Motors don’t just fail...do they”?
A guide to preventing failure
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Bearing failure
The facts

Motors don'’t fall just because
of age or operating hours...

5 1 O/O of failures

are DEArinN Q related”

*Based on |IEA data
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Reasons why

51% of motors fail through bearings

1. Insufficient lubrication
Re-greasable bearings need regu
...don’t fit and forget...for examp
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Technical
1. Insufficient lubrication

Refer to the manufacturer

Installation, operation, maintenance and safety manual Installation, operation, maintenance and safety manual

operation and maintenance
manual for specific
re-lubrication intervals

for your motor.

Installation, operation, and safety manual

Montage-, Betriebs-, Wartungs- und

Manuel dinstallation, d'exploitation, de et de sécurité, FR51
Installation, operation, and safety ENG
Manual de instalacion, y seguridad EST75
Montage-, Betriebs-, Wartungs- und DE 21
Manuale d' e IT99 Manuel d'installation, d'exploitation, de et de sécurité FR 41
Manual de instalacion, y seguridad ES 61
Manual de instalagéo, operacao, & seguranga PT 123
Manuale ' B 81
More languages ~ see web site www.abb.com/motorsgenerators > Motors > Document library Manual de instalagéo, operagao, 40 e seguranca PT 101
Instalations-, driffts-, underhalls- och sV 123
Asennus-, kiiytto-, ja Fl 141

More languages ~ see web site www.abb.com/motors&generators > Motors > Document library
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Tips
1. Insufficient lubrication

Look for this plate on your motor...

...It gives you the detail you need
to re-grease your motor bearings.

abb.com

e

Q‘\

Regreasing intervals in duty hours

Bearings 6319/C3 £ 6316/C3
Amount of grease 559 <) 40 g
Mounting Ambient | 1 80_0 ! 50_0 : 00.0 0.990
temp. r/min rimin r/min r/min
Hor 25 6500 8500 12500 16000
Hor 40 3250 4250 6250 8000
Vert 25 3250 4250 6250 8000
Vert 40 1630 2130 3130 4000

Do not exceed the motor max. speed

The following or similar high performance grease can be used:

Esso |Unirex N2 or N3

Shell |Abida EMS2

Total  |Multis Complex S2 A Mobil |Mobilith SCH 100

Kluber |Kiuberplex BEM 41-132 |FAG  |Arconol TEMP110

1060392-1

\Q See respective "Motor Manual"

@,
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FAQ
1. Insufficient lubrication

Power and productivity A DD

Do | have to re-grease sealed

This includes bearings greased for life in both the drive and non-drive end of the motor.
¥ 1 Agre ieans that the grease and rolling elements of the bearing are encapsulated and the bearing
can't be r
The 2 be: closed by a metal shield on both sides of the bearing (see picture below)
M The doubl Id design protects against entry of dirt and particles and keeps the grease i the bearing,
Other types of greased for life bearings are 2RS bearings that are protected with rubber seals instead of metal shields,

If a bearing with a suffix of 1Z is only sealed on one side, and the applies to 1RS bearings.

Picture of bearing with shields (22)

/

4 A

No, these bearings are
oermanently greased (sealed for
ife) and can not be re-greased

Click here to download
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Reasons why
51% of motors fail through bearings

2. Excessive greasing

Yes this can overheat bearings and lead to failure.

Ensure grease relief valves are open during the
re-greasing process to allow excess grease to
purge from the bearing housing.
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Tips
2. Excessive greasing

\_

A bearing lip seal will typically fail at 500 psi,
yet grease guns can produce up to 1500 psi

~

_J
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Add each shot of grease slowly

to avoid pressure build-up
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2. Excessive greasing

LWhat IS the best way to control over-greasing? j

abb.com

r

1.

2.
3.

Always make sure relief valves are cleaned out of any dirt or
hardened grease
Remove grease outlet plug or open outlet valve where fitted

Slowly pump grease into the bearings every few seconds
(avoid quick-lever actions as pressure will build and
damage seals)

. Discontinue greasing if any abnormal back pressure is felt

~N
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Reasons why
51% of motors fail through bearings

3. Wrong lubricant
Check that you are using the right grade or type of grease.

T T
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Technical
3. Wrong lubricant

When re-greasing, use only special
pall bearing grease with the following
properties:

— Good quality grease with lithium

complex soap and with mineral or
PAO-oill

— Base oil viscosity 100-160 ¢ST at 40°C
— Consistency NLGI grade 1.5 - 3

— Temperature range -30°C - +120°C,
continuously.

