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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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Mechanical vibration — Rotor balancing —

Part 2:
Vocabulary

1

Thi
me(

Scope

5 document defines terms on balancing. It complements ISO 2041, which is a genenal’vog
hanical vibration and shock.

abulary on

dresses:

which the

al principal

have been

2 |Normative references

There are no normative references in this document.

3 |Terms and definitions

For|the purposes of this document, the following terms and definitions apply.

[SOland IEC maintain terminological databases for use instandardization at the following ac
— |IEC Electropedia: available at http://www.electrepedia.org/

— |ISO Online browsing platform: available atl#tp://www.iso.org/obp

NOTE An illustrated terminology for balaheing machines is provided in Annex A.

3.1 Mechanics

3.1

principal axis of inertia

one| of three mutually perpendicular axes intersecting each other at a given point about
profucts of inertia of a-selid body are zero

Notg¢ 1 to entry: In balancing (3.4.1), the term principal axis of inertia is used to designate the centi
axig of inertia (of¢hethree such axes) most nearly coincident with the shaft axis (3.2.7) of the rotor.
[SOPRCE: 1S0)2041:2009, 1.34, modified — converted to singular and the notes to entry
chaphged{

3.12

speed

angular velocity of a rotor

Note 1 to entry: Speed is measured in revolutions per unit time or in angle (in radians) per unit time.Note 2 to
entry: The quantities most frequently used for specifying speed are

©IS

n  rotational speed measured in revolutions per minute;
f rotational frequency measured in revolutions per second;

Q) angular velocity measured in radians per second.

02017 - All rights reserved
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3.1.3

resonance speed

DEPRECATED: critical speed

DEPRECATED: resonant speed

characteristic speed at which resonances of a system are excited

Note 1 to entry: In the context of balancing (3.4.1), a resonance speed is related only to the once-per-revolution

component o

[SOURCE: I

3.14
rigid-body
resonance §

3.1.5
flexural r¢
resonance $

3.1.6
service sp
angular ve

3.1.7
balancing
angular ve

3.1.8
axis of rot
instantane

3.1.9
rigid body
mode shaj
support sy

3.1.10
flexural m
mode shap|

3.1.11
shape fun

¢n(2)
mathemati
(3.1.10) no

Note 1 to e
symmetric.

3.1.12

modal amp

My

f vibration.

SO 2041:2009, 2.85, modified — the notes to entry have been changed.]

r-mode resonance speed
peed (3.1.3) of a rotor at which flexure of the rotor can be neglected

bsonance speed
peed (3.1.3) of a rotor at which flexure of the rotor cannot be neglected

eed
ocity at which a rotor operates in its final installation or enviroriment

speed
ocity at which rotor balancing (3.4.1) is performed

ation
ous line about which a body rotates

mode
be of a rotor corresponding to.arigid-body-mode resonance speed (3.1.4) for a gi
stem

ode
e of a rotor corresponding to a flexural resonance speed (3.1.5) for a given support systen
ction of the nthflexural mode

cal expression for the deflection shape of the rotor in the corresponding flexural n
Fmalized so that the maximum deflection is unity

htri» Frequently, it is assumed that the modes are mutually orthogonal and the system is ax

ven

ode

ally

[This is not applicable in all cases.

lification factor

ratio of the magnitude of the modal vibration displacement vector to the magnitude of the modal

eccentricit

y for the nth flexural mode (3.1.10)

Note 1 to entry: Modal amplification factor is a non-dimensional quantity. It is expressed for the nth mode as

M

(2/,)"

n

(@i, ] ac2 (2o,
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where

Q isthe angular velocity expressed in radians per second;
wp is the undamped natural angular frequency expressed in radians per second;

{n is the modal damping ratio (3.1.13).
Note 2 to entry: The modal amplification factor at the flexural resonance speed (3.1.5) is called “modal sensitivity”.

3.1.13
modal damping ratio

¢n
megsure of the damping effect on the nth flexural mode (3.1.10)

3.2| Rotor systems

3.211
rigld behaviour
rot¢r where the flexure caused by its unbalance (3.3.1) distribution can be‘neglected with|respect to
thejagreed unbalance tolerance (3.4.12) at any speed up to the maximum-sérvice speed (3.1.6

Notg 1 to entry: Arotor that behaves as rigid under one set of conditions [e:g.service speed (3.1.6), initipl unbalance
(3.3]10) and unbalance tolerances (3.4.12)] may not behave as rigid under another set of conditions.

