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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
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calculation.
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Part 2:
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semifiu

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting,.‘Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

consists of the following parts, under the general title Gears — FZG test procedures:
FZG test method A/8,3/90 for relative scuffing load-carrying capacity of oils
FZG step load test A10/16, 6R/120 for relative scuffing load-carrying capacity of high EP oils

FZG test method A/2,8/50 for relative scuffing load-carrying capacity and wear characteristid
id gear greases

the
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tent

3 was prepared by Technical Committee ISO/TC 60, Gears,‘Subcommittee SC 2, Gear capacity

s of
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The types of gear failure which can be influenced by the lubricant are scuffing, low-speed wear and the gear
fatigue phenomena known as micropitting and pitting. In the gear design process, these types of gear damage
are taken into consideration by the use of specific lubricant and service-related characteristic values. In order
to provide a reasonable estimate of performance in service, adequate lubricant test procedures are required.
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FZG test procedures described in 150 14635-T, 1ISOU 14635-2 and IS0 14635-3 can be regar.
he determination of relative scuffing performance of lubricants. Characteristic values can\be
the load-carrying capacity calculation of gears. ISO 14635-1 FZG test method, A/8,3/90
fing load-carrying capacity of oils, is useful for the majority of applications in industrial ahd m
14635-2, FZG step load test A10/16, 6R/120, is related to the relative scuffing lead=carrying
EP oils as used, e.g. for the lubrication of automotive driveline compOnents such
smissions. ISO 14635-3 FZG test method A/2,8/50 describes a test procedure.for the determir
ive scuffing load-carrying capacity and wear characteristics of semi-fluid greases used for en
bs. Other FZG test procedures for the determination of low-speed wéar, micropitting and
hcity of gears are currently being considered for standardization. They Could be added later tg
Lirther parts.

ed as tools
introduced
for relative
brine gears.
capacity of
as manual
ation of the
closed gear
pitting load
ISO 14635

It has been assumed by the compilers of this test method that_anyone using the method will either be fully

trair
of s

Wh
prec

ed and familiar with all normal engineering and laboratory_practice, or will be under the direct

en the rig is running, there are long-loaded shafts and highly stressed test gears turning at high

aution must be taken to protect personnel. It is@also necessary to provide protection from noissg.

supervision

uch a person. It is the responsibility of the operator, torensure that all local legislative anpd statutory
requirements are met.

speed and
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Gears — FZG test procedures —

Part 3:
FZG test method A/2,8/50 for relative scuffing load-carrying

capacity and wear characteristics of semifluid gear greas
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greases giving a sufficient lubricant flow in the test gear box of the \EZG test machine.

NOT

2

The]
refe
doc

ISO
dev|

ISO
and|

ISO

ISO
for 1

ISO

Scope

part of ISO 14635 specifies a test method based on an FZG 1) four-square test machine for
relative load-carrying capacity of semi-fluid gear greases defined by the gear surface damag
fing.

method is useful for evaluating the scuffing load capacity potential of semi-fluid gear greas
ses 0 to 000, typically used with highly stressed gearing for enclosed gear drives. It can only b

E The test method is technically equivalent to DIN Fachbericht 74.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
Ument (including any amendments) applies.

1328-1, Cylindrical gears — SO system of accuracy — Part 1: Definitions and allowabl
ations relevant to corresponding flanks of gear teeth

surface texture parameters

4964, Steel —AHardness conversions

5725-2, Aceuracy (trueness and precision) of measurement methods and results — Part 2: B
he determination of repeatability and reproducibility of a standard measurement method

14685-1, Gears — FZG test procedures — Part 1: FZG test method A/8,3/90 for relat

4287, Geometrical Produet Specifications (GPS) — Surface texture: Profile method — Termsd,

es

determining
e known as

es of NLGI
e applied to

For dated
referenced

b values of

definitions

sic method

ve scuffing

load

-calrying capacity of oils

ASTM D 235, Specification for Mineral Spirits (Petroleum Spirits) (Hydrocarbon Dry Cleaning Solvent)

