N2618013

Fig 4

FI20N2618014

FI20N2618015

200

AT fRTg SIFS@ (@ FIH0 SIS I5f 7r=T
ICRERICER]

- IO T4 5252 SRBITN ST4T N S|

- YIRS a[/E s T S|
- AR U FE T R (Key)ONR (Mo
RfoN 32t AN ST LS |
(TG B2
P (TR (A6
T BIe (H
A SEST (ATH (|GGG (15)
B SIS (NG (TG (A16)
L fetmgy (o



AT g Oas 261F (510 (ATF 11) I SHTBFHTT O
Fig 10 A B Fig 16 —
A 1
T T >< £ - 2
LR z %
4/3-WAY CLOSE CENTRE VALVE é PUSH PIN §
Fig 11 A B Fig 17
I 1 —
™ >< g W z
Pl 1T g L g
4/3-WAY OPEN CENTRE VALVE é SPRING %
(6 AT ©EF NACF WIZ AfSARY a1
oW | Fig 18
AT WA T 9N 936 I T (=
FufFweona =i ceoia @ engd oLien
YT ST TYN SNFI WY (DA FNG =
TN N1 A, AfB SIATT I A=A aTes s
AT WIFHAR AT |
Fig 19

SIga FrdFal i

e NTgT ©ng PRos wIg Ry Ssgr==
HGfS FIRT ATV FT (IS A

ogd Segdard [Rfes afmaw a2 &

54.19-4 (RN (AR
fFgs Frtw1fH0

Fig 12

—

GENERAL MANUAL OPERATED

FI20N261801C

Fig 13 -
(]: .
g
I S
g
=z
PUSH BUTTON g
w
Fig 14
w
. 2
o
g
zZ
LEVER g
w
Fig 15 ]
w
é
o
g
=z
PEDAL g
w

[/]

SOLENOID

FI20N261801J

coTa fRga org

(TR g O I aFF I5f 71 ATy F1
7Y I CHER N SIAf6 OheT AMEA W AT S|

IICHFET WL O IR N B (T o g6
SIYRTS (Y T SRS 95 ACH |

CHTE FRTFT Ot 2SI (Fig.20 (AT Fig.22)

Fig 20 - P

ot

T

PRESSURE RELIEF VALVE

FI20N261801K

Fig 21 A

[t

P
PRESSURE REDUCING VALVE

FI20N261801L

Fig 22 :__\lA
L M
Pl Tt

FI20N261801M

PRESSURE REGULATOR
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AATX fATFT ©1F (Fig.23 (ATF Fig.25)

Fig 31

Fig 23 :::I N
A N_ B z ! §
N 2 DOUBLE ACTING CYLINDER é
FIXED FLOW CONTROL VALVE g
AfFrorFIal Ig
Fig 24 Fig.32 (ATF Fig.36-4 ARFINCHNT fGorzAesfe aan
A 2 B o R
VARIABLE FLOW CONTROL VALVE g Fig 32
E
Fig 25 R | g
PRESSURE GAUGE g
Al 'B N &
1 1 =
| S Jd §
g Fig 33
ONE WAY FLOW CONTROL VALVE ]
‘>S
-fA org
z
TEMPERATURE GAUGE ]
T-RB O 21T = GF6 I T [ifers Sea =
RIS (o= =1 (Bd 2 (N 5F 2b)
Fig 34 A
Fig 26
B A z
g B z
% FLOW METER GAUGE g
SPRING LOADED NRV g
Fig 35
Fig 27
B A 2
o z
& LEVEL GAUGE g
UNLOADED NRV g
Fig 36
Fig 28 ~
) o
% DIFFERENTIAL PRESSURE GAUGE g
SHUT-OFF VALVE g
w

IEIGEC)E

St G fsSifereng 96 (b AF G TR
A sifESR 76 (06 At | (3 29 (AT 5T 31)

Fig 29
I =
| 2
o
g
SINGLE ACTING CYLINDER I
w
Fig 30
2
6 V 6 8
o
g
SINGLE ACTING CYLINDER WITH SPRING &
w

BTy o (o 37 (4t 5. 39)

Fig 37
]
3
g
z
FILTER OR STRAINER &
w
Fig 38
g
2
g
z
COOLER &
w
Fig 39
N
2
g
=z
HEATER g
w
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AN 192 14 o7 (o F 40 (AT o7 46)

Ny

FLEXIBLE PIPE FLEXIBLE HOSE

Fig 40
g
3
g
WORKING LINE I
w
Fig 41
S — g
2
g
z
DRAIN OR BLEED LINE &
w
Fig 42

FI20N261801Z7

Fig 43 + i

PIPELINE JUNCTION

FI20N261801Z8

o -/
\‘

CROSSED PIPELINES

FI20N26180129

Fig 45

—

PLUGGED ON EQUIPMENT OR LINES

FI20N261801ZA

Fig 46

e

QUICK-ACTING COUPLING

FI20N261801ZB

RIRCGIFAS (Hydrolic) (& STTHA FTGT A3 (IMFET

G0 TR O ARSI =6 <& I=A
P IR, O, RGP ( Hydrolic) O
S B OHT IS AR (TN RGP
( Hydrolic) (NTNE ©IISfAR SIEH11 WEI RN
J5T6 ZAGIFF ( Hydrolic) SRR YW O B
GRe AB0 O [T ofdrges FA1 AR
T (512 OHA FIGD TN FAF FHONS SIS

P

OIig By

tafrer

BRI R SN EE G EACRIREIY

T STPIHN (197 (S AT NGeAIT)
TS Y Y&

PV (PN AFTS

BRIV ESIO)

O FINSII G WA

Tl O FNOT 432 AR

Sifers st

e} STTel G2 STl Y6 g By

PN THNEHTL G STl

IEEASI R R (S EACEGIS

T 32 AATOoS (B Ter
FAGEAR6F NS / T TR Tl
RIEE B ENIERUERIRIC)
oot

A8 CIEs

Ol (corrosion)  NFY

AT 9T

OIS PG FACS ADF ATl B ATl

Aok
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Ry ©1na 197

oY AfSEy (Resistance) q
THY RIS
IBIEER] m&l’(Resistance) d

AII*T® Ao N RGO 4N T T 25~ ATMGTATG RO
FANY ARH OIS ST &
RIRCGIAS (Hydrolic) S AT SN AT w7

RIS WA ORI ATATOT ] JFIRCID BTN
AR fOAG fOF 40T ©F AT

YfRAGr- (o f[SufoT RTGIFF (Hydrolic) ©F

Ty Aol 9o 9N G o foufe g,
RIRYIEP (Hydrolic) O] 42 YN OFel N G
TH IAHVO I 42 4G (SAafErs s
25435, J26499 92 I364Y S99 BAE (NN
A 2T

APF J264RE OF 2 AJENE® UG (O(e79 ©Fed
TR (HICAT AIGH (AR IR OIS & FNrad
0O FN O (OGP PN (IH18T (AR AL
T OISR FACO WFA | IR 4G OFe #g
e I2E AR | R AT WA IS GHTH
e A, (NN IRGIETS ( Hydrolic) 16N
B

G254 ©Fel =6 ARNT® UG (O O AHGH
433 WAGI AfSTAY (Resist) F AMF T HCONH
AT SN G O I (TP 561 SO IR
PEI 2 OFASE AYNO (BN A AT
BIEESCER]

G35V T JI50HA-AFF ORI IO AT
[ ARMNREAR G SENF Ao FAR| A2
JOT o R o B [ e | B 51 O B 51 ] S £33 A a4
AP, fO® 432 SAETHH OIS« 2K FE| 42
TR NYTS TH (A G2l OGN 750
=T

G (o foufod oFaefad Qe g2 oqawfe
(MO BN O O{AN H(A| N AN 4R
OIS AYNO JN Fg@fete FITo W (TAMN
RANME I8R_N ACH, (NN PO, ATNE,
TIRFIFGE 32 CNfeTF 41 g1 a2 oqaesfe 1 o
(o7 foefos SIaeiera Qe (N BTU (fF6*r arsfie
2OM0) M o7, (TN G- A2, TACHE PO
32 TS 5B I1SO G2 SIARFAE HFAE (FINT
(%), HFAS (S8 G TR (NAa AR foefod
©Je), dRGAPR (TGO RNEHW),  J25IP
(MBI AMRF), GREIPGNG (FACHE I01d) ]2
MEDVIEIICECK Gl RGO e

