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Foreword

ISO (the International Organization for Standardization)yis a worldwide

federation of national standards bodies (ISO member bodies
of preparing International Standards is normally carried out
technical committees. Each member body interested in a
which a technical committee has been established has the
represented on that committee. International organizatio
mental and non-governmental, in liaison\ with 1SO, also take
work. ISO collaborates closely with th@ International Elec
Commission (IEC) on all matters of electrotechnical standar

Draft International Standards adopted by the technical co
circulated to the member hodies for voting. Publication
national Standard requires. approval by at least 75% of t
bodies casting a vote.

.
qg

International Standard“/SO 8579-2 was prepared jointly b
Committees ISO/TE B0, Gears and ISO/TC 108, Mechanical v
shock.
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Technical
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ISO 8579 copsists of the following parts, under the general {itle Accept-

ance code for gears:

—Part 1. Determination of airborne sound power levels
gear units

— Part 2: Determination of mechanical vibrations of gear
acceptance testing

Annexes A, B, C, D and E of this part of ISO 8579 are for inforn

emitted by

inits during

nation only.
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INTERNATIONAL STANDARD

ISO 8579-2:1993(E)

Acceptance code for gears —

Part 2;

Determination of mechanical vibrations of gear units during

acceplance testing

1 Scopp

1.1 This [part of ISO 8579 specifies the methods for
determining mechanical vibration of individually
housed, enclosed, speed-increasing and speed-
reducing |gear units. It specifies methods for
measuring housing and shaft vibrations, and the
types of [instrumentation, measurement methods

2 Normative reference

The following standard contains provisions which,
through:reference in this text, constitutel provisions
of this.part of ISO 8579. At the time of publication,
theedition indicated was valid. All stapdards are
subject to revision, and parties to agreements based
on this part of ISO 8579 are encouraged to investi-
gate the possibility of applying the most|recent edi-

and testin
levels. Vib

It does nof
of a geare

This part ¢
der test a
temperatu

testing at
may be t

g procedures for determining vibration

ration grades for acceptance are includéed:

include torsional vibration measurements
d system.

f 1SO 8579 applies only to-a’gear unit un-
d operating within its design speed, load,
e range and lubrication”for acceptance
the manufacturer’sAfaeility. The gear unit
sted at anotherocation if agreed upon

tion of the standard indicated below. M

embers of

IEC and ISO maintain registers of currenfly valid In-

ternational Standards.

ISO 2041:1980, Vibration and shock — Vod

abulary.

and operafed in accordance-with the manufacturer’s
recommerjdations. Othérnternational Standards on
vibration ¢valuation_nyay be required for measuring
gear unit yibrationjin/field service.

This part pf I8O/8579 does not apply to special or
auxiliary drive trains, such as integrated gear-driven

3 Definitions

For the purposes of this part of ISO 8578, the defi-
nitions given in ISO 2041, together with [the follow-
ing, apply. For the convenience of users pf this part

of IS0 8579, some definitions are quoted from
1ISO 2041:1990

cCompressors, pumps, turbines, etc.,, and power
take-off gears.

NOTE 1 Acceptance limits for tests of these types of
equipment should be independently specified. However,
if negotiated, this or other appropriate standards may be
applied to such equipment.

1.2 Special provisions may be required for vi-
bration measurements: the type of measurement
and acceptance level should therefore be agreed
between the manufacturer and purchaser at an early
stage of negotiation.

3.1 non-contact transducer: A transducer which
converts a distance or displacement to an electrical
signal that is proportional to the distance or dis-
placement.

3.2 acceleration: A vector that specifies the time-
derivative of velocity.
[ISO 2041, 1.3]

NOTE 2 See annex A.
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3.3 displacement; relative displacement: A vector
quantity that specifies the change of position of a
body, or particle, with respect to a reference frame.

[1SO 2041, 1.1]

NOTE3 See annex A.

3.4 frequency reponse: The output signal ex-
pressed as a function of the frequency of the input
signal. The frequency response is usually given
graphically by curves showing the relationship of the

or position of a mechanical system, when the mag-
nitude is alternately greater and smaller than some
average value or reference.