3.2{2
flexible behaviour
rot¢r where the flexure caused by its unbalance (3.3.1) distribution cannot be neglected with respect to
thefagreed unbalance tolerance (3.4.12) at any speed@p’to the maximum service speed (3.1.6

Note 1 to entry: Flexible behaviour includes shaft-elastic behaviour (3.2.3), settling behaviour (i.¢. unbalance
indikation irreversibly changes after the first run-up)’and component-elastic behaviour (i.e. unbalande indication
revérsibly changes with speed due to displacement of rotor components other than the shaft).

3.213
shaft-elastic behaviour
rot¢r where the elastic flexure due to modal unbalances (3.3.16) cannot be neglected with regpect to the
agreed unbalance tolerances (3%4:12)

Not¢ 1 to entry: Shaft-elastic behaviour of a rotor is a subset of flexible behaviour (3.2.2).

3.24
journal
parf of a rotor that\s supported radially or guided by a bearing in which it rotates

3.2{5
journal axis
megn straight line joining the centroids of cross-sectional contours of a journal (3.2.4)

3.2.6

journal centre

intersection of the journal axis (3.2.5) and the radial plane of the journal (3.2.4) where the resultant
transverse bearing force acts

3.2.7

shaft axis

line joining the journal centres (3.2.6) which follows the deflected shape of the rotor due to gravity or
any other constant force

3.2.8
inboard rotor
rotor that has its centre of mass located between the journals (3.2.4)

© IS0 2017 - All rights reserved 3
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3.29

outboard rotor
rotor that has its centre of mass located other than between the journals (3.2.4)

3.2.10

mass eccentricity
radial distance between a centre of mass and the shaft axis (3.2.7)

Note 1 to en

3.2.11

try: See also specific unbalance (3.3.15).

slow-spee
real or app
caused by

Note 1 to en
electrical c(

3.2.12
fitment
component
adapter so

EXAMPLE

3.2.13
spigot
type of int¢

3.2.14
half-key
key used i
which occy

Tunout
arent deflection measured on the rotor surface at a slow speed (3.1.2) where no vibnatia
inbalance (3.3.1)

try: Depending upon the transducer used, a slow-speed runout can contain mechanicalymagnet
mponents.

of a rotor which has to be mounted on a shaft, a balancing mandrel (3.5.14) or a balan
that its unbalance (3.3.1) can be determined

Couplings, pulleys, pump impellers, blower fans and grinding-heels.

brface used in the coupling of rotor components to Maintain concentricity

\ balancing (3.4.1), having the unbalance, (3.3.1) value of that portion of the final (full)
pies either the shaft keyway or the fitment (3.2.12) keyway in the final assembly

Note 1 to enftry: See Figure 1.

nis

cor

Fing

key

Key
1
2

half-key for fitment
half-key for shaft

Figure 1 — Contoured half-key set
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3.3 Unbalance

3.31

unbalance

condition that exists in a rotor when vibration force or motion is imparted to it and its bearings from
centrifugal forces of mass eccentricities (3.2.10)

3.3.2
unbalance mass
mass whose centre is at a radial distance from the shaft axis (3.2.7)

3.3{3
unbalance vector
vecfor whose magnitude is the amount of unbalance (3.3.4) and whose direction“\is the angle of
unbalance (3.3.5)

3.314

amopunt of unbalance
product of the unbalance mass (3.3.2) and the radial distance of its centre of mass frorh the shaft
axi§ (3.2.7)

3.3]5
angle of unbalance
poldr angle at which an unbalance mass (3.3.2) is located with-reference to the given rotating|coordinate
system, fixed in a plane perpendicular to the shaft axis (3.2.7) and rotating with the rotor

3.3l6

static unbalance
conjponent of the unbalance (3.3.1) that corresponds to a parallel misalignment of the centrpl principal
axig of inertia (3.1.1) of the rotor with respect tddhe shaft axis (3.2.7)

Note 1 to entry: The amount of the static unbalance is equal to the product of the total mass of the rptor and the
radial distance of its centre of mass from thelshaft axis.

