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individuals need
to do, know and
understand in
order to carry out

Introduction

a particular job Qualifications Pack- Setter and Operator- Non Conventional
role or function Electro Discharge Machine (Spark Erosion)
» OSare SECTOR/S: CAPITAL GOODS
performance
standards that SUB-SECTOR:
individuals must 1. Machine Tools 3. Plastics Manufacturing Machinery
achieve when 2. Textile Manufacturing Machinery 4. Dies Moulds and Press Tools
carrying out
functions in the OCCUPATION: Machining
workplace,
] REFERENCE ID: CSC/Q0122
together with /Q
specifications of ALIGNED TO: NCO-2004/NIL

the underpinning
knowledge and
understanding

Brief Job Description: It involves selecting the appropriate work holding devices, and
mounting and positioning them to the machine in the correct location for the type of
operation to be carried out. It also involves selecting the appropriate electrodes to use,
check them for defects, and mount and secure them to the relevant parts of the

Capital Goods Skill machine and perform machining operations.

Council, C/O Awfis, 1st

Floor, L-29 Outer Circle Personal Attributes: Basic communication, numerical and computational abilities.
Connaught Place Openness to learning, ability to plan and organize own work and identify and solve
New Delhi - 110001

. problems in the course of working. Understanding the need to take initiative and
-mall:

[P ?

manage self and work to improve efficiency and effectiveness.
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Qualifications Pack Code

Job Role

Credits
Sector

Sub-sector

Occupation

NSQC Clearance on

Qualifications Pack For Setter and Operator - Non-conventional
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GOVERNMENT OF INDIA
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Electro Discharge Machine (Spark Erosion)
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CsC/Q0122

Setter and Operator - Non-conventional Electro Discharge
Machine (Spark Erosion)
(Applicable for National Scenarios)

TED 1.0

10/04/2014

Capital Goods

1. Machine Tools
2. Textile Manufacturing

Machinery

3. Plastic Manufacturing Last reviewed on 24/11/2017
Machinery

4. Dies, Moulds and Press
Tools

Machining 24/11/2021

20/07/2015
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Job Role Setter and Operator - Non-conventional Electro Discharge
Machine (Spark Erosion)

The individual on the job performs set up operations on Non-
conventional Electro Discharge Machine (spark erosion) and to
produce a range of component shapes, as per given
specifications.

NSQF level 4

Role Description

Minimum Educational Qualifications 12" Standard pass, preferably
Maximum Educational Qualifications Not Applicable

Prerequisite License or Training No Previous Training Required

Minimum Job Entry Age 18 Years

Experience Minimum 1 year as an NC EDM Operator
Compulsory:

1. CSC/N0122 Set a non-conventional electro-discharge

machine (spark erosion) for machining operations on metal

components
2. CSC/N0119 Perform machining operations on metal

Applicable National Occupational ) )
products using non-conventional controlled electro-

Standards (NOS)
dischargemachine (spark erosion)
3. (CSC/N1335 Use basic health and safety practices at the
workplace
4. CSC/N1336 Work effectively with others
Performance Criteria As described in the relevant OS units
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Electro Discharge Machine (Spark Erosion)

Description

Sector is a conglomeration of different business operations having similar

business and interests. It may also be defined as a distinct subset of the
economy whose components share similar characteristics and interests.

Sub-sector Sub-sector is derived from a further breakdown based on the characteristics
and interests of its components.

Occupation Occupation is a set of job roles, which perform similar/ related set of
functions in an industry.

Job role Job role defines a unique set of functions that together form a unique

employment opportunity in an organisation.

Occupational Standards
(0S)

OS specify the standards of performance an individual must achieve when
carrying out a function in the workplace, together with the knowledge and
understanding they need to meet that standard consistently. Occupational
Standards are applicable both in the Indian and global contexts.

Performance Criteria

Performance criteria are statements that together specify the standard of
performance required when carrying out a task.

National Occupational
Standards (NOS)

NOS are occupational standards which apply uniquely in the Indian context.

Qualifications Pack(QP)

QP comprises the set of OSs, together with the educational, training and
other criteria required to perform a job role. A QP is assigned a unique
qualifications pack code.

Electives

Electives are NOS/set of NOS that are identified by the sector as
contributive to specialization in a job role. There may be multiple electives
within a QP for each specialized job role. Trainees must select at least one
elective for the successful completion of a QP with Electives.

