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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 needed forj
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).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such patentrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

are
the
the

t of
s of
| /or

not

For an explanation of the voluntary nature of standards, the.meaning of ISO specific terms jand

expressionls related to conformity assessment, as well as dinformation about ISO's adherence¢ to

the World| Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), |see

www.iso.ofg/iso/foreword.html.

This document was prepared by Technical Committee 1SO/TC 60, Gears, Subcommittee SC 2, (ear

capacity cdlculation.

This seconfd edition cancels and replaces the first edition (ISO 14635-1:2000), of which it constitutes a

minor revigion. The changes are as follows:

— IS0 1328-1:1995YV has been datedyas this document uses accuracy grade which is numeridally
differgnt than tolerance class in /S0*1328-1:2013;

— replacement of [SO 4287 whichrhas been withdrawn and replaced by ISO 21920-2;

— replacgment of ISO 4964 -which has been withdrawn and similar information can be found in
ISO 18R65;

— replacement of sonie bibliography entries which were withdrawn, and changes from dated to
undaté¢d references;

subcla

15e‘5.2, wording harmonized with the ISO 14635 series;

Table ]

L, description pitch line circumflerential speed (v,,)J has been replaced by circumieren

velocity at the pitch line" to harmonize the wording with the ISO 6336 series;

information in the ISO 14635 series.

A list of all

parts in the ISO 14635 series can be found on the ISO website.

tial

Table 4, insertion of lines "Direction of rotation" and "Test lubrication volume" to conform to the

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

1) Cancelled and replaced by ISO 1328-1:2013.
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Introduction

The types of gear failures which can be influenced by the lubricant in use are scuffing, low-speed wear
and the gear-surface fatigue phenomena known as micro- and macropitting. In the gear design process,
these gear damages are taken into consideration by the use of specific lubricant and service-related
characteristic values. For an accurate, field-related selection of these values, adequate lubricant test
procedures are required. The FZG?) test procedures described in this document, ISO 14635-2 and
ISO 14635-3 can be regarded as tools for the determination of the lubricant-related characteristic
values to be introduced into the load-carrying capacity calculation of gears.

FZ(Q
doc
relg
pro
for

inte

test method A/8,3/90 for the relative scuffing load-carrying capacity of oils descril
ument is typical for the majority of applications in industrial and marine gears, SO
ted to the relative scuffing load-carrying capacity of oils of very high extreme-pre
perties, as used for the lubrication of automotive driveline components. Other FZG test |
the determination of low-speed wear, micro- and macropitting load-carrying-¢apacity o
nded to be added to the ISO 14635 series as further parts.

pbed in this
14635-2 is
ssure (EP)
brocedures
f gears are

2)

FZG = Forschungsstelle fiir Zahnrader und Getriebebau, Technische Universitit Miinchen (Gear Research
Centre, Technical University, Munich).
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INTERNATIONAL STANDARD

ISO 14635-1:2023(E)

Gears — FZG test procedures —

Part 1:
FZG test method A/8,3/90 for relative scuffing load-
carrying capacity of oils

1
Thi

reldtive load-carrying capacity of lubricating oils defined by the gear-surface damage

scu
the

under defined conditions of temperature, high sliding velocity and stepwise increased load.

NOTE This method is technically equivalent to ASTM D 5182-19 and CEC L-07-A-95.

Thd
con
und

ISO
dev

ISO

ISO
defi

AST

For

ISO

Scope
5 document specifies a test method based on a FZG four-square test machine' to det

'fing. High surface temperatures due to high surface pressures and sliding velocities ¢
breakdown of the lubricant films. This test method can be used to assess.such lubricant |

Normative references

following documents are referred to in the text inisuch a way that some or all of th
Ktitutes requirements of this document. For datéd references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

1328-1:19953), Cylindrical gears — 1SO systew’ of accuracy — Part : Definitions and allowal
ations relevant to flanks of gear teeth

18265, Metallic materials — Conversion of hardness values

21920-2, Geometrical product specifications (GPS) — Surface texture: Profile — Par
nitions and surface texture parameters

M D 235, Specification foryMineral Spirits (Petroleum Spirits) (Hydrocarbon Dry Cleaning S

Terms and definitions
the purposesiof this document, the following terms and definitions apply.
and [ECinaintain terminology databases for use in standardization at the following addj

[SO'Online browsing platform: available at https://www.iso.org/obp

brmine the
known as
an initiate
breakdown

Pir content
pplies. For
[s) applies.

le values of

F 2: Terms,

blvent)

esses:

3.1

IEC Electropedia: available at https://www.electropedia.org/

scuffing load-carrying capacity
(of a lubricant) maximum load which can be sustained under a defined set of conditions

Note 1 to entry: For examples of failure see Figure 1.