ATATI*INS JZTCII9T RIRTGIAS ( Hydrolic) ©FeT
(EAHF)

gR Ol Yo ATACS IIRE B Y (TAH
AR Ao 1 7o o I A,
ARIR PR O FACO AMH| J2 IR Tty
AN T HOBREP N A2 J@feT (TR AIGHC57T |
G2 OFefed I, AN AW, WH-(F {5fee,
Y G2 AL g IITe | RIS g2
SAARAE J2H2OMG (ATHFOF BIETs (ST G
fORf® @), 9262295 (T IO O foafe
), A2BRAG (ATFTANRF ©FT) 2 T2
(fATFISTEAREN AFF) AT (N7 IR

| HYDRAULIC FLUIDS |

BASED ON MINERAL
OIL AND RELATED
HYDROCARBONS

TITLE

ENVIRONMENTALLLY
ACCEPTABLE
HYDRAULIC FLUIDS

FIRE RESISTANT
HYDRAULIC FLUIDS

STANDARD 1SO 11158

I1ISO 12922 ISO 15380

HH
HL
CLASSIFICATION HM
HG
HV

HEAE HETG

HFAS HEPG
HFB HEES

HFC HEPR
HFDR

HFDU

FI20N26180T1
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7T fager

Tqd WA OINEAT  AFFEA, oWt
TN fNFHN FEN| GENR, NS AR,
Siferor, AeTFE, fFoR oo A O G
T (FNS TN M TN (M8 JRO18,
PO efe AfOFANN (Install) FFA|

g0 fF6-T& WFol My, I8 Je 92 Gl
T AT I [NFo® & (T 201 GG
(NS NIV T AN (20 T |

TN TNHOYS O ATT TGN T FF~ 1 IR
B OIAT Wi | 2N (AT PN HNATHCV Gy
125 TS TGN T 2,000 (AT 4,000 I WL
B0 (@G AN B (Selection) T Bfow|
OIS AGYANGHONT FH I AR ©f 6w
FICO T T4 C/IF FP | ©Fe1 {019 H1 B6w 492
HCHINR 5% ARFe W QG O BF
(TR 2@ IV ST TS O | SH=ITFHY,
T 5B 1SO 15/13/11 T, 1SO 14/12/10 N (NG
1@ SITENI0 M F1 STy T

TR O TO0I AN ]2 T OIUTeG A f[RH™
P | FEeorefe ARSI (Install) FPN 432 YN
TR AT /AR FE |

JRF FA o7 T SICHN0 & 75 *rereer 279
FPAN| AT f36/(5°6 Fa11 A0 M (217 f&fers
31 AR ACH, IR A6 2B (YT T8 Bfos |
15 (TG G AT BT, O A 32 46
45 (TPISGT G5 IO M| A 12N FAO 2

NSO FITFAR YNAFYS T |

2T 1 (T (T (4 (@Y 9% Ao G
AP BN A I§ TP+ 32 o 9 NG
TN IS M| AR G I I AACE A5
o7 @R @(To TR wwfe | [{ifes oEgoe
T FH AR ©f Ao FA00 A6 SQrere=a
OaNe MAl GR SIN SPRrAcawsfe  AREE
FARN N AN I§ FP~ 433 HoN® g A
TG Gy 310 |

AT Bl FPN A WFRACIBF JFAE
B, RIS TP TSR AT ST Gl
NF, ICEN0 I6 FP~| GARNT O BRI MH
NG AYN| T BAB 25 W NG (RN W ©&@
SR (N FHEA ¢ 50 #FO1LH T F3ow |

NG B TP A9 TFHHCIBAE I
B, RIS QPRI IS A S Gl
NG AL | T BB 25 @R N6 (0N W ©1
SR (N FEA ¢ 50 #O1LH T Fow |

FTOIIF WD SN T S 30 NG TGNy
fSCBNT S| SToNo I8 FFN 32 o
AROFI (Install) FLN | T3 TRV TN TV
T GAINRD AR FEN| FA-TIR (AT
2f57re 21e0e, O N0 SRR (G 38 1 FF |

AN BF T01 A, HToNo I8 T, FeoR
g3 VAT AFSFNN (Install) FHEN A3 I AT
HE

AN e W1 28T S ST et
T Bfow® (T FHTEN wae ZfoRe |

(Ot 7T 43¢ 49 fAwge

RRYIEF  (Hydrolic) SITBIN AINF N 7T
(AR, e 2ATIH (ATH LT F) A1 AP HqP
(G, A, o1, 2ONM) (W BT (0O A 7IY
(AT Hhog SHRITefe 26:-gfFo O A9, 2"
14T, NIGT A SN S 575N, HALTIG3fetq J1,
WIS ATANCRS 1O, (O T (Wearness)

AR AITEATOR

FNIES

FPNT WHFE ALETS  NRCHIMNOE A RGP
AN F1 2| NRPNS [FQ CARAY:-ACNT AN
100 WP, NI § 70 VRGP, BHrN~ord NF
SN 40 WEFN, WA 25 WREAN, NG JNFCoR
2 WRPA| (N6 FP~ (T RGP ( Hydrolic) T
(oI BN ([FFTO HoHEIF I 14 um
TR (BT (0, ©I2 OItid (AT T |

AATHARS 4TS
el

ARl BN S YR INNE 1 P
T Gl GEdR (Ol Ol RS fSIrerNg
OIS [TeS AR (FATS AN IRV GAR!
(STeTd (OT® A3 AP (IR @ferd TN a9 o]
JCACR| BICE W61, IV (OeTarpa (IFTT T B
o] A AL G Y WSS Glerd e
SR WS FeTwed, Ol AeRSE N7 Sy
AT HOP BT FRCYT OISR SN o
(RO 20O AH | INAND ORI WL IR
SIS JS AT G, WHGH, TRIZ© SAfSfamw
T FCA NG, WIACHIRA M HAG (O] 0O A
SRR (CTCoed BT N Ay 7f¥e =0 (o
(T RO AN | SR (G0 =eT (TR AN G
M (ST AV TN TAQO Z(O A ] 4G
T2 (ST G SRS 20° C-(S 200 (AF 300
1 SKF el (T IR ( Hydrolic) (9 1%
0.1% el QIR B WY WP FANCY (T, AW
1% OIIIZA T2 75% BINCY (AT
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RLES

FRGIEF (Hydrolic) IEIN Y HAGS A1 ARHFS
(EAgS I IF) TIEN AIS | TIhgo IR
G0 ST S8 FATS A 1, (% A6 ST AF |
TN 16 SICET TGS Y ATH, TN A6 BN
CIoTesferd WYy MUY WOWE ANY SIS *(O  ANA|
(ORI ARIISN ZCS I T IS A F0© I I
(RIG Y AN AR AR O B AN (A

ST G2 ATIHN W = O g =y
[ (45 A s e | 5 S IS ) (5 < B B LG S AR IR
AT IT H© FACO® I I A6 BIF (AF (O
"PELO" S AJ|

Oy

RRYIETF (Hydrolic) PICEIN Soif{Fd ON e
(ST LTI Z AT IS AFTISN =W 2|
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51.1G7 9 Q¥ (CG & M)
d (Fitter) -

AN GAT T [F© ©g 2.6.181
TRGAH 8 Aetoxy

RIRCYGIEE (Hydrolic) 61 (Hydraulics filter)

BTHIT: G2 O Y WA ST ([
. TIRCHGIAD (Hydrolic) FRF=0Ta YT FATS
. fSFeonag o[ ofdaTr Fate

. TIfFS, 9IoTSI14l, aIGeIIAL 33 (BT fHT freoran way “nAFy Fare|

R (fFe0mR)
P02 AB0 GO T O (AF FoN IS
AR |

RRAYIEF  (Hydrolic) freoResfd [(fon =<y,
PR, W2 (@6 g1 e SuAits “new |
RIRYIEB (Hydrolic) fReebraesfet fIe6 ST o=
¢ RIR(GIEP (Hydrolic) SITSBING Oroaa ST (M
[T AR ROV PIRCY 27|

g6 TRGIEF (Hydrolic) fSITHBIN f6 Febras
1RF AIPONT OGN (1, TR WA A<
MRS I AFOF TR NG I

freoef wrelm NI srfm@er g1 7
ARICIAT TR GFNF RGP (Hydrolic) TGN
TS JF6 TOTE VPG O |

