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occurring�on�lighting�fins,�façade�openings�and�
an�overall�perforated�concept�to�the�building�
that�fades�as�the�building�rises.�It�is�doubly�
intricate,�as�these�patterns�have�been�explored�
as�part�of�the�identity�of�the�client�team�as�a�
whole,�from�the�podium's�blue�stone,�to�the�
cladding�that�hints�at�a�modern�take�on�the�
scheme.

Habitat�Apartments�“rethinks�the�concept�of�a�
vertical�village”�in�a�site�that�straddles�the�
upper-hill�of�Nairobi.�“The�idea�was�to�be�as�
efficient�as�possible,�and�afford�the�city�perhaps
its�first�vertically-articulated�building,”�Paragon�
Architect's�Edwin�Seda�comments.

The�perforations�borrow�their�idea�from�a�need�
to�give�the�building�an�identity�that�ties�back�to��
the�client,�with�the�exploration�of�the�DNA�
strand�explored�as�dots�that�represent�the�
client's�team,�which�in�turn�has�been�
abstracted�into�these�perforations.�The�multi-
functional�duality�here�is�that�these�screen�
abstract�the�identity�of�a�modern�African�
'habitat',�but�still�act�as�light�wells�and�
harbours�for�controlled�views�and�extravagant�
ambience.�

“The�location�of�the�project�inspired�the�type�
of�design.�The�site�is�within�Upper�hill�area�of�
Nairobi�which�is�a�very�strategic�location.�The�
buildings�of�similar�height�in�Upper-hill�are�all�
commercial.�We�had�to�come�up�with�a�look�
and�feel�that�can�fit�in�with�the�commercial�
buildings�yet�carry�the�different�function�of�
being�serviced�apartments.�The�ambition�of�the�

client�to�have�a�world�class�building�also�
inspired�the�design�to�take�on�the�look�and�feel�
that�we�have�achieved”,�explains�Hudson�
Ng'ang'a�from�Design�Source.

Exterior�
The�main�raw�material�used,�Nairobi�blue�
stone,�added�an�element�of�'cubic�permeance'�
to�the�scheme.�The�brise-soleile�articulation�of�
the�stone�took�a�simple�material�and�advanced�
it�a�step�further�in�how�traditional�materials�
are�used�in�the�modern�age.�“This�is�especially�
important�as�an�aspect�of�identity,�and�to�

Habitat Apartments – 

Kenya by Parklane 

Construction Limited + 

Design Source Limited and 

Paragon Architects of 

South Africa

Under�development�by�Ekco�Investments,�a�
collaboration�between�Design�Source�Ltd,�an�
architecture�and�Interior�Design�Firm�in�Kenya,�
and�Paragon�Architects�of�South�Africa�are�
overseeing�Habitat�Apartments�in�Kilimani,�a�
24-storey,�112-unit mixed-use�apartment�tower.��

'When�the�client�first�approached�us�they�were�
clear�that�they�wanted�a�world�class�building,�in�
which�we�had�no�doubt�in�our�minds�who�to�
work�with�on�this�project�and�that�is�how�the�
collaboration�with�Paragon�came�about',�

explains�Chris�Naicca,�Director�at�Design�
Source�Ltd.�

There�is�a�sense�of�an�almost�overbearing�
indulgence,�mixed�use�apartments�
predominantly�residential�from�studio�
apartments�to�three-bedroom�duplex�units,�
exploring�the�same�level�of�spatial�discipline�as�
the�largest�penthouse�at�the�very�top.�The�
scheme�affords�an�integrity�of�spatial�design�
that�only�reinforces�how�apartment�living�in�
Nairobi�should�be�explored,�simple�and�un-
patronising,�but�is�a�conscious�effort�at�
reinterpreting�the�Kenyan�aspiration�of�
modernity�within�the�wider context�of�Africa.��
The�project�is,�in�turn,�an�attempt�to�bring�
architecture�in�Africa�to�the�world�stage.