3)

Cancelled and replaced by ISO 1328-1:2013.
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Note 2 to entry: Scuffing is a particularly severe form of damage to the gear-tooth surface in which seizure or
welding together of areas of tooth surface occur, due to absence or breakdown of a lubricant film between the
contacting tooth flanks of mating gears, typically caused by high temperature and high pressure. Scuffing is
most likely when surface velocities are high. Scuffing can also occur at relatively low sliding velocities when
tooth-surface pressures are high enough either generally or, because of uneven surface geometry and loading, in
discrete areas.

Note 3 to entry: Risk of scuffing damage varies with the properties of gear materials, the lubricant used, the
surface roughness of tooth flanks, the sliding velocities and the load. Consequences of scuffing of high-speed
gears include a tendency to high levels of dynamic loading due to increase of vibrations, which usually leads to
further damage by scuffing, pitting or tooth breakage.

3.2

FZG test cpndition A/8,3/90
test condit
speed at th
from load s

Note 1 to entry: The direction of the rotation of the gears is shown in Figure 3.

3.3

failure lo4d

load stage

teeth exceq

Note 1 to enftry: Examples of flank damages for the purpose of the test method are shown in Figure 1.

4 Brief

4.1 Gen

A set of tes
for a fixed
steps outli
(90 = 3) °C
load stage
any change

been met or when load stage 12/s run without meeting the failure criteria.

[tis the res
met.

NOTE I
be fully tra
supervision

WARNING

ion where A is the particular tooth form of the test gears, according to Table 1¢18;3 is
e pitch circle, in metres per second, and 90 is the initial oil temperature in degrees Cels
tage 5 and onward in the oil sump

d stage

ds one gear-tooth width, i.e. 20 mm

description of method

eral principle

t gears as defined in Clause 5, Tables 1 and 2, is run with the test lubricant at constant sp
number of revolutions using dip-lubrication mode. Loading of the gear teeth is increase
hed in Table 3. Beginning with léad'stage 5, the initial oil temperature is controlled betw
. During the test run of each load stage, the oil temperature is allowed to rise freely. A
4, the pinion tooth flanks afe‘inspected for surface damage at the end of each load stage
s in appearance are noted-A test is considered complete when either the failure criteria

ponsibility of the-opérator to ensure that all local legislative and statutory requirements|

It has been.assumed by the compilers of this test method that anyone using the method will ei
ned and\familiar with all normal engineering and laboratory practice, or will be under the di
of sugh'a person.

the
ius,

n which the summed total width of scuffing damage on the active flank area of the 16 pinion

eed
d in
een
fter
and
has

are

her
ect

~<When the rig is running, there are long loaded shafts and highly stressed test ge

ars

turning at high speed and precautions shall be taken to protect personnel.

WARNING

— Protection from noise is also highly recommended.

© IS0 2023 - All rights reserved
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a) No failure marks b) No failure marks

LS TS =

c) Approx. 5 mm failure marks

T AT e XD
-
’\C)

€) 20 mm failure mar f) Approx. 2 mm failure markfs

&@ﬁpprox. 6 mm failure marks h) 20 mm failure marks

NOT E% This figure describes the typical pinion tooth flank changes occurring in FZG tests. Chgnges in the
original surface condition (criss-cross grinding) can be described by their physical appearance. One and the
same type of flank damage can be described in different places in the world by using different terminology (e.g.
"scuffing”, "scoring" and "severe wear"). In order to avoid misinterpretation of the pinion tooth flank changes
occurring during the test, typical examples of non-failure and failure are given.

NOTE 2  The colours represented in the electronic file of this document can be neither viewed nor printed
as true representations. Only copies of this document printed by ISO can be guaranteed to represent the true
colours.

Figure 1 — FZG A-type gear-tooth face changes (flank damages)

©1S0 2023 - All rights reserved 3
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4.2 Precision

The precision of the method has been evaluated according to ISO 5725-2 with three oils (two reference
oils and one oil from the market). The failure load stage of these oils covered the range 5 to 12 inclusive.