Options

Options are NOS/set of NOS that are identified by the sector as additional
skills. There may be multiple options within a QP. It is not mandatory to
select any of the options to complete a QP with Options.

Unit Code

Unit code is a unique identifier for an Occupational Standard, which is
denoted by an ‘N’

Unit Title

Unit title gives a clear overall statement about what the incumbent should
be able to do.

Description

Description gives a short summary of the unit content. This would be helpful
to anyone searching on a database to verify that this is the appropriate OS
they are looking for.

Scope

Scope is a set of statements specifying the range of variables that an
individual may have to deal with in carrying out the function which have a
critical impact on quality of performance required.

Knowledge and
Understanding

Knowledge and understanding are statements which together specify the
technical, generic, professional and organisational specific knowledge that
an individual need to perform to the required standard.

Organisational Context

Organisational context includes the way the organisation is structured and
how it operates, including the extent of operative knowledge managers
have of their relevant areas of responsibility.

Technical Knowledge

Technical knowledge is the specific knowledge needed to accomplish
specific designated responsibilities.
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Core Skills/ Generic
Skills

Keywords /Terms

Core skills or generic skills are a group of skills that are the key to learning

and working in today’s world. These skills are typically needed in any work

environment in today’s world. In the context of the OS, these include

communication related skills that are applicable to most job roles.
Description

CNC Computer Numerically Controlled

VMC Vertical Machining Center

EDM Electro Discharge Machine

CAD Computer Aided Design

2D 2 Dimensional

3D 3 Dimensional

VDI Verein Deutscher Ingenieure, The Society Of German Engineers
H Limit Hard Limit

DTI Dial Test Indicators

BS/ 1SO/ BS EN/ DIN

Quality Management Standards

PPE

Personal Protective Equipment

CO, Carbon Dioxide
CPR Cardiac Pulmonary Resuscitation
ISO International Organization For Standardization
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components

National Occupational
Standard

Overview

This unit covers setting a non-conventional electro discharge machine (EDM) (spark erosion)
for machining of metal components as per given specifications.

6|Page
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machining operations on metal components

Unit Title Set a non-conventional electro-discharge machine (spark erosion) for machining
(Task) operations on metal components

Description

This unit is about setting a spark erosion non-conventional EDM machine to produce
component shapes. It covers setting an electro discharge machine (spark erosion) for
machining of metal components as per given specifications. The candidate will also be
expected to select the appropriate electrodes to use, check them for defects, and
mount and secure them to the relevant parts of the machine.

Scope

This unit/task covers the following:

e  Work safely
° Set of EDM for machining operations

Performance Criteria(PC) w.r.t. the Scope

Element

Performance Criteria

Work safely To be competent, the user/individual on the job must be able to:

PC1. work safely atallitimes, complying with health'and-safety, environmental and
other relevant regulations and guigetines

PC2. check thatall safety mechanisms a =n place'and.that the equipment is set
correctly for the required operations

PC3. adhere to procedures or systems in place for-health and'safety, including
personal protective equipment and other relevant safety regulations and
procedures to contribute to a safe work environment

PC4. wear the appropriate protective clothing and equipment, and keep the work
area clean and tidy

PC5. follow safe practice/approved setting up procedures at all times

PC6. ensure thatall measuring tools, equipment, power tool cables, extension
leads are in a safe and usable condition
Measuring tools: protractor; depth/internal/external micrometers; calipers
(vernier, inside and outside, depth); gauges (height Vernier, feeler, bore/hole,
slip, radius/profile, thread, plug); stick micrometers; dial stand and
comparator; vee block with u-clamp

PC7. ensure that the components used are free from foreign objects, dirt or other
contamination

Set of EDM for To be competent, the user/individual on the job must be able to:

machining operations

PC8. conduct a preliminary check of the readiness of the electro discharge
machine
Electro discharge machines: Spark Erosion
Preliminary checks: e.g. machine is clean; position and alignment of the

7|Page
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components

PCo.

PC10.

PC11.
PC12.
PC13.
PC14.
PC15.
PC16.

PC17.

PC18.