[1SO 2041, 2.1]

4 General

4.1 System considered

output signal [and, where applicable, phase shift or
phase angle gs a function of frequency.

[1SO 2041, B.13]

3.5 peak-to-peak value (of a vibration): The al-
gebraic difference between the extreme values of
the vibration.

[1SO 2041, 2.35]

single-valued |function f{t) over an interval of time
between ¢, and ¢, the square root of the average of
the squared vglues over the interval.

3.6 root-meI-square value; r.m.s. value: For a

NOTES

4 The r.m.s. Jalue of a single-valued function f{r) over
an interval between ¢, and ¢, is

) 12
r.m.s. valug¢ = l:l' 2f(t)zdl/(tz - t1):|
fH

5 In vibration [theory, the mean value of the Vibration is
equal to zero. Ih this case, the r.m.s. valué is equal to the
standard devidtion (o) and the mean-=square value is
equal to the vafiance 802).

[1SO 2041, A.47]

3.7 transducer: A device designed to receive en-
ergy from ong system—and supply energy, of either
the same or df adifferent kind, to another in such a
manner that thé-desired characteristics of the input
energy appea

[I1SO 2041, 4.1]

3.8 velocity; relative velocity: A vector that speci-
fies the time-derivative of displacement.
[1SO 2041, 1.2]

NOTE6 See annex A.

3.9 vibration: The variation with time of the magni-
tude of a quantity which is descriptive of the motion

The gear unit shoufd be tested im such @ mapner as
to minimize as far as possible effects of the|system
(see annex B).

4.2 Effects of system

Vibration levels of the gear unit in field service may
be adversely affected by ‘factors beyond the|control
of the gear manufactuter; as listed in annex|B. It is
preferable to estimate the vibration of theg whole
system and to chéckthe system effects at the initial
design stage _©f)a transmission system. The re-
sponsibility for checking should be clearly defined
during this.stage and all interested partie§ made
aware of the decision.

4.3" Housing or shaft measurements

The vibrations of a gear unit can be measured in two
ways, i.e. on the housing or on the shafts. Housing
vibration measurements are preferred for gepr units
operating with rolling contact bearings when the
clearance in such bearings is small and littJe rela-
tive movement normally occurs between the shaft
and housing.

Both shaft and housing vibration measurements
may be made on gear units operating with plain
journal bearings. Shaft vibration measuremelpts can
provide detailed information which may not|be evi-
dent from housing measurements, but only|over a
limited frequency range (typically 0 Hz to $00 Hz).
Housing vibration measurements have the|advan-
tage of having both an extended frequenc
and an extended dynamic range which are e$

the provisions of 1.2.

Care shall be taken when choosing the measure-
ment instrument for a given gear unit and operating
conditions, as each instrument has its own charac-
teristics (see annex C). It is often useful to combine
both shaft and housing vibration measurements to
obtain an absolute motion of the gear unit shaft.

When operating conditions during acceptance test-
ing deviate considerably from field service, the dif-
ferences shall be taken into account in the
assessment of vibration data.
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5 Instrumentation

51 Type

Vibration shall be measured using a transducer and
an instrument with a known accuracy for the
measurement of velocity and displacement across
a known frequency range. The instrument shall aiso
have an electrical output signal of known accuracy

related to velocity or displacement, or both. The
transducer shall be used within its calibrated limits

ISO 8579-2:1993(E)

5.3 Permissible error

The measuring instrumentation system, including
both the transducer and read-out instrumentation
shall be capable of indicating the vibration level
within a permissible error of 10 % of the reading

~over the entire operating temperature range.

5.4 Calibration

The vibration read-out instrumentation shall be

P iy A R SUR R S
CHEeUKEeU dldiiiSI ¢
=4

for the rj‘ounting method and for the prevailing en-
vironmental conditions such as temperature, mag-
netic field, surface finish, etc. The type and use of
vibration |instrumentation systems shall comply with
the appropriate International Standards. The instru-
mentatiofh should preferably include a facility for
narrow-band frequency analysis with a bandwidth

not excee¢ding one-third-octave.