P0G (G2 Tf0 131 SYFTS 77O 27|
ZIRTGIAS ( Hydrolic) f=61a Ir3=9

G  (Hydrolic) SICorwg fer a1 v &de
ISR JF0 AL FIAY 26 GETI2t (O I SFeT
TR TRGIAF (Hydrolic) RFoReE Gerat (o
(AT T ATTEETN G ANV Gy =0 = |

RIROGIETB (Hydrolic) PeIR0G RYP TP [RvTowerns
AN (FNS 21 TR I 1 = AN SR ADF

FRFMLONF RO B
VS R (V< 41 =
- Hfo omrf

- Fel

- SIS

- o]

fissor7 F1a

RGP (Hydrolic) GBI STYRT® B 40N
BRI RIS

- qIfgs fFeor
- OBNE® GO Fe6IF (Absorbent filter)
- FRF RECIIGoI Fe0 (Adsorbent filter)

- WISMAGS oo

g feeer

e For IPen @ o7 oft I %
Y FE| ORI STLRETS SN (WOrYO (6T FM
QALY A1 Aigd FeoR ROGIETF (Hydrolic)
BN =011 21T AfEe© | 2 FReebraesfe =g
T AR WS, GEAdIal (0 fRFeordd LT
GEAIHIF (TP BT =T (Fig1)

Fig 1 ﬁ%?
| fimi| n'nI
IN o /]
N_| _ rlow — - %_ _ __lour
(o3uge}
I oSo U
O-0
O-0_0
O-0O_0
O-0_0
O-O0O_0
O-0_0
oO_O_ 0O
O-0_0
O-0O_0
O-0_0
STRAINER O-O0_0
O-0_0
O_O_0O
O-0_0
| | OOOOOO_
B ] BODY
OOOOOO
W é
T

(PITNPIE FRPEBITRT (8G:-60-100um
REsw T 1 N 4= 1/1000 ©1971(CTNN)

1ffm = .001 fIfY
w—@'ﬁ‘f‘w &Wﬁ’f fieeom (Absorbent filter)

TS fFe0IF, (TN Qel, FICHT TS, STol, FING
1 IGH, AP (R0 TN ANARY FJ; [FR G a3
T BRI IE AT

RGIETS (Hydrolic) (O QT HIFHE SUFFY
AR G OIISEE AR WOl FAE G
fofses (Treatment) BT R |

g2 bRl NTE (O IME A6 Gerrat
SCBINE (XS A1R(H 304 Al W (2@ 92
fFeor SfAF WA (& Saes, dfe
T2 MfENA FTOTRT =0o 21| (57 2)
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CIET %&W o (Adsorbent filter)

RS SHFIET FN AL SOHICNL Gy IIZS JF6
fFeo | dRGOFIAl o MG, IPTINFOT
fofses (Treatment) P FING <R (OB AMCH |
= 3)

Fig 2

out

FILLER

BODY

FI20N2618112

Fig 3 e kNOB

o

+—— NEEDLE

FI20N2618113

e

WA fFeora

o Fa Reeorefd Yoo e *mMrdd sy (o
(ATH FIRC® OIS WHFF FACS IS T |

IS GUINfOFOIS fFe0F IR0 T fSord ST
YH TN G0 ST B CFg (ofd B T (O
(ATF (NG FANF WEH FACS AL B

5N 57 )T fFeorg Qe 3T 53 515
(g (Ofd IO JITO 27|

92 TR THRTe FAhce Fig I7Te =T
[ [ARSIERT &g Araefares 373 =71

fRFeorRe 'Y e 7 W A T o™
fRF=ora AT TN IFT GIFF CF G (7 F(R TS
CFIRATISMTNIOP SRR WG A4 =T 4G 164
OB YO [RECa SO A4 =Y I SN
SIFSSTIR STNT TZCG2 WA FA0© AR | (6T 4)

Fig 4

CLEAN OIL FLOW
TO ENGINE

x| OIL FLAWS INTO FILTER
MAGNET CIRCUIT

FILTER egnd L=
CANISTER . )
=y .
) <=
IRON PARTICLES \E 1 4 j
\
€‘§ﬁ7

HELIX COIL

HIGH POWER
NEODYMIUM MAGNET

FI20N2618114

SIS RGP (Hydrolic) PITSBIN OITHE SIS
CORAE

- (P MR fRee0rR
- O IR PO
ATF*N (SHRAT

SIFHN REOR HANF Oel WY (A 56 FAO
FIG FEI BT NTPE ZJEAC (MBI GG
WG| N6 GRS BIEd o fAnfese
T AT IO ARG FRACT S
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"O" RING
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H 1R | A SBIErS | (IfRF TR (AT
Outsidedia | *I2%Y (AT (BSP)

6 o1 1/4" M22 x 1.5
8 o 1/4" M14x 1.5
10 1 3/8" M16x 1.5
12 o] 3/8" M18x 1.5
14 K 1/2" M20 x 1.5
16 K 1/2" M22 x 1.5
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30 K 11/4" M42 x 2
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Fig 12
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AN

TG LTI (57 15)
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1% 9 aW (€6 & M)
f=B14 (Fitter)

WAANATNG GIAT A [F© ©G 2.6.185
-ZRgg 8 Rommiey

TGS (Hydrolic) Fifersra (@ifsrg SIS rsed) (Hydraulic cylinders

(linear actuators))

BTHIT: G2 AT (I AN ST Z[qN

. RIS (Hydrolic) FHiffretaa Yo S 391 Fare
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PISTON AREA ROD AREA ANNULUS AREA

O 6 O
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1 PISTON ROD 9 TUBE SEAL

2 ROD WIPER 10 TUBE (BARREL)
3 GUIDE BUSH 11 GUIDE RING

4 MOUNTING FLANGE 12 PISTON

5 ROD SEAL 13 PISTON SEAL
6 BUSH SEAL 14 LOCKNUT

7 OIL PORT 15 CYLINDER CAP
8 CYLINDER HEAD 16 TIE ROD

a. CONSTRUCTION - DOUBLE ACTING CYLINDER

O-RING SEAL CAST - IRON RINGS
CARTRIDGE
GLAND /A
b HEEW -
LIP - TYPE
ROD WIPER TIEROD / O-RING
LIP SEAL WITH GASKET
BACKUP WASHER

b. NONCUSHIONED CYLINDER WITH CAST-IRON RINGS
FAR T FIN

CRITFT (1Y O (AR (0 frbad Mg
AT AOR (FAE| A6 JUITe, ERIENMINERS
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Fig 4

FLUID INLET CUSHION FLUID INLET
[ AND OUTLET SEAL AND OUTLET
PISTON ROD_

1"

CYLINDER

SECONDARY
~ POCKET BARREL HEAD
SECONDARY ROD PACKING
CUSHION
SEAL CAPTIVE POCKET
AREA
SEAL
(a) CUSHIONED CYLINDER
1 EXAUST FLOW

PASSES FREELY OUT
OF CYLINDER UNTIL. ..

5.CHECK VALVE
ALLOWS FREE FLOW
TO PISTON FOR
EXTENSION

2 . PLUNGER ENTERS
CAP . ..

3. NOW FLOW MUST
TAKE RESTRICTED PATH
CAUSING THE PISTON
TO DECELERATE.

4. RATE OF DECELERATION
(b) IS CONTROLLED BY ADJUSTABLE
OPENING.

FI20N2618514
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1000 x LPM

Speed of the piston {cm/min) = - 5
Area of piston (cm~)

(TN LPM = 01 ofS NG|

gt

FRYIFEF (Hydrolic) RfAONIT HeIF i T Tms
(Pneumatics) PIfETGIRA SSIPRFTT S S|
YRTe 9z Sfaongg fozwfd o 5 @ mew
AR

Fig 5 SINGLE ACTINTG LOAD

:%Il RETURNS THE PISTON
(VERTICAL)

SINGLE ACTINTG
SPRING RETURNS
THE PISTON

SINGLE ACTINTG
RAM,LOAD RETURNS
THE RAM

DOUBLE ACTING
POWER STROKE IN
BOTH DIRECTIONS

DOUBLE ACTING
WITH RODS ON BOTH
ENDS

TELESCOPIC ACTING
LOAD RETURNS THE
PISTONS

=]
—=1

GRAPHIC SYMBOLS FOR THE MORE COMMONLY USED LINER ACTUATIONS
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fSiferer 7fo Cifers satwa =9