Table of contents < Back

abb.com

Refer to the lubricants section of your
motor operations manual.

6.2.4 Lubricants

WARNING
Do not mix different types of grease.
Incompatible Iubricants may cause bearing damage.

When regreasing, use only special ball bearing grease with
the following properties:

- good quality grease with lithium complex soap and with
mineral- or PAO-oil

- base oil viscosity 100-160 cST at 40°C

— consistency NLGI grade 1.5 - 3 *)

— temperature range -30°C - +120°C, continuously.

*) For vertical mounted motors or in hot conditions a stiffer
end of scale is recommended.

The above mentioned grease specification is valid if the
ambient temperature is above -30°C or below +55°C, and
the bearing temperature is below 110°C; otherwise consult
ABB regarding suitable grease.

Grease with the correct properties is available from all the
major lubricant manufacturers.

Admixtures are recommended, but a written guarantee
must be obtained from the lubricant manufacturer,
especially concerning EP admixtures, that admixtures do
not damage bearings or the properties of lubricants at the
operating temperature range.

WARNING

Lubricants containing EP admixtures are not
recommended in high bearing temperatures in frame
sizes 280 to 450.

The following high performance greases can be used:

- Esso Unirex N2 or N3 (lithium complex base)
- Mobil Mobilith SHC 100 (lithium complex base)
- Shell Gadus S5V 100 2 (lithium complex base)
- Kliber  Kluberplex BEM 41-132 (special lithium
base)
-FAG Arcanol TEMP110 (lithium complex base)
- Lubcon Turmogrease L 802 EP PLUS
(special lithium base)
- Total Multiplex S 2 A (lithium complex base)

NOTE!

Always use high speed grease for high speed 2-pole
machines where the speed factor is higher than
480,000 (calculated as Dm x n where Dm = average
bearing diameter, mm; n = rotational speed, r/min).
The high speed grease is also used in motor types
M2CA, M2FA, M2CG and M2FG, frame sizes 355 to
400 2-pole machines.

The following greases can be used for high speed cast iron
motors but not mixed with lithium complex greases:

- Kliber  Kitiber Quiet BQH 72-102 (polyurea base)
- Lubcon Turmogrease PU703 (polyurea base)

If other lubricants are used;

Check with the manufacturer that the qualities correspond
to those of the above mentioned lubricants. The lubrication
interval are based on the listed high performance greases
above. Using other greases can reduce the interval.

If the compatibility of the lubricant is uncertain, contact
ABB.
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Tips
3. Wrong lubricant

Do not mix different types of grease.

ncompatible lubricants may cause bearing damage.
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3. Wrong lubricant

\

Are there any specific greases | need
to use in specific applications”?

/
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r

Yes, there are specific greases you need to use for
say high temperature or hygienic applications....
...refer to the lubricants section of your motor
operation manual.

\_
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Reasons why
51% of motors fail through bearings

4. Misalignment —
It’'s essential that the motor and load be ]

correctly aligned under actual operating
temperatures and conditions. Machines
that are correctly aligned at room
temperature may become badly misaligned
due to deformation or different thermal
growth associated with temperature
change. The alignment must be checked,
and corrected, if necessary, after the
motor and driven machine have reached
their maximum temperature under load.

i

—
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4. Misalignment

Soft foot is one of the main Common Causes of
causes of misalignment. Soft Foot:

The 2 types of Soft Foot are: — Bent or deformed shim
— Angular Soft Foot — Bolt hole with a burr

~ Parallel Soft Foot — Bent motor toot

— Deformed machine base
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Tips
4. Misalignment

When torqueing the holding-
bolts of your motor, use

a Cross-torgue pattern to
ensure an even secure fit.
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FAQ
4. Misalignment

(

How often should | check the alignment of a motor? J
-

4 N

ABB technicians recommend a motor should be
checked approximately every 2,000 hours.

Both operating and non-operating alignment
should be checked.
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Reasons why
51% of motors fail through bearings

5. Shaft overload

Excessive loading through the shaft of your motor may
cause failure.

Belt driven pulleys often put high load directly onto the
shaft bearing.
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5. Shaft overload

Pulley diameter
When the desired bearing life has been determined, the mini-
mum permissible pulley diameter can be calculated with FR

motor speed, r/min.