3.3{7
moment unbalance
conponent of the unbalance (3:3.1) that corresponds to an inclined central principal axis of inertia
(3.11.1) intersecting the shaft gxis (3.2.7) at the centre of mass

Notg 1 to entry: The dimension of a moment unbalance is mass times length squared.

Notg¢ 2 to entry: This-Condition can be produced by two unbalance vectors (3.3.3) with equal amounts and
opppsing directiens,"acting in two different planes perpendicular to the shaft axis, which thereby fonstitute a
couple unbalance/(3.3.8).

3.318

couple‘unbalance
twq unbalance vectors (3.3.3) with equal amounts and opposing directions, acting in twjp different

planes perpendicular to the shaft axis (3.2.7)

Note 1 to entry: A couple unbalance is an alternative representation of a moment unbalance (3.3.7) with the
amount of each of the two unbalance vectors calculated by dividing the amount of moment unbalance by the
distance between the two planes of the couple unbalance.

3.39

dynamic unbalance

state of unbalance (3.3.1) that corresponds to the central principal axis of inertia (3.1.1) having any
inclined and offset position relative to the shaft axis (3.2.7)

Note 1 to entry: This condition can be produced by adding a couple unbalance (3.3.8) and a static unbalance (3.3.6)
to an unbalance-free rotor.

© IS0 2017 - All rights reserved 5
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Note 2 to entry: This condition can be produced equivalently by two unbalance vectors (3.3.3) acting in two
different planes perpendicular to the shaft axis.

3.3.10

initial unbalance
unbalance (3.3.1) of any kind that exists in a rotor before balancing (3.4.1)

3.3.11

residual unbalance
unbalance (3.3.1) of any kind that remains in a rotor after balancing (3.4.1)

3.3.12
resultant
Ur

vector sunj

3.3.13
resultant
Py

vector sunj
to an arbit

3.3.14
resultant
Cr

pair of two
selected pl
equivalent

3.3.15

inbalance

of all unbalance vectors (3.3.3) distributed along the rotor

moment unbalance

rarily selected plane perpendicular to the shaft axis (3.2.7)

Couple unbalance

unbalance vectors (3.3.3) of equal magnitude acting,inepposite directions in two arbitrg
hnes perpendicular to the shaft axis (3.2.7) thereby, constituting a moment unbalance (3.}
to the resultant moment unbalance (3.3.13)

specific umbalance

e
amount of 1

Note 1 to e
equivalent

3.3.16
nth modal
Un

unbalance
support sy

3.3.17
equivalen
Une
minimum ¢§

inbalance (3.3.4) divided by the mass!ef the rotor

htry: The specific unbalance calculated with the amount of static unbalance (3.3.6) is numeri
o the mass eccentricity (3.2.10).

unbalance

(3.3.1) distribution which only affects the nth flexural mode (3.1.10) of a rotor
stem

[ nth modal unbalance

ingle unbalance (3.3.1) equivalent to the nth modal unbalance (3.3.16) in its effect on the

of the moments of all the unbalance vectors (3.3.3) distributed along the rotor with respect

rily
B.7)

ally

and

nth

daf2 1 10)

flexural m

i e ssavy)

Note 1 to entry: The calculated quantity “equivalent nth modal unbalance” corresponds to an unbalance imagined
to be fixed in that plane perpendicular to the shaft axis (3.2.7) and positioned within the main part of the rotor

where the d

eflection of the corresponding nth flexural mode has its maximum absolute value.

Note 2 to entry: An unbalance equal in amount and position to the equivalent nth modal unbalance affects some
modes other than the nth flexural mode when attached to the rotor.

3.3.18

balance quality grade
rotor unbalance classification which is the product of the specific unbalance (3.3.15) and the maximum
service speed (3.1.6)

© ISO 2017 - All rights reserved
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Balancing

1

balancing
procedure by which the mass distribution of a rotor is examined and, if necessary, adjusted to ensure
that the residual unbalances (3.3.11) are within specified limits

3.4.