- G Ao

- ©RE Ao

43 AFHiferoRe wRe s 41 20T
- A APE

- o0 o1

- ANAIE

- (Ol APE|

TRe G HEOR WRe (Mg 1 (0O A
- g5 (PEN 96 ABE

- G ATYS B 7

- 8.9 o1 P S Rifereore

- (G JFR - (2T SIFPIal

- PICOA Siferora|

ERny

46 57 6-4 (AT STRCETT T2 [N SHFHAGS |
TS (ST G QYA JH0 (GFF IAOIR| A
IRTS GHF(Vertical) O NNG6 FAT T A3

DOUBLE ACTING
WITH CUSHIONING

FI20N2618515

[N OF ¥ &G A N6 (NN ™| JArNsfe
T CRITRT T II® THNF 72 6 Tl 433
I (B EIGIGEIER]

Fig 6
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OIL FOR
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PISTON

CYLINDER
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OIL TO RAISE

DOUBLE-ACTING RAM
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Fig 8 SHIP'S RUDDER

FLUID SUPPLY PIPE
RAM CYLINDER
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CYLINDER
77 777777)
V777777777 Vrzzzzzz2

DUAL RAMS IN SHIP'S STEERING GEAR
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Fig 10

TAPPED MOUNT ~ RECTANGULARFLANGE =~ RECTANGULAR FLANGE SOUARE FLANGE
MOUNT - RCD END MOUNT - BLIND END MOUNT - BLIND END
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R @
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EXTENDED TIE ROD EXTENDED TIE ROD CLEVISMOUNT  CLEVIS MOUNT WITH §
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EI%CQI Ced (Rotary acchuator) (Hydro motors (Rotary actuators))
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TANK LINE PRESSURE OPPOSING THEM.

3. PRESSURE BETWEEN TEETH
IN THIS SEGMENT PUSHES
BOTH WAYS AND DOES NOT
AFFECT TORQUE ASOIL IS
CARRIED AROUND TO OUTLET

3. PRESSURE BETWEEN TEETH
IN THIS SEGMENT PUSHES
BOTH WAYS AND DOES NOT
AFFECT TORQUE AS OIL IS
CARRIED AROUND TO OUTLET

2. SEGMENTS OF TWO MESHING
TEETH TEND TO OPPOSE
ROTATION MAKING NET
TORQUE AVAILABLE A
FUNCTION OF ONE TOOTH

. THESE TWO TEETH ARE
SUBJECT TO HIGH PRESURE
AND TEND TO ROTATE GEARS
IN DIRECTION OF ARROWS

INLET
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Fig 7 4. THE PISTONS, SHOE PLATE AND

CYLINDER BLOCK ROTATE TOGETHER.
5. AS THE PISTON PASSES THE THE DRIVE SHAFT IS SPLINED TO
INLET, IT BEGINS TO RETURN

THE CYLINDER BLOCK.

INTO ITS BORE BECAUSE OF
THE SWASH PLATE ANGLE.
EXHAUST FLUID IS PUSHED
INTO THE OUTLET PORT.

PISTON SUB ASSEMBLY

/"\ 3. THE PISTON THRUST

IS TRANSMITTED TO THE
ANGLED SWASH
PLATE CAUSING
ROTATION

OUTLET PORT (( —=— O\

\
weerporr (—=— >=V"0% 0

DRIVE SHAFT

1. OIL UNDER PRESSURE SHOE RETAINER PLATE

AT INLET...

2. EXERTS A FORCE ON PISTONS,
FORCING THEM OUT OF THE
CYLINDER BLOCK.

FI20N2618527

CG & M : fSRBIT (NSQF - TTNIES 2022)-WPNATT Ty T FS ©G2.6.185 227



2 (IS o6 (W67 (6@ 8)

Fig 8

FI20N2618528

g2 (NGRS = ST SO EFONd T (N6
[ 95% w5l g (@63 (M|

g2 {FNT (WG WAMADe e o 7 92 8 4
CRATTNT AR | JHT0 25w 18 I JTTRIAT T4
(O TR (O SINIMe =¥, O« 46 fFre~iors
R(E (ST (M|

42 PPrBAe W=y PRBiaR STy o1 ety g9 51fS
©F P IR G B I

B (MEISFT T SATGINES WFol ACACT 3¢
5 T TFOl, T© WA, O (AT THFHrS
I3 Z ST T

FIRCGICIGA g

FAGNGIS TS FIFIOIE TN FACS [NTFY
FACS I IRV A S G2 5F @1 s i

TIRCGITNIBLAF 51fS g
A6 TREINGET WRHNIN [ugd Faml 4
STIHETS NI PEIR0GI AW NIFT I F1

=M G TAGNNOET FNHS8 I 2T (S
ORI AT RSF &S 71 F1 (CO AT I SowSy
SLICY DTG T =S|

B0 TRGINGERT 9IS RO IR (NHad Ny ey
ST (O AN O |
FRTGCNBIAD B3 g

GG TRHICNG A1 5F = OF (ST FIGT|
GO TRYTAGET O (T [NTFT IR 53
ICREREEIES]

TRTGNBTAA AT fRger

IFE Jf6 M NEFT Ol T2 B A6 F41 =T
a6 95f6 TRe AfFsSiferenam SfeRkfE Rugs s
NS S STy |

YNGR I W (S &[q= AAD
(U EARCRE ]

g6 TRIZITAB TR Cfwra =

B0 TRGING AFTS NREARS 2[NS q=r
oo 3 AT a1 =

- SIfEF 5F e

- SATS5 RPM TG (SMOBLEB)

- ST ARG (ST

- Il

RIRCGICNIOLAL WoHol

RESI STV RGN B S B B

11 4t TRGTNGASER [Rfox wver g Nrhre
|

WYHAAT RIS Sretd 7ol

AN GePAN JB2 AR (O (FINT B
N IE2 E W 46 JH0 SfTorige o [
wﬁ@mlfﬂs NSO ATOP %wiﬂl

Theoretical flow rate
Actual flow rate

n(Vol) =

TfFS wFel

AN GBI, RO I IV WRNAT 933

T (AR WIZ, AR S vfo 211 46 TEF
Sl R (RET |

Actual torgue
Theoretical torque
AN CIroTSr
46 96 TAGIEF ( Hydrolic) (WBRI 28T
TIEBHT T FAC® AT 2| A6 STSrNEP 43¢
TEF WHFOIF N RN AFH 1 2|

o nVolxnMech

100

niMech ) =

%W‘T Wl (Direction control valve)

OTM*IT: G2 AT (T AN 56N 2N

. fafen iz RagT org 432 A= A8 ©Itga ©rtna TG AL FATO
. G316 TRTHIFS ( Hydrolic) FFTE i FATger ertga srdFIfaer I rore

o AR-ATT TFET WY I AGro

fOEF ICRE O 2 AN O I ARGEAH
STHIN 2RI Y AFION, (U A IF I | 93T

RIRGIETF (Hydrolic) SITFRINGRA sifeox s g

FAO (IO Y AFNAI ATFHIICER SO IF
AR G W |

228 CG & M : f5FBTA (NSQF - TSTNES 2022)- PN THT TATFS ©§2.6.185



T AT oS (N6 993 RN 4w
SR RS R (s 1 Tw0g-

2/2- S wIg

3/2- SWwlg
- 4/2-8TT O
- 4/3-89Y
2/2 8T OIg

2/2-8TF O 6 IrLRAl (N6 A, IH6 AR
(o6 P 43 I PG (O (A6 L 071 4N
(M ©OER CFE, ARG fGOI3T, P (ATF A XS
AR FTOIH NI 75 ACH| (Fig1)

Fig 1 SPOOL

i wl,
] e 7
mo

BODY

FI20N2618531

A6 fAfers o3~ T ey =09 Y

- (@ (A6 N3 933 PG (BRITE (79 tofF =8
(@14 FECO FIIAR I =

2/2-0NTY ©Ig Af@y 2T G2 P (A(F A-GF AN (LT
M| 2/2-8TT OGS A3 1Y I LTS P (ATH A
& (e ACH | ([ 2)

Fig 2

s\ ] T

&

=

_
FI20N2618532

3/2-8TN OIg

3/2-8TT Ol FIGE (A6 A, I STATR (N6 P 433
gF6 BIUE (A6 T IR STGNge AR AR
(o6 (ATF S|P (MG A1 S|P (B (A BF
(TTH (ITS I | ARSI F g TOIT IMAMD I AR
(AT FTOI{P WENA, P 75 AT A AL A (A T
(G o[IEs =TI (57 3)