DIN

51818, Lubricants; consistency classification of lubricating greases; NLGI grades

1)

FZG = Forschungsstelle fir Zahnrader und Getriebebau, Technische Universitat Miinchen (Gear Research Centre,
Technical University, Munich).
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3 Terms and definitions

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

3.1
scuffing

particularly severe form of gear tooth surface damage in which seizure or welding together of areas of tooth
surface occurs, owing to insufficient or breakdown of lubricant film between the contacting tooth flanks of
mating gears, typically caused by a combination of high temperature, high pressure and other factors

NOTE 1 Scuffin

when tooth 4
discrete areg

NOTE2
higher load s

3.2
wear
continuous

3.3

is most likel

S.

tages.

scuffing lopd-carrying capacity

(of a lubricg

3.4

FZG test condition A/2,8/50

test conditig

h. It can also occur at relativel
urface pressures are high enough either generally or, because of uneven surface geometry and loadi

when surface velocities are hi

Lare should be taken that scuffing does not occur and is polished away before ending the running‘time

removal of material occurring when two surfaces roll and slide against one another

nt) maximum load which can be sustained under a defined sef\of conditions

low sliding velocities

n where A is the particular tooth form of the test gears, according to Table 1, 2.8 is the speed at

the pitch cirfcle in metres per second (m/s), and 50 is the initial lubricant temperature in degrees Celsius, from

load stage 1

3.5
failure load
load stage
teeth excee

NOTE i
Figure 2. Co

l onward in the lubricant sump

stage

eached when the summed total width-of scuffing damage on the active flank area of the 16 pihion

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

htinuous wear is not a failure criteria for the test.

or examples of failure, see Figure 1. Examples of tooth flank changes due to continuous wear are givén in
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g) Approx. 6 mm failure marks ' h) 20 mm failure marks

NOTE This figure describes the typical pinion tooth flank changes occurring in FZG scuffing type tests. Changes 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.

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

© I1SO 2005 — All rights reserved 3
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4 Brief

Figure 2 — FZG A-type gear tooth flank changes due to continuous wear

description of method

41 Gen

ral

A set of tegt gears as defined in Clause 5, Tables 1 and 2, weighed to the nearest 0,001 g before the tesg
run with theg test lubricant at constant speed for a fixed number of revolutiens in dip lubrication mode. Loa
of the gear [teeth is increased in the steps outlined in Table 3. Beginning)with load stage 5, the initial lubri

temperatur
temperatur
nearest 0,0
stage the p
in appearar
load stage

criteria, the

4.2 Prec
Values of rg
However, ¢
Values for |
r=11Io
R=2Id

NOTE 1

is controlled between (50 + 3)°C. During the test run of each load stage, the lubri

is allowed to rise freely. After load stage 4, the weightloss of the gear set is determined tog
01 g and the pinion tooth flanks are inspected for_surface damage. For each subsequent
nion tooth flanks are inspected for surface damage-at the end of each load stage and any char
ce are noted. A test is considered complete when either the failure criteria has been met or w
2 is run without meeting the failure criteria. Ifl6ad stage 12 is reached without meeting the fa
gear set weight loss is determined to the nearest 0,001 g.

sion

peatability, », and reproducibility, R, as defined in ISO 5725-2, are not valid for this test proced
xperience suggests that similar methods (see 1SO 14635-1) are expected to be representa
S50 14635-1 are indicated below.

ad stage

ad stages

[he above{recision results apply to the range of failure load stages 5 to 12.

t, is
ding
cant
cant
the
oad
ges
hen
lure

ure.

five.

5 Test materials

5.1 Test

gears

A pair of type “A” gears with a specification according to Table 1 and Table 2 shall be used for testing. Each
pair of test gears may be used twice for testing, utilizing both tooth flanks as load-carrying flanks.

5.2 Cleaning fluid

Petroleum spirits conforming to ASTM D 235 shall be used.

