2
National CS (Level-5) for Mechanical Technology {»@3}
‘ml_z_ﬂ

National Competency Standard Level -5 in Mechanical Technology

National Vocational and Technical Training Commission (NAVTTC),

Government of Pakistan



e D ,
National CS (Level-5) for Mechanical Technology b L{‘a[

‘!“_F:*::‘
NAVTTC

ACKNOWLEDGEMENTS

National Vocational and Technical Training Commission (NAVTTC) extends its gratitude and appreciation
to many representatives of business, industry, academia, government agencies, Provincial TEVTAS,
Sector Skill Councils and trade associations who speared their time and expertise to the development and
validation of these National Vocational Qualifications (Competency Standards, Curricula, Assessments
Packs and related material). This work would not have been possible without the financial and technical
support of the TVET Sector Support Programme co-funded by European Union, Norwegian and German
Governments implemented by GIZ Pakistan. NAVTTC is especially indebted to Dr. Mugeem ul Islam, who
lead the project from the front. The core team was comprised on:

e Dr. Mugeem ul Islam, Director General (Skills,Standards and Curricula) NAVTTC

e Mr. Muhammad Naeem Akhtar, Senior Technical Advisor TSSP-GIZ,
e Mr. Muhammad Yasir, Deputy Director (SS&C Wing) NAVTTC

e Mr. Muhammad Ishaq, Deputy Director (SS&C Wing) NAVTTC
e Mr. Fayaz A. Soomro, Deputy Director (SS&C Wing) NAVTTC

NAVTTC team under the leadership of Dr. Mugeem ul Islam initiated development of CBT & A based
gualifications of diploma level-5 as a reform project of TVET sector in November 2018 and completed 27
NVQF diplomas of Level-5 in September, 2019. It seems worth highlighting that during this endeavor apart
from developing competency standards/curricula in conventional trades new dimensions containing high-
tech trades in TVET sector in the context of generation IR 4.0 trades have also been developed which
inter alia includes Robotics, Mechatronics, artificial intelligence, industrial automation, instrumentation and
process control. Moreover, trades like entrepreneurship, green/environmental skills and variety of
soft/digital skill have also been developed to equip the Pakistani youth with skills set as per requirement of

the global trends. These skills have been made integral part of all the 27 diplomas.

Nobody has been more important in the pursuit of this project than Dr. Nasir Khan, Executive Director,
NAVTTC, whose patronage and support remain there throughout the development process and lastly to
thanks specially to Syed Javed Hassan, Chairman NAVTTC and Raja Saad Khan, Deputy Team Lead
TSSP-GIZ who made it happened in this challenging time.



e 2
National CS (Level-5) for Mechanical Technology i"%}

NAVTTC

OCCUPATION PROFILE LEVEL PACKAGING CHART \I |

Thermal/Fluid

| (@

[
Design
& LEVEL 1
Manufacturin

(@

Engineering
Drawing

—

LEVEL 2

v

Basic
Machine
Shop-Il

______________________ LEVEL 3

( 2z J
Tool
Metrology Design A

Advance Machining

Machines-I

Hydraulic & Hydraulics}

Heat
Treatment

Y

(@

ower Plant ower Plant
perator -I perator -lI

Hydraulic &
Digital Skills Hydraulics
Machines-II LEVEL 4
Design of
Machine G
Elements - g
Calibration Plastic
Of. Industrial Processing -
Machines Machine Q
, LEVEL 5
— Boiler Operator | |Millwright T

\




PR | :gd
National CS (Level-5) for Mechanical Technology b L{‘a[
g g
NAVTTC
Content
L. INTRODUGTION ...ttt e oottt e e e e 4o oo s a bbb ettt e e a2 a4 o ek bbb ettt e e e e e e e e n b bbb e e e e e e e e e e aansbbnnneeaeens 9
2. PURPOSE OF THE QUALIFICATION ...ttt a e e e e st e e e e e e e e e annneeees 9
3. CORE COMPETENCIES OF THE QUALIFICATION ....cciiiiiiiiiiiiiiiitee ettt 9
4. DATE OF VALIDATION ...ttt e ettt et e e e e s e e e e e e e e e e st b e e e e e e e aaaaae 18
5. CODES OF QUALIFICATIONS. .. ..ttt ettt a ettt e e e s e st e e e e e e e s nnnne s 18
6. MEMBERS OF QUALIFICATIONS DEVELOPMENT COMMITTEE ........ccuviiiiiiiiiiiiieieeee e 18
7. ENTRY REQUIREMENTS ..ottt ettt ettt e e e e e ettt e e e e e e e e bbb e e e e e e e e e e e nnennees 19
8. CATEGORIZATION AND LEVELLING OF THE COMPETENCY STANDARDS.........cccccceeeiiiiiinnnn 20
9. DETAIL OF QUALIFICATIONS AND ITS COMPETENCY STANDARDS ......cccoiiiiiiiiiiiiieeeeeeiiie 36
O715.1  WWELDING ... uutttttteteee e e e ettt e e e e e e ettt ettt e 4444 a bbbttt 4444444ttt e e 424 e e bbb et e e e e e e e e e b e ne e e e e e s 36
0715-M&MT-1. Interpret Drawing and Execute to Fabricate PartS..........ccccccccceeiiiiievvveeiiiciinee e, 36
0715-M&MT-2.  Perform Oxy Acetylene Welding...........ccouvvviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 38
0715-M&MT-3.  Evaluate the Use of Hand and POWEr TOOIS ..........ccuvvviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 40
0715-M&MT-4.  Perform Pre-Welding Operations ..........cccooieeeiiiiiiiiiiiii e 41
0715-M&MT-5.  Cut Metal by Oxy-Acetylene / Oxy-Fuel Flame/Grinding (Manually and Auto
Cutting) 45
0715-M&MT-6.  Perform Gas Welding On Mild Steel Plates (1F, 2F, 3F) .....ccovvviiiiiiiiiiiiiiiiiiiiieee, a7
0715-M&MT-7.  Gas Metal Arc Welding (GMAW) in Flat (1F, 1G), Hori (2F, 2G), Ver(3F, 3G) and
O. head (4F, 4G) POSILIONS ......oooiiiiiiii e e ettt e e e e e e e e e e et e e e e e e e e seatta e aaeaaeas 48
0715-M&MT-8.  Gas Tungsten Arc Welding (GTAW) in Flat (1F, 1G), Horizontal (2F, 2G), Vertical
(3F, 3G) and Overhead (4F, 4G) POSITIONS .......ccooiiiiiiiiiiiiiiee e 50
0715-M&MT-9.  Shielded Metal Arc Welding (SMAW) in Flat (1F, 1G), Horizontal (2F, 2G), Vertical
(3F, 3G) and Overhead (4F, 4G) POSItIONS .......uuiiiii et 55
0715-M&MT-10.  Flux Cored Arc Welding (FCAW).......uuiiii et 57
0715-M&MT-11.  Perform Submerged Arc Welding.........coovvviiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeee 61
0715-M&MT-12.  Perform Forged Welding .........ccoeviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 64
0715-M&MT-13.  Perform Friction Welding...........ccevvviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 64
0715-M&MT-14.  Perform Soldering and Brazing Operations .........cccocoeeeeiiiiiiiiiiiiieeeeeeeeviiiee e 66
0715-M&MT-15.  Non-Destructive Welding TeSIS........uuiiiiiiieiiieeccee e 68
0715-M&MT-16.  Destructive WeldiNg TeSS....ccccii it 70
0715.2  FOUNDRY & CASTING .iiuittittiteeae e e e ettt ittt e e e e e e e sttt e et e e e e e e e e s bbbttt e e e e e e e e e nabbbe e e e e e e e e e aannnbbneeaaeeas 71
0715-M&MT-17.  Preform Pattern Making ..........couviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee et 71
0715-M&MT-18.  Perform MOIING........couviiiiiiiiiiiiiiiiiiiiiiiiee ettt 75
0715-M&MT-19.  Perform Core MaKinNg .........ccoiiiiiiiiiiiiicis et e e e e 78
0715-M&MT-20.  Perform FOUNAry WOrIK........cooi oo 80
0715-M&MT-21.  PerfOrmM CASTING ......ctttiiiiiiiiiiiiiiiiitiie ettt et et et e e e e e e e ee et e eeeeeeeees 86
0715-M&MT-22.  Perform Cleaning and Finishing Of Casting ............ccuvvviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeee 88
0715-M&MT-23.  Perform Sand TESHNG .....cuvuiiiiiiiiiiiiiiiiiiieieeeee ettt 90
0715.3  BASIC IMACHINING ...ttt et e e e e e ekttt e e e e e e e e et e e e e e e e s bbb e et e e e e e e e e e na bbb e e e e e e e e e e e annnnbrneeeeeeas 92
0715-M&MT-24.  Perform Metal/BenCh WOIK ..........oooiiiniiiiiieee e 92
0715-M&MT-25. Demonstrate general MachiniNg...........ccoooeeiiiiiiiiiii e 95
0715-M&MT-26.  Perform cutting on Metal Circular/Power Heck Saw ............cccceevveieviiiiiiiiiinnneeen, 96
0715-M&MT-27.  Perform Grinding OPEratioN ...........ceeviiiiiiiiiiiiiiiiiiiiiiiieeeiee et 96
0715-M&MT-28.  Perform Basic Lathe Machine Operations.............cceuvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeee 97
0715-M&MT-29.  Perform Drilling Machine Operations..............cuuuiiiiiiiiiiiiiiie e 102
0715-M&MT-30. Perform Shaper, Planar and Slotter Machining Operations ..............cccceeeeeeeeee.. 104
0715-M&MT-31.  Perform Milling OPerationsS............ceuviiiiiiiiiiiiiiiiiiiiiiiiiiiii et 107
0715-M&MT-32.  Generate Gears on Hobbing Machine ... 112
0715-M&MT-33.  Perform broaching Operation..............cceuevviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 114



PR | %
National CS (Level-5) for Mechanical Technology b L{‘a[
g g
NAVTTC
0715.4  ADVANCE MACHINING ...oiiiiiiiie e e e a e e e e e e a e e e e e e a e e e 116
0715-M&MT-34.  Carry Out Computerized Numerical Control (CNC) Machine Operations.......... 116
0715-M&MT-35.  Perform CNC Lathe OPerations ...........cevviveiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeee e 118
0715-M&MT-36.  Perform CNC Milling OPerations ..........c.cccevivieiiiiiiieeeeeeeeetiee et 121
0715-M&MT-37.  Perform CNC EDM Wire-Cut OPErations ............ceeeeeeeiiiiiiieeeiiiiiiiiieeieeeeiieeeeeees 124
0715-M&MT-38.  Perform advance mechanical machining proCesses..........cccccvvvvvvveiiieeieiieennnne. 126
0715-M&MT-39.  Perform Laser Beam Machining & electroplating/chemical machining.............. 129
0715.5  GRINDING OPERATOR .. .iiiiiiiiieiie e e s e s a e e e e e e e e e e e e e e e e e e e e ae e e 132
0715-M&MT-34.  Perform off hand grinding............ccevveiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 132
0715-M&MT-35.  Perform Surface GrindiNg.........ccoovuuiiiiiiii e 134
0715-M&MT-36.  Perform Universal cylindrical grinding and centerless grinding.............cc.......... 136
0715-M&MT-37.  Perform Tool & Cutter Grinding .........eevvveiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 138
0715-M&MT-38.  Perform Form, High Speed Peel Grinding and Plunge Cut Grinding ................ 140
0715-M&MT-39.  Perform Belt and Jig Grinding ...........coeiiiieiiiiiiiccce e 142
O715.6  POWER PLANT ...ttt ettt ettt e e e e e e ettt e e e e e e e skt e et e e e e e e e e e s bbbt e et e e e e e e e e annbbbneeeaaens 143
0715-M&MT-34.  Operate Internal Combustion ENQINE .........coovvviiiiiiiiiiiiiiiiiiiiieeeeeeieeeeeeeeeeeeeeeee 143
0715-M&MT-35.  Operate External Combustion ENGINE ............couiiiiiiiiiiiiiiiiiee e 143
0715-M&MT-36.  OPErate TUIDINE ....cceiiiiiiiiiiiiiie ittt 144
0715-M&MT-37.  Operate BOIIEIS .......cooviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee et 145
O715-M&MT-38.  OPIrate PUMIPS .. ceuuiiiiiiiii et e e e e e et e et e e et e e aaeeeeanas 148
O715-M&MT-39.  Operate COMPIESSOIS .. ceuuiiiuuieetteet et et et e et e e e et e e e e et aetaeeennaaeannas 150
0715-M&MT-40.  Operate VAlVES/ GAUGES ......ceeviiiiiiiiiiiiiiiiiiiiiieiie ettt ettt ettt 151
0715-M&MT-41. Operate Thermal POWer Plant...........ccccooooiiiiiiiiiiiii i 155
0715-M&MT-42. Demonstrate/ Operate/ Overview of Wind Power Plant..............ccccviieenneee. 157
0715-M&MT-43.  Operating Solar POWer Plant.............covvviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 159
0715-M&MT-44.  Design and operation of Hydel Power Plant ..., 161
0715-M&MT-45.  Operate Biomass Power Plant ..........ccooiiiiiiiiiiiiiii et 163
O715.7  CALIBRATION ...tttttttteeaaaaauttttteeeaaaaaaaaasstteseeeeaaeaaaassebseeeeeaeeeaaaanbbbe et e e e e e e e aansbbbbeeeeeaeeeaaannnbbneeeaaens 166
0715-M&MT-46.  Calibrate Mechanical Standards................coevviiiiiiiiiiiiiiiiiiiiiiieeeeeeee 166
0715-M&MT-47.  Calibrate Mechanical Measuring Instruments/TOOIS ..........ccccoeeeeiiiiiiiiiicenn e, 168
0715-M&MT-48.  Calibrate Mechanical Machings...............oovuviiiiiiiiiiiiiiiiiiiiieeeeeeeee 171
0715-M&MT-49.  Calibrate Mechanical EQUIPMENT..........covviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 175
0715.8 HYDRAULICS AND HYDRAULIC MACHINERY ....ciiiiuitiitiiieeeeeaaaiitiee e e e e e s st a e e e s e e anninnnneeeaeeas 176
0715-M&MT-50. Operate Hydraulic Bench and Its FUNCLONS ........cccooooiiiiiiiiiiiii e, 176
0715-M&MT-51.  Calibrate Bourdon Tube and Diaphragm Pressure Gauge ..........ccccccevvvvvveeenne. 178
0715-M&MT-52.  Operate HYdrauliC PreSS ........ccoiiiiiiiiiiii e 180
0715-M&MT-53.  Verify Bernoulli’'s EQUAtION ..............ouuiiiiiiiiiic e 181
0715-M&MT-54.  Analyse the performance of TUIDINES............covvviiiiiiiiiiiiiiiiiiieeeee 183
0715-M&MT-55.  Analyse the performance of PUMPS .........coooiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 185
0715-M&MT-56.  Actuate Double Acting Hydraulic Cylinder ...........ccoooooiiiiiiiiiiiniceeeee e, 187
0715-M&MT-57.  Setup a Pressure Device and Hold Specific Load on a Double Acting Cylinder 188
0715-M&MT-58.  Construct Circuit of Double Acting Hydraulic Cylinder for Mechanical Interlocking
190
0715-M&MT-59.  Set Speed and Direction of Hydraulic MOtOr.............ccooviiiiiiiiiii e 192
0715-M&MT-60.  Perform Pressure Measuring INSIrUMENTS ..........oovvvviviiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeee 193
0715-M&MT-61. Operate Flow Regulating DEVICES .......ccoieeiiiiiiiiiiiee et 196
O715.9  IMETROLOGY ...ttttttteeeeaaauitttee et e e e e e e e sttt s e et e e e e e a4 e s s b b e ettt e e e e a4 e s bbb e et e e e e e e e e e sb bbb e et e e e e e e e e annnbnnneeaeeas 197
0715-M&MT-62. Take measurements with graduated toOIS.............ccevvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiieeee 198
0715-M&MT-63.  Take measurements with combination Set ... 199
0715-M&MT-64.  Perform LeVelliNg ..o 201
0715-M&MT-65. Take measurements through various gauges............ccuuvvvviiiiiieeiiiiiiiiieeiiineeeeeen 202
0715-M&MT-66.  Perform measurements through MiCrOMEeter .............covvvvviiiiiiiiiiiiiiiiiiiiiiiiieeee, 203
0715-M&MT-67. Measure dimensions with Vernier toolS ..o 204
0715-M&MT-68. Measure angles with angle measuring INStruMenNts. ............ccvvvvvviiiiiiiiiieiieeenn.. 205
0715-M&MT-69.  Perform different measuremMentS........ccoiiieiiiiiiiiiciic e 206



PR | %
National CS (Level-5) for Mechanical Technology b L{‘a[
g g
NAVTTC
0715-M&MT-70. Measure Threads and GEArS ..........c.uuiviiiiiiiiiiiiiiiiiiiiiiiieeeee et 208
0715-M&MT-71.  Compare measurement With COMPAratorS............cevvvvvieiiiiiiiiiiiiiiiiiiiieeieeeeeeeee 209
0715.10 ENGINEERING DRAWING .....ciiiieieieeee e e e e e ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaans 210
0715-M&MT-72.  Perform Basic Manual Drawing ..........cccoeeeeeiiiiiiiiiiiiieeeeeeeeeis e 210
0715-M&MT-73.  Construct different ENgineering CUIVES. ..........cuviiiiiieeeiiieiiiee e 213
0715-M&MT-74.  Construct MUlti-VIEW AraWiNgS. .....ccevreiiiiiiiiiiiiiiiiiiieeeeeeee et 217
0715-M&MT-75.  Manage display in AUtOCAD SOftWAIE ..........cevvviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 220
0715-M&MT-76.  DeVElOP 2D AraWiNgS ....uuuuuiiieeeeiieeiiiiie e e e e e eetee e e e e e e et s e e e e e e e e aarr e e eeaes 220
0715-M&MT-77.  DeVelop 3D Arawing........uuieiieeeiiieiiiiiie e e et e e e e et e e e e e e aaar e e eeaes 221
0715.11 HEAT TREATMENT AND MATERIAL TESTING ..eeeieeeeeeeeeeeeee e e e ee e e e e e e e e e e e e e e e e e e e aeaaaaaaaaaaaaaaaaaaaaaaeas 224
0715-M&MT-78.  Perform Metallography of Metallic Materials...............coovvvviiiiiiiiiiiiiiiiiiiiiiiieeee, 224
0715-M&MT-79.  Perform Heat Treatment of Metallic Materials ............ccccccvvviiiiiiiiiiiiiiiiiiiiiiinen, 226
0715-M&MT-80. Perform hardness tests for different metallic materials...............ccceevvviiennneen. 229
0715-M&MT-81.  Perform Impact testing of metallic materials...........cccccvvvviiiiiiiiiiiiiiiiiiiiiieee 231
0715-M&MT-82.  Perform Mechanical Testing on Universal Testing Machine ...........cccccccvvvveee. 232
0715-M&MT-83.  Perform Torque and Fatigue teSt.........ccoiiieiiiiiiiiici e 233
0715-M&MT-84.  Perform NoN-deStrUCIVE tEST ........ceviiiiii e 235
0715.12 DESIGNING OF MECHANICAL MEMBERS .....cciiiiiiiee e ettt ettt a e e e e e e e e e e e e e e e e e e aaa e 236
0715-M&MT-85.  Calculate Stresses in Maching PartS............ccuuvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee 236
0715-M&MT-86.  Calculator diameter of cylinder for hoop and longitudinal stresses ................... 238
0715-M&MT-87.  Calculate thickness and diameter of spherical shell for circumferential stresses
239
0715-M&MT-88.  Design welded joints for transverse and parallel fillet under static and fatigue
loading 240
0715-M&MT-89.  Calculate stresses due to initial tightening and external load on screws........... 242
0715-M&MT-90. Design dimension of square and rectangular Keys ...........ccccceevviieiiiiiiiiiinn e, 244
0715-M&MT-91.  Design hollow and solid shaft subjected to twisting momentonly..................... 246
0715-M&MT-92.  Design flange coupling for SPECIfiC tOrQUE ..........cevvvvviiiiiiiiiiiiiiieiiieeeeeeeeeeeeeeeee 247
0715-M&MT-93.  Design the dimensions of helical SPring ...........ccuvvvviiiiiiiiiiiiiiiiieee 250
0715-M&MT-94.  Design bearings, speed, lubrication, pressure, viscosity and coefficient of friction
252
0715-M&MT-95.  Design and draw the CAM Profile...........coevviviiiiiiiiiiiiiiiiiiie 253
0715.13 INDUSTRIAL MANAGEMENT ...iiiiieeeee e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaas 255
0715-M&MT-96.  Paraphrase Industrial Planning .........cccoooooiiiiiiiiiin e 255
0715-M&MT-97.  Carry out Site Selection for an INAUSHIY ............cieiiiiiiiii e, 256
0715-M&MT-98.  DeVvelop PlIant LAYOUL ...........ccouiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeee ettt 257
0715-M&MT-99. Demonstrate Production Method...............covvviviiiiiiiiiiiiiiiiiiieeeeeeeeee 259
0715-M&MT-100.  Carry out JOD ANAIYSIS ....uuiiiiieiieieiiee e 260
0715-M&MT-101.  Carryout Production Planning and Control ...............ccevvvvviiiiiiiiiiiiiiiiiiiiiiieeee, 261
0715-M&MT-102.  Analyse Quality control and Quality ASSUIaNCE ...........ccevvvvieieiiiiiiiiiiiiiiiiieeeeee, 263
0715-M&MT-103.  Carry out MaintenancCe ACHVItIES .......coiiieiiiiicee e 264
0715-M&MT-104.  Carry out Cost Determination and Control..............ccoooviiiiiiiini e, 265
0715-M&MT-105.  Carry out Store Operation in INAUSTIY .........ccovvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee 266
O R I 0 Y B I O 2N |V PPN 267
0715-M&MT-106. Draw A Simple Drawing of Die for Given Objects.........cccccoeiiiiiiiiiiiiie 267
0715-M&MT-107.  Perform Part Modelling ..........coooiiiiiiiiie e 269
0715-M&MT-108.  Carry Out Assembly Modelling.........ccovvviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee 271
0715-M&MT-109.  Perform CAM OPEratiONS........ccuuiiiiiiiiiiiiiiiiiiiiiiiiiieeeeee et e e 274
0715.15 BOILER OPERATOR ...ciiiiiiiieieeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaans 276
0715-M&MT-110.  Perform Boiler OPeratiONnS...........cuuuviiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeee e 276
0715-M&MT-111.  Operate boiler QUXINAINES ..........cceiviiiiiiiiiiiiiiiiiiiiiieee e 277
0715-M&MT-112. Set and adjuSt DUIMEIS.........iiiiiiii e e e e e e e et e e ees 278
0715-M&MT-113.  Maintain Boiler house RECOI ..........cooiiiiiiiiiiiiie e 281
0715-M&MT-114.  Perform Maintenance of BOIlEN..........ccoiiiiiiiiiiiiciic e 282

0715.16 PLASTIC MACHINE PROCESSES ..tuiuitututtntn ettt te et et ea e ta ettt ettt eateaeerenrenenees 283



e 2

Z IQI 3
‘T“:F: =
NAVTTC

National CS (Level-5) for Mechanical Technology

0715-M&MT-115.  Operate Injection Moulding Machine.............ccccccoii i, 283
0715-M&MT-116.  Operate Blow Molding Machine ..............ooovvvviiiiiiiiiiiiiiiiiieeeeeeeeee 286
0715-M&MT-117.  Operate Plastic Film Extrusion machines (Blown/Cast)...........ccccccvvvvvvvvvennene. 289
0715-M&MT-118.  Operate Pipe & Profile Extrusion MachingsS............ccoovvviiiiiiii e, 292
0715-M&MT-119.  Operate Rotational Molding Machings ...........cccccoiiiiiiiiiiiiiii e, 295
0715-M&MT-120.  Operate Foam Processing Machines .............ooevvvvviviiiiiiiiiiiiiiiiiiieiiieeieeeeeeeee 297
0715-M&MT-121. Operate Compression/Transfer Molding Machines ...........ccccoooovvviiiiiieneeeen, 299
0715-M&MT-122.  Operate Multi-Color Printing Machines (Rotogravure) .............cceevvvvvvvieeeeeennn. 301
0715-M&MT-123.  Operate Multi-Color Printing Machine (Flexographic)...........ccccccvvviiiiiiiiinennnn. 303
O7L5.17 HVAC ..ttt e oo oottt et e oo oo e a bbb ettt e e e e e e e e bbb e et e e e e e e e e e e e e aaeas 306
0715-M&MT-124.  Maintain Safe Work ENVIFONMENT..........ooviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 306
0715-M&MT-125.  Carry out Calculations and Prepare Estimates.............ccccceveeeieeeeeiceviviiiene e, 308
0715-M&MT-126. Install Residential Air CONAILIONET ........covvviiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 310
0715-M&MT-127.  Repair/Service Residential Air-ConditioNer .......ccooeeeviiviiiiiiiiiie e, 313
0715-M&MT-128. Repair / Service Residential Refrigeration Units...........ccccoeeeeiiiiiiiiiiiiiienn e, 316
0715-M&MT-129. Install Commercial Refrigeration UNItS ............coovvvviiiiiiiiiiiiiiiiiiiiiiiiiiieeeieeeeee 318
0715-M&MT-130.  Repair/Service Commercial Refrigeration UNnits ............ccovvvvviiiiiiiiiiiiiiiiiiennnn, 322
0715-M&MT-131.  Carry out Fabrication for HVAC WOIK ..........ooiiiiiiiiiiicec e, 324
0715-M&MT-132. Install Central Air Conditioning SYSIEMS .........uiiiiiiiiiiiiiiiciee e, 329
0715-M&MT-133.  Repair/Service Central Air Conditioning SYStem ...........cccvvvviiiiiiiiiiiiiiiiiiieneen, 334
0715-M&MT-134.  Perform Preventive MaiNteNaNCEe ............cuuvviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeees 339
0715.18 MILL WRIGHT/ INDUSTRIAL MECHANIC ....ciiiieee et aaa e e e e e e e e e e 343
0715-M&MT-135.  Apply basic Occupational Health & Safety .........cccccovviiiiii i, 343
0715-M&MT-136.  Perform general health, safety and environment practices............cccccvvvvveeeene. 345
0715-M&MT-137.  Perform Routing Trade ACHVILY ........coeiiieiiiiiiiiie e 348
0715-M&MT-138.  Perform Measuring and Layout of WOrk piecCe ..........ccccccvviieiiieeeiiiciiiiiceee e, 349
0715-M&MT-139.  Perform Cutting and Welding Operation...............cuevevveieiiiiiiiiiiiiiiiiiieiiieeeeeeeen 351
0715-M&MT-140. Perform Rigging, Hoisting / Lifting and MoVinNg.............cccceeeeiii e, 352
0715-M&MT-141.  Service general mechanical eqUIPMENL...........ceeiiiiieiiiiiiiiiie e, 354
0715.19 TOOL DESIGN AND TOOL MAKING .....uutttitittaaeesaaastttseeeeaeaesaaasssssseeeaaaesaaassstsseeaaaeessaansssneeeaeens 358
0715-M&MT-142. Design and draw the CAM profile with knife edge follower for uniform velocity
358
0715-M&MT-143.  Draw standard parts of jigs & fixtures (manual drawing)............ccceevvvevvevienenne. 360
0715-M&MT-144.  Draw different types of Clamps .........coovvviiiiiiiiiiiiiiiiiiieee 363
0715-M&MT-145.  Draw l0cators (ManuUal) ..........c.ooeuiiiiiiiii e 365
0715-M&MT-146. Draw template jig and plate type drill Jig ........cveeiriieriiiiiiiiii e, 367
0715-M&MT-147.  Draw SWINGING l€AF Jig ...evvvreiiiiiiiiiiiiiiiiiiiiieieee et 369
0715-M&MT-148.  Draw an iNAEXING Jig ... eeeeeeeeeeieieiiiiiiiiiieiiieiieeeee et ettt ettt e e 372
0715-M&MT-149.  Draw an angle milling fiXtUre ...........ceiii i 375
0715-M&MT-150.  Draw lathe fixture for turning and boring operation...........cccccccvvviiiiiiiiiiiiennne. 378
0715-M&MT-151.  Draw simple blanking die for making a blank ............cccccccvvviiiiiiiiiiiiiiiiiiinnnn. 380
0715-M&MT-152.  Draw a progressive die for making a washer of inner diameter 20 and outer 40
mm 381
0715-M&MT-153.  Draw a simple drawing die fOr @ CUP .......cccvvviiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeee 384
0715.20 ENTREPRENEURIAL SKILL 1itittiiieiieeeeeeeeeee e e e aa e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaens 386
0715-M&MT-154.  Develop Entrepreneurial SKillS ..........ccooooiiiiiiii e 386
0715-M&MT-155.  Apply project information management and communications techniques....... 388
0715-M&MT-156.  Apply project human resources management approaches.........cccccccvvvvveeeee.. 390
0715-M&MT-157.  Direct human resources management of a project program............ccccceeeeeee... 391
0715-M&MT-158. Develop a project management plan.............ouuiiiiiieiiiiiiii e 395
0715-M&MT-159.  Maintain DUSINESS MESOUICES.......uuuuuuieiieeeeieeiitiiiaae e e e aeeeeataiaa e e e e aaaeeesraaaaaeaaes 397
0715-M&MT-160. Develop @ SaleS Plan...... oo 399
0715-M&MT-161.  Plan and implement business-to-business marketing...............cccccccieiiin . 401
0715-M&MT-162.  AdAress CUSIOMEN NEEAS ......cccvveeiiiiiei e eee et ee e e e e et e e e e e e eaara e e eaes 403
0715-M&MT-163. Manage personal fINANCES ..........uuuiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e 406
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0715-M&MT-164.  Solve problems which jeopardize safety and security..............ccoevvvvvviiienneeen.. 408
0715-M&MT-165.  Coordinate a WOrK tEaIM ........ccoiiiiiiiiiiie e e 411
0715-M&MT-166. Lead Small tEAMS........ouuiiiii e e e e e e e e e e 412
0715-M&MT-167.  Plan and Organize WOIK.............oouuiiiiiiii e e e 416
0715-M&MT-168. Develop teams and iNdiVIdUAIS.............covvviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee 419
0715-M&MT-169.  Apply problem solving techniques in the workplace using critical thinking...... 422
0715-M&MT-170. Manage human rESOUICE SEIVICES ....cciieeeiieeeiiiiiieeeeeeeeeeetiiia e e e e e e e e eearriaa e eeaes 424
O715.21  SOFT SKILLS .tttiteeeeeeeeeeeeeeaaea e e s e e e e s e e e e e e e e e s e e e e e e e e e e e s e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaes 427
0715-M&MT-171.  Develop workplace policy and procedures for sustainability........................... 427
0715-M&MT-172.  ManNAQE MEELINGS ....coevriuiii i e et e e et e e e e e e et s e e e e e e e aaaraaaeaaeaes 430
0715-M&MT-173.  Manage recruitment selection and induction ProCeSsSES ............cvvvvvvvvveiveerenn. 432
0715-M&MT-174.  Manage personal work priorities and professional development .................... 434
0715-M&MT-175.  Manage Workforce planning ............eeeeevviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 436
0715-M&MT-176.  Undertake ProjeCt WOIK ...........cuviiiiiiiiiiiiiiiiiiiiieiiiiiee ettt 437
0715-M&MT-177.  Identify and communicate trends in career development..............cccceeeeeeeeeen.. 441
0715-M&MT-178.  Apply specialist interpersonal and counseling interview skKills......................... 442
0715-M&MT-179.  Work safely in an office enViroNMEeNt............couvvvviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 447
0715-M&MT-180. Develop workplace dOCUMENLS .........coiiieiiiiiiiicii e 449
0715-M&MT-181.  Prepare and implement NegOtiatioN............ccevvviviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeee 452
0715-M&MT-182.  Maintain professionalism in the workplace ..............cccovviiiiii e, 455
0715-M&MT-183.  Maintain professional development and career professionalism..................... 457
0715-M&MT-184.  Organize SCNEAUIES ............covviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee e 459
O715.22 DIGITAL SKILLS 1.ieieeee ettt et e e e e e et et e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaeaaaaaaaaaaaaaaaaaaaas 461
0715-M&MT-185. Install computer operating systems and hardware ............cccoooeeeiiiiiiiiiienneenn.. 461
0715-M&MT-186.  Operate digital media teChnNolOgy ............covvvviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeee 463
0715-M&MT-187.  Perform computer OPerationS...........ceeiieeeiiiiiiiiiie e eee e 465
0715-M&MT-188.  Use computer appliCationS............uuuiiiiiiiiiiiiiicie e 467
0715-M&MT-189.  Create user doOCUMENTALION .........cuuuuuiiieeeeeieeiiiiee e e e et e e e e e eaera e e e e 470
0715-M&MT-190.  Create technical dOCUMENTALION..........cevvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 472
0715-M&MT-191.  Create basiC databaSES ........cccvvieiiiiiiii i eee i e e e e e eeees 474
0715-M&MT-192.  Use social media tools for collaboration and engagement............ccccccevvvveeeee. 476
0715-M&MT-193. E-Commerce- SEO (Search Engine Optimization) .............ccooveeeiiiieiiiinnneeenn. 478
0715-M&MT-194. E-Commerce- SCM (Supply Chain Management).........cccccvvvveevieieiiiiieiineeennne. 479
0715-M&MT-195. E-Commerce- Social Media Marketing............ccuuvveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeee 480
0715-M&MT-196.  Use digital dEVICES ........uuuiii e 481
0715-M&MT-197.  Operate word-processing appliCatioNS ..........covvvvvviiieiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 483
0715-M&MT-198. Operate spreadsheet appliCatioNS..........ccoiiiiiiiiiiii e 485
0715-M&MT-199.  Operate presentation PACKAGES ........coiieeeriiiiiiiiiiae e e e 487
0715-M&MT-200.  Perform writing and editing taSKS ...........ccvviiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeee 489
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1. Introduction

Mechanical engineering is the discipline that applies engineering, physics, engineering mathematics, and
materials science principles to design, analyze, manufacture, and maintain mechanical systems. It is one
of the oldest and broadest of the engineering disciplines.

Mechanical Technology Courses, classes and training Programs. Mechanical technology courses are
available  through undergraduate and advanced degree programs. Curricula typically

include courses in mechanical principles, processes and materials, welding, safety and quality control.

Mechanical engineering technicians help mechanical engineers manufacture industrial machinery and
other equipment. Most employers prefer to hire candidates with associate's degrees or other
postsecondary training in mechanical engineering technology.