3/2-81F OIg AT 2T; AR P (A(F A (A Y& Y,
WMOGEG 6 99 20T TN 3/2-80F ©Ig I LTS P
(ATF A 2B (LT AF 72 T 79 AMH (RS 2187
W (5T 4)

p =7
D[
2t |

- (| — ([
N
)

,_
FI20N2618534

IFF AfFe TG 512 3/2 T SfFCod SHr=a|
)

Fig 5 n n

I

|
|
|
L —— —— "1

FI20N2618535

4/2 9T worg, 7o forsex

4/2-8T% ©Ngd 7o ILFQA (M6 A d32 B, JH6
STIIATE (6 P 933 G0 G (NG T IR TR
(o606 ST I56 FIAFA (AMHT SMY TS AT,
Y fFory IrLFA MHo TS 51 W Frofie
WA, P (ATF B 72 A (A T (S o[_I% IWw|
= 6)

4/2-8TF OIg AP 2T, G2 P (A(F A d32 B (A T

AF AR AR 4/2-9(F Orgfs ey Iy I
SRS P (ATF A 92 B (A T S (LT A |

fa7)
T3 (fF: SR 3= 4/2 ST ARFGT SA=AT|
a8

CG & M : fSRBIT (NSQF - TTNIES 2022)-WPNATT TAT TAFS ©G2.6.185 229



ﬂ%__%ﬂ@%%
q M
AN
A
1wz, M%
> (=8
7NN,
Y8
ig
(]:Tv : T\/W
@I@é
4/3- 8TT wIg

& BRIV (ACF, 4/3-807 O[T 26 4/2-87F OF
JF6 TG NH-AGHN =1 g2 N-ATSHAT

RO MHIT ICNR (SHRATT (RATCNT N&F- A G,

SR (A6 P STASIE BT T-49 S Y, NIT6t

5 MYA) | (MAAT 5122 ARG, p (ACF B << A
(A T VS 2= IR

4/3-8(F ©Ig O VRN NIFN q(AY; P (AH
T *1fQ &A= I0ACY, TN A 43¢ B I "I (=Y
A (Y AWNGGAHT BT {MR® B, 4R SPRI6S
WIFNOCE AN IA2ATT A A [TNEE Il
T AN ARANI CHCF, ANOrE @y ornagd

AFSTANYT (Resistance)

et e A0 =&, T
AT OIRATTF BT WyPeT AOR (Fe | (BT 9)

OG0 O AN-ZTO 263 WIZN ACIR; P (AT A
43¢ B (ATH T S 2= 007! (7 10)

230

Fig 9

QW@W*M A T

\g
\
N
N
§§
N
R

Fig 10

L__J—\_:—\_J—\_HL/
Ol =
I ATATANT 7
R [ L
42 OTF(G ©IF I 2o 2162 WIE ICAR G
P (T B I3 A (ITF T IS 2= 00z (5a 11)

FI20N261853A

Fig 11

=7 Y
Ot e
AN 70
@T @A @P @B L
G3el e 7= 4/3 BT SRFGI SHI=A|

FI20N2618538

f®a 12)

> —
L
i%y@ i

Wﬁ%ﬁ‘wl______l %

- o 9 MTF AA=H IF FE A2 AN
TP TS AMET WAS (M| (AT A=A A,
51 ©19fS GHfo P GRe TRl O BT G0
Sea [Reta (o519 (v | (6@ 13)

B0 P (@Mow F=-Fo org f6F 13-4 R
RAR| NRV-4GF AN M@ (O (O Q@ =4,
O TG (U I T 433 6 (O HR_RF (IO
R T

CG & M : f5FBTa (NSQF - STSTNES 2022)- PN GT TATF© ©§2.6.185



93¢ YN O U M (ST (A1 ([ =TT 4N
O ATHNG (AT G S TM(F 43¢ ©Igd N4y ey
o AA1R® =1 (BT 14)

f5d 15 2 JIFE G V- ©NgI AT
M| (5F 15)

Fig 13
|=—BODY
—— POPPET
4
ouT @ @ out
2
SPRING —| 8
8
z
F5
o
w
Fig 14 /BODY
A — POPPET
our@ @ out
7 .
8
SPRING —| b
z
&
w

CG & M : R8BI (NSQF - TTNIES 2022)-WPTNANG GHT TN F© ©g2.6.185

Fig 15

FI20N261853F

231
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SHIFHIRGA A FP | ATAGA Dersfe ST
R ATOBIAAN (Install) FL|

- ofirmer G e I0E, ST Fo19 473
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- PR (BF PPN J32 O ATHF TP | ATIGN
SeTesfe] ARSI (Install) FP|
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TAEHN, AT, WAO, G378 43¢ JIHING G
SR A I

1G] 5 1Y) b R O - A b SR R SR (R B (CRE

(2T FANGIR 38 PRSI 2N I
N

©I91 3¢ REMNIG B0 AfTHRE FF

IQE AR
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F‘n—a'asaz\o ﬁglg%%&'@f@?w YL Y (Importance of technical English

terms used in industries)
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rg oifzw sl IS/ 9999 GHUCB*N  (Different types of

documentation as per industrial needs)
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- TFHIATCNI SR IR FATS
. fAfSR q=T TFWoR oIffFIge FAro

« Y IS LT FATO - A6 AfF AT, BOM,
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- Ebfee N WATRFS FIRF A8 FALTFANS
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Af ST o

G0 AT BI6 =TT WIHIFOIRR A OB IS
AN e Faeaise a3 afEe
T | PG (YT ST AN VS 40 AfFw
N P AATIHCNL PN (Work flow) I AREBIA
GHNZAT|

=9

AT 516 RSN $Ra =T

- A AfET BI6

- ORI AT BIG (N/IG/IF §7)

- A6 BI6 (F2 o AT 5168 I =)
- P BTN BIG

- ST Eo

A G HIHR T ZR FHATILT T FIGT (AT AT
IEEIGIRCESIEA&

e | fofd Fofa GATZAT
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% | CBIAG QUN/GIF BT COIRG TIE

0 AR ATFH T BICE SN AT o afore (AT TR

Flow process chartiMachines)

Industry -

| Product:

Details o= DV | aty
Hawmammgmssms ............ E}M-E:Eﬂ‘u‘ ...................
To cutting machine {J*"EE DV
Cutting of material to size G:I-EE Dv
| Filing, Finishing o=0DV
To inspection for finished size E{J“*Eixﬂ W
| To stores (Finished job) o=opvwv
6 @G T

WLFIFGIRE AT BT IIZS A AFS FAT
N T N STNF® FIGT A2 [T IR Gy
T QT fNTPNREAT W H0E, AN 92 4Nk

Cperation

fnspection
Transport

Defays

Time {in mins) Analysis Actions
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TGS FA|

HAfSE IMET T B TN ({6 ABO P
7Y A AT TeAM 33 ATFT ST F© oy
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FACO 2|

G AT (@G - TAG - 1

G AT TFG

B CEACEER) 6 .

RICENE G AT
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m - 2 (Documentations - 2)
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™1.1G7 9T Q¥ (CG & M)
f=B1a (Fitter) - aTFT ->

WA GiAT T [F© ©F 2.7.188-192

Z\Oﬁl@ﬁﬁ. q 91%|\9 (Lubrication methods)

CTHIT: G2 AT (T A TN Z[qN

. (OATGFATTA BN 433 OITRA AT IfAT |

(oG HA 36 SITHw Itg|
- W G SN

- P G fSI6W

- ST RS ICEN
IENC R LRy

TLTFHT PG NSE (I SR F41 (ST 91,
(SR I 72 B2 (PG J[J(ROAR® NS F41
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Fig 1
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OIL CUP

Fig 2
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WICK FEED
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=1 (53 4) afS *G FfIF6T WS TS|
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Fig 3

GREASE

MANUAL SCREW DOWN GREASER

FI20N2718813

Fig 4

OIL TANK —@

li | PIPES TO BEARINGS
e,

PUMP ———|

HAND PRESSURE FEED ( SHOT LUBRICATED )

FI20N2718814

CS AT Aigfo
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Fig 6

SPLASH-LUBRICATING SYSTEM
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T-HANDLE PRESSURE GUN

- TR FT 932 TR 4T (R T (B 8)