2

single-plane balancing
procedure by which the mass distribution of a rotor is examined and, if necessary, corrected, usually

in a

single correction plane (3.4.7), to ensure that the residual resultant unbalance (3.3.12) is within

spe

3.4
twd
pro
in {
spe

3.4
mu
bald

3.4
mo
pro
(34
vibi

3.4
cor
par
unb

Not
orb

3.4
cor

plai
(3.9

3.4

rified limits

3
-plane balancing
cedure by which the mass distribution of a rotor is examined and, if necessarny, correctied, usually
wo correction planes (3.4.7), to ensure that the residual dynamic unbalance (3.3.9] is within
cified limits

4
tiplane balancing
incing (3.4.1) procedure that requires correction (3.4.6) in more than two correction plangs (3.4.7)

5
dal balancing
cedure for the balancing (3.4.1) of rotors with shaft-elastic behaviour (3.2.3) in which forrections
.6) are made to ensure that the residual modal ynbalances (3.3.16) (as well as the arpplitude of
ation generated by it) in the separate flexural mades (3.1.10) are within specified limits

6
rection
L of the balancing (3.4.1) procedure by*which the mass distribution of a rotor is adjustedl to reduce
alance (3.3.1)

e 1 to entry: Corrections are usually-made by adding material to the rotor, removing material frgm the rotor
y shifting material to a different\position on the rotor.

7
rection plane
e perpendicular. te)ythe shaft axis (3.2.7) of a rotor in which correction (3.4.6) for|unbalance
.1) is made

8

me

suring plane

plame perpendicular to the shaft axis (3.2.7) in which the unbalance vector (3.3.3) is determined

3.4

referénceplane

plane perpendicular to the shaft axis (3.2.7) to which an amount of unbalance (3.3.4) is referred

3.4.10
tolerance plane

refe

rence plane (3.4.9) for which an unbalance tolerance (3.4.12) is specified

3.4.11
test plane
plane perpendicular to the shaft axis (3.2.7) of a rotor in which a test mass (3.4.18) may be attached

Note 1 to entry: In most cases, the test plane is also a correction plane (3.4.7).

©IS
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3.4.12

unbalance tolerance
amount of unbalance (3.3.4) that is specified as the maximum up to which the state of unbalance (3.3.1)
is considered to be acceptable

3.4.13

permissible residual unbalance

Uper

numerical value of the unbalance tolerance (3.4.12)

Note 1 to entry: The permissible residual unbalance is an overall value for a rotor derived from the balance

quality gra

3.4.14

in-situ bal
DEPRECAT
process of
supporting

3.4.15

correctiorn
known unh
distance fr

Note 1 to en
moving mas

3.4.16
calibratio
known unj

3.4.17
trial mass|
unbalance
arotor to d

3.4.18

test mass
precisely d
defined ch

E (3.3.10).

Ancing

ED: field balancing

balancing (3.4.1) a rotor in its operational situation (with operational drive, bearings
structure) instead of in a balancing machine (3.5.1)

| INass

om the shaft axis (3.2.7) for the purpose of correction (3.4.6)

try: The same correction can be effected by removing mass_from the opposite side of the rotor g
ses to different positions.

N mass
alance mass (3.3.2) used for calibration

mass (3.3.2) selected arbitrarily (ex'by prior experience with similar rotors) and attache
etermine the rotor response

efined mass to be attached to a rotor at a precisely defined position to provide a preci
inge of the state ofunbalance (3.3.1), frequently used in combination with other test ma

to establish a test mass setforthe evaluation of a balancing machine (3.5.1)

3.4.19

bias unba
unbalance
unbalance

ance
(3.3.1)-added to a balancing mandrel (3.5.14) or a drive adapter to create a des
bias

and

alance mass (3.3.2) attached to a rotor in a given correction plane (3.4.7) at a known radial

r by

d to

Sely
ises

red

3.4.20

indexing

incrementally rotating a rotor or component of a rotor assembly for the purpose of bringing it to a
desired angular position

3.4.21

index balancing

procedure whereby the rotor is indexed (3.4.20) relative to the balance tooling to enable the evaluation
and, if necessary, the correction (3.4.6) of the rotor’s unbalance (3.3.1) without the influence of the tooling

Note 1 to entry: More generally on multipart rotors, where parts can be rotated with respect to each other, it is

possible to use index balancing to evaluate and, if necessary, correct the unbalance contributions from each part
separately.

