


1)

MEMBERS OF TRADE COMMITTEE

(Sarvashri)
CHAIRMAN
1. Shri P.S. Jaiswal

MEMBERS
2. ShriJ.P. Meena

3. Shri. N.M. Hundekari
B.E. (Mech.) M.E.

4. Shri G.S. Bhingarde

5. Shri S.V. Gokhale

6. ShriS.Y. Kulkarni
7. Shri G.D. Kamble

8. ShriB.V. Apte - -

 MEMBER SECRETARY
Q. ‘ Shri R R Maicannlkar

t

Asstt. Director

Directorate of Vocational Edun. & Trg.
Mabharashtra State, Mumbai - 400 001
Phone - 2620603, 2620604

Asstt. Director of Training, :

Advanced Training Institute, Sion,

Mumbai - 400 022 : ‘
Phone — 4521560

Sr. Manager (Training) o

Godrej & Boyce Manufacturing Co. Ltd.,
Training Centre, Plant No. 17,

Vikhroli, Mumbai - 400 079

Phone - 5151166, 5171177

Chief Mahager (Training)

Siemen’s India Training Centre
Mehta Estate, Andheri (W)

Mumbai - 400 069 ‘

Phone : 8344150, 8321770, 8370624

Manager (Training) Telco, Pune
Phone : 774261

Principal, Industrial Trainipg Instt.,

374, Sane Guruju Marg, Mumbai - 400 011
Phone : 3098540, 50

. Group Instmctors sallrainine Instt.,
Ambernath, %m% N C QP\

Phone : 2395 - Foprevfew & racommendatio
Instructor, Industrizt TrN'Gg' '}Tnfft{}ﬂ f“f;gf.L;:
Sane Guruji Marg, -
Mumbai - 400 011

Acctt Annrantinachin A dwfans 7C. N\



) ' . o ‘ . (3)
General Information - | |

1. Name of the Trade Mechanic Machine Tools TRADESEILLS :
Maintenance S. Area of Training Present Proposed
2. N.C.O. Code No. . 845.50 ‘ : No. ~ Syllabus Syllabus
’ : In Weeks In Weeks
‘3- Dur.at.ion Qf Craftsmen . 2 Years . ( ) Years ( )
Trammg _ ‘ C I 1 M IV Total
4. Dl.ll'atlon. ‘?f Apprentice- 3 Years including one year Bas‘ic 1. Basic Bench working skill 18 15 - - - 15
ship Training - Training 5. Basic machine working skills ‘12 10 5 - - 15
5. Re } ) 3. Basic hot working skills 6 - 5 = - 5
TrZitezo Ex-Craftsman : TRADE ' PERIOD 4. Advanced bench working skills 2 5 - = - 5
) . Millwright/Maintenance : Full 5. Applications of skills learnt 2 5 2 - - T
—-— 6. Ratio of Apprentice to o 1:7 ‘ 6. Skills involved in repairing of 20 - - 12 4 16
e machine elements. ‘
T —— 7. Basic skills involved in Mechani- 4 3 4 - .- 7
I— cal handling m/c for transporta- :
| tion purposes. Leveling & Test-
| ing of m/c. ‘
r 8. Breakdown maintenance & over- 12 - 3 10 14 27
| hauling of machine.
- , | 9. Training on Industrial Hydraulics 12 4 6 - 4 14
& Pneumatics.
10. Re-conditioning, testing & Instal- 24 - - 12 18 30
lation of machines.
| 11. Preventive maintenance. 6 - 2 10 6 18
| 12. Skills involved-in basic Electrical 6 2 3 - .- 5
i Technology. o
. 13. Revision & Test. 1 2 2 2 - 6
14. CNC - ' - 4 - .- 4
| 15. Electronics 1 I - - 2
| 16. Pipe fitting 2F - - = 2
: ~ 17. Sheet Metal Working - 2 - - 2
18. Basic maintenance skill 3710 6 = 19°
"19. Applied machine skill - 3 6 -9

Total 53 52 52 52 208
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Cast ron Forge im % 1m X im
with blower :
Black smithy’s Anvil, 200 Ke.
Smiths Tongs: Hollow bit, ariths
tongs flat (30 mm)

Cold set with handle

Hot set with handle

Smiths Flattet A 65

Block swage 300 x 00 x 1100
mm ,

Driftin different sizes (610 25by.
3 mm) .
Top swaged 12.5,20,25 mm, Bot
tom swages ©: 12.5, 20 mm
Siniths Top Botton Fuller

1. Square (30 % 30 x 40 cm)

Spade
Rake
pokar

E gprinkler

Wing compass 200 mm

ERE
Foundation bolts

. Plum bob

6.