The importance of mechanical engineering may be determined according to its usefulness in our daily life.
Therefore, industry expectations for skilled workforce are also dynamic which can only be managed
through setting relevant competency standards in collaboration with the leading industries. Being
conscious of this fact, National Vocational & Technical Training Commission (NAVTTC) developed
competency standards for Mechanical Technology under National Vocational Qualifications Framework
(NVQF). These competency standards have been developed by a Qualifications Development Committee
(QDC) and validated by the Qualifications Validation Committee (QVC) having representation from the
leading Mechanical industries, Engineering Universities and Technical Education of the country.

| 2. Purpose of the Qualification

The purpose of this qualification is to set high professional standards for Mechanical technology sector.
The specific objectives of developing these qualifications are as under:

° Improve the professional competence of the trainees

o Provide opportunities for recognition of skills attained through non-formal or informal pathways

Improve the quality and effectiveness of training and assessment for Mechanical Technology
industry

° Enable the existing workforce to capacitate themselves in new technologies and methods

3. Core competencies of the Qualification

The Mechanical Technology qualifications of level 5 consists 40% Theory and 60% Practical. The Core

competencies of the qualification are as follows:

0715. Welding
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o4l Convanotonoy: Ctandarel 1L cvial OCatocory: ContaCt Hrs' Cr'
oLl o + o4 pa | pa | 1 1 Ot Th Pr' TOta‘I Cr'
1T, CUITTJCLCTIT Qigiiyal - LCACTI \JGLCHUI)’
0715.1.1. g;?trspret Drawing and EXecute 10 Fabricate 7 Tochnical | 2 : 8 by
0715.1.2. | Evaluate the Use of Hand and Power Tools 2 Technical | 2 12 14 1.4
0715.1.3. | Perform Pre-Welding Operations 2 Technical | 2 18 20 2.0
0715.1.4. | Perform Oxy Acetylene Welding 3 Technical | 2 6 8 0.8
0715.1.5. | Cut Metal by Oxy-Acetylene / Oxy-Fuel 3 .
Flame/Grinding (Manually and Auto Cutting) Technical | 2 12 L4 L4
0715.1.6. | Perform Gas Welding On Mild Steel Plates 3 .
(1F, 2F, 3F) Technical | 2 18 20 2.0
0715.1.7. | Gas Metal Arc Welding (GMAW) in Flat (1F, 3
1G), Horizontal (2F, 2G), Vertical (3F, 3G) and Technical | 2 12 14 14
Overhead (4F, 4G) Positions
0715.1.8. | Shielded Metal Arc Welding (SMAW) in Flat 4
(1F, 1G), Horizontal (2F, 2G), Vertical (3F, 3G) Technical | 2 18 20 2.0
and Overhead (4F, 4G) Positions
0715.1.9. | Perform Soldering and Brazing Operations 4 .
Technical | 2 6 8 0.8
0715.1.10) Gas Tungsten Arc Welding (GTAW) in Flat 5
(1F, 1G), Horizontal (2F, 2G), Vertical (3F, 3G) Technical | 2 12 14 1.4
and Overhead (4F, 4G) Positions
0715.1.11) Flux Cored Arc Welding (FCAW) 5 Technical | 2 6 8 0.8
0715.1.12] Perform Submerged Arc Welding 5 Technical | 2 6 8 0.8
0715.1.13] Perform Forged Welding 5 Technical | 2 6 8 0.8
0715.1.14) Perform Friction Welding 5 Technical | 2 6 8 0.8
0715.1.15,) Non-Destructive Welding Tests 5 Technical | 2 12 14 1.4
0715.1.16. Destructive Welding Tests 5 Technical | 2 12 14 1.4
Total 32 | 168 | 200 | 20
9.2. Foundry & Casting
Contact Hrs. Cr
SH (‘nmpntnnr‘y Standard L eyvel (‘nfngnr\/ Th. Pr. Total .C.r'
0715.2.1. | Perform Core Making 3 | Technical o | 12| 14 | 14
0715.2.2. | Perform Molding 3 Technical 2 12 14 1.4
0715.2.3. | Preform Pattern Making 3 Technical 2 12 14 1.4
0715.2.4. | Perform Cleaning and Finishing Of Casting 3 Technical 3 9 12 1.2
0715.2.5. | Perform Foundry Work 5 Technical 2 12 14 1.4
0715.2.6. | Perform casting 5 Technical 3 24 27 2.7
0715.2.7. | Perform Sand Testing 5 Technical 3 12 15 15
Total 17 | 93 | 110 | 11
9.3. Basic Machining
ou O + Ctomelord L Ll o~ Contact hrs. Cr.
. —~ e 4 \ Lo Th. | Pr. | Total | Cr.
0715.3.1 | Perform cutting on Metal Circular/Power Heck 27 | Technical ol s s | b%
Saw .
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0715.3.2 | Perform Drilling Machine Operations 2 Technical | 3 12 15 1.5
0715.3.3 | Perform Metal/Bench Work 3 Technical | 4 24 28 2.8
0715.3.4 | Perform general machining 3 Technical | 3 12 15 1.5
0715.3.5 | Perform Grinding operation 3 Technical | 3 12 15 1.5
0715.3.6 | Perform Basic Lathe Machine Operations 3 Technical | 4 | 36 40 | 4.0
0715.3.7 Perform Shaper, Planar and Slotter Machining 3 Technical 3 | 21 oa |24
Operations
0715.3.8 | Perform Milling Operations 5 Technical | 8 36 44 | 4.4
0715.3.9 | Generate Gears on Hobbing Machine 5 Technical | 4 18 22 2.2
0715.3.10 | Perform broaching operation 5 Technical | 2 9 11 1.1
Total | 34 | 186 | 220 | 22
9.4. Advance machining/CNC Machinist
Ol LCovanotanon: Citandardd 1l cnal Lootocov: ContaCt hr Cr
. ~ .\ . 4y . P Th. | Pr. | Total | Cr.
071574.1 | Carry Out Computeérized Riumerical Control ~5 - | Technical Hr.
; . 6 12 | 18 1.
(CNC) Machine Operations
0715.4.1 | Perform CNC Lathe Operations 5 Technical | 4 | 12 | 16 1.6
0715.4.2 | Perform CNC Milling Operations 5 Technical | 6 | 24 | 30 3.0
0715.4.3 | Perform CNC EDM Wire-Cut Operations 5 Technical | 4 | 12 16 1.6
0715.4.4 | Perform advance mechanical machining 5 Technical 4 1121 16 16
processes
0715.4.5 | Perform Laser Beam Machining & 5 Technical 6 | 18| 24 24
electroplating/chemical machining '
Total 30 | 90 | 120 | 12.0
9.5. Grinding operator
oL Covnncotoancy: Ciandarl 1 1 O oatociovrs ContaCt hr Cr
L N | .| Th. | Pr.| Total | Cr.
071551 | Perform off h&rd g ”“’ T 3 | Technic: 2 | 6 g8 |08
0715.5.2 | Perform Belt and Jig Gnndlng 3 Technical 4 12 16 1.6
0715.5.3 | Perform Surface Grinding 5 Technical | 2 6 8 0.8
Perform Universal cylindrical grinding and 5 Technical
0715.5.5 | Perform Tool & Cutter Grinding 5 Technical | 4 12 16 1.6
Perform Form, High Speed Peel Grinding and 5 Technical
Total 20 | 60 80 |8.0
9.6. Power Plant
Ol " fay ol 2l 1 1 Pt COntaCt hr. Cr_
s e L ooy~ | Th. | Pr. | Total | Cr.
0715.6.1 | Operate valvesfdﬁﬁé‘é's'“’ T ~ 3 | Technicdl | 2 [ 18 | 20 | PO
0715.6.2 | Operate Pumps 3 Technical | 6 18 24 2.4
0715.6.3 | Operate Compressors 3 Technical | 4 12 16 1.6
0715.6.4 | Operate Internal Combustion Engine 4 Technical | 6 18 24 2.4
0715.6.5 | Operate External Combustion Engine 4 Technical | 4 12 16 1.6




)

e 2
National CS (Level-5) for Mechanical Technology b L%[

=
NAVTTC

0715.6.6 | Operate Turbine 5 Technical | 2 12 16 1.6
0715.6.7 | Operate Boilers 5 Technical | 6 24 30 3.0
0715.6.8 | Operate Thermal Power Plant 5 Technical | 6 12 18 1.8
0715.6.9 IIglear::tonstrate/ Operate/ Overview of Wind Power 5 Technical 5 6 8 08
0715.6.10| Operate Solar Power Plant 5 Technical | 2 6 8 0.8
0715.6.11| Design and operation of Hydel Power Plant 5 Technical | 2 6 8 0.8
0715.6.12| Operate Biomass Power Plant 5 Technical | 2 12 14 1.4
Total 44 | 156 | 200 | 20.0
9.7. Calibration
. . .\ 4 . Cl o Contact hr. Cr.
L Compataneys [« PN P2 | Laovual Catamars Th Pr' TOtaI CI'.
0715.7.1 | Callibrate Mechanical Standards ~ 4~ | Technic 4 |0 4 | bly
0715.7.2 Callibrate Mechanical Measuring 4 Technical | 3 21 19 16
Instruments/tools
0715.7.3 | Callibrate Mechanical Machines 5 Technical | 9 45 57 5.8
0715.7.4 | Calibrate Mechanical Equipment 5 Technical | 3 12 15 1.5
Total 19 | 81 | 100 | 10
9.8. Hydraulics and Hydraulic Machinery
. ~ . 4 , Lo Contact hr. Cr.
s P . oyl | Th. | Pr. | Total | Cr.
0715.8.1 | Operate Hydraulic Benck’and Its Functions -5 [Techrical | 4 [ 12 | 16 | M6
0715.8.2 | Operate Hydraulic Press 5 Technical | 2 6 8 0.8
0715.8.3 | Actuate Double Acting Hydraulic Cylinder 5 Technical | 4 12 16 1.6
0715.8.4 | Setup a Pressure Device and Hold Specific Load 5 Technical 5 6 8 08
on a Double Acting Cylinder )
0715.8.5 | Construct Circuit of Double Acting Hydraulic 5 Technical 5 6 8 08
Cylinder for Mechanical Interlocking '
0715.8.6 | Verify Bernoulli’'s Equation 5 Technical | 2 6 8 0.8
0715.8.7 | Operate Pressure Measuring Instruments 5 Technical 2 6 8 0.8
0715.8.8 | Calibrate Bourdon Tube and Diaphragm 5 Technical
2 6 8 0.8
Pressure Gauge
0715.8.9 | Analyse the performance of Turbines 5 Technical | 4 12 16 1.6
0715.8.10| Analyse the performance of Pumps 5 Technical | 2 6 8 0.8
0715.8.11| Set Speed and Direction of Hydraulic Motor 5 Technical | 2 6 8 0.8
0715.8.12| Operate Flow Regulating Devices 5 Technical | 2 6 8 0.8
Total 30 | 90 | 120 | 12
9.9. Metrology
L . . ST , o Contact hr. Cr.
[aF?] Cormnaotonovy Ctanmaard 1 vl Catoriayvy Th Pr TOta‘I Cr
0715.9.1 | Take measurements through various gauges ~3 | Technical 12 14 Ho

0715.9.2 | Measure dimensions with Vernier tools Technical 12 14 1.4

0715.9.3 | Perform Levelling Technical 12 14 1.4

12 14 1.4

0715.9.5 | Take measurements with combination set Technical 18 22 2.2

0715.9.6 | Perform measurements through Micrometer Technical 12 14 1.4

NINIAININININ

3
3
3
0715.9.4 | Take measurements with graduated tools 3 Technical
4
4
4

0715.9.7 | Measure angles with angle measuring Technical 12 14 1.4

Instruments
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|0715.9.8 | Perform different measurements | 4 [Technical [4 [18 |22 [22]
|0715.9.9 | Measure Threads and Gears | 5 |Technical[2 |12 [14 |14 |
D715.9.10] Compare measurement with Comparators | 5 |Technical|6 [12 |18 [1.8]
| Total |28 [132 |160 |16 |

9.10. Mechanical Engineering Drawing

[ gy | Eompetency-Standard | evet Leategory | Contacthr. | CL. |
Th. | Pr. | Total | Cr.
D715.10.1] Perform Basic Manual Drawing | 4 | Technical| 4 | 18 [ 22 | l2_"2 |
D715.10.2] Construct different Engineering Curves | 4 | Technical| 6 | 30 ] 36 [3.6]
D715.10.3] Construct multi-view drawings | 4 | Technical| 6 | 36 | 42 [4.2]
D715.10.4] Manage display in AutoCAD software | 5 |Technical| 2 | 12 ] 14 [1.4]
D715.10.5| Develop 2D drawings | 5 [Technical| 4 | 30 | 34 [3.4]
0715.10.6| Develop 3D drawing | 5 | Technical| 4 | 48 | 52 |5.2]
| Total | 26 [ 174 ] 200 | 20 |
9.11. Heat Treatment and Material Testing
[ gy | Eompetency-Standard | evet Leategory | Contacthr. | Cr. |
Th. | Pr. | Total | Cr.
D715.11.1] Perform Metallography of Metallic Materials | 5 |Technical| 4 | 36 | 40 | Z"O |
D715.11.2] Perform Heat Treatment of Metallic Materials | 5 |Technical| 4 | 48 ] 52 [5.2]
0715.11.3 rl?}zrtfgrrig}shardness tests for different metallic 5 Technical 4 18 20 |29
D715.11.4] Perform Impact testing of metallic materials | 5 [Technical| 4 | 12 | 16 [1.6]
0715.11.5 _I?zg(i)r:énl\l/\{l;cchr;ﬁgical Testing on Universal 5 Technical 4 o o8 28
D715.11.6] Perform Torque and Fatigue test | 5 [Technical| 2 | 12 | 14 [1.4]
D715.11.7] Perform non-destructive test | 5 |Technical| 4 | 24 | 28 |28]

| Total | 26 | 174 | 200 | 20 |
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9.12. Design of Machine Elements
oL Ceovrvanatanay: Cirandarsl 1 1 O atncinvyg ContaCt hr Cr
QL Coranotonay; Cirandaedl 1 vl OCaotoriory Th Pr TOtaI Cr
D715.12.1 | Calculate Stresses in Mechine Parts 5 |Technicdl | 8 | 18 | 26 | b6
0715.12.2 | Calculator diameter of cylinder for hoop and 5 Technical 8 18 26 26
longitudinal stresses '
0715.12.3 | Calculate thickness and diameter of spherical 5 .
shell for circumferential stresses Technical | 8 12 20 2.0
0715.12.4 | Design welded joints for transverse and parallel 5 .
fillet under static and fatigue loading Technical | 8 18 26 |26
0715.12.5 | Calculate stresses due to initial tightening and 5 .
external load on screws Technical | 4 12 16 1.6
0715.12.6 Eeeysslgn dimension of square and rectangular 5 Technical 4 12 16 16
0715.12.7 | Design hollow and solid shaft subjected to 5 Technical 6 6 12 1.2
twisting moment only '
0715.12.8 | Design flange coupling for specific torque 5 Technical | 4 6 10 1.0
0715.12.9 | Design the dimensions of helical spring 5 Technical | 4 6 10 | 1.0
715.12.10 | Design bearings, speed, lubrication, pressure, 5 .
viscosity and coefficient of friction Technical | 6 6 12 1.2
715.12.11 | Design and draw the CAM profile 5 Technical | 8 18 26 | 2.6
Total 68 | 132 | 200 | 20
9.13. Industrial Management
oL Covranrncatanay: Cianmdarl 1 1 T YN PP ContaCt hr Cr
. = . . 1 . Lo Th. | Pr. | Total | Cr.
D715.13'1 Perform Store Operation in Industry ~ 4~ | Functional | 4 | 6 | 10 [HO
0715.13.2 Perform Maintenance Activities 4 Functional | 4 6 10 |1.0
0715.13.3 Paraphrase Industrial Planning 5 Functional | 2 0 2 0.2
0715.13.4 Carry out Site Selection for an Industry 5 Functional | 2 6 8 0.8
0715.13.5 Develop Plant Layout 5 Functional | 2 | 12| 14 |14
0715.13.6 Demonstrate Production Method 5 Functional | 6 0 6 0.6
0715.13.7 Carry out Job Analysis 5 Functional | 6 6 12 1.2
0715.13.8 Carryout Production Planning and Control 5 Functional | 6 0 6 0.6
0715.13.9 Perform Quality control and Quality Assurance 5 Functional | 6 0 6 0.6
715.13.10 Carry out Cost Determination and Control 5 Functional | 6 0 6 0.6
Total 44 |36 | 80 |8.0
9.14. CAD CAM
. —~ e 4y . om Contact hr. Cr.
s -~ 4y . Ll Th Pr. | Total | Cr.
D715.14.1] Draw A Simple Drawihg of Dié for Given Objects | 5 | Techniical | 2 | 24 | 26 | Bl6
0715.14.2| Perform Part Modelling 5 Technical | 4 48 52 5.2
0715.14.3| Carry Out Assembly Modelling 5 Technical | 4 36 40 4.0
0715.14.4| Perform CAM Operations 5 Technical | 8 54 62 6.2
Total 18 | 162 | 180 | 18
9.15. Boiler Operator
| s# | Competency Standard | Level | Category | Contacthr. | Cr. |
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| | | | | Th. | Pr. | Total | Hr. |
D715.15.1] Maintain Boiler house Record | 4 [Technical|] 2 | 6 | 8 |0.38]
D715.15.2] Set and adjust burners | 4 |Technical] 2 | 12 | 14 [1.4]
D715.15.3| Perform Boiler Operations | 5 |[Technical| 6 | 24 | 30 |3.0]
D715.15.4] Operate boiler auxiliaries | 5 |Technical] 6 | 12 | 18 |1.8]
D715.15.5] Perform Maintenance of Boiler | 5 |Technical] 4 | 6 | 10 |1.0]
| Total | 20 [ 60 | 80 | 8 |
9.16. Plastic Processing Machine operator
[ e | e e vl e | Contacthr. [Cr. |
.. ] e [ oot Lenroam |- | Pr. | Total | Cr. ]
5715 16.1] Operate Injeciion Mouldng Maghine [ 4 [Technical |4 |18 |22 | bB|
D715.16.2] Operate Blow Molding Machine | 4 | Technical [4 [18 [22 [2.2]
D715.16.3] Operate Foam Processing Machines | 4 |Technical|2 |6 |8 | 0.8 |
0715.16.4| Operate Multi-Color Printing Machines 4 Technical | 2 12 14 1.4
(Rotogravure)
0715.16.5| Operate Multi-Color Printing Machine 4 Technical | 2 12 14 1.4
(Flexographic)
0715.16.6| Operate Plastic Film Extrusion machines 5 Technical | 4 12 | 16 1.6
(Blown/Cast)
D715.16.7| Operate Pipe & Profile Extrusion Machines | 5 |Technical|2 [12 |14 [1.4]
D715.16.8| Operate Rotational Molding Machines | 5 |Technical|4 |12 |16 |1.6]
0715.16.9| Operate Compression/Transfer Molding 5 Technical | 2 12 | 14 1.4
Machines
| Total |26 [114 [ 140 |14 |
9.17. HVAC
[ ey | e ol | Contacthr. [ Cr. |
. Competency Standard [ evet Leategory ] - [ PL. [ Total [ Cr.]
b715 17.1] Install Residential Air Conditioner | 4 |Technical] 2 | 18 | 20 | 90|
D715.17.2] Repair/Service Residential Air-Conditioner | 4 |Technical|] 2 | 24 | 26 | 2.6 |
D715.17.3] Repair / Service Residential Refrigeration Units | 4 [ Technical| 2 [ 18 | 20 [ 2.0 |
D715.17.4] Carry out Calculations and Prepare Estimates | 5 [Technical| 6 | 0 | 6 [ 0.6 |
D715.17.5] Install Commercial Refrigeration Units | 5 |Technical] 4 | 24 | 28 | 28]
| | Repair/Service Commercial Refrigeration Units | 5 |[Technical| 4 | 24 | 28 [ 2.8 |
D715.17.6] Carry out Fabrication for HYAC Work | 5 |Technical|] 2 | 18 | 20 | 2.0 |
D715.17.7] Install Central Air Conditioning Systems | 5 |Technical] 4 | 36 | 40 | 4.0 ]
b715.17.8\ Repair/Service Central Air Conditioning System \ 5 \ Technical \ 4 \ 12 \ 16 \ 1.6 \
D715.17.9] Perform Preventive Maintenance | 5 |Technical] 4 | 12 | 16 | 1.6 |
| Total | 34 | 186 | 220 | 22 |
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9.18. Millwright
| Q.LL | Coarmminataneyr Qtamnalaeal | (| el | O atarrar | ContaCt hr |C:r |
OH Ccompetency statttatra CeVvel Cateqgoty 1
Th. | Pr. | Total | Cr.
D715.18.1] Perform Routine Trade Activity | 4 |Technical|] 6 | 12 | 18 |T18]
0715.18.2| Apply basic Occupational Health & Safety 4 Technical | 2 0 2 0.2
Functions
0715.18.3| Perform general health, safety and environment 4 Technical | 2 6 8 0.8
practices
D715.18.4] Perform Measuring and Layout of Workpiece | 4 |[Technical| 4 | 12 [ 16 [1.6]
D715.18.5] Perform Cutting And Welding Operation | 5 [Technical] 6 | 18 [ 24 [24]
D715.18.6] Perform Rigging,Hoisting/Lifting & Moving | 5 [|Technical] 8 | 24 | 32 [3.2]
D715.18.7| Service general mechanical equipment | 5 |Technical| 12 | 48 | 60 |6.0]
| Total | 40 [ 120 | 160 | 16 |
9.19. Tool design and tool making
| QL | Caminoatoaneyr Qitandadara |I el | O atarrer | ContaCt hr |Cr|
O competency stantatra CeVvel Cateqgoty 1
L oy F [t et eataqarg_ 1N | Pr. | Total [ Cr. |
OSFF competrencty stantatra Cevel category T
0715.19.1 Draw standard parts of jigs & fixtures (manual 3 Technical o
: 6 | 18 24 |24
drawing)
P715.19.2 ‘ Draw different types of clamps ‘ 3 ‘ Technical ‘ 2 ‘ 12 ‘ 14 | 1.4 ‘
0715.19.3 | Draw locators (Manual) | 3 |Technical | 2 [12] 14 [1.4]
D715.19.4 | Draw template jig and plate type drill Jig | 3 |Technical | 2 [ 12 ] 14 [1.4]
D715.19.5 | Draw swinging leaf jig | 3 |Technical | 2] 6 |8 1 0.8 |
D715.19.6 | Draw an indexing jig | 3 |Technica | 2] 6 | 8 [0.8]
0715.19.7 Design and draw th(_a CAM prof.lle with knife 5 Technical | 6 | 12 18 |18
edge follower for uniform velocity
D715.19.8 | Draw an angle milling fixture | | Technical | 2 | 6 | 8 [0.8]
0715.19.9 Draw Iqthe fixture for turning and boring Technical > | 12 14 |14
operation
715.19.10 Draw simple blanking die for making a blank 5 Technical
. 2 6 8 0.8
dia 40 mm
715.19.11 Drgw a progressive die for making a washer 5 Technical | 4 | 12 16 |16
of inner diameter 20 and outer 40 mm
715.19.12 Draw a simple drawing die for a cup for inner 5
dia 40 mm, depth 30 mm and sheet thickness Technical 2 | 12 14 1.4
Imm

Total

| 34126 ] 160 | 16 |
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Contact hr.

| St | Camnpetency-Standard

Iﬁel | r\a:ten F\F

| | P .

Level | Categoty

h. | Pr. | Total

petency-Standard
b715 20 1 | Develop Basic Enterpreneurial Skills

4~ | Generic 1] 6 7
D715.20.2 | Develop a Sales Plan 4 | Generic | 2 | 6 | 8
D715.20.3 | Manage a Small Team 5 [ Generic 1 [ 6 [ 7
D715.20.4 | Plan Small Scale Bussiness Activities 5 | Generic 1] 9] 10
D715.20.5 | Address Basic Customer Needs 5 | Generic 2 ] 9] 11
D715.20.6 | Manager Human Resources 5 [ Generic 2 1 6] 8
D715.20.7 | Execute Bussines to Bussines activities 5 [ Generic 2 9 11
D715.20.8 | Manage Personal Finance 5 [ Generic 1 [ 6 [ 7
D715.20.9 | Develop a Small Team 5 | Generic 1] 9] 10
)715.20.10] Manage Human Resources 5 | Generic 1] 6] 7
)715.20.11] Solve Problems Pertaining to Health & Safety 5 [ Generic 2 1 6] 8
)715.20.12| Develop Bussines Plan 5 | Generic 1] 6] 7
)715.20.13]| Apply Information & Communication Skills 5 [ Generic 2 1 6] 8
)715.20.14] Coordinate with a team 5 | Generic 1] 6] 7
)715.20.15| Maintain Bussiness Resources 5 | Generic 1] 9] 10
)715.20.16| Develop human Resources for a project 5 [ Generic 1] 6] 7
)715.20.17] Solve Problems at a workplace 5 | Generic 2 [ 9] 11
| Total 24 [120 ] 144

9.21. IT Skills

| S# | = .mnetemw—%ﬁﬂﬁd—LkﬂelJ—%ﬁnr\; Contact .

| | C M“WFW—LI—%QF%N
b715 51.1] Operate Basic Computer Functions Ti

Generic

.| Pr. [ Total | Cr. |

12

13

1
D715.21.2] Perform Basic Computer Applications 2 | Generic 15 | 18
D715.21.3] Develop Computer Applications Skills 3 | Generic 15 | 17
D715.21.4] Develop Advance Computer Application Skills 4 | Generic 18 | 21
D715.21.5 Explore Computer Applications Skills for Careers | 5 | Generic 18 | 21

| Total

78

90

9.22. Communication Skills

Contact hr.

| Camnetency-Standard

L o
=

=

lﬁel | "B:EQ" F\F

|
| | mron iy | category | Th. | Pr. | Total
b715 22 1| Follow basic commm E [Genevic’ | 3 | 12 15
D715.22.2] Perform basic communication 2 |Generic | 3 | 12 15
D715.22.3] Communicate at workplace 3 |Generic | 3 | 12 15
D715.22.4] Perform Advanced Communication 4 |Generic | 3 | 12 15
D715.22.5] Perform Managerial Communication Skills 5 [Generic | 3 |12 ] 15

|

| Total

=
a1

60

75
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| 4. Date of Validation

The level 5 of National DAE qualification on Mechanical Technology has been validated by the
Quialifications Validation Committee (QVC) members on 20-22 May, 2019 and will remain in currency until
19 May, 2029

*Shall be reviewed after 3 years

5. Codes of Qualifications

The International Standard Classification of Education (ISCED) is a framework for assembling, compiling
and analyzing cross-nationally comparable statistics on education and training. ISCED codes for these
gualifications are assigned as follows:

Description
1%t Level National Certificate of level-5, in “ Mechanical Technology”

2" Level National Certificate of level-5, in “Mechanical Technology”

3" Level National Certificate of level-5, in “Mechanical Technology”
4" evel National Certificate of level-5, in “Mechanical Technology”
5" Level National Certificate of level-5, in “Mechanical Technology”

6. Members of Qualifications Development Committee

The following members participated in the qualifications development and validation of these

gualifications:

Rizwan Zafar Assistant Professor University Of Lahore
Ali Raza Principal Quaid-e-Azam College of Engineering
& Technology Okara
Muhammad Azhar Senior Instructor Mech. Descon Training Institute Lahore
- Saba Sadiq Lecturer University Of Lahore
Faizan Installation Engineer Buhler Pakistan pvt Ltd

Eng Farooq Iftikhar Metallurgy engineer PCSIR Lahore



- Engr Haris Igram
- zain-ul-abideen
- Shakeel Ahmed
- Wagas Igbal
- Khawar Abbas

- Muhammad Arsalan Khan

- Engr. Inayat Ur Rehman

- Muhammad Yasir Khan

Foundry Engineer
Instructor(Machinist)
Master Trainer,
Instructor(Machinist)
Machinist(Mechanical)
Lecturer

DACUM Facilitator,

Asstt. Director

7. Qualifications Validation Committee
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PCSIR Lahore

GTTI , Mughal Pura Lahore

Govt Staff Training College Lahore,
GTTI, Mughal Poora Lahore

GSTC Gujrat

University Of Lahore

Ex. KPK TVETA

NAVTTC Islamabad

- Engr.Jamal Akbar

. Engr.Muahmmad Akram
Sarfraz

- Engr. M Shahzad Javed

- Engr. Farooq Iftikhar

- Muhammad Arsalan Khan

- Ali Raza
- Saba Sadiq

- Engr. Inayat Ur Rehman

- Muhammad Yasir Khan

Associate Professor

Instructor(Mechanical)

GPI,Peshawer KP

GCT Railway Road,Lahore

Research Officer(Technical) PBTE ,Lahore

Metallurgy Engineer
Lecturer

HOD Mechanical

PCSIR Lahore
University Of Lahore

Quaid E Azam College Sahiwal

DACUM CO-Facilitator, Lecturer University Of Lahore

DACUM Facilitator,

Asstt. Director

Ex. KPK TEVTA

NAVTTC Islamabad

| 8. Entry Requirements

The entry for D.A. E National Certificate level 5, in Mechanical Technology are

1. A person having National Vocational Certificate level 4, in Mechanical Technology.

2. A person having Matric certificate with Science subjects
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| 0. Categorization and Levelling of the Competency Standards ‘
MECHANICAL TECHNOLOGY (0715)
MECHANICAL TECHNOLOGY (0715)
COMPETENCY STANDARDS/LEVELS AND CONTACT HOURS
DETAIL OF QUALIFICATIONS WISE TRADES
0715- | Welding
1
Contact Hrs.
S# Competency Standard Level | Category Sz
S# Competency Standard Level | Category Tot | Cr.
Th | Pr.
al | Hr.
0715- Interpret Drawing and Execute to Fabricate Parts 2 Technical | 2 6 8 0.8
1.1
0715- Evaluate the Use of Hand and Power Tools 2 Technical | 2 12 (14 |14
1.2
0715- Perform Pre-Welding Operations 2 Technical | 2 18 |20 |2
1.3
0715- Perform Oxy Acetylene Welding 3 Technical | 2 6 8 0.8
1.4
0715- | Cut Metal by Oxy-Acetylene / Oxy-Fuel 3 Technical | 2 12 |14 |14
15 Flame/Grinding (Manually and Auto Cutting)
0715- Perform Gas Welding On Mild Steel Plates (1F, 3 Technical | 2 18 (20 |2
1.6 2F, 3F)
0715- Gas Metal Arc Welding (GMAW) in Flat (1F, 1G), 3 Technical | 2 12 (14 |14
1.7 Horizontal (2F, 2G), Vertical (3F, 3G) and
Overhead (4F, 4G) Positions
0715- Shielded Metal Arc Welding (SMAW) in Flat (1F, 4 Technical | 2 18 (20 |2
1.8 1G), Horizontal (2F, 2G), Vertical (3F, 3G) and
Overhead (4F, 4G) Positions
0715- Perform Soldering and Brazing Operations 4 Technical | 2 6 8 0.8
1.9
0715- Gas Tungsten Arc Welding (GTAW) in Flat (1F, 5 Technical | 2 12 (14 |14
1.10 1G), Horizontal (2F, 2G), Vertical (3F, 3G) and
Overhead (4F, 4G) Positions
0715- Flux Cored Arc Welding (FCAW) 5 Technical | 2 6 8 0.8
1.11
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0715- Perform Submerged Arc Welding 5 Technical | 2 6 8 0.8
1.12
0715- Perform Forged Welding 5 Technical | 2 6 8 0.8
1.13
0715- Perform Friction Welding 5 Technical | 2 6 8 0.8
1.14
0715- Non-Destructive Welding Tests 5 Technical | 2 12 (14 |14
1.15
0715- Destructive Welding Tests 5 Technical | 2 12 (14 |14
1.16
Total 32 168 | 200 | 20
0715-2
S# Competency Standard Level | Category | Contact Hrs. Cr.
Hr.
S# Competency Standard Level | Category | Th. | Pr. | To |Cr.
tal | Hr.
0715- | Perform Core Making 3 Technical | 2 12 14 (1.4
2.1
0715- | Perform Molding 3 Technical | 2 12 14 (1.4
2.2
0715- | Preform Pattern Making 3 Technical | 2 12 14 (1.4
2.3
0715- | Perform Cleaning and Finishing Of Casting 3 Technical | 3 9 12 | 1.2
2.4
0715- | Perform Foundry Work 5 Technical | 2 12 14 (1.4
2.5
0715- | Perform casting 5 Technical | 3 24 27 | 2.7
2.6
0715- | Perform Sand Testing 5 Technical | 3 12 15 |15
2.7
Total 17 93 11 |11
0
0715-3
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S# Competency Standard Level | Category | Contact hrs.
S# Competency Standard Level | Category | Th. |Pr. | To |Cr.
tal | Hr.
0715-3.1 | Perform cutting on Metal Circular/Power Heck | 2 Technical | O 6 6 0.6
Saw
0715-3.2 | Perform Drilling Machine Operations 2 Technical | 3 12 15 |15
0715-3.3 | Perform Metal/Bench Work 3 Technical | 4 24 28 | 2.8
0715-3.4 | Perform general machining 3 Technical | 3 12 15 |15
0715-3.5 | Perform Grinding operation 3 Technical | 3 12 15 |15
0715-3.6 | Perform Basic Lathe Machine Operations 3 Technical | 4 36 40 |4
0715-3.7 | Perform Shaper, Planar and Slotter Machining | 3 Technical | 3 21 24 |24
Operations
0715-3.8 | Perform Milling Operations 5 Technical | 8 36 44 |1 4.4
0715-3.9 | Generate Gears on Hobbing Machine 5 Technical | 4 18 22 |22
0715- Perform broaching operation 5 Technical | 2 9 11 |11
3.10
Total 34 186 |22 |22
0
I
0715-4
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. |To |Cr.
tal | Hr.
0715-4.1 | Carry Out Computerized Numerical Control 5 Technical | 6 12 18 | 1.8
(CNC) Machine Operations
0715-4.2 | Perform CNC Lathe Operations 5 Technical | 4 12 16 | 1.6
0715-4.3 | Perform CNC Milling Operations 5 Technical | 6 24 30 |3
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0715-4.4 | Perform CNC EDM Wire-Cut Operations 5 Technical | 4 12 16 | 1.6
0715-4.5 | Perform advance mechanical machining 5 Technical | 4 12 16 | 1.6
processes
0715-4.6 | Perform Laser Beam Machining & 5 Technical | 6 18 24 |24
electroplating/chemical machining
Total 30 90 12 |12
0
0715-5
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. | To | Cr.
tal | Hr.
0715-5.1 | Perform off hand grinding 3 Technical | 2 6 8 0.8
0715-5.2 | Perform Belt and Jig Grinding 3 Technical | 4 12 16 | 1.6
0715-5.3 | Perform Surface Grinding 5 Technical | 2 6 8 0.8
0715-5.4 | Perform Universal cylindrical grinding and 5 Technical | 4 12 16 | 1.6
centerless grinding
0715-5.5 | Perform Tool & Cutter Grinding 5 Technical | 4 12 16 | 1.6
0715-5.6 | Perform Form, High Speed Peel Grinding and 5 Technical | 4 12 16 | 1.6
Plunge Cut Grinding
Total 20 60 80 (8
0715-6
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. |To |Cr.
tal | Hr.
0715-6.1 | Operate valves/Gauges 3 Technical | 2 18 20 | 2
0715-6.2 | Operate Pumps 3 Technical | 6 18 24 |24
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0715-6.3 | Operate Compressors 3 Technical | 4 12 16 | 1.6
0715-6.4 | Operate Internal Combustion Engine 4 Technical | 6 18 24 |24
0715-6.5 | Operate External Combustion Engine 4 Technical | 4 12 16 | 1.6
0715-6.6 | Operate Turbine 5 Technical | 2 12 16 | 1.6
0715-6.7 | Operate Boilers 5 Technical | 6 24 30 |3
0715-6.8 | Operate Thermal Power Plant 5 Technical | 6 12 18 | 1.8
0715-6.9 | Demonstrate/ Operate/ Overview of Wind 5 Technical | 2 6 8 0.8
Power Plant
0715- Operate Solar Power Plant 5 Technical | 2 6 8 0.8
6.10
0715- Design and operation of Hydel Power Plant 5 Technical | 2 6 8 0.8
6.11
0715- Operate Biomass Power Plant 5 Technical | 2 12 14 (1.4
6.12
Total 44 156 |20 |20
0
0715-7
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. | To |Cr.
tal | Hr.
0715-7.1 | Callibrate Mechanical Standards 4 Technical | 4 0 4 0.4
0715-7.2 | Callibrate Mechanical Measuring 4 Technical | 3 21 19 |16
Instruments/tools
0715-7.3 | Callibrate Mechanical Machines 5 Technical | 9 45 57 | 5.8
0715-7.4 | Calibrate Mechanical Equipment 5 Technical | 3 12 15 |15
Total 19 81 10 | 10
0
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0715-8
S# Competency Standard Level | Category | Contact hr.
S# Competency Standard Level | Category | Th. |Pr. | To | Cr.
tal | Hr.
0715-8.1 | Operate Hydraulic Bench and Its Functions 5 Technical | 4 12 16 | 1.6
0715-8.2 | Operate Hydraulic Press 5 Technical | 2 6 8 0.8
0715-8.3 | Actuate Double Acting Hydraulic Cylinder 5 Technical | 4 12 16 | 1.6
0715-8.4 | Setup a Pressure Device and Hold Specific 5 Technical | 2 6 8 0.8
Load on a Double Acting Cylinder
0715-8.5 | Construct Circuit of Double Acting Hydraulic 5 Technical | 2 6 8 0.8
Cylinder for Mechanical Interlocking
0715-8.6 | Verify Bernoulli’'s Equation 5 Technical | 2 6 8 0.8
0715-8.7 | Operate Pressure Measuring Instruments 5 Technical | 2 6 8 0.8
0715-8.8 | Calibrate Bourdon Tube and Diaphragm 5 Technical | 2 6 8 0.8
Pressure Gauge
0715-8.9 | Analyse the performance of Turbines 5 Technical | 4 12 16 | 1.6
0715- Analyse the performance of Pumps 5 Technical | 2 6 8 0.8
8.10
0715- Set Speed and Direction of Hydraulic Motor 5 Technical | 2 6 8 0.8
8.11
0715- Operate Flow Regulating Devices 5 Technical | 2 6 8 0.8
8.12
Total 30 90 12 |12
0
0715-9
S# Competency Standard Level | Category | Contact hr.
S# Competency Standard Level | Category | Th. |Pr. | To |Cr.
tal | Hr.
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0715-9.1 | Take measurements through various gauges 3 Technical | 2 12 14 (1.4
0715-9.2 | Measure dimensions with Vernier tools 3 Technical | 2 12 14 (1.4
0715-9.3 | Perform Levelling 3 Technical | 2 12 14 (1.4
0715-9.4 | Take measurements with graduated tools 3 Technical | 2 12 14 (1.4
0715-9.5 | Take measurements with combination set 4 Technical | 4 18 22 |22
0715-9.6 | Perform measurements through Micrometer 4 Technical | 2 12 14 (1.4
0715-9.7 | Measure angles with angle measuring 4 Technical | 2 12 14 (1.4
Instruments
0715-9.8 | Perform different measurements 4 Technical | 4 18 22 |22
0715-9.9 | Measure Threads and Gears 5 Technical | 2 12 14 |14
0715- Compare measurement with Comparators 5 Technical | 6 12 18 | 1.8
9.10
Total 28 132 |16 | 16
0
0715-10
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. | To |Cr.
tal | Hr.
0715- Perform Basic Manual Drawing 4 Technical | 4 18 22 |22
10.1
0715- Construct different Engineering Curves 4 Technical | 6 30 36 3.6
10.2
0715- Construct multi-view drawings 4 Technical | 6 36 42 | 4.2
10.3
0715- Manage display in AutoCAD software 5 Technical | 2 12 14 (1.4
10.4
0715- Develop 2D drawings 5 Technical | 4 30 34 |34
10.5
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0715- Develop 3D drawing 5 Technical | 4 48 52 | 5.2
10.6
Total 26 174 |20 | 20
0
0715-11
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. | To |Cr.
tal | Hr.
0715- Perform Metallography of Metallic Materials 5 Technical | 4 36 40 |4
111
0715- Perform Heat Treatment of Metallic Materials 5 Technical | 4 48 52 | 5.2
11.2
0715- Perform hardness tests for different metallic 5 Technical | 4 18 22 | 2.2
11.3 materials
0715- Perform Impact testing of metallic materials 5 Technical | 4 12 16 | 1.6
114
0715- Perform Mechanical Testing on Universal 5 Technical | 4 24 28 | 2.8
115 Testing Machine
0715- Perform Torque and Fatigue test 5 Technical | 2 12 14 (1.4
11.6
0715- Perform non-destructive test 5 Technical | 4 24 28 |28
11.7
Total 26 174 |20 | 20
0
0715-12
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. | To |Cr.
tal | Hr.
0715- Calculate Stresses in Machine Parts 5 Technical | 8 18 26 | 2.6
12.1
0715- Calculator diameter of cylinder for hoop and 5 Technical | 8 18 26 | 2.6
12.2 longitudinal stresses
0715- Calculate thickness and diameter of spherical 5 Technical | 8 12 20 | 2
12.3 shell for circumferential stresses
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0715- Design welded joints for transverse and parallel | 5 Technical | 8 18 26 | 2.6
12.4 fillet under static and fatigue loading
0715- Calculate stresses due to initial tighteningand | 5 Technical | 4 12 16 | 1.6
12.5 external load on screws
0715- Design dimension of square and rectangular 5 Technical | 4 12 16 | 1.6
12.6 keys
0715- Design hollow and solid shaft subjected to 5 Technical | 6 6 12 | 1.2
12.7 twisting moment only
0715- Design flange coupling for specific torque 5 Technical | 4 6 10 |1
12.8
0715- Design the dimensions of helical spring 5 Technical | 4 6 10 |1
12.9
0715- Design bearings, speed, lubrication, pressure, 5 Technical | 6 6 12 | 1.2
12.10 viscosity and coefficient of friction
0715- Design and draw the CAM profile 5 Technical | 8 18 26 | 2.6
12.11
Total 68 132 |20 | 20

0
0715-13
S# Competency Standard Level | Category | Contact hr. Cr.