© I1SO 2005 — All rights reserved
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Dimension Symbol Numerical value Unit
Shaft centre distance a 91,5 mm
Effective face width b 20 mm
Working pitch diameter pinion dwr 73,2 mm
wheel dwo 109,8 mm
Tip diameter pinion da1 88,77 mm
wheel dgo 112,5 mm
Mo1iule m 4.5 mm
Nurhber of teeth pinion z4 16
wheel ) 24
Profile shift coefficient pinion X1 0,8532
wheel X9 =0,50
Prepsure angle a 20 Diegrees
Working pressure angle Oy 22,5 Degrees
Pitgh line velocity Vw 2,8 m/s
Addendum engagement pinion €31 14,7 mm
wheel €52 3,3 mm
Sliding speed at tooth tip pinion Vga1 1,85 m/s
wheel Vga2 0,42 m/s
Spécific sliding at tooth tip pinion $E1 1,86
wheel En2 0,34
Spdcific sliding at tooth root pinion &1 -0,52
wheel e -5,96
Hertzian contact pressure Pc 14,7 [Fy 2 N/mm?
a8 | F, = normal tooth'load in newtons (see Table 3).

© I1SO 2005 — All rights reserved
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Table 2 — Manufacturing details of FZG test gears type A

Material Case hardening steel with restricted hardenability to 2/3 of the lower scatter
band. Material composition:
C=0,13% 100,20 % Mo = 0,12 % max.
Si=0,40 % max. Ni = 0,30 % max.
Mn = 1,00 % to 1,30 % Al =0,02 % to 0,05 %
P =0,025 % max. B =0,001 % to 0,003 %
S — ﬁ’ﬂ’){'\ 94 to ﬁ’ﬂQR A Cu— n"zn O max

Cr=0,80 % to 1,30 %

Heat treatmgnt The test gears are carburized and case hardened. The case. depth at a
hardness of 550 HV10 must be 0,6 mm to 0,9 mm. The surface'hardness after
tempering: 60 HRC to 62 HRC, core strength in tooth root ceftre: 1000 N/mm?2
to 1250 N/mm? (determined in accordance with ISO 4964 based on HB).

Retained austenite should be nominally 20 %.

Gear accurdcy grade Q5, according to ISO 1328-1

Arithmetic rgughness of flanks, Ra Ra is separately determined for left and right flanks, measured each at 3 flgnks
per gear across the centre of the tooth parallel to the pitch line;
measuring-parameters according to ISO-4287-1:

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

velocity v = 0,5 mm/s,.using a skid.

Average roughness (relating to manufacture batches of min. 100 gear sets)
Pinion: Ra=0,35+0,1 ym
Wheel: Ra=0,30+0,1 ym

Maximum.roughness (average of 3 measurements according to the described
method and'valid for 95 of 100 tested gears).

Rinion and wheel: Ra=0,5 ym

Grinding Maag criss-cross grinding (15° method), 154 r/m of generating stroke drive

Flank modification None.

6 Apparatus

6.1 FZG|spur'gear test rig

6.1.1 The FZG spur gear test machine UllliZES a recirculaiing power loop principle, also Known as a
four-square configuration, to provide a fixed torque (load) to a pair of precision test gears. A schematic view of
the test rig is shown in Figures 3 and 4. 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 at the 0,5 m notch.

6.1.2 The test gearbox contains heating elements for maintaining and controlling the minimum temperature
of the lubricant. 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.

NOTE The heating elements typically have a maximum heat density of 3 W/cm?2 to 5 W/cm? for minimizing thermal
degradation of the test lubricant.

6 © I1SO 2005 — All rights reserved
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6.1.3 The test machine is driven at 500 r/min + 3 % by an electric motor giving sufficient torque to carry out

the test.

6.1.4 A check list for maintenance of the FZG gear test rig is given for information in Annex B.

6.2 Heating device

A suitable oven or heating device is required to warm the test gears to 60 °C to 80 °C for assembling on the

shafts.

6.3 Revolution counter

A sliitable counter shall be used to control the number of revolutions during each load stage_ of t

e test. The

coupter should be capable of shutting down the test machine at the appropriate numbenof‘revoldtions of the

pinipn.