Square Box Wrenches
Square T Wrenches
Engineers Square 700 mm
Threaded Fastener B Type
Threaded Fastener C Type
Threaded Fastener F Type

EQUIPMENTS FOR ELECTR1CAL MAETEN
Neon Tester 500 V double prove

0 to 15 Amp-
Multi meter (AVO)
Insulated Screw Driver 150 mm,
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‘ (79) .
SYLLABUS FOR THE TRADE OF MACHINE TOOL 2—»&2&.@.7:540@ -
UNDER wawmz,EO_wmmmw TRAINING SCHEME

PERIOD OF TRAINING - 4 YEARS

FIRST, SECOND, THIRD YEAR . SAME AS CRAFTSMAN TRAINING SC
FOURTH YEAR OF TRAINING . 1 TRADE PRACTICAL

INPLANT TRAINING

S.No.

o N o v

Area of Training: : o * Perioc

Practice of installation of machine tools — foundation, installation & testing.
Insulation of machines against vibrations. Use of antivibration countings.
Tnstallation of power hammer, COMPIessors furnaces etc.

Manufacturing of parts to be replaced and special tools/gadgets/fixtures eftc.
used in Maintenance section -
Reconditioning of general purpose machines. Air compressors, pumps etc.
Preventive maintenance

Breakdown maintenance

Repairs of wornout parts

Preventive/Breakdown maintenance work on mu\%m::o\wsgam&c systems.

Total Weeks ..uerveverseesens

2.

157-161.

162-166.

167-170.

171-174.

175-179.

(79)
"TRADE THEORY _

Inspection and quality control

Definitions and methods.

Latest trends — use of Laser beant.

WORK STUDY .

Method study & work measurement. Shop layout and machine layout.

ENGINEERING MATERIALS — ZOZ-.ZEH>FEQ . .

Use of non-metallic materials—Plastic, Nylon, Tetlon, Epoxy, Rubber, Foam~in Engineering ¢
Mechanical, Physical properties and machining of these materials. .
Application in the construction of machine tools.

INDUSTRIAL AUTOMATION AND ROBOTICS

Use of Manipulators and Robots for Engineering operations.

‘Welding and painting robots. : - ,

Robots for loading/unloading operations. . .

JIGS AND FIXTURES ;

Definition and principles. ’ : .
Points to be considered while designing Jigs & Fixtures.

Method 6f Location, Loading and Unloading.

Clamping types & power devices used for clamping.

Fool proofing, ejection & removal.

Rigidity and stability to avoid vibrations.

Table fixing arrangement.

Safety devices necessary while in use.



. (80)

180. TEST. _ . . -
DRILLING MACHINES - .
. 181-184. Types, Sizes & specification of drilling machines.
S Special features of Radial Drilling, Precision UE:Em, Multiple Spindle Drilling, and >:8§m:o Drilling Emor:_om
Study of speed & feed changing mechanisms of these machines.
Care and maintenance.
185-189. BORING MACHINES . ) )
: Types — Horizontal, Vertical, Jig boring macines. 4 .
Work holding devices and Tool Eoc:::m Eoﬁsoam
Mechanisms and operation.
Care and maintenance.
190-192. SLOTTING MACHINES
' Types, specifications and functions.
v Study of driving mechanism.
Variable speed reversible drive mechanism. -
Hydraulic drive mechanism. 4 : .
Study of slotter opérations.
. Care and maintenance.
193-196.. . PLANNING MACHINES
Types, specifications & Use.
Table drive mechanism—open & cross belt drive, 8<o_um~_u_n motor %2@ & 3&5&6 drive.
Planer feed mechanism by friction disc & electrical drive.
Work holding & standard clamping devices.
Difference between Shaper and Planer — Operation & mechanism.

Gy

Care and maintenance. A. : .
197-201. NON-CONVENTIONAL MACHINE TOOLS . . -
Constructional features, principles of operation, application of spark erosions, Wire EDM, Copying/Tracing, Laser cutting
machines in an Engineering Industry.
Study of Ultrasonic and chemical machining processes.
202-204. AIR COMPRESSORS .
Compressed air production. Rotary & reciprocating type of Compressors. Use of coolers.
Pressure control-Use of safety valves and Governors.
Purification of Air. Use of Filter units. -
Care and maintenance. : o
205-208. REVISION AND TEST. .

3. ENGINEERING DRAWING - . : : 4 -

157-159. Details & Assy. of Clapper Box.
160-162. Details & Assy. of Screw jack.
163-164. Surface roughness symbols & their mwm:omcosm
165-166. Tolerances of form & position & their applications.
~167. Introduction of Jigs & fixtures & different elements of Jigs & Fixtures. R
168. Locating devices.
- 169. Clamping devices.
170-171." Types of simple Drilling jogs.
172-173.  Fourdatin draw igsof M achine tooks ¢.g., Lathe, Z_E:m m/c. Drilling m.c. etc.) :
174-176. Layout drawings for installation of machines & equipments.
177-179. Drawing of Lubrication & Colant system.




