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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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INTERNATIONAL STANDARD ISO 14839-1:2018(E)

Mechanical vibration — Vibration of rotating machinery
equipped with active magnetic bearings —

Part 1:
Vocabulary

1 (Scope
Thif document defines terms relating to rotating machinery equipped with active magnetic pearings.

NOTE General terms and definitions of mechanical vibration are given in JS072041; those| relating to
balgncing are given in ISO 21940-2; those relating to geometric characteristics such'as coaxiality, cpncentricity
and|runout are explained in ISO 1101.

2 |Normative references

Thdre are no normative references in this document.

3 |Terms and definitions
[SO|and IEC maintain terminological databases for\use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at http: //www.electropedia.org/

3.1 General terms

3.1
levitation
maintaining the position(ofa rotor by attractive or repulsive magnetic forces without mechanjcal contact

3.1{2
magnetic bearing
beafing which-utilizes either attractive or repulsive magnetic forces for the levitation [3.1.1) and
dynamic stabilization of a rotor

3.13

actlve-‘magnetic bearing
AMB

means of supporting a rotor, without mechanical contact, using only attractive magnetic forces based
upon servo feedback technology which normally consists of transducers, electromagnets, power
amplifiers (3.5.3), power supplies and controllers

Note 1 to entry: For rotating machinery equipped with active magnetic bearings, the graphical symbols for
bearings are shown in Figure 1.

Note 2 to entry: The principle of an active magnetic bearing is shown in Figure 2.

© ISO 2018 - All rights reserved 1
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Key
1 angular ball bearing 5 thrust bushing
2 deep g:loove ball bearing 6 radial active magnetic bearing
3 thrust ball bearing 7  axial active magnetic bearing
4  radial Hushing
a  With trhnsducer.
Figure 1 — Graphical symbols for bearings
3 |
P 4
DZ Jﬂﬂ |
5
: Q
D 6
Key
1 controller 4  power supply
2 power amplifier 5 rotor
3  electromagnet 6  displacement transducer
Figure 2 — Principle of active magnetic bearing
3.1.4
passive mdgnetuic pearing

means of supporting a rotor, without mechanical contact, using magnetic forces without feedback control
EXAMPLE Permanent magnetic bearing (3.1.5), super-conducting magnetic bearing (3.1.6).

3.1.5

permanent magnetic bearing

PMB

passive magnetic bearing (3.1.4) using one or several pairs of permanent magnets without feedback control

2 © ISO 2018 - All rights reserved
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3.1.6

super-conducting magnetic bearing

SMB

passive magnetic bearing (3.1.4) using a pair of (high-temperature) super conductors and permanent
magnets without feedback control, utilizing the so-called pinning force (attractive and repulsive forces)

3.1.7
hybrid magnetic bearing
HMB
bearing consisting of any combination of an active magnetic bearing (3.1.3) and passive magnetic
bearing (3.1.4)

3.18

perjmanent-magnet-biased AMB
active magnetic bearing (3.1.3) in which the nominal (non-zero) or bias magnetic flixes are ¢stablished
by ¢ne or more permanent magnets

3.19
radial magnetic bearing
magnetic bearing (3.1.2) which levitates a rotor in the radial direction and supports|it against
dislurbances in the radial direction, such as unbalance forces, fluid forces or gravity

Note 1 to entry: See Figure 3.

Q
Key
1 |radial coil D  inner diameter of radial stator core
2 radial transducer d outer diameter of radial rotor core
3 radial transducer target 6r nominal magnetic gap (D - d)/2
4 radial rotor core Ly total bearing length (including coil windings)
5 axial centre of radial AMB L effective length of radial bearing
6 radial stator core W  width of a magnetic pole
7  shaft Ar area of magnetic pole (A = WL)

Figure 3 — Radial AMB assembly

© ISO 2018 - All rights reserved 3
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3.1.10

axial magnetic bearing

thrust magnetic bearing

magnetic bearing (3.1.2) which levitates a rotor in the axial direction and supports it against
disturbances in the axial direction, such as fluid forces or gravity