6.4 Weight measurement

A spitable balance of 1,3 kg min. weight capacity with reading to the mearest 0,001 g shall pe used to
detgrmine the weight of the test wheel.
1 \ B |
Do H P | T_l = =
|_] - - - 1l ]
] LIFAN
N
=—— m I_lll_l —_=
(e [ X L ™N
3 / 3 ==
7 8
Key|
1 wheel 6 drive motor
2 pyiewA 7 load coupling
3 pinion 8 shaft1
4 torque measuring coupling 9 slave gears
5 traft2
Figure 3 — Schematic section of the FZG gear test machine
© I1SO 2005 — All rights reserved 7
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Key
1
2
3

wheel
pinion
action to

7 Prepsa

7.1  Flush

previous lubricant, and air dry with a water-free air line.

If the previ

Clean the test gears in petroleum-spirit and air dry. After cleaning, use gloves to handle gears.

pth flank

Figure 4 — Mounting of the FZG test gears type A (view A of Figure 3)

ration of apparatus

the test gear case twice with petroleum spirit, ensuring that the bearings are clean of

pus lubricant tested contained any selid Tubricant particles such as graphite or MoS,, the
all be completely disassembled and-cleaned carefully.

the pinion and wheel as shown.in-Figure 4.

the unaided eye, inspect the gears for corrosion, rust or any other damage. Reject the gears

h the pinion_and the wheel each to the nearest 0,001 g.
both the-géars to between 60 °C and max. 80 °C using an appropriate heating device.

mble the test gear box (except the top cover) with the p|n|on on shaft 1 (right-hand S|de) and

machine sh
7.2 Mark
7.3

7.4 With
damaged.
7.5 Weig
7.6 Heat
7.7 Asse
wheel on s

Idll L \IUIL'IIdIIU DIUU) as bIIUVVII III I_IgUIU \) EIIDUIU I.I I pIIIIUII dIIU WIIUUI dlc bUIIUbLIy dllgllUU

no offset. Also ensure that the locating marks are positioned as shown in Figure 4.

7.8

7.9

7.10

7.11

7.12

Switch drain cock in the CLOSED position.
Fill the test gear box with a nominal 1,25 | of test lubricant.
Plug in the heater.

Fit top cover to the test gear box.

motor, in order to bring the test gears and the clearances in the system into correct working position.

any

test

f so

the
i.e.

Apply load stage 12 using the 0,5 m radius position (see Table 3) for 2 min to 3 min, without running the

© I1SO 2005 — All rights reserved
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Test procedure

Apply load corresponding to stage 1 (see Table 3). Start the motor, switch on the heater

21 700 revolutions of the motor (approximately 45 min), according to Table 4.

8.2

Stop the motor and apply the load for stage 2. Restart and run according to Table 4

revolutions of the motor. Repeat for load stage 3 and load stage 4.

-3:2005(E)

and run for

for 21 700

8.3 At the end of load stage 4, remove the lubricant from the unit and save. Visually inspect the pinion for
damage. Record the tooth condition, using the examples in Figure 1 as a guide.

8.4

8.5
the
8.6
(50

8.8.
wat

8.7
stag
the
the

8.8

8.8.
of Iq

8.8.
the
the

a)
b)

8.9
whs
or b

Disassemble and weigh the pinion and the wheel, each to the nearest 0,001 g.

Re-assemble the test gear box according to 7.7 to 7.12. Ensure that the pinion teeth are i
est lubricant. If needed, add a small amount of the same lubricant.

Before starting the next higher load stage, ensure that the lubricant temperature in the tes
+ 3) °C. This can be accomplished through the use of cooling water or byrusing the proced
P. When the temperature reaches (50 £ 3) °C turn off the cooling water and continue the test.
pr shall be turned off during the test.

Continue the test with the next load stages (see Table 3). Visuallyinspect all the pinion teet
e, ensuring the lubricant temperature is (50 + 3) °C before applying the next higher load stag
test until the failure load stage according to 3.5 is reached.<If the failure criteria is not reache
est at the end of load stage 12.

Determine the failure load stage by summing the flank damages on all the pinion teeth.