Design�Brief�
“The�design�brief�was�for�a�tall�building�that�
maximised�the�development�potential,�while�
containing�excavation�and�foundation�costs.�At�
first,�the�project�was�envisaged�as�a�long-stay�
apartment-hotel.”�explains�Paragon�Founding�
Director�Henning�Rasmuss,�who�attended�the�
official�site-handover�ceremony�on�8�November�
2017.
The�building's�verticality�has�been�emphasised�
in�the�planning�and�massing�through�a�series�of�
linear�signatures�on�the�façade,�multiply�
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reduce�the�carbon�footprint,”�Seda�notes.

The�brise-soleile�articulates�the�podium�and�
shapes�the�building,�while�at�the�same�time��
shading�the�parking�structure�and�allowing�
these�spaces�to�'breathe'.�The�total�green�area�–�
comprising�planted�sections�vertically�across�
the�building�–�accounts�for�30%�of�the�site,�
including�the�landscaped�street�interface,�the�
planted�podium�on�the�entertainment�level,�and�
the�rooftop�entertainment�level�gardens,�which�

2 2
comprise�430�m �of�the�1�400�m �site.

With�roof�gardens,�cubic�permanence�in�the�
podium�and�tower,�and�an�overlay�of�different�
scales�to�the�façade,�the�scheme�has�been�
grounded�in�the�city�with�little�victories�here�
and�there�that�come�together�and�allow�the�
scheme�a�vibrant�contact�with�the�street,�
neighbourhood,�and�the�city�as�an�extended�
canvas.�

“This�was�important�in�ensuring�a�somewhat�
'giving�back�the�green'�approach.�Taking�the�
planted�screen�into�consideration,�the�ratio�
almost�balances�out�at�a�50/50�percentage�of�
building�coverage�to�site�greening,”�Seda�reveals.�
Lighting�was�also�a�key�element.�The�striped�
façade�introduced�a�new�multiple�identity,�with�
each�floor�transitioning�seamlessly�into�the�next.�
The�intimate�balconies,�tucked�away�from�the�
streets�as�somewhat�internal�amenities,�are�
really�just�nooks�that�spill�out�from�the�internal�
spaces,�and�are�terminated�only�by�the�façade,�
which�stops�short�to�stagger�the�planes�
vertically.

Challenges�Faced�
“We�have�had�challenges�with�the�size�of�the�site�
and�the�nature�of�the�site.�During�excavation�we�
encountered�a�portion�of�the�site�that�had�some�
hard�rock�not�previously�picked�up�by�the�
Geotechnical�surveys,�but�we�worked�with�the�
engineers�and�the�excavations�contractor�quite�
well�to�manage�issues�relating�to�cost�and�time.�
The�size�of�the�property�was�also�a�challenge�as�
it�minimized�the�frontage�that�we�have�for�the�
building�with�regard�to�its�relationship�with�the�
street�but�we�have�managed�to�create�
wonderful�visual�interaction�with�the�overall�
perforated�concept�being�applied�even�at�street�
level”,�concludes�Hudson.�The�project�is�
scheduled�for�completion�by�mid-2020. 
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Interior Evolution (K)  

A Division Of Curtains & Covers (K) Ltd

(O)�Tel:-�+254�020�3754323/4
(O)�Tel:-�+254�726�209171
(O)�Tel:-�+254�733�209171
(M)�Tel:-�+254�722�493359
����Fax:-�+254�020�3754325

General�Mthenge�Drive,

Between�Ring�Road�Parkland�and�
Peponi�Road.
P��O�Box�808-00606
Nairobi,�Kenya

Skype�Id�:-�rasikkerai
E-mail:-�patel@interior-evolution.com

���������www.interior-evolution.com
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AS THE SUPPLIER OF CONSTRUCTION

TOOLS AND EQUIPMENTS.

Open hours
Monday – Friday 08:00-17:00
Saturday 08:30 – 13:00

Sales, repairs and hire of Hilti Tools, Compressor Hire

Construction Support ltd

Construction Support Ltd.
Enterprise Road,Industrial Area
Postal Code: 00500
P.O. Box 17962 Nairobi,Kenya
TEL 0724399449, 0724267251
EMAIL:-info@constructionsupport.co.ke
            admin@constructionsupport.co.ke
www.facebook.com/hiltikenya
www.hilti.co.ke
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Niclas�Rosenlew�has�been�appointed�Senior�
Vice�President�and�CFO�of�AB�SKF.�Niclas�will�
start�his�new�position�on�17�June�2019�and�
replaces�Christian�Johansson,�who�leaves�SKF�
with�immediate�effect,�to�pursue�his�career�
outside�the�company.��

Niclas�Rosenlew�is�currently�CFO�of�Basware.�
He�was�born�in�1972�and�holds�a�Master�of�
Science�in�Finance�from�Hanken�Swedish�
School�of�Economics.�His�previous�roles�include�
senior�positions�within�Microsoft,�Nokia�and�
Deutsche�Bank.�

Alrik�Danielson,�President�and�CEO,�says:�“We�
are�delighted�to�welcome�Niclas�to�SKF�and�
Group�Management.�His�extensive�operational,�
investor�and�strategic�experience,�combined�
with�his�leadership�skills,�will�be�important�in�
our�continued�development.”

“I�would�like�to�thank�Christian�for�his�valuable�
contribution�and�wish�him�the�best�in�his�
future�professional�endeavors.”

Alrik�Danielson�will�assume�the�role�of�interim�
CFO�until�17�June�2019.�

SKF appoints Niclas 

Rosenlew new CFO

SKF�appoints�new�CFO,�Niclas�Rosenlew.

Dynapac�Construction�Equipment’s�range�of�
efficient�and�versatile�Light�Compaction�
Equipment�(LCE)�is�suited�to�a�wide�range�of�
tasks�that�demand�easy�handling�and�
manoeuverability.���

“Our�LCE�range�of�tamper�rammers,�forward,�
and�forward�/�reversible�plates,�walk�behind�
and�articulated�utility�rollers�complement�
Dynapac’s�comprehensive�product�portfolio�
and�are�the�perfect�addition�to�any�fleet,”�says�
Neville�Marthinussen,�Business�Line�Manager�at�
Dynapac�South�Africa.

Dynapac's�high�quality�LCE�range�provides�the�
finishing�touches�to�all�projects.�The�rammers�
allow�for�high�precision�manoeuvering�in�harsh�
environments�while�the�forward�and�reversible�
plates�are�equally�at�home�in�both�small�
confined�areas�and�large�open�spaces.�The�
Dynapac�double�drum�roller�delivers�the�
perfect�finish�on�soils�and�asphalt.�Operator�
safety�is�a�top�priority�in�the�design�of�
Dynapac’s�LCE�units;�safety�is�put�first�with�the�
remote�control�capabilities�of�the�radio�
controlled�utility�roller.

“Our�extensive�light�compaction�range�is�based�
on�well-known�and�high�quality�technology,�
adding�tremendous�value�to�our�customer,”�
says�Seby�Joseph,�Marketing�Manager�Light�
Equipment.�

Customers,�end-users,�and�dealers�are�assured�
of�technical�service,�training,�parts�and�
warranty�support�from�Dynapac's�highly-
skilled�global�sales�and�after-market�sales�
network.�Dynapac�is�committed�to�continued�
strategic�investments�to�further�strengthen�the�
sales�and�support�network�of�the�globally�
available�Light�Equipment.���

The�introduction�of�the�products�was�driven�by�

immense�market�demands�for�compact,�world-

class�quality,�ruggedly�reliable,�easy-to-operate�

Light�Equipment.��Roll�out�of�the�complete�

range�which�focusses�on�the�highest�utilised�

models,�was�completed�by�the�end�of�last�year�

and�introduction�into�South�Africa�during�the�

first�quarter�of�2019.�

“These�products�will�be�supplied,�serviced,�and�

maintained�mainly�through�our�Light�

Equipment�dealer�network,�a�footprint�that�is�

developing�positively�and�in-line�with�our�roll-

out�plan,”�confirms�Marthinussen.�

“Having�achieved�a�resounding�success�thus�far,�

we�are�confident�that�the�innovative�range�will�

continue�to�assist�customers'�grow�their�

businesses'�productivity�and�profitability,”�

concludes�Marthinussen.

Dynapac Light Compaction 

equipment - light in weight 

only! 