Hr.

S# Competency Standard Level | Category | Th. |Pr. | To |Cr.

tal | Hr.
0715- Perform Store Operation in Industry 4 Function | 4 6 10 |1
13.1 al
0715- Perform Maintenance Activities 4 Function | 4 6 10 |1
13.2 al
0715- Paraphrase Industrial Planning 5 Function | 2 0 2 0.2
13.3 al
0715- Carry out Site Selection for an Industry 5 Function |2 6 8 0.8
134 al
0715- Develop Plant Layout 5 Function |2 12 14 (1.4
13.5 al
0715- Demonstrate Production Method 5 Function |6 0 6 0.6
13.6 al
0715- Carry out Job Analysis 5 Function |6 6 12 | 1.2
13.7 al
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0715- Carryout Production Planning and Control 5 Function | 6 0 6 0.6
13.8 al
0715- Perform Quality control and Quality Assurance |5 Function |6 0 6 0.6
13.9 al
0715- Carry out Cost Determination and Control 5 Function | 6 0 6 0.6
13.10 al
Total 44 36 80 (8
|
0715-14
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. |Pr. | To |Cr.
tal | Hr.
0715- Draw A Simple Drawing of Die for Given 5 Technical | 2 24 26 | 2.6
14.1 Objects
0715- Perform Part Modelling 5 Technical | 4 48 52 | 5.2
14.2
0715- Carry Out Assembly Modelling 5 Technical | 4 36 40 |4
14.3
0715- Perform CAM Operations 5 Technical | 8 54 62 | 6.2
14.4
Total 18 162 |18 |18
0
|
0715-15
S# Competency Standard Level | Category | Contact hr. Cr.
Hy
S# Competency Standard Level | Category | Th Pr. |To | Cr.
tal | Hr.
0715- Maintain Boiler house Record 4 Technical | 2 6 8 0.8
15.1
0715- Set and adjust burners 4 Technical | 2 12 14 (1.4
15.2
0715- Perform Boiler Operations 5 Technical | 6 24 30 (3
15.3
0715- Operate boiler auxiliaries 5 Technical | 6 12 18 | 1.8
154



file:///C:/Users/engnr/Desktop/Mechanical%20LEVELS.xlsx%23RANGE!_Toc5742912
file:///C:/Users/engnr/Desktop/Mechanical%20LEVELS.xlsx%23RANGE!_Toc5742905

National CS (Level-5) for Mechanical Technology

-{_;ai'
ey
=

NAVTTC
0715- Perform Maintenance of Boiler 5 Technical | 4 6 10 |1
15.5
Total 20 60 80 |8
0715-16
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th Pr. |To | Cr.
tal | Hr.
0715- Operate Injection Moulding Machine 4 Technical | 4 18 22 |22
16.1
0715- Operate Blow Molding Machine 4 Technical | 4 18 22 |22
16.2
0715- Operate Foam Processing Machines 4 Technical | 2 6 8 0.8
16.3
0715- Operate Multi-Color Printing Machines 4 Technical | 2 12 14 (1.4
16.4 (Rotogravure)
0715- Operate Multi-Color Printing Machine 4 Technical | 2 12 14 (1.4
16.5 (Flexographic)
0715- Operate Plastic Film Extrusion machines 5 Technical | 4 12 16 | 1.6
16.6 (Blown/Cast)
0715- Operate Pipe & Profile Extrusion Machines 5 Technical | 2 12 14 (1.4
16.7
0715- Operate Rotational Molding Machines 5 Technical | 4 12 16 | 1.6
16.8
0715- Operate Compression/Transfer Molding 5 Technical | 2 12 14 (1.4
16.9 Machines
Total 26 114 |14 | 14
0
0715-17
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th Pr. | To |Cr.
tal | Hr.
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0715-17.1 | Install Residential Air Conditioner 4 Technical | 2 18 20 | 2
0715-17.2 | Repair/Service Residential Air-Conditioner 4 Technical | 2 24 26 | 2.6
0715-17.3 | Repair / Service Residential Refrigeration 4 Technical | 2 18 20 | 2
Units
0715-17.4 | Carry out Calculations and Prepare Estimates | 5 Technical | 6 0 6 0.6
0715-17.5 | Install Commercial Refrigeration Units 5 Technical | 4 24 28 | 2.8
0715-17.6 | Repair/Service Commercial Refrigeration 5 Technical | 4 24 28 | 2.8
Units
0715-17.7 | Carry out Fabrication for HVYAC Work 5 Technical | 2 18 20 |2
0715-17.8 | Install Central Air Conditioning Systems 5 Technical | 4 36 40 |4
0715-17.9 | Repair/Service Central Air Conditioning 5 Technical | 4 12 16 | 1.6
System
0715-17.10 | Perform Preventive Maintenance 5 Technical | 4 12 16 | 1.6
Total 34 186 |22 |22
0
0715-18
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th Pr. | To |Cr.
tal | Hr.
0715- Perform Routine Trade Activity 4 Technical | 6 12 18 [ 1.8
18.1
0715- Apply basic Occupational Health & Safety 4 Technical | 2 0 2 0.2
18.2 Functions
0715- Perform general health, safety and 4 Technical | 2 6 8 0.8
18.3 environment practices
0715- Perform Measuring and Layout of Workpiece 4 Technical | 4 12 16 | 1.6
18.4
0715- Perform Cutting And Welding Operation 5 Technical | 6 18 24 |24
18.5
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0715- Perform Rigging,Hoisting/Lifting & Moving 5 Technical | 8 24 32 | 3.2
18.6
0715- Service general mechanical equipment 5 Technical | 12 48 60 |6
18.7
Total 40 120 |16 |16
0
0715-19
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th Pr. | To |Cr.
tal | Hr.
0715-19.1 | Draw standard parts of jigs & fixtures (manual | 3 Technical | 6 18 24 |24
drawing)
0715-19.2 | Draw different types of clamps 3 Technical | 2 12 14 (1.4
0715-19.3 | Draw locators (Manual) 3 Technical | 2 12 14 (1.4
0715-19.4 | Draw template jig and plate type drill Jig 3 Technical | 2 12 14 (1.4
0715-19.5 | Draw swinging leaf jig 3 Technical | 2 6 8 0.8
0715-19.6 | Draw an indexing jig 3 Technical | 2 6 8 0.8
0715-19.7 | Design and draw the CAM profile with knife 5 Technical | 6 12 18 | 1.8
edge follower for uniform velocity
0715-19.8 | Draw an angle milling fixture 5 Technical | 2 6 8 0.8
0715-19.9 | Draw lathe fixture for turning and boring 5 Technical | 2 12 14 (1.4
operation
0715-19.10 | Draw simple blanking die for making a blank | 5 Technical | 2 6 8 0.8
dia 40 mm
0715-19.11 | Draw a progressive die for making a washer |5 Technical | 4 12 16 | 1.6
of inner diameter 20 and outer 40 mm
0715-19.12 | Draw a simple drawing die for a cup forinner | 5 Technical | 2 12 14 (1.4
dia 40 mm, depth 30 mm and sheet thickness
Imm
Total 34 126 |16 | 16
0
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0715-20
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. Pr. | Tot | Cr.
al Hr.
0715-20.1 | Develop Basic Enterpreneurial Skills 4 Generic 1 6 7 0.7
0715-20.2 | Develop a Sales Plan 4 Generic | 2 6 8 0.8
0715-20.3 | Manage a Small Team 5 Generic 1 6 7 0.7
0715-20.4 | Plan Small Scale Bussiness Activities 5 Generic |1 9 10 |1
0715-20.5 | Address Basic Customer Needs 5 Generic | 2 9 |11 |11
0715-20.6 | Manager Human Resources 5 Generic | 2 6 8 0.8
0715-20.7 | Execute Bussines to Bussines activities 5 Generic | 2 9 11 |11
0715-20.8 | Manage Personal Finance 5 Generic 1 6 7 0.7
0715-20.9 | Develop a Small Team 5 Generic |1 9 10 |1
0715-20.10 | Manage Human Resources 5 Generic 1 6 7 0.7
0715-20.11 | Solve Problems Pertaining to Health & Safety | 5 Generic | 2 6 |8 0.8
0715-20.12 | Develop Bussines Plan 5 Generic 1 6 7 0.7
0715-20.13 | Apply Information & Communication Skills 5 Generic | 2 6 8 0.8
0715-20.14 | Coordinate with a team 5 Generic |1 6 |7 0.7
0715-20.15 | Maintain Bussiness Resources 5 Generic 1 9 10 |1
0715-20.16 | Develop human Resources for a project 5 Generic 1 6 7 0.7
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0715-20.17 | Solve Problems at a workplace 5 Generic 2 9 11 |11
Total 24 12 | 144 | 14.
0 4
0715-21
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. Pr. | Tot | Cr.
al Hr.
0715-21.1 | Operate Basic Computer Functions 1 Generic 1 12 |13 |14
0715-21.2 | Perform Basic Computer Applications 2 Generic | 3 15 |18 | 1.8
0715-21.3 | Develop Computer Applications Skills 3 Generic | 2 15 |17 | 1.7
0715-21.4 | Develop Advance Computer Application Skills | 4 Generic | 3 18 |21 |21
0715-21.5 | Explore Computer Applications Skills for 5 Generic | 3 18 |21 |21
Careers
Total 12 78 190 |9
0715-22
S# Competency Standard Level | Category | Contact hr. Cr.
Hr.
S# Competency Standard Level | Category | Th. Pr. | Tot | Cr.
al Hr.
0715- Follow basic communication skills 1 Generic 3 12 |15 |15
22.1
0715- Perform basic communication 2 Generic 3 12 |15 |15
22.2
0715- Communicate at workplace 3 Generic | 3 12 |15 |15
22.3
0715- Perform Advanced Communication 4 Generic 3 12 |15 |15
22.4
0715- Perform Managerial Communication Skills 5 Generic 3 12 |15 |15
22.5
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Total 15 60 |75 | 7.5
641 | 259 |32 |32
8 39 (3.9

Overall Credit Hours Details
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| 9. Detail of Qualifications and its Competency Standards

| 0715.1 Welding

0715-M&MT-1. Interpret Drawing and Execute to Fabricate Parts

Overview: This competency standard covers the skills and knowledge required to Read and Understand
Manufacturing Drawings, Interpret Welding Symbols, Recognize Material Specifications and Bill of
Material (BOM) and Manufacture Parts

Competency Units Performance Criteria

P1. Recognize basics of lines used in engineering drawings
CUL. Interpret ] ) ) ) ) )
_ P2. Describe uses of lines in engineering drawings
Manufacturing _ . _ _ o _
P3. Recognize and explain orthographic and isometric views of a drawing

Drawings
P4. Identify manufacturing requirements according to drawings
P5. Prepare job layout according to manufacturing requirements
P1. Understand basic and supplementary welding symbols used in

CU2. Interpret Welding manufacturing drawings

Symbols P2. Understand and differentiate between types of welds and joints

P3. ldentify welding requirements according to welding symbols given in
the manufacturing drawings
CU3. Recognize Material P1. ldentify material specifications according to manufacturing drawing

Specifications and

Bill of Material (BOM) P2. ldentify bill of material (BOM) according to manufacturing drawing

CU4. Manufacture Parts P1. Interpret dimensional tolerances according to manufacturing drawing

P2. Assemble and tack weld parts according to manufacturing drawing

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Describe Basic elements of engineering drawing
K2. Describe Drawing symbols

K3. Explain Dimensioning techniques

K4. Define General tolerance

K5. Define Angular tolerance

K6. Define Geometric tolerance

K7. Explain Perspective

K8. Explain Exploded view
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K9. Explain Hidden view technique

K10. Explain First angle projections

K11. Explain Third angle projections

The candidate needs to produce following critical evidence(s) in order to be competent in this

competency standard:

Identify welding requirements according to welding symbols given in the manufacturing drawings

Identify material specifications according to manufacturing drawing

Identify bill of material (BOM) according to manufacturing drawing

Interpret dimensional tolerances according to manufacturing drawing

Assemble and tack weld parts according to manufacturing drawing

Tools and Equipment

O
0'0

O
0'0

R/
0.0

R/
0.0

Layout tools

Measuring devices

Hand held calculator

Fabrication and welding equipment
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Perform Oxy Acetylene Welding

Overview: This competency standard covers the skills and knowledge required to Practice of making

Tee Joint, Practice of making Lap Joint and Practice of Making Butt Joint

Competency Units

Performance Criteria

P1. Take Work piece as per drawing
P2. Straiten it with the help of hammer and anvil
P3. Grind the work pieces on grinding machine to prepare the edges flat and
CUL. Practice of parallel to each other
making Tee _
Joint P4. Place the Bottom piece on work table and place the Top plate at 90° to
each other as per drawing
P5. Set the flame of welding torch as per standard
P6. Complete the bead as per standard
P1. Take Work piece as per drawing
P2. Straiten it with the help of hammer and anvil
P3. Grind the work pieces on grinding machine to prepare the edges flat and
CU2. Practice of parallel to each other
making Lap _
Joint P4. Place the Bottom piece on work table and place the Top plate along the
marked line
P5. Set the flame of welding torch as per standard
P6. Complete the bead as per standard
P1. Take Work piece as per drawing
P2. Straiten it with the help of hammer and anvil
CU3. Practice of P3. Grind the work pieces on grinding machine to prepare the edges flat and
Making Butt parallel to each other
Joint P4. Place the work pieces parallel to each other
P5. Set the flame of welding torch as per standard
P6. Complete the bead as per standard

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1.
K2.
K3.
K4.
K5.

Explain positions of electrode according to work

Knowledge of setting the current on welding machine

Describe motion of electrode in ARC welding

Explain importance of gap between electrode and base metal

Describe use of tri square
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K6. Describe importance of cleanliness of surface to be welded

The candidate needs to produce following critical evidence(s) in order to be competent in this

competency standard:

e Grind the work pieces on grinding machine to prepare the edges flat and parallel to each other

e Set the flame of welding torch as per standard

¢ Make the Tee Joint.

o Make Lap Joint

¢ Make Butt Joint

Tools and Equipment

+ Oxygen cylinder

« Acetylene gas cylinder

« Pressure regulators

% Cylinder key

% Welding torch

+ Rubber house pipe

«» Back fire arrester

« Flash back arrester
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0715-M&MT-3. Evaluate the Use of Hand and Power Tools

Overview: This competency standard covers the skills and knowledge required to Put on hand tools

and Put on power tools

Competency Units Performance Criteria

P1. Select hand tools appropriate to the task requirements.

P2. Use hand tools to produce desired outcomes to job specifications which
may include finish, tension, size or shape.

P3. Adhere all safety requirements to before, during and after use.

CUL Put on hand tools P4. Identify and mark unsafe or faulty tools for repair according to
designated procedures before, during and after use.

P5. Maintain tools, including hand sharpening according to standard
operational procedures, principles and techniques.

P6. Store hand tools safely in appropriate location according to standard

operational procedures and manufacturers’ recommendations.

P1. Select power tools appropriate to the task requirements.

P2. Use power tools for a determined sequence of operations-which may
include clamping, alignment and adjustment to produce desired
outcomes-to job specifications which may include finish, size or shape.

CU2. Put on power P3. Adhere all safety requirements to before, during and after use.

{00l P4. ldentify and mark unsafe or faulty tools for repair according to
designated procedures before, during and after use.

P5. Maintain tools, including hand sharpening according to standard
operational procedures, principles and techniques.

P6. Store power tools safely in appropriate location according to standard

operational procedures and manufacturers’ recommendations.

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Applications of different hand and power tools in a general engineering context
K2. Common faults and/or defects in hand and power tools

K3. Procedures for marking unsafe or faulty tools for repair

K4. Routine maintenance requirements for a range of hand and power tools

K5. Storage location and procedures for a range of hand and power tools

K6. Hazards and control measures associated with using hand and power tools
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K7. Benefits and limits of cutting and shaping metal with auxiliary equipment
K8. Environmental benefits of maintaining auxiliary equipment

K9. Clamping /securing methods

K10. Adjustment/alignments to a range of power tools

K11. Tool sharpening techniques for a range of power tools

The candidate needs to produce following critical evidence(s) in order to be competent in this
competency standard:
¢ Identify and mark unsafe or faulty tools for repair according to designated procedures before,
during and after use.
e Maintain tools, including hand sharpening according to standard operational procedures, principles
and techniques.
e Store hand tools safely in appropriate location according to standard operational procedures and
manufacturers’ recommendations.
¢ Identify and mark unsafe or faulty tools for repair according to designated procedures before,
during and after use.
e Store power tools safely in appropriate location according to standard operational procedures and
manufacturers’ recommendations.
Tools and Equipment
% Work bench
% Bench vice
< Hammer
% Tri-square
% Hand hacksaw
% Scriber
« Vernier caliper
»  Flat File

Number/alphabet punch
Scriber

Vernier caliper

Hand drill machine

Disk grinder

Pin grinder

7
0‘0

X3

¢

X3

S

O/
‘0

L)

X3

S

X3

S

0715-M&MT-4. Perform Pre-Welding Operations

Overview: This competency standard covers the skills and knowledge required to Set Welding
Equipment, Prepare materials for welding, Cut and Prepare Edge/s of Base Materials and Prepare

Welding Consumables
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Competency Units

Performance Criteria

CU.1 Set Welding
Equipment

P1. Adjust pressure of both gas cylinders with the help of regulator

P2. Open acetylene gas knob of welding torch Make carburizing flame by
increasing acetylene gas quantity

P3. Make neutral flame by adjusting both gases at same quantity

P4. Make oxidizing flame by increasing oxygen gas quantity

P5. Adjust pressure of both gas cylinders with the help of regulator

P6. Select the correct size of the nozzle

P7. Setthe both gas flame of welding torch as per standard

CU2. Prepare
materials for
welding

P1. Select and obtain required material/s as per job requirements
P2. Select appropriate marking tools as per job requirements

P3. Mark the area to be cut as per drawing/job requirements

CU3. Cut and Prepare
Edge/s of Base
Materials

P1. Select appropriate cutting equipment as per job requirements

P2. Set-up cutting equipment as per manufacturer’s instructions/job
requirements

P3. Cut the base material as per job specifications and dimensions provided
in the drawing

P4. Prepare edges of the base materials as per drawing/WPS

P5. Check dimensions of the prepared edges as per drawing/WPS

P6. Select proper tools and chemicals for cleaning

P7. Clean the edges of the base materials as per job requirements

CU4. Prepare Welding
Consumables

P1. Select relevant welding consumables as per job requirements/WPS

P2. Prepare consumables in accordance with required specifications

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Describe about welding torch

K2. Identify Gas pressure regulators

K3.  Explain temperature and its units

K4.  Describe pre heating

K5. Explain importance of pre heating

K6. Explain metal properties

K7. Describe malleability

K8. Describe types of grinder

K9. Explain use of tri square
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K10. Describe importance of filing
K11. Describe the filler rod

K12. Describe electrode baking oven
K13. Describe purpose of flux

NAVTTC

The candidate needs to produce following critical evidence(s) in order to be competent in this

competency standard:

Adjust pressure of both gas cylinders with the help of regulator

Make oxidizing flame by increasing oxygen gas quantity

Adjust pressure of both gas cylinders with the help of regulator

Cut the base material as per job specifications and dimensions provided in the drawing

Tools and Equipment

0/
L4

Oxygen cylinder

Acetylene gas cylinder

Pressure regulators
Cylinder key
Welding torch
Rubber house pipe
Back fire arrester
Flash back arrester
Spark lighter

Steel wire brush
Work bench

Bench vice
Hammer
Tri-square

Hand hacksaw
Scriber

Vernier caliper

Flat File

Pedestal grinder
Disk grinder

Pin grinder

Flat file

Welding electrode
Metal Filler rod
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% Welding flux
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0715-M&MT-5. Cut Metal by Oxy-Acetylene / Oxy-Fuel Flame/Grinding (Manually

and Auto Cutting)

Overview: This competency standard covers the skills and knowledge required to cut metal by oxy-

acetylene Welding Manually, Cut metal by oxy-acetylene Welding Automatically, Cut metal by Grinding

Manually and Cut metal by Grinding Automatically

Competency Units

Performance Criteria

CUL. Cut metal by oxy-
acetylene Welding
Manually

P1.
P2.
P3.
P4.
PS.
P6.

Take Work piece as per drawing

Straiten it with the help of hammer and anvil if required

Set the flame of welding torch in oxidizing flame as per standard

Start cutting for one side of work piece

Maintain standard distance between welding torch nozzle and work piece

Complete the cut as per standard

CU2. Cut metal by oxy-
acetylene Welding
Automatically

P1.
P2.
P3.
P4,
P5.
P6.
P7.
P8,

Take Work piece as per drawing

Straiten it with the help of hammer and anvil if required

Set the flame of welding torch in oxidizing flame as per standard

Set cutting torch in Auto Feed machine

Set Feed Rate of machine

Start cutting for one side of work piece

Maintain standard distance between welding torch nozzle and work piece

Complete the cut as per standard

CU3. Cut metal by
Grinding Manually

P1.
P2.
P3.
P4.
PS.
P6.

Take Work piece as per drawing

Straiten it with the help of hammer and anvil if required
Perform marking on work piece where cutting is required
Set disk grinder on grinding machine

Set r.p.m of disk grinding machine as per standard

Cut on marked line with disk grinder by hand

CU4. Cut metal by
Grinding
Automatically

P1.
P2.
P3.
P4.
P5.
P6.
P7.
P8.

Take Work piece as per drawing

Straiten it with the help of hammer and anvil if required

Perform marking on work piece where cutting is required

Set disk grinder on grinding machine

Set r.p.m of disk grinding machine as per standard

Set the guide blade of disk grinding machine as per requirement
Set feed of disk grinding machine

Cut on marked line with disk grinding machine

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to
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carry out tasks covered in this competency standard. This includes the knowledge of:
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0715-M&MT-6. Perform Gas Welding On Mild Steel Plates (1F, 2F, 3F)

Overview: This competency standard covers the skills and knowledge required to Gas Welding on Mild
Steel Plates (1F), Gas Welding on Mild Steel Plates (2F) and Gas Welding on Mild Steel Plates (3F)

Competency Units Performance Criteria

P1. Open gas cylinder with the help of cylinder key
P2.  Adjust pressure of both gas cylinders with the help of regulator
P3.  Open acetylene gas knob of welding torch

CU1. Gas Welding On P4. Ignite acetylene gas with help of spark lighter
Mild Steel Plates

(1F) P5.  Open oxygen gas knob of welding torch

P6. Set work piece as per standard
P7.  Perform fore hand welding method
P8.  Perform post welding operations

P1.  Open gas cylinder with the help of cylinder key
P2.  Adjust pressure of both gas cylinders with the help of regulator
P3.  Open acetylene gas knob of welding torch

CU2. Gas Welding On P4. Ignite acetylene gas with help of spark lighter
Mild Steel Plates

(2F) P5.  Open oxygen gas knob of welding torch

P6.  Set work piece as per standard
P7.  Perform welding in right hand welding method

P8.  Perform post welding operations

P1. Open gas cylinder with the help of cylinder key
P2.  Adjust pressure of both gas cylinders with the help of regulator
P3.  Open acetylene gas knob of welding torch

CU3. Gas Welding On P4. Ignite acetylene gas with help of spark lighter
Mild Steel Plates

(3F) P5.  Open oxygen gas knob of welding torch

P6.  Set work piece as per standard
P7.  Perform welding in downward welding method

P8.  Perform post welding operations

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:
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Gas Metal Arc Welding (GMAW) in Flat (1F, 1G), Hori (2F, 2G),

Ver(3F, 3G) and O. head (4F, 4G) Positions

Overview: This competency standard covers the skills and knowledge required to Prepare Welding
Machine and Accessories for GMAW, Make Fillet Welds on Carbon Steel Plate, Make Groove Welds
on Carbon Steel Plate, Make Fillet Welds on Carbon Steel Plate, Make Groove Welds on Carbon

Steel Plate and Perform Post Welding Operations

Competency Units

Performance Criteria

P1. Identify welding requirements from the job, welding procedure
specifications and/or technical drawings
CU1. Prepare Welding P2.  Prepare GMAW welding machine in accordance with welding
Machine and procedure specifications/ manufacturer instructions
g(':\::\s;\fories for P3.  Set up welding machine accessories and consumables as per job
requirements, welding procedure specifications and/or manufacturer
instructions
P4.  Connect welding machine to an independent power supply
P5.  Set polarity indicated in the welding procedure specifications
P1. Adjust welding parameters (current, voltage, wire feed speed etc.)
as per welding procedure specifications/job requirements to produce
acceptable weld
CU2. Make Fillet Welds P2.  Maintain gap between electrode and base metal as per standard
on Carbon Steel practices
Plate
P3.  Carry out welding in Flat (1F) and Horizontal (2F) positions following
standard procedures
P4.  Follow applicable manufacturing codes and standards for
acceptance criteria of visual welding defects
P1. Adjust welding parameters (current, voltage, wire feed speed etc.)
as per welding procedure specifications/job requirements to produce
acceptable weld
P2.  Maintain gap between electrode and base metal as per standard
CU3. Make Groove Welds practices
on Carbon Steel P3.  Carry out welding in Flat (1G) and Horizontal (2G) positions
Plate following standard procedures
P4.  Deposit root pass as per welding procedure specifications/job
requirements
P5.  Deposit filling passes as per welding procedure specifications/job

requirements
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P6. Deposit capping pass as per welding procedure specifications/job
requirements
P7.  Check root, filling and capping passes for any visual discontinuities
as per acceptance standards
P8.  Follow applicable manufacturing codes and standards for
acceptance criteria of visual welding defects
P1. Adjust welding parameters (current, voltage, wire feed speed etc.)
as per welding procedure specifications/job requirements to produce
acceptable weld
CU4. Make Fillet Welds P2.  Maintain gap between electrode and base metal as per standard
on Carbon Steel practices
Plate
P3.  Carry out welding in Vertical (3F) and Overhead (4F) positions
following standard procedures
P4.  Follow applicable manufacturing codes and standards for
acceptance criteria of visual welding defects
P1. Adjust welding parameters (current, voltage, wire feed speed etc.)
as per welding procedure specifications/job requirements to produce
acceptable weld
P2.  Maintain gap between electrode and base metal as per standard
practices
P3.  Carry out welding in Vertical (3G) and Overhead (4G) positions
following standard procedures
CUS5. Make Groove Welds | P4.  Deposit root pass as per welding procedure specifications/job
on Carbon Steel requirements
Plate
P5. Deposit filling passes as per welding procedure specifications/job
requirements
P6. Deposit capping pass as per welding procedure specifications/job
requirements
P7.  Check root, filling and capping passes for any visual discontinuities
as per acceptance standards
P8.  Follow applicable manufacturing codes and standards for
acceptance criteria of visual welding defects
P1.  Carry out finishing work of welds following standard procedures
CU6. Perform Post P2.  Inspect weld visually and mark any visual defects, as required
Welding Operations | P3.  Carry out repair work in accordance with approved procedures, as
required
P4.  Clean work area in accordance with workplace safety practices
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P5.  Maintain and store tools/equipment/consumable materials in

accordance with organization guidelines

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1.
K2.
K3.
K4.
K5.
K6.
K7.
K8.
K9.

K10.
K11.
K12.
K13.
K14.
K15.
K16.
K17.
K18.
K19.
K20.

K21.
K22.
K23.
K24.

Explain various types of welding processes

Explain advantages of GMAW

Describe the principle of MIG welding

Explain various welding positions

List Personal Protective Equipment required for MIG welding and state their use
Demonstrate the method to correctly wear PPE

Explain Specifications/ classification of electrode/s required for the job

Explain safe working practices to be followed while carrying out MIG welding
Identify hazards associated with MIG welding and take remedial measures
Define Electrical parameters like (voltage, current etc.) and their effects on weld
Explain Welding techniques as per WPS/instruction sheet

Describe Welding procedure specifications (WPS)

Describe Method of Pre- heating of base metal

Describe Fillet lap joint

Describe Tee-fillet joint

Describe Corner joint

Describe Butt joint

Describe Double J joint

Explain Polarity setting according to standard specifications

Explain the factors to be considered in TIG welding like type and thickness of the base metal,
current type and polarity, type of shielding gas to be used

Define Visual welding defects

Describe Welding codes and standards

State the purpose of using shielding gas in TIG welding

Identify various gases/combination of gases for shielding

0715-M&MT-8. Gas Tungsten Arc Welding (GTAW) in Flat (1F, 1G),

Horizontal (2F, 2G), Vertical (3F, 3G) and Overhead (4F, 4G) Positions

Overview: This competency standard covers the skills and knowledge required to Prepare Welding
Machine and Accessories for GTAW, Make Fillet Welds on Carbon Steel Plate, Make Groove Welds
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on Carbon Steel Plate, Make Fillet Welds on Carbon Steel Plate, Make Groove Welds on Carbon

Steel Plate and Perform Post Welding Operations

Competency Units

Performance Criteria

P1. Identify welding requirements from the job, welding procedure
specifications and/or technical drawings
CU1. Prepare Welding P2.  Prepare GTAW welding machine in accordance with welding
Machine and procedure specifications/ manufacturer instructions
g(:,r(:i;sories for P3.  Set up welding machine accessories and consumables as per job
requirements, welding procedure specifications and/or manufacturer’s
instructions
P4.  Connect welding machine to an independent power supply
P5.  Set polarity indicated in the welding procedure specifications
P1. Adjust welding parameters (current, voltage etc.) as per welding
procedure specifications/job requirements to produce acceptable weld
CU2 . Make Fillet Welds | P2.  Maintain gap between electrode and base metal as per standard
on Carbon Steel practices
Plate P3.  Carry out welding in Flat (1F) and Flat (1G) positions following
standard procedures
P4.  Follow applicable manufacturing codes and standards for acceptance
criteria of visual welding defects
P1. Adjust welding parameters (current, voltage etc.) as per welding
procedure specifications/job requirements to produce acceptable weld
P2. Maintain gap between electrode and base metal as per standard
practices
P3.  Carry out welding in Horizontal (2F) and Horizontal (2G) positions
following standard procedures
CU3. Make Groove P4.  Deposit root pass as per welding procedure specifications/job
Welds on Carbon requirements
Steel Plate P5.  Deposit filling passes as per welding procedure specifications/job
requirements
P6. Deposit capping pass as per welding procedure specifications/job
requirements
P7.  Check root, filling and capping passes for any visual discontinuities as
per acceptance standards
P8.  Follow applicable manufacturing codes and standards for acceptance

criteria of visual welding defects
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P1. Adjust welding parameters (current, voltage etc.) as per welding

procedure specifications/job requirements to produce acceptable weld

P2. Maintain gap between electrode and base metal as per standard
practices
P3.  Carry out welding in Vertical (3F) and Vertical (3G) positions following
standard procedures
CU4. Make Fillet Welds | P4. Deposit root pass as per welding procedure specifications/job
on Carbon Steel requirements
Plate P5.  Deposit filling passes as per welding procedure specifications/job
requirements
P6. Deposit capping pass as per welding procedure specifications/job
requirements
P7.  Check root, filling and capping passes for any visual discontinuities as
per acceptance standards
P8.  Follow applicable manufacturing codes and standards for acceptance
criteria of visual welding defects
P1.  Adjust welding parameters (current, voltage etc.) as per welding
procedure specifications/job requirements to produce acceptable weld
P2. Maintain gap between electrode and base metal as per standard
practices
P3.  Carry out welding in Overhead (4F) and Overhead (4G) positions
following standard procedures
CU5. Make Groove P4.  Deposit root pass as per welding procedure specifications/job
Welds on Carbon requirements
Steel Plate P5.  Deposit filling passes as per welding procedure specifications/job
requirements
P6. Deposit capping pass as per welding procedure specifications/job
requirements
P7.  Check root, filling and capping passes for any visual discontinuities as
per acceptance standards
P8.  Follow applicable manufacturing codes and standards for acceptance

criteria of visual welding defects
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P1. Carry out finishing work of welds following standard procedures
P2. Inspect weld visually and mark any visual defects, as required

P3.  Carry out repair work in accordance with approved procedures, as

CUG. Perform Post required
Welding P4.  Clean work area in accordance with workplace safety practices
Operations P5.  Maintain and store tools/equipment/consumable materials in

accordance with organization guidelines

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1.
K2.
KS.
K4.
KS.
K6.
K1.
K2.
KS3.

K1
K2

K1.
K2.
KS3.
K4.
K5.
K6.
K7.
K1.
K2.