K: belt tension factor, dependent on belt type and type of duty. A common
value for V-belts is 2.5

permissible radial force

Radial forces

Pulley diameter

Permissible loading on shaft

ABB Motors and Generators | JAKK105044 EN 062013 99

Radial forces

Pulley diameter

the permissible force FR can be caloulated with the following
formula:

0™ Fanad

Where:

- longlh of the shaft extension in the standard version

2 r;.

S

Ftoas Fxp

Permissible radial forces, motor sizes 71 - 132

When the desired bearing life has been determined the mini-  The tables give the permissible radial force in Newtons, as- When the desired bearing lfe has been determined, the mini- Lengin | Basic design with dsep groove ball bearings
mum permissible pulley diameter can be calculated with R, suming zero axial force, ambient temperature of 25°C. mum permissible pulley diameter can be calculated with FR .\ o oooon 0.000m
according to the formula: as follows: sz polos  E(mm [P [P [FN ] FuW

as fo | | OWS: Permissible loads of simultaneous radial and axial forces wil . n 2w ETR N EONED

. b _19e107eKeP be supplied on request. p- _19¢107eKeP 3 ) 680 580 540 55

neF, 3 @ w0 e a0 s

The bearing life, L, s calculated according to SKF's theory s ) w0 e e s

Where: on bearing life L,,,,, which also takes the purity of the grease Where: 80 2 a0 735 620 585 490

0. pulley dameter, mm into An adequate lubrication is a necessary D puley dameter,mm a @ w5 o |7 e

1 9 PY 1 O 7 ° K ° P P power equirement, ki prerequisite for the table at right. P: ___powerreguirement, kW 5 i Tos s i Tro

. 7 motor speed, imin v motorspoed.rmin o © s Tee e ireo

D — K¢ pelensin factor, dependent on blt ype and type of . Acommon i thg racial force s applied between points X, and X,.,, the - el enson fctr ce R s Teso[sa0 aas
permissible force F,, can be calculated from the following . B s lsss |aos e

£ permissibi radal forca Fi parmissive radia force

ne formula: R P PP

R CE O 30 - K

X -Ful) Permissible loading on the shaft R o w0 e Taes T o

E T e The following table shows permissible radial forces on the 0 W% e T Tei e

shaft in Newtons, assuming zero axial force, a 25 °C ambi- o ) Sers e T

Wnere ent temperature, and normal conditions. The values are given B ) oo e e s

E:_length of the shaft extension in the standard version for a calculated bearing life of 20 000 and 40 000 hours per by 3 ) 70 75 365 300

motor size. a @ s ves a7
. X © ) wess e |0 o0s

" These calculated values further assume mounting position B o Tooo e s ives

IM B3 (foot-mounted), with force directed sideways. In some 735" 0 TR R TR

D . u I Ie d iam ete r, mm cases, the strength of the shaft affects permissible forces. T 0 saaeso e 4o

- y ’
B ‘ 0 s o0 2105 s
Permissible loads of simultaneous radial and axial forces can : s e s
=) . t. kKW be supplied on request.
: power requirement,
P Fo o § If the radial force is applied between points X0 and Xmax,

ABB Motors and Generators | 9AKK105044 EN 08.2013 41
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Tips
5. Shaft overload

For motors in frame sizes 160
and above, on belt driven
applications fit roller bearings.
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Variant code: 037
Roller bearing at D-end.

This changes the drive end (D-end) ball bearing to a roller bearing. Roller bearings are used to accommodate high radial forces
on applications such as belt drives. Roller bearings are not able to accommodate axial forces and in vertical applications may
require special bearings to be fitted to the non-drive end. The shaft must also be checked to ensure that it is can cope with the
radial forces that will be applied to it. This check can be done using the Bearings program that comes included with the ABB
DriveSize software.

This includes VCO36 (transport lock for bearing) and VC041 (bearings regreasable via grease nipples) on 160 - 450 frame sizes.

Roller Bearing

Roller bearing with brass holder Roller bearing with polymer holder

Pictures of roller bearings, with brass holder (left) and polymer holder at (right). As a roller bearing is made up of an inner ring,
outer ring and rolling elements in a holder they have a larger radial load carrying area compared to ball bearings.
Roller bearings do not have a surface area to accommodate axial forces.