Note 1 to entry: See Figure 4.
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Key
1 rotor dy\ " outer diameter of axial rotor disc
2 axial trjansducer target D, outer diameter of outer pole of axial stator
3 axial transducer do inner diameter of outer pole of axial stator
4  axial stator core d; outer diameter of inner pole of axial stator
5 axial cqil D; inner diameter of inner pole of axial stator
6  (clearafce) centre of axial AMB 62 nominal magnetic gap
7  axial roor disc A, area of the magnetic pole pair
T
A, :—(Do2 ~d,?+d*-p} )
4
Figure 4 — Axial AMB assembly
3.1.11

nominal nragnetiegap
distance between the magnetic materials of the rotor and the stator inside the AMB (3.1.3) when the
journal centre of the rotor is located in the clearance centre of the bearing stator

Note 1 to entry: See 6y in Figure 3 for radial AMB, and §; in Figure 4 for axial AMB.

3.1.12
clearance centre of a radial AMB
geometric centre of a radial bearing stator

Note 1 to entry: See Figure 5.

4 © ISO 2018 - All rights reserved
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E Similar consideration applies to a radial homopolar AMB.

Figure 5 — Centres and centrelines of radial heteropolar AMB
13
bnetic centre of a radial AMB

0 zero for nominal currents or fluxes, and without any magnetic excitation or compensat

14

axi

1 centre of a radial AMB

axigl directional position.of-geometric centre of stator core (3.3.1)

Note 1 to entry: See Figure’s.

3.1/15

clearance centre of an axial AMB

clearance centre of a thrust AMB

axigl position of the geometric centre of an (axial) thrust AMB (3.1.3) stator

axial centre of radial AMB 7  radial transducer target

magnetic gap of radial AMB 8  touch-down bearing

radial clearance of touch-down bearing 9 radial centre oOffset between radial [touch-down
journal (rotor) centreline of radial AMB bearing and AMB centre

clearance centreline of radial AMB 10 radial cefitre of radial touch-down bearing

radial transducer

tion of a rotor in a radial AMB (3.13) at which the net radial attractive forces exerted on the rotor

ion forces

Note 4-to entry: See Figure 4.

3.1.

16

axial magnetic centre of an axial AMB
position of an axial rotor disc (3.2.2) in an axial AMB (3.1.3) at which the net axial attractive forces
exerted on the rotor disc go to zero for nominal currents or fluxes, and without any magnetic excitation

orc

3.1.

ompensation forces

17

clearance centreline of a radial AMB
line between the clearance centres of two radial AMBs (3.1.3) specified by the bearing stator
configuration

Note 1 to entry: See Figure 5.

© ISO 2018 - All rights reserved
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3.1.18

journal centreline of a radial AMB
geometric centreline between the journal centres of a radial AMB (3.1.3) rotor

Note 1 to entry: See Figure 5.

3.1.19

bearing span between radial AMBs
axial distance between the axial centres of two radial AMBs (3.1.3)

Note 1 to entry: See Figure 6.

Key

1  bearing
2

3 radial
4 axial cl

3.1.20
number of
sum of the

poles

&
| IIIIIII;IIIII IIIIiIIIIIII 1 @
___|_ ___________________ _|___ _
IIIIIII:IIIII \2 IIII!IIIIIII ]
X
1 V
4

span between radial AMBs
magnetfic radial clearance of radial AMB
[earance of touch-down bearing
barance of touch-down bearing

Figure 6 —Heteropolar-type radial AMB

Note 1 to entry: See Figure%,

3.1.21

heteropol
radial AMH
poles may

south and north magnetic gap poles of an AMB (3.1.3)

hr-type-radial AMB
(3423} in which the electromagnetic cross section has poles of different polarity, and
hdve different polarity arrangements

Note 1 to entry: Polarity arrangements can be (N, S, N, S, ..), (N, S, S, N, ...), etc.

Note 2 to entry: See Figure 7 a).