© ISO 2017 - All rights reserved
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22

balancing in stages during assembly
DEPRECATED: progressive balancing
DEPRECATED: sequential balancing
procedure by which one or more components of a group of rotor components are added to a balanced
shaft, the unbalance (3.3.1) of the assembly being then corrected for these component(s) and this
process being repeated until the assembly is completed

3.4.

23

trim balancing

cor

ection (3.4.6) of small residual unbalances (3.3.11), often carried out in situ

3.4
low
pro

3.4
hig
pro
beh

3.4
sus
ind
ope
3.4
loc

rati
(34

24
-speed balancing
cedure for balancing (3.4.1) at a balancing speed (3.1.7) where the rotor exhibits rigid behay

25

h-speed balancing

cedure for balancing (3.4.1) at one or more balancing speeds (3.1.7) wheré the rotor exhi
nviour (3.2.2)

26
ceptibility to unbalance

ration

27

] sensitivity

o of the magnitude of the change of the measured vibration vector in a specified meas
.8) to the magnitude of the corresponding €hiange of the unbalance (3.3.1) in a specified

rot¢r at a specified speed (3.1.2)

3.4

28

influence coefficient

rati
cha
the

Not

3.5

3.5
bal
maq

p of the vector of the change of vibration in a specified measuring plane (3.4.8) to the vg
hge of the unbalance (3.3.1)dn'a specified plane in the rotor at a specified speed (3.1.2), w
vectors is expressed by alcomplex number

1 to entry: The local senyitivity (3.4.27) is equal to the magnitude of the influence coefficient.

Balancinganachines

1
hncing machine
hine'orfacility that enables the unbalance (3.3.1) in a rotor to be measured and correcte

iour (3.2.1)

hits flexible

cation of the likelihood of a rotor having a change of unbalance (3.3.1) over a certaip period of

Lring plane
lane in the

ctor of the
hen each of

Not

b T.to entry: Single-plane balancing machines can only be used for single-plane balancing (3.4.2).

Note 2 to entry: Two-plane balancing machines can be used to carry out single-plane balancing (3.4.2) and two-
plane balancing (3.4.3).

3.5.2

hard-bearing balancing machine
balancing machine (3.5.1) having a balancing speed (3.1.7) range below the natural frequency of the
combined rotor and support system

3.5.3

soft-bearing balancing machine
balancing machine (3.5.1) having a balancing speed (3.1.7) range above the natural frequency of the
combined rotor and support system

© IS0 2017 - All rights reserved
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3.54

compensator
facility built into a balancing machine (3.5.1) to adjust the unbalance (3.3.1) reading

EXAMPLE

3.5.5

Adjustment of the unbalance reading can be necessary to compensate for the effect of the initial
unbalance (3.3.10).

correction plane interference ratio

IaB, IBA

ratio of the change in unbalance (3.3.1) indication for one correction plane (3.4.7) and the change in

unbalance
indication

Indication for the other correction plane of a proving rotor (3.5.15) Inducing the chang

Note 1 to enftry: The interference ratio of correction plane A is calculated by

U

[.0=
ABT Y

where

—

Uas

—

Upp if

AB

BB

the change in unbalance indication for correction plane A induced bya‘change in unbalance in ¢
ection plane B;

the associated change in unbalance indication for correction plane B.

Note 2 to enftry: For the correction plane interference ratio for correction plane B, Iga, exchange A and B in No

3.5.6
couple unl

Isc
ratio of th
inducing th

palance interference ratio

e change in indication

Note 1 to enftry: The couple unbalance interferénge ratio is calculated by

e in

r-

te 1.

e change in static unbalance (3.3.6) indication and the change in couple unbalance (3.B.8

s
SC™
Ue

where

Us is|the change instatic unbalance indication induced by a change in couple unbalance;

Uc is|the change'in couple unbalance.
3.5.7
plane sep4ration
capability
3.5.8

unbalance reduction ratio

Ryr

ratio of the reduction in the unbalance (3.3.1) by a single unbalance correction (3.4.6) to the initial
unbalance (3.3.10) as shown by

Ryr =

where

10

U, -U
Up-Ys_,_

73

Uy Uy

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=324bc827bb4103e1b1ecf7898b4e1594

3.5.

