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Making Sense of Microns

Micron (micrometre)
1 µm / 0,001mm

Soot particle
2,5 µm

25 µm

Approximately the smallest object 
visible to the unaided human eye

40 µm

Cross-section of a hair
75 µm

Particle of dust
4 µm

Did you know?
A 100 mm steel gauge block increases in length by 11 µm as its temperature 
changes from 20 °C to 30 °C.

Scale 1500:1
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The Greek Alphabet and Basic  
Mathematical Symbols

Uppercase Α Β Γ Δ Ε Ζ Η Θ
Lowercase α β γ δ ε ζ η θ

Name Alpha Beta Gamma Delta Epsilon Zeta Eta Theta

Uppercase Ι Κ Λ Μ Ν Ξ Ο Π
Lowercase ι κ λ μ ν ξ ο π

Name Iota Kappa Lambda Mu Nu Xi Omicron Pi

Uppercase Ρ Σ Τ Υ Φ Χ Ψ Ω
Lowercase ρ σ τ υ φ χ ψ ω

Name Rho Sigma Tau Upsilon Phi Chi Psi Omega

+ plus/add
– minus/subtract
± plus or minus
x multiply/times
÷ divide
/ divide
= is numerically equal to
≡ is identical or equivalent to
≠ does not equal
≈ is approximately equal to
∝ is proportional to
~ is of the order of
> is greater than
< is less than
≥ is greater than or equal to
≤ is less than or equal to

>> is much greater than
<< is much less than
∑ the sum of the terms 

indicated

∏ the product of the terms 
indicated

Δ finite difference or increment
∴ therefore
∠ angle
⁄⁄ parallel to
⊥ perpendicular to
: is to

√x square root of x
√x nth root of x
→ approaches the limit
∞ infinity
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Conversions

nm µm mm cm dm m km

1 nm 1 0,001 10-6 10-7 10-8 10-9 10-12

1 µm 1000 1 0,001 10-4 10-5 10-6 10-9

1 mm 106 1000 1 0,1 0,01 0,001 10-6

1 cm 107 10000 10 1 0,1 0,01 10-5

1 dm 108 100000 100 10 1 0,1 10-4

1 m 109 106 1000 100 10 1 0,001

1 km 1012 109 106 100000 10000 1000 1

in ft yd µm mm m

1 in 1 0,08333 0,02778 25400 25,4 0,0254

1 ft 12 1 0,3333 304800 304,8 0,3048

1 yd 36 3 1 914400 914,4 0,9144

1 µm 3,937×10-5 3,281×10-6 1,094×10-6 1 0,001 10-6

1 mm 0,03937 3,281×10-3 1,094×10-3 1000 1 0,001

1 m 39,37 3,281 1,094 106 1000 1

Frac inch mm Dec inch
1/64 0,397 0,0156
1/32 0,794 0,0312
1/16 1,588 0,0625
1/8 3,175 0,125
1/4 6,35 0,25

Frac inch mm Dec inch
3/8   9,525 0,375
1/2 12,7 0,5
3/4 19,05 0,75
1 25,4 1,0

>	Fractional / decimal equivalents

>	Metric units and Anglo-American units

>	Metric length units
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Solution of the Triangle

>	Law of sines

sin α : sin β : sin γ =  a : b : c

>	Law of cosines

a2 = b2 + c2 - 2 b c · cos α
b2 = c2 + a2 - 2 a c · cos β
c2 = a2 + b2 - 2 a b · cos γ

>	Solution of the oblique-angled triangle

>	Solution of the right-angled triangle

b 
sin β

a =

a 
sin α

b =

a 
sin α

c =

c 
sin γ

c 
sin γ

b 
sin β

sin α    =

sin β    =

sin γ    =

sin α

sin β

sin γ c

γ

α

β

a

b

>	The right-angled triangle

a

α

β

b

c

γ

>	Area

1 
2

1 
2

1 
2

A = b c sin α = a c sin β = a b sin γ

Opposite leg 
Hypotenuse

a 
c

sin α ==

Adjacent leg 
Hypotenuse

b 
c

cos α ==

Opposite leg 
Adjacent leg 

Adjacent leg 
Opposite leg 

a 
b

b 
a

tan α

cot α

=

=

=

=
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Mensuration

Area of a Circle: Circumference of a 
circle:
U = π · d

Area of a trapezium:

Area of a triangle:

Side of a square 
insribed in a circle:

Side of an equilateral 
triangle inscribed in 
a circle:

d

a

b

h
a

h

d a

a

d

π d2

4
A =

a + b 
2

A = · h

a · h 
2

A =

d 
 2

a =

d ·   3 
 2

a =
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Mensuration

Diameter of a circle 
inscribed in an 
equivalent triangle:

Area of a regular 
hexagon:

Width across 
corners of a regular 
hexagon:
d = 2 · a

Diameter of a circle 
inscribed in a regular 
hexagon:
d = a ·    3

Side of a regular 
hexagon inscribed in 
a Circle:

Area of an ellipse:

a

d

d a

a

d

a

d
d

D

d 
2

a =

π · D · d 
4

A =

a ·   3
3

d =

3 · a2 ·   3
2

A =
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Mensuration

Area of a cylinder: Volume of a 
cylinder:

Area of a regular four-
sided pyramid:
A = a2 + a ·   4 · h2 + a2

Volume of a 
regular four-sided 
pyramid:

Area of a cone:
A = π · r · (r + m) 
m =    h2 + r2

Volume of a cone:

Area of a sphere:
A = π · d2

Volume of a 
sphere:

Area of a torus:
A = π2 · d · D

Volume of a torus:

h

d

h

a

h

d=2*r

d

D

d

π · d2 · h
4

V = 

a2 · h 
3

V =

π · r2 · h
3

V = 

π · d3 
6

V =

π2 · D · d2 
4

V =

d 
2

A = π · d · +h( )
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International Product Standards
Sm

al
l T
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ls

Geometrical Product Specifications (GPS) – Dimensional 
measuring equipment – part 1: Calipers – design and 
metrological characteristics 

EN ISO 13385-1

Geometrical Product Specifications (GPS) – Dimensional 
measuring equipment – part 2: Caliper depth gauges – 
design and metrological characteristics

EN ISO 13385-2

Geometrical Product Specifications (GPS) – Dimensional 
measuring equipment: Height gauges – design and 
metrological characteristics

EN ISO 13225

Geometrical Product Specifications (GPS) – Dimensional 
measuring equipment: Micrometers for external 
measurements – design and metrological characteristics

EN ISO 3611

Geometrical Product Specifications (GPS) – Dimensional 
measuring equipment: Mechanical dial gauges – design 
and metrological characteristics

EN ISO 463

Geometrical Product Specifications (GPS) – Dimensional 
measuring equipment: Dial test indicators (lever type) – 
design and metrological characteristics

EN ISO 9493

Geometrical Product Specifications (GPS) – Length 
standards – Gauge Blocks EN ISO 3650

Geometrical Product Specifications (GPS) – Dimensional 
measuring equipment: Electronic digital indicator gauge 
– design and metrological characteristics

EN ISO 13102
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International Product Standards
Su
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ac

e 
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e

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method-Nominal characteristics of 
contact (stylus) instruments

EN ISO 3274

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – terms, definitions and surface 
texture parameters

EN ISO 4287

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – rules and procedures for the 
assessment of surface texture

EN ISO 4288

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – measurement standards – part 
1: Material measures

EN ISO 5436

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – metrological characteristics of 
phase correct filters

EN ISO 11562

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – Surface having stratified 
functional properties – part 1: Filtering and general 
measurement conditions

EN ISO 13565-1

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – Surface having stratified 
functional properties – part 2: Height characterisation 
using the linear material ratio curve

EN ISO 13565-2

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – surfaces having stratified 
functional properties – part 3: Height characterization 
using the material probability curve

EN ISO 13565-3

Geometrical Product Specifications (GPS) – Surface 
texture: Profile method – Motif parameters EN ISO 12085
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International Product Standards
Co
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Geometrical Product Specifications (GPS) – Acceptance 
and reverification tests for coordinate measuring 
machines (CMM) – part 1: Vocabulary 

EN ISO 10360-1

Geometrical Product Specifications (GPS) – Acceptance 
and reverification tests for coordinate measuring 
machines (CMM) – part 2: CMMs used for measuring 
linear dimensions 

EN ISO 10360-2

Geometrical Product Specifications (GPS) – Acceptance 
test and reverification test for coordinate measuring 
machines (CMM) – part 3: CMMs with the axis of a 
rotary table as a fourth axis 

EN ISO 10360-3

Geometrical Product Specifications (GPS) – Acceptance 
test and reverification tests for coordinate measuring 
machines (CMM) – part 4: CMMs used in scanning 
mode 

EN ISO 10360-4

Geometrical Product Specifications (GPS) – Acceptance 
and reverification tests for coordinate measuring 
machines (CMM) – part 5: CMMs using single and 
multiple stylus contacting probing systems 

EN ISO 10360-5

Geometrical Product Specifications (GPS) – Acceptance 
and reverification tests for coordinate measuring 
machines (CMM) – part 6: Estimation of errors in 
computing Gaussian associated features         