3.1.22

homopolar-type radial AMB
radial AMB (3.1.3) whose electromagnet has more than one axial cross section, each having poles of a
single polarity

Note 1 to entry: See Figure 7 b).

the

© ISO 2018 - All rights reserved
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a) Heteropolar type (8 poles)

Key]
X,Y| control axes
Figure 7 — Number of poles of radial AMB
3.1{23
effgctive length of a radial magnetic bearing
pol¢ face axial length of a radial bearing stator for which the radial electromagnet is able to g
attrjactive force exerted on the rotor

Note 1 to entry: See Figure 8.

b) Homopolar type (8 poles)

enerate an

88

8

:

L,

a) Heteropolar type

3.124
projection area of a radial AMB
proee . eradiatbearing o

Note 1 to entry: See Figure 3.

3.1.25
area of one magnetic pole

L=L1+L2

b) Homopolar type

Figure 8 — Effective length of radial magnetic bearing, L

cross-sectional area, A, of a magnetic pole which can generate an attractive force exerted on the rotor

Note 1 to entry: This is different from the projection area as defined in 3.1.24.

Note 2 to entry: See Ay in Figure 3 for radial AMB, and A4, in Figure 4 for axial AMB.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=3b0c7ff2355697283c0975de3522508c

ISO 14839-1:2018(E)

3.1.26
load capacity of an AMB
maximum force that an AMB (3.1.3) can generate on the rotor at its fixed centred position

Note 1 to entry: This is usually limited by the magnetic saturation of the ferromagnetic material of stator and
rotor core, the maximum coil current available from the power amplifier (3.5.3) that drives the magnetizing coil
(3.3.4) and the maximum driving voltage of the power amplifier.

Note 2 to entry: See Figure 9.
L8

X
Key
X  frequer]cy of magnetic force
Y force
1  staticlgad capacity: usually given by AMB temperature limit (or coil temperature limit)
2 peak trinsient load capacity: usually given by current limitations of the AMB
3 dynamic load capacity: given by the amplifier voltage limit and eddy current effects

Figure 9. —1Load capacity of an AMB

3.1.26.1
static load capacity of an AMB

Fmax
maximum |oad capacity for‘eonstant load over an unlimited time period of continuous operation

3.1.26.2
peak transient load-capacity of an AMB
maximum |oad capacity over a limited time period

3.1.26.3
dynamic lead-capacityofan AMB
maximum allowed amplitude value for a periodic force generated by an AMB (3.1.3) as a function of
frequency

3.1.27
load pressure of a radial AMB
static load capacity (3.1.26.1), Fimax, divided by the projection area (3.1.24), dL, of the bearing, defined as

p = Fmax/(dL)

8 © ISO 2018 - All rights reserved
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3.1.28
number of control axes of an AMB
number of degrees of freedom of the rotor motion which are controlled by the AMB (3.1.3)

EXAMPLE

a) 1l-axis-controlled AMB: an AMB which actively controls vibration and motion only for one degree of freedom
of the rotor;

b) 2-axis-controlled AMB: an AMB which actively controls vibration and motion for two degrees of freedom of
the rotor;

¢) |3-axis-controlled AMB: an AMB which actively controls vibration and motion for three degrees,of freedom of
the rotor.

3.1{29

total AMB loss
sunp of iron loss due to eddy currents and hysteresis in the rotor and the stator_copper loss (phmic loss)
in doils, windage loss on the bearing rotor surface and circuit loss in the electrical equipnent (cable,
eledtronic cabinet)

3.1130

self-sensing AMB
active magnetic bearing (3.1.3) which includes the function of retor position detection withput the use
of direct displacement transducers (3.4.3)

3.1{31

ris¢ time
timp required for an AMB (3.1.3) force to change frofn 10 % to 90 % of the peak transient logd capacity
(3.1.26.2)

3.1{32
dwell time
timg that the peak transient force can remain at the peak level

3.1{33
norj-collocation
situation in which radial transducers and electromagnets are not placed at the same axial lofation

Note¢ 1 to entry: Figures 3 and-4 show the typical cases, and non-collocation often affects the plant dynamics.

3.1{34

coajxiality
geometric line p@sitioning characteristic between AMB (3.1.3) and touch-down bearing (3.6.1)) as well as
between the AMBs

Note 1 to entry: Coaxiality is explained in ISO 1101.

3.1135
concentricity
geometric point positioning characteristic between AMB (3.1.3) and touch-down bearing (3.6.1) as well
as between the AMBs

Note 1 to entry: Concentricity is explained in ISO 1101.