PC19.

workpiece; lubrication is functioning; coolant level is correct; sub-systems are
working correctly; etc.

obtain job specification from a valid source and establish job requirements
Valid sources: job instruction sheet/job card; work drawings and instructions;
planning documentation; quality control documents; operation sheets;
process specifications; instructions from supervisor

Job specification documents: detailed component drawings; approved
sketches/illustrations; national, international and organizational standards;
reference tables and charts; operational diagrams

Job requirements: raw materials or components required (type, quality,
guantity); dimensions; limits and tolerances; surface texture requirements;
operations required (list, sequence and procedures where applicable); shape
or profiles to be machined; instruments and tools to be used;
interdependencies; timelines

set the machine to produce components within all of the quality and accuracy
standards, as applicable to the operations performed

Accuracy standards: components to be free from damage, false tool cuts,

burrs, scratches and non-specified gizarp edges; general dimensional

tolerance 4/- 0.020mm; flatness andsquareness 0.05mm; angles within +/- 1
degree

determine what has to be done and how the'machine'will be set to achieve
this

prepare the electro-discharge machine in readiness for production

mount and set the required workholding devices, workpiece’and cutting tools
position and secure workpieces to machine table using appropriate means
select and mount appropriate electrodes for roughing and finishing

set the machine tool operating parameters to achieve the component
specification

set up the machine in accordance with instructions and specifications
Machine specifications: electrical conditions (eg. current density, spark
frequency); alignment of electrodes; filtration equipment; linear feeds and
speeds; dielectric flow rates; ventilation and fume extraction; safety
mechanisms/devices; maximum weight carrying capacity

set up the machine to produce internal and external profiles of various
component features

Features: flat faces, parallel and angular faces, forms (concave and convex,
square/rectangular, profile ), holes, engraving, cavities, radii/arcs, slots, sharp
edges

set up to machine components made from various materials

8|Page
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components

A. Organizational
Context

(Knowledge of the
company /
organization and
its processes)

PC20.
PC21.

PC22.
PC23.

PC24.
PC25.

PC26.
PC27.

PC28.
PC29.

PC30.

Knowledge and Understanding (K)

The user/individual on the job needs to know and understand:

KA.

KA2.

KA3.

KA4.

KAS.

KA®.
KA7.

KAS.

Range of materials: Ferrous: eg. low, medium and high carbon steels; low
alloy steels; stainless steels; cast irons; Non-ferrous: eg. aluminum and
aluminum alloys, bronze, silicon carbide

conduct a trial runs and adjust parameters and positioning till output is as per
required specifications

hand-over the machine after set-up to the machine operator along with
relevant instructions and documentation

complete relevant documentation as per organizational procedure

switch the non-conventional EDM machine on and off in normal and
emergency situations

return the old cutting tools, workholding device, fixtures, instruments,
drawings and verified tapes and programs back to store, safely and correctly
ensure that there is no damage to the electrode/fixture while doing the
setting activities

complete documentation during and post operations and submit as per
organizational procedures

Documentation:job card, progress records, incident reports

deal promptly and effectively.with grsblems within their control, and seek

help and guidance from the relevantpeople if they have problems that they
cannot resolve

shut down the equipment to a safe conditionon.conclusion.of the activities
return all tools and equipment to the correct location-on completion of the

non-conventional EDM machining activities

leave the work area in a safe and tidy condition on completion of the fitting

activities

relevant legislation, standards, policies, and procedures followed in the
company relevant to own employment and performance conditions
relevant health and safety requirements applicable in the work place
importance of working in clean and safe environment

own job role and responsibilities and sources for information pertaining to
employment terms, entitlements, job role and responsibilities

reporting structure, inter-dependent functions, lines and procedures in the
work area

relevant people and their responsibilities within the work area

escalation matrix and procedures for reporting work and employment related
issues

documentation and related procedures applicable in the context of

9|Page
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components

KAO9.

employment and work
importance and purpose of documentation in context of employment and
work

B. Technical
Knowledge

The user/individual on the job needs to know and understand:

KB1.

KB2.

KB3.

KB4.

KB5.
KB6.
KB7.
KBS.

KB9.
KB10.

KB11.