We reserve al rights in this document and in the subjact matter and ilustrations contained therain,
Any reproduction, disclosure to third parties or utization of its contents - in whole or in parts - is forbidden without prior written consent of ABE.
Copyright® 2014 ABB
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Shaft overload
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How do | tell if an existing motor is suffering from
shaft overload”

—

Rapid wear of belts is a
simple visual sign of an
overloaded shatft.

Check how often your belts
are bottoming out - If it

IS happening a lot — shaft Corteot position
overload could be the cause. Thetnede

Bottomed out
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Reasons why
51% of motors fail through bearings

6. Vibration

Excessive vibration can also lead to premature
bearing failure.

Check motor mounting bolts are secure as vibration
may cause them to become loose during operation.
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Technical
6. Vibration

Motor vibration causes Measure vibration on
can be: all 3 planes:
— Electromagnetic — Vertical '
— Mechanical imbalance — Horizontal
— Rubbing parts — Axial

A

— Bearing failure
— Resonance
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Tips
6. Vibration

Vibration causes are often Check vibrations with a

IN one of two areas: combination of:

— Shaft vibration — Magnetic accelerometers

_ Housing vibration (ensure they are mounted
correctly)

e | — Proximity probes
5 :& (commonly known as

Eddy probes)
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6. Vibration

How do | tell if the vibration Refer to the Vibration

on my motor is normal? Severity tolerances set out

Stringent specifications for by 1SO 10816 for guidance.

M Oto r Vi b rat i O n C al | fO r : achine Class | Class Il Class Il Class IV

medium large rigid large soft
ines machines foundation foundation

— A maximum velocity level of
0.1 in./sec on the housing

Vibration Velocity Vrms

— 1.5 mm of displacement
vibration on the shaft
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Reasons why
51% of motors fail through bearings

7. Over-heating

Make sure your motor is designed to cope with the
heat it Is subjected to...

Bearings have different clearances to allow for
thermal expansion in operation.
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7. Over-heating

Keep an eye on your
bearing temperature...
and ensure you use the
correct grease for high
temperature applications.

See the ABB guides...
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Variant code: 040
Heat resistant grease.

This is to be used in order to prolong the re-greasing interval on re-greasable motors as well as prolonging the lifetime
of sealed bearings.

By using this, the re-greasing interval / bearing lifetime (sealed bearings) can be doubled compared to standard grease.
For every +15C increase of bearing temperature (ambient) the lifetime / re-greasing interval should be halved

When the heat resistant grease option is ordered re-greaseble motors are provided with Kliber Quiet BQH 72-102 grease.

We reserve al rights in his document and in the subject matter and flustrations contained therein,
Any reproduction, disciosure to third parties or utiization of its contents - in whole or in parts - is forbidden withaut prior written consent of AB.
Copyright® 2014 ABB
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Variant code:
107 Pt100 2-wire in bearings

This includes a Pt100 temperature measuring sensor with 2 wires. Pt100 is installed to measure the temperature of bearings.
Resistance varies linearly with temperature.

R Resistance curve
180
160
140
120 =
100

B0

L21]

°f P e s PP PP TC

Figure 1. Resistance-Temperature characteristic.

Other variant codes related to this code:
Code  Name

130 Pt100 3-wire in bearings

420 Bearing mounted PTC thermistors

We reserve allrights in ths document and in the subject matter and flustrations contained therein,
Any reproduction, disclosure to third parties or utiization of its contents ~ in whole or in pars - is forbidden withaut prior written consent of ABB.
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Tips
7. Over-heating

For every 15°C cooler you typically double the
re-greasing interval / bearing life!

Keeping the motor operating environment as

cool as possible will greatly increase motor life.
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FAQ
7. Over-heating

How do | tell if the motor
bearings are overheating?

Use a temperature probe or
thermal imaging camera to
test bearing temperature.

Make sure the readings are
within the tolerances of the
installed bearing.

Table of contents < Back

Technical

Tips

Next > 30/70

© Copyright 2015 ABB


http://www.abb.com/
http://abbukenergy.blogspot.co.uk/
http://www.youtube.com/user/ABBmotorsgenerators#
https://twitter.com/ABB_drives_UK

Power and productivity ‘

AIDED
RIPED

for a better world™ ’

abb.co

Stator winding failure
The facts

1 6 /O of motor failures are

stator windi NQ related’

*Based on |IEA data
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Reasons why
16% of motors fail due to stator winding failure

1. Over-heating...
The cooler the motor operates, the longer its expected life...

A 10°C reduction in operating temperature typically doubles
the motors lifetime.
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Technical
1. Over-heating

Excessive starts are a major
cause of over-heating.