- (82)

180. Freehand sketching of different types of Gauges, Snap, Ring etc.

181. Freehand sketching of Sine Bar & Combination set.

182. Test v .
183-185. Details and Assy. of Bench Vice. )

 186. Gear Terminology.

187. Spur Gearing,.
188-189. Bevel Gearing.
190-191. Helical Gearing.
192-193. Worm & Worr Gearing.

194. Introduction to Cams. -

195. Various types of Cams. o
196-198. Freechand sketching practices of Hand tools to relates Trades.
199-201. Practice on missing views & missing lines.
202-205.  Practice on Orthogtaphic projection.
206-207. Revision & solving of old NCVT papers.

208. Final Test.

4. WORKSHOP CALCULATION & SCIENCE

157-164. HEAT : B
Importance, sources and effect of heat. Nature of
heat and temperature. Temperature measuring de-
vices. Different temperature scales. Problems on tem-
perature scales. Specific Heat. Measurement of spe-
cific heat. Renault’s calorimeter. Problems on Spe-

(83)

cific heat. Linear expansion of solids. Expansion of

solids—-Axial & Valumetric. Problems on expansion

of solids. Expansion of liquids. Expansion of gases. -
Absolute zero & scale. Transformation of heat.

165-170. ATMOSPHERIC PRESSURE : . 168-171. MEASUREMENT AND GAUG
Atmospheric pressure & its measurement. Barom- Limits and tolerances. Limits sy:
eters — types. Fortin’s barometer. Properties of Gases. Miscellaneous fneasurement pro
Pump$ working on atmospheric pressure. Problems A
on Pumps. _ .

171-180. ELECTRICITY 172-173. CALCULATIONS FOR CUTTI]
Nature of Electricity. Conductors & Insulators. Units BORING .
of Current, Voltage & Resistance. Specific Resist- Effect of tool height while taper tu
ance & problems, Ohm’s Law. Problems on Ohm’s Cutting tool life. Practice proble

«_ Law. Parallel & Series circuits. Problems on Parallel ‘
& series circuits. Electrical Power ~ Units & prob- *176-180. Advanced problems for estimati
lems on power. | : . ume, Height & cost gf simple bc

181. REVISION. 181-182.. REVISION & TEST.

182. Test.
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Connector 100 mm

. (96)
FORGING EQUIPMENTS
1 2 3 4 5
1. Cast Iron Forge Im x Im x 1m ' 1 no. 1 no.
with blower :
2. 'Black smithy’s Anvil, 200 Kg. 1 no. 1 no.
3. Smiths Tongs, Hollow bit, ariths 1 each 1 each
tongs flat (30 mm) o
4. Cold set with handle 1 no. 1 no.
5. Hot set with handle 1 no. 1 no.
6. Smiths Flatter A 65 1 no. 1 no.
7. Block swage 300 x 300 x 1100 1 no. 1 no.
8. Drift in different sizes (6 to 25 by 1 set I set
3 mm) )
9. Topswaged 12.5,20, 25 mm, Bot- 1 set 1 set
tom swages 6, 12.5, 20 mm
10. Smiths Top Botton Fuller 1 set set
11. L. Square (30 x 30 x 40 cm) 1 no. 1 no.
12. Spade 1 no. I no.
13. Rake 1 no. 1 no.
14.  Pokar - 1 no. 1 no.
15. -Sprinkler 1 no. 1 no.
16. Wing compass 200 mm 1 no. 1 no.
ERECTION TOOLS . :
1. Foundation bolts 8 nos. 8 nps.
2. . Plum bob 1 no. 1 no.
3. Square Box Wrenches 1 no. 1 no.
4. Square T Wrenches I no., 1 no
5. Engineers Square 700 mm -1 no. 1 no.
6. Threaded Fastener B Type 1 no. 1 no.
7. Threaded Fastener C Type I no. I no.
8. Threaded Fastener F Type 1 no. 1 no.
EQUIPMENTS FOR ELECTRICAL MAINTENANCE
1. Neon Tester 500 V double prove 1 no. I no.
type v
2. Testlamp 200 V,25 W 1 no. 1 no.
3. Hand Technometer with male & 1 no. 1 no.
- female Rubber plugs & Resins case.
4. Moving iron ammeter portable type I no. 1 no.
Oto 15 Amp. .
5. Multi meter (AVO) 1 no. 1 no.
6. Insulated Screw Driver 150 mm, Nil 1 no. -
200 mm. ‘ each
7. Insulated ccmbination side cutting Nil 1 no.
plier 200 mm ‘
8. Nil 1 no.



