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Mechanical vibration — Methods and

criteria for the mechanical balancing of
flexible rotors

Vibrations mécaniques — Méthodes et critéres pour I'équilibrage
mécanique des rotors flexibles



Table 1 — Flexible rotors

Configuration Rotor characteristics | Recommended
balancing
procedure

1.1 Discs Elastic shaft without (sce table 2)
unbalance, rigid disc(s) (see next page
for key to
A-G)
i Single disc
— — - perpendicular to shaft axis| A; C
E—-J—% - with axial runout BiC
Two discs
- perpendicular to shaft axis| B; C
F]_:_E__ " E{____} [ e } - with axial runout
Fad | JAN = at least one removable B+C,E
= integral G
More than two discs
:h =y e ﬁ - all (but one) removable B+C,D,E
- - integral G
.E,__ = !
1.2 Rigid sections Elastic shafts without
unbalances, rigid sections
Single rigid section
< — — —_ - removable B CE
E j A i - integral B
B Two rigid sections
o~ e IR — .. || -atleast one removable B+ GE
E % E ZX - integral G
More (than two) rigid
section
F—'—E S~ . E”‘ = e B E ity - all (but one) removable B+CE
- integral G
5 (IO o oo (ORI H ey e CHNBANRD [
A Ly




Table 1 — Flexible rotors (concluded)

Configuration Rotor characteristics

1.3 Discs and rigid sections Elastic shaft without

unbalance, rigid discs
and sections

Recommended
alancing
procedure

(see table 2) D

One each
- at least one part
F,_—— -—% o i e e o " removable
[§ X

= G = Multiple speed balancing
Two additional balancing procedures H and I can be used in special circumstances, see 7.4 and 7.5.

B+GCE
- integral G
More parts
Er__—z%} . l I e ==t +t=1-t | -all(butone) removable] B +C;E
A - integral G
E oy —'_‘_._‘%_._.
JAN iy
1.4 Rolls Mass, elasticity and
| unbalance distribution
along the rotor
- under special conditions| F
—_ . e —~j'—-!~— - in general G
1.5 Rolls and discs/rigid sections Flexible roll, rigid discs,
rigid sections
- discs/rigid
sections/removable
* AR, ) e - under special
S b G e D i Ay sl el o conditions C+F,E+F
JAN
- in general G
- integral G
1,6 Integral rotor Mass, elasticity and
unbalance distribution
along the rotor
Main parts with
3 . ey BRI S e8! L ] e L e B 1 unbalances not detachablg G
¥ 4.3 AN
1) A =Single-plane halancing E = Balancing i i
% ‘ = g in stages during assembly
B= Tw?—?lanc balancing F = Balancing in optimum planes
C = Individual component balancing prior to assembly




Table 1 — Flexible rotors (concluded)

Configuration

Rotor characteristics

1.3 Discs and rigid sections

Elastic shaft without
unbalance, rigid discs
and sections

Recommended
balancing
procedure

(see table 2) V)

B H——F

l

One each

- at least one part
" removable

- integral

B+ CE

|

More parts .
- all (but one) removable

- integral

B+CE
G

1.4 Rolls

Mass, elasticity and
unbalance distribution
along the rotor

- under special conditions
- in general

Q

1.5 Rolls and discs/rigid sections

Flexible roll, rigid discs,
rigid sections

_EA

- discs/rigid
sections/removable
under special
conditions
- in general
- integral

C+F,E+F
G
G

1.6 Integral rotor

Mass, elasticity and
unbalance distribution
along the rotor

E paupil

Main parts with
unbalances not detachable

G

1) A= Single-plane balancing
B = Two-plane balancing

C = Individual component balancing prior to assembly
Two additional balancing procedures H and I can be used in special ciccumstances, see 7.4 and 7.5.

E = Balancing in stages during assembly

F = Balancing in optimum planes
G = Multiple speed balancing




Table 2 — Balancing procedures

Procedure | Description Subclause
Low-speed balancing

A Single-plane balancing 6.9.1

B Two-plane balancing 6.5.2

C Individual component balancing prior to assembly 6.5.3

D Balancing subsequent to controlling initial unbalance 6.54

E Balancing in stages during assembly 6.5.5

F Balancing in optimum planes 6.5.6
High-speed balancing |

G Multiple speed balancing T

H Service speed balancing 74

1

Fixed speed balancing

7.5
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Figure D.2 — Run-up curve — Before balancing
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Annex B
(informative)

Interim broad-band vibration criteria for specific machine groups

This part of 1SO 10816 is a basic document which
sets out general guidelines for the measurement and
evaluation of mechanical vibration of machines, as
measured on non-rotating parts. It is intended that
ovaluation criteria for specific machine types will be
provided in additional parts of ISO 10816 for different
machine types. However, as a short-term expedient
only, limited evaluation criteria are provided in
table B.1 until the relevant parts become available.
The values given are for the upper limits of zones A
to C. respectively (see 5.3.1), for the machine classes
defined below. It is important, therefore, prior to using
these values, to check that they have not been
superseded by an additional part of ISO 10816. This
annex will be deleted when all of the relevant parts
have been published.

The machine classifications are as follows.

Class |: Individual parts of engines and machines, in-
tegrally connected to the complete machine in its

normal operating condition. (Production electrical mo-
tors of up to 15 kW are typical examples of machines

in this category.)

Class Il: Medium-sized machines (typically electrical
motors with 15 kW to 75 kW output) without special
foundations, rigidly mounted engines or machines (up
to 300 kW) on special foundations.

Class lll: Large prime-movers and other large ma-
chines with rotating masses mounted on rigid and
heavy foundations which are relatively stiff in the di-
rection of vibration measurements.

Class IV: Large prime-movers and other large ma-
chines with rotating masses mounted on foundations
which are relatively soft in the direction of vibration
measurements (for example, turbogenerator sets and
gas turbines with outputs greater than 10 MW).

Table B.1 — Typical zone boundary limits

R.m.s. vibration velocity

mm/s Class |

Class |l

Class Il Class IV

0,28
0,45 A
0,71
1,92

1.8
2,8

4,5
7.

11,2
18 D
28
45
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