Explain various types of welding processes

Explain advantages of GTAW

Describe the principle of TIG welding

Explain various welding positions

List Personal Protective Equipment required for TIG welding and state their use
Demonstrate the method to correctly wear PPE

Explain Specifications/ classification of electrode/s required for the job

Explain safe working practices to be followed while carrying out TIG welding
Identify hazards associated with TIG welding and take remedial measures
Define Electrical parameters like (voltage, current etc.) and their effects on weld
Explain Welding techniques as per WPS/instruction sheet

Describe Welding procedure specifications (WPS)

Describe Method of Pre- heating of base metal

Describe Fillet lap joint

Describe Tee-fillet joint

Describe Corner joint

Describe Butt joint

Describe Double J joint

Explain Polarity setting according to standard specifications

Explain the factors to be considered in TIG welding like type and thickness of the base metal,

current type and polarity, type of shielding gas to be used
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K1. Define Visual welding defects

K2. Describe Welding codes and standards

K3. State the purpose of using shielding gas in TIG welding

K4. Identify various gases/combination of gases for shielding
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Shielded Metal Arc Welding (SMAW) in Flat (1F, 1G),

Horizontal (2F, 2G), Vertical (3F, 3G) and Overhead (4F, 4G) Positions

Overview: This Competency Standard is designed to gain basic knowledge and skills required to
perform Shielded Metal Arc Welding (SMAW) operations in Flat (1F, 1G) and Horizontal (2F, 2G)
positions at workplace. The standard covers specific knowledge of performing Shielded Metal Arc

Welding (SMAW) by selecting and setting up welding equipment, installing consumables, adjusting

welding parameters and making fillet and groove welds in Flat (1F, 1G) and Horizontal (2F, 2G)

positions of plate. The standard also covers post welding operations comprising cleaning, measuring,

inspecting and repairing welds at workplace

| Competency Units

| Performance Criteria

CUL. Prepare Welding
Machine and
Accessories for
SMAW

P1. Identify welding requirements from the job, welding procedure
specifications and/or technical drawings

P2. Prepare SMAW welding machine in accordance with welding procedure
specifications/ manufacturer instructions

P3. Set up welding machine accessories and consumables as per job
requirements, welding procedure specifications and/or manufacturer’s
instructions

P4. Connect welding machine to an independent power supply

P5. Set polarity indicated in the welding procedure specifications

CU2 . Make Fillet Welds
on Carbon Steel
Plate

P1. Adjust welding parameters (current, voltage etc.) as per welding
procedure specifications/job requirements to produce acceptable weld
Maintain gap between electrode and base metal as per standard
practices

P2. Carry out welding in Flat (1F) and Flat (1G) positions following standard
procedures

P3. Follow applicable manufacturing codes and standards for acceptance

criteria of visual welding defects

CU3. Make Groove
Welds on Carbon
Steel Plate

P1. Adjust welding parameters (current, voltage etc.) as per welding
procedure specifications/job requirements to produce acceptable weld

P2. Maintain gap between electrode and base metal as per standard
practices

P3. Carry out welding in Horizontal (2F) and Horizontal (2G) positions
following standard procedures

P4. Deposit root pass as per welding procedure specifications/job
requirements

P5. Deposit filling passes as per welding procedure specifications/job
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requirements

P6. Deposit capping pass as per welding procedure specifications/job
requirements

P7. Check root, filling and capping passes for any visual discontinuities as per
acceptance standards

P8. Follow applicable manufacturing codes and standards for acceptance
criteria of visual welding defects

CU4. Make Fillet Welds
on Carbon Steel
Plate

P1. Adjust welding parameters (current, voltage etc.) as per welding
procedure specifications/job requirement to produce acceptable weld

P2. Maintain gap between electrode and base metal as per standard
practices

P3. Carry out welding in Vertical (3F) and Vertical (3G) positions following
standard procedures

P4. Deposit root pass as per welding procedure specifications/job
requirements

P5. Deposit filling passes as per welding procedure specifications/job
requirements

P6. Deposit capping pass as per welding procedure specifications/job
requirements

P7. Check root, filling and capping passes for any visual discontinuities as per
acceptance standards

P8. Follow applicable manufacturing codes and standards for acceptance

criteria of visual welding defects

CU5. Make Groove
Welds on Carbon
Steel Plate

P1. Adjust welding parameters (current, voltage etc.) as per welding procedure
specifications/job requirements to produce acceptable weld

P2. Maintain gap between electrode and base metal as per standard practices

P3. Carry out welding in Overhead (4F) and Overhead (4G) positions following
standard procedures Deposit root pass as per welding procedure
specifications/job requirements

P4. Deposit filling passes as per welding procedure specifications/job
requirements

P5. Deposit capping pass as per welding procedure specifications/job
requirements

P6. Check root, filling and capping passes for any visual discontinuities as per
acceptance standards

P7.Follow applicable manufacturing codes and standards for acceptance

criteria of visual welding defects
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P1. Carry out finishing work of welds following standard procedures
P2. Inspect weld visually and mark any visual defects, as required
CUG6. Perform Post P3. Carry out repair work in accordance with approved procedures, as

Welding Operations required
P4.Clean work area in accordance with workplace safety practices
P5. Maintain and store tools/equipment/consumable materials in accordance

with organization guidelines

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to
carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Understanding of technical drawings

K2. Electrical supply AC and DC

K3. Specifications/ classification of electrode/s required for the job

K4. Electrical parameters like (voltage, current etc.) and their effects on weld
K5. Welding techniques as per WPS/instruction sheet

K6. Welding procedure specifications (WPS)

K7. Method of Pre- heating of base metal

K8. Polarity setting according to standard specifications

K9. Visual welding defects

K10. Welding codes and standards

0715-M&MT-10. Flux Cored Arc Welding (FCAW)

Overview: This competency standard covers the skills and knowledge required to Prepare Welding
Machine and Accessories for FCAW, Make Fillet Welds on Carbon Steel Plate, Make Groove Welds
on Carbon Steel Plate, Make Fillet Welds on Carbon Steel Plate, Make Groove on Carbon Steel Plate

and Preform Post Welding Operations

Competency Units Performance Criteria

CUL. Prepare Welding P1. Identify welding requirements from the job, welding procedure
Machine and
Accessories for
FCAW

specifications and/or technical drawings
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P2.  Prepare FCAW welding machine in accordance with welding procedure

specifications/manufacturer instructions

P3.  Set up welding machine accessories and consumables as per job
requirements, welding procedure specifications and/or manufacturer
instructions

P4.  Connect welding machine to an independent power supply

P5.  Set polarity indicated in the welding procedure specifications

P1.  Adjust welding parameters (current, voltage, wire feed speed etc.) as
per welding procedure specifications/job requirements to produce

CU2  Make Eillet Welds acceptable weld Maintain gap between electrode and base metal as
on Carbon Steel per standard practices
Plate P2.  Carry out welding in in Flat (1F) and Horizontal (2F) Positions following
standard procedures

P3. Follow applicable manufacturing codes and standards for acceptance
criteria of visual welding defects

P1. Adjust welding parameters (current, voltage, wire feed speed etc.) as
per welding procedure specifications/job requirements to produce
acceptable weld

P2.  Maintain gap between electrode and base metal as per standard
practices

P3.  Carry out welding in Flat (1G) and Horizontal (2G) Positions following
standard procedures

CU3. Make Groove P4.  Deposit root pass as per welding procedure specifications/job
Welds on Carbon _
Steel Plate requirements

P5. Deposit filling passes as per welding procedure specifications/job
requirements

P6. Deposit capping pass as per welding procedure specifications/job
requirements

P7.  Check root, filling and capping passes for any visual discontinuities as
per acceptance standards

P8.  Follow applicable manufacturing codes and standards for acceptance
criteria of visual welding defects

P1. Adjust welding parameters (current, voltage, wire feed speed etc.) as

CUA. Make Fillet Welds per welding procedure specifications/job requirements to produce
on Carbon Steel Plate acceptable weld

P2.  Maintain gap between electrode and base metal as per standard

practices
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P3.  Carry out welding in Vertical (3F) and Overhead (4F) positions

following standard procedures

P4.  Follow applicable manufacturing codes and standards for acceptance
criteria of visual welding defects
P1.  Adjust welding parameters (current, voltage, wire feed speed etc.) as
per welding procedure specifications/job requirements to produce
acceptable weld
P2.  Maintain gap between electrode and base metal as per standard
practices
P3.  Carry out welding in Vertical (3G) and Overhead (4G) positions
following standard procedures
CUS. Make Graove on P4. Dep?sit root pass as per welding procedure specifications/job
Carbon Steel Plate requirements
P5. Deposit filling passes as per welding procedure specifications/job
requirements
P6. Deposit capping pass as per welding procedure specifications/job
requirements
P7.  Check root, filling and capping passes for any visual discontinuities as
per acceptance standards
P8.  Follow applicable manufacturing codes and standards for acceptance
criteria of visual welding defects
P1.  Carry out finishing work of welds following standard procedures
P2.  Inspect weld visually and mark any visual defects, as required
CUS. Preform Post P3.  Carry out repair work in accordance with approved procedures, as
Welding Operations required
P4.  Clean work area in accordance with workplace safety practices
P5.  Maintain and store tools/equipment/consumable materials in

accordance with organization guidelines

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:
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0715-M&MT-11. Perform Submerged Arc Welding

Overview: This competency standard covers the skills and knowledge required to Prepare Welding
Machine and Accessories for SAW, Make Fillet Weld on Carbon Steel Plate, Make Groove Weld on
Carbon Steel Plate and Perform Post Welding Operations

| Competency Units Performance Criteria

P1. Identify welding requirements from the job, welding procedure
specifications and/or technical drawings

, P2.  Prepare SAW welding machine in accordance with welding procedure
CUL1. Prepare Welding

Machine and specifications/manufacturer instructions
ézz:/assories for P3.  Set up welding machine accessories and consumables as per job

requirements, welding procedure specifications and/or manufacturer
instructions
P4.  Connect welding machine to an independent power supply

P5.  Set polarity indicated in the welding procedure specifications

P1. Adjust welding parameters (current, voltage, wire feed speed, welding
speed etc.) as per welding procedure specifications/job requirements to

CU2 . Make Eillet Weld produce acceptable weld

on Carbon Steel P2.  Maintain gap between electrode and base metal as per standard

Plate .
practices

P3.  Carry out welding in 1F position following standard procedures

P4.  Follow applicable manufacturing codes and standards for acceptance

criteria of visual welding defects

P1. Adjust welding parameters (current, voltage, wire feed speed, welding
speed etc.) as per welding procedure specifications/job requirements to
produce acceptable weld

P2.  Maintain gap between electrode and base metal as per standard
practices

CU3. Make Groove P3.  Carry out welding in 1G position following standard procedures

Weld on Carbon P4.  Deposit root pass as per welding procedure specifications/job

Steel Plate requirements

P5.  Deposit filling passes as per welding procedure specifications/job
requirements

P6. Deposit capping pass as per welding procedure specifications/job
requirements

P7.  Check root, filling and capping passes for any visual discontinuities as

per acceptance standards
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P8.  Follow applicable manufacturing codes and standards for acceptance

criteria of visual welding defects

P1.  Carry out finishing work of welds following standard procedures
P2.  Inspect weld visually and mark any visual defects, as required

P3.  Carry out repair work in accordance with approved procedures, as
CU4. Perform Post

Welding Operations required
P4, Clean work area in accordance with workplace safety practices

P5.  Maintain and store tools/equipment/consumable materials in

accordance with organization guidelines

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to
carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Identify and explain characteristics of ferrous material — carbon steel, stainless steel
K2. Explain various systems of measurements
K3. Explain basic principle of a mechanized and automated welding equipment
K4. Identify key components and explain features of the equipment used in SAW

o Define Power source

o Define Parameter setting

o Define Wire feed mechanism

o Define Flux dispensing unit
K5. Describe various welding processes including Submerged Arc Welding process
K6. State characteristics of an electric arc used for welding purposes

o Voltage distribution across the arc

o Alternating current (AC)

o Direct Current (DC)

o Effects and influence of magnetic fields
K7. Describe various weld features and related terminology

o Face

o Root

o Heat affected zone

o Convex fillet profile

o Concauve fillet profile

o Mitered fillet profile

o Root face

o Rootgap
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o Rood radius

o Land

o Bevel angle

o Included angle

o Weld width

o Leg length

o Fusion zone

o Excess weld metal

o Penetration

o Throat thickness
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0715-M&MT-12. Perform Forged Welding

Overview: This competency standard covers the skills and knowledge required to Perform Pre
Welding Operation in Forged Welding, Perform Forged Welding Using Lap Weld Technique and
Perform Post Welding Operations in Forged Welding

| Competency Units | Performance Criteria

P1. Identify welding requirements from the job, welding procedure
CUL. Perform Pre

Welding Operation
in Forged Welding P2.  Bevel the edges of both work pieces to overlap on each other

specifications and/or technical drawings

P3. Remove any oil or grease if necessary

P1. Select coal or gas to fire hearth

P2.  Set temperature of hearth as per job material
CU2 . Perform Forged

Welding Using Lap
Weld Technique P4.  Put both work piece on anvil

P3.  Perform heating of work piece until it became red hot

P5.  Use sledge hammer and stroke on work piece as per standard

P6.  Put work piece in water tank when both pieces join each other

P1. Carry out finishing work of welds following standard procedures

P2. Inspect weld visually and mark any visual defects, as required
CU3. Perform Post P3.  Carry out repair work in accordance with approved procedures, as
Welding Operations required

in Forged Welding . _ .
P4.  Clean work area in accordance with workplace safety practices

P5.  Maintain and store tools/equipment/consumable materials in

accordance with organization guidelines

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

0715-M&MT-13. Perform Friction Welding

Overview: This competency standard covers the skills and knowledge required to Perform Inertia

Friction Welding and Perform Linear Friction Welding.

| Competency Units | Performance Criteria

) P1. Prepare both work pieces for smooth square surface
CUL. Perform Inertia _ _
o ) P2.  Mount one piece on a rotor driven chuck
Friction Welding _ _ _
P3.  Mount other piece in stationary chuck

P4.  Setr.p.m to rotate mounted work piece
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P5.  Apply a little pressure force on the stationary work piece

P6.  Apply high pressure force to the stationary work piece and force it
toward rotating work piece to generates a high friction force

P7.  Apply the pressure until the plastic forming temperature is achieved.

P8.  Stop the rotor and apply pressure force increasingly until the whole
weld is formed.

P1. Prepare both work pieces for smooth square surface

P2. Mount one piece on lateral motion chuck

P3. Mount other piece in stationary chuck

CU2. Perform Linear P4.  Set oscillating speed of lateral motion chuck
Friction Welding P5.  Apply high pressure force to the stationary work piece and force it

toward oscillating work piece to generates a high friction force

P6. Apply the pressure until the plastic forming temperature is achieved.

P7. Stop the rotor and apply pressure force increasingly until the whole

weld is formed.

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:
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Perform Soldering and Brazing Operations

Overview: This competency standard covers the skills and knowledge required to Soldering Operation

and Brazing Operation

Competency Units

Performance Criteria

CUL1. Soldering
Operation

P1.
P2.
P3.
P4.
PS.

Perform marking as per drawing

Cut the metal sheet according to drawing using shearing machine
Straighten the material with help of hammer

File work if required

Perform soldering operation as per standard

CU2 . Brazing
Operation

P1.
P2.
P3.
P4.
P5.
P6.
P7.
P8.
PO.
P10.

Perform marking as per drawing

Cut the metal sheet according to drawing using shearing machine
Straighten the material with help of hammer

File work if required

Open gas cylinder with the help of cylinder key

Adjust pressure of both gas cylinders with the help of regulator
Select the correct size of the nozzle

Set flame to carburizing flame as per standard

Use copper filler rod as filler metal

Perform brazing as per standard

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Describe soldering

K2. Describe sheet metal gauge

K3. Explain disadvantages of soldering

K4. Describe brazing

K5. Define carburizing flame

K6. Define neutral flame

K7. Define oxidizing flame

Tool & Equipment

+« Solder gun
< Solder wire

% Oxygen cylinder

+ Acetylene gas cylinder
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Pressure regulators

Cylinder key

Welding torch

Rubber house pipe

Back fire arrester

Flash back arrester

Marking tools

Copper Filler rod

Spark lighter

Steel wire brush

%
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0715-M&MT-15. Non-Destructive Welding Tests

Overview: This competency standard covers the skills and knowledge required to Visual Inspection,
X-Ray Test and Magna Flux Test

Competency Units Performance Criteria

P1. Prepare weld joint as per standard
P2.  Check for cracks

P3.  Check for pits

P4.  Check for surface pores

P5.  Check for Under cut

P6. Check for Missed joint

CUL. Visual Inspection

P1. Prepare weld joint as per standard
P2.  Place work piece in x-ray machine
CU2 . X-Ray Test P3.  Set x-ray machine as per standard
P4.  Expose welded area to x-ray beam

P5.  Produce a negative film of welded area

P6. Mark dark spots on negative film identifying defects

P1. Prepare weld joint as per standard
P2.  Sprinkle very small iron particles on welded joint
CU3. Magna Flux Test P3.  Slide a magnet underneath the welded joint

P4.  Mark the area where iron particles are gathered

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to
carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Explain non-destructive tests

K2. Describe advantages of non-destructive tests
K3. Describe visual inspection

K4. Describe x- ray welding

K5. Explain wave length of x-rays

K6. Explain difference between x-ray and gamma ray
K7. Describe dis advantages of magna flux test

K8. Describe applications of magna flux tests

Tool & Equipment

R/

« Magnifying glass

« Vernier caliper
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«» X-ray machine

s Magnet

«» lron patrticles
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Destructive Welding Tests

Overview: This competency standard covers the skills and knowledge required to tensile test and

Impact Test

| Competency Units

Performance Criteria

P1. Prepare weld joint as per standard

P2.  Place work piece on universal testing machine(UTM)
CUL Tensile test P3.  Mount work piece in jaws of UTM

P4.  Start UTM machine as per standard

P5.  Note ultimate tensile strength of welded joint

P6. Note Poisson’s ratio of welded joint

P1. Prepare weld joint as per standard

P2.  Set machine for 1zod test method a per standard
CUZ . Impact Test P3.  Prepare and Mount work piece for Izod test method as per standard

P4.  Strike the test piece with striker

P5.  Note test readings

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Define destructive tests

K2. Describe dis advantages of destructive tests

K3. Explain tensile strength
K4. Explain UTM machine

K5. Explain difference between Charpy and Izod test method

Tool and Equipment

< UTM machine

< Hammer

« Scriber

« Vernier calliper

+ Impact testing machine
« Hammer

« Scriber

« Vernier calliper
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0715.2 Foundry & Casting

0715-M&MT-17. Preform Pattern Making

Overview: This competency standard covers the skills and knowledge required about pattern and its
types, layout of the pattern ,advantages and disadvantages of different type of patterns , allowances
used in pattern making, pattern making tools and equipment, and finishing of pattern.

Competency Units Performance Criteria

P1. Prepare layout by adding allowances (draft, machining, shrinkage,
shaking)

P2. Arrange a 60mm square deodar wood piece with 160 mm length.

P3. Face outer end by holding wooden piece chuck.

P4. Turn outer diameter 50mm with shrinkage allowance.

CU1. Make a pattern for a | p5. Tyurn outer diameter 25mm and into length 25mm for core print.

pipe casting

P6. Repeat procedure by changing direction of pattern.

P7. Prepare another core print diameter.

P8. Remove pattern from lathe machine and mark parting line.

P9. Cut the pattern and fit dowel pin holes.

P10. Assemble the pattern symmetrically.

P1. Prepare the drawing in CAD system keeping in view allowances for the
job.

P2. Arrange a wood block size 75 mm* 310 mm*310 mm and clamp it on
the table of CNC router.

P3. Send the drawing in CAM system.

P4. Select the cutting tool as per material and operation.

P5. Enter the raw material detail.

CU2. Practice of making | pg,  Check the tool off setting

a pattern, on CNC Router

P7. See the simulation before starting the work.

P8. Locate the pattern.

P9. Press the push bottom to start the operation.

P10. Pattern will be prepared as per drawing automatically.

P11. Draw out pattern from fixture

P12. Close the machine and check the dimensions of pattern as per

drawing 70 300 300

CU3. Make a single piece | P1. Prepare the drawing of word E in CAD system along with draft and
pattern of any English
word from awood plate
1x4x7cm

machining allowance.
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P1

P2.
P3.
P4.
PS.
P6.

P7.
P8.
PO.
P10. Remove the job from fixture after completion

Send the drawing in CAM system.

Enter the raw material size in machine.

Select the engraving cutting tool

Check the simulation.

Get a rectangular plate of deoder wood and prepare itin 1 6 9cm size
and hold the job in fixture at proper location on reference point on the
table of CNC.

Press the start button to start the operation.

Check the tool off- setting.

Machine started engraving the word E on the wood plate

1. Check the size of job along with draft and machining allowance.

P12. Switch off the machine.

P13. Check the dimension of pattern as per requirement.

CU4. Make two-piece
patterns (step pulley)
along with core prints
shaped pattern

P1

P1

P2.
P3.
P4.
PS.

P6.
P7.
P8.
PO.

. Arrange deodar wood block 3 square and length 8.
Hold the job in machine chuck and lathe center.
Mount the turning tool on machine.
Turn the diameter as per drawing
After preparing the dia 70mm and 50 mm, turn the size of core prints as
shown in fig.
Mark the parting line on pattern with the help of try square and pencil.

Hold the pattern in vice and cut it in longitudinally in two halves.
Mark the dowel holes and insert the dowel pins in one side of pattern
Again, hold in chuck and turn the accurate dia meter like 65mm, 45mm,

and 25mm core print dia.

P10. The pattern is ready as per drawing.

1. Polish the pattern with varnish and store it

CUS. Application of CNC
Router for complex

P1

P9
P1

P2.
P3.
P4.
P5.
P6.
P7.
P8.

. Prepare drawing in auto CAD considering the pattern allowances.
Send the drawing in CAM.

Feed the size of raw material along with nature of material
Select the cutting with respect to the radius and fillets

Observe the simulation for fool proofing

Switch on the CNC router

Check the tool off setting

Locate and clamp the work piece at proper location

. Consider the tool compensation

0. Press the button to start the machine.
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P11. As the operation completes, the machine will stop.
P12. Remove the pattern and check its dimension
P13. 13 Remove the burr from the sharp corner.

P14. Check the dimensions of pattern as per requirements

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to
carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Describe types of Pattern,
K2. Define allowance and allowances used for pattern making
K3. Types of woods used for pattern making
K4. Advantages and Disadvantage of metallic pattern.
K5. Describe pattern making machines.
K6. Brief note on wood work lath.
K7. Describe types of chisels and their uses.
K8. Describe CNC machine operations.
K9. Define pattern drafting.
K10. Describe flat pattern techniques.
K11. Tools required for pattern making.
K12. Importance of pattern making.
K13. Different types of pattern
K14. What are the pattern making techniques?
K15. Process of making pattern
K16. Types of wood work saws
K17. Methods of preserving wooden pattern.
Tools & Equipment

o Vernier caliper
o Deodar wood

o Hacksaw

o Trisquare

o Steel tape

o Vernier caliper
o Wood work lath
o Chisels

o Wood work files
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o CNC router machine

o Paper

o Varnish

o Wood block

o Abrasive paper.

o Paint

o Wood router machine tool

o Pattern material

o Measuring instruments

o Turning tool

o Hammer
o Spanner
o Plane drill

o Wood saw

o CNC router

o Cultting tools

o Wood work files
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0715-M&MT-18. Perform Molding

Overview: This competency standard covers the skills and knowledge required to Basic moulding with
two piece pattern, Practice of bedding in pit moulding method, Practice of moulding irregular pattern with

CO2 process and Practice of moulding with three piece pattern by CO2 process.

| Competency Units | Performance Criteria

P1. Prepare green sand by using sieve sand with riddle

P2. Place pattern on molding plate form (without dowel)

P3. Place drag part of the mould and ram moulding sand by jolt and squeezing
head of rammer.

P4. Roll over the drag part and strike off. Extra green sand.

P5. Place other half of the pattern (with dowel) and match it. Place runner at

CU1.Basic moulding appropriate place.
with two piece

pattern P6. Create a parting line by pouring river sand on drag part.

P7. Place cope part and sprue pin on runner. Add riddled moulding sand and
ram it with jolt and squeezing head.

P8. Strike off extra sand and make pouring basin.

P9. Make vents for gas escaping with vent wire at appropriate place.

P10. Remove cope part and make pouring gate with gate cutter.

P11. Make cavity by drawing out pattern halves politely.

P1. Dig a pit on floor.

P2. Prepare coke bed by ramming moulding sand on it with jolt and
squeezing end of rammer

P3. Place vent pipes and then pattern and press it in sand.

CU2. Practice of PA4. Place the cope on pattern and place sprue pins on runner for gating
bedding in pit

molding method. system.

P5. Fill coup with molding sand and ram it.
P6. Pick up cope and draw pattern.
P7. Prepare gate with gate cutter and repair mold cavity.

P8. Place coup over the bed within locating pegs.

P1. Riddle silica sand.

P2. Mix sodium silicate in silica sand.

CU3. Practice of P3.  Put the drag part of the mould on molding board.
molding irregular P4.  Place pattern on molding board in taper cutting.
pattern with CO2 - _ _ R _
process P5.  Pour silicate molding sand in and ram it with jolt and squeezing end of

rammer alternatively

P6. Turn over the drag in and remove extra sand.
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P7.
P8.
P9.

P10.
P11.
P12.

Place coup over drag and sprue pin and runner for gating system.
Fill molding sand and ram it.

Do the venting and pick up coup from drag.

Pick up coup part, draw out pattern and repair mold cavity.

Blow out dropped sand and pass CO2.

Assemble coup and drag and place it in casting area.

CU4. Practice of
moulding with
three piece pattern
by CO2 process.

P1.
P2.
P3.
P4.
PS5.
P6.

P7.
P8.
P9.
P10.
P11.
P12.
P13.
P14.

Riddle silica sand.

Mix sodium silicate in silica sand.

Add adequate moisture in it.

Put the drag on molding board.

Place pattern on molding board in taper cutting.

Pour and sieve sodium silicate molding sand in and ram it with jolt and
squeezing head of rammer.

Roll over the drag and expose pattern.

Ram sand around pattern and in corners.

Place cope over the check and through guide pins.
Place third part over middle part.

Fill molding sand and level off sand.

Perform venting and cut poring basin.

Pick up coup and check and draw pattern from check.

Pass CO2 and assemble mold, check and drag.

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Basic Molding

K2. Molding and its types.

K3. Properties of green sand

K4. Molding accessories.

K5. Repairing mound and its precautions.

K6. Cleaning process.

K7. Molding techniques

Tools & Equipment

o Shovel
o Riddle
o Lifter

o Trovel
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o Gate cutter

o Molding box

o Sprue pin

o Runner

o Sprue pin

o Vent wire

o rammer

o Shovel

o Riddle

o Lifter

o Trovel

o Gate cutter

o Molding box

o Sprue pin

o rammer

o Sodium silicate

o CO2 cylinder

o Silica sand

o Molding tools

o Three piece pattern
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0715-M&MT-19. Perform Core Making

Overview: This competency standard covers the skills and knowledge required to Practice of making

round core, Practice of making half core and Practice of baking and assembling half core.

Competency Units

Performance Criteria

CUL1. Practice of
making round
core

P1.

P2.
P3.
P4.
PS.
P6.

Mix riddle sand with molasses as per required and heat to attain molasses
sand properties

Fill split box with core sand.

Ram core and do venting.

Remove clamp and split core box.

Put core in oven for baking.

Draw out core from oven and core is ready.

CU2. Practice of
making half
core.

P1.
P2.
P3.
P4.
P5.

Mix riddle sand with molasses as per required.

Get single piece core box and fill it core sand.

Ram sand in core cavity and strike off excessive sand.
Place core on metallic core plate and put plate in oven.
Switch off oven and draw out baked core.

CU3. Practice of
baking and
assembling half
core.

P1.
P2.
P3.
P4.

PS.
P6.

Connect batch type core baking oven with electricity.

Set core on core plate and place it oven.

Set heating temperature.

Draw out core from oven and apply paste on one part of parting line and
place it in fixture.

Place other half on it and give half an hour for drying.

Laminate small parting line for proper finish.

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Core
K2.  Types of core

K3. Properties of molasses sand

K4.  Types of core venting

K5. Steps for core making

K6. Methods of supporting core

K7. Core making accessories

Tools & Equipment

@

+ Molding tools
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«»  Split box

« core sand

+» Molding tools

«»  Split box

+ Left and right hand core box.

< Two halves of core
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0715-M&MT-20. Perform Foundry Work

Overview: This competency standard covers the skills and knowledge required to carry out Sand

casting With Single Piece Pattern, Make English Letters (Alphabet), Make Paper Weight, Perform

Casting for Hexagonal Pattern, Perform casting With Split Pattern, Cast Anvil, Cast Journal Bearing

Body, Cast Pulley and Practice casting through shell moulding

Competency Units

Performance Criteria

P1. Prepare green sand
P2. Place the drag on Moulding Board
P3. Place the pattern in the drag
P4. Pour sand in drag and perform ramming operation
P5. Remove excessive sand from drag with strike of bar.
P6. Flip the drag and sprinkle parting sand
P7. Fit the cope on drag and place runner riser and sprue pin accordingly
P8. Fill cope with green sand and perform ramming operation
CUL. Carryout Sand P9. Remove excessive sand from cope with strike of bar.
casting With Single Piece | P10. Perform venting as per standard and Produce the poring basin and
Pattern draw out sprue pin.
P11. Split cope and drag and extract pattern, runner and produce gating
system.
P12. Pre heat the mold after matching coup and drag to minimize moisture
content.
P13. ignite crucible furnace and start blower
P14. Charge metal to be melt .After melting dross out slag by adding slag
coagulants.
P15. Pour molten metal with help of crucible and let it cool in the mold.
P1. Prepare green sand
P2. Place the drag on Moulding Board
P3. Place the alphabet ‘A’ pattern in the drag
P4. Pour sand and perform ramming operation
P5. Remove excessive sand from drag with strike of bar.
CU2. Make English P6. Flip the drag and sprinkle parting sand
Letters (Alphabet) _ ) _
P7. Fix the cope on drag and place runner and riser accordingly
P8. Fill cope with green sand and perform ramming operation
P9. Remove excessive sand from cope
P10. Perform venting as per standard and Produce the gates.
P11. Split cope and drag and extract pattern
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P12. Remove moisture by preheating the mould.
P13. Melt metal in the crucible to be pour.

P14. Pour molten metal with help of crucible.

P1. Prepare green sand

P2. Place the drag on Moulding Board

P3. Place the pattern of paper weight in drag part of the mould.

P4. Pour sand and perform ramming operation

P5. Remove excessive sand from drag

P6. Flip the drag and sprinkle parting sand

P7. Fix the cope on drag and place runner and riser accordingly

CU3. Make Paper Weight | P8. Fill cope with green sand and perform ramming operation

P9. Remove excessive sand from cope with the help of strike of bar.
P10. Perform venting as per standard and Produce the gating system.
P11. Split cope and drag and extract pattern

P12. Remove moisture content of coup and drag by preheating.

P13. Charge molten metal to be melt in crucible.

P14.dross out slag by adding slag coagulant with the help of skimmer.

P15. Pour molten metal with help of crucible and let it cool.

P1. Prepare green sand

P2. Place the drag on Moulding Board

P3. Place the hexagonal pattern in drag

P4. Pour sand and perform ramming operation

P5. Remove excessive sand from drag with the help of strike of bar.

P6. Flip the drag and sprinkle parting sand to create parting line between
mould halves.

P7. Match cope on drag and place runner and riser accordingly

CU4. Perform Casting for | P8. Fill cope with green sand and perform ramming operation

Hexagonal Pattern P9. Remove excessive sand from cope with the help of strike of bar.

P10. Perform venting as per standard and Produce the gate under runner

P11. Split cope and drag

P12. Carefully extract pattern and repair Mould cavity if required.

P13.Pour molten metal with help of crucible and let it cool.

P1. Prepare green sand

P2. Place the drag on Moulding Board

) P3. Place the pattern without dowel pin in the drag
CUS. Perform casting _ _
With Split Pattern P4. Pour sand and perform ramming operation

P5. Remove excessive sand from drag
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P6. Flip the drag and place the pattern with dowel pins on the pattern
without dowel pins, and clamp them firmly

P7. Fix the cope on drag and place runner and riser accordingly

P8. Fill cope with green sand and perform ramming operation

P9. Remove excessive sand from cope

P10. Perform venting as per standard and Produce the gate under runner

P11. Split cope and drag

P12. Carefully extract pattern and repair cavity.

P13. Pour molten metal with help of crucible and let it cool.

P1. Prepare molasses sand.

P2. Place the drag on Moulding Board

P3. Place the Anvil shaped pattern in the drag as per drawing
P4. Pour sand and perform ramming operation

P5. Remove excessive sand from drag

P6. Flip the drag and sprinkle parting sand

P7. Fix the cope on drag and place runner and riser accordingly
P8. Fill cope with green sand and perform ramming operation
P9. Remove excessive sand from cope

CU6. Cast Anvil P10. Perform venting as per standard and Produce the gate under runner
P11. Split cope and drag

P12. Carefully extract pattern and repair Mould cavities.

P13.Preheat the mould.

P14.Melt molten metal in crucible.

P15.Dross out slag with the help of skimmer by adding slag coagulants.

P16. Pour molten metal from crucible into mould.

P1. Prepare green sand

P2. Place the drag on Moulding Board

P3. Place the split pattern of journal bearing in the drag as per drawing
P4. Pour sand and perform ramming operation

P5. Remove excessive sand from drag with the help of strike of bar.

P6. Flip the drag and sprinkle parting sand

P7. Fix the cope on drag and place runner, sprue pin and riser accordingly
CU7. Cast Journal P8. Fill cope with green sand and perform ramming operation

Bearing Body P9. Remove excessive sand from cope

P10. Perform venting as per standard and Produce pouring basin.
P11. Split cope and drag and produce gating system.

P12. Carefully extract pattern and repair Mould cavities.
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P13.Preheat the mould to remove moisture content before pouring.
P14.Melt metal to be pour in crucible
P15.Dross out slag by adding slag coagulants with the help of skimmer.

P16.Pour molten metal into the mould from crucible and let it cool.

P1. Prepare molasses sand.

P2. Place the drag on Moulding Board

P3. Place the pulley shaped pattern in the drag as per drawing

P4. Pour sand and perform ramming operation

P5. Remove excessive sand from drag.

P6. Flip the drag and sprinkle parting sand

P7. Fix the cope on drag and place runner and riser accordingly

P8. Fill cope with molasses sand and perform ramming operation

P9. Remove excessive sand from cope

CUS8. Cast Pulley P10. Perform venting as per standard and Produce the gate under runner
P11. Split cope and drag

P12. Carefully extract pattern and repair Mould cavties if required.
P13.Give curing time to mould.

P14 charge metal to be melt in crucible and melt it.

P15.skim off slag from surface of the molten metal and Pour it into the

mold from crucible.

P1. Prepare sand mixed thermosetting binder.

P2. Pour this sand into a mould

P3. Firmly clamp heated match plate pattern  on the molding box.

P4. Invert or roll over the mold box containing sand mixed with
thermosetting material.

P5. Reposition the moulding box so that all loose sand fell down and form a

CU9.Practice casting hard shell after curing.

through shell molding ] .

P6. Heat sand shell for a few minutes in oven for the purpose of complete
curing.

P7. Stripped shell mould from the pattern.

P8. Assemble or match two halves of the shell mould and support them by

metal shots and pouring sand into a box.

P9. Pour molten metal into the cavity.

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:




K10.

K11.
K12.
K13.
K14.
K15.
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Knowledge of Moulding tools

Types of sand used according to casting.
Describe Types of mould

Casting processes.

Describe Slag coagulants and their types.
Explain cope and drag

Define reaming

Define tempering

Describe riddling

Describe venting

Define gating

Define shell moulding.

Describe types of binders

Advantages and disadvantages of shell moulding.

Describe preheating ovens

Tools and Equipment

o Moulding board
o Moulding box

o Shovel

o Riddle

o Rammer

o Trowels

o Slicks

o Strike off bar
o Swab

o Vent wire

o Sprue pin

o Sprue cutter

o Draw spike

o Gate cutter

o Wooden pattern

o ‘A’ shaped pattern

o Paper weight rectangular pattern
o Hexagonal pattern

o Split piece pattern (Bush)
o Skimmer.

o Journal Bearing split pattern

'{‘:;33‘
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0715-M&MT-21. Perform casting

Overview: This competency standard covers the skills and knowledge required to Practice use of optical

pyro metre, Practice of complete operation of cupola furnace and Practice of casting of nonferrous metal

Competency Units Performance Criteria

P1.  Focus optical pyrometer on molten cast iron.

P2.  Fit red filter between eye and filament and absorption screen between
CUL. Practice use of objective lens and filament.

optical pyrometre
P3. Install rheostat and measure value of current.

P4.  Note the reading of pyrometer

P1.Repair refractory lining of tap hole and slag hole of furnace.
P2. Prepare sand be sand close bottom door.

P3. Pour soft wood inside cupola and light it up.

P4. Add coke from coke bed charge.

P5. Pour iron charge plus limestone.

P6. Fill cupola by Adding coke layer then metal layer turn by turn.

CU2. Practice of P7. Start air blast when droplets of metal start tickling down through coke
complete operation of

cupola furnace opening and from tap hole.

P8. Stop the air and again start air blast and receive molten metal.
P9. Open tap hole after some time to receive molten metal.

P10. Repeat tapping after regular interval.

P11. Stop to charge further melting is finished.

P12. Pour metal in moulds and wait for solidification.

P13. Break up mould and clean casting.

P1.Place crucible with 10kg aluminium in crucible pit furnace.
] P2.Open gas and light spark and run blower.

CU3. Practice of _ _ )
Casting Of non ferrous P3. P|Ck out CI’UCIb|e after pI’Oper meltlng.

metal P4. Skim off slag and pour molten metal in the mould.

P5. Breakup mould and clean casting after cooling of casting.

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Describe Optical pyrometer and its use
K2. Define Advantages of pyrometer
K1. Describe Cupola furnace and how to prepare cupola for melting.

K2. Elaborate Charge of cupola
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K3. Preparation of cupola lining

K4. Define Tapping process of cupola furnace.

K5.  Describe operation of Crucible furnace

K6. Elaborate properties of Aluminum and its alloys

K7. Define Drossing

K8.  Describe chemical reaction in melting of aluminum melting.

Tools & Equipment

«» Optical pyrometer
« Battery

+ Molten cast iron
< Ammeter

+» Cupola furnace with all accessories
< Ladles

« Tongue

« Bot stick

< Bolt clay

< Pigiron

< Mold

« Coke

% Calcium carbonate
+» Crucible pit furnace
% Crucible

+« Pick up tongs

< Mold

+ Natural gas

« Goggles
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0715-M&MT-22. Perform Cleaning and Finishing Of Casting

Overview: This competency standard covers the skills and knowledge required to Cleaning and finishing

of casting by hand with hand hacksaw, steel wire brush, hammer and chisel, Cleaning and finishing of

casting by sand blasting and hand grinding and Cleaning and finishing by tumbling barrel machine.

Competency Units

Performance Criteria

CU1. Cleaning and
finishing of casting

P1. Brake mold and pick aluminum casting.

P2. Remove sand and cut sprue runner and riser with hand hacksaw.

P3. Hold casting in vice and remove projected part by cape chisel and
hammer and apply wire brush.

P4. Remove all fins and casting is ready.

CuU2. Cleaning and
finishing of casting
by sand blasting
and hand grinding.

P1. Place cast iron component in sand blasting machine.

P2. Hold sand blasting gun and direct stream towards casting.
P3. Apply on the surface and change direction.

P4. Bring the casting out after all surface is cleaned.

P5. Clean excessive parts by hand grinder after holding it in vice.

P6. Component is finished now.