During start-up a motor typically sees between 6 to 8 times its rated current.

This increases the thermal status of the motor, increases
thermal stress on the windings and can cause failure.  mm

PTC Thermistors are a common protection method to protect
against over-heating.

Thermistors have a positive temperature coefficient meaning
that the resistance is increasing rapidly around the trip
temperature. Connected to a thermistor relay this will trip

preventmg over-heating. Normal operating conditions will not
cause this to happen.
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FAQ
1. Over-heating

How do | tell if the windings on a
motor are under thermal stress?

\

v

-

Look for darkened areas on the

signs of over-heating.
\_

motor windings — these marks are
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Reasons why
16% of motors fail due to stator winding failure

2. Over-loading

Motor windings can fail due to over-loading at the motor
shaft which causes excessive heat build-up and failure.

Fit thermal thermistor protection to guard against failure.
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Technical
2. Over-loading

A thermal overload relay is a common protection method

used to protect against over-load. It is a bimetallic strip that
bends when over-loaded due to heat build up.

Normal operating currents will not cause this to happen.
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Tips
2. Over-loading

Connect thermistors to a thermistor relay in the
motor control package and set the current overload
limits to the rating plate FLC.

@ )

-ollow manufacturer manuals
for correct installation and
imits for your motor.
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External conditions failure
The facts

1 6 /O of motor failures are due to

external factors*

*Based on |IEA data
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Reasons why

The industry standard for LV motor insulation systems is
class F, with a limit on temperature rise of class B.

Other insulation systems offering higher levels of protection

are available. Ask your ABB contact or ABB authorized
value provider.
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Tips

Ensure that the cooling systems of the motor are
suitably maintained.

Broken fans, clogged vents and blocked or damaged
cooling fins can cause excessive heat build-up.

Check motor cooling regularly.
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Reasons why

Electricity and water are a bad mix; high humidity can
allow moisture to enter the motor and cause damage

and corrosion.
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2. Humidity & Environment

poveranaprocucy AR HR ER pover anaprocucry A HR HR
orabetervorid SR EDED toraotter word R EDED

This can be combatted by.....

— Opening drain hole plugs

—g c 0 0
. ABB . ABB
Variant code: 711 Variant code: 451
q e at e r S Painting system C5-M very high, according to ISO 12944-5:2007 | |  Heating element 200 - 240V.
o

Varant cad execution

mmmmmmmmmmmmmmmmmmm

— Utilizing addition corrosion
protection

— Enhanced paint systems

Click here to download Click here to download

Table of contents < Back Tips FAQs Next > 42/70

abb.com © Copyright 2015 ABB


http://www.abb.com/
http://abbukenergy.blogspot.co.uk/
http://www.youtube.com/user/ABBmotorsgenerators#
https://twitter.com/ABB_drives_UK
http://www05.abb.com/global/scot/scot285.nsf/veritydisplay/9d690b619de0a86cc1257d35004b109d/$file/Plugged%20existing%20drain%20holes.pdf
http://www05.abb.com/global/scot/scot285.nsf/veritydisplay/0ce281a4792cc402c1257d35004b5249/$file/Stainless%20steel%20acid%20proof%20bolts.pdf
http://www05.abb.com/global/scot/scot285.nsf/veritydisplay/679bb930881c1bb0c1257d35004afea4/$file/Painting%20System.pdf
http://www05.abb.com/global/scot/scot285.nsf/veritydisplay/e899d6ad4d818668c1257d35004ab6e6/$file/Heating%20element%20200%20to%20240V.pdf

Tips

Where motors are operating in harsh
outdoor conditions, consider the
effects of cold as well as heat.

Condensation heaters should be fitted to
motors used outdoor in cold winter months to
minimise condensation within the motor.
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What do | do if | can’t seal completely
against moisture ingress?

Ensure that breather plugs are fitted
and are kept clear — this will ensure any
moisture that does enter can drain away.
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Reasons why

Ingress of foreign particles into the motor enclosure
can cause damage - particularly to a motors bearings

or windings.
Use the correct IP ratings to protect your motor.
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3. Contamination

Motor IP ratings explained...