KB12.

specific safe working practices, precautions, non-conventional EDM
procedures and environmental regulations that must be observed

Safety precautions: obtain and use the appropriate documentation (eg. job
instructions, drawings, quality control documentation); adhere to procedures
or systems in place for risk assessment, Personal Protective Equipment and
other relevant safety regulations and procedures to realise a safe system of
work; follow safe practice/approved setting up procedures at all times;
ensure that correctly adjusted machine guards are in place; check that
electrodes are in a suitable condition; hold components securely without
distortion; leave the.work-area.and machine.in.a safe and appropriate
condition on completion of the activities

hazards associated with carrying out operations on a non-conventional EDM
and how can‘they be minimized

N

personal protective equipment to be-ysed during the machining activities on

an non-conventional EDM- and where’can it be obtained

types and sources of appropriate job specifications

Valid sources: job instruction sheet/job card;-work drawings and instructions;
planning documentation; quality control documents; operation sheets;
process specifications; instructions from supervisor

Job specification documents: detailed component drawings;-approved
sketches/illustrations; national, international and organizational standards;
reference tables and charts; operational diagrams

common terminology used for work related to non-conventional EDM

how to read and interpret first and third angle component drawings

how to extract information from engineering drawings or data and related
specifications

main features and working parts of the non-conventional EDM machine, and
the accessories that can be used

importance of following specified machining sequences and procedures
importance of ensuring suitability of workpieces/materials and consumables
for the specified job and related procedures

importance and procedures to ensure that tools and equipment are in a safe
and usable condition

various non-conventional EDM machining operations that can be performed,
and the methods and equipment used

10| Page
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components

KB13.

KB14.

KB15.

KB16.

KB17.

KB18.

KB19.

KB20:
KB21.

KB22.
KB23.

KB24.

KB25.

KB26.

KB27.

KB28.

KB29.

KB30.

range of workholding methods and devices that are used on nonconventional
EDM

how to set up workholding devices and electrodes on non-conventional EDM
hazards associated with setting an non-conventional EDM (such as moving
parts of machinery, electrical components, handling dielectrics, fumes), and
how to minimize them and reduce any risks

how to start and stop the machine in normal and emergency situations
importance of ensuring that the machine is isolated from the power supply
before mounting electrodes and workholding devices

importance of wearing the appropriate protective clothing and equipment,
and of keeping the work area clean and tidy

basic principles of operation of the various EDM, and typical operations that
they can perform

how to handle and. store electrodes safely:and-correctly

how to extract:and use information from engineering drawings and related
specifications in relation to work undertaken

how to use workpiece reference points and system of tolerancing

range of eroded features that are prpduced on the electro-discharge

machines
range of workholding methods and devices that are used on electro-discharge
machines

Positioning and holding devices: clamping direct.to machine table; pneumatic
or magnetic table; machine vice (eg. plain, swivel, universal); angle plate; vee
block and clamps; fixtures; chucks (eg. 3 or 4 jaw); ancillary.indexing device
different types of electrodes that are used, and how they are selected,
prepared and mounted to the machine tool holding devices

Electrodes:-plain electrodes, profile electrodes, hollow electrodes

factors that determine current density, spark frequency, linear feeds and
speeds

how the various types of material will affect the feeds and speeds that can be
used

Range of materials: Ferrous: eg. low, medium and high carbon steels; low
alloy steels; stainless steels; cast irons; Non-ferrous: eg. aluminum and
aluminum alloys, bronze, silicon carbide

type of dielectrics that are used; filtration requirements; and precautions to
be taken when handling and using them

how to set up the various machines for the particular operations being
performed

need to conduct trial runs, and to check that the machine is set up and

11| Page
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components

skills (S)

A. Core Skills/
Generic Skills

KB31.

KB32.
KB33.
KB34.

KB35.

KB36.
KB37:
KB38.
KB39.

Reading Skills

running safely and correctly

problems that can occur with setting up the electrodes, workholding devices,
and machine operating parameters, and dealing with them appropriately
method of flushing

technical parameters for different machines

quality control procedures that are used, inspection checks to be carried out,
and the equipment that will need to be used

how to check the quality of the shaped components against the required
quality standards and dimensional parameters

Dimensional parameters: parallelism, angle/taper, squareness, surface
texture, linear dimensions, flatness, depths, angles, profiles, hole position
hole size/fit

importance of reporting problems in a timely manner

range of materials used in‘common engineering applications

forms of supply of materials

identify materials by their physical and mechanical properties

Mechanical properties: tensile strength, toughness; hardness, elasticity,
ductility, malleability ()

The user/ individual on the/job needs to know and understand how to:

SA1l. read and interpret information correctly from various job specification
documents, health and safety instructions, memos, ‘etc. applicable to the job
in English and/or local language

Writing Skills
The user/individual-on the job needs to know and understand how to:

SA2. fill up appropriate technical forms, process charts, activity logs as per
organizational format in English and/or local language

SA3. undertake numerical operations, and calculations/ formulae
Numerical computations: addition, subtraction, multiplication, division,
fractions and decimals, percentages and proportions, simple ratios and
averages

SA4. identify and draw various basic, compound and solid shapes as per

dimensions given

Basic shapes: square, rectangle, triangle, circle

Compound shapes: involving squares, rectangles, triangles, circles, semicircles,
guadrants of a circle

Solid shapes: cube, rectangular prism, cylinder

12| Page
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components
SA5. use appropriate measuring techniques and units of measurement

SA6. use appropriate units and number systems to express degree of accuracy
Units and number systems representing degree of accuracy: decimals places,
significant figures, fractions as a decimal quantity

SA7. use metric systems of measurement
Angles in a triangle: right-angled, isosceles, equilateral

Oral Communication (Listening and Speaking skills)

The user/individual on the job needs to know and understand how to:
SA8. convey and share technical information clearly using appropriate language

SA9. check and clarify task-related information

SA10. liaise with appropriate authorities using correct protocol

SA11. communicate with people in respectful form and manner in line with
organizational protocol

B. Professional Skills | Decision Making

NA

Plan and Organize

The.user/individual on the job needs to kn@nd understand how to:
SB1.. plan, prioritize and sequence work operations as per job requirements

SB2. organize and analyze information relevant to. work
SB3. basic concepts of shop-floor work productivity including waste reduction,
efficient material usage and optimization of time

Customer Centricity

The user/individual on the job needs to know and understand how to:
SB4. exercise restraint while expressing dissent and during conflict situations

SB5. avoid and manage distractions to be disciplined-at work

SB6. manage own time for achieving better results

SB7. workin a team in order to achieve better results

SB8. identify and clarify work roles within a team

SB9. communicate and cooperate with others in the team for better results
SB10. seek assistance from fellow team members

Problem Solving

The user/individual on the job needs to know and understand how to:
SB11. identify problems with work planning, procedures, output and behavior and

their implications
SB12. prioritize and plan for problem solving
SB13. communicate problems appropriately to others
SB14. identify sources of information and support for problem solving

13| Page



@ o/4 N:5-D-C

& National

i skill Development
e o Corporation

‘GOVERNMENT OF INDIA "
MSNSTRY OF SKOLL DEVELOPMENT Transforming the skill landscape

National Occupational Standards 4 ENTREPRENEURSHP

CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for

machining operations on metal components

SB15. seek assistance and support from other sources to solve problems
SB16. identify effective resolution techniques

SB17. select and apply resolution techniques

SB18. seek evidence for problem resolution

Analytical Thinking

The user/individual on the job needs to know and understand how to:
SB19. undertake and express new ideas and initiatives to others

SB20. modify work plan to overcome unforeseen difficulties or developments that
occur as work progresses

SB21. participate in improvement procedures including process, quality and
internal/external customer/supplier relationships

SB22. enhance one’s competencies in new and different situations and contexts to
achieve more

Critical Thinking

The user/individual on‘the job needs to know and understand how to:
SB23. maintain current knowledge of applicable standards, legislation, codes of
practice and product/process developments
ning, training and development

PN

SB24. participate in on-the-job and other{jia

interventions and assessment

SB25. clarify task related information with appropriate personnel or technical
adviser

SB26. seek to improve and modify own work practices

14| Page
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CSC/N0122 Set a non-conventional electro-discharge machine (spark erosion) for
machining operations on metal components

NOS Version Control

NOS Code CSC/N0122

Credits T8D 10

Industry Capital Goods Drafted on 10/04/2014

1. Machine Tools

2. Textile
Manufacturing

Machinery

Industry Sub-sector

L i 24/11/2017
3. Plastic Manufacturing [l reviewed on /11/20

Machinery
4.  Dies, Mouldsand
Press Tools

24/11/2021

Occupation Machining Next review date
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CSC/N0119 Perform machining operations on metal products using non-conventional
controlled electro-discharge machine (spark erosion)

National Occupational
Standard

Overview
This unit covers machining of metal components using a non-conventional electro discharge
machine (EDM) to modify a range of component shapes via spark erosion, as per given

specifications. It does not cover setting of EDM machines.