Fig 8
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Fig 9

PRESSURE GREASE GUN
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Fig 12
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Fig 13
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OIL FEED HOLE
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436 O FIBT o7 (AT
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FIMO ST T, FCHI WS LT OO |

4f6 IH0 FN IPNGIT TF AF GHS.
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451 BRI Z(® R 472 (F1 T (KT FAT Bo® 77|
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CRfl
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WAIOACP [9AF PACO A, d30NF O JILHNO!
2 FACO NI

TR RO A
©FH FIOIF AIETON
RS STarRe FI T o6 =7

- O AN (e

- AT ST (PTEoF wae)

- (N AP ANG (O
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- TR (O (ENEPTHIRG WHEA-0)
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I FA W FOTG AN GIIOT 4NGy (9
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A6 IF6 FIOI ©F FANI SN o< TG,
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AF06 S NG (O WGNNTN G98 97 R
T(FA/4T9D G5 FeAI6 RANF INAIF O FIZ© 2|

ATNNE AW (o o)

A T MY AT HICY AR Q2 FAT
e N e o= 90 o FIFe 913
IH6 O Moef {FA 49 F(E, I8 N-F7 (Wear-
ness) Al I3 NN-FIAS | ©I2 ST AT SN 2SS
]2 SAf¥E OF G IO 2. I ALY A3 P
ST SR R | A FIETONT 18 F41 =71

CTfNS A *RFF 41g (OeT

g2 (oeafe] FAfFT (mefeate Taze =1 42
(OIS NG TS G3 FIG (O Q=TT (@Y
IEGIO) K [R3(45]
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(O] NN B (O (15 B 2V TN AT 1:20 WHATO
T MY JF6 -3 (Wearness) It Ao 21T |
46 g6 S e w19 Mg e mdge =W

TRANY (0 JB6 SNEDTHRET Y *3HF

A6 (o =]

Y

NI OIS (OTeTd MY *FI 41Q FAI = T HY
(Wearness) (TP A8 WIe] JIHT (M IR QRS Gledl
A ST (Resistance) AR F(A|

fafon arg 933 IS W= 1 AS1fTe F1fow oaa

TN (O AYRTS (Fwd @%, g, Ny 933
FAMS FIOE G B0 FIos O BN I7T©
| NN SR 38 FPOF (NOT NEATHIRS AT06
EElISEICEIG]

fIfON 49 TNy FATT (AT IF(6 BI6 NITH (RS

Bl

IS fgfers fafse cyfSs Cicy ffere
NN | B3I (o TN (o TINT (o TINT (9T TN (o
@FEINN 3 | 4f{ o (o &G (o Y ey (od
G (o R}
foroe LS RS TINT (ot TINT (ot LS
ey (ot
NG (o
1 RS ©FH TINT (ot TN (ot S
UGy (o UG (o f ey (o
G (o G (o NG (o
INGIEAGIE RS ©FH RES 1S LS
919 (56 T3 (oA ATFRATS (O | TGINT (O TINT (o
TN (e YNGR 16 (o | 4oy &6 (oet
ST LA HINT (e TN (o TN (e LA
TINT (o G (o &G (O TN (ot
G AN (oet
FEN
TG (steel ) | TINT (O TN (e ATAFIIZRG | TINT (O HINT (O
P IAFRTE (O | AATRETS (O | (O
A G o6 (o | NG A6 (ot | A (o
ST TINT (9T T3 (5 sulphurized (S | TINT (e TN (o
SO 2® sulphurized (9¢T | sulphurized (©¢1 16 (O
(steel ) G (o G (o
G AN (ot
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ST 49N 4R IS TN (Washer types and calculation of sizes)

TTHIT: G2 AT I WA STHFN =[N
. fafew gat"a s 3t o

« SUPTAR W AT T8N

« SUPTE ST IIZE I FBA

STFRAR T ITST BT FNL (2] [FoFT
PO 2 YFF Ff© (B=©) AMSTAY (Resist) FICO
IS X | O IAR WA g B Gy JHM6 IS
TR D oW I ST =e<p1, TR,
Ol I3 SIS Ol PTG (ofF FA1 =T (Fig. 1)

Fig 1
i
b
9 SN

GBI P ST JF6 ([°6 T W6 I WA
TSN RS (AP ARSI (Resist) FACO IO 2|

=50 fFs 1 ST To RAHE AT Gy fooza
A1 3 I 7T Ao e 2| (55 2)

FI20N2718821

FI20N2718822

WOIB AT AFE

(RE WA ST, ( Screw)MTT TIZF FA =W =%
(TN WS P A AZNT = (GIARE G5 Al
(51 AFSTAIY (Resist) FAR G | (57 4)

Fig 4

WOTBAT 932 ARTF AT
WGfGe SIS WA (@ =0T I97@ =71 (5 5)
FIOVIAAT AIF

0 1 |@’3I§5|\'> APIT WIT screws ACDT IIRACI] Gy
= 6)

FI20N2718824

Fig 5
DY A 1S ST
IR STFRAWET 7o IR T FF. ( Screw) WA L-e
FNGR AP GolFd Ol FING (MF| ©H Tz
AN (T O AT SN J(ad S S AIR01E 7
I
(TUMN ST 9T AT Bow dET A6 SIS Fig6
ARSI (Resist) &M DA (64 3)
Fig 3
CHTSIIR ST
&g PIEUCR S | & IDIGACIEEECRGIIC) N/mm?2
SRR (EG | (m/s) T
D (N/mm2) . X DXN d AT NIS(S R
] 60X10° i) J2F I IRUERY
aw, G S (/| fooEt TG STF BT (¢S |
Pzi
no?_¢2) | o) A RC BRI WRAHAN
d (AN CFIY S
mxD  2axNos
V=60x103>= 0 | SO G s (e | 5/NAE
foet ARG e WRFTP0
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AP A =4 700 STEterory 5o SAHMIR JH6 -
iR S e
PR T 2 561 SRR GFM6 PIRG IF I ATS I T
BITNIG T AR 63 8 G (AT (AR | ST } }
WRFRABE SR 1 4 OIfFPros F41 AR J ° @
meca D Rereo
12 (Bf3et
CETSII NI
Nominal diameter D D1 S Weight kg/1000 pcs
M3 32 05 0.12
M4 43 08 03
M5 53 10 1 0.44
M6 6.4 12,5 1.6 1.14
M7 74 14 1.6 1.39
M8 8.4 17 1.6 2.14
M10 10.5 21 2 4.08
M12 13 24 25 6.27
M14 15 28 25 8.6
M16 17 30 3 1.3
M18 19 34 3 14.7
M20 21 37 3 17.2
M22 23 39 3 18.4
M24 25 44 4 32.3
M27 28 50 4 42.8
M30 31 56 4 53.6
M33 34 60 5 75.4
M36 37 66 5 92
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1 .I% 9 a9 (€6 & M)
o149 (Fitter) - aTFT ->

WA GAT T [F© ©g 2.7.193-194

W 432 (SHATG BT (Lubricants and lubrication)

STAIT: A2 O (T WA ST [

. FFITFB TIIZNA ST IFT FBN

. FFFTH A (AT I TN

. 98 O FITFTHT BNIA I FHN

THI 76 N ©I9F NOHOR A SCY T B F
= M 46 [ugT I W =W O) oW I
(TS AR [ A NAER SINSfF 51774 5576 200
AN | B12 YOI OIS NEF O el 5= Nroa
TTNT JF(0 e ATIS FA1 T T GH16 fIF6'
Y AffEo|

B0 FIEB I GF6 2 TN O, WL-OF
N FON TIET TSN W NN JHIC (OIS (IS
AR A6 (AT AT T, BP9 ONSens
e SR AL ]2 [T TRHF RS FE|
A6 (U G 9T OTNBFE FT (Wearness) , AL
32 BTG e (AT BT 32 A6 TFNF 2 FE|

AfICF® VIZAD ST
- ¥ I
- Y (Wearness) AfSTATY (Resist) FCA|
- Grore ARSI (Resist) FAI
(TG RO STRITOT B
- HENIN OINSEE Mo FI
- %Y (Wearness) (19 HC{|
(R FrFTO GG FH|
a@wﬁzhﬁ@r
ATrGST
a5 96 (SteTa TIeTel TF 7T A6 ORIEN AP
(AT (BT N T BB (2319 T (ET1G STRY PHACO AT |
toergor
oSOl (O], (B BN ¢ (ARt STNINE