CU3. Cleaning and
finishing by
tumbling barrel
machine.

P1. Charge the cast component by opening hole of drum.
P2. Close drum after charging.

P3. Run machine at 20 rpm and carry out this for 45 min.
P4. Stop machine and open charging hole.

P5. Drop cast component on ground before other cleaning operations.

Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Describe tools used for cleaning of casting.

K2. Define sand blasting and its procedure.

K3. Describe use of hand grinder.

K4. Describe properties of sand blasting

K5. Describe operation of tumbling barrel machine

K6. Describe Hydro-blasting

K7. Define of pickling process

K8. Elaborate Fettling operation.

Tools & Equipment
+ Mold with casting
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< Wire brush

< Chisel

< Hammer

< Vice

% file

% Hand grinder

+« Sand blasting

< Tumbling barrel machine

++ Star shaped cast iron

< Wrench
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Perform Sand Testing

Overview: This competency standard covers the skills and knowledge required to Moisture contents

of molding sand, Clay contents test of molding sand, Permeability number test for molding sand, Green

compressive strength test of molding sand and testing fineness number of various sand samples

Competency Units

Performance Criteria

P1. Prepare sand and take some sample and weight it.
CU1. Moisture P2. Put the pan in electric drying oven and dry at 105 degree.
contents of P3. Reweight sample and note difference
molding sand ' g P '
P4. Calculate percentage of moisture.
P1. Take sample of 50-gram dry sand and put sample in AFS clay jar.
P2. Add 475 cc distilled water and 20cc 3% solution of NAOH and stir it.
P3. Wash sand on stirrer and fill jar up to 6 inch and allow it to settle down.
CU2. Clay contents P4. Siphon off upper 5-inch water and again add distilled water upto 6 inch.
;zsr:dOf molding P5. Siphon off upper 5 inch and repeat practice until water is clear to depth of 5
inch.
P6. Remove sand grains from jar, dry and weigh. Difference between dried
weight and original weight multiplied by 2 give clay %
P1. Prepare permeability meter and install ram tube with molding sand
specimen.
. P2. Place ram tube on tapered nose piece and fill outer cylinder with water.
CU3. Permeability _ _ _ ) -
number test for P3. Install a bell and allowed to sink by its own weight by multi position cock.
molding sand P4. Record permeability number when air escapes through nozzle by sand
specimen.
P5. Calculate permeability number by formula.
P1. Pour 50 mm sample in ram tube and give three blows of ram rod.
P2. Remove specimen from ram tube with pusher rod.
CU4. Green . . .
. P3. Place specimen in compressive strength tester.
compressive
strength test of P4. Apply load by turning hand wheel.
molding sand P5. Record reading when specimen fail.
P6. Calculate compressive strength by formula.
P1. Prepare sample of 50 gram dried molding sand.
P2. Arrange 11 sieves in specific order.
CU5. Testing fineness | P3. Pour dried sand on top sieve and shake it for 15 min.
number of various P4. Collect portion from each sieve and weight and calculate percentage.
sand samples
P5. Calculate multiplier factor and add all multiplications and divide by sum of

total percentages. The number obtained is fineness number.
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Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Describe testing of foundry sand

K2. Define Properties of green sand.

K3. Describe quality of moulding sand

K4. Define AFS in sand

K5. Define Permeability of sand

K6. AFS standard permeability meter

K7. Describe Parts of permeability meter.

K8. Knowledge of compressive strength tester
K9. Types of strength test

K10. How to prepare specimen for compression test
K11. Describe sieve analysis of green sand.
K12. Purpose of coal dust in moulding sand

Tools & Equipment

. Digital balance

. Moisture drying oven

. Sample pan

. AFS graduated clay jar
. Thermometer

. Sodium hydroxide

. Stirrer

. Oven

. Permeability meter

. Standard specimen

. Calculator

. Molding sand

. Sand rammer

. Compressive strength tester
. Green sand

. Sieves of different sizes

. Balance
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0715.3 Basic Machining

0715-M&MT-24. Perform Metal/Bench Work

Overview: Overview: This competency standard covers the skills and knowledge required to Develop
Name Plate manually, Carry out Sawing, Prepare Inside Calliper, Prepare Bottle Opener, Prepare
Dovetail Joint, Prepare Tri Square (small size), ,Cut Threads on Work Piece, Prepare Funnel, Prepare
Drawer Handle, Cut Pipe Threads and Prepare spanner (small size).

Competency Units Performance Criteria

P1. Select marking tools
P2.Hold the sheet in vice.
P3. Cut sheet as per drawing
CU1. Develop Name P4. Perform surface finishing with file
Plate manually P5. Level the surface with tri-square
P6. Mark the plate as per name requirements
P7.Punch the marked area

P8. Perform finishing with sand paper

P1. Select marking tools

P2. Cut sheet as per drawing

P3. Perform surface finishing with file

P4. Level the surface of both work pieces with tri-square
CU2. Prepare Dovetail _ _ )
_ P5. Mark both work pieces according to drawing
Joint P6. Create outer notch on work piece using flat file and hacksaw
P7. Create inner notch using hacksaw and chisel

P8. Compare both pieces by inserting outer notch into inner notch

P9. Perform finishing with sand paper

P1. Select marking tools

P2. Cut sheet as per drawing

P3. Perform surface finishing with file

CUS3. Prepare Bottle P4. Level the surface with tri-square
Opener P5. Mark radius as per drawing

P6. Develop radius as per drawing

P7. Make the notch with round file

P8. . Perform finishing with sand paper

CU4. Cut Threads on P1.Identify different kind of taps & die according to requirement
Work Piece with P2. Identify the work piece clamping method.
tap and die P3. Apply tap and die alignment.
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P4. Apply lubricants while threading.
P5. Avoid unwanted engraving and slips.
P6. Identify proper threading procedure

P1.Select marking tools

P2. Cut pipe as per drawing

P3. Select die as per pipe size

CUS5. Cut Pipe Threads P5. Set die into die holder

P6. Select relevant vice for pipe clamping

P7. Perform pipe threading using appropriate method
P8. Perform finishing with sand paper

P1.Select marking tools

P2. Cut sheet as per drawing

P3. Perform surface finishing with file

CU6. Prepare spanner P4. Level the surface with tri-square
(small size) P5. Mark radius as per drawing

P6. Develop radius as per drawing

P7. Make the notch with round file

P8. Perform finishing with sand paper

P1. Select marking tools

P2. Cut sheet as per drawing

P3. Perform surface finishing with file
P5. Mark the sheet according to drawing
CU7. Prepare Funnel _
P6. Cut the sheet with hand shear

P7. Create radius of funnel using appropriate tools

P8. Perform flat lock seam bend using bench vice

P9.Perform finishing with sand paper.

Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to

carry out tasks covered in this competency standard. This includes the knowledge of:

K1. Define basic measurement

K2. Describe basic measuring /Marking /cutting tools

K3. Describe clamping/holding methods.

K4. Describe types of chisels

K5. Understanding of chiseling process

K6. Understanding of types of fits.

K7. Knowledge of radius gauge

K8. Describe use of round file

K9. Knowledge of different kind of taps & die according to requirement
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K10. Knowledge of calculation for drill size for internal threading

K11. Knowledge about clamping of work piece.

K12. Knowledge about threading by die and taps

K13. Knowledge of standard bolts

K14. Understanding proper use of hand shear

K15. knowledge of flat lock seam end in metal sheet working
Tool & Equipment

% Work bench

% Bench vices

« Hammer

« Tri-square

% Hand hacksaw

% Scriber

«» Vernier caliper

% Flat File

+» Number/alphabet punch
% Round file

% Metal working chisel
%+ Punching tools

% Tap set

« Tap handle

+ Pipe vice
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0715-M&MT-25. Demonstrate general machining

Overview: This competency standard covers the skills and knowledge required to determine job

requirements and sequence of operations, Select and mount tools, perform machining operations and

Measure components, Adjust and maintain machine

Competency Units

Performance Criteria

CUL. Determine job
requirements and
sequence of
operations

P1.Interpret and understand drawings, instructions and specifications.
P2. Determine sequence of operations including job specifications and set-up
for maximum efficiency

P3. Select appropriate material and establish datum as required

CU2. Select and mount

tools

P1. Appropriate tools for job are selected, sharpened and shaped as required.

P2.Tools are mounted and positioned correctly

CU3. Perform
machining

operations

P1.Basic marking out techniques are used where required

P2.Machining parameters are set for job requirements and maximum tool life.

P3.Work is held or correctly clamped without damage to product, and all safety
requirements are met.

P4.Machining is performed in a safe manner utilizing all guards, safety
procedures and personal protective clothing and equipment

CU4. Measure
components,
Adjust and

maintain machine

P1.Use appropriate instruments or gauges to check components are compliant
with measurement requirements and specifications.
P2. Carry out routine maintenance and adjustments as required including slide

and collar adjustment, cleaning and lubrication

Knowledge & Understanding
K1. Describe basic measurement
K2. Describe basic measuring /Marking /cutting tools
K3. Describe clamping/holding methods
K4. Define Machine shop tool their working and safety procedure during work.
K5. Describe the safety procedure using marking tools.
K6. Describe Proper Usage of Measuring Tools
K7. Describe machine types according to their work and rotation.
K8. Describe maintenance and its types.
K9. Describe the safety procedure during maintenance.

Tool &Equipment
Measuring tools
Marking tools

Work holding devices
Cutting tools
Machine tools
Gauges

Set of spanners

Set of Allen keys
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0715-M&MT-26. Perform cutting on Metal Circular/Power Heck Saw

Overview: This competency standard covers the skills and knowledge required to Carry out Sawing

and Carry out Sawing at different angles

Competency Units

Performance Criteria

CUL1. Carry out Sawing

P1.Mark the job according to given drawing

P2,
P3.
P4,
P5.

P6.

Select appropriate blade according to job requirement

Set blade in frame of hacksaw as per procedure

Ensure the work piece is clamped firmly and properly

Adopt methods and techniques for sawing that is appropriate to job
requirement

Follow marked line during sawing to ensure accuracy.

CU2. Carry out Sawing at

differet angles

P1.
P2.
P3.
P4.
PS.
P6.

P7.

Mark the job according to given drawing

Select appropriate blade according to job requirement

Set blade in frame of metal circular saw as per procedure.

Ensure the blade tightness and rotating side.

Ensure the work piece is clamped firmly and properly

Adopt methods and techniques for sawing that is appropriate to job
requirement

Follow marked line during sawing to ensure accuracy.

Knowledge & Understanding
K1. Describe basic measurement

K2. Describe types of hacksaw frames

K3. Describe basic measuring /Marking /cutting tools
K4. Describe clamping/holding methods

K5. Define methods and techniques of sawing.

Tool &Equipment

Work bench

Bench vice

Tri-square

Hand hacksaw with blade
Scriber

Flat File

Vernier caliper

Punching tools

0715-M&MT-27. Perform Grinding operation

Overview: This competency standard covers the skills and knowledge required to perform off-hand

grinding and Sharp single point cutting tool on grinding
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Competency Units Performance Criteria
CUl Perform off-hand P1. Select the proper size and shape of grinding wheel.
grinding P2. Hold the work piece firmly against the rotating wheel by placing it on

the tool rest.
P3. Use coolant at intervals to avoid over heating of the job.
P4. Adopt technique and methods which are safe.
P5. Produce component according to work operations.
P6. Observe personal and workplace safety.

CU2 Sharp single point P1. Select the proper size and shape of grinding wheel.
cutting tool on grinding P2. Hold the work piece firmly against the rotating wheel by placing it on
the tool rest.

P3. Use coolant at intervals to avoid over heating of the job.

P4. Adopt technique and methods which are safe.

P5. Sharp the tool according to work requirements.

P6. Observe personal and workplace safety.

Knowledge & Understanding

K1. Types of different grinding machines.

K2. Type, size and shape of wheels and abrasive.

K3. Technigue of holding work piece against rotating wheel.
K4. Importance of using coolant.

K5. Methods and techniques for off-hand grinding.

K6. Selecting correct standing position during grinding.

K7. Specific safety precautions and guidelines.

Tool & Equipment

D-type bevel protector
Grinding Machine

Personal Protective Equipment
Wheel Dresser stand

Dresser

R/
0.0

7 7
0'0 0'0

R/
0.0

R/
0.0

0715-M&MT-28. Perform Basic Lathe Machine Operations

Overview: This competency standard covers the skills and knowledge required to Perform cantering
operations, Perform facing Operations, Perform turning operations, Perform drilling or boring
operations, Perform step turning operations, Perform knurling Operations, Taper turning by tail stock
off-set method, Taper turning by plain taper turning attachment, Taper turning by telescopic taper

turning attachment and Perform Internal and External threading Operations

Competency Units Performance Criteria
CUL. Perform centering P1. Select facing tools according to job requirement.
operations
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P2. Mount and set the required work-holding devices, work piece and cutting
tools.

P3. Follow the correct specifications for the part or component to be
produced.

P4. Select safe procedures and tools to accomplish the work.

P5. Adjust the operating parameters (e.g. speed and feed) of machine tool
for centering the job.

P6. Ensure all safety mechanisms are in place.

CU2. Perform facing
Operations

P1. Select facing tools according to job requirement.

P2. Mount and set the required work-holding devices, work piece and cutting
tools.

P3. Follow the correct specifications for the part or component to be
produced.

P4. Select safe procedures and tools to accomplish the work.

P5. Adjust the operating parameters (e.g. speed and feed) of machine tool to
achieve the work specification.

P6. Ensure all safety mechanisms are in place.

CU3. Perform turning
operations

P1. Obtain and follow work specifications, drawings or sketches to
accomplish the work.

P2. Set up and adjust the machine as per work specifications and
procedures.

P3. Ensure the components produced have the required quality and within
the specified dimensional accuracy.

P4. Shut down the machine and equipment on conclusion of the machining
activities.

CU4. Perform drilling
or boring operations

P1. Select drill or boring tools according to drawings.

P2. Mount and set the required work-holding devices, work piece and cutting
tools.

P3. Adjust the RPM of machine according to the cutting speed.

P4. Perform the boring operation according to the drawing.

P5. Check quality of the component produced at different intervals.

P6. Observe personal and workplace safety.

CUS. Perform step
turning operations

P1. Mount and set the required work-holding devices, work piece and cutting
tools.

P2. Select and adjust appropriate speeds and feeds of turning machine.

P3. Produce a component which matches the work specifications using

appropriate methods and techniques.
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P4. Check quality of the component produced at different intervals.

P5. Follow safety precautions to ensure safe work and to avoid any injury.

CUG6. Perform knurling
Operations

P1.Select the knurling tool according to drawing.

P2. Set the tool and work piece in the machine according to procedure.

P3. Adapt methods and techniques to produce proper knurling on work piece.
P4. Select and adjust appropriate speeds and feeds of lathe machine.

Use coolants during knurling to achieve smooth impression on work piece.

P6. Observe personal and workplace safety.

CU7. Taper turning by tail
stock off-set method

P1.Loosen tailstock clamp out.

P2. Offset tailstock required amount.

P3.Centre cutting tool.

P4. Setup cutting tool for parallel turning.

P5. Starting at small diameter take excessive cuts until the taper is .05 to .06
in oversize.

P6.Check taper for accuracy using a taper ring gauge.

P7.Finish turn the taper to size and fit required.

CU8. Taper turning by
plain taper turning

attachment

P1.Remove the binding screw that cross slide to cross feed screw nut.
P2.Tighten the lock screw and set cutting tool on center.

P3. Set workpiece in lathe and mark length of taper.

P4.Use binding screw to connect sliding block to side of taper attachment.
P5. Select depth of feed cut by compound rest feed handle.

P6. Take a light cut and recheck taper fit.

P7.Finish turn and fit the taper to gauge.

CU9. Taper turning by
telescopic taper

turning attachment

P1.Clean and oil the guide bar.

P2.Loose lock screws and offset end of guide bar,

P3.Set the bar to required taper in degrees.

P4.Tighten the lock screw and set cutting tool on center.

P5. Set workpiece in lathe and mark length of taper and tighten connecting
screw on sliding block.

P6.Move carriage until center of attachment is opposite to length of taper.

P7.Lock anchor bracket to lathe bed.

P8.Take a cut and select depth of cut.

P8.Readjust the taper attachment, Take a light cut and recheck taper fit.

P9. Finish turn and fit the taper to gauge.

CU10. Perform Internal
and External
threading

Operations

P1. Mount and set the required work-holding devices, work piece and cutting
tools.

P2. Select and adjust appropriate speeds and feeds of turning machine.
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P3. Produce a component which matches the work specifications using
appropriate methods and techniques.

P4. Check quality of the component produced at different intervals.

P3.Use Proper cutting tool with required dimensions.

P5. Follow safety precautions to ensure safe work and to avoid any injury.

Knowledge & Understanding
K1. Safety precautions involved in work.
K2. Methods and techniques of mounting and setting of work-piece.
K3. Methods and techniques of adjusting operating parameters of machine tool.
K4. Procedure of adjusting speed and feed.
K5. Calculation of speed and feed.
K6. Use of holding and cutting tools
K7. Reading and interpreting work specifications, drawings and sketches.
K8. Method and technique of setting up and adjusting the machine.
K9. Techniques to check quality of component produced.
K10. Procedure of shutting down of machine and equipment after closure of activities.
K11. Safety precautions and procedures need to be observed during work.
K12. Types of drilling or boring tools and their function.
K13. Procedure of mounting and setting up of work-holding devices, work pieces and cutting tools.
K14. Method and technique of adjusting RPM of lathe machine.
K15. Safe boring procedures.
K16. Techniques of checking quality of components.
K17. Calculation of RPM.
K18. Safety precautions and procedures.
K19. Kinds of tapers.
K20. Types of taper turning methods.
K21. Calculation of tapers.
K22. Methods and techniques of adjusting speeds and feeds of turning machine.
K23. Method of checking quality of components produced.
K24. Specific safety guidelines and precautions.
K25. Types of knurling tools.
K26. Types of knurling.
K27. Procedure of setting tools and work piece in the machine.
K28. Methods of knurling.
K29. Procedure of adjusting speeds and feeds of lathe machine. Importance of using coolants during
knurling.
K30. Safety precautions and guidelines.
K31. Knowledge of lathe operations
K32. Use of dial indicator
K33. Calculations for taper turnings
K34. Knowledge of lathe operations
K35. Types of threading tool.
K36. Types of threading.
K37. Procedure of setting tools and work piece in the machine.
K38. Methods of threading.
Tool & Equipment
Lathe Machine
Cutting Tools
Measuring Tools
Personal Protective Equipment
Files

X3

¢

X3

¢

X3

¢

X3

¢

X3

%
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«» Vernier Caliper

+» Checking gauges

« Threading Tools
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0715-M&MT-29. Perform Drilling Machine Operations

Overview: This competency standard covers the skills and knowledge required to produce holes

using drilling machine, Perform counter boring and counter sinking and perform machine reaming

Competency Units

Performance Criteria

CUL. Produce holes
using drilling
machine

P1. Observe personal and work place safety.

P2. Set up drilling machine for producing holes according to job requirement.

P3. Manipulate the machine tool controls safely and correctly in line with
operational procedures.

P4. Produce components to the required quality and within the specified
dimensional accuracy.

P5. Carry out quality sampling checks at suitable intervals.

P6. Shut down the equipment to a safe condition on conclusion of the

machining activities.

CuU2. Perform counter
boring and counter
sinking

P1. Select relevant tools according to the information given in engineering
drawings and job specifications.

P2. Ensure tooling is correct in terms of size, shape, type, and grade for the
work.

P3. Position the work-piece in the drill in such a way that it is aligned,
secured and stable during drilling.

P4. Adjust speeds and feeds of drill in accordance with the size, type, and
hardness of work-piece material, so that the drill performs optimum

cutting without damage to work-piece.

CU3. Perform machine
reaming

P1. Observe personal and workplace safety.

P2. Clamp work-piece in the vice properly.

P3. Select reamer according to hole size and drawing requirements
P4. Set reamer in the drill chuck according to procedure.

P5. Use lubricants during reaming for smooth cutting.

P6. Ensure proper alignment of the reamer during operations.

Knowledge & Understanding

K1. Safety precautions.

K2. Procedure of setting up of drilling machine.

K3. Safe procedure for operating drilling machines.

K4. Types of drilling machines.

K5. Selecting and adjusting speed and feed of drilling machine.
K6. Importance of coolants in drilling operations.

K7. Methods and techniques of quality checks.

K8. Different types of drilling tools and their implications.

K9. Importance of selecting right drilling tool for the job specifications.




K10.

K11.

K12.

K13.

K14.

K15.

K16.

K17.

K18.
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Methods and techniques for positioning the work-piece in the drill to ensure proper alignment and
stability during drilling.

Using speeds and feeds chart for different types of materials and their hardness.
Specific safety precautions during boring and sinking operations.

Safety precautions.

Selecting reamer according to hole size.

Types of reamers (straight teeth or helical teeth).

Method of setting reamer in the drill chuck.

Importance of using lubricants during reaming.

Importance of alignment of the reamer during operations.

Tool & Equipment

0/
0.0

Drilling Machines

Drill chuck with Key

Machine Vice

Marking Tools

Measuring Tools

Drill Sleeve and Socket

Personal Protective Equipment

Counter drill

Cutting oll

Tri square

Measuring Tool
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0715-M&MT-30. Perform Shaper, Planar and Slotter Machining
Operations
Overview: This competency standard covers the skills and knowledge required to produce a squared
shape work piece, Produce V shaped work piece, Machining a Rack Gear, T-slot Machining,

Machining Irregular Surfaces, Machining External Keyways and Machining internal Keyways

Competency Units Performance Criteria

P1.Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

P2. Dial the machine vice according to job requirement.

CUL. Produce a _ _ _ _

squared shape work P3. Select point cutting tool and set machine as per requirements.

piece P4. Mount cutting tool and work piece in the machine.

P5. Check quality of the component at suitable intervals.

P6. Shut down the machine at safe position after finishing the work.

CU2. Produce V shaped P1. Identify safety hazards related with shaping operations and take
work piece . : . .
appropriate steps to avoid any injury or accident.
P2. Dial the machine vice according to job requirement.
P3. Select point cutting tool and set machine according to job requirements.
P4. Mount cutting tool and work piece in the machine.
P5. Check quality of the component at suitable intervals.

P6. Shut down the machine in safe position after finishing the work

P1. Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

P2. Dial the machine vice according to job requirement.

CU3. Machining a Rack Gear P3. Select point cutting tool and set machine according to job requirements.

P4. Mount cutting tool and work piece in the machine.

P5. Set the job/Tool Movement According to specified speed

P6. Check quality of the component at suitable intervals.

P7.Shut down the machine in safe position after finishing the work

P1. Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

P2. Dial the machine vice according to job requirement.

CUA4. T-slot Machining P3. Select point cutting tool and set machine according to job requirements.

P4. Mount cutting tool and work piece in the machine.

P5. Check quality of the component at suitable intervals.

P6. Shut down the machine in safe position after finishing the work

CU5. Machining Irregular P1.ldentify safety hazards related with shaping operations and take
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Surfaces

appropriate steps to avoid any injury or accident.

P2. Dial the machine vice according to job requirement.

P3. Select point cutting tool and set machine according to job requirements.

P4. Mount cutting tool and work piece in the machine.

P5. Use Different feed and speed of cutting and different points according to
given drawing

P6. Check quality of the component at suitable intervals.

P7.P6. Shut down the machine in safe position after finishing the work

CUG6. Machining External
Keyways

P1. Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

P2. Dial the machine vice according to job requirement.

P3. Select point cutting tool and set machine according to job requirements.

P4. Mount cutting tool and work piece in the machine.

P5. Check quality of the component at suitable intervals.

P6. Shut down the machine in safe position after finishing the work

CUG6. Machining internal
Keyways

P1. Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

P2. Dial the machine vice according to job requirement.

P3. Select point cutting tool and set machine according to job requirements.

P4. Mount cutting tool and work piece in the machine.

P5. Check quality of the component at suitable intervals.

P6. Shut down the machine in safe position after finishing the work

Knowledge & Understanding
K1. List safety hazards related with the shaper machine operations.
K2.  Use of Dial indicator
K3. Method of mounting of cutting tool
K4.  Checking of right angle with the tri square.
K5.  Explain square facing procedure.
K6.  Safety guidelines and procedures.
K7.  Safety checks for operating shaper machine.
K8. Interpreting information given in the engineering drawings and job specifications
K9.  Checking of angle with the bevel protector.
K10. V-Shape cutting procedure.

Tool & Equipment

X3

¢

X3

S

Machine Vice
Tri square
Vernier Caliper

X3

¢

X3

%

X3

¢

X3

%

Point cutting tools

X3

¢

Shaper, Planar or Slotter

Dial indicator with magnet stand

Personal Protective Equipment
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Perform Milling Operations

Overview: This competency standard covers the skills and knowledge required to Prepare Blank for

Generating the Gear, Select Tools and Equipment for Gear Cutting, Produce a square shaped work

piece, Generate spur gear (Direct Indexing) On Milling Machine, Generate spur gear (Differential

Indexing) On Milling Machine, Generate Helical Gear On Milling Machine, Perform slotting or grooving

on work piece, Perform drilling or boring using milling machine, Milling a T slot, Bevel gear cutting on

milling machine, Practice of spur rack cutting and Practice of helical rack cutting.

Competency Units

Pe

rformance Criteria

P1. Interpret drawing and arrange the material according to job requirement
P2. Prepare the work-piece by required machining (sawing and filing etc.)
CUL. Prepare Blank _ _
for Generating the and get it ready for turning the blank
Gear P3. Check and verify the dimensions of blank for generating gear as per
drawing
P1. Select the material, type, shape and size of cutter(s) according to the job
CU2. Select Tools and requirements
Equipment L . . .
. P2. Arrange the measuring instruments and holding devices to attain
for Gear Cultting
accuracy of the work as per prescribed method
P1. Identify safety hazards related with milling operations and take appropriate
steps to avoid any injury or accident.
P2. Dial the machine vice according to job requirement.

CU3. Produce a
square shaped work
piece

P3.

P4.

P5.

P6.

P7.

Select cutters and set machine as per requirements.

Mount cutters and work piece in the machine.

Produce a part matching the process plan and the part print specifications.
Check quality of the component at suitable intervals.

Shut down the machine at safe position after finishing the work.

CU4. Generate spur
gear (Direct Indexing)
On Milling Machine.

P1.
P2.
P3.
P4.
P5.
P6.
P7.
P8.

Select gear cutter and indexing plate on a milling machine

Mount indexing plate on indexing head.

Centre indexing head and its tail stock.

Fix indexing head and tail stock on milling table.

ENGAGE worm shaft from worm wheel

Adjust speed feed and direction of the cutter.

Mount Gear blank on mandrel.

Hold one side of mandrel on chuck of indexing head and other side in tail

stock
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P9. Start machine and carry out cutter at zero point vertically.
P10. Carry out cutter at zero point horizontally.
P11. Apply depth for rough cut and engage machine automatically in
longitudinal direction
P12. Move table back at zero point.
P13. Apply full depth for final cut and engage machine automatically in forward
direction.
P14. Repeat the process simultaneously until tooth is obtained.
P1. Select gear cutter and indexing plate on a milling machine
P2. Mount indexing plate on indexing head.
P3. Centre indexing head and its tail stock.
P4. Fix indexing head and tail stock on milling table.
P5. Revolve index plate forward or backward part of turn while index crank turn
to proper spacing
P6. Choose the number close to required division that can be indexed by
simple indexing
P7. Adjust speed feed and direction of the cutter.
gga?'(gﬁ-fne?gtﬁjpur P8. Mount Gear blank on mandrel.
Indexing) On Milling P9. Hold one side of mandrel on chuck of indexing head and other side in talil
Machine. stock
P10. Start machine and carry out cutter at zero point vertically.
P11. Carry out cutter at zero point horizontally.
P12. Apply depth for rough cut and engage machine automatically in
longitudinal direction
P13. Move table back at zero point.
P14. Apply full depth for final cut and engage machine automatically in forward
direction.
P15. Repeat the process simultaneously until tooth is obtained.
P1. P1.Select a indexing plate to machine a helical gear on a manual machine,
P2. Mount gear set to engage lead screw and indexing head spindle
P3. Centre indexing head and its tail stock.
P4. Fix indexing head and tail stock on milling table.
CUG6. Generate Helical
Gear On Milling P5. Adjust speed feed and direction of the cutter.
Machine P6. Mount Gear blank on mandrel.
P7. Hold one side of mandrel on chuck of indexing head and other side in tail
stock
P8. Start machine and carry out cutter at zero point vertically.
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P9. Carry out cutter at zero point horizontally.

P10. Apply depth for rough cut and engage machine automatically in
longitudinal direction

P11. Move table back at zero point.

P12. Apply full depth for final cut and engage machine automatically in forward
direction.

P13. Repeat the process simultaneously until tooth is obtained.

CU?7. Perform slotting
or grooving on work
piece

P1. Identify safety hazards related with milling operations and take appropriate
steps to avoid any injury or accident.

P2. Set the work piece in machine vice according to procedure.

P3. Select the appropriate cutter as per specifications.

P4. Adjust the milling cutter for slotting and grooving.

P5. Determine the touching point of the work piece.

P6. Produce slotting or grooving on the workpiece to the required quality.

P7. Check quality of the component at suitable intervals.

P8. Shut down the machine at safe position after finishing the work.

P9. Observe personal and workplace safety at all time.

CuU8. Perform drilling
or boring using milling
machine

P1. Identify safety hazards related with milling operations and take appropriate
steps to avoid any injury or accident.

P2. Select drill or boring tools according to drawings.

P3. Mount and set the required work-holding devices, work piece and cutting
tools.

P4. Adjust the RPM of machine according to the standard chart.

P5. Perform the boring operation according to the drawing.

P6. Check quality of the component produced at different intervals.

P7. Shut down the machine at safe position after finishing the work.

P8. Observe personal and workplace safety at all time.

CU9. Milling a T slot

P1. Layout position of a T slot.

P2. Square vertical milling machine with machine table.

P3. Mount work in milling machine.

P4. Machine the center slot to proper depth of T slot by end mill.
P5. Remove end mill and mount proper t slot cutter.

P6. Machine lower part of the slot.

CU10.Bevel gear
cutting on milling
machine.

P1.Cut The materials to size
P2. Cut workpiece with lathe that is shaped into a gear blank.
P3. Cut gear with a Coniflex generator.

P4. Remove Burrs on the teeth with a deburring machine.
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P1. Hold the work piece in milling machine.

P2. Hold milling cutter in rack milling attachment.
CUL11. Practice of spur | p3. Hold cutter at 90 degree for spur cutting.
rack cutting. _ _
P4. Move the table for each tooth by rack indexing attachment.

P5. Continue operation until required length is obtained.

P1. Hold the work piece in milling machine.

P2. Hold milling cutter in rack milling attachment.
CU11. Practice of P3. Hold cutter at some angle for helical cutting.
helical rack cutting ) . _
P4. Move the table for each tooth by rack indexing attachment. Continue

operation until required length is obtained.

Knowledge & Understanding
K1. List safety hazards related with the milling machine operations.
K2. Use of dial indicator
K3. Method of mounting the cutters
K4. Checking of right angle with the tri- square.
K5. Explain square milling procedure.
K6. Safety guidelines and procedures.
K7. Safety checks for operating milling machine.
K8. Interpreting information given in the engineering drawings and job specifications.
K9. Knowledge of spur gear design
K10. Identifying safety hazards associated with milling machine operations.
K11. Quality checks procedures and techniques.
K12. Types of drill or boring tools and their function.
K13. Procedure of mounting and setting up of work-holding devices, work pieces and cutting tools.
K14. Method and technique of adjusting RPM of milling machine.
K15. Safe Boring and milling procedures.
K16. Techniques of checking quality of components.
K17. Bevel gear design
K18. Spur rack and gear design
K19. Helical rack design
Tools & Equipment
+ Measuring and Marking Tools
% Surface Table
% Machine Vice
« Tri square

+« Vernier Caliper
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Dial indicator with magnet stand

Milling cutters

Personal Protective Equipment

Milling machine and its accessories

Slotting cutter

Depth gauge

End mil cutter

Boring unit

Boring tools

Drill

Internal Micrometer

%

NAVTTC
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Generate Gears on Hobbing Machine

Overview: This competency standard covers the skills and knowledge required to Prepare Blank for

Generating the Gear, Select Tools and Equipment for Gear Cutting, Set Hobbing Machine for

Operations, Carry out Hobbing Operations for spur Gear

Generating and Carry out Hobbing

Operations for Helical Gear Generating

Competency Units

Performance Criteria

CUL. Prepare Blank for
Generating the Gear

P1.
P2.

P3.

Interpret drawing and arrange the material according to job requirement
Prepare the work-piece by required machining (sawing and filing etc.)
and get it ready for turning the blank

Check and verify the dimensions of blank for generating gear as per

drawing

CU2. Select Tools and
Equipment
for Gear Cultting

P1.

P2.

Select the material, type, shape and size of cutter(s) according to the job
requirements

Arrange the measuring instruments and holding devices to attain
accuracy of the work as per prescribed method

CU3. Set Hobbing
Machine for
Operations

P1.

P2.

P3.

P4.

Clamp the gear blank and hob cutter into their holding devices as per
standard practice

Maintain safe distance between gear blank and hub cutter as per
prescribed method

Adjust the revolution per minute (rpm) of hob cutter and table according
to the specifications of work-piece

Adjust the parameters of speed and feed from control unit as per
prescribed method

CU4. Carry out Hobbing
Operations for spur Gear
Generating

P1.

P2.

P3.

Produce simple/angled/differential indexing and divide the gear into

required number of divisions

Check the hob cutter and the gear blank that both are positioned

properly and adjust them, if required

Adjust speed feed and direction of the cutter.

P4.Mount Gear blank on mandrel.

P5.Hold one side of mandrel on chuck of indexing head and other side in tail

stock

P6.Start machine and carry out cutter at zero point vertically.

P7.Carry out cutter at zero point horizontally.

P8.Apply depth for rough cut and engage machine automatically in longitudinal

direction
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P9.Move table back at zero point.
P10.Apply full depth for final cut and engage machine automatically in forward
direction.

P11.Repeat the process simultaneously until tooth is obtained.

CUS. Carry out Hobbing
Operations for Helical
Gear

Generating

P1.Check the hob cutter and the gear blank that both are positioned
properly and adjust them, if required

P2.Fix indexing head and tail stock on milling table.

P3.Adjust speed feed and direction of the cutter.

P4.Mount Gear blank on mandrel

P5.Hold one side of mandrel on chuck of indexing head and other side in tail
stock

P6.Start machine and carry out cutter at zero point vertically.

P7.Carry out cutter at zero point horizontally.

P8.Apply depth for rough cut and engage machine automatically in longitudinal
direction

P9.Move table back at zero point.

P10.Apply full depth for final cut and engage machine automatically in forward
direction.

P11.Repeat the process simultaneously until tooth is obtained

Knowledge & Understanding

K1.Spur gear design

K2.Hobbing machine operations

K3.HELICAL gear design

Tool &Equipment

+ Measuring and Marking Tools

O/
0‘0

Surface Table

O/
0‘0

+ Hobbing machine

hobbing machine and its accessories
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0715-M&MT-33. Perform broaching operation

Overview: This competency standard covers the skills and knowledge required to Machining Irregular

Surfaces, Make keyways and Make internal gears

Competency Units

Performance Criteria

CU1. Machining Irregular
Surfaces

P1.

P2.
P3.
P4.
PS.

P6.
P7.

Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

Dial the machine vice according to job requirement.

Select point cutting tool and set machine according to job requirements.
Mount cutting tool and work piece in the machine.

Use Different feed and speed of cutting and different points according to
given drawing

Check quality of the component at suitable intervals.

Shut down the machine in safe position after finishing the work

CU2.Make keyways

P1.

P2.
P3.
P4.
P5.

P6.
P7.

Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

Dial the machine vice according to job requirement.

Select broaching tool and set machine according to job requirements.
Mount broaching tool and work piece in the machine.

Use Different feed and speed of cutting and different points according to
given drawing

Check quality of the component at suitable intervals.

P6. Shut down the machine in safe position after finishing the work

CU3. Make internal

gears

P1.

P2.
P3.
P4.
PS.
P6.

P7.
P8.

Identify safety hazards related with shaping operations and take
appropriate steps to avoid any injury or accident.

Dial the machine vice according to job requirement.

Attach indexing head on the machine.

Select broaching tool and set machine according to job requirements.
Mount broaching tool and work piece in the machine.

Use Different feed and speed of cutting and different points according to
given drawing

Check quality of the component at suitable intervals.

Shut down the machine in safe position after finishing the work

Knowledge & Understanding

K1. List safety hazards related with the shaper machine operations.
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K2. Use of Dial indicator

K3. Method of mounting of cutting tool

K4. Checking of angle with the bevel protector.

K5. V-Shape cutting procedure.

K6. Safety guidelines and procedures.

K7. Safety checks for operating shaper machine.

K8. Interpreting information given in the engineering drawings and job specifications.