Values of repeatability, r, and reproducibility, R, as defined in ISO 5725-2, for this test procedure are:
r=1load stage

R =2 load stages

NOTE The abhove nreocision results annlutathe ranago of failuro load ctagos St 12
r rr-J o t=)

5 Test materials

5.1 Testigears

A pair of type “A” gears with a specification according to Tables 1 and 2 shall be used for testing. Hach
pair of test{gears may be utilized twice for testing, using both tooth flanks as ldad-carrying flanks.

5.2 Cleaning fluid

Petroleum|spirit conforming to ASTM D 235 shall be used.

4 © IS0 2023 - All rights reserved
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Table 1 — Details of FZG test gears type A

Dimension Symbol Numerical value Unit
Shaft centre distance a 91,5 mm
Effective tooth width b 20 mm
Working pitch diameter pinion dy1 73,2 mm
wheel 7 109,8 mm
Tip diameter pinion d,q 88,77 mm
wheel d,, 112,5 mm
Moflule m 4,5 b mm
Nummber of teeth pinion Zq 16 A&I'J
wheel Zy 24 ,\;‘ .l/v
Prdfile-shift coefficient pinion Xq O,QW
wheel X, .70 0
Prgssure angle a N 20 °
Wofking pressure angle a,, {-O 22,5 °
Cirgumferential velocity at the pitch line Vi g\\‘/ 8,3 m/s
Addendum engagement pinion es, (o) 14,7 mm
wheel A ; 3,3 mm
Sliding speed at tooth tip pinion ‘\\\( Voal 5,56 m/s
wheel A‘\’,\)‘ Voa2 1,25 m/s
Spdcific sliding at tooth tip pin@‘o Cg1 0,86
wheel {nr 0,34
Spdcific sliding at tooth root A’\‘ffinion Qa1 -0,52
«O  wheel {g2 -5,96
Hertzian contact pressure \.\(\}‘ D 14,7 -\F, @ N/mm?

a

F,. =normal tooth load in N (see Tabl& P.\

©IS

02023 - All rights reserved
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Table 2 — Manufacturing details of FZG test gears type A

Case-hardening steel with restricted hardenability to 2/3 of the lower
scatter band. Material composition:

C=0,13%1t00,20% Mo =max. 0,12 %

Si = max. 0,40 % Ni = max. 0,30 %
Material Mn = 1,00 % to 1,30 % Al'=0,02 %o 0,05 %

P = max. 0,025 % B=0,001% to 0,003 %

S$=0,020 % to 0,035 % Cu=max. 0,30 %

Cr=0,80% 10 1,307

The test gears are carburized and case hardened. The case depth ata

hardness of 550 HV10 shall be 0,6 mm to 0,9 mm. The surface hardnes
after tempering: 60 HRC to 62 HRC, core strength in tooth root centre:
Heat treatrpent 1000 N/mm? to 1 250 N/mm? (determined in accordance/with I1SO 18265
based on Brinell hardness).

172}

Retained austenite should be nominally 20 %.
Gear accurjcy grade Q5 according to ISO 1328-1:1995

Arithmetic|roughness of flanks Ra  |Ra is separately determined for left and right\flahks, measured each af
three flanks per gear across the centre of the tooth parallel to the pitch
line; measuring parameters in accordaree with 1SO 21920-2:

measured length [, = 4,8 mm;
cut-off length 1. = 0,8 mm;

velocity = 0,5 mm/s, usinga skid.

Average roughness (relatiag to manufacture batches of a minimum of &

100 gear sets).
Pinion: Ra=0,35pm # 0,1 um
Gear: Ra=0,30 pm = 0,1 pm

Maximum rgughness (average of three measurements according to the
described method and valid for 95 of 100 tested gears).

Pinion and gear: Ra=0,5pum
Grinding (l;dgag criss-cross grinding (15° method), 154 1/min of generating stroke
rive
Flank modification None

6 Apparatus

6.1 FZGispur-gear testrig

6.1.1 The FZG spur-gear test machine utilizes a recirculating power loop principle, also known ps a
four-square configuration, to provide a f1xed torque (load] to a palr of precision test gears. A schematic
view of the test rig is shown in Figures 2 and 3. The slave gearbox and the test gearbox are connected
through two torsional shafts. Shaft 1 contains a load coupling used to apply the torque through the use
of known weights defined in Table 3 hung on the loading arm.