QAT 99d AT (Ol 9F ([0 (MSTRF O
WIGEE 2T

FITT ATTO

A6 TR I (AN (O (ATH I (RS (RS
=¥ 46 M2 (P (Mg I =Y ({757 @6 =12
SN  (TUMN (O WS T J3e 41 Wze
qH|

Ty,
(T OINIET FFCF6 Gl 2CeT MRS 20O AN
ENEASRREW 432 &2t

INEAIRFEN  qF6  (OFd FN-Q@HN  FfoR
BTN ST G Geetd SN S e
METF 7@ U™ Fa| fO-INEa[{T Ao
A (T ABSF MY NS [T O |

GINT fImfAsTy oot ooy tofd

g TG T8 [RWRe-q, GNE’ ST
RAfAe-4 (OIPI = 9 (A OICnd N AR
Y (ACF o] (OIS | Paagasy, [AOETIR
fSSRR S G2 TN AR0IT ATOF NC&T TFT (I
=W, M ST W (FI S0 Fq BAF® =
| [ foF 4R AlJF0 T IR FA1
[, (TN ARG (91 A1 BB Te (S VO ©Fe,
N NCOT T BON g3 ATFIR6 T NAICGT
TIR-SAHIR0GA V0O Fo~ 7| G2 FIFHSfe
T FAM® 32 ARG F00, TGRS O 7T
PO IR Y (Wearness) (A(HF THI PJ(O 1919
T (SIS HIACR {6 CAfEF &l [(IR:-(F) IF
R 932 (¥) Hree fFay [

¥ fireg toarg AT

NP PR (OGP, WARS Sifore [RAfFera
7o ded, (TN, G 72 ORI SISy
M) JH6 OFd FH BRI THAMA 4LF I
Y| AP Mo ARSTHIY (Resist) O ™
AFSTATHS (Resistance) CQIW@"(\Q—@NI Q%W%
32 OIRIZN TOIBAY ATIF N G2 o IR
RV ST T WATIR A SIS FE | Y
R (oG FINF (NG FAT T -GG RANNS
GRe RRTYPGIGS FfFF|
RRTGIGIRANNS (SATGF I AT

AGCEANNF (OAGHINP (O SPATE JHI0
FSICB R0 991 Fa1 2 (A A3 woresfes
WFS I3 WCARFS S JE1 (@16 ANLT (Sup-
port) T I el (OfF AT T G [FAMRe-4
WWWE—1 & (AT

mﬁ?a@mﬂmmmﬁm)
TN JATS W HUA (57) ST A 56T

TN MG (0-4 (FUGo) [REAMT AMF, TN @10
W-437 fFary @6 [@fd-a7 e (0-F @® FE)
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BUET A | IR (AT *THIGF SO << [Rfwn w91 (117,
Hfe) NS 28AF AT T =G 7[ QN
ARHF P A7 R forq 79 [RAwe s>y
A0 WAAE = I, WE &FN GOAG (32 ‘e’
A BBEONE WU F(E, TS OF 43¢
SRR VKT SHAG |

TN JATS ©F FA, A6 SRIZN YD AR
FAWI YN 9IS WS AT =T, ©4F A6 ©IAOCH
THE (R RARTT T STG-F(0F S 2H6TeT
(O B AT B | STNG PO ST IO (J

ST (A (M8 =T, o 1-9 (AN SIBF NLT
(T (ofR =, fFIMETST I B AF IR OFe (A
T2 (@G (W) ST (Support) FE1 A6 (1 T (T
TN BIRAT (2 [Foge HFer Af{fSe
=

RRGIOIRAINF (AR G AMRIP A
(Pump) (ATF T (AL [JTF0 AIIANRA ATIG
I A, IRV FHCBINT VLT TAT ©F (K (OfF 2|
(T R RAGIORNNF JEF*W IR FE
OIF RRAGIGIENNP ([ I =2

Fig 1

FI20N2719311

frg FIaTios o
HASTIIGIA |
oy Kinematic | SIr4r | SFIPT FOFT/ 2THTSY
ArZor T
Cst 9 cocec
40°C
STLTET STHR™TT 54.60 IH (oc1 =6 N7 ool S Oen NG
TFNfS coF 64.72 0 T O TBN2e NG (XS eror
qIH 57 JCNR; O WGP AR (AF (W S5
(I3 68 TH 3 AANOF (TASFAT oW, 43
coresfa Rafae, e f9d, IEFrend (o
T RO A2 (N AR mRoemeiEg
COATGFACTH G5 AT 1 27|
I Wy 19.22 CIH ™ 22 = B0 AR 08T, IV SH@,
I T 22 oo 4G (od 1 RTINS FAhIfdo q3g
g STRENT FHTT G (O FAT AR
qTH P 22 I [FEwfE [foy SIEnNa
U 751N WIS SR T2G2 AFTHE F1
S B (O |
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AGAN 932 29.33 95 196 | SCOIMCHN (o Weorg HfFenEe @
IRTYIAS (Hydrolic) | 55.60 95 210 | 6 (AP *PFA g I W 4 AR
oA (S5 8T | 6472 95 210 | fRifo® wmfS-wifFre, wmf6-8m=, =f6-
PIR) STOIIHN 32 78-86 20 210 | A6 33 TF6-CHIN TG Gws | I3 (e
SICST 51056 57 95-105 90 210 | R +f{tsar a3 IO G2 GErdral ey
SICST ST 68 145-155 90 230 | 2 PITEF R IIRR G AT F1 27|
SICST S5 81 g32 FYHA® TIGN| G2 (OB F
SITST 6N 100 FIE (Y & G0S IIZE T =,
SICST fS1T56 W 150 T ORARN 12 e @4gs orefEd
COATG PN Gy STATTS ST A A
B (o 2.0-24 70 | SN ST =6 I AEHOl &6 T
ST 2 4.5-50 . 70 | UG-8 WR, IfFO-WACGH, SUIF6-ar6
TSI 5 11-14 90 144 | G G- WGow AH| I3 (O3
TS 12 (GHOIRA 3 (N T PSR (0TS SRR
Gy ST s = s, Brafis forme, sifeie
fOCRTING (FER G372 (B (VRIS A2
FRGIEF ( Hydrolic) ITHINR Ty [RAE O
fRGa (= GetsT |
TS o 29.33 152 | S (Saefd ST (SaeFad WRFR
Servoline 32 42.50 164 | S TRV COAGPACNT G Ol (OeTTe ol
Servoline 46 64-72 176 | MW B(E, WEB 492 FT (Wearness) (A(H
Servoline 68 CINSEACE T I ]2 Moel] ey i@ 472
8t o Ay
WAGT additives. Wﬁﬁﬁ?{ CWW&IH o
Do 9 STUS Ffo (PN BN Gy
ST (O =6 SR ST J[CH6 |
forara coe1 64-72 90 204 | SO (o = g fK (o1 1 ST @=s
SITSTTT™ 68 145-155 90 204 | ST CATHR S *2FF Q1@ 2T | 2 (G Bfa
SITSTT™ 150 250-280 90 232 | SIS 5N AFSTAY (Resist) (A, 4O
SITOIT™ 257 R GICRE U (Wearness) (P 561

PE, G (AF G2 AN q72 (N6
g3 O (1290w 4roefdd Gy W57 (Wear-
ness) Il STOIC (oasfa g fHrameiEg
(OGS PACNT G5 JAE* Fa1 =T, (A2 438
oe-T¥ R s 933 ol @ted
R =T 932 Gt woafBs (BN BIeem I9=|
H41 Gfbw
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™IS 9 9G¥ (CG & M)
R0 (Fitter) - 2TAT*IN 432 (GBS

WA GAT AT [F© © 2.8.195

HIOTHHN (0 g3 AT (Foundation bolts and types)

TTHIT: G2 AT T WA SN =[N
« BISTG* (A6 BUH*1T I FATO

. fAfOR 49T FIOTTH (A76 973 OIHA IIIZNF I FATO

« BIS AT FIOTG*NAA (A6 N7 Far0
. ATSfBs a7 ST BTHY FATO
. f3fS7 gat=a arefe: gag v I=TS|

BIGTIG*N (6T ST

PR (W [reTd G, (WHASEE omel (0
(14 B G PIOTGHTAT BANT SISO (BT A
YJ2 ATAGNT | 42 BUREN [IOH 4N T
(170 1 TR ({70 FIRF BT 27|