3.2 Terms relating to rotors

3.21

radial rotor core

radial rotor journal

ferromagnetic portion of the rotating shaft on which the radial magnetic control forces are exerted,
which is typically laminated

© ISO 2018 - All rights reserved 9
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3.2.2

axial bearing disc

axial disc

axial rotor disc

thrust bearing disc

thrust disc

thrust rotor disc

ferromagnetic portion of the rotating shaft on which the axial magnetic forces are exerted

3.2.3
journal diameter
diameter of the radial magnetic bearing (3.1.9) rotor

Note 1 to enftry: See d in Figure 3.

3.24
geometridal runout
mechanical runout
measured fictitious displacement of the rotating shaft due to the effect of the nen-circularity and fgon-
coaxiality ¢f the shaft shape

3.2.5
electrical funout

position transducer runout
measured fictitious displacement of the rotating shaft due to the magnetic or electrical non-homogengity
of the position transducer target (3.4.6)

3.2.6
DN value
product dN of the diameter d (mm) and the rotor speeddV (r/min)

Note 1 to el]try: The diameter, d, is defined as:
a) the oufer diameter of the rotor of a radial AMB-if the stator is external to the rotor (see d in Figure 3);
b) the inngr diameter of the rotor of a radial AMB if the rotor is external to the stator;

c) the outer diameter of the rotor of an.axial AMB (see d, in Figure 4).

3.3 Termps relating to staters

3.31
stator corg
core of the|stationarjyAMB (3.1.3) components made of ferromagnetic or other magnetically permeable
materials

3.3.2
radial staterceore
stationary section of the radial magnetic bearing (3.1.9) around which the magnetizing coil (3.3.4) is wound

3.3.3

axial stator core

thrust stator core

stationary section of the axial magnetic bearing (3.1.10) around which the magnetizing coil (3.3.4) is wound

3.34
magnetizing coil
coil used to generate the magnetic flux in the core material

10 © ISO 2018 - All rights reserved
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3.3.5

radial coil

magnetizing coil (3.3.4) wound around the core of the radial bearing or the radial electromagnetic
pole itself

3.3.6

axial coil

thrust coil

magnetizing coil (3.3.4) of an axial AMB (3.1.3)

3.3.7
allgwed operating temperature
coilland lamination temperatures which allow for specified normal AMB (3.1.3) operation

3.4 Terms relating to position transducers

3.41
position measuring system
conjposition of devices comprising a sensor that responds to changes)in the rotor/stafor gap, an
amplifier to excite the sensor and apply a gain to the response signal,and a signal post procg¢ssing unit

3.42
shaft displacement
rot¢r centre displacement in the radial or axial directién ‘measured from the nomingl position,
indicating a change of rotor position

Note 1 to entry: Shaft displacement is sometimes called shaft vibration, shaft movement or shaft motjion.

Note 2 to entry: See Figure 10.

© ISO 2018 - All rights reserved 11
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is the attractive force generated by one electromagnet;
is the total attractive force}

is the control current;

is the bias current;

is the coefficient of the electromagnet;

is thesforce/current gain;

F, =F -
= 4K
=K;l

K, = 4K

1)

K, =-4K

where
F1, F2
Fy
I
Iy
K
Ki
Ks
X
)

Key

1 clearan

isthe negative position stiffness;
is the radial shaft displacement;

is the nominal magnetic gap.

ce centreline

NOTE Linearization of the total attractive force Fy, is shown in terms of an AMB bias current Iy, which could be set,
typically, using a 2-quadrant power amplifier.

12

Figure 10 — Current-force characteristic
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3.4.3

displacement transducer

position transducer

transducer for the detection of shaft position without any mechanical contact

Note 1 to entry: See Figures 3 and 4.

EXAMPLE Eddy current transducer, inductive transducer, capacitive transducer, optical transducer, Hall

effect transducer.

al C‘l;oplabculcut tl auodu\,cn
radjial position transducer
trapsducer for the detection of radial shaft position

Not¢ 1 to entry: See Figures 3 and 5.

3.45

axial displacement transducer

axial position transducer

thrpst displacement transducer

thrpst position transducer

trapsducer for the detection of axial shaft position

Note 1 to entry: See Figure 4.

