UNIT 6: ENGINEERING MEASUREMENT APPLICATIONS (INTERMEDIATE)

Important primary and secondary SI quantities to learn about are:

Primary quantities | Units Secondary quantities | Units

Length Metre Velocity Metre second!

Time Second Acceleration Metre second™

Mass Kilogram Force Newton’s

Electrical current Pressure Newton’s millimetre
Amperes Electrical potential Volts

Temperature Electrical resistance Ohms

Degree Celsius

Power

Joules second™! — Watts

You must understand the need for standard units in terms of:

definition — such as why it is necessary to define the standard

specification — such as being able to specify to another person what you mean and
require

uniformity — such as all systems using the same sizes.

You must be aware of how standards are used in engineering applications such as calibration
and quality control techniques.

Selection of measuring instruments

You must learn how to evaluate a number of different instruments used to measure particular
quantities in engineering applications.

You must learn how and why the following instruments are used:

the metric rule

the micrometer

vernier callipers
combination sets

digital measuring meters
analogue measuring meters.

There are many reasons for selecting different instruments, including:

the accuracy required
the ease of use

their availability

the type of read-out
functionality

the cost.

You must learn what reasons are appropriate for what instruments and in what
circumstances.
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UNIT 6: ENGINEERING MEASUREMENT APPLICATIONS (INTERMEDIATE)

Use of measuring instruments

You must learn how to prepare and check safe working of measuring instruments prior to
use. This might include calibration of instruments if necessary.

You must learn about the health and safety implications of using specific measuring
instruments.

You must learn how to use suitable measuring instruments to measure key features of the
engineering product or service including:

- profiles

. tolerances
. bores

. interfaces
+ voltage.

You will also learn how to maintain, clean and store measuring instruments correctly.

You must learn how to accurately record your results using suitable media, which may be
manual or computerised including:

+ tables or charts
+ graphs
+ spreadsheet.

Evaluation of the effective use of measuring instruments

You must learn the performance parameters of the measuring instrument you use in terms of:

+  sensitivity

+ accuracy

+ repeatability
+ drift.

You must learn to work out whether your measured components meet the inspection
requirements. These inspection requirements could involve:

. size
« tolerance
o fit

+ function
+  performance.

You must learn how to evaluate the accuracy of your results. You will learn to identify errors
such as:

+  human error — eg reading display error
+ instrument error — eg incorrect calibration or amplification
+ instrument selection — eg incapable of the accuracy required.
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UNIT 6: ENGINEERING MEASUREMENT APPLICATIONS (INTERMEDIATE)

ASSESSMENT EVIDENCE

You need to produce inspection reports for two existing products, checking either performance or accuracy of the components against given quality criteria. For each product you must include

records of your measurement work and an assessment of the components against the criteria. Each report must involve primary and secondary quantities. The type of products you inspect must

require you to use mechanical and electrical instruments. It also needs to:

identify the quantities to be measured and state why these and the standards are important for your engineering product or service

use your measurement data to show whether the component is acceptable or not

describe the performance parameters of each instrument used

describe how you attempted to minimise any error that could have occurred.

Pass

To achieve a pass your work must show:

Merit

To achieve a merit your work must show:

Distinction

To achieve a distinction your work must show:

that you can select instruments to measure the quantities,
which are appropriate in terms of: accuracy, availability
and type of read-out

correct preparation of instruments prior to use.

use appropriate safety procedures when taking
measurements

records the readings taken using a suitable medium and
the correct SI units, indicating correctly which are
primary and secondary quantities

a correct basic account of why the quantities and
standards are important to the product or service.

use of specialist language to enhance the quality of some
aspects of your work

a better understanding of the actual process of taking
measurements in engineering, for example, being able to
explain and justify any errors that have occurred in
measuring quantities

a better understanding of the importance of the
performance or accuracy of what is being measured, by
explaining how the inspected quantities relate to
performance or function of the product.

appropriate use of technical language to communicate
confidently and effectively

good technical grasp of the process of measurement and
effective measures to ensure consistency and accuracy in
results.
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UNIT 6: ENGINEERING MEASUREMENT APPLICATIONS (INTERMEDIATE)

ESSENTIAL INFORMATION FOR TEACHERS

The inspection report must include a range of both primary and secondary quantities to be
measured, so the production choice must allow for this. The tutor needs to produce a suitable
inspection sheet detailing the quality criteria that the product must be inspected against. It is
important that students can use both mechanical and electrical instrumentation and, again,
products to be worked on should allow for this.

If appropriate, student involvement in setting up some of the instrumentation can supply
good opportunities for inherent planning and independent judgement.

Assessment strategies

When grading student evidence you should consider the following general qualities that
distinguish between the three grades:

« increasing depth and breadth of understanding
- increasing coherence, evaluation and analysis
+ increasing independence and originality.

Students should be able to competently use basic engineering measuring instruments. The
students are not at this stage expected to measure to tight tolerances but should be able to use
instruments repeatedly to a reasonable accuracy.

