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The action of measuring something where ómeasuringô ascertains the size, 

amount or degree (of something) by using an instrument or device 

marked in standard units. 

 

The branch of engineering dealing with the design, construction 

and use of machines. 

 

Parameters measured by mechanical engineers. 
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Life in the 21st century relies heavily on precision measurement. Often we are 

not even aware of it: 

Å SatNav systems depend on ultra-stable clocks, as any small error in timing    

   can  throw navigation a long way off course. 

 

 

 

 

 

 

 

 

 

 

 

Satellite Atomic Clock 

 

Å Nuts ordered from one supplier will fit together and work with bolts 

ordered from another. 

Å Food producers know the optimal temperature for preparing biscuits    

perfectly, so that they do not waste any unnecessary energy. 

 

Precision measurement is at the heart of each of these experiences, and many 

more that we often take for granted. 
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Every measurement is a comparison between a quantity we want to know 

about and a standard amount of that quantity. The Mechanical engineers are 

responsible for maintaining these óstandard quantitiesô and making them 

available to industry throughout the country. 

 

Improvements in measurement can have far-reaching consequences. For 

example, aero engines are built to a very high accuracy and require about 

250,000 separate measurements during production. Some measurements are 

simple, and others more complicated. Some are made on a factory floor, 

others in specialist measurement laboratories. But by having confidence in 

each individual measurement, manufacturers save time and money, and 

improve the quality of their products. 

 

All engineers measure things, but try asking yourself the following questions: 

Å Are the measurement results accurate enough? 

Å Is the measurement device working correctly? 

Å How critical is this measurement? If it is wrong, will someone lose money? 

Or could someone lose their life? 

 

This lectures aims to explain how a mechanical engineerôs measurements 

relate to the national standards ï and to encourage good measurement practice 

to help you make the best measurements possible. 
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If you are still not convinced of the importance of accurate measurement, have 

a look at the following example: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Good Measurement Practice Workshop 
 
A measurement workshop organized by the Coordinate Measurement Systems 

Conference (CMSC), invited people to participate in a measurement Study 

based on a variety of óhand toolsô commonly used to measure the dimensions 

of engineered parts. 

Measurement experience ranged from newcomers to people with more than 

five years' experience across a range of industries including aerospace, nuclear 

and automotive. 

The study consisted of two separate sessions where each participant was asked 

to measure different products, using: 

 

Å Vernier calipers 

Å Height gauges 

Å Micrometers 

Å Gauge blocks   Gauge blocks   
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Good measurement practice 
 

 There is a six defined guiding principles of good measurement practice: 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
 
 

 

Make better measurements by: 
 

Å Using the International System of Units (SI) 

Å Ensuring the measurements are valid 

Å Understanding the concepts: 

      - Precision, accuracy and uncertainty 

      - Repeatability and reproducibility 

      - Acceptance criteria (tolerance) 

      - Traceability and calibration 

Å Estimating the overall uncertainty of the measurements 

Å Applying geometrical tolerances 

Read on to find out more about these concepts and the national and 

international standards associated with them. 
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International system of units (SI) 
 

The International System of Units has the abbreviation SI from the French 'Le 

Système International d'Unités'. The SI is at the center of all modern science 

and technology and is used worldwide to ensure measurements can be 

standardized everywhere. There are tremendous benefits to using SI units and 

countries routinely compare their SI measurement standards. This keeps 

measurements made in different countries compatible with one another. 

 

Base SI units 
 
There are seven base units of the SI, in terms of which all physical quantities 

can be expressed. 
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Notes 
 

1. The SI uses two equivalent units for temperature, the kelvin (K) used 

mainly in the sciences ï and the more familiar degree Celsius (°C) used 

almost everywhere else. The magnitude of 1 K is exactly the same as 

the magnitude of 1 °C, and they only differ in their zero: the freezing 

point of water is 0 °C, but 273.15 K. 

 

2. The United States of America does not routinely use two of these SI 

units those for length and mass, and this is a cause of considerable 

confusion. However, you may be interested to know that since 1959; 

even the USA has defined the inch as being exactly equal to 25.4 mm 

and a pound as being exactly equal to 0.45359237 kg. The USA uses 

the other five base units routinely. 

 

3. The first letters of the names of the units are in lower case, e.g. four 

newton's or eight watts. 

4. For clarity, it is normal practice to put a single space between a number 

and its unit symbol, e.g. 4 mm rather than 4mm. 
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Prefixes used for multiples of units 

 

A shorthand system of prefixes was agreed as part of the SI. All prefixes are 

related to each other by powers of 10, making them very easy to use. 
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