3.4l6
trahsducer target
ares of rotating shaft where the position transducer{3.4.3) detects the displacement

Notg 1 to entry: See Figures 3 and 4.

3.417
ragﬂal transducer target
radiial target

area of rotating shaft where the radidal position transducer (3.4.4) detects the displacement ifp the radial

dirgction
Note 1 to entry: See Figure 3.

3.4/8
axial transducer target
axial target

areq of rotating.shaft where the axial position transducer (3.4.5) detects the displacement {
dir¢ction

Note 1 t0 entry: See Figure 4.

3.5 Terms relating to dynamics, control and electronics

3.5.1
AMB system

n the axial

system consisting of a rotor, position transducers (3.4.3) or other means to detect rotor position,
controller(s), power amplifiers (3.5.3) and electromagnets to levitate and support the rotor by attractive

magnetic forces

Note 1 to entry: See Figures 2 and 11.

© ISO 2018 - All rights reserved
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3.5.2

AMB controller

device which detects and processes the transducer signal and transfers it to the power amplifier (3.5.3)
in order to regulate the magnetic attractive force to levitate the rotor

Note 1 to entry: It can be realized by an analogue and/or digital device (analogue controller, digital controller).

" T
| | - jl h
a: 4 b c + F, +Y+ X
=] 2 [ 3 [~ 4 o 54—
: L T i
e | -
: K :
NE | |
| 6
| S . |
ey NS |
Key
1 position transducer F, AMB force
2 AMB cdntroller Fq disturbance féorce
3 power amplifier X  displacément
4  force/cprrent gain K; force/current gain
5 mechayical plant rotor Ks negative position stiffness
6  negativg position stiffness a . (Reference signal.
7  AMB adtuator b = Control signal.
8 AMB (including AMB actuator) ¢ Control current.
d  Transducer signal.
Figure 11 — Block diagram of an AMB system with a reference signal
3.5.3
power amplifier
power output device whieli’generates magnetizing coil (3.3.4) current in order to generate a magnetic
control forfe
EXAMPLE Typical types of power amplifiers are linear power amplifier, analogue amplifier, pulse wfidth
modulating|(PWM Jamplifier, switching amplifier.
3.5.4
AMB curremntcomntrot

method of controlling AMB (3.1.3) using voltage input/current output power amplifiers (3.5.3) for the
feedback actuator from power amplifier to electromagnetic current

3.5.5
AMB voltage control
method of controlling AMB (3.1.3) using voltage input/voltage output power amplifiers (3.5.3)

14 © ISO 2018 - All rights reserved
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.6
B bias current

fixed d.c. coil current used to linearize the attractive force in relation to the current and the clearance
of the AMB (3.1.3)

Note 1 to entry: See formulae in Figure 10.

3.5.7
negative position stiffness

Ks

<in
att
Not
Not

3.5

closed-loop dynamic system stiffness

the bias-linearized AMB actuator> position stiffness of the electromagnet due to bias cur
ne nominal rotor position without an external load

b 1 to entry: Ks is negative.
b 2 to entry: See Figures 10 and 11.
8

rent (3.5.6)

trapsfer function(s) of the Fq/X ratio of the AMB(s) (3.1.3) closed-loop syStem with the disturlpance input

forde Fq and output displacement X

Not

3.5

closed-loop dynamic system compliance
reciprocal of the closed-loop dynamic system stiffness (3.5.8), i.e. X/Fq

Not

3.5

opdgn-loop AMB dynamic stiffness
trapsfer function of the Fp/X ratio of the AMB (3.1.3) open-loop system with the displace

X a
eled

Not
Fb/z
rati

Not
3.5
AM
con
for

b 1 to entry: See Figure 11.
9

b 1 to entry: See Figure 11.
10

hd the bearing output force Fg, through the transducer, controller, power amplifier
tromagnet

b 1 to entry: The frequency{dependent bearing spring force is obtained by the real part of the cd
(, and the frequency-dependent bearing damping force is obtained by the imaginary part of {
b Fp/X.

b 2 to entry: See Figute 11.