IP 5 5

3.5 Degrees of protection: IP code/IK code T A

Characteristic letter

Classifications of the degrees of protection provided by enclosures of rotating

machines are based on: Degree of protection to persons and to parts of the motors inside the enclosure
— |EC / EN 60034-5 or IEC / EN 60529 for IP code 2: Motors protected against solid objects greater than 12 mm
_ EN 50102 for IK code 4: Motors protected against solid objects greater than 1 mm

5: Dust-protected motors
6: Dust-tight motors

IP protection:
Protection of persons against getting in contact with (or approaching) live parts and Degree of protection provided by the enclosure with
against contact with moving parts inside the enclosure. Also protection of the machine respect to harmful effects due to ingress of water

. . . . . . . , 3: Motors protected against spraying water
against the ingress of solid foreign objects. Protection of machines against the harmful 4: Motors Eroteoted against sgla;/hir?g water

effects of the ingress of water. 5: Motors protected against water jets
6: Motors protected against heavy seas

Refer to the ABB LV Motor Guide for more details
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Tips
3. Contamination

Other basic measures to
protect your motors against
ingress are...

— Labyrinth seals

— Radial seals

— Using IP56 or IP65
rated motors
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FAQ
3. Contamination

4 A

What about protection against
mechanical impacts?
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IK codes outline the degree of protection of a
motor against external mechanical impact.
e o o J ‘ Refer to the ABB LV Motor
N Guide for more details
\_
—
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Reasons why

Ensure motors are rated for the ambient condition in which
they operate.

Derating Is often necessary for high ambient temperatures
whilst low ambients may require special materials.
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Technical
4. Ambient temperatures

Check your motor is suited to its operating environment...

ADRD vy ANIDED ADRD
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ .
it PREDED o it PREDED
Variant code: \(ar;’:int‘lcode ?BIE:
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won o 20010 40%.For mor fonaton see GZF0950-3 A8 uses pastic o gassfoa r-eforcad s nane
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Tips

Basic motors are designed it should normally be

for operation in a maximum  derated, as a guide use the
ambient temperature table below.

environment of 40°Candat [ ———— o . =
a maximum altitude of 1000 % 01 e ot 7 0 ws @ e ws 7 70
meters above sea level.

% of rated output 100 96 92 88 84 80 76

It a motor Is to be operated In
higher ambient temperatures,
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For more information about
motor derating consult the
ABB Motor Guide.
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Rotor bar failure
The facts

5 /() of motor failures are due to

rotor faillures®

*Based on IEA data
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Reasons why
5% of motor failures are due to the rotor bar

1. Excessive starting frequency

This puts hig

Heating, coo
thermal stres

N electro-mechanical stress on the rotor.

INg, acceleration & deceleration can cause
s and Iinertia fractures.

Table of contents < Back Technical Tips Next > 54/70

abb.com

© Copyright 2015 ABB


http://www.abb.com/
http://abbukenergy.blogspot.co.uk/
http://www.youtube.com/user/ABBmotorsgenerators#
https://twitter.com/ABB_drives_UK

abb.co

Technical

Power and productivity
for a better world™

AL ED D
Ffipmw

1. Excessive starting frequency

Starting time is a function

of load torque, inertia

and motor torque. As the
starting current is always
very much higher than the
rated current, an excessively
long starting period will
cause a harmful temperature
rise in the motor.

Table of contents < Back

Consult the ABB Motor
Guide for maximum

starting times.

Maximum starting times [seconds ional starting
Number of poles

method L] [
NA NA
N& NA
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B0 B0

DDDDDDD 20 20
Y/A 80 60

20 20
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20 20

80 B0

250 ¢ 20
&0 ]

1 15

A 45
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20

80

30
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Tips
1. Excessive starting frequency

When a motor is subjected to
frequent starting, it cannot be
loaded at its rated output due
to the thermal starting losses
IN the windings.

Consult the ABB Motor
Guide to calculate the

permissible output power or

Contact ABB
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Reasons why
5% of motor failures are due to the rotor bar

2. Overloads

In a locked rotor or stall condition the rotor can experience
sudden and excessive temperature rise that can cause the
rotor cage to fail.
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Technical
2. Overloads

Sudden increases in temperature often occur
during start-up.

High currents combined with low cooling air flows
(low motor speed and small amount of air from the
cooling fans)
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Tips
2. Overloads

Motors can stall during normal operation due to
mechanical faults.