Dynapac�Light�Compaction�Equipment�range�-�
light�in�weight�only



SKF�supplied�locally�manufactured�mill�pinion�
assemblies�including�in-house�designed�
bearing�housings�as�well�as�a�Taconite�sealing�
solution�to�a�longstanding�customer�in�the�
local�grinding�mill�sector�intended�for�a�22x14�
ft.�SAG�mill�at�a�gold�project�in�Russia.��

Project�Engineering�Team�Leader�at�SKF,�Janus�
Bezuidenhout,�explains�that�the�design�for�this�
very�specific�high�load�application�needed�to�
fulfill�performance�expectations�and�allow�for�
the�required�modifications.�In�March�2019,�
SKF’s�project�engineering�department�supplied�
an�assessment�report�on�the�re-designed�mill�
and�recommendations�on�the�scope�of�work.�

As�the�customer�re-designed�the�mill�with�new�
requirements,�SKF�had�to�provide�calculations�
on�the�expected�life�cycle�of�the�bearings�and�
load�ratings�for�the�bearing�housings.�The�
customer�decided�to�convert�from�a�grease�to�
an�oil�circulating�lubrication�system�for�the�
application�which�is�operating�with�open�
spherical�roller�bearings�to�allow�for�
misalignment�of�the�pinion�to�the�girth�gear�by�
means�of�the�helical�pinion�gear.�“We�therefore�
recommended�our�robust�and�cost-effective�
Taconite�sealing�arrangement�which�is�ideal�for�
oil�circulation�systems,”�affirms�Bezuidenhout.�
He�adds�that�there�are�several�SKF�oil�
circulating�taconite�sealing�arrangements�
operating�in�a�number�of�applications�with�
great�success.�

According�to�Bezuidenhout,�SKF’s�innovative�
solutions�have�impressed�the�customer�who�
confirmed�that�the�proposed�housing�and�seal�
design�would�exceed�the�expected�life�at�a�cost�
that�would�make�them�competitive.�“These�
advanced�innovations�will�not�only�enhance�

uptime�but�will�also�save�on�total�cost�of�
ownership.”�
This�order�is�currently�in�the�manufacturing�
phase�with�SKF-approved�suppliers�fabricating�
the�various�components.�The�foundry�for�the�
castings�is�based�in�Kimberly,�Northern�Cape,�
whilst�the�machining�of�the�housings�and�
component�manufacture�are�being�completed�
in�Boksburg,�Gauteng.�

Delivery�of�the�complete�order�is�expected�at�
the�end�of�August�2019.�In�order�to�achieve�
this�rapid�five�month�turnaround,�
Bezuidenhout�says�that�SKF’s�engineering�and�
sales�departments�collaborated�seamlessly.�“We�
always�place�our�customers’�needs�first�and�
will�tap�into�all�our�networks�to�ensure�that�we�
deliver�the�optimum�solution�to�grow�their�
business’s�productivity�and�profitability�levels.”�

As�the�customer�has�many�years�of�experience�
as�a�specialist�in�the�mill�industry,�they�will�be�
responsible�for�the�installation�and�
commissioning.�However,�SKF�will�support�the�
customer�by�providing�the�necessary�
information�on�tooling�requirements�as�well�as�
assembly�and�pinion�commissioning�
procedures.�

Wrapping�up�Bezuidenhout�says�that�
“Recognising�the�tough�conditions�of�the�SAG�
mill�environment�at�this�gold�project�in�Russia,�
we�were�confident�that�our�rugged�SAG�mill�
pinion�assemblies�are�the�optimal�solution�for�
this�application.�Through�our�exceptional�local�
capabilities,�internal�team�efforts,�superior�
quality�products�and�service�solutions�we�are�
able�to�remain�customers’�preferred�bearing�
and�rotating�technology�partner.”�

Staff�reductions�connected�to�automation�
investments�in�Bari�will�result�in�restructuring�
costs�of�approximately�SEK�140�million�in�the�
second�quarter�of�2019.

SKF�is�investing�approximately�SEK�450�million�
in�improving�the�competitiveness�of�its�deep�
groove�ball�bearing�(DGBB)�offering.�This�
includes�shifting�some�production�from�Bari,�
Italy�to�Asia�and�Eastern�Europe.�DGBB�
manufacturing�in�China�is�to�be�consolidated�
into�a�new�factory�and�an�automated�production�
channel�is�also�being�implemented�in�Bari.