16| Page
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Perform machining operations on metal products using non-conventional controlled
electro-discharge machine (spark erosion)

Description This unit covers machining of metal components using a non-conventional electro
discharge machine (EDM) to modify a range of component shapes via spark erosion, as
per given specifications. It does not cover setting of EDM machines.

Scope This unit/task covers the following:

e  Work safely
e  Prepare machine for operations
° Carry out machining operations on NC EDM

Performance Criteria(PC) w.r.t. the Scope

Element
Work safely

I . -
. Performance Criteria

To be competent, the user/idividual on the job must be able to:
PC1. “-comply with health and safety, environmental and other relevant regulations

and guidelinesatwork

PC2. adhere to procedures and guideling§for personal protective equipment (PPE)

and other relevant safety regulations'while performing calibration operations
PC3. work following laid down procedures and instructions
PC4. ensure work area is clean and safe from hazards
PC5. ensure that all tools, equipment, power tool cables, extension leads are in a
safe and usable condition
PC6. = ensure that machine guards are in place and are correctly adjusted

Prepare machine
for operations

To be competent, the user/individual on the job must be able to:
PC7. conduct a preliminary check of the readiness of the electro discharge

machine
Electro discharge machines: Spark Erosion
Preliminary checks: machine is clean; position and alignment of the
workpiece; lubrication is functioning; coolant level is correct; sub-systems are
working correctly; confirmation received from the machine setter that the
machine is ready for production

PC8. obtain job specification from a valid and approved source
Valid sources: job instruction sheet/job card; work drawings and instructions;
planning documentation; quality control documents; operation sheets;
process specifications; instructions from supervisor

PC9. read and establish job requirements from the job specification document
accurately
Job specification documents: detailed component drawings; approved
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sketches/illustrations; national, international and organisational standards;
reference tables and charts; operational diagrams

PC10. report and rectify incorrect and inconsistent information in job specification
documents as per organization procedures

PC11. prepare the work area for the machining operations as per procedure or
operational specification

PC12. ensure that all measuring equipment is calibrated and approved for usage

PC13. ensure that the components used are free from foreign objects, dirt or other
contamination

PC14. obtain correct workpieces/raw materials and consumables as per job
requirements

PC15. obtain appropriate measuring, marking tools and equipment as per job
requirements
Measuring and marking tools protractor; depth/internal/external
micrometers; calipers (vernier, inside and outside, depth); gauges (height
Vernier, feeler; bore/hole, slip, radius/profile, thread, plug); stick
micrometers, dial'stand-and comparator; vee block'with u-clamp

PC16. set work pieces as per job require pEnts using appropriate positioning and/or
holding devices and support mecha niéms

Positioning and holding devices: clamping'direct to.machine table;

pneumatic or magnetic table; machine vice (eg:-plain,’swivel, universal); angle
plate; vee block and clamps; fixtures; chucks (eg./3 or4 jaw); auxiliary
indexing device

Carry out
machining operations
on NC EDM

To be competent, the user/individual on the job must be able to:
PC17. manipulate the machine tool controls safely and correctly in line with

operational procedures

PC18. obtain and.use the appropriate documentation (eg. job instructions,
drawings, quality control documentation)

PC19. ensure that machine settings are adjusted as and when required to maintain
the required accuracy

PC20. produce component shapes on a range of materials with various mechanical
properties
Range of materials: Ferrous: eg. low, medium and high carbon steels; low
alloy steels; stainless steels; cast irons; Non-ferrous: eg. aluminum and
aluminum alloys, bronze, silicon carbide
Mechanical properties: tensile strength, toughness, hardness, elasticity,
ductility, malleability

PC21. produce machined components with the required features
Features: flat; parallel and angular faces; forms( concave and convex,
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square/rectangular, profile); holes; cavities; slots; engraving; radii/arcs

PC22. produce components with dimensional accuracy, form and surface finish
within all the relevant quality and accuracy standards as is applicable to the
operations performed
Accuracy standards: components to be free from damage, false tool cuts,
burrs, scratches and non-specified sharp edges; general dimensional
tolerance +/- 0.020mm; flatness and squareness 0.05mm; angles within +/- 1
degree

PC23. check the quality of the output as per required standards using visual checks
and measurement of dimensional parameters
Dimensional parameters: parallelism, angle/taper, squareness, surface
texture, linear dimensions, flatness, depths, angles, profiles, hole position,
hole size/fit

PC24: complete documentation during and post-operations as per organizational
procedures
Documentation: job card, progress records, incident reports

