
MECHANCIAL MEASUREMENTS AND 

METROLOGY(BTME-3503)

Dr.Nitin Thapar_SOMC_ITFM 1education for life                                          www.rimt.ac.in Department of Mechanical Engineering

Prepared by: Dr. Sachin Saini

Course Name: MMM 

Semester: 5th



Dr.Nitin Thapar_SOMC_ITFM 2education for life                                          www.rimt.ac.in Department of Mechanical Engineering

A standard is something that is setup and established by authority as a rule for measurement of quality and

value etc.

Throughout the world generally 2 standards are followed for linear measurement is (i) British/English (yard)

(ii) Metric (metres) followed by most of the countries due to convenience Either yard meter are

standardized by the following standards: (i) line standard (ii) end standard (iii) wave length standard.

Line standard When a length (meter/yard) is measured as the distance between the centers of 2

engraved lined it is called line standard. It is of 2 types. (a) standard yard (followed by Britishers) The

empirical standard yard is a bronze bar of 1 square inch cross section and 38 long. A round recess 1 away

from each end is cut up to central plane of the bar. A gold plug diameter having 3 lines engraved

transversely and 2 lines longitudinally is inserted into these holes such that the lines are in the neutral

plane.

Standard
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Standard
One yard is then defined as the distance between 2 central transverse lines of the gold plug at 62 f. the purpose of keeping
the gold plug lines at neutral axis is that due to bending of beam the neutral plane remains unaffected, secondly the plug
being in the well is protected from accidental damage. The supports of the yard bar should be at such distance the 2 end
faces of the bar are at zero slopes.
Standard meter (followed by most of the countries) This standard was established originally by international bureau of
weights & measures in 1875. The prototype meter is made of platinum iridium alloy(90% platinum & 10% iridium) having a
cross section as shown in fig 1.13. the upper surface of the web is highly polished and has 2 fine lines engraved over it. It is
in oxidisable and can have a good finish required for ruling good quality lines. The bar is kept at 0 c and under normal
atmospheric pressure. The total length = 102 cm at 0 c & normal atmospheric pressure. This type of shape has 2 advantages.
i.The graduations being on the neutral plane does not change due to bending effect. ii. The shape (cross section) gives
greater rigidity economy for this costly material. The bar is supported by 2 rollers of at least 1cm diameter which are kept 59
mm apart (0.577X1020mm) the distance between the center portions of two lines engaged on the polished surface of this
bar of platinum iridium alloy is taken as one meter.
DEFINITION STANDARD METER: According to this standard the length of the meter is defined as the straight line distance at
0 c between the center portion of pure platinum iridium alloy (90% platinum & 10% iridium) of 102 cm total length and
having a web cross section as shown in fig 1.13
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Wavelength Standards
Disadvantages of material standard
1.The material standard is influenced by effect of variation of environmental conditions like temperature pressure humidity and
ageing etc. and it thus changes in length.
2.These standards are required to be preserved or stored under security to prevent their damage or destruction.
3.The replica of these standards are not available somewhere else.
4.These are not easily reproducible.
5.Considerable difficultly is experienced while comparing and verifying the size of gangues.
Wavelength standard
In order to overcome the above draw backs (with the metallic standards meter yard) it became necessary to have a standard of length
which will be accurate and invariable.
Jacques cabinet a French philosopher suggested that wave length of monochromatic light can be used as natural and invariable unit
of length. in 1907 the international angstrom (A)unit was defined in terms of wave length of red cadmium in dry air at 15 c
(6438.4696 A= 1 wave length of red cadmium) seventh general conference of weights and measures approved in 1927 the definition
of standard of length (f meter) in terms of wave length of red cadmium as an alternative to international prototype meter.
Orange radiation of krypton isotope was chosen for new definition of length in 1960 by 11th general conference of weights and
measures. The committee decided to recommend that krypton 86 was the most suitable element and it should be used in a hot
cathode discharge lamp maintained at a temperature of 68 K. According to this standard a meter was defined as equal to 1650763-73
wavelength of the red orange radiation of kr isotope 86gas. The accuracy is about 1 part in 10 now the meter and yard can be refined
in terms of wavelength of kr-86 radiation as 1 meter= 1650763.73 wave-lengths
1 yard= 0.9144m= 0.9144X1650763.73 wave length=1509458.3 wave length



Standard and its types
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 A standard is a physical representation of a unit of measurement. The 
term ‘standard’ is applied to a piece of equipment having a known 
measure of physical quantity.

 Types of standards
International Standards (defined based on international 
agreement )
Primary Standards (maintained by national standards 
laboratories)
Secondary Standards ( used by industrial measurement 
laboratories) 
Working Standards ( used in general laboratory) 



Metrology 
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Dial Bore Gauge
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Comparators
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Summary

In this topic, main attention was given on the standards and their 
types in the field of measurements. Overall from the topic, it can 
concluded that how important is the metrology in the field 
measurements.
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Topics to be Discussed in Next Lecture

• Functional Elements

• Pressure and flow measurements
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