6.1.2 The test gearbox contains heating elements to maintain and control the minimum temperature
of the oil. A temperature sensor located in the side of the test gearbox is used to control the heating
system as required by the test operating conditions.

6.1.3 Thetestmachineis powered by an electric motor of minimum 5,5 kW at a speed of approximately
1450 1/min.

6 © IS0 2023 - All rights reserved
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6.1.4 A checklist for maintenance of the FZG gear test rig is given for information in Annex B.

L 10 5 6
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|
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=
|
|
|
|
|
L
L

\
[T

|

X
=
T

\ [T 11

I 8 9
test wheel 6  drive'metor
view A 7  loadicoupling
test pinion 8 . shaft 1 (two pieces)
torque measuring coupling 9." slave gears
shaft 2 (torsion shaft) 10 torsion shaft outer tube

Figure 2 — Schematicsection of the FZG gear test machine

©1S0 2023 - All rights reserved 7
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Key
1
2
3

test wh|

active t

6.2 Hea

A suitable
assembling

6.3 Revolution counter

A suitable
test. The ¢

revolution.

7 Preps

test pinfion

eel
both flank
Figure 3 — Mounting of the FZG test gears of type A (view A of Figure 2)

ling device

oven or heating device is required to warm the test gears between 60 °C to 80 °C
on the shafts.

counter shall be used/to control the number of revolutions during each load stage of]
punter should bg‘capable of shutting down the test machine at the appropriate numbg

aration’of apparatus

71 Fluslll the'test gear case twice with petroleum spirit, ensuring that the bearings are cleared of
A |

for

the
r of

any

i | L | el . L. I
prevlous Oll’ allu dlirl uly vwilll d vwdlTI 11 CTCT dll II1IT.

7.2 Clean the test gears in petroleum spirit and air dry, using finger stalls or gloves.

7.3  With the unaided eye, inspect the gears for corrosion, rust or any other damage. Reject the gears
if so damaged.

7.4 Heat both the gears and bearing rings to between 60 °C and max. 80 °C, with an appropriate
heating device.

© IS0 2023 - All rights reserved
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7.5 Assemble the test gear box (except the top cover) with the test pinion on shaft 1 (right-hand side)
and the test gear on shaft 2 (left-hand side) as shown in Figure 2. Ensure that the test pinion and test
wheel are correctly aligned, i.e. no offset.

7.6  Check that the switch drain cock is in the CLOSED position.

7.7  Fill the test gear box with a nominal 1,25 I of test oil.

7.8 Plugin the heater.

79| Fitand secure the top cover to the test gear box.

7.10 Apply load stage 12 using the 0,5 m radius position (see Table 3) for 2 min to 3 mlin without
runjning the motor, in order to bring the test gears and the clearances in the system into the correct
working position.

8 |Test procedure

8.1| Apply the first load stage (see Table 3). Using the conditions given in Table 4, start|the motor,
swifch on the heater and run for 21 700 revolutions of the mgtor (approximately 15 min) a¢cording to
Tabje 4.

8.2| Stop the motor and apply the load for stage 2. Restart and run according to Table 4 |for 21 700
revplutions of the motor. Repeat for load stages 3 and 4.

8.3| Atthe end of load stage 4, inspect the pinion for damage, without removing the test geirs. Record
the[tooth condition, using the examples in Eigure 1 as a guide.

8.4| Atthe beginning of load stage 5yensure that the oil temperature in the test gear box is[(90 * 3) °C
as stated in Table 4.

8.5| Before starting the next’higher load stage, ensure that the oil temperature in the tgst gearbox
is (PO £ 3) °C. This can be-accomplished by using of cooling water. When the temperatyire falls to
(90[+ 3) °C, turn off the-cpoling water and continue the test. The cooling water shall be turned off during
the [test.

8.6| Continue-the test with stepwise increased load stages (Table 3), inspecting all the pfnion teeth
aftdr each stage, and cooling to (90 * 3) °C as in 8.5 before applying the next higher load stagde.

8.7| The test procedure is continued until the failure load stage according to 3.3 is rea¢hed, but if

insufficient failure occurs the test is terminated at the end of load stage 12.

8.8 The failure load stage is determined by the summed flank damages on all the test pinion teeth.

8.8.