PC25. return all tools.and equipment to the correct location on completion of the

fitting activities %

PC26. leave the work area in a safe and tidy’condition on completion of job
activities

PC27. carry out sampling checks at suitable intervals

PC28. ensure that the components produced meet the required specification for
quality and accuracy

PC29. use appropriate gauges or instruments to carry out the necessary checks,
during production, for testing accuracy parameters
Accuracy parameters: dimensions, parallelism, angle/taper, squareness,
surface.texture, profile

PC30. deal promptly and effectively with problems within span of responsibility and
control and report those that cannot be solved

Knowledge and Understanding (K)

A. Organizational The user/individual on the job needs to know and understand:
Context KAl. legislation, standards, policies, and procedures followed in the company
(Knowledge of the relevant to own employment and performance conditions
company / KA2. relevant health and safety requirements applicable in the work place
organization and KA3. importance of working in clean and safe environment
its processes) KA4. own job role and responsibilities and sources for information pertaining to

employment terms, entitlements, job role and responsibilities
KA5. reporting structure, inter-dependent functions, lines and procedures in the
work area
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KA6. relevant people and their responsibilities within the work area

KA7. escalation matrix and procedures for reporting work and employment related
issues

KA8. documentation and related procedures applicable in the context of
employment and work

KA9. importance and purpose of documentation in context of employment and

work
B. Technical The user/individual on the job needs to know and understand:
Knowledge KB1. specific safe working practices and procedures to be followed whilst

operating electro discharge machines

Electro discharge machines: Spark Erosion

Safety precautions: obtain and use the appropriate documentation (eg. job
instructions, drawings, quality control documentation); adhere to procedures
or systems in place for.risk assessment, Personal Protective Equipment and
other relevant:safetyregulations and procedures to'realize a safe system of
work; follow safe practice/approved setting up procedures at all times;
ensure that correctly adjusted machine guards are-in place; check that

electrodes.are in a suitable conditiggixhold components securely without

e
'8

distortion; leave the work area andtrfachine in a'safe and appropriate
condition on completion of the activities

KB2. hazards associated with the electro discharge'machining operations (eg:
moving machine parts, electrical components, handling dielectrics, fumes),
and how they can be minimized

KB3. = safety mechanisms on the machine, and the procedure for checking that they
function correctly

KB4. operation of the machine controls in both hand and power modes (including
rapid power;, where appropriate)

KB5. how to stop the machine in both normal and emergency situations, and the
procedure for restarting after an emergency

KB6. personal protective equipment to be worn and where this can be obtained

KB7. importance of keeping the work area clean and tidy

KB8. where to obtain the component drawings, specifications and/or job
instructions required for the components to be machined

KB9. information on engineering drawings and related specifications (to include
symbols and conventions to appropriate BS or ISO standards in relation to
work undertaken)

KB10. imperial and metric systems of measurement

KB11l. main features, accessories and specifications of the electro discharge
machine being used
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A. Core Skills/
Generic Skills

Machine specifications: e.g. electrical conditions (eg. current density, spark
frequency); alighnment of electrodes; filtration equipment; linear feeds and
speeds; dielectric flow rates; ventilation and fume extraction; safety
mechanisms/devices; maximum weight carrying capacity; etc.

KB12. various erosion operations that can be performed (methods and equipment
used)

KB13. effects of backlash in machine slides and screws and how this can be
overcome

KB14. various types of materials used for electrodes
Materials: copper, tungsten copper, graphite
Electrodes: plain electrodes, profile electrodes, hollow electrodes

KB15. safe and correct handling and storing of electrodes

KB16. importance of spark gap

KB17: sparking and arcing.in.EDM machining and the course of action if it takes
place

KB18. importance of flushing and flow of EDM oil

KB19. importance of +/=polarity

KB20. application of roughing and finishi g
surface finish and dimensional accurz

ts and the effect on electrode life,

cy

KB21. application of dielectric fluid with regard to a range of different materials

KB22. effects of clamping the workpiece in a chuck/workholding device, and how
this can cause distortion in the finished components

KB23. how to recognise machining faults, and how to identify when electrodes need
changing

KB24. quality control procedures used, inspection checks to be carried out, and the
equipment that will need to be used

KB25. problems that can occur with the electro discharge machining activities, and
how these can be overcome

KB26. technical parameters for different machines

Reading Skills

The u