Tool & Equipment

% Broaching Machine

< Machine Vice

% Tri square/bevel protector

% Vernier Caliper

+« Dial indicator with magnet stand

« Point cutting tools

+« Personal Protective Equipment
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| 0715.4 Advance machining

0715-M&MT-34. Carry Out Computerized Numerical Control (CNC)
Machine Operations

Overview: This competency standard covers the skills and knowledge required to Set CNC machine
according to job requirements, Perform Milling Operations Using CNC Machine and Perform turning

operations using CNC machine

Competency Units Performance Criteria

_ P1.Follow safe work practices
CU1 Comply with _
_ P2. Report workplace hazards and accidents
occupational health
P3. Follow emergency procedures
and safety and _ _ _
_ P4.dentify current resource use and environmental issues.
environmentally _ _ _
) P5. Comply with environmental regulations.
sustainable work N _ _ _
] P6. Seek opportunities to improve environmental practices and resource
practices o
efficiency.

CU2 Set CNC machine | P1. Mount and set the work-piece and cutting tool according to procedures.
according to job

requirements P2. Set up and adjust machine according to parameters to achieve work

specification.
P3. Report uncertainties and deviations to person concerned for timely
action.

P4. Observe safety and workplace precautions to avoid any injuries.

CU3 . Perform Milling P1. Match work piece data with CAD data through software simulation.
gﬁgﬁ?cnhsmismg P2. Execute program on CNC milling to perform milling operations (e.g.
surfacing, drilling, slotting, tapping, key ways, step cutting etc.) to
achieve work specifications.
P3. Follow correct specifications for the component to be produced.
P4. Report uncertainties and deviations to person concerned for timely
action.
P5. Observe safety and workplace precautions to avoid any injuries
CU4 Perform turning P1. Match work piece data with CAD data through software simulation.
;)npaecrﬁtrilc‘)ans using CNC P2. Execute program on CNC Lathe to perform turning operations to

achieve work specifications.
P3. Follow correct specifications for the component to be produced.
P4. Report uncertainties and deviations to person concerned for timely

action.

P5. Observe safety and workplace precautions to avoid any injuries.
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Knowledge & Understanding

K1.
K2.
K3.
K4.
K5.
K6.
K7.
K8.
K9.
K10.
K11.
K12.
K13.
K14.
K15.
K16.
K17.
K18.

K19.
K20.

Basic knowledge of CNC machine.

Machine process standards and functions.

Methods and techniques of adjusting operating parameters of machine.

Interpreting work specifications.

Techniques for checking quality of components produced.

Basic knowledge of G-Code and M-Code.

Basic computer operations.

Procedure for reporting uncertainties and deviations to person concerned for timely action.
X, Y, and Z axis.

Safety precautions and guidelines.

Use of control panel.

Quiality check points with standards.

Basic knowledge of machine margins and alignments.

Interpret drawing and work specifications.

Reporting procedures in case of UN certainties and deviations.

G-Code and M-Code.

Use of coordinate system

Functions of CNC Lathe Machine and range of turning operations which include facing,
grooving, tapering, taper turning, step turning, form turning, threading, knurling, drilling,
boring, reaming.

Interpreting machine check sheet.

Safety precautions and guidelines.

Tools & Equipment

X3

S

X3

S

X3

S

X3

8

X3

¢

X3

8

X3

%

CNC machine

CNC Manual

CNC milling machine with all accessories
Cutting Tools

Tool Kit

Gauges

Measuring Instruments
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0715-M&MT-35. Perform CNC Lathe Operations

Overview: This competency standard covers the skills and knowledge required to mount the Job,

Generate the Program, Run Simulation, Feed the Program, Perform CNC Lathe Operations

| Competency Units

Performance Criteria

CU1. Mount the Job

P1. Mount the work-piece by considering the working capacity of
machine as well as job requirement according to the drawing/design

P2. Select appropriate work holding device(s) in order to achieve
dimensional accuracy and clamp the job firmly as per standard
practice

P3. Attain proper alignment of tool/ cutter and work-piece e.g. concentricity
of rotating jobs as per set practice

P4. Keep safe measures while mounting the work-piece so that unwanted
operation by machine may not be initiated as per safety precautions

CU2. Generate the
Program

P1. Interpret job requirements, calculate extra material to be removed
and define reference point as per drawing/design

P2.Define absolute or incremental coordinates system, tool path strategies,
machining features and tool compensation for generating the tool
path as per
standard procedure

P3.Use appropriate part programming credentials (Sequence, G-codes,
M-codes, coordinates, feed, speed, tooling information etc.) according
to the CNC machine control unit

P4.Keep record of generated part program in soft/hard form in order to

feed into machine control unit as per standard procedure

CU3. Run Simulation

P1. Feed the generated part program into appropriate simulation platform
and run simulation for checking the tool gouge according to safety
measures

P2. Run simulation and verify movements of tool/cutter to get same results
as per defined sequence

P3. Identify occurrence of errors and modify the program as per defined

procedure

CUA4. Feed the Program

P1. Ensure proper synchronization between machine control unit and
part program file as per standard operating procedure

P2. Switch machine to receiving mode and feed the desired part
program file into machine control unit for further execution as per

standard operating
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P3.

procedure
Select the desired part program file for execution as per standard

operating procedure

CUS5. Perform CNC
Lathe Operations

P1.

P2.

P3.

P4,

P5.

Ensure to control the safe operation of working on CNC machines
before executing part program according to the safety measures
Control the feeds, speeds and override of machine before operating
according to the prescribed procedure

Switch machine to execution mode (single block or auto) and press
cycle start to run the machining

sequence as per prescribed method

Compare the block-wise movements of machining

sequence thoroughly during operating of machine

according to the part program file

Complete the job and inspect its accuracy and precision according to

the drawing/design

Knowledge & Understanding

K1.  Work place safety and health considerations

a. Use of Personal Protective Equipment

b. Reading Drawing.

c. Mechanism of working of CNC lathe machine
K2. Use of control panel and commands
K3. Program debugging techniques
K4. Use of Simulation software
K5. Use of portable devices for CNC lathe
K6. Use of Turret / Magazine and their sequence of tool mounting
K7.  Possible accidents and their counteractions
K8. Coolant types along with benefits and uses
K9. Methods of calculating Coordinates techniques
K10. G codes and M codes
K11. Feed and speed concepts in Lathe Machine
K12. Lathe operations such as Facing, Turning, Drilling, Grooving, Threading,

Knurling, Boring etc.
K13. Use of Lathe tools and their types with respect to operations and materials

Tools & Equipment

K14. CNC Lathe Machine or Turning Centre along with Standard Accessories

K15. Lathe Tooling (Assorted Range)

K16. CNC Programming Manual

K17. CAM Software with Simulation Module

K18. Measuring Instruments (Vernier, Inside/Outside Calipers, Micrometer, Steel Rule,
K19. Tri-Square, Bevel Protractor etc.)




K21.

K22.

K23.

K24.

K25.

National CS (Level-5) for Mechanical Technology

Work Holding Devices

Measuring Gauges

Tooling Catalogue

CNC Manual

Complete Set of Computer System with Multimedia Projector

Personal Protective Equipment (PPE)

NAVTTC
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0715-M&MT-36. Perform CNC Milling Operations

Overview: This competency standard covers the skills and knowledge required to Mount the job on

Milling Machine, Generate the Program for CNC Milling, Run Simulation, Feed the Program into CNC

Milling and Perform CNC Milling Operations

| Competency Units

| Performance Criteria

CUL. Mount the job
on Milling
Machine

P1.

P2.

P3.

P4.

Mount the work-piece by considering the working capacity of machine as
well as job requirement according to the drawing/design

Select appropriate work holding device(s) in order to achieve dimensional
accuracy and clamp

the job firmly as per standard practice

Attain proper alignment of tool/ cutter and work-piece e.g. co-axiality,
concentricity of rotating

jobs as per set practice

Keep safe measures while mounting the work-piece so that unwanted
operation by machine

may not be initiated as per safety precautions

CU2. Generate the
Program for
CNC Milling

P1.

P2.

P3.

P4.

P5.

P6.

Select appropriate CAM software according to the machine control unit
and import 3D model into it as per standard procedure

Define reference point and apply material/stock for machining to the
design/model as per job requirements

Apply machining feature(s), toolpath strategies and leads/links as per
prescribed procedure

Generate part program file against the applied machining sequence
according to the post processor of CNC machine

Use appropriate part programming credentials (Sequence, G-codes, M-
codes, Coordinates, Feed, Speed, Tooling Information etc.) according

to the CNC machine control unit

Keep record of generated part program file in order to feed into

machine control unit as per standard procedure

CU3. Run
Simulation

P1.

P2.

P3.

Feed the generated part program into appropriate simulation platform and

run simulation for checking the tool gouge according to safety measures

Run simulation and verify movements of tool/cutter to get same results

as per defined sequence

Identify occurrence of errors and modify the program as per defined
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procedure

CU4. Feed the P1.

Program into
CNC Milling

P2.

P3.

Ensure proper synchronization between machine control unit and part
program file as per standard operating procedure

Switch machine to receiving mode and feed the desired part program file into
machine control unit for further execution as per standard operating

procedure

Select the desired part program file for execution as per standard operating
procedure

CUS5. Perform CNC P1.

Milling
Operations

P2.

P3.

P4,

P5.

Ensure to control the safe operation of working on CNC machines
before executing part program according to the safety measures

Control the feeds, speeds and override of machine before operating
according to the prescribed procedure

Switch machine to execution mode (single block or auto) and press cycle
start to run the machining sequence as per prescribed method

Compare the block-wise movements of machining sequence thoroughly
during operating of machine according to the part program file

Complete the job and inspect its accuracy and precision according to the
drawing/design

Knowledge & Understanding

K1.
K2.
KS.
K4.
KS.
K6.
K7.
K8.

Work place safety and health considerations

Use of PPE’s

Use of CAM and 3D models
Mechanism of working of CNC Milling Machine

Use of control panel and commands

Program debugging techniques

Use of Simulation Software

Use of portable devices for CNC Milling

a. Use of turret / Magazine and their sequence of tool mounting

-~ 0o a0 o

Possible accidents and their counteractions
Coolant types along with benefits and uses
Methods of calculating Coordinates techniques
G codes and M codes

Use of Clamping devices and their types

g. Feed and speed concepts in Milling machine

K9. Milling machine operations such as Facing, Drilling, Grooving, threading, Boring etc.
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h. Use of Milling tools and their types with respect to operations and materials

Tools & Equipment

7
0’0

CNC Milling Machine or Machining Centre along with Standard Accessories

«» Zero Setter, Edge Finder and Dial Indicator

< Power Vice

+» CNC Programming Manual

< CAM Software with Simulation Module

% Measuring Instruments (Vernier, Inside/Outside Calipers, Micrometer, Steel Rule,

« Tri-Square, Bevel Protractor etc.)

+» Work Holding Devices

« Measuring Gauges

% Tooling Catalogue

« Complete Set of Computer System with Multimedia Projector

< CNC Manual

« Personal Protective Equipment (PPES)
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0715-M&MT-37. Perform CNC EDM Wire-Cut Operations

Overview: This competency standard covers the skills and knowledge required to mount the Job on

EDM Wire Cut Machine, Generate the Program, Run Simulation, Feed the Program, Perform CNC
EDM Wire-cut Operations

Competency Units

Performance Criteria

CU1. Mount the Job
on EDM Wire
Cut Machine

P1. Mount the work-piece by considering the working capacity of machine

as well as job requirement according to the drawing/design

P2. Select appropriate work holding device(s) in order to achieve dimensional

accuracy and clamp the job firmly as per standard practice

P3. Install and adjust proper alignment of installed wire to the vertical direction as
per standard practice

P4. Keep safe measures while mounting the work-piece and installing the wire

so that unwanted operation

by machine may not be initiated as per safety precautions

CU2. Generate the

P1. Select appropriate CAM software according to the machine control unit

Program and import drawing/sketch into it as per standard procedure
P2. Define reference point also known as start point and apply toolpath by
considering the wire compensation according to the prescribed procedure
P3. Execute the generated part program file in order to perform wire cutting
operation as per prescribed method
CU3. Run P1. Refer to the simulation platform and run simulation of wire cutting sequence
Simulation

as per prescribed method

P2. Run simulation and verify movements of wire cutting to get same results as
per defined sequence

P3. Identify occurrence of errors and modify the applied toolpath as per

prescribed procedure

CU4. Feed the
Program

P1. Ensure proper synchronization between machine control unit and part
program file as per standard
operating procedure

P2. Select and execute the desired part program file as per standard operating

procedure

CUS5. Perform CNC
EDM Wire-cut

P1. Ensure to control the safe operation of working on EDM wire-cut machine
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Operations

before execution of part program according to the safety measures

P2. Adjust the feeds, speeds by adjusting amperes and current setting before
operating according to the prescribed procedure

P3. Switch machine to execution mode and start to work on defined toolpath as
per prescribed method

P4. Compare the movements of machining sequence thoroughly during
operating of machine according to the part program file

P5. Complete the job and inspect its accuracy and precision according to the
drawing/design

Knowledge & Understanding
K1. Work place safety and health considerations

K2. Use of PPE’s

K3. Use of CAD/CAM and 3D models

K4. Coolant types along with benefits and uses
K5. Mechanism of working of CNC EDM wire cut machine
K6. Use of control panel and commands

K7. Program debugging techniques

K8. Use of Simulation

K9. Use of portable devices for CNC EDM wire cut
K10. Possible accidents and their counteractions
K11. Methods of calculating Coordinates techniques
K12. G codes and M codes

K13. Use of Clamping devices and their types

K14. Feed and speed concepts

Tools & Equipment

X3

8

X3

8

X3

S

X3

S

X3

8

X3

¢

CNC Manual

X3

S

CNC EDM Wire-cut Machine along with Standard Accessories
Wire Spool(s) with Wire Dia 0.18mm

Wire-cut Software (YH, YL or HF)

Measuring Gauges with Dial Indicator

Tooling Catalogue

Measuring Instruments (Vernier, inside/ Outside Calipers, Micrometer, Steel Rule, Tri-Square,

Bevel Protractor etc.)

X3

S

X3

¢

X3

S

X3

S

Work Holding Devices

Personal Protective Equipment (PPES)

Complete set of computer system with multimedia projector
Work Holding Devices
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Perform advance mechanical machining processes

Overview: This competency standard covers the skills and knowledge required to

Competency Units

Performance Criteria

Cul

Sonic Machining

Perform Ultra-

P1. Analyze the machining characteristics of ultrasonic machining and identify
the effect of various machining
parameter.

P2. Develop the work holding unit and tool holding arrangement.

P3. Perform analysis of variance (ANOVA) to find out percentage
contribution of USM process parameters on material removal rate, surface
roughness, hole taper and radial overcut.

P4. Analyzing the influence of process
parameters on material removal rate and surface roughness during

machining

CU2. Mount the Job on
CNC water jet
Cutting Machine

P1. Mount the work-piece by considering the working capacity of machine as
well as job requirement according to the drawing/design.

P2. Select appropriate work holding device(s) in order to achieve dimensional

accuracy and clamp the job firmly as per standard practice

P3. Install and adjust proper alignment of water jet to the vertical direction as

per standard practice
P4. Keep safe measures while mounting the work-piece and installing the
water jet nozzle so that unwanted operation

by machine may not be initiated as per safety precautions.

CU3. Generate the
Program

P1. Select appropriate CAM software according to the machine control unit
and import drawing/sketch into it as per standard procedure

P2. Define reference point also known as start point and apply toolpath by
considering the wire compensation according to the prescribed procedure

P3. Execute the generated part program file in order to perform wire cutting

operation as per prescribed method

CUA4. Run Simulation

P1. Refer to the simulation platform and run simulation of water jet cutting
sequence as per prescribed method

P2. Run simulation and verify movements of water jet cutting to get same
results as per defined sequence

P3. ldentify occurrence of errors and modify the applied toolpath as per

prescribed procedure

CUS. Feed the
Program

P1. Ensure proper synchronization between machine control unit and part
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P2.

program file as per standard
operating procedure
Select and execute the desired part program file as per standard operating

procedure

CUG6. Perform CNC
water jet cutting
Operations

P1.

P2.

P3.

P4.

PS5.

Ensure to control the safe operation of working on CNC water jet cutting
machine before execution of part program according to the safety
measures.

Adjust the feeds, speeds by adjusting amperes and current setting before
operating according to the prescribed procedure

Switch machine to execution mode and start to work on defined toolpath
as per prescribed method

Compare the movements of machining sequence thoroughly during
operating of machine according to the part program file

Complete the job and inspect its accuracy and precision according to the
drawing/design

Knowledge & Understanding

K1. Describe USM process for machining

K2. Describe Rotary ultrasonic vibration machining.

K3. Describe Chemical-assisted ultrasonic vibration machining.
K4. Describe transducer and a sonotrode

K5. Describe Piezo electric transducer

K6. Describe Magneto-strictive transducer

K7. Describe CNC system.

K8. Work place safety and health considerations.

K9. Use of PPE’s.

K10. Use of CAD/CAM and 3D models.

K11. Coolant types along with benefits and uses.
K12. Use of control panel and commands

K13. Program debugging techniques

K14. Use of Simulation
K15. Use of portable devices for CNC water jet machine.
K16. Possible accidents and their counteractions

K17. Methods of calculating Coordinates techniques
K18. G codes and M codes

K19. Use of Clamping devices and their types

K20. Feed and speed concepts

K21. Explain Working Principle

K22. Explain schematic diagram

Tool and Equipment

+ Magneto-strictive Transducer
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Tool Holder

Job Holder

Hydraulic unit

Intensifier

Accumulator

Filter

Water transmission lines

On/Off Valve

Water jet nozzle

Water jet catchers

Fluid additives

%
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0715-M&MT-39. Perform Laser Beam Machining &

electroplating/chemical machining

Overview: This competency standard covers the skills and knowledge required to mount the Job on

CNC Laser Cutting Machine, Generate the Program, Run Simulation, Feed the Program, Perform

CNC laser cutting Operations and Prepare for electroplating process

Competency Units

Performance Criteria

CU1. Mount the Job on
CNC Laser
Cutting Machine

P1. Mount the work-piece by considering the working capacity of machine as
well as job requirement according to the drawing/design.

P2. Select appropriate work holding device(s) in order to achieve dimensional
accuracy and clamp the job firmly as per standard practice

P3. Install and adjust proper alignment of Laser cutting to the direction as per
standard practice

P4. Keep safe measures while mounting the work-piece and installing the
laser beam so that unwanted operation by machine may not be initiated

as per safety precautions.

CU2. Generate the
Program

P1. Select appropriate CAM software according to the machine control unit
and import drawing/sketch into it as per standard procedure

P2. Define reference point also known as start point and apply toolpath by
considering the wire compensation according to the prescribed procedure

P3. Execute the generated part program file in order to perform wire cutting

operation as per prescribed method

CU3. Run Simulation

P1. Refer to the simulation platform and run simulation of water jet cutting
sequence as per prescribed method

P2. Run simulation and verify movements of water jet cutting to get same
results as per defined sequence

P3. Identify occurrence of errors and modify the applied toolpath as per

prescribed procedure

CU4. Feed the
Program

P1. Ensure proper synchronization between machine control unit and part
program file as per standard
operating procedure

P2. Select and execute the desired part program file as per standard operating

procedure

CUS. Perform CNC
laser cutting
Operations

P1. Ensure to control the safe operation of working on CNC laser cutting

machine before execution of part program according to the safety




CUG6. Prepare for
electroplating
process
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measures.

P2. Adjust the feeds, speeds by adjusting amperes and current setting before
operating according to the prescribed procedure

P3. Switch machine to execution mode and start to work on defined toolpath
as per prescribed method

P4. Compare the movements of machining sequence thoroughly during
operating of machine according to the part program file

P5. Complete the job and inspect its accuracy and precision according to the
drawing/design

P1.Identify electroplating requirements

P2.Materials and racking arrangement are checked for non-conformance to
specifications/job requirements.

P3..All plant and equipment relevant to process are checked for compliance
with safety and operational requirements.

P4.. Instrumentation/gauges are checked for operation.

P5. Condition of solution is checked

Knowledge & Understanding

K1. Work place safety and health considerations.

K2. Use of PPE'’s.

K3. Use of CAD/CAM and 3D models.

K4. Coolant types along with benefits and uses.

K5. Mechanism of working of CNC laser cutting machine

K6. Use of control panel and commands

K7. Program debugging techniques

K8. Use of Simulation

K9. Use of portable devices for CNC laser cutting machine.

K10. Possible accidents and their counteractions

K11. Methods of calculating Coordinates techniques

K12. G codes and M codes

K13. Use of Clamping devices and their types

K14. Feed and speed concepts

K15. Explain Working Principle

a. Explain schematic diagram

K16. Describe high pressure pumps.

K17. Describe Valves.




K19.
K20.
K21.
K22.
K23.
K24.
K25.
K26.
K27.
K28.
K29.

K30.
K31.
K32.
K33.

K34.

National CS (Level-5) for Mechanical Technology
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Basic knowledge of electroplating process, machine components, treatment solutions, process

parameters

A basic knowledge of electroplating solutions and handling procedures
Treatment stages

Information relevant to plating products, treatment baths, settings
Characteristics of a variety of base materials that can be plated

Pre-treatment s, treatments and post treatments in relation to task requirements
Required equipment checks

Hazards and control measures associated with electroplating processes
Operational requirements of all plant and equipment associated with the relevant process
The purpose and typical settings of different instruments/gauges

Sequences and requirements involved in moving materials

The range of adjustments permissible for given operating parameters including voltage, current

and temperature

Variances outside the control of the operator

Common faults and imperfections/deviations

Adjustments to suit specific process deviations

Effects of rust, corrosion and other contaminants and the reasons for rejecting incorrectly
loaded work

Safe operating procedures, safety and personal protective equipment, hazards of specific

solutions

Tool and Equipment

% Hydraulic unit

% Intensifier

< Accumulator

< Filter

< Water transmission lines

<+ On/Off Valve

« Water jet nozzle

« Water jet catchers

« Fluid additives
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| 0715.5Grinding operator

0715-M&MT-34.

Perform off hand grinding

Overview: Overview: This competency standard covers the skills and knowledge required to Adjust

Grinding wheel, Adjust tool Rest, Prepare a single point cutting tool for Basic machining purposes,

Dress the Wheel and Perform Angle Grinding for finishing

Competency Units

Performance Criteria

CUS. Perform Angle
Grinding for finishing

P2.
P3.
P4.

P1. Select the right tool for job
P2. Remove the safety guard of grinding wheel.
_ o P3. Select the wheel type according to material/speed.
CUL. Adjust Grinding .
P4. Mount the wheel on the spindle.
wheel
P5. Balance the wheel
P6. Put back the safety covers.
P7. Ensure that wheel is properly mounted.
P1. Select the right tool for job
P2.Remove the safety guard of grinding wheel.
_ P3. Mount the tool rest.
CU2. Adjust tool Rest
P4.Balance the wheel
P5. Put back the safety covers
P6. Ensure that wheel is properly mounted.
P1. Select marking tools
CU3. Prepare asingle | P2, Cut the material as per requirement.
point cutting tool T -
for Basic P3. Perform surface finishing with file
machining P4. Level the surface with tri-square
purposes _ _ . _
P5. Give the angle to the tool according to cutting requirement.
P1. Select dressing tools
P2. Ensure that wheel is properly mounted.
CU4 Dress the Wheel | P3. Use dressing tool to remove the material from grinding wheel which is
creating problems.
P4. Balance the grinding wheel.
P1. Select marking tools

Cut the material as per requirement.
Perform surface finishing with angle grinder machine

Level the surface with tri-square
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Knowledge & Understanding

K1.

K2.

K3.

K4.

K5.

K6.

K7.

K8.

K9.

Define types of grinding wheels

Describe basic measuring

Describe the Grinding machine types.

Describe clamping/holding methods.

Define safe distance from grinding wheel for tool rest

Describe basic measuring /Marking /cutting tools

Knowledge of different cutting tool materials.

Describe the different type of dressing tools.

Describe safety during handling the angle grinder

Tool & Equipment

Offhand Grinding Machine

Bench vices

Hammer

Scriber

Vernier calliper

Set of spanners

Angle Grinding Machine

NAVTTC
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0715-M&MT-35. Perform Surface Grinding

Overview: This competency standard covers the skills and knowledge required to determine job

requirements and sequence of operations, Operate surface grinding and Dress the Wheel

Competency Units Performance Criteria
CUL. Determine job P4.Interpret and understand drawings, instructions and specifications.
requirements and | P5. Determine sequence of operations including job specifications and set-up
sequence of for maximum efficiency
operations P6. Select appropriate grinding wheel for job.

P7.Mounted and positioned grinding wheel correctly.

CU2. Operate surface P1. Select the suitable size and type of grinding wheel.
grinding P2. Mount the work piece over the holding devices to ensure proper clamping.
P3. Dress the wheel with diamond tip if required.
P4. Identify reference points on work piece before grinding.
P5. Adjust depth of cut according to speed of machine table.
P6. Use coolant continuously to avoid over heating of the job.

P7. Observe personal and workplace safety.

P5. Select dressing tools

P6. Ensure that wheel is properly mounted.

CU3. Dress the Wheel P7.Use dressing tool to remove the material from grinding wheel which is
creating problems.

Balance the grinding wheel.

Knowledge & Understanding

K1. Type and size of wheels and abrasive.
K2. Method of dressing of grinding wheel.
K3.  Work holding methods which include:

a. Magnet Table

b. Vice

c. Angle Plate

d. Machine base
K4. Importance of using coolant.
K5. Methods and techniques for surface grinding.
K6.  Selecting right standing position during grinding.
K7.  Specific safety precautions and guidelines.
K8. Describe the different type of dressing tools.
K9. Describe the purposes of dressing

Tool &Equipment

% Surface Grinding
Machine
Holding Devices

@
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Wheel Dresser

Grinding Wheels

Wheel Dresser Stand

Measuring Tools

Adjustable Wrench

Allen Key Set

é'
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M&MT-36. Perform Universal cylindrical grinding and

centerless grinding

Overview: This competency standard covers the skills and knowledge required to determine job

requirements and sequence of operations, Adjust Grinding wheel, Operate Universal cylindrical

grinding and Operate centre less grinding

Competency Units

Performance Criteria

Cul

requirements and

Determine job

sequence of

operations

P1.
P2.

Interpret and understand drawings, instructions and specifications.
Determine sequence of operations including job specifications and set-up
for maximum efficiency
P3.
PA4.

Select appropriate grinding wheel for job.
Mounted and positioned grinding wheel correctly.

CU2 Adjust Grinding

wheel

P1. Select the right tool for job

P2. Select the wheel type according to material/speed.
P3. Set the wheel on tool post

P4.Balance the wheel

P5. Ensure that wheel is properly mounted.

CU3 Operate
Universal cylindrical
grinding

P1. Select the suitable size and type of grinding wheel.

P2. Mount work piece according to procedure (e.g. between two centers,

chuck, collet, face plate).

P3. Ensure the grinding wheel is balanced.

P4. Follow suitable method for universal cylindrical grinding to ensure work
specifications.

P5. Use coolant continuously to avoid overheating of job.

P6. Observe personal and workplace safety.

CU4.Operate centerless

grinding

P1. Select the suitable size and type of grinding wheel.

P2. Mount work piece with a blade instead of by centers or chucks.

P3. Ensure the grinding wheel is balanced.

P4. Follow suitable method for universal cylindrical grinding to ensure work
specifications.

P5. Use coolant continuously to avoid overheating of job.

P6. Observe personal and workplace safety

Knowledge & Understanding

K1. Define types of grinding wheels

K2. Describe basic measuring

K3. Describe the Grinding machine types.

Describe clamping/holding methods.

K1. Types of grinding.
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K2. Types and sizes of grinding wheels.

K3. Procedure of mounting of work piece according to requirements which include:
a. Between Two Centers
b. Chuck
c. Collet and
d. Face Plate

K4. Importance of balancing the grinding wheel.

K5. Procedure of universal cylindrical grinding.

K6. Safety precautions and guidelines specific to cylindrical grinding.

K7. Procedure of mounting of work piece according to requirements which include:
a. Blade
b. Collet and

c. Face Plate

Tool & Equipment
¢ Universal cylindrical grinding Machine
+ Bench vices
« Hammer
% Scriber
% Vernier calliper
+» Set of spanners
+ Measuring Instruments
% Grinding Wheels
+ Wheel Dresser
« Dog Carrier
« Screw Wrench
+ Allen key Set

% Personal Protective Equipment
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0715-M&MT-37. Perform Tool & Cutter Grinding

Overview: This competency standard covers the skills and knowledge required to Adjust Grinding

wheel, Adjust tool Rest and Operate the Tool and cutter grinding

Competency Units Performance Criteria

P1. Select the right tool for job
P2. Remove the safety guard of grinding wheel.

P3. Select the wheel type according to material/speed.

CU1l Adjust Grinding P4. Mount the wheel on the spindle.

wheel

P5. Balance the wheel
P6. Put back the safety covers.
P7. Ensure that wheel is properly mounted.

CU2 Adjust tool Rest

P1. Select the right tool for job

P2.Remove the safety guard of grinding wheel.
P3. Mount the tool rest.

P4.Balance the wheel

P5. Put back the safety covers

Ensure that wheel is properly mounted.

P1. Select the suitable size, type and shape of grinding wheel.

P2. Mount work piece onto correct attachment for required procedure.

CU3 Operate the Tool P3. Adjust the attachments according to different types of tools and cutter

and cutter grinding.

grinding P4. Follow procedure for sharpening of tools and cutter that is safe and

appropriate.

P5. Observe personal and safety precautions.

Knowledge & Understanding

K1.
K2.
K3.
K4.
K5.
K6.
K7.
K8.
KO.

Define types of grinding wheels

Describe basic measuring

Describe the Grinding machine types.

Describe clamping/holding methods.

Define safe distance from grinding wheel for tool rest

Types, sizes and shapes of grinding wheels.

Types of attachments and their use.

Procedure of mounting of work-piece on to related attachments.

Different tools and cutter angles.

K10. Procedure of sharpening of tools and cutters.

K11. Safety guidelines and precautions.
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Tool & Equipment

+« Tool and cutting grinding Machine

«» Bench vices

< Hammer

% Scriber

< Vernier calliper

« Set of spanners

% Offhand Grinding Machine

«+ Diamond dresser tool

% Grinding attachment

% Universal bevel Protector
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0715-M&MT-38. Perform Form, High Speed Peel Grinding and Plunge

Cut Grinding

Overview: This competency standard covers the skills and knowledge required to Adjust Grinding

wheel, Operate form grinding wheel, Grind cylindrical components having various diameters and

Plunge Cut Grinding

Competency Units

Performance Criteria

CU1l Adjust Grinding
wheel

P1. Select the right tool for job

P2.Remove the safety guard of grinding wheel.

P3. Select the wheel type according to material/speed.
P4. Mount the wheel on the spindle.

P5. Balance the wheel

P6. Put back the safety covers.

P7.Ensure that wheel is properly mounted.

CU2 Operate form
grinding wheel

P1. Select the right tool for job

P2.Remove the safety guard of grinding wheel.

P3. Select the wheel that have mirror image of the required job.
P4.Mount the wheel.

P5. Balance the wheel

P6. Put back the safety covers.

P7.Ensure that wheel is properly mounted.

CU3 Grind cylindrical
components
having various
diameters

P1. Set the grinding wheel.
P2. Set the computer numerical control speed and feed.
P3. Make a cylinder job which have different diameter at different places.

CU4 Plunge Cut
Grinding

P1. Select and Mount the grinding wheel on the spindle of Machine.
P2. Set the wheel and job as they are perpendicular with each other.

P3. Set the feed for getting required dimensions.

Knowledge & Understanding

K1. Define special types of grinding wheel for forming and peel grinding operations.
K2. Describe basic measuring

K3. Describe the Grinding machine types.

K4. Describe clamping/holding methods.

K5. Describe Peel grinding machine

K6. Describe computer numerical control system

K7. Describe Flexibility of machine.

K8. Describe Plunge Cut Grinding.

K9. Describe forming and cutting tool.

K10. Describe feed and speed.

Tool & Equipment
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Form and High Speed Peel Grinding

Bench vices

Hammer

Scriber

Vernier calliper

Set of spanners

Form Grinding Machine.

Peel grinding machine.

Computer numerical control system.

Plunge Cut Grinding
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0715-M&MT-39. Perform Belt and Jig Grinding

Overview: This competency standard covers the skills and knowledge required to perform finishing on

Belt grinding machine, Operate Jig Grinding

Competency Units

Performance Criteria

CU1 Perform finishing
on Belt grinding
machine.

P1. Chose the abrasive coated belt type according to requirements
P2. Adjust the abrasive coated Belt on the machine.
P3. Hold the work piece against the abrasive coated belt.

P4. Complete the finishing process according to the dimensions.

CU2 Operate Jig
Grinding

P1. Select the right tool for job

P2. Select the wheel that have mirror image of the required job.
P3. Mount the grinding tool.

P4.Balance the wheel

P5. Put back the safety covers.

P6. Ensure that wheel is properly mounted.

Knowledge & Understanding

K1. Describe Belt grinding operations.

K2. Describe finishing importance

K3. Elaborate Belt Grinding machine

K4. Define special types of grinding wheel for jig grinding and boring operations.

K5. Describe basic measuring

K6. Define operations of jig grinding.

K7. Describe the Grinding machine types.

K8. Describe clamping/holding methods.

Tool & Equipment
Belt grinding machine
Bench vices

Hammer

Scriber

Vernier calliper

Set of spanners

Jig Grinding.
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|  0715.6 Power Plant

0715-M&MT-34. Operate Internal Combustion Engine

Overview: This competency standard covers the skills and knowledge required to perform two stroke
diesel engine, perform four stroke diesel engine, perform two stroke ignition engine, perform four stroke
ignition engine and perform wankel engine.

Competency Units

Performance Criteria

CU1: Perform four
stroke diesel
engine

P1.
P2.
P3.
P4,

Select Engine type four stroke internal combustion
Attach it on engine test bench
Start the engine.

Mention all the readings on the given data

Cu2:
Perform two stroke
ignition engine

P1.
P2.
P3.
P4,

Select Engine type two stroke internal combustion
Attach it on engine test bench
Start the engine.

Mention all the readings on the given data

CU3: Perform four
stroke ignition
engine

P1.
P2.
P3.
P4.

Select Engine type four stroke internal combustion
Attach it on engine test bench

Start the engine.

Mention all the readings on the given data

CU4: Perform Wankel
Engine

P1.
P2.
P3.
P4,

Select the Wankel engine type
Place it on the Bench
Start to rotate the engine

Mention the behavior with efficiency of the wankel engine

Knowledge and Understanding

K1. Knowing about the compression and ignition engines

K2. Knowing about the Internal and external types of Engine

K3. Differentiate between the two strokes four stroke engine and wankel engine

K4. Calculate the efficiency of the engine w.r.t. time

Tools & Equipment

% Engine test bench

++ Various types of engine

+ Safety equipment (gloves, helmet, goggles, noise protectors etc...)

« Pressure Gauges with sensors

+ Thermometers with gauges

0715-M&MT-35. Operate External Combustion Engine
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Overview: This competency standard covers the skills and knowledge required to Operate Steam Engine,

Operate Rocket Engine and Operate Reaction Engine

Competency Units Performance Criteria

P1. Select the external combustion engine type
CU1: Operate Steam P2. Place it on the proper place
Engine P3. Start to produce the steam and create pressure

P4. Note the readings and then calculate the efficiency on given data

P1. Select the external combustion engine type
CU2: Operate Rocket P2. Place it on the proper place
Engine P3. Start to produce the pressure

P4. Note the readings and then calculate the efficiency on given data

P1. Select the external combustion engine type
CU3: Operate P2. Place it on the proper place
Reaction Engine | P3. Start to produce the pressure

P4. Note the readings and then calculate the efficiency on given data

Knowledge and Understanding

K1. Knowing about the Internal and external types of Engine

K2. Differentiate between the various types of External Combustion engine and select the steam engine
K3. Calculate the efficiency of the engine w.r.t. time and also with pressure

Tools & Equipment

Engine test bench

Various types of engine

Safety equipment (gloves, helmet, goggles, noise protectors etc...)

Pressure Gauges with sensors

Thermometers with gauges

0715-M&MT-36. Operate Turbine

Overview: this competency standard covers the skills and knowledge required to perform water
turbine, perform reaction turbine, perform steam turbine, perform gas turbine and perform wind

turbine.

Competency Units Performance Criteria
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P1. Select the pelton/ impulse turbine
P2. Choose the pelton/ impulse wheel turbine to perform this, firstly
CUL: Perform water | p3. Secondly, Choose the Cross-flow
turbine and then perform the action

P4. Calculate the efficiency of both the flows

P1. Select the reaction turbine
P2. Choose the flow type
Cuzéu':;rr‘:grm reaction and then perform the action
P3. Also perform with another flow behavior

P4. Calculate the efficiency of the turbines

P1. Select the steam turbine
CU3: Perform steam P2. Choose the flow behavior
turbine P3. Choose the Cross-flow and then perform.

P4. Calculate the efficiency of both the flow behaviors

P1. Select the gas turbine
CU4: Perform gas P2. Choose the flow behavior
turbine P3. Choose the Cross-flow and then Perform.