Seized bearings, heavy loading or foreign objects caught
INn an application could be the possible causes.

See the Bearing Failure section of this eBook for
more information.
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FAQ

2. Overloads

D—low can | protect a motor from a stalled condition? ]

-

A stalling relay should be used. The most common type of stall
protection uses a relay, which uses the principles of a standard

thermal relay

By passing a

out operates faster.

portion of the motor current directly through

bimetallic elements in the relay, heating is immediate, just as it
would be experienced in the windings of the motor.

This makes the stalling relay act quickly to protect the motor.

N\

\
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Reasons why
5% of motor failures are due to the rotor bar

3. Under voltage

This increases running current, causes overheating and
reduces efficiency - eventually causing failure.
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Shaft coupling failure
The facts

2 O/() of motor failures are due to

the shaft coupling”

*Based on IEA data
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Reasons why
2% of motor failures are due to shaft coupling

1. Misalighment

A coupling that is badly aligned suffers unusual load
stresses and can lead to failure.

Ensure the coupling is aligned parallel to the shafts.
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Technical
1. Misalighment

Use the ABB MOtSIZe SOftware COUPLINGS & MECHANICAL SOFT STARTS DORGE
to identity the correct coupling
for your motor...
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Tips

1. Misalighment

viv AL HDHD
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Check all 3 types of alignment of your motor...

Mechanical alignment:
Experience has shown that
any base-mounted assembly
of motor and driven load, no
matter how rugged or deep
in section, may twist out of
alignment during shipping or
moving, and that alignment
by eye is ineffective. Proper
alignment of direct-coupled
drives can be accomplished
by a dial-indicator,

laser, or computerised
instrumentation.

Table of contents

abb.com

Parallel misalignment:
This is the offset between
the centrelines of the

two shafts. This can be
determined by mounting
a dial indicator on one
coupling half with the
indicator probe bearing
radially on the other
coupling half, and then
rotating both shafts together
through 360 degrees.

< Back

Angular misalignment:

This is the amount by which the faces

of the two coupling halves are out of
parallel. This may be determined by
mounting a dial indicator on one coupling
hall with the indicator probe on the face
of the other half, and then rotating both
shafts together through 360 degrees to
determine any variation in reading. During
this check, you must keep the shaft of

a motor with endplay against its thrust
shoulder and the shaft of a driven load
with endplay against its thrust shoulder
to prevent false readings due to shaft
movements in the axial direction.
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FAQ
1. Misalighment

N

What is the best way to ensure my
coupling is aligned correctly?

—

( Laser alignment is the best
way 1o ensure accurate
alignment. Contact your coupling
manufacturer for the alignment
tolerances for your coupling.
\.
~
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Reasons why
2% of motor failures are due to shaft coupling

2. Bad installation

The biggest cause of coupling failure is due to
iIncorrect mounting.

Research and use appropriate fitting techniques for
your motor.
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Technical
2. Bad installation

‘here are two main types of couplings available:

. Rigid couplings — for use when shafts are coaxially aligned.

2. Flexible or compensating couplings — for use when shafts
alignment cannot be guaranteed or there is expected
distortion or movement that could be transmitted through
the shaft.
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Tips
2. Bad installation

~

When installing a shaft coupling, ensure that
you are using the correct coupling type.

\_ J

AIDED
Ffipmw

It there is a degree of distortion or shock
expected through the shaft, then a tlexible
coupling should be used.

\

Table of contents < Back Technical FAQs Back to the start 69/70

© Copyright 2015 ABB


http://www.abb.com/
http://abbukenergy.blogspot.co.uk/
http://www.youtube.com/user/ABBmotorsgenerators#
https://twitter.com/ABB_drives_UK

viy AL HD HD
Power and productivity
for a better world™ " I. I.

FAQ
2. Bad installation

(Can rigid couplings be used
on misaligned shafts?

L~
~\

Rigid couplings should not be used on misaligned
shafts. Misalignment could generate lateral forces
which could lead to premature failure of the shatft,

bearings or couplings from wear and metal fatigue.
) N

Table of contents < Back Technical Tips Back to the start 70/70

© Copyright 2015 ABB


http://www.abb.com/
http://abbukenergy.blogspot.co.uk/
http://www.youtube.com/user/ABBmotorsgenerators#
https://twitter.com/ABB_drives_UK