5.1.1 Shaft measurement instrumentation

The recommended type of transducer for measuring
shaft vibgation is a non-contacting transducer. The
instrumept shall allow a reading of peak-to-peak
values off vibration displacement to be taken. How-
ever, contacting transducers are acceptable if the
rotationa| frequency of the shaft is less than
3000 mir|~', the sighal frequency is less than
200 Hz, 4nd surface rubbing velocity is less than
30 m/s.

5.1.2 Hdusing measurement instrumentation

The recommended type of transducer for measuring
housing |vibration is a seismic transducer. The
equipment shall include an electrical instrument
with a trpe r.m.s. rectification~eharacteristic giving
the r.m.s| values of vibration_velocity in millimetres
per second. The mounting.\method can affect the
frequency response of{the transducer; it should
therefore|be mounted<with a screw or stud, or using
bonding |material.-Magnetic mounting using light-
weight ag¢celerometers, may be acceptable for fre-
guencies|up 10,3000 Hz if the highest fundamental
frequency of tooth meshing is less than 1 000 Hz.
Hand-hell _eontact measurements are not accept-

a reference t‘;ign' any SPECi-
fied adjustments made immediately beiore and re-
checked immediately after each series |of gear unit
vibration measurements.
Calibrations of the completeymeasuring equipment
should be carried out at |€ast’once eveny 2 years.

6 Vibration measurements

6.1 Shaft measurements

Vibration~displacement of the shafts sh
ably be_measured relative to the ho
contacting transducers should be used

ould prefer-
using. Non-
located as

near to a bearing as possible and attaghed to rigid
housing sections. Shaft vibration shall measured
in three orthogonal directions (mutule perpen-
dicular axes), one of which shall be pajallel to the
shaft axis. Only one such axial transduder per shaft
is necessary. The number and locatign of trans-
ducers shall be agreed upon between thle purchaser
and manufacturer.

The mechanical and electrical run-out phould pref-
erably not exceed 25 % of the allowallle vibration
displacement at the shaft rotational frequency, or
6 um, whichever is the greater. Shaft |mechanical
and electrical run-out at the transducer locations
may be subtracted from the vibration [readings to
give the actual vibration levels, providef the vector
and phase relationships are maintained petween the
run-out and the shaft vibration measufement. The
permissible error in the actual vibratign measure-
ment for such subtraction shall not exceed that
specified in 5.3.

able.

5.2 Measurement frequency range

The instrument measurement frequency range shall
be capable of measuring the lowest shaft rotational
speed and the highest tooth mesh frequency. The
shaft displacement frequency measurement range
should be between 0 Hz and 500 Hz. The housing
velocity frequency measurement range when using
integrated acceleration measurements should pref-
erably be between 10 Hz and 10 000 Hz or more.

6.2 Housing measurements

Housing vibration shall be measured on a rigid
housing section such as a bearing block. Measure-
ments shall not be made on housing sections which
do not support the bearings since they are not in-
dicative of gear unit performance. Measurements
shall be taken in three orthogonal directions, two of
which lie in a plane perpendicular to the rotating
axis of the gears, preferably horizontal and vertical.
It is recommended that measurements be taken at
each externally accessible bearing location on a
gear unit. If a bearing block is inaccessible, then the
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nearest mounting point may be used. The number
and location of transducers depend upon the rigidity
of the housing and on the number of shafts and shall
be agreed between the purchaser and manufac-
turer.

6.3 Units of measurement

The acceptable units of measurement are given in
table 1.

7.2.5 Vibration measurement shall be carried out
when the machinery is operating within its design
temperature range.

8 Acceptance vaiues

A rating system for shaft displacement and housing

tiramante ie chawn in finnirae 4 and 92
‘lﬁlnn'ty measurements is snown in Higures 7 and <

to form a common basis for comparison. The ac-
ceptable rating for a given application should be
chosen from the figures and based on instrumen-

[ Table 1
Qt‘antity Unit

Velocity mm/s

(r.m.s.) dB (reference:

vo=05x 10°° mm/s)

Displacement (peak-to-peak) | um

Frequency Hz

7 Testing

The measurgment of vibration on a gear unit should
be conducted during the manufacturer’s shop test.
The system |of test transmission shall be at the
manufacturer’s option unless otherwise negotiated
with the purchaser.