HIOTGN (JF0F JFTATON

FIOTGH (@56 Fio P o | OF T =4

- AR AP

3Ie1p RHE 4a=a

5T 1 2B TS (steel ) (ATEI AN ALY FIOTGH
76 (M| o 2-9 (HATTNT 0T ([EH16 SILETS
TR ]2 S A BCNS M oFr =W G0 SR
T, 57 3 4 (U AR, T (BILT FIOTSH
J°6 (T2 FIOIGHN ([@16) NN ART® | GH56 IR
YA (@176 6 4 G (AT (TR

f6d 5 IFC TSNS WIZH IG5 HANN (RA|

Fig 1

M.S. PLATE

FI20N2819511

Fig 2 T

FI20N2819512
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Fig 3

FI20N2819513

Fig 4 ﬁ

FI20N2819514

5T ST (Support) FIATS A3 S1TS ST NPT
FAR G ([0 SN JF6 WMo FN CSfF FaT1
| WG FARE N, IO JOTH FAK G o
WIENN FOIICAT oo |

SIS ST ST (LT TS =R (TN 50O Grel Ge™
T AMH; WNTATT I T GQAF = TN A BRoy
(M, T BFSF (O] IS A

e Reg R, (T %o F2Nd A6 =T,
CTANN I STTHIACE JBT0 YR (BB T TG
A (TS AN I TS OIS IS (JMF6 NS
BT (0@ A1 (5@ o)

TAATCINT AFF (Ba 7)

I (RN G RS 6 A9 FoE I°6
IR A | G2 (QEBI6 GBI I9NFE FroTSN
(A6 92 NE IF0 TASHICI5T IO AT (TS



| FIOONN (OfF A AT, [T STOST AT -
AHOVB (@Y (ST =T T ATATGA (T (HINS AT 9
ARSI (Install) FACO STHA|
Fig 9 ==
AR
[T
7
| %
|
|
\
| | J
oo

Fig 7

FI20N2818517

16T IR (5T 8)

G2 4N BB FIT= TUATONI ([0 BN G5
AT A NG FAT A STAG WFH 11 O
Y| SR A SN AR SR A9 AR
JII2E AT (TCS AN

SRS M1E S (TN FISTGNH I (57 9)

45 IF6 [EG NTT 93 TF THAF (ATTG EFIS
STMIF ]2 (PP TR | IR B, STFNRR[ATH
BIBI A1 =W T SRR NN ST AT
PG LS|

PO @F6 33 SIS M e W<@EZw
(IFNSEE ATTed FARF E, (T N 933
(VA AT FIOTEHNN JHF BAERS S N JF0
TId TR AFE| 92 FNo w6 wfF6
ST AT A WOl ATo6y TR ATy o1 =
32 AfFTfT  arsfGe e ~ffow|

B oY | R | 2 G S S A S L R A | - i
PIOCG (AL Ot NG NG ATHE TSNS
FA T, YN Ao ameoe oI5t e «yf =1

ST

- (NG TGS TR BHE T (NRITS Mol
=g =y @l fA*ow FHro|

R T o e s | S A ) R S S o S
AT oM |
STSTBA AFTATOR
refe: S &8 (T= 10)
A6 GG STITETT ST ANG63 AT (TUT S5
@6 T =@ A1 =W 92 ™Y (w7
FCEATG (@16 5= FACO AT | A6 (IR ZHpsTo

ST A G (¥ TBT 32 #fe*at | aft (ot oo
JATFR GV OGNS T
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Fig 10

FI20N281951A

TS qrefoe

(qTQ AETFRE (O I A FHT oo 7 w1 O3
A6 (O (ST GIIsNefed Ty Amofog ors RS
bl IERETIEST

S aree

ST oS I TIRAIEN G AF6 Ao ST
2SI 7z 2. A6 SR RN TG TS*NT Gy
I FAT Y[ FIIZA |

CSpT AMTAA AT TAB LN (Moving equipment with crowbars)

OTHI*IT: G2 AT (T A 56N 2N
. fafeq ¥at=7 &1 AFANN IO
« (P! ACIAATIZNE I FATO

. (&I ARG AR ATy (IRRSfFTE SoterE 433 AAMNE A oS If Faro|

RN I ASfE JOQERER A WEQOIRIE
31O (steel ) AT fACT foF it tofF <41 =T (YT
FINSRF ARFEEN Fa1 3G G2 [T 96
S PIfRICE fFD 20, O WES (GA ATIG | A
(I IRIH0 J2a TSI oM FE|

CEpT ACIIHBIACUOA (Fig.1)

(&l Y2 49(E, G d G (| JSEAS
(AR AT AFA JF6 JFF 1T (&l IFAI
T A9 | TR JTET FIFAEI LTS JF6
P AT AMF A TQORTANT G TFIZ© W AL
GO (G TS LT (RSTF Gy IS 2|

Fig 1

SINGLE ENDED

FI20N2819521

DOUBLE ENDED

CepT AARIE AAGTN TQrora~

IM (AP NET FIB0 (Gl IMIIGN A2 FAF
TIY AT O N T OF A6 (Q6 5601 ‘A (BIT
A I FIF ITEF G0 (AFHT IE AEF 438
(PTRR NI (&Rl AT AT Y 472 (T
TS O TS N (2 T~ . (FF2 8 v)

NGB JNOI YN TS (& 9 P &6
3o =1 =71 41T (RSTR M (O SN, (&R fores

IYN2 Q@RI IR A WO (Sl (RN T, FIEY
IR R (e ST S 87 [N 2[re
AT

S To¥ T© IR FPA I3 TGP fFTonae
(TS (FRICAF (I PR 4 AN | (5 F 4)

\

Fig 2

WEDGE

FI20N2819522

Fig 3

FI20N2819523

FI20N2819524
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T LOT AT B RGN I0O (IR fHR0e SISy
I2 =7 (foa5)

FI20N2819525

(1B C AR B o R o 2 R S R IO IGACIOIAC) G o R [ S|
SN SRR BT | TG0 SQrore 72 AN
TINT FIFAMIE WO FeHB (R SoHAFIY @
e q1g 1 (5= 6)

Fig 6

LIFITING POCKET

FI20N2819526

AN ATB0 MG JZR TG X JG 20O 2|
;M (@ ARA [T FAFN BN IITE F41 =
S e MST ([1Y FAR G AOTF *FeI 4=
Fo 21| (Ba 7)

(&1 ACITNIE] AT FF 32 M AT A FIoaA
HAIST I ©J A6 IIZF FAT1 Ofow | fo 9=
FAR AT (FF1 A OFF Qg O19 1 L[ 2ATS
AT P AT |

Fig 7 {

.l
FULCRUM ‘?
@R

QAETRISATE STIGTNT NTE N A1 2T IS IS
STRCGE SR T | T 2N (steel ) T 25 A5
(YD G.| AR (FA1F FRANI II2E FA1 (0O A
AEARVE @MET To¥ M (ATF ATGE I G
AT <77 ST Gio® AN OFl JROG WIZ PO
AT | I R AT G 2(© 2 MO PO I
(I N[ BN AT =¥ O AT (Fo
O T3feT STROG CoTet | (T6a 8)

B0 (G AT ST FAE W, T6 AN FPN
S (PICAT AT Y Fo | HeTN TGN SO
(WSTF G P66 TN A2 TG 28BS |

FI20N2819527

Fig 8

FI20N2819528

gel FE0 (Fted (Precision spirit level)

TTHRIT: G2 AT I WA SN Z[qN
. 9316 FHIfE% e fRsfrer gofar
. 93f6 R$a F=HfFT (Fretag @Hg I T

. 930 fAga FIfAB @Tetaa Ssrantearer 361 T2

« I TS (Half round) 933 FHIEB (FITOTAR ATIRTNNTOI NTHT ST=HNSF I I

. WY VA PIOT FRATSFH I I

OIS ALH ARBEAN FAF SW (HT SIrgid B

INAFAT  JF6 oIS 9Fgy| AT |
SfEFSNI (U G TN FAR G JHT0 fNGeT
A0 (eTroe IR P =7

46 g6 i Ied B Ay sfde W e =3
VIAL IO (AR 2OMEIA AR FHRE G138
0T WG AHFN AIR-GF JH6 AW ST 433
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I ToR WeFY I QI ANNONK IS P!
(Fig.1)

(I(ZQ WY TNg &R, ©12 46 OO o o =
A3 TAIRI0 ST GHAHD AT ©ite AT |

NG 9BfC T2 @=Re foufore 16 1 T 433
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