Tamil Nadu Public Service Commission
Syllabus
Trade - Advanced Computer Numerical Control (CNC) Machining Technician
(ITI Standard)

Code: 534
Unit 1: General Safety Precaution and First Aid (10 Questions)

Importance of safety — Basic need of Personal Protective Equipment (PPE) — First Aid — Safe
Disposal of used engine oil — Hazard identification — Safety signs for Danger Warning —
Personal Safety — Fire Extinguishers.

Unit Il: Perform Turning, Milling Operations (10 Questions)

Lathe — Types - Parts of the Lathe — Work holding devices — Types of Holder — Cutting tools
used for different operations — Performing Face turning — Taper turning — Grooving —
Threading Knurling — Drilling — Boring — Jig and fixtures — Coolant - Milling — Work piece setup
on Milling Machine — Loading and unloading of cutting tools — Basic operations Step milling,
Slot milling, Angle milling etc.,

Unit lll: Product specification and Interpret industrial engineering drawing and quality of
surface (40 Questions)

Product design and Development — Prepare check List of customer needs - Customer needs
& select optimum requirement - Develop product specification report - Symbols used in
industrial drawing - Create a checklist of dimensions & customer specific requirements -
Geometric dimension - Tolerances - Symbol - Fundamentals of limits fits & tolerances &
Symbols — Interchangeability Importance of multi stage drawing - Surface finish and it's
importance - Post process manufacturing operation — International standard & symbols used
to represent surface finish and calculation — Process flow diagram - Measuring instruments —
Vernier Caliper — Micrometer — Gauges and Properties.

Unit IV: Introduction CNC Machines (40 Questions)

G Code and M Code and various cycle end code - Importance of Emergency stop function key
Tool offset with the help of jog mode - Program in MDI mode, single block option - Edit — Auto
- MPG mode — Create, execute and verify GOO,GO1 program - Linear interpolation & Rapid
traverse - Orientation of machine movement - Identify the direction of machine movement by
using Jog mode - Concept of tool travel with Linear interpolation - Orientation of machine
movement — Absolute & Incremental — Circular interpolation Clock wise and Counter clock
wise Create, simulate and execute - Concept of grooving, parting off and threading - Straight ,
taper and multi start - Internal profile using turning facing and pattern repeat cycles - Internal
groove using canned cycles -Tool nose radius compensation — Calculation of threading
parameters.

Unit V: CNC Turning (15 Questions)

Introduction to CNC Lathe machine — Concept of Numerical Control - Fanuc, Siemens,
Mitsubishi, HAAS — CNC turning centre features & its components — Work Piece holding
devices used in turning center— Create and run the program using sub routine codes -
Concept of sub programming of block in CNC turning programming - Concept of axis &
Coordinate system used in CNC turning Centre —Turret — Tail stock.



Unit VI: VMC Machines (15 Questions)

Introduction to VMC milling machine — Work Piece holding devices — Introduction Turn mill
centre Dual spindle / Sub spindle — Create and run the program using sub routine codes - Tool
holding devices used in VMC - Concept of sub programming - Concept of axis & Coordinate
system used in CNC VMC Centre — Tool wear offset —Tool Magazine — Automatic Tool
Changer— Concept of interpolation and Canned Cycles.

Unit VII: Routine Maintenance and Trouble Shooting of CNC LATHE & VMC
(10 Questions)

Routine and Preventive maintenance & basic troubleshooting of CNC lathe and routine
maintenance & basic troubleshooting of CNC VMC - Perform maintenance OEM
recommendations.

Unit VIII: VMC G Code and M Code Programming (30 Questions)

Introduction to Vertical Machining Centre — Concept of axis & Coordinate System — Concept of
speed, feed & Machining depth of cut - Identifying & replacing of cutting tools — Concept of
tool wear & offset — Concept of over travel limits in VMC Machines — Importance Emergency
stop function key — Concept of VMC mode like Jog, MDI, Edit, Auto, Single Block, MPG —
VMC Machine movement on various G codes & M Codes — Create, execute and verify
GOO,GO01 program - Linear interpolation & Rapid Traverse to verify Absolute Programming &
Incremental Programming — Circular interpolation Clock wise - Circular interpolation Counter
Clock Wise — Work offset — Tool offset — Dry run the program for verifying actual tool path —
Cycle time calculation — Polygonal Milling with Polar Co-ordinates — Scaling, Mirroring &
Rotation on VMC Concept of Importing and Exporting of VMC program.