7.1 Arrandement of test system

The test trangmission, driver, gear unit and any lead
shall be conrected by the in-service couplings or by
couplings with similar effective overhung.masses.

7.2 Test cqnditions

The conditiops given in 7.2.1:1677.2.5 shall apply,
unless agregd otherwise bétweéen the gear manu-
facturer and purchaser.

7.21 The g¢ar unit-shall be tested at its intended
operating speed,or;~if designed for variable-speed
service, at the arithmetic mean of its speed range.

tationm—agr rer and
purchaser at an early stage of negotiation)| Accept-
ance can be established from eitherCa-sipgle cri-

terion for the entire gear unit or separate crjteria for
each shaft or measuring position./Annex |D gives
subjective vibration ratings for\typical gear|unit ap-
plications.

8.1 Vibration amplitude

Vibration charagcteristics are plotted aga|nst fre-
quency in figures\1 and 2. It is important to pote that
filtered measurements were used to draw {ip these
figures. Several components of vibration at different
frequenéies may acceptably exist at the same time,
each ane at the allowable limit for that freqyency as
determined from the curves. Equipment capable of
frequency analysis is required for this purpoge. Care
shall be taken to ensure that this equipment can re-
solve the vibration into individual component fre-
quencies so that a legitimate comparison|can be
made with the figures.

8.1.1 Frequency bandwidth

It is important to note that the bandwidth of various
instruments such as a one-third-octave |or Fast
Fourier Transform analyser may show a }gher or

lower value depending upon the frequenicy of a
given band and the amount of random vibration.
8.1.2 Overall value

If frequency spectrum data are not obtainab|e or not
known, one or both of the following methods may be
used to provide an indication of acceptability:

7.2.2 The gear unit shall be tested in its intended
direction of rotation or, if reversible, in both di-
rections.

7.2.3 The gear units shall be tested without load or
with a light load to stabilize operation.

7.24 The test measurements shall be carried out
using the operating lubricating system and the
lubricant viscosity corresponding to the operating
viscosity.

a) the test result is acceptable if the nominal value
of the unfiltered housing velocity does not ex-
ceed the maximum of the velocity grade (see
figure 2);

b) a nominal unfiltered shaft displacement value is
taken from figure1 using the shaft rotational
speed as the discrete frequency of the grade.

NOTE 7 The provisions of subclause 1.2, that “the type
of measurement and acceptance level should therefore
be agreed between the manufacturer and purchaser at an
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early stage of negotiation”, apply for overall value or fre-
quency bandwidth acceptance.

8.2 Rating of measured shaft displacements

Peak-to-peak values of shaft displacement may be
rated using figure 1. The rating of a gear shaft shall
be based on the lowest line enclosing all the meas-
ured filtered shaft displacements. A particular gear
unit shall be given the highest rating measured on
all the shafts monitored.

ISO 8579-2:1993(E)

8.3 Rating of measured housing vibration

R.m.s. values of housing vibration velocity may be
rated by comparison with figure2. The rating of a
given measuring position shall be based on the
lowest line fully enclosing its complete vibration
spectrum. A particular gear unit shall be given the
highest rating measured from all the positions
monitored.

Frequency, Hz

400
DR 200
£
3 DR 125 Rt
3 PN \
é 100 DR 80
x T~
9 N N
2 DR 50 -
":j N SN
:é DR 315 : ~\\ <
o
+~ \\ \
g N ™.
: \\\\
& NL
O 10 NG
5
1 10 100 1700

NOTE —|The rating numiber is equivalent to the displacement of the rating curve between 0 Hz and 50 Hz. Above 50 Hz, the

curves decrease by 10.dB per decade.

Figure 1 — Rating curves for shaft vibration

1) The use of a value from figure 1 or 2 for an overall (unfiltered) acceptance, in place of filtered measurements, reduces
the allowable vibration (increases the vibration rating of the gear unit), unless it is known that the vibration is predomi-

nantly due to one or two major frequency components.
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Velocly-ampttude (r.m.s.), mm/s

100
VR 20
Y
// VR 125 \\
\
0 . /1 N\ N
) N
> e —
N
) SN N
7 | A VRS NS
A 4 e h A NE
- // - — \\\ h
N
/ /// \\\
N
1
10 100 1000 10 000

Frequency, Hz

NOTE — The rating number is equivalent to the velocity of the rating curvebetween 45 Hz and 1 590 Hz. The cyrves de-

crease from 45

Hz and 1 580 Hz at 14 dB per decade.

