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Mechanical training course features

These courses are intended to provide trainees with both a sound theoretical and
practical understanding of the different elements for each of the subjects. There will
be a strong bias towards fault finding and fault diagnosis throughout the various
courses. The reasons for equipment failure will also be examined and discussed during
each of the courses.

IPS maintains a computerized record system for all trainees on IPS courses. We use
this system to record and provide the following information,

1.
2.
3.

Course record of attendance
Each trainee to complete a written course feedback sheet assessing the course

Each trainee to receive an individually numbered and signed IPS course certificate
for each module.

Each candidate will complete a written or practical end of course assessment as
required.

The wearing of PPE is required for all mechanical courses. The type of PPE
required for each course will be included in the course joining instructions.
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Candidates will be shown how to use a bench and/or pedestal drill safely. Candidates
will also be shown how to use a selection of hand tools safely so that a selection of
materials can be cut and sized accurately. The main focus of the training is to allow
the candidate to use this variety of equipment to produce a finished test piece to
size and tolerance. The candidate will also be shown how to use standard industrial
measuring equipment during this part of the training.

1. Assumption:

e The learner has some or no bench fitting experience

e The learners have some or no machine tool experience

2. Objectives:

e Learners to use measuring equipment correctly and accurately
e Learners to set the work piece and cutting tools correctly in a pedestal/bench

drill

e Learners to set the correct machine speeds and feeds for a given material.

e Learners to use a range of hand tools safely

e Learners to cut and size a component accurately

3. Equipment:

Pedestal/Bench drill Machine vice Tool clamps
Centre drills Standard twist drills Taps & dies
Tap wrench Hacksaws Files
Centre punch Ball pein hammer Scribers

4. Measuring Equipment:

External micrometers

Depth micrometers

Vernier gauge

Internal micrometers

Internal diameter

Steel rules

Chamfer/undercut

Threading (int/ext.)

Measuring
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5. Materials:
e For general machining work during the training programme the practice
materials will be as follows: -

Low carbon steel plate Heli-coil inserts

Aluminium Stainless steel

6. Course Outcome:
e Learners to complete an assessment test piece using customer supplied
drawing and material.
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BEARINGS

1) Introduction to types of rolling element bearings: deep groove, spherical,
angular, taper

2) Typical applications: pump, gearbox, fan

3) Familiarisation with the bearing number referencing system including prefixes
and suffixes where they apply

4) Bearing Installation and removal:
e Positioning a bearing on to a parallel shaft
e Positioning a bearing on to a tapered shaft
e Positioning a sleeved bearing on to a parallel shaft

4) Measuring & setting the free and running clearance of a bearing

5) Understanding specific set up requirements for a bearing assembly with
reference to:
e Pre-loading axially and radially
e Where free & fixed assemblies are used
e Setting end float for a given assembly

6) Make use of manufacturer supplied information and guidance

7) Lubrication of a bearing with reference to speed, load and environmental
conditions

8) Discuss and examine causes of bearing failure
9) Discuss and examine sealing arrangements in bearings

PRACTICAL EXERCISES
e Candidates will be required to fit and remove different types of bearing
assemblies from a range of equipment.
e Candidates will replace/refit components to specification and manufacturers
instruction.
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COUPLINGS & ALIGNMENT

DRIVE COUPLINGS:

1) Introduction to a range of drive coupling types: gear, steel grid, chain, tyre
2) Examine and discuss how drive couplings are used.
3) Examine and discuss how drive couplings are arranged and how they may
be fitted or removed from a drive shaft given that the coupling may be:
. Non-flexible
. Flexible
° One piece
° Separable
. Lubricated or non-lubricated
4) Fitting and removing a drive coupling with additional reference to the
material it is made from.
5) Introduction to limits and fits and how they relate to fitting and removing a
drive coupling: clearance, transition and interference.
SHAFT ALIGNMENT
1) Definitions of misalignment and terms used: offset and angular
2) Consideration of where the shaft is a short span or long span arrangement.
3) Sources of error and correction:
. allowance for thermal expansion
° inconsistency of measuring equipment
° poor installation conditions
4) Shaft alignhment methods:

reverse indicator
rim & face

PRACTICAL EXERCISES

Candidates will be required to fit and remove different types of couplings to
specification and manufacturer’s instructions where appropriate.
Candidates will be required to align a number of items of equipment,
making allowances and corrections where necessary.
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BELT & CHAIN DRIVES

1) BELT DRIVES (friction & toothed)

U Pulley wheels, single & multi — groove
U Alignment

. Belt numbering and sizing

U Installing and tensioning

o Inspection and maintenance

2) CHAIN DRIVES (drive & conveying)

. Sprocket types: simplex/duplex

) Alignment

. Chain fitting: shortening and adjusting
. Chain maintenance

. Lubrication

3) TAPERLOCK BUSHES

. Fitting & removing taper lock bushes for pulley and sprocket
arrangements
PRACTICAL EXERCISES

Candidates will be expected to remove, and refit friction belts, toothed belts and
chains complete from a range of equipment. This will include the relevant pulleys
and sprockets. All components will be fitted in accordance with manufacturers
guidance and instructions.
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PUMPS

1) General operating principles:
e  Pump inlet conditions
e Basic definitions and terminology
e Pipework arrangements

2) Centrifugal pumps:
e Principles of operation
e Pump types
e Operational characteristics: pump curves
e Specific definitions: cavitation, aeration lift,
e General maintenance: seal condition

3) Other rotary pump types:

e Gear
e Vane
e Piston

Practical Exercises:

e Candidates will dismantle and reassemble a range of pumps in accordance
with manufacturer’s guidance and instructions.

e Candidates will see the different operating characteristics of a non-positive
displacement and positive displacement pump.
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