IS0 21940-2:2017(E)

Uy is the amount of initial unbalance;

U, is the amount of unbalance (3.3.4) remaining after one correction

9

minimum achievable residual unbalance
Umar

smallest amount of residual unbalance (3.3.11) that a balancing machine (3.5.1) is capable of achieving
under given conditions

3.5,

10

minimum achievable residual specific unbalance

€ma
SImd
ach

3.5
clai
Umz

amount of minimum achievable residual unbalance (3.5.9) stated by the“manufacturer of :

madq

3.5

measuring run

pro
unb

3.5
bal
pro

3.5
bal
maq

3.5
pro

rot¢r with rigid behaviour (3/2.1) of suitable mass, designed for testing balancing machines

bald
wit

I
llest amount of residual specific unbalance (3.3.15) that a balancing machine (3.5.1) is
eving under given conditions

11
med minimum achievable residual unbalance

r,cl
hine (3.5.1)
12

redure of rotating the rotor to be balanced at balancing speed (3.1.7) to obtain infor
alance (3.3.1) and correction (3.4.6)

13
Ancing run
redure consisting of one measuring run (3.5:2) followed by the associated correction (3.4

14
hncing mandrel
hined shaft on which a fitment (3.2.12) is mounted for balancing (3.4.1)

15
ving rotor

inced sufficiently to permit the introduction of unbalances (3.3.1) by means of test mas
h appropriate acciiracy and reproducibility of the magnitude and angular position

capable of

\ balancing

mation on

.6) process
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Annex A
(informative)

[llustrated terminology for balancing machines

A.1 General
This annek provides illustrated terminology for balancing machines. It applies to all ferm§ of
communication, e.g. technical correspondence, specification and catalogues.
A.2 Figyres illustrating terms
Some termjs defined in this document are illustrated in Figure A.1 to Figure A.20.
1 2 3 56 7 8

Key
1  drive njotor 7  drive shaft safety guard
2 headstgck 8  drive adapter
3 protradtor or angle scdle 9  sub-base
4 index nmpark 10 plinth
5 face pldte 11 bed
6  univerdaljoint drive shaft 12 support

Figure A.1 — Balancing machine with end-drive
12 © IS0 2017 - All rights reserved
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Key
1 |openroller 8  suspension springs
2 [roller carriage 9  transducer
3 |journal diameter scale 10 transducer (alternative position)
4 |index mark 11 support
5 |height adjustment 12 riser
6 |safety bracket (hold-down) 13 moving gear (axial adjustment)
7 |bearing bridge
Figure A.2 — Support assembly
Key

1 negative load roller

Figure A.3 — Hold-down with negative load bearing

© IS0 2017 - All rights reserved 13
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Key
1 centreline of support
2 offset
Figure A.4 — Offset roller carriage
Key
1 roller
2 bracket
Figure'A.5 — Axial thrust stop
2 1
Key
1  V-rolleilcarriage

2 inclined rollers

Figure A.6 — V-roller carriage

Figure A.7 — V-block

14
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Key
1 sleeve-bearing carriage
2 liner

3 half-sleeve bearing (hydrodynamic or hydrostatic)

Figure A.8 — Half-sleeve-bearing carriage

Key
saddle
degree of freedom

vertical axis saddle-bearing carriage

Figure A9 — Saddle-bearing assembly

Key
1 tiebararm
2  tiebar

Figure A.10 — Tiebar frame

© IS0 2017 - All rights reserved 15
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Key
1 supporg
2 rotor
3  spindle

Figure A.11 — Support with spindle heads
Key
1 rotor
2 rotor efclosure

Figure A.12 — Rotor enclosure

16 © IS0 2017 - All rights reserved
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Key]

1 |drive motor
2 |driving belt
3 |rotor

4

Key
drive motor
driving belt
rotor

scanning head (typical for machines with other than end-drive)

Figure A.13 — Tangential belt-drive

Figure A.14 — Underslung belt-drive

© IS0 2017 - All rights reserved
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Key

1
2
3

Key
1
2
3

18

drive mjotor

driving

rotor

drive m
friction|
rotor

belt

otor
roll

Figure A.15 — Scissor-type belt-drive

Figure A.16 — Friction roller-drive
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