Pass

You are expected to provide sufficient guidance as is necessary to allow the student to
demonstrate that they can take basic measurements safely and with a relative degree of
accuracy and reliability. The accuracy must fall within an acceptable degree of tolerance that
would allow the product to perform safely and as intended.

However, the level of support and guidance must be limited sufficiently, to allow you to
satisfy yourself that the students are able to recognise the correct tools and measuring
instruments for the job and are able to recognise the appropriate units of measurement that
are needed to specify the results.

They also need to provide sufficient evidence to show that they are aware of the importance
to the product of what is being measured and why the standards are there and are applicable.

Merit
Merit grades centre around three features:

- the ability to use the relevant technical language effectively in some areas, not all areas,
of their work

- the ability to demonstrate a better understanding of the process of measurement and its
importance to the product

+ the ability to take greater control over some aspects of their work.

The second criterion refers to the student’s growing awareness of the context within which
the measurement occurs and the significance of what they are measuring in terms of the
wider product. This will help you discern a shift away from the more discrete and
compartmentalised understanding at pass to a more complex and wider appreciation of the
process the student is actually engaged in.
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Distinction

At distinction, building on the merit requirements, students are expected to show:

1 that they are able to incorporate appropriate technical language into most aspects of their
work, using it effectively

2 aheightened awareness of the process and implications of measurement in general and
for the two products in particular, while at the same time, showing a clear aptitude and
confidence in measurement by being able to minimise error and work to greater degrees
of accuracy or give you greater confidence in their ability to take reliable measurements

3 the ability to work with a greater degree of autonomy and independence by having a
firmer grasp of the learning in the unit.

Resources

Resources needed will depend upon the teaching strategies, but possible resources include

the following:

«  appropriate measuring instruments
« manuals, drawings and other sources of technical data

- exemplar projects.

Key Skills

This guidance highlights the most relevant Key Skills opportunities in this unit. It contains
suggestions only. You will need to check that students have produced all the evidence
required to meet part A and part B of the Key Skills specifications. Students may need to
develop additional evidence elsewhere to meet fully the requirements of the Key Skills

specifications.

Guidance is referenced in two ways:

K — keys to attainment

These are Key Skills or aspects of Key Skills which students should achieve as they meet the
vocational requirements of the units. Only part B of the Key Skill is highlighted — you will
need to check that students achieve part A.

S — signposting

These are opportunities that can be incorporated naturally into the learning programme.

APPLICATION OF NUMBER, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following key
skills evidence:
«  producing Carry through a substantial activity that includes tasks
inspection reports for N2.1, N2.2, N2.3.
including records of N2.1  Interpret information from two different K*
measurements and . . . ..
sources, including material containing a graph.
assessments based
on the data N2.2a Carry out calculations to do with amounts and  { K*
sizes
N2.3  Interpret the results of your calculations and K* at
present your findings. You must use at least one | merit

graph, one chart and one diagram.
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UNIT 6: ENGINEERING MEASUREMENT APPLICATIONS (INTERMEDIATE)

COMMUNICATION, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following key
skills evidence:

«  producing C2.2  Read and summarise information from two S

inspection reports extended documents about a straightforward
«  producing subject. One of the documents should include at

inspection reports least one image.

which describe the C2.3  Write two different types of documents about S

performance . . . .

¢ £ each straightforward subjects. One piece of writing
parameters of eac should be an extended document and include at
instrument used and | .
east one 1mage.

how attempts were

made to minimise

errors
INFORMATION TECHNOLOGY, LEVEL 2 Key Skills

Reference
When students are: They should be able to develop the following key
skills evidence:

«  producing IT2.2  Explore and develop information, and derive S

inspection reports new information, for two different purposes.

which include IT2.3  Present combined information for two different S

measurement data

purposes. Your work must include at least one
example of text, one example of images and one
example of numbers.
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IMPROVING OWN LEARNING AND PERFORMANCE, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop and produce evidence
for:
Producing inspection One example of activity-based learning. S
reports for t'wo eXISUNE | v ou must complete the whole process twice and include
products using . .
. one example of using learning from one task to meet the
mechanical and o
. demands of a new situation
electrical instruments.
Opportunities include: | Each activity must include tasks for LP2.1, LP2.2 and
. s LP2.3.
identifying
quantities to be LP2.1 Help to set short-term targets with an S
measured and appropriate person and plan how these will be
appropriate met.
s‘[lande}rds d LP2.2 Take responsibility for some decisions about S
planning ai ¢ your learning, using your plan and support from
prepara‘t on o others to help meet targets. Improve your
measuring performance by:
Instruments
review of a  studying a straightforward subject
measurements and b  learning through a straightforward practical
assessment against activity.
the given quality
criteria LP2.3 Review progress with an appropriate person and S

provide evidence of your achievements,
including how you have used learning from one
task to meet the demands of a new task.
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