P4. Calculate the efficiency of both the flow behaviors

P1. Select the wind turbine
CUS. Perform wind P2. Choose the location and timing of the wind
turbine P3. Choose the suitable site and angle to install it

P4. Calculate the efficiency of both the turbines

Knowledge and Understanding

K1. Knowing about the types of turbines with their flow behavior
K2. Selection of the flow behaviors

K3. Mathematical modeling of the turbine analysis

Tools & Equipment

Water source

Turbines

Gauges

Thermometers

Sensors

0715-M&MT-37. Operate Boilers

Overview: This competency standard covers the skills and knowledge required to Operate Water Tube
Boiler, Operate Fire Tube Boiler, Operate Stoker Fired Boiler, Operate Pulverized Fuel Boiler, Operate

Waste heat Boiler and Operate Fluidized bed boiler

Competency Units Performance Criteria
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P1. Choose the type of the water tube boiler
CU1: Operate Water P2. Heat the water according to the requirement
Tube Boiler P3. Calculate the temperature of the water w.r.t. time

P4. Calculate efficiency of the boiler

P1. Choose the type of the fire tube boiler
CU2: Operate Fire P2. Heat the water according to the requirement
Tube Boiler P3. Calculate the temperature of the water w.r.t. time

P4. Calculate efficiency of the boiler

P1. Choose the type of the stoker fired boiler
CU3: Operate P2. Heat the water according to the requirement
Stoker Fired Boiler P3. Calculate the temperature of the water w.r.t. time

P4. Calculate efficiency of the boiler

P1. Choose the type of the pulverized fuel boiler

CU4: Operate P2. Heat the water according to the requirement
El:)IiYeeI’rIZEd Fuel P3. Calculate the temperature of the water w.r.t. time

P4. Calculate efficiency of the boiler

P1. Choose the type of the waste heat boiler
CUS: Operate P2. Heat the water according to the requirement
Waste heat Boiler P3. Calculate the temperature of the water w.r.t. time

P4. Calculate efficiency of the boiler

P1. Choose the type of the fluidized bed boiler
CU6: Operate P2. Heat the water according to the requirement
Fluidized bed boiler | P3. Calculate the temperature of the water w.r.t. time

P4. Calculate efficiency of the boiler

Knowledge and Understanding

K1. Knowing about the types of boilers with their flow behaviour and pressure capacities
K2. Selection of the water flow behaviours

K3. Mathematical modelling of the boiler analysis

K4. Knowledge about the Major components of the fuel (combustion chamber, grate, furnace, heat
surface, mountings etc...)

Tools and Equipment

Fuel (Wood, Coal, Diesel, Natural Gas, Nuclear Energy)

Water resource

Space

Filters

Measuring Devices with sensors
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0715-M&MT-38. Operate Pumps

Overview: This competency standard covers the skills and knowledge required to Operate gear

pump, Operate lobe pump, Operate ge-rotor pump, Operate screw pump, Operate vane pump,

Operate axial piston pump, Operate radial piston pump and Operate centrifugal pump.

Competency Units

Performance Criteria

CUL1L: Operate gear
pump

P1.
P2.
P3.
P4.

Choose the type of the gear pump either its internal or external
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the pump

cu2:
Operate Lobe pump

P1.
P2.
P3.
P4,

Choose the type of the lobe pump
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the pump

Cus:
Operate Ge-rotor

pump

P1.
P2.
P3.
P4.

Choose the type of the ge-rotor pump
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the pump

CU4. Operate screw
pump

P1.
P2.
P3.
P4,

Choose the type of the screw pump
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the pump

CUS. Operate vane
pump

P1.
P2.
P3.
P4.

Choose the type of the vane pump
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the pump

CUG6. Operate axial
piston pump

P1.
P2.
P3.
P4,

Choose the type of the axial piston pump
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the pump

CU7. Operate radial
piston pump

P1.
P2.
P3.
P4.

Choose the type of the radial piston pump
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the pump

CU8. Operate
centrifugal pump

P1.
P2.

Choose the type of the centrifugal pump

Create pressure according to the requirement
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P3. Calculate the pressure and mass flow rate of the water w.r.t. time
P4. Calculate efficiency of the pump

Knowledge and Understanding

K1. Knowing about the types of pump with their flow behavior and pressure capacities

K2. Selection of the water flow Behaviors w.r.t. mass flow rate

K3. Mathematical modeling of the pump analysis

K4. Knowledge about the Major components of the pump also pressure gauges
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0715-M&MT-39. Operate Compressors

Overview: This competency standard covers the skills and knowledge required to Operate
reciprocating compressor with single stage, Operate reciprocating compressor with double stage,
Operate reciprocating compressor with multi stage, Operate rotary compressor with positive

displacement, Operate rotary compressor with non-positive displacement.

Competency Units

Performance Criteria

CUL1L: Operate
reciprocating
compressor with
single stage

P1.
P2.
P3.
P4.

Choose the type of the reciprocating compressor with single stage
Create pressure according to the requirement

Calculate the pressure and mass flow rate of the water w.r.t. time
Calculate efficiency of the compressor

CU2: Operate
reciprocating
compressor with
double stage

P1.
P2.
P3.
P4.

Choose the type of the reciprocating compressor with double stage
Create pressure according to the requirement

Calculate the pressure and mass flow rate of the water w.r.t. time
Calculate efficiency of the compressor

CU3: Operate
reciprocating
compressor with
multi stage

P1.
P2.
P3.
P4.

Choose the type of the reciprocating compressor with multi stage
Create pressure according to the requirement

Calculate the pressure and mass flow rate of the water w.r.t. time
Calculate efficiency of the compressor

CU4: Operate rotary
compressor with
positive
displacement

P1.
P2,
P3.
P4,

Choose the type of the rotary compressor with positive displacement
Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time

Calculate efficiency of the compressor

CUS5. Operate
rotary compressor
with negative
displacement

P1.
P2.
P3.
P4.

Choose the type of the rotary compressor with non-positive displacement

Create pressure according to the requirement
Calculate the pressure and mass flow rate of the water w.r.t. time
Calculate efficiency of the compressor

Knowledge and Understanding

K1. Knowing about the types of compressor with their flow behavior and pressure capacities
K2. Selection of the water flow Behaviors w.r.t. mass flow rate

K3. Mathematical modeling of the compressor analysis

K4. Knowledge about the Major components of the compressor also pressure gauges

Tools & Equipment

@

X3

%

X3

¢

X3

%

Pipe lines

X3

%

+« Various types of compressor
Pressure gauges
Water resources

Compressive test bench
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0715-M&MT-40. Operate valves/ Gauges

Overview: This competency standard covers the skills and knowledge required to operate gate valve,
Operate globe valve, Operate check valve, Operate plug valve, Operate ball valve, Operate butterfly
valve, Operate needle valve, Operate pinch valve, Operate relief valve, pressure gauges, temperature
gauges, Flow gauges and Different types of sensor.

Competency Units Performance Criteria

P1. Choose the type of valve

P2. Create pressure according to the requirement

CU1\:/§\E)eerate gate P3. Calculate the pressure and mass flow rate of the water w.r.t. time
P4. Calculate efficiency of the valve

P5. Perform the same procedure for remaining types of the valves

P1. Choose the type of valve
CU2: Operate globe P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time

P4. Calculate efficiency of the valve

P1. Choose the type of valve
CU3: Operate chuck P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time

P4. Calculate efficiency of the valve

P1. Choose the type of valve
CU4: Operate plug P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time

P4. Calculate efficiency of the valve

P1. Choose the type of valve
CUS5. Operate ball P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time

P4. Calculate efficiency of the valve

P1. Choose the type of valve
CUS. Operate butterfly P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time

P4. Calculate efficiency of the valve

P1. Choose the type of valve
CU7. Operate needle P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time

P4. Calculate efficiency of the valve
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P1. Choose the type of valve
CUS. Operate pinch P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time
P4. Calculate efficiency of the valve
P1. Choose the type of valve
CU9. Operate relief P2. Create pressure according to the requirement
valve P3. Calculate the pressure and mass flow rate of the water w.r.t. time
P4. Calculate efficiency of the valve
Cu1io. P1. Choose the type of gauge
Demggj;r:;e Pressure P2. Create pressure according to the requirement
temperature P3. Calculate the pressure, temperature and mass flow rate of the water w.r.t.
gauges, Flow .
time
gauges and
Different types of | P4. Compare gauges values with sensors
sensor.

Knowledge and Understanding

K1.
K2.
K3.
K4.
K5.
K1.
K2.
K3.
K4.
K5.
K1.
K2.
K3.
K4.
K5.
K1.
K2.
K3.
K4.
K5.
K1.
K2.
K3.
K4.
K5.
K1.
K2.

Knowing about the motion of the valves

Knowledge about the measurements of pressure

Calculate mass flow rate in both cases either fully opened or fully closed

Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
Prepare the efficiency calculation of the valves

Knowing about the motion of the valves

Knowledge about the measurements of pressure

Calculate mass flow rate in both cases either fully opened or fully closed

Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
Prepare the efficiency calculation of the valves

Knowing about the motion of the valves

Knowledge about the measurements of pressure

Calculate mass flow rate in both cases either fully opened or fully closed

Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
Prepare the efficiency calculation of the valves

Knowing about the motion of the valves

Knowledge about the measurements of pressure

Calculate mass flow rate in both cases either fully opened or fully closed

Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
Prepare the efficiency calculation of the valves

Knowing about the motion of the valves

Knowledge about the measurements of pressure

Calculate mass flow rate in both cases either fully opened or fully closed

Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
Prepare the efficiency calculation of the valves

Knowing about the motion of the valves

Knowledge about the measurements of pressure
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K3. Calculate mass flow rate in both cases either fully opened or fully closed

K4. Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
K5. Prepare the efficiency calculation of the valves

K1. Knowing about the motion of the valves

K2. Knowledge about the measurements of pressure

K3. Calculate mass flow rate in both cases either fully opened or fully closed

K4. Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
K5. Prepare the efficiency calculation of the valves

K1. Knowing about the motion of the valves

K2. Knowledge about the measurements of pressure

K3. Calculate mass flow rate in both cases either fully opened or fully closed

K4. Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
K5. Prepare the efficiency calculation of the valves

K1. Knowing about the motion of the valves

K2. Knowledge about the measurements of pressure

K3. Calculate mass flow rate in both cases either fully opened or fully closed

K4. Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
K5. Prepare the efficiency calculation of the valves

K1. Knowing about the gauges

K2. Knowledge about the measurements of pressure, temperatures and flows

K3. Calculate mass flow rate in both cases either fully opened or fully closed

K4. Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services
K5. Prepare the efficiency calculation of the gauges w.r.t. sensor values

Tools and Equipment

Various types of valves

Pressure gauges

Water resources

Pipe lines

Valve test bench

Various types of valves

Pressure gauges

Water resources

Pipe lines

Valve test bench

Various types of valves

Pressure gauges

Water resources

Pipe lines

Valve test bench

Various types of valves

Pressure gauges

Water resources

Pipe lines

Valve test bench

Various types of valves

Pressure gauges

Water resources

Pipe lines
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Valve test bench
Various types of valves
Pressure gauges
Water resources

Pipe lines
Valve test bench
Various types of valves
Pressure gauges
Water resources

Pipe lines
Valve test bench
Various types of valves
Pressure gauges
Water resources

Pipe lines
Valve test bench
Various types of valves
Pressure gauges
Water resources

Pipe lines
Valve test bench
Various types of pressures, temperatures
And flow gauges
Water resources

Heat resources

Pipe lines

Valve test bench

Sensors
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0715-M&MT-41. Operate Thermal Power Plant

Overview: This competency standard covers the skills and knowledge required to Design of coal power
plant by using previous components (Boiler, valves, compressor, turbine, condenser etc...), Design of coal
power plant by using previous components with economizer, Design of furnace oil power plant, Design of
gas power plant, and Design of nuclear power plant.

Competency Units Performance Criteria

P1. Choose the components of the power plant

_ P2. Select the burning fuel
CUL. Design of coal _ _
power plant by using | P3- Create layout diagram on table or on floor where to be install all the

previous components components

(Boiler, valves, o
compressor, turbine, | P4. Assembled all the components and make sure is it ok?

condenser etc...) P5. Calculate the pressure and mass flow rate of each component

P6. Calculate the overall efficiency of the plant

P1. Choose the components of the power plant

P2. Select the burning fuel

CU2. Design of coal P3. Create layout diagram on table or on floor where to be install all the
power plant by using components

previous components o

with economizer P4. Assembled all the components and make sure is it ok?

P5. Calculate the pressure and mass flow rate of each component

P6. Calculate the overall efficiency of the plant

P1. Choose the components of the power plant
P2. Select the burning fuel

. P3. Create layout diagram on table or on floor where to be install all the
CU3. Design of

furnace oil power components
plant P4. Assembled all the components and make sure is it ok?

P5. Calculate the pressure and mass flow rate of each component
P6. Calculate the overall efficiency of the plant

P1. Choose the components of the power plant
P2. Select the burning fuel

P3. Create layout diagram on table or on floor where to be install all the

CUA4. Design of gas components

power plant .
P4. Assembled all the components and make sure is it ok?

P5. Calculate the pressure and mass flow rate of each component

P6. Calculate the overall efficiency of the plant

CU5. Design of P1. Choose the components of the power plant
nuclear power plant
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P2. Select the burning fuel

P3. Create layout diagram on table or on floor where to be install all the
components

P4. Assembled all the components and make sure is it ok?

P5. Calculate the pressure and mass flow rate of each component

P6. Calculate the overall efficiency of the plant

Knowledge and Understanding

K1. Knowing about the introduction of the power plant

K2. Knowledge about the components of the power plants

K3. Able to calculate the different kind of readings (Pressure, velocity, temperature, flow rate etc.)

K4. Able to control air, fuel gas, feed water, steam, lube oil hydrocarbon and other services

K5. Prepare the efficiency calculation of the plant

Tools & Equipment

% Various types of valves

% Pressure gauges

% Water resources

% Pipe lines

+» Various types of compressor
< Fuel as a Coal,

+ Space

< Filters

¢+ Measuring Devices with sensors
+ Manual of the power plant

+ Manual of safety precautions

«+ Economizer
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0715-M&MT-42. Demonstrate/ Operate/ Overview of Wind Power Plant

Overview: This competency standard covers the skills and knowledge required to Design Wind Power

Plant and Install/Maintain & Repair of Wind Power Plant

Competency Units

Performance Criteria

CUL1: Design Wind
Power Plant

P1.
P2.
P3.
P4.
PS.
P6.
P7.
P8.

P9.

Quantifies customers’ energy needs including peak-load demand

Identifies suitable site based on soil types and obstructions

Determine minimum tower height

Estimates wind shear, average annual wind speed and turbulence
Establishes system performance expectations

Selects major components and determines general configuration

Identifies zoning, building permit, setback, right-of-way and FAA requirements
Determines appropriate footer, tower configuration/design, earth anchors and
guy lengths based on site, soil, structural code requirements and equipment
manufacturer specifications

Determines wire sizing, de-rated implicitly, voltage drops, over-current and
disconnect devices and

Appropriate grounding based on equipment manufacturer specifications.

CU2: Install/Maintain
& Repair of Wind
Power Plant

P1.

P2.

P3.

P4,

P5.
P6.
P7.

P8.
P9.

Reads and follows plans, drawings, schematics and installation manuals
Ensures proper assembly and safe installation of tilt-up towers and turbine
including fasteners and guy

cables and appropriate tensioning of cables

Utilizes crane operator signals and protocols when working with a crane
operator

Installs all electrical components including inverters, controllers, grounding,
lightning, surge and over current protection devices, junction boxes,
batteries, disconnects and monitoring equipment according to NEC and
equipment specifications

Programs, adjusts and configures inverters and controllers for desired set-
points and operating modes

Visually inspects mechanical installation for structural integrity

Verifies proper wiring practice, polarity or phase, grounding and integrity of
terminations Observes and listens to turbine and equipment to determine if
system is operating correctly

Checks fasteners and guy cables for proper tension

Verifies and demonstrates complete functionality and performance of the
system including start-up, shut-down, normal operation and emergency or
bypass operation

P10. Performs mechanical and electrical diagnostic procedures, implementing

service procedures for the tower, fasteners, guy wires, turbine, wiring,
grounding system, lightning protection and batteries

P11. Identifies and corrects performance issues and safety concerns

Knowledge and Understanding
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K1. Has knowledge of location of material and parts storage

K2. Has knowledge of lifting equipment and ability to access manufacturer’s specifications

K3. Has knowledge of wind turbine components and how they interact

K4. Has knowledge of how the site collection system operates and interacts with the substation

K5. Is able to test for and determine status of wind turbines

K6. Is knowledgeable of normal operations of wind turbines and the ability to acquire and verify base line
readings

K7. Knowledge able of standard operating procedures, documentation requirements and required logs

K8. Understands how plant systems interrelate and the impact of this interrelationship on plant
performance

K9. Is knowledgeable of industry, plant, company, equipment, scientific, technical, tool, safety and
personnel terminology

K10. Is knowledgeable of corrective actions and responses for specific problems

K11. Is able to read and document equipment histories and trend data

K12. Is knowledgeable of the types of adjustments to make on equipment and the correct quantity of
adjustment
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0715-M&MT-43. Operating Solar Power Plant

Overview: This competency standard covers the skills and knowledge required to identify parts of

solar plant, assemble solar module, install active solar system and activate photovoltaic system

Competency Units Performance Criteria

P1. Differentiate between the types (poly, mono or multi crystal) of solar and
select according to the requirement

CUL. Identify parts of P2. Observe sun behavior and get the peak hour of the solar radiation

solar plant P3. Calculate required load

P4. Choose parts like (photovoltaic panel, batteries, invertor or convertor as per

requirement)

P1. Differentiate between the types (poly, mono or multi crystal) of solar and
select according to the requirement

P2. Observe sun behavior and get the peak hour of the solar radiation

CU 2. Assemble solar | p3. calculate required load

module P4. Choose parts like (photovoltaic panel, batteries, invertor or convertor as per
requirement)

P5. Select solar stand capacity

P1. Differentiate between the types (poly, mono or multi crystal) of solar and
select according to the requirement

P2. Observe sun behavior and get the peak hour of the solar radiation

CU3.Install active P3. Calculate required load

solar system P4. Choose parts like (photovoltaic panel, batteries, invertor or convertor as per
requirement)

P5. Select solar stand capacity

P6. Read manual carefully and then install according to the given instructions

P1. Differentiate between the types (poly, mono or multi crystal) of solar and
select according to the requirement

P2. Observe sun behavior and get the peak hour of the solar radiation

P3. Calculate required load

CU4.Activate P4. Choose parts like (photovoltaic panel, batteries, invertor or convertor as per

photovoltaic system _
requirement)

P6. Read manual carefully and then install according to the given instructions

P7. Perform electrical connection by keeping in mind about the positive and

negative priorities

Knowledge and Understanding




K1.

K2.

KS.

K4.

KS5.

K6.

K7.

K8.
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Knowing about the solar technology

Able to calculate the sun angle

Keep knowledge of the solar power plant parts

Perform mathematical relationships between the radiations (input) and load (output)
Select power controllers

Select power storage capacity unit

Basic knowledge of the fitter

Basic knowledge of the electrical systems

Tools & Equipment

% Open air space without shadows

«» Photovoltaic Cells

% Measuring Devices (DMM, Thermometer, radiation controller) with sensors

% Manual of the components (panel, battery, invertor or convertor etc...)

+« Manual of safety precautions

+« Best quality copper wires without resistance

% Open air space without shadows

«+ Photovoltaic Cells

% Mechanical Tool kit with all testing meters (DMM, solar meter etc...)
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0715-M&MT-44. Design and operation of Hydel Power Plant

Overview: This competency standard covers the skills and knowledge required to operation of hydro-
power plant and visit to hydel power Plant

Competency Units Performance Criteria

P1. Identifies and addresses malfunctions of hydroelectric plant operational
equipment, such as generators, transformers and turbines

P2. Monitors hydroelectric power plant equipment operation and performance,
adjusting to performance specifications, as necessary

P3. Starts, adjusts and stops generating units, operating valves, gates or auxiliary
equipment in hydroelectric power generating plants

P4. Communicates status of hydroelectric operating equipment to dispatchers or
supervisors

P5. Implements load and switching orders in hydroelectric plants in accordance
with specifications or instructions

CU1: Operate Hydro- P6. Inspects water-powered electric generators and auxiliary equipment in
Power Plant hydroelectric plants to verify proper operation and to determine maintenance
or repair needs

P7. Installs and calibrates electrical and mechanical equipment, such as motors,
engines, switchboards, relays, switch gears, meters, pumps, hydraulics and
flood channels

P8. Maintains logs, reports, work requests and other records of work performed in
hydroelectric plants

P9. Maintains or repairs hydroelectric plant electrical, mechanical and electronic
equipment, such as motors, transformers, voltage regulators, generators,
relays, battery systems, air compressors, sump pumps, gates and valves

P10. Operates high voltage switches and related devices in hydropower stations

P1. Arrange a visit to Hydel Power Plant for better understanding about the cycle
and operation of the plant, after completely demonstrate the cycle and after
CU2: Visit to Hydel successful visit students will submit a grand visit report and a presentation

Power Plant o ) o )
clearly mentioning what they have learnt during the visit, and what is the

difference in theatrical and practical knowledge.

Knowledge and Understanding

K1. Defines hydropower
K2. Explains how hydropower works

K3. Describes ways that hydropower can be utilized without harming fish and wildlife
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K4. Defines marine energy

K5. Explains how marine energy works

K6. All the schematic of Hydel Power Plant
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0715-M&MT-45. Operate Biomass Power Plant

Overview: This competency standard covers the skills and knowledge required to Recover Energy from
vegetables waste, Design Biogas Power Plant and Operate Biogas Power Plant

Competency Units

Performance Criteria

CuUl:

Recover Energy from
vegetables
waste.

P1.

P2.

P3.

Strategic issue: Using wood as an energy source represents a strategic
issue. The use of wood as energy source contributes for energy
independence of the country. A country energy availability and self-
sufficiency represent an economic stability factor towards global fluctuations
in the cost of fossil fuels.

Economic and Social Issue: The ability to generate primary energy at home
and in their own areas of consumption, represents the possibility of injecting
local investments to generate this energy, but also save money or prevent
the export of foreign currency. Represents an additional option to generate
wealth, to move the economy and create jobs. The electricity generated from
diesel fuel, costs about 9times more than the electricity generated from
biomass from waste wood from planted forests.

Environmental Protection Using wood as an energy source to replace fossil
fuels in industry, limits the growth of greenhouse gases by reducing
emissions of carbon dioxide - CO2 - and removes the pollution by sulfur,
absent in the wood. Energy recovery from waste wood industry, for example,
also avoids polluting by the burning of waste in the open, and the
acidification of groundwater or watercourses caused by their improper

deposition.

CU2: Design Biogas
Power Plant

P1.
P2.
P3.
P4.
P5.
P6.
P7.
P8.
P9.

Chose type of the boiler

Choose the type of Super heater.

Choose the type of furnace & Grate.

Choose the type of fuel.

Choose the type of turbine.

Choose the type of Re-heater if required.
Choose the type of Alternator.

Choose the type of Condenser & Cooling Tower.

Choose the type of makeup water pump.

P10. Choose the type of condensate pump.

P11. Choose the type of Feed Pump.

P12. Choose the type of economizer & Pre-heater.

CU3: Operate Biogas
Power Plant

P1.

Measures and monitors raw biomass feedstock, including wood, waste or
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refuse materials

P2. Operates valves, pumps, engines or generators to control and adjust
production of biofuels or biomass-fueled power

P3. Performs routine maintenance or make minor repairs to mechanical, electrical
or electronic equipment in biomass plants

P4. Assesses quality of biomass feedstock

P5. Calculates, measures, loads or mixes biomass feedstock for power
generation

P6. Calibrates liquid flow devices or meters, including fuel, chemical and water
meters

P7. Inspects biomass power plant or processing equipment, recording or
reporting damage and mechanical problems

P8. Operates biomass fuel-burning boiler or biomass fuel gasification system
equipment in accordance with specifications or instructions.

P9. Operates equipment to heat biomass, using knowledge of controls,
combustion and firing mechanisms

P10. Operates equipment to start, stop or regulate biomass-fueled generators,
generator units, boilers, engines or auxiliary systems

P11. Calculates, measures, loads or mixes refined feedstock used in biofuels
production

P12. Operates chemical processing equipment for the production of biofuels

P13. Operates equipment, such as a centrifuge, to extract biofuels products and
secondary by-products or reusable fractions

P14. Operates valves, pumps, engines or generators to control and adjust
biofuels production

P15. Processes refined feedstock with additives in fermentation or reaction
process vessels

P16. Assesses the quality of biofuels additives for reprocessing

P17. Calibrates liquid flow devices and meters including fuel, chemical and water
meters

P18. Collects biofuels samples and performs routine laboratory tests or analyses
to assess biofuels quality

P19. Inspects biofuels plant or processing equipment regularly, recording or
reporting damage and mechanical problems

P20. Measures and monitors raw biofuels feedstock

Knowledge and Understanding
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K1. All relevant knowledge related to biogas Power Plant

K2. The PNG Biomass power plant will be operated by about 30-40 staff — most will be employed
locally from PNG. Staff will include operators — running the plant via computer-controlled systems,

mechanical and electrical technicians and fuel handling and plant maintenance roles.

K3. Construction of Biomass Cogeneration systems is, that will produce both electricity and useful
heat, configure the most rational technology for the use of fuels. This is the case of the ethanol,
pulp and paper industries, which in addition of the electrical and thermal power required, also
have residual fuels that are integrated in a favourable manner to the cogeneration process.
Cogeneration is used widely in the world, including incentives from governments and from energy

distribution companies, knowledge of grate.

K4. Complete schematic diagram and working principle of biogas power plant

K5. Defines biofuels (e.g. ethanol, biodiesel and methanol)

K6. Outlines the pyramid of energy flow, including the different trophic levels

K7. Describes the major sources, scale and impacts of biomass energy
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0715.7 Calibration

0715-M&MT-46. Calibrate Mechanical Standards

Overview This competency standard covers the skills and knowledge required to calibrate the measuring
devices, machines, tools and equipment by comparing them with the international standards of institutes
and systems like ASME, ASHRAE, SMEP, ASCI, ASTM, ANSI standards.

Competency Units Performance Criteria

CUL: Comparison of | P1. Choose the right standard which are to be used for the purpose of calibration

devices to be of the measurement tools, devices, machines and equipment’s either we are
calibrated with the using the ASME, ASCI, ASHRAE, SI, FPS, MKS CGS systems.
international

standards upon which
the device, machine
or equipment is

designed.

Knowledge & Understanding

K1. Calibration Tolerance: Every calibration should be performed to a specified tolerance. The terms
tolerance and accuracy are often used incorrectly. In ISA’'s The Automation, Systems, and
Instrumentation Dictionary, the definitions for each are as follows:

K2. Accuracy: The ratio of the error to the full-scale output or the ratio of the error to the output, expressed
in percent span or percent reading, respectively.

K3. Tolerance: Permissible deviation from a specified value; may be expressed in measurement units,
percent of span, or percent of reading.

K4. Accuracy Ratio: This term was used in the past to describe the relationship between the accuracy of
the test standard and the accuracy of the instrument under test.

K5. Traceability: All calibrations should be performed traceable to a nationally or internationally recognized
standard. For example, in the United States, the National Institute of Standards and Technology
(NIST), formerly National Bureau of Standards (NBS), maintains the nationally recognized standards.
Traceability is defined by ANSI/NCSL Z540-1-1994 (which replaced MIL-STD-45662A) as “the
property of a result of a measurement whereby it can be related to appropriate standards, generally
national or international standards, through an unbroken chain of comparisons.” Note this does not
mean a calibration shop needs to have its standards calibrated with a primary standard. It means that
the calibrations performed are traceable to NIST through all the standards used to calibrate the
standards, no matter how many levels exist between the shop and NIST. Traceability is accomplished
by ensuring the test standards we use are routinely calibrated by “higher level” reference standards.
Typically the standards we use from the shop are sent out periodically to a standards lab which has
more accurate test equipment. The standards Cable05.book Page 4 Wednesday, December 8, 2004
9:36 AM Calibration 5 from the calibration lab are periodically checked for calibration by “higher level”
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standards, and so on until eventually the standards are tested against Primary Standards maintained
by NIST or another internationally recognized standard.

Tool &Equipment

« Standard Charts
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0715-M&MT-47. Calibrate Mechanical Measuring Instruments/Tools

Overview This competency standard covers the skills and knowledge required to calibrate the measuring

devices like Vernier calipers, micrometer screw gauge, dial gauge indicator, calibrate pressure and

temperature gauges, calibrate pressure and temperature sensors, and calibrate tachometer.

Competency Units

Performance Criteria

CUL1: Calibrate
Vernier Caliper

P1. First of all, close the both jaws of Vernier Caliper.

P2. Check the zero error

P1. If there is any zero error then open up the jaws and precisely match the both

jaws and then assemble the device

P4. Again, close the jaws and check the zero error, if both the zeros of Vernier

scale and main scales are matching in same location then the caliper is
calibrated.

CU2: Calibrate
Micrometer Screw
Gauge

P1.

P2.

P3.

P4,

First of all, close the both jaws of Micrometer Screw Gauge

Check the zero error

If there is any zero error then open up the jaws and precisely match the both

jaws and then assemble the device

Again, close the jaws and check the zero error, if both the zeros of Vernier
scale and main scales are matching in same location then the micrometer is
calibrated.

CUS3: Calibrate Dial
Gauge

P1.

P2.
P3.

P4.

P5.
P6.

P7.

First of all, place the gauge on a flat surface and check its correctness

Check the zero error
If there is any zero error then check the push needle, either its loose or tight?
If lose then open the spring and replace it.

If pin is working properly then, there are two possibilities either it would be the
surface base plate fault or the gauge’s needle’s fault.

Check the surface flatness base plate

If everything is working properly then disassemble the gauge and start fixing
its needle by checking its position.

After fixing the inside needle, close the gauge and check its zero error again,

if it is giving exact value then the gauge is calibrated.

CU4: Calibrate
Gauges

P1.

First of all, verify the type of gauge

P2. Check the zero error
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P3.

P4.

P5.

If there is any zero error then disassemble the gauge very carefully by
pouring the fluid in a clean bowl

After dismantling each component of the gauge now check the needle’s base
either its loose or tight, if loose the fix the problem
Assemble the gauge and check its zero error, if needle is on exactly upon

zero then the gauge is calibrated

CUS5: Calibrate
Sensors

P1.

P2.

P3.

Make it sure which type of sensor is to be calibrated, first
Trace the fault

After knowing the fault, fix it

CUG6: Calibrate
Tachometer

P1.

P2.

P3.

Check the speed of any revolving part by using the tachometer

If rpm is not directly proportional to the regulatory switch, like by increasing or

decreasing it had some fluctuations, then it needed to be fix

Carefully, dismantle the device and find the fault, either it is mechanical issue

or some electronic issue

Knowledge & Understanding
K1. Whatis Vernier caliper?

K2. What are the main components of Vernier Caliper?

K3. What is main scale and Vernier Scale?

K4. How to open/close the VC
K5. What is least count of VC

K6. What is Micrometer Screw gauge?

K7. What are the main components of Micrometer Screw Gauge?

K8. How to open/close the micrometer

K9. What is least count of micrometer?
K10. What is Dial Gauge?

K11. What is gauge?
K12. What are the different types of gauges?

K13. How to open/close the gauge
K14. How to fix the needle

K15. Knowledge of all types of sensors used in mechanical field

K16. Knowledge of working of all types of sensors used in mechanical field

K17. Pre-knowledge of all types of rotating devices.

K18. Knowledge of measuring devices used to measure speed

K19. Terminologies involved in speed and rpm
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7
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Vernier Caliper

< Plier

«» Screw Driver

% Scale

s Oil

« Micrometer Screw Gauge

< Gauge

< Plier

% Sensors

«» Sensor calibrator

< Tachometer

< Tachometer tools

% Nose plier

% Soldering iron

«» Soldering wire
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0715-M&MT-48. Calibrate Mechanical Machines

Overview This competency standard covers the skills and knowledge required to Calibrate Power/Circular
Heck Saw, Calibrate Lathe Machine, Calibrate Drilling Machine, Calibrate Shaper/Planer Machine,
Calibrate CNC Machine, Calibrate Slotter Machine, Calibrate Milling Machine, Calibrate Hobbing Machine,
Calibration of Grinding Machine, Calibrate Arc Welding Plant (Digital)

Competency Units Performance Criteria

P1. Check the teeth of hacksaw
CUL1: Calibrate
Power/Circular Heck | P2. Check the bottom and top dead centers of the hacksaw

Saw
P3. Check the speed/velocity of one cycle of the hacksaw

P1. Perform operation on lathe machine and analyze the chuck, tool post, tail
stock, barrel, motor, gear, tools, face plate and check thoroughly to trace the
fault

CU2: Calibrate Lathe | P2. Identify the faults by rotating each circular chuck and handles of the lathe

Machine .
machine

P3. Dismantle the machine part and fix the problem and assemble the part again
and then check the correctness

CU3: Calibrate P1. Determine the desired seeding rate using the current lot of seed
Drilling Machine
P2. Set the drill to the seeding rate desired

P3. Jack the driving wheel of the drill up, turn 20 revolutions, catching the seed
from 1 run of the seed drill in the bag or sack. Weigh sack to determine
pounds of seed collected.

P4. Determine strip length

P5. determine the current seeding rate of the drill:

CU4: Calibrate P1. Perform operations on shaper and planar machines to diagnose the faults,
Shaper/Planer

) normally experienced faults are the speed of the quick return mechanisms
Machine

So it needs to be working on replacing or maintenance

CUS: Calibrate CNC P1. Identifying Positional Errors

Machine
P2. Straightness error

P3. Pitch and yaw errors
P4. Roll Errors

P5. Squareness errors

CUG6: Calibrate Slotter | P1. Check the sloter machine tool and fixture, and diagnose the fault if any
Machine
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P2. After diagnosing the fault, it needs to be repair

P1. Operate the milling machine and observe the operation like spindle

movement, bed movement and if there is any fault in bed movement note it
CU7: Calibrate Milling

Machine down.

P2. Check the alignment of bed by measuring the surface by surface gauge.

, P1. Check the operation of hobbing gear cutting machine, common type of faults
CU8: Calibrate

Hobbing Machine are its tool and chuck alignment, carefully repair it.

P1. Check the drill chuck (spindle), is it loose of tight.

CUQ: Calibration of P2. Vary the spindle speed
Grinding Machine
P3. Change the bush if required

P1. Connect the cable clamp electrode to the positive terminal of the welding
machine to be tested

P2. Connect the ground lead plate test and the negative terminal of the welding
machine

P3. Connect the welding machine;

CU10: Calibrate Arc P4. Set the lever in the desired position amp

Welding Plant (Digital)

P5. Engage with the volt-ammeter clamp the cable clamp electrode

P6. Carry out the reading of the clamp volt-ampere ammeter, comparing it with

the values shown on the recorder panel welding machine.

P6. If there is some problem in working then check the electronic card if it
needed to be replace then replace it and then start the plant operation.

Knowledge & Understanding

K1. Complete knowledge of circular and power hacksaws

K2. Had a complete knowledge of all types of lathe machines, turret lathe, capstan lathe, copy lathe,
etc

K3. Using the current seed lot, determine the pounds per acre of bulk seed that is needed.

K4. Bulk seed of current lot needed (Ibs/ac) = Desired rate of seed in PLS (Ibs/ac) % PLS of current
seed lot

K5. Circumference is the measurement around the outside of the tire in feet. This is easily
accomplished by measuring the circumference of the wheel with a tape measure.

K6. ** Remember it needs to be in feet!

K7. Strip length (in shop) = 1.1(No. of revolutions X wheel circumference (ft)
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K8. Seeding rate in bulk seed (Ibs/ac) = 43560 ft2 /ac X Ibs seed collected Drill width (ft) X Strip
Length (ft)

K9. The job is rigidly fixed on the machine table. The single point cutting tool held properly in the
tool post is mounted on a reciprocating ram. The reciprocating motion of the ram is obtained by
a quick return motion mechanism. As the ram reciprocates, the tool cuts the material during its
forward stroke. During return, there is no cutting action and this stroke is called the idle stroke.
The forward and return strokes constitute one operating cycle of the shaper

K10. Laser interferometer, Step gauge, and Gauge blocks, end bars, ball arrays.

K11. Straightness interferometer, Mechanical and optical straight edge,

K12. Alignment telescope with target, Alignment laser. Displacement indicator or sensors, taut wire
etc.

K13. Differential interferometer, Mechanical and Electronic level, Autocollimator, Measurement of
positional error along lines with different Abbe’s offset. Angular laser interferometer.

K14. Electronic levels, Reference Flat, Measurement of straightness errors of two parallel lines

K15. Optical and Mechanical Squareness standard, Length standard inclined under defined angles.
Diagonal measurements.

K16. Cutting grooves, keyways and slots of various shapes.

K17. Used for making regular and irregular surfaces both internal and external.

K18. For handling large and awkward workpiece.

K19. For cutting internal or external gears and many other operations which cannot be easily
machined in any other machine tool described before.

K20. Knowledge of milling cutters, gang milling, surface finishing.

K21. Knowledge of horizontal milling machine and vertical milling machine.

K22. Knowledge of vertical and horizontal gear hobbing machine

K23. Hand-cranked knife-sharpening stones (grindstones)

K24. Handheld power tools such as angle grinders and die grinders.

K25. Various kinds of expensive industrial machine tools called grinding machines.

K26. Bench grinders

K27. Complete knowledge of arc welding, safety equipment etc.