Balancing�the�Group’s�regional�manufacturing�
footprint�continues�to�be�a�focus.�In-line�with�
this�ambition,�an�investment�totalling�
approximately�SEK�370�million�is�being�made�in�
a�new�DGBB�factory�in�Xinchang,�China.�This�
will�enable�continued�growth�and�footprint�
consolidation�in�China.�The�new�factory�is�
expected�to�be�fully�operational�during�the�first�
half�of�2020.

Patrick�Tong,�President,�Industrial�Sales,�Asia,�
says:�“Through�this�investment�we�will�increase�
our�competitiveness�in�Asia.�Having�already�
moved�the�Group’s�global�product�development�
for�DGBB�from�Europe�to�China,�we�will�now�be�

able�to�step�up�our�full�value�chain�approach�to�
serve�local�customer�and�application�needs.”

The�investment�in�the�Bari�factory�totals�
approximately�SEK�50�million�and�will�lead�to�
the�automation�of�manual�operations�and�a�
flexible�and�more�competitive�manufacturing�
process.�Associated�staff�reductions�will�result�in�
restructuring�costs�of�approximately�SEK�140�
million,�to�be�accounted�for�during�the�second�
quarter�of�2019.�The�automated�production�
channel�in�Bari�is�expected�to�be�completed�
during�the�second�half�of�2020.

Approximately�SEK�30�million�is�being�invested�
in�technology�and�capacity�upgrades�in�existing�
factories�in�Asia�and�Eastern�Europe.

Kent�Viitanen,�President,�Bearing�Operations,�
says:�“We�are�deploying�one�of�the�worlds�most�
advanced,�flexible�and�fully�automated�assembly�
lines�of�its�kind�in�Bari.�This�enables�a�reduction�
in�resetting�time�from�hours�to�minutes,�
meaning�much�greater�flexibility�and�improved�
customer�service�levels.�The�investment�will�also�
contribute�to�improved�quality�and�allows�us�to�
develop�the�technical�competence�of�our�staff.”

SKF supplies mill pinion 

assemblies for a SAG mill in 

Russia

SKF invests SEK 450 

million in deep groove ball 

bearing manufacturing
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Premature�bearing�failure�is�often�blamed�on�
‘white�etching�cracks’�–�but�looking�deeper�for�
the�true�underlying�cause�will�lead�to�a�more�
effective�solution,�says�Erik�Vegter,�Senior�
Scientist�for�Fatigue�Modelling�and�Testing�at�
SKF.

Modern�manufacturing�practices,�and�
techniques�such�as�predictive�maintenance,�
have�helped�to�make�premature�bearing�failure�
a�rare�occurrence.�However,�it�can�still�happen�
and,�when�it�does,�can�have�a�catastrophic�
effect.�The�most�worrying�thing�is�that�some�
failed�bearings�are�nowhere�near�the�end�of�
their�calculated�lifespans�and�may�only�have�
operated�for�5-10%�of�their�rated�life.�This�is�a�
source�of�great�expense�and�annoyance�to�
customers,�who�expect�their�bearings�to�last�for�
their�calculated�lifetimes�and�beyond.

Some�applications,�such�as�wind�turbine�
gearboxes�have�shown�to�be�more�prone�to�
early�bearing�failure�than�others.�The�important

thing�for�customers�is�to�diagnose�the�failure�
and�correct�it.�However,�there�has�been�plenty�
of�debate�over�the�exact�causes�of�early�bearing�
failure.

One�common�feature�of�premature�failures�is�a�
network�of�small,�white�decorated�cracks�below�
the�surface�of�the�bearing,�so-called�‘white�
etching�cracks’�(WECs)�or�small�axial�cracks�
visible�at�the�raceway�surface.�At�first�sight,�it�
makes�sense�to�assume�that�these�are�the�cause�
of�the�problem,�as�they�are�seen�in�most�cases�
of�premature�bearing�failure.

However,�an�extensive,�four-year�research�
project�carried�out�by�SKF�has�shown�that�in�
reality�these�cracks�occur�at�the�end�of�the�
failure�chain�and�are�a�natural�consequence�of�
crack�networks�in�prematurely�failed�bearings.�
The�company’s�specialists