Figure 2 — Rating curves for housing vibration

9 Test repgort data from individual measurement points in|accord-

The test repqrt shall include the information speci-

ance with 6.1 and 6.2.

fied in 9.1 to 9.5. 9.4 Measuring equipment
9.1 Manufacturer List of all measuring equipment used, by make and
type.

Type and definition of the gear unil_invéstigated.

9.2 Operating data

Test operating data, conditions for setting-up and m
running the gear unit, inGluding mounting and coup- ition:
ling charactetistics.

9.5 Test measurements and resuits
Test measurements and results shall includ¢ one or

more of the following for each measurement pos-

a) overall vibration values;
ion{shall be drawn to any deviation

from the conditiens specified in 7.1 and 7.2. b) major vibration frequency components apd their

Special atter(?

9.3 Description of arrangement

amplitude,

c) narrow-band frequency spectra.

arrangement of the gear unit), position, axis and subjective average.
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Annex A
(informative)

Relationship between displacement, velocity and acceleration waveforms

A1 Purpose

A.2 Waveform relationship

This anhex outlines the relationship between dis- Any vibration of periodic sinusoidal’w
placemgnt, velocity and acceleration waveforms. be defined in terms of displacement,

aveform can
velocity and

acceleration amplitude at an appropriaLe frequency.

Velocity is the first differential) of displ
acceleration is the second(differential
to time). See figure A.1.

Amplitude

Veloclty
Dlsplucemen7 Accelernﬂon]
O/‘
o]
/ .
// \\
/ Time
3n
7
Y o
\ 4
N\
—.-)\\—--
90° 180° 270° 360°
1cycle

Displacement

Velgpcity

Acdelération

D = A sin(w?)

~dD \ _
v (— a ) = wA cos(wt)

a <= —g:—) =— w?A sin{w?)

cement and
with respect

where

t is the time;

w is the circular frequency (in this case, w = 1);

A is the amplitude.

NOTE — Note that, as a function of time, velocity and acceleration lead displacement by n/2 ( = 90°) and n ( = 180°) re-

spectively.

Figure A.1 — Waveform
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A.3 Relative amplitudes A.4 Amplitude relationships

It is important to note that the relative amplitudes A vibration, when given by a simple sinusoidal
of displacement, velocity and acceleration are func- function, I(t) = A4 sin(w?), has the amplitude re-
tions of the frequency of the vibration. lationship as shown in figure A.2.

The velocity and acceleration of a 25 um net peak-
to-peak vibration at 10 Hz, 100 Hz and 1 000 Hz are
shown in table A.1.

Table A1
isplacement | Velocity | Acceleration
Frequency teak-to-peak) (r.m.s.) (peak)
Hz um mm/s m/s?
10 25 0,555 0,049
100 25 5,55 4,93
1000 25 55,5 493
-+
A
14 / \ g
g E-
a E' o
E Time ot §
3 N
E L 8
< Z x
g
o
I__ Perlodic time 7(1cycle)
i
Frequency = " cycles|s = L Hz
T T
where

is the circular frequency < = %"— rad/s) ;

hN

is the peak amplitude;
24  is the peak-to-peak amplitude;

—— is the rrm.s. amplitude (for non-sinusoidal functions, see definition 3.6).

Figure A.2 — Vibration amplitude relationships
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Annex B
(informative)

Effects of the system

B.1 Purpose

B.2.4 Torsional characteristics of system

Vibrations measured on a gear unit will comprise
compornjents not only from within the gear unit but
also other sources within the system in which it is
running| The actual levels measured will depend
upon hgw these other source vibrations are magni-
fied or attenuated and transmitted from their origin
to the mpeasuring position on the gear unit. This an-
nex lisls some of the system factors to be con-
sidered

B.2 Tlypical factors influencing the system
In additfon to affecting the results of shop-floor tests,
the factprs listed can affect the performance of the
gear unit in service. The manufacturer cannot be
held regponsible for any resulting adverse effects of

factors |nfluencing field service unless they are de-
tailed bgefore, or during, the initial design stage.