Tool &Equipment

X3

S

Mechanical Tool Kit
Lathe Machines
Drilling machines
Shaper Machine
Planar Machine
CNC Milling Machine
CNC Lathe Machine
Tool Kit Electrical

X3

S

X3

S

X3

%

X3

%

X3

%

X3

%

X3
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Tachometer

Slotter Machine

Vertical Milling

Horizontal Milling

Vertical Gear Hobbing machine

Horizontal Gear Hobbing machine

Bench grinders

Hand grinders

Grinding tools

Arc Welding Plant
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Calibrate Mechanical Equipment

Overview: This competency standard covers the skills and knowledge required to calibrate universal
testing machine, for compression strength, bend strength, shear strength of material using universal
testing machine, impact Testing Machine Equipment using Charpy tester and Calibrate hardness testing
machine (Rockwell hardness tester).

Competency Units

Performance Criteria

CUL. Calibrate
universal testing
machine up to
standards

P1. Check all the dimensions/positions of the chucks of Tensile, Compressive
and bending as per standards.

P2. If there is any error, diagnose it and read carefully the manual and

P3. Prepare the machine for testing.

P4. Check the machine as per default readings.

CU2- Calibrate impact
Testing Machine
Equipment using
Charpy tester

P1. Calibrate the impact testing machine according to standards and defaults
using manufacturer manuals and data.

P2. Check the machine after calibration.

CU3-

Calibrate hardness
testing machine
(Rockwell hardness
tester)

P1. Calibrate

manufacturing.

the hardness testing machine according to defaults
P2. Read the manuals and dismantle the machine.

P3. Assemble the machine and check the readings according to manuals.

Knowledge & Understanding

K1. Material properties of common engineering materials/machines.

K2. Operation and maintenance of Universal testing machine.

K3. ASTM A 370

K4. ASTM E-23 18 Standard test methods for notched bar impact testing of metallic materials

K5. Basic knowledge of Hardness testing machine:

K6. Rockwell hardness tester

Tools & Equipment

+ Vernier Caliper
s Steel rule

% Tongs

« Spirit Leveller

% Universal Testing Machine

+ Charpy Impact Tester

++ Holder for sample cantering
+ Rockwell Hardness Tester
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| 0715.8 Hydraulics and Hydraulic Machinery

0715-M&MT-50. Operate Hydraulic Bench and Its Functions

Overview: This competency standard covers the skills and knowledge required to provide knowledge

for observing Hydraulic Bench, identify various standard parts of Hydraulic Bench and its main

functions.

Competency Unit

Performance Criteria

CU-1: Identify parts of
hydraulic bench

P-1.
P-2.
P-3.
P-4,
P-5.
P-6.

Enlist all parts of a Hydraulic Bench

Identify Control valve, Drain valve and Dump valve.
Identify Sump Tank and Volumetric Tank.

Identify Open Channel and Vertical Pipe.

Identify Centrifugal Pump

Identify Actuators

CU-2:Identify/perform
Various Functions
of/on Hydraulic
Bench

P-1.
P-2.
P-3.

P-4,
P-5.
P-6.
P-7.
P-8.

P-9.

Ensure that pump is switched off.
Set up the device to be tested.

Attach a water supply for open channel flow or a close conduct device to

the water inlet.

Ensure that all connections are secure.

Ensure that supply valve is closed, and dump valve is open.

Turn the pump on.

Open slowly the supply valve to allow water to circulate the bench.
Make appropriate measurement in the device being tested for a given
setting of supply valve e.g. pressure reading, water depths etc.

Closedown the supply valve upon the completion of test.

P-10. Turn off the valve.

P-11. Disconnect the device used for testing.

Knowledge and Understanding

K1. Describe the purpose of a Hydraulic Bench

K2. Explain the working of a hydraulic bench with help of circuit diagram.

K3. Describe the importance of Centrifugal pump in a Hydraulic Bench.

K4. Describe the function of Main Tank and of Sump Tank.

K5. Explain the purpose and working of Control valve, Drain Valve and Dump Valve.
K6. Describe centrifugal pump

K7. Differentiate between sump tank and volumetric tank

K8. Differentiate control valve, drain valve and dump valve

K9. Differentiate main channel and side channels

K10. Describe water level indicator
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K11. Describe stilling baffle

K12. Differentiate between overflow and starter

K13. Read a Schematic Diagram of Hydraulic Bench

Apparatus

Hydraulic bench

* Control Valve

+ Centrifugal pump

e Sump tank

» Vertical pipe

* Channel

* Drain valve

* Volumetric tank

* Water Level Indicator

* Dump valve

¢ Actuators

¢ Side Channel
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0715-M&MT-51. Calibrate Bourdon Tube and Diaphragm Pressure

Gauge

Overview: This competency standard covers the skills and knowledge required to record the working

principle of mechanical Pressure gauges and incorporate the Calibration Methods for Mechanical

Gauges.

Competency Units

Performance Criteria

CU-1: Caliberate
Bourdon Tube
using dead wight
Pressure gauge
and master gauge
Caliberator

P-1. Connect Bourdon Tube with the dead weight pressure gauge.

P-2. Fill the cylinder of dead weight pressure gauge with water.

P-3. Place a known weight on the plunger of the dead weight pressure gauge.
P-4. Note the pressure reading of the gauge to be calibrated.

P-5. Add more weights of known values and note corresponding pressure

readings.
P-6. Compare these readings with the values in the table.

P-7. Also compare dead weight gauge with the master gauge.

CU-2: Caliberate
Diaphragm
Pressure Gauge
using dead wight
pressure gauge
and master gauge
Caliberator

P-1. Connect the Diaphragm Pressure Gauge with the dead weight pressure

gauge.
P-2. Fill the cylinder of dead weight pressure gauge with water.
P-3. Place a known weight on the plunger of the dead weight pressure gauge.

P-4. Note the pressure reading of the gauge to be calibrated.

P-5. Add more weights of known values and note corresponding pressure

readings.
P-6. Compare these readings with the values in the table.

P-7. Also compare dead weight gauge with the master gauge.

Knowledge & Understanding

K1. Define a pressure gauge

K2. Describe basic types of pressure gauges

K3. Describe Bourdon tube gauge

K4. Differentiate between measuring gauge and calibration gauge
K5. Describe dead weight pressure gauge

K6. Describe Pascal’'s Law

K7. Describe Diaphragm pressure gauge.

K8. Describe master gauge calibrator

K9. Describe calibration Method and Frequency

K10. Describe Pascal’'s Law

Apparatus

+ Deadweight gauge Tester

s Weights

+ Master Gauge Calibrator
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Bourdon Tube

Deadweight gauge Tester

Weights

Master Gauge Calibrator

Diaphragm Pressure Gauge
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0715-M&MT-52. Operate Hydraulic Press

Overview: This competency standard covers the skills and knowledge required to operate a hydraulic

press and observe power required to drive it.

Competency Unit Performance Criteria

P-1. Prepare the work piece as per size requirement.

P-2. Inspect the press for oil level and other necessary elements.

P-3. Turn on the hydraulic press and select the load according to the thickness
of the material.

CU-1: Operate P-4. Place the work piece between the die and bench.

hydraulic press _ ) _

P-5. Exert a force on the work piece with the help of punch. This would prepare
the work piece to fit in the die.

P-6. Turn off the hydraulic press and note all observations and calculate power

required to drive the hydraulic press.

P-1. Prepare the work piece as per size requirement.
P-2. Inspect the press for oil level and other necessary elements.
P-3. Turn on the hydraulic press and select the load according to the thickness
of the material.
CU-2: Obseve the P-4. Place the work piece between the die and bench.
power requirement | p_5_Exert a force on the work piece with the using the punch of the press. This
to drive a Hydraulic
press would prepare the work piece to fit in the die.
P-6. Turn off the hydraulic press and note all observations.
P-7. Enter values of Area of Ram, Area of Plunger, length of the stroke of the
Plunger, loaded arm and weight lifted by the arm in the Formula to

calculate the power required.

Knowledge and Understanding

K1. Define a hydraulic press

K2. Describe construction of a hydraulic press
K3. Describe working principle of hydraulic press.
K4. Describe Pascal’s Law.

K5. Enlist all the parameters involved in Formula.
K6. Explain Mechanical Advantage of a machine.

Apparatus
+ Plunger
< Ram
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0715-M&MT-53. Verify Bernoulli’s Equation

Overview: This competency standard covers the skills and knowledge required to verify Velocity

Head, Pressure head and Datum Head as well as Law of Conservation of Energy by measuring

pressure and velocity at various points.

Competency Unit

Performance Measure

CU-1: Verification of
Velocity Head,
Pressure Head and
Datum Head

P-1. Open inlet valve of hydraulic bench supply tank to allow the water to flow
out of the tank.

P-2. Adjust the valves to obtain continuous flow at inlet and outlet valve.

P-3. Ensure continuous pressure head in the piezometer tube and note the
reading.

P-4. Determine the water quantity collected in the measuring tank during the
time noted by stop watch.

P-5. Determine the cross-sectional area of piezometer tube.
P-6. Calculate the velocity head and pressure head.

P-7. Change input and output supply and note the readings.

CU-2: Observe the
performance of
friction pipe
apparatus

P-1. Select a pipe of suitable size as per available equipment for the
experiment.

P-2. Start the flow of water in the pipe with the help of hydraulic bench.

P-3. Observe the change in mercury level of U-tube manometer due to water
flow in the pipe.

P-4. Note h1 and h2.

P-5. Note the time from stop watch to fill the water in the tank up to the height of
5cm.

P-6. Change the flow and repeat the procedure.

P-7. Calculate coefficient of discharge.

CU-3: Examine loss of
head due to sudden
enlargement,
Contraction and
entrance in a pipe

P-1. Note the length and diameter of the pipe present between hydraulic bench
and pressure tank.

P-2. Keep the pressure tank, end of the, pipe open and the other end closed.
P3. Turn on the power supply of the hydraulic bench.

P-4. Start the flow water in the circuit.

P-5. Adjust the flow up to maximum level.

P-6. Determine the total discharge in the circuit with the help of left and right
limbs of U-tube manometer.

P-7. Keep the pressure tank, end of the, pipe close and the other end opened.
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P-8. Repeat the process.

Knowledge and Understanding

K1. Describe Bernoulli’s theorem
K2. Describe piezometer tube
K3. Define velocity head
K4. Define pressure head
K5. Define Datum head
K6. Describe friction pipe apparatus
K7. Describe effects of friction on fluid flow
K8. Describe Differential type U-tube Manometer
K9. Define coefficient of discharge
K10. Explain Darey’s friction factor
K11. Describe loss of head
K12. Describe co-efficient of loss
K13. Describe G.I. Pipes
Apparatus

% Hydraulic Bench

«» Tapered inclined pipe fitted with number of piezometer tube points

% Measuring tank

% Scale

+ Stop watch

+ Pipe provided with inlet and outlet and pressure tapping

« Differential U-tube manometer

<+ Piezometer tube

+» Flow circuit of G.I. Pipes of different fittings via Large bend, Small bend

+ Sudden enlargement from 25 mm to 50 mm diameter

% Sudden contraction from 50 mm to 25 mm diameter.
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0715-M&MT-54. Analyse the performance of Turbines

Overview: This competency standard covers the skills and knowledge required to observe and

analyse impulse turbine as well as Reaction turbine.

Competency Units

Performance measures

CU-1: Analyze the
performance of
impulse turbine/
Pelton Wheel

P-1. Prime the pump with water

P-2. Keep the nozzle-opening to the required position.

P-3. Open the gate valve 1 or 2 rotations.

P-4. Start the motor

P-5. Allow the water into the turbine and the turbine will start rotating.

P-6. Fix the weigh hanger to the rope of the brake drum with no load on weight
hanger.

P-7. By varying the gate vale, keep the head constant using the pressure gauge
to the required head in case of experiment on constant head or keep the
speed constant using the tachometer to the required speed in case of
experiment on constant speed.

P-8. Note down the following readings:

e Pressure gauge reading G

¢ Vacuum gauge reading V

e Speed of the turbine N

¢ Manometer readings hl, and h2

¢ Load on weight hanger T1

e Spring balance reading indicating the frictional loss between the brake
drum and rope T2

P-9. Repeat last step for different load conditions by varying the load on the
weight hanger either to constant head or for constant speed

P-10. Note down the above readings G, V, N, hland h2, T, T2

P-11. Take at least 5 sets of readings by varying the load

P-12. Calculate the efficiency of the turbine

CU-2: Analyze the
performance of
Reaction Turbine/
Francis Turbine

P-1. Prime the pump with water

P-2. Keep the nozzle-opening to the required position.

P-3. Open the gate valve 1 or 2 rotations.

P-4. Start the motor

P-5. Allow the water into the turbine and the turbine will start rotating.

P-6. Fix the weigh hanger to the rope of the brake drum with no load on weight

hanger.
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P-7. By varying the gate vale, keep the head constant using the pressure gauge
to the required head in case of experiment on constant head or keep the
speed constant using the tachometer to the required speed in case of
experiment on constant speed.

P-8. Note down the following readings:

Pressure gauge reading G

Vacuum gauge reading V

Speed of the turbine N

Manometer reading hl, and h2

Load on weight hanger T1

Spring balance reading indicating the frictional loss between the brake

drum and rope T2

P-9. Repeat last step for different load conditions by varying the load on the
weight hanger either to constant head or for constant speed

P-10. Note down the above readings G, V, N, hland h2, T, T2

P-11. Take at least 5 sets of readings by varying the load

P-12. Calculate the efficiency of the turbine

Knowledge and Understanding

K1. Describe working principle of Impulse Turbine
K2. Describe Pelton wheel construction
K3. Describe breaking jet
K4. Describe nozzle function
K5. Describe runner and bucket
K6. Describe working principle of Reaction Turbine
K7. Describe spiral casing purpose.
K8. Describe function of guide mechanism.
K9. Describe draft tube
Apparatus

Hydraulic Bench

Impulse Turbine (Pelton Wheel)

Electric Circuit Supply

Reaction Turbine (Francis Turbine)

Generator assembly and Electric Circuit
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0715-M&MT-55. Analyse the performance of Pumps

Overview: This competency standard covers the skills and knowledge required to observe and

analyse centrifugal pump as well as reciprocating pump.

Competency Units

Performance

CU-1: Analyze the
performance of
Centrifugal Pump

P-1.
P-2.
P-3.
P-4.
o
o

P-5.
P-6.
P-7

Prime the pump
Open the gate valve 1 or 2 rotations
Start the motor and set the vacuum gauge reading to the required head
Note down the following readings

Pressure gauge reading G

Vacuum Gauge Reading V

Time taken for 10 revolutions in the energy meter T

Time taken to fill up 200 cm rise in the collecting tank, t

The difference in the levels of the pressure and vacuum gauges, X
Set the vacuum gauge reading to the other heads
Note down the above readings G, V, T, and t

. Take at least 5 sets of readings by varying the head through delivery valve

and note down the readings

CU-2: Analyse the
performance of
Reciprocating
Pump

P-1.
P-2.
P-3.
P-4,

.
.
P-5.
P-6.
P-7.

Prime the pump
Open the gate valve 1 or 2 rotations
Start the motor and set the vacuum gauge reading to the required head
Note down the following readings
Pressure gauge reading G
Vacuum Gauge Reading V
Time taken for 10 revolutions in the energy meter T
Time taken to fill up 200 cm rise in the collecting tank, t
The difference in the levels of the pressure and vacuum gauges, X
And then set the vacuum gauge reading to the other heads
Note down the above readings G, V, T, and t
Take at least 5 sets of readings by varying the head through delivery valve

and note down the readings.

Knowledge and Understanding

K1. Describe centrifugal pump working principle
K2. Describe pump casing

K3. Describe impeller

K4. Describe suction pipe and delivery pipe

K5. Describe reciprocating pump
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K6. Describe suction valve and delivery valve

K7. Describe crank and connecting rod mechanism

K8. Describe suction and delivery pipe

K9. Describe function of Piston

K10. Differentiate between centrifugal and reciprocating pump.

Apparatus

«» Centrifugal Pump

% Test Bench

+ Pipe Hoses

< Voltmeter

< Ammeter

+» Reciprocating Pump

< Tachometer

+ Stop watch

« Pressure gauge

< Energy meter
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0715-M&MT-56. Actuate Double Acting Hydraulic Cylinder

Overview: This competency standard covers the skills and knowledge required to actuate a double

acting hydraulic cylinder by a switch, speed regulation through throttle valve and flow control valves. It

also explains actuation of double acting hydraulic cylinder by one-way throttle valve.

Competency Unit

Performance Criteria

CU-1: Actuate double
acting hydraulic
cylinder by switch
and draw a circuit
diagram

P-1. Complete all connections of hydraulic circuit as per drawing

P-2. Turn on the push button switch to start the supply of fluid with which double
acting cylinder will start moving

P-3. Move the piston to initiate the supply from forward stroke

P-4. Turn on the second push button switch after the piston reaches top dead
center. This will start supply in the opposite direction

P-5. Observe the functions from control valve by varying its speed after the
completion of supply in the circuit

P-6. Note all observations.

CU-2: Actuate double
acting hydraulic
cylinder by
oneway throttle
valve

P-1. Prepare the hydraulic circuit as per drawing

P-2. Turn on the circuit power supply and ensure that all accessories are
working properly

P-3. Ensure throttle valve on return line of the circuit works properly.

P-4. Open the valve and ensure extra supply of oil to observe quick return of
cylinder.

P-5. Observe cylinder speed at various positions of the valve.

P-6. Note all the observations

Knowledge and Understanding

K1.
K2.
K3.
K4.
K5.
K6.
K7.

Apparatus

X3

¢

Hydraulic bench

X3

S

X3

¢

X3

%

Pressure gauges
Flow control valve

X3

%

X3

¢

R/
0’0

Push button

Describe types of hydraulic cylinder
Describe Double acting hydraulic circuit
Describe direction control valve
Describe function of push button
Describe throttle valve function
Describe one way throttle valve

Explain role of cylinder speed

Double acting cylinder
Pipe hoses and fittings

Direction control valve
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Setup a Pressure Device and Hold Specific Load on

a Double Acting Cylinder

Overview: This competency standard covers the skills and knowledge required to use pressure

reducing valve on double acting cylinder and holding load on double acting cylinder.

Competency Unit

Performance Criteria

CU-1: Set-up pressure
device on a
double acting
cylinder using
pressure
reducing valve

P-1. Complete the hydraulic circuit as drawing given

P-2. Turn on the circuit supply and check if all devices are working properly

P-3. Ensure Fluid starts flowing and the initially adjusted pressure is passed on
to the circuit while passing through the relief valve.

P-4. Observe and note the pressure reading at various pressure gauges.

P-5. Change direction with the help of DCV and ensure control of double acting
cylinder according to this direction.

P-6. Re-observe and re-note the readings on all the pressure gauges.

CU-2: Hold specific P-1. Complete the hydraulic circuit as per drawings.

load using
double acting

P-2. Turn on the circuit supply and check if all devices are working properly

cylinder P-3. Adjust pressure according to desired/required load.

P-4. Ensure fluid flow from port A. This would uplift the load.
P-5. Now change the position of DCV and ensure fluid entrance from port B.
P-6. Observe the downward motion of loaded ram.

P-7. Take the pressure reading and observe the cylinder return.

Knowledge and Understanding

Describe purpose of double acting cylinder as a pressure device

Describe applications of double acting cylinder with the pressure pipe

K1. Describe pressure reducing valve
K2.
K3.
K4. Describe function of pilot operated check valve
K5. Describe DCV
K6. Describe the role of RAM
Apparatus

Hydraulic Bench

Double ACTING Cylinder
Pressure reading valve
DCV pipe hoses

Pilot operated check valve

Direction control valve
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« Various loads

+ Pipe hoses

< Pressure gauges
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0715-M&MT-58. Construct Circuit of Double Acting Hydraulic

Cylinder for Mechanical Interlocking

Overview: This competency standard covers the skills and knowledge required to construct a hydraulic

cylinder for mechanical interlocking and use of push buttons, limit switch and stored energy in double

acting hydraulic cylinder

Competency Unit

Performance Criteria

CU-1: Construct a
hydraulic circuit
for double acting
hydraulic
cyclinder for
mechanical
interlocking with
switch

P-1. Complete the hydraulic circuit as per drawings.

P-2. Turn on the circuit supply and check if all devices are working properly
P-3. Operate hydraulic circuit

P-4. Try lift some weight

P-5. Drop the pressure using pressure gauge before the piston starts moving
P-6. Construct Hydraulic Circuit Diagram

P-7. Construct electric circuit diagram

CU-2: Construct circuit
to control double
acting Hydraulic
Cylinder using 2
push buttons and
canceling with
limit switch

P-1. Prepare simulation circuit of double acting cylinder as per drawing

P-2. Fix the push button and limit switch at their designated place as per
drawing

P-3. Turn on the circuit power supply and ensure proper working of all
equipment.

P-4. Press the push button to start fluid supply and will enable the cylinder for
forward stroke supply.

P-5. Observe that as the push rod touches limit switch the supply of coil would
disconnect and the piston would stop.

P-6. Press the second push button to complete backward stroke of piston, this
will enable the supply of side coil and the backward stroke of piston would be
completed and as it enters the surroundings of limit switches the supply
would be disconnected.

P-7. Change 5/2 DCV and complete the opposite circuit.

P-8. Observe this changed circuit and note down all the observations.

CU-3: Construct
hydraulic circuit
using
Accumulator
stored Energy by
DAC

P-1. Complete the hydraulic circuit as per drawing.

P-2. Turn on the motor power supply and ensure proper working of all devises
and equipment.

P-3. Use flow control valve to ensure fluid flow.

P-4. Observe the movement of piston rod.

P-5. When the circuit is burnt/completed the turn off the power supply.

P-6. Observe that due to accumulator the double acting cylinder completes its

stroke and doesn’t stop immediately after the burning of circuit.




)

L

e 2
National CS (Level-5) for Mechanical Technology b L%[

=
NAVTTC

CU4: Measure P-1. prepare the hydraulic circuit as per drawing

pressure at
various
connections in

P-2. install pressure gauges on the points where pressure is to be noted
P-3. Turn on the hydraulic circuit

hydraulic circuits | P-4. Ensure fluid flow through the whole circuit

P-5. Complete the circuit and note the readings of all gauges

P-6. Enter all readings in observation table

Knowledge and Understanding

K1. Describe mechanical interlocking function
K2. Describe the function of hydraulic circuit
K3. Describe double acting hydraulic cylinder
K4. Describe 3/2 push buttons
K5. Describe 5/2 double acting side pilot operated DCV
K6. Describe function of connecting tubes
K7. Describe function of limit switches
K8. Describe the role of accumulator
K9. Describe mechanism of energy storage in accumulator
K10. Describe working of hydraulic accumulator
K11. Describe fluid port
K12. Describe construction of hydraulic actuator
K13. Describe function of actuators
K14. Describe coupling
K15. Describe functioning of chillers
K16. Describe proximity switch or limit switch
K17. Describe purpose of hydraulic circuit
K18. Draw analogy between hydraulic and electrical circuit
K19. Describe function of pressure control valve
K20. Describe flow control valve
Apparatus

X3

8

X3

S

X3

S

X3

8

X3

S

X3

¢

X3

¢

X3

S

X3

¢

X3

¢

X3

S

X3

¢

X3

¢

X3

%

X3

¢

X3

%

X3

%

Hydraulic bench
Mechanical interlocking
Double acting cylinder
Fluid control valve

DC pressure Gauges
Double acting cylinder
3/2 push button

5/2 double acting side pilot operated DCV
Contacting tubes

Limit switch

Pressure gauges
Accumulator Flow Control
DCV

Pipe Hoses

Pressure control valve
Flow control valve
Hydraulic pump hoses
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0715-M&MT-59. Set Speed and Direction of Hydraulic Motor

Overview: This competency standard covers the skills and knowledge required to set-up a hydraulic

motor using flow control valve and setting-up direction using direction control valve.

Competency Unit

Performance Criteria

CU-1: Set hydraulic
motor R.P.M
using flow control
valve

P-1. Complete the hydraulic circuit as per drawing.

P-2. Turn on the motor power supply and ensure proper working of all devises
and equipment.

P-3. Fix the tachometer with the rotor to note motor RPM

P-4. Use flow control valve to control the flow, this would also control the motor
RPM.

P-5. Observe the speed during this process.

P-6. Note RPM at different flow rates and analyze them.

CU-2: Set hydraulic
motor direction
by using
direction control
valve

P-1. Complete the hydraulic circuit as per drawing.

P-2. Turn on the motor power supply and ensure proper working of all devises
and equipment.

P-3. Use DCV to rotor the motor Clockwise and Anti Clockwise.

P-4. Observe the direction during this process.

P-5. Repeat the process.

Knowledge and Understanding

K1. Describe hydraulic motor

K2. Describe operating principle of hydraulic motor

K3. Describe tachometer

K4. Describe flow control valve

K5. Describe DCV
Apparatus

¢ Hydraulic bench

<+ Tachometer

% Hydraulic motors

% Flow control valve

« Direction control valve

+ Pipe hoses

% Pressure gauges
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0715-M&MT-60. Perform Pressure Measuring Instruments

Overview: This competency standard covers the skills and knowledge required to identify, and explain

the construction and working of various pressure measuring devices.

Competency Unit

Performance Criteria

CU-1: U Tube

Manometer

P-1.

P-2.

P-3.
P-4,

Set up the equipment. Connect one leg of manometer to the inlet port and
the other leg to the outlet port. Initiate the flow of fluid through the test pipe.
Observe the difference in head between the two legs of the manometer
and record.

Compute the pressure difference between the pipe inlet and outlet.

Repeat the experiment for various flow rates of fluid through the test pipe.

CU-2: Inclined

manometer

P-5.

Set up the equipment. Connect one leg of inclined manometer to the inlet
port and the other leg to the outlet port. Initiate the flow of fluid through the
test pipe.

. Observe the difference in head between the two legs of the manometer

and record.

. Compute the pressure difference between the pipe inlet and outlet.
. Repeat the experiment for various flow rates of fluid through the test pipe.

Cu-3: Micro

Manometer

P-6.
P-7.

. Observe the enlarged ends of both tubes of the manometer
. Adjust the instrument initially as p1 = p2.

. Note the reading of the micrometer

. Apply the unknown pressure difference

. Observe the meniscus to move off the hairline, which can be restored to

the initial position by raising or lowering the well (mercury sump).
Note the difference in the initial and final micrometer readings

Note the height of the mercury column and hence the pressure.

CU-4: Pressure
measurement in
The Mercury

Barometer

P-1.
P-2.
P-3.

P-4.

P-5.
P-6.
P-7.
P-8.

Take a reservoir and fill with any fluid

Put a glass tube in the reservoir in inverted state

Make the top portion of glass tube as air tight while the internal surface as
complete vacuum

When the glass tube is dipped in the tank, an improper balanced pressure
is created

Observe water from the tank rises in the tube

Note that the water would rise to particular height/ limit

Note that point where the water would stop lifting up

This pressure noted directly from the scale of the tube would give us the
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exact atmospheric/ air pressure

P-1. Observe the device consisting of a metallic tube of elliptical section closed
atone end A
P-2. Note the other end B being fitted to the gauge point where the pressure is
to be measured.
P-3. Enter the fluid in the tube
CU-5: Borden Tube P-4. Observe the tube tending to straighten.
P-5. Observe a pinion-sector arrangement pivoted with the pointer needle and
already calibrated markings
P-6. Note the small elastic deformation of the tube is communicated to a pointer
over a graduated dial.
P-7. Calibrate the device by subjecting it to various known pressures.
P-1. Close all the valves of the tubes manifold.
P-2. Fill the tank until the lower part of the piezo metric tube is in contact with
water.
CU-6: Piezo Metric P-3. Connect the pump to the upper plug of the tank with the non-return valve in
Tube the correct direction and pressurize the tank.
P-4. Observe if the water head in the piezo metric tube rises.
P-5. Observe the level is kept constant when we stop to pressurize with the
pump.
P-1. Observe the diaphragm fixed in a tubular member.
P-2. Observe the initial pressure on a diaphragm
P-3. Apply the unknown pressure from one side.
CU-7: Elastic P-4. Observe a direct connection between diaphragm and pinion-sector
Diaphragms P-5. Observe a pinion-sector arrangement pivoted with the pointer needle and
already graduated markings on the dial
P-6. Note the small elastic deformation of the diaphragm is communicated to a

pointer over the graduated dial.

Knowledge and Understanding

K1. Differentiate between absolute pressure and gauge pressure
K2. Differentiate between u tube inclined and differential manometer
K3. Pressures as low as 0.025mm water column can be measured.

K4. What is a barometer

K5. What is the basic function of a barometer

K6. Explain the selection process of a pressure gauge
K7. Write the types of Bourdon tubes

K8. Explain the purpose of different Bourdon tubes
K9. Explain the formula for calculating a static head
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K10. Convert a pressure gauge into a level gauge

K11. mention the units of Pressure

K12. Explain the necessity of putting the plug in the tank

K13. Explain natural frequency

Apparatus

% U Tube Manometer, Hydraulic Bench (if working fluid is water), Air Compressor (if working fluid is
air), Scale

+ Inclined Manometer, Hydraulic Bench (if working fluid is water), Air Compressor (if working fluid is
air), Scale



e D ,
National CS (Level-5) for Mechanical Technology b L{‘a[

‘!“_F:*::‘
NAVTTC

0715-M&MT-61. Operate Flow Regulating Devices

Overview: This competency standard covers the skills and knowledge required to identify, evaluate

and explain different types of valves.

Competency Unit

Performance Criteria

CU-1: Ball Valve

P-1. Identify various parts of the ball valve including Handle, shaft, Ball, Seats
and valve body

P-1. Observe a ball with a hole drilled through the center swivel mounted within
the valve body

P-2. Ensure the hole in the ball is orientated in the same direction as the pipe to
allow flow

P-3. Observe the hole in the ball is oriented away from the direction of the pipe,
the flowrate will be restricted and finally cut off completely when the hole is
oriented at 90 degrees to the pipe direction

Note that the hole in the ball is a lesser diameter than the nominal bore of the

pipe

CU-2: Butterfly Valve

P-1. Identify the gear box, handle, butterfly and the body of the butterfly valve

P-1. Observe a circular disc in the middle of fluid pipe.

P-2. Ensure the butterfly is oriented in the same direction as the pipe to allow full
flow.

P-3. Oriented the butterfly away from the direction of the pipe, the flowrate will
be restricted by the increased area of obstruction to the fluid

P-4. Keep the butterfly orienting away from the fluid until 90 degrees to

completely restrict the flow

CU-3: Gate valve

P-1. Identify gate and body of the gate valve

P-1. Identify the gate in the valve

P-2. Identify the shape of the gate with respect to the pipe diameter

P-3. Identify the direction of movement of the gate

P-4. Ensure the complete upward motion of the gate for full flow of the fluid
P-5. Ensure compete downward motion of the gate until the opposite end for

complete restriction to the fluid flow.

CU-4: Diaphragm
Valve

P-1. Identify bonnet, diaphragm/ flexible sheet, seat and main body of the valve
P-2. Identify whether the valve is manual or pneumatic actuated
P-3. observe the fluid flow rates from the pipe as the diaphragm is pushed

towards the seat for complete obstruction to the flow

CU-5: Non Return
Valve

P-1. Identify the following parts in a non-return/ check valve: body, cover plate,
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P-2. observe the fluid flow as the disk is released

disc, seats, hinge, hinge pin, nut, cotter pin, stud bolt, gasket, washer

P-3. observe the disk being fixed as the flow direction is reversed

CU-6: Pressure Relief
Valve

pressure

P-2. identify various types of pressure relief valve
P-3. observe system pressure and spring pressure

P-1. Identify the following parts in pressure relief valve: set pressure adjusting

screw, spring, disk holder, seat disk, nozzle, bonnet, bonnet plug and body

P-4. observe the valve opening as the system pressure increases then spring

Knowledge and Understanding

K1. Define a valve

K2. Identify applications of Ball Valve

K3. Explain the safety precautions of ball valve

K4. explain the terminology of ‘butterfly valve’

K5. identify its industrial applications

K6. Explain the safety precautions of Butterfly Valve

K7. describe Gate/ Knife gate valve

K8. explain the isolation valves

K9. explain the precaution for knife gate valve

K10. Identify its Industrial Applications

K11. Explain the safety precautions of Gate valve

K12. Compare diaphragm and gate valve

K13. Explain the industrial applications of diaphragm valve

K14. Explain the safety precautions of Diaphragm Valve

K15. Mention and explain various types of non-return valve

K16. Explain unidirectional valve working mechanism

K17. Identify various industrial applications of Non-return valve

K18. Explain the safety precautions of Non Return Valve

K19. Explain the safety aspects of pressure relief valve

K20. Describe industrial applications of Pressure relief valve

K21. Explain the safety precautions of Pressure Relief Valve
Apparatus

< Ball Valve

« Bultterfly Valve

< Gate Valve

X3

¢

X3

¢

X3

¢

Diaphragm Valve
Non Return Valve
Pressure Relief Valve

0715.9 Metrology
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Take measurements with graduated tools

Overview: This competency standard covers the skills and knowledge required to take measurements

Steel rule, Take measurements Hook rule, Take measurements Folding rule and Take measurements with

Trammels

Competency Units

Performance Criteria

CUL. Take P1. Place ruler on different work pieces.
gt:f%?énems P2. Take dimension and record multiple readings on each work piece.
P3. Take average of readings.
P4. Record the results.
CU2. Take P1. Place hook rule on given different work piece.
mggslilrjel:énents P2. Take dimension and record multiple readings on each work piece.
P3. Take average of readings.
P4. Record the results.
CU3. Take P1. Take suitable work piece for measurement.
?ggisnugreﬂsnts P2. Measure the dimensions of work pieces.
P3. Compute surface area, volume, of given work pieces.
P4. Record the results in data table.
CU4. Take P1. Open the trammel according to required dimension.

measurements with

Trammels

P2.

Draw circle or arc by fixing one point in the dot and rotate.

Knowledge & Understanding

K1. Decimal and fraction of an inch

K2. Measurement techniques

K3. Calculation of area, volume of geometric shapes.

K4. Arc and circle

Tools & Equipment

Steel rule

Work piece
Surface plate
Steps and collars
Hook rule
Folding rule

Trammel
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0715-M&MT-63. Take measurements with combination set

Overview: This competency standard covers the skills and knowledge required to Take Measurement with

Square head, Perform levelling with square head as spirit level, Measure depth with square head as depth

gauge, Measure height with square head as height gauge, Perform levelling /measure angle of surfaces

with protractor Head, Perform cantering with centre head and Find diameter of round bar

Competency Units

Performance Criteria

CU1. Take Measurement

with Square head

P1.
P2.

Place the combination set on given drawing sheet.
Draw layout of a component with the help of combination square.

CuU2. Perform leveling with
square head as spirit

level

P1.
P2.
P3.
P4.
PS5.
P6.

Place the spirit level on horizontal work piece.
Check the deviation of bubbles

Level the surface by inserting shims.

Place square head on vertical work piece.
Note the deviation and correct the level.
Check the other geometrical shapes.

CU3. Measure depth with
square head as
depth gauge

P1.
P2.
P3.

Place the square head on work piece.
Apply force at the head to retain contact with the component.

Set square head and record the depth.

CU4. Measure height with
square head as
height gauge

P1.
P2.

Place the square head on work piece.

Measure height of work piece with and without the help of height gauge

attachment.

CU5. Perform leveling
/measure angle of
surfaces with

protractor Head

P1.
P2.

P3.

Place protractor head of combination set on work piece.
Loose screws of revolving circular disk and adjust the bubble of level to
minimize deviation.

Study the angle between slopes of a component.

CUG6. Perform centering

with center head

P1.
P2.
P3.
P4.

Place the center head on round stock.
Trace the line with scriber.
Revolve the center head by 90° and draw another line.

Find center of round stock by bisecting point of lines.

CUY7. Find diameter of

round bar

P1.
P2.
P3.

Place the center head on round stock
Note the reference point and measure point by avoiding parallax

Find the difference between reference point and measure point.

Knowledge and understanding

K1. Measurement techniques

K2. Knowledge of dimensioning of drawings and layouts




Tools & Equipment

®.
°

0/
°

0/
°

R/
0.0

R/
0.0

Combination set

Surface plate

Scriber

Tri square

Divider

Round stock
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0715-M&MT-64. Perform Levelling

Overview: This competency standard covers the skills and knowledge required to Exercise of cast
iron, granite and glass surface plate, Check level of surfaces with straight edge and spirit level, Check

level by Engineer’s level and measurements with Engineer’s parallel

Competency Units Performance Criteria

CUL1. Exercise of cast P1. Place the work piece with angle plate on surface plate.
iron, granite and

glass surface plate P2. Check squarness and parallelism of components.

P3. Check the squareness of angle plate with dial indicator.

CU2. Check level of P1. Place straight edge diagonally on the surface plate
surfaces with
straight edge and
spirit level P3. Check the level with bubble.

P2. Place spirit level on the straight edge.

P4. Adjust the level by feeler gauge.

CU4. Check level by P1. Clean the level and surface
Engineer's level P2. Place the level on work piece.

P3. Record the difference by changing the position of level.

P4. Calculate mean value.

P5. Maintain the level of plane by providing packing as per requirement.

CUS5. measurements with | P1. Insert the engineer’s parallel in work piece.

Engineer's parallel P2. Measure the taper or diameter of cylindrical surface.

Knowledge and understanding

K1. Measurement techniques

K2. Geometric shapes

Tools & Equipment

. Surface plates
. Straight edge and spirit level
. Engineer’s level

. Engineer’s parallel
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0715-M&MT-65. Take measurements through various gauges

Overview: This competenc