Unit IX: Computer Aided Machining (20 Questions)

Computer aided machining — Geometry Creation — Surface — 3D Solid Modelling — Computer
Aided manufacturing software - Generate and export NC program for machining - Generation
of complex machining part program with the help of CAM software - Concept of Tool Path
Verifications on CNC machines — Create Simulate & Execute a complex machining part
program Create Tool path using CAM software & Verify with the help of graphical icon on CNC
machines.

Unit X: 4th Axis on VMC (10 Questions)

Auxillary axis - Concept of Rotary axis - indexer & its importance - Concept 4 Axis Machining
(step wise and continuous) - Referencing of 4th axis - Align 4th axis on machine.
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-Single Block Option - Edit - Auto - MPG uwesrgpeom - Goo, Go1 yBmm&lnmen 2 (Heums@Es60 -
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vwestu(sS - canned cycles - Pattern repeat cycle uwestu(égig6o.
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Computer Numerical Control (CNC) Bevs Guoadlesr 2idlapsidb - Numerical Control - Fanuc, Siemens,
Mitsubishi - HASS - CNC Liieoflity Subaibiseir o mitb g6t de msseir - turning center uwedtuHiGHsUL(HID
WorkPiece holding #nseoriueer - Sub routine @mdS@Hlsomer vwestuhHidS Program 2 meurd &

Bwssa|b - turret - tail stock.
ai00@ VI VMC Quadlesr (15 Gsdrafilaseir)

Computer Numerical Centre (CNC) leoeSlii @uedlesr workpiece eweusbSHmob@n Ensorbiser -
sifiwsd TurnMill centre; dual Spindle; Sub-spindle — eupéaswner @GHuFHGmeT LWGTUHGSH
0@rmSlnemw 2_(HeurssH Swaseyb - Vertical Machining Centre (VMO) ufléb uwestu(hlSs0u@in &mes)
Gamreoigi  ETGTRIGET  Giomeor  HlreondsasssSler  &@HEH whHmib CNC.VMC  eowwsseo
vwetuREBsIUHID smSSweo - Tool wear offset - Tool Magazine - Automatic Toolchanger -

Interpolation and Canned cycles.
i@ V1L eupsssioneor urmoflty wpHpib CNC Geod; wimib VMC Adscoscmar Bé@s60 (10 @sdrafisdr)

CNC Beovsdleir oupsaioner whmibd shHvy vrmofliy SiqtusmL #fl@&sbss whHob CNC, VMC.esr
aupdaoner urmofliy wHoib g tuenL #fl@&lgeo, urmofloy - Original Equipment Manufacturer

(OEM) uflibgiomnseir.
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Vertical Machine Centre Sifl@psib - Axis whmib Co-ordinate system SiemwtiSlesr spé g - Speed - Feed
wHmib Depth of cut BSweuHdledr &MHSHEH - sEAs6T WwHmID WBUEF ubhHdlw &MRsHE - VMC
Oueafisiraafieo over travel limit s@mss - WesESwsHGD Seuresneo Hnss (Emergency Stop)
@&weour”_() efMews - Jog, MDI, usoBeaumy G @dSH M @dulhHisefleo Guageficsr Swsasn Goo, Got
program 2_(Heund&a|b - GFweuhldsab whHmib sflutidse)b Absolute wiHmib incremental Program -
rapid traverse - Circular interpolation Clockwise - Circular interpolation counter clockwise - Polygonal
Milling with polar coordinates - VMC program SwibSlrsHeo Smé@ws whmibd erbmind) - Vertical
Machine Centre (VMC) Scaling - Mirroring - Rotation.
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Computer Aided Machining - engefluco 2 memssnd - Guohuriy - 3D S wr_eSib - sexfeof
2_gefiyLcormeor 2_HusH Gesr@unper - etbSlrsSHbancr NC Program 2_(peuné@geo b mib erhH miod)
@&wgeo - CAM @uesr@unapeflesr 2 gefily_cor Adbseoncor SwihSHr u@dH Program = (peund@geo -
Verify - CNC graphical icons - CAM tool path creation.

@@ X: 4™ Axis on VMC (10 Bz drafilsair)

Auxillary axis - Rotary axis 6t &5 81 - Indexer and its importance - 4 Axis machining 61 &g (Step

wise and continuous) - Referencing of 4" axis - 4™ axis on machine &remwtiy.
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