11

B centralized control

frol structure that has internal connections between the controller inputs and control
liffereint degrees of freedom of the rotor

ment input
3.5.3) and

mplex ratio
he complex

er outputs

EX

MPLE The Fn"r“/\ring controlmethods areinthis r‘afagnr}y-

gyroscopic effects compensator;
cross stiffness control;

multi-input multi-output (MIMO) controller.

3.5.12

AM

B decentralized control

control structure that has no internal connections between the controller inputs and controller outputs
for different degrees of freedom of the rotor

EXAMPLE Multiple single-input single-output (SISO) controllers.

© ISO 2018 - All rights reserved
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3.5.13

AMB tuning process

process of adjusting the controller's transfer function so that a rotor is in a desired operating condition
within a magnetic bearing (3.1.2) system

3.5.14

peak-of-gain control

unbalance force counteracting control
control method which automatically detects and compensates unbalance forces of the rotor to minimize
relative rotor to housing vibration due to unbalance

Note 1 to enfry: The counteracting force is transmitted through the AMB (3.1.3) to the foundation (see Figuze|12).

As aresult,

Key
f
Y
1

frequer
control

frequer

Figure 12

3.5.15
unbalance
control me
unbalance
the bearin

cy, Hz
er gain, dB

b casing

Noteltoe

ry: Shaftvibration can increase.

cy of rotation

— Example of a controller transfer function for unbalance force counteracting conf

force rejection control
thod which allows theTotor to rotate around its principal axis of inertia while the transmi
force through the-AMB (3.1.3) is minimized, which leads to minimized resulting vibration of

hbsolute housing vibration is likely to increase while relative rotor to housing vibration is minimized.

100

1000

10

f

rol

ted

Note 2 to enftry: The“ABS” (automatic balancing system) or “N-cut” have the same function as the unbalance fprce

rejection comtrol(3.5.15).

Note 3 to entry: See Figure 13.
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Key

SN

v |

3.6
3.6

bea
con

Not
bea

3.6

touth-down bearing

1 10 100 1000 f

frequency, Hz
controller gain, dB
frequency of rotation

igure 13 — Example of a controller transfer function for unbalance force rejection|

Terms relating to auxiliary equipment

1

ing installed in the AMB system (3.5.1), which,is*designed to limit the rotor motion and

e 1 to entry: Other designations include auxiliary bearing, back-up bearing, catcher bearing
[ing and retainer bearing.

2

hal
dia
(3.4

Not
stat

Not

tou£h-down bearing clearance

.1) and the shaft shoulder

e 1 to entry: These'touch-down bearing clearances need to be smaller than the gap between t}

3.6
tou
tes

br in the AMB system (3.5.1).
e 2 to entry:(Eor radial clearance of touch-down bearing, see key 3 in Figure 5 or Figure 6.
3

h-down test

:2018(E)

control

to prevent

fact with the AMB stator or rotor surface dueto overload, failure or deactivation of the AMB system

emergency

of the difference between the inner diameter of the touch-down radial bearing bore anf the outer
eter of the rotor shaft, erthe axial clearance between the thrust face of an axial touch-dawn bearing

e rotor and

where a rotor rotating at the designated speed is dropped intentionally on the touch-doyn bearings

(3.6.I]J1n order to evaluate their performance

Note 1 to entry: Other designations include drop test, landing test, back-up bearing test.

3.6.4

uni

nterruptible power supply system

UPS system
source of stored energy that can be used to power the AMB system (3.5.1) during a mains power

sup

ply failure

© ISO 2018 - All rights reserved
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3.6.5

touch-down bearing compliant mount

flexible element which provides a defined stiffness and damping support for a mounted radial touch-

down bearing (3.6.1)

Note 1 to entry: This support is required in order to improve vibration response when running on touch-down

bearings.

3.6.6

touch-down bearing hard-stop clearance

travel distance to a hard stop which limits the movement of the compliant mount of a radial touch-down

bearing (3.

p.1)

18

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=3b0c7ff2355697283c0975de3522508c

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	3.1 General terms
	3.2 Terms relating to rotors
	3.3 Terms relating to stators
	3.4 Terms relating to position transducers
	3.5 Terms relating to dynamics, control and electronics
	3.6 Terms relating to auxiliary equipment
	Bibliography
	Alphabetical index