8.8.

the

©IS

1 Ifthe failure load stage is not reached, the test is continued.
2 If, at the next stage above, there is no increase in the damaged areas, the test is cont
conditions defined in 3.3 are reached.

02023 - All rights reserved
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8.8.3 Ifthe machine is shut down at the end of a load stage for any reason during a test, for a period of
time before the testis completed and the test oil temperature drops below 87 °C, carry out the following

before resuming the test:

a) Apply load stage 1, start the motor, switch on the heater and run until the oil temperature reaches

(90 + 3) °C.

b) Stop the motor, switch off the heater and apply the next load stage on, from when the machine was

shutdown.

c) Continue the test according to 8.5 and 8.6 respectively.

9 Reporting of results

Report the|load stage and the corresponding pinion torque at which the failure occurred,,as defined in
3.3. State the test conditions as A/8,3/90. If the test was completed without failure, report "Failure load
stage greafer than 12" If the test was terminated due to scuffing before the load stage 5 was reached,

report "Failure load stage less than 5".

A typical t¢st report sheet is given in Annex A.

Table 3 — FZG load stages

Load |Pinjion| Normal Hertzian Total work Lload coupling loaded with:
stage |torjque| tooth |stress atpitch| transmitted by
load point the test gears up
to the end of load
stage
No. Nim N N/mm? kW-h
1 33 99 146 0,19 Hy
2 18,7 407 295 0,97 H,
3 35,3 1044 474 2;96 Hy+ K
4 60,8 1799 621 6,43 Hy+ K+ W,
5 94,1 2786 773 11,8 Hy+ K+ W+ W,
6 135,5 | 4007 929 19,5 Hy+ K+ W+ W,y + W,
7 183,4 | 5435 1080 299 Hy+ K+ W+ W, + W5+ W,
8 239,3 | 7080 1223 43,5 Hy+ K+ W+ Wy + Wa + W, + W
9 302,0 | 8949 1386 60,8 Hy+ K+ Wi+ Wy + W+ Wy + We + Wy
10 | 372,6 | 11029 1539 82,0 Hyt K+ Wi+ Wy + Wy+ Wy + We + W+ W,
11 450,1 | 13\342 1691 107,0 Hy+ K+ Wi+ Wy + Wy + W, + We + W + W, + Wy
12 | 534,54 (5 826 1841 138,1 Mgy Ko Wys Wor Wa s War Ws+ We Wy + W,
9
Weight hangerssimattbeapplitedtothe 0,5 rradius position:
H, =load lever H; (light)
H, =load lever H, (heavy, 0,5 m notch)
K = weight support rod
W, to Wy = weights for weight loading

10

© IS0 2023 - All rights reserved
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Table 4 — Test conditions

Duration of each load stage: 21 700 revolutions of the motor (approx. 15 min)
Motor rotational frequency: 14551/min+*3 %2

Direction of rotation: Clockwise 2

Test lubrication volume: 1,251+ 0,051

Oil temperature at start of load stage 1: Ambient

g;ict}i]asll?égzzrzggﬁgggesi‘;;?rt ofload stage 5 and (90 % 3) °C (shall be preset on temperature-controller)

a

Thedirectiomof the Totatiom of the gears s strowT i Figure 3:

©1S0 2023 - All rights reserved 11
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Annex A

(informative)

Typical FZG test report sheet

Company Name Company Logo
ISO 14635-1
Gears — FZG test procedure
Part 1: FZG test method A/8,3/90 for relative scuffing load-carrying-capacity of oils
TEST REPORT
0T o) i 2= 1 s L4 SR S SO S PRPTURUPPRURURRRPOR
(0] 700 O TN SR PP RPTRPPRRY I
FZG Test Np.: e e
FZG Test Gpar Set NO.: e e s
TEST RESULT:
Failure load stage: = 07 s
Pinion torque T, at failure load stage: ... N-m
Remarks:
Date: Signature:
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Annex B
(informative)

Checklist for maintenance of FZG gear test rig

B 1 _How torecognize malfunction
» J—28 O e COfRZEe A B R CHOR

B.1{1 Distribution of scuffing marks

Frefjuently, an indication of maintenance of the machine being required is given by the disffribution of
scuffing marks across the face width of every tooth and around the circumference after evdry gear-oil
test.