B.2.1 |Prime mover vibration sources

a) Interjnal combustion engine forcing functions.

b) Hydpaulic motor forcing functions.

B.2.2 |Load characteristics

a) Load changing with sp€ed; i.e. fans, impellers,
etc.

b) Load pulsationsi/ie. propellers, reciprocating
compressors_and pumps, etc.

¢) Ranglom load shocks, i.e. ore crushers, etc.

B.2.3 'Assembly-econsiderations

a) Coupling stiffness.

b) Torsional flexibility.

c) Inertia of rotating elements’
d) Coupling damping:.

B.2.5 Lateral characteristics of system
a) Mobilitysof foundations.
b) Methods of mounting.

c) *Flexibility of components.

d) Mass of components.

B.2.6 Load and speed
a) Direction of rotation.
b) Speed of rotation.

c) Value of load.

B.3 Responsibility

The factors listed in B.2 can affect thel performance
of a gear unit in service. Generally, thg¢se in-service
factors will be beyond the gear unit nmanufacturer’s
control. The manufacturer cannot be|held respon-
sible for any resulting adverse effects|of factors in-
fluencing the field service.

System effects should be checked duning the initial

a) Alignment of system components.

b) Balance of assemblies, sub-assemblies and
parts.

design stage of a transmission system. It is import-
ant that responsibility for this checking be clearly
defined during this stage. All system component
manufacturers should be made aware of this de-
cision on responsibility.
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Annex C
(informative)

Vibration instruments and characteristic considerations

C.1 Purpose

quency vibration due to tooth mesh effects may,
however, be strongly transmitted to the hearing

This annex ligts various vibration instruments and
gives their chjaracteristics to be considered when
measuring gedar unit vibrations.

C.2 Instruments for measuring housing
and shaft vibrations

Both housing pnd shaft transducer systems for the
measurement [of vibrations give valid results when
used on gear [units. In certain cases it may be de-
sirable to use| both seismic and relative displace-
ment transdycers to provide the necessary
information dufing a gearbox test.

Although the fwo forms of vibration measurement
are related, tHe nature of the information obtained
is fundamentally different and must be interpreted
properly.

C.3 Seismic measurement of housing
vibrations

Vibrations mepsured on the bearing housings {or
rigid part of the gear unit adjacent to the bearings)
provide an indjcation of the vibration sevetity at the
point of measlirement under test conditions. Since
the indicated Vibration is an absoluté measurement,
the test suppoft structure should preferably be rep-
resentative of the permanent féoundation. Structural
resonance of the support stfucture during the test,
at least in the ftest speed range, should be avoided.
The measured vibration~severity will be a function
of the dynamig coupling“between the rotating parts
of the gear unit and~the bearing housings. In the
case of anti-friction bearlngs this couplmg may be
very direct. In
cant amount of shaft motion may be more or Iess
dampened by the oil film. Since the oil film is af-
fected by the speed, torque loading and the
lubricant, the assessment of bearing housing vi-
bration severity should take these variables into ac-
count. In particular, shaft rotational effects
generating vibration at once and twice rotational
frequency (typically due to out-of-balance and mis-
alignment) may not be strongly transmitted to the
bearing housing of the gear unit under low torque
loading conditions, but at high loads the strength of
the vibration transmission may be higher. High fre-

10

housing and may be predominant in the mehsured
housing vibration signal.

A velocity transducer or an accelerometer may be
used to measure housing vibration, THe lineaif range
of measurement with a velocity”pick-up depehds on
the type, but is generally 10-H2 to 2 500 Hz,| which
can be below the tooth frequency of a hightspeed
gear unit; if this is the case, an accelerometer with
a measuring range up,to-or over 10 kHz may|be re-
quired. Accelerometers require electroniq con-
ditioning in all ‘pplications. If the signals are
electronically igtegrated into velocity signals| extra
care must be<taken to eliminate effects gf low-
frequency, noise. Care should also be taken|to en-
sure that “the linear measuring ranges pf the
instrumentation are valid for the methiod of
transducer mounting.