I If the failure criteria is not reached, continue-the test with the next higher load stage up to
ad stage 12.

R If the machine is shut down at the-end of a load stage beyond load stage 4 for a period of
test is completed and the test oil temperature drops below 47 °C, carry out the following befo
est.

Apply load stage 1, start the motor, switch on the heater and run until the lubricant temperat
(50 = 3) °C.

Stop the motor, switehoff the heater and apply the next load stage in the text sequence. Conti
according to 8.6 and 8.7, respectively.

If the test.is(téerminated after load stage 12 without reaching the failure criteria, weigh the pir
el each tothe nearest 0,001 g and determine the weight losses during the test. If the test is te

weighed.

mmersed in

gearbox is
ire given in
The cooling

h after each
e. Continue
d, terminate

A maximum

time before
'e resuming

ire reaches

hue the test

ion and the
rminated at

efore load’stage 12 because the scuffing fail criteria/limit has been reached, then the gears feed not be
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Table 3 — FZG load stages
Total work
Load Pinion Normal Hertzian transmitted _ _
stage torque tooth §tress a_lt by test gears Load coupling loaded with:
no. load pitch point | up to end of
load stage
N-m N N/mm?2 kW-h
1 3,3 99 146 0,19 Hy
2 357 407 295 6;97 5
3 B5,3 1044 474 2,96 Hy +K
4 50,8 1799 621 6,43 Hy + K+ Wy
5 D41 2786 773 11,8 Ho+ K+ Wi+ W,
6 135,5 4 007 929 19,5 Ho+ K+ Wy + Wy+ W3
7 183.4 5435 1080 29,9 Hy+ K+ Wi+ Wo+ Wy+ Wy
8 439,3 7 080 1223 43,5 Ho+ K+ Wi+ Wy+ W3+ Wy W
9 J02,0 8 949 1 386 60,8 Ho+ K+ Wi+ Wo+dlz ¥ Wyt Ws+ Wy
10 372,6 11 029 1539 82,0 Hoy+ K+ Wi+ W)¥Ws+ Wyt Ws+ W+ Wy
11 450,1 13 342 1 691 107,0 Ho+ K+ Wa{Wo+ W+ Wyt Ws+ Wg+ Wy + Wy
12 834,5 15 826 1 841 138,1 Ho+ KAW + Wo+ W+ Wyt W+ Wg+ W7+ Wg+ i
Table 4 Test conditions
Duration of ¢ach load stage: 21 700 revolutions of the motor (approx. 45 min)
Motor speed: 500 r/min + 3 %
Direction of fotation: 2 clockwise
Test lubricant volume: 1,251+ 0,051
Lubricant tepnperature at start of Toad stage 1: Ambient
Initial lubricant temperatire*at start of load stage 5 and
each subsequent load‘stage: (50 £ 3) °C (shall be preset on the temperature-controller
@8  The diregtion of\the'rotation of the gears is shown in Figure 4.

9 Reporting of results

Report the load stage and the corresponding pinion torque at which the failure occurred, in accordance with
3.5. State the test conditions as A/2,8/50. If the test was completed without failure, report “Failure load stage
greater than 12” and report the weight losses determined for the pinion and the wheel. If the test was

terminated due to scuffing before load stage 5 was reached, report “Failure load stage less than 5”.

A typical report sheet is given in Annex A.

10
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Calculate the specific weight loss, Amgr, in milligrams per kilowatt hour [mg/(kW-h)], using the equation

with
Amqo is the weight loss of pinion and wheel after load stage 12;

Amy is the weight loss of pinion and wheel after load stage 4.

If the specific weight loss is below 2 mg/kW-h, report “Below 2 mg/kW-h”.