Ungven distribution of scuffing marks across the face width indicates iineven load distrilpution and,
becpuse of elastic deformations, this is more likely at low load stages than it is at high 1pad stages.
Figlire B.1 shows the distribution scuffing marks for perfect running operation, as well as for
misplignment and tumbling error indicating the malfunction.

B.1{2 Tooth contact pattern

From time to time (e.g. after every twentieth test) or afterindication of load maldistribution, fhe contact
pattern should be checked either by using soot or Rrirssian blue. Under no-load conditiong, the tooth
confact pattern should be uniformly distributed and should cover 70 % or more of the active|flank area.

B.1.3 Tests with reference oil

From time to time (e.g. after every fortigeth test), a duplicated scuffing test with a minimum of one of the
twd reference oils for the test is reeommended. Deviations from the typical scuffing load gtage of the
refdrence oil, high scattering between the two tests and regular increase or decrease of scuffing load
stage as compared to former reference-oil tests can indicate a malfunction.

Organizations such as CEC, the Coordinating European Council for the Development of P¢rformance
Tests for Fuels, Lubricantsyand Other Fluids, have defined reference oils for comparison testing.

B.1l4 Other indications

Noipe and vibrations, temperatures, bearing play, wear, etc. should be checked.

B.Z Parts that need maintenance

B.2.1 Test-gear box

B.2.1.1 Shafts

Bearings shall have a light shrink fit on the shafts. Bearings shall not slide on or off the shaft at the same
(ambient) temperature of bearing and shaft. Indication of a slack fit are circumferential wear or even
scoring marks on the shaft and the inner diameter of the bearing when the inner race of the bearing
slides on the shaft during operation.

Gears shall have a slight shrink fit on the shafts. They shall not easily slide on or off the shaft at same
temperature of gear and shaft. Possible slight fretting corrosion on the shafts is not harmful and can be
polished off the shaft using, for example, a chrome polish. Tangible wear marks on the shaft cannot be
tolerated.
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Hard-chrome shafts tend to show spalling in the vicinity of the keys. Spalling up to approx. 5 mm width
all along the key can be tolerated.

A tangible wear groove under the shaft seal leads to leakage even when seals are replaced.

B.2.1.2 Bearings

Bearings shall have an adequate small amount of play. Bearing life is normally not limited by pitting but
by excess wear.

Bearings shall have a slight shrink fit on the shaft (see also B.2.1.1) and a sliding fit with small clearance

in the bore

B.2.1.3 K

Keys shall
clearance,

B.2.14 §

The spacer
shall not s}

Due to the
bearings.

Check if sh
Check tem
not exceed

B.2.1.5 G

The outer
radial clea

The sealin
essential n

All threads

B.2.1.6 §

In case of |
with the kg

B.2.2 Co

(see B.2.1.5).

eys

not be worn or show any plastic deformation. They should fit into the shaft with a sinall

ilting of the key in the shaft is not allowed.

pacer rings

s between bearings and gears should be hardened and plane-parallel ground. These f:
ow fretting or scoring marks, grooves or burrs.

bearing configuration, hubs or spacers that are too wide<an cause a compressive force in

afts of unloaded machine are easily turnable, check inner races of bearings for axial thr
berature in the oil sump after every load stage of standard test A/8,3/90; normally 90 ¢
ed in the first six load stages.

ear box and front cover

race of the bearing in the gear box:and front cover shall have a sliding fit with no detect
rance.

b surface (front and top, gear box and cover) shall be flat without burrs or scratches.
pt to trap dirt particles during mounting.

in the gear box shall\be in good condition.

eals

pakage, check seals and seal race on the shafts (see B.2.1.1). Seals shall not slide on the s
y grooye-unprotected; otherwise the sealing lip will possibly be destroyed.

Lces

the

ust.
Cis

hble

tis

haft

nirecting shafts and flanges

B.2.21 L

oad coupling

The two halves of the load coupling shall be easily twistable against each other. If this is not possible,
check the centring pin in the shafts, the faces of the load coupling and the T-slot guidance of the bolts.
Remove fretting corrosion and lubricate parts if necessary.

Tighten bolts using a torque-indicating wrench set to T= 100 Nm. Replace broken bolts immediately. Do
not operate the rig with missing bolts.

B.2.2.2 Torque-measuring device

Easy twisting with low friction shall be possible. Check the bearing in the measuring coupling.

14
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