EN ISO 10360-6

Geometrical Product Specifications (GPS) – Acceptance 
and reverification tests for coordinate measuring 
machines (CMM) – part 7: CMMs equipped with 
imaging probing systems 

EN ISO 10360-7
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International Product Standards
Co

or
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Geometrical Product Specifications (GPS) – Acceptance 
and reverification tests for coordinate measuring 
systems (CMS) – part 8: CMMs with optical distance 
sensors

EN ISO 10360-8

 Geometrical Product Specifications (GPS) – Acceptance 
and reverification tests for coordinate measuring 
systems (CMS) – part 9: CMMs with multiple probing 
systems 

EN ISO 10360-9

Geometrical Product Specifications (GPS) – Guidelines 
for the evaluation of coordinate measuring machine 
(CMM) test uncertainty 

ISO/TS 23165

Ha
rd

ne
ss

 T
es

tin
g 

M
ac

hi
ne

s

Metallic materials – Vickers hardness test – part 1: Test 
method EN ISO 6507-1

Metallic materials – Vickers hardness test – part 2: 
Verification and calibration of testing machines EN ISO 6507-2

Metallic materials – Vickers hardness test – part 3: 
Calibration of reference blocks EN ISO 6507-3

Metallic materials – Vickers hardness test – part 4: 
Tables of hardness values EN ISO 6507-4

Metallic materials - Rockwell hardness test - part 1: 
Test method EN ISO 6508-1

Metallic materials - Rockwell hardness test - part 2: 
Verification and calibration of testing machines and 
indenters

EN ISO 6508-2
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International Product Standards
Ha
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Metallic materials – Rockwell hardness test – part 3: 
Calibration of reference blocks EN ISO 6508-3

Plastics – Determination of hardness – part 2: Rockwell 
hardness EN ISO 2039-2

Metallic materials – Brinell hardness test – part 1: Test 
method EN ISO 6506-1

Metallic materials – Brinell hardness test – part 2: 
Verification and calibration of testing machines EN ISO 6506-2

Metallic materials – Brinell hardness test – part 3: 
Calibration of reference blocks EN ISO 6506-3

Metallic materials – Brinell hardness test – part 4: Table 
of hardness values EN ISO  6506-4

Metallic materials – Knoop hardness test – part 1: Test 
method EN ISO 4545-1

Metallic materials – Knoop hardness test – part 2: 
Verification and calibration of testing machines EN ISO 4545-2

Metallic materials – Knoop hardness test – part 3: 
Calibration of reference blocks EN ISO 4545-3

Metallic materials – Knoop hardness test – part 4: Table 
of hardness values EN ISO 4545-4

Metallic and other inorganic coatings – Vickers and 
Knoop microhardness tests EN ISO 4516

Metallic materials – Conversion of hardness values EN ISO 18265
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Nomenclature Micrometer



Metrologist Reference Book

S.
15

Nomenclature Caliper
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Nomenclature Depth Caliper
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Nomenclature Indicator
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Nomenclature Complete system  
for bore gauging
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Nomenclature Measurement of diameter  
and depth at the same time
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Nomenclature Detecting of Nogo gauges  
and gauging of threads/depths
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Nomenclature Measuring tables 
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Nomenclature Nomenclature Bore measure-
ment on several planes with wireless system
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Nomenclature 2-Point Inside  
Measuring Instrument
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Nomenclature Gauge Blocks
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Nomenclature Height Gauges
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Nomenclature 2-Point Inside Micrometer
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Nomenclature 3-Point Inside Micrometer
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Nomenclature Depth Micrometer
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Nomenclature Micrometer Head
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Nomenclature Hardness Testing
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Nomenclature for Roundness and  
Cylindricity Measuring Machine

De
te

ct
or

St
yl

us

Ce
nt

rip
et

al
 

Al
ig

nm
en

t T
ab

le

Z-
ax

is 
Co

lu
m

n 
Un

it

Au
to

m
at

ic 
Ce

nt
er

in
g 

an
d 

Le
ve

lin
g 

Kn
ob

s

X-
ax

is 
Ar

m
X-

ax
is 

Fi
ne

 F
ee

d 
W

he
el

 

Jo
ys

tic
k 

Bo
x

Po
sit

io
n 

M
et

er

Ve
rt

ica
l F

in
e 

Fe
ed

 W
he

el



Metrologist Reference Book

S.
36

Nomenclature for  
Contour Measuring Machine
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Nomenclature for Surface Roughness Tester
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Nomenclature Measuring Microscope
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