© 1SO 2005 — All rights reserved 11
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Annex A
(informative)
Test report
Company name Company logo
1SO6-14635-3
Gears — FZG test procedures
Part 3: FZG test method A/2,8/50 for relative scuffing load-carrying capacity and wear characteristjcs
of semi-fluid gear greases
TEST REPORT
[0 o] o= o | 0 D PP OOPUPPRRRUPIN SRR
(0] o 1o T ST O P U, S DO PP UPRTRRRSUOPPPPPRRUT SUPPN
FzGtestnq:
FZG Testgparsetno.. Lk
TEST RESULT:
Failure loag stage: X~
Pinion torque 7, at failure load stage @~~~ . N-m
Specific weightloss: <« mg/(kW-h)
Individual weight losses:
Pinion Wheel Pinion + Wheel
after
load stage 4,
We|ght Am4, mg ....................................
loss after
load stage 12,
Amqo, Mg | s e
Remarks:
Date: Signature:
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Annex B
(informative)

Additional test procedure for the investigation of extended wear

characteristics of the lubricant

General

For|semi-fluid gear greases which have a load-carrying capacity of over load stage 12 accordifng

prog

lubrjcant temperature is not controlled during the test.

B.2

B.2]1 Assemble the test gear box using the same gear set and flanks that completed loa
accprding to 7.7 to 7.12. Ensure that the pinion teeth are immersed in the test lubricant. If needed,

amd

edure specified in this part of ISO 14635, an additional endurance test can be récomm

Test procedure

unt of the same lubricant.

to the test
ended. The

d stage 12
add a small

B.2{2 Apply load stage 10 using the test conditions for motorigpeed, direction of rotation and test lubricant

voly

B.2]3 Set the revolution counter to 1 500 000 revolutions-of the motor, (approximately 50 h).

B.2J4 Set the temperature control to limit the lubricant to (80 + 3) °C max.

B.2

B.2

examples in Figure 2 as a guide.

B.2
the

B.3

Rep

me given in Table 4. Lubricant temperature at start shall be;rambient temperature.

5 Start the motor. The heating device fof the test gear box shall be in position “Off”.

6 At the end of the test, inspect the.pinion for tooth flank changes. Record the tooth conditio]

7 Weigh the pinion and the'wheel each to the nearest 0,001 g and determine weight loss
est.

Reporting results

ort the weight'loss of pinion and wheel (Amq + Am4,) and report the specific weight loss Amgg

Amqq — Amyp

Aingg = mg/(kW-h)

n, using the

\m 4 during

1463

Weight losses during test:

Pinion Wheel Pinion + Wheel
after load stage 12, Amqp, mg | | |
Weight loss
after load stage 10, Amqg, mg | o ||
© IS0 2005 — Al rights reserved 13
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Annex C
(informative)

Checklist for maintenance of FZG gear test rig

C.1 How to recognize malfunction

C.1.1 Distribution of scuffing marks

Frequently,
across the

an indication that the machine requires maintenance is given by the distribution of scuffing mparks
ce width of every tooth and around the circumference after every gear-oil test.

Uneven disfribution of scuffing marks across the face width indicates uneven load distribdtion, and, becguse
of elastic dgformations, this is more likely at low load stages than it is at high load stages. Figure C.1 shpows
scuffing mafks distribution for perfect running operation, as also for misalignment and-tumbling error indicating

From time
should be
should be

time (e.g. after every twentieth test), or after indication of l6ad"maldistribution, the contact paltern
hecked either by using soot or Prussian blue. Under no-load conditions, the tooth contact paftern
niformly distributed and should cover 70 % or more of the"active flank area.

C.1.3 Tests with reference oil
From time {o time (e.g. after every fortieth test), a duplicated scuffing test with a minimum of one of the|two
reference ojls for the test is recommended. Deviationsfrom the typical scuffing load stage of the referencg oll,
high scatteling between the two tests and regular-increase or decrease of scuffing load stage as compargd to
former refefence oil tests can indicate a malfunction.

Organizations such as CEC have defined.reference oils for comparison testing.

C.1.4 Othler indications

Noise and yibrations, temperatures, bearing play, wear, etc. should be checked.

C.2 Part$ that need maintenance

C.2.1 Test géar box

C.2.1.1 Shafts

Bearings shall have a light shrink fit on the shafts. Bearings shall not slide on or off the shaft at 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 e.g. a chrome polish. Tangible wear marks on the shaft cannot be tolerated.
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