C.4 Shaft displacement measurements

The displacements of the shafts can be megsured
with a contact pick-up or with a non-contacting
probe. Shaft riders directly contacting the shdft may
cause wear between the rider tip and the shdft. The
shaft rider is susceptible to “oil whip” and hajs poor
frequency response (up to 200 Hz). Contact pick-ups
should only be used for shafts revolving at leds than
3000 min~ ' and for surface rubbing velocitigs less
than 30 m/s.

Non-contacting vibration transducers (probep) can
operate on several principles, typically capacitive,
inductive and eddy current. In gear unit applichtions,
the eddy -current transducer has become more

A ation to
a linear measurement range and its relatlvely low
sensitivity to changes in environmental operating
conditions.

Generally, non-contacting transducers are used to
measure the relative movement between the gear
shafts and the bearing housing. Where two probes
are mounted orthogonally in a specific measure-
ment plane, the gear shaft locus of precession can
be observed as an oscilloscope orbit. Non-contact
transducers (notably the eddy-current device) can
be used to determine the physical position of a shaft
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with the bearing clearance. Attitude angles can thus
be determined for the full range of operating con-
ditions.

Although the frequency response of eddy-current
transducers is very wide (typically OHz to
10 000 Hz), little vibration information is generally
detected on the shaft at frequencies above about
500 Hz. The non-contacting transducers may there-
fore not be appropriate for assessing gear mesh vi-
bration.

Non-con i =
sessing |the effects of vibration on shaft unbalance
and maghinery errors which affect the operation of
gear unjts in lower frequency bands, for example
gear run-out, out-of-roundness. The degree of pre-
loading |applied to the shafts by gear-separating
forces, forque reaction and externally applied mis-
alignmept forces may be identified. Bearing-related

ISO 8579-2:1993(E)

problems and possible shaft instabilities may also
be identified.

It is important that non-contacting transducers are
installed such that no significant relative motion oc-
curs between the transducer and the bearing or
housing. Ideally, the transducer should be installed
using a rigid assembly inserted through the housing
allowing external access to the transducer for cali-
bration or replacement without the need to remove
the gear unit cover.

erved by the
non-contacting transducer be machingd concentric
with the bearing journal and be as-fre¢ as possible
from electrical and mechanical run-out effects. Al-
though electronic run-out compensatioh can be ap-
plied to eliminate spurious§)vibration pignals, it is
difficult to measure reliably vibration [levels below
10 um peak-to-peak.

1"
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DA

Annex D
(informative)

Subjective vibration ratings

Purpose

D.3 Subjective ratings

This annex provides a subjective assessment of the
acceptable vipration rating for typical applications

during accepf
cility.

ance testing at the manufacturer’s fa-

D.2 General

This annex sh

ould only be used as a general guide

for typical gear units.

The vibration
will vary acco
application. W

of a properly manufactured gear unit
rding to the particular design, size and
hat may be perfectly acceptable for a

large low-speed mill drive may not be suitable for a

precision high
acceptable fo

-speed or marine drive. What may be
I a precision high-speed drive may be

unjustifiably expensive for a low-speed mill drive.

Care must the
grade as an 3

refore be taken when applying a given
cceptance criteria.

12

Figure D.1 gives the subjective levels of vibra

typical types of gear enumerated in tableD|.

tion for

Table D.1
Rating Typical-applications
A Navy, etc,
B High-speed (over 3 600 rpm), etc.
C Industrial, merchant navy, etc.
D Mill, etc.
EXAMPLE

An ipdustrial or merchant navy gear drive ds
to transmit 3 700 kW, at a maximum shaft s
1500 rpm, could have a vibration rating chd
follows. On figure D.1, the intersection of 3
(3,7MW) and curve C is just belo
DR 125-VR 12,5 rating line. An economica

psigned
beed of
DSen as
700 kW
w the
| gear

drive could have the acceptance vibration rating set

at DR 125 and/or VR 12,5. Nevertheless, to
servative, acceptance levels should be chq
DR 80, or VR 8, or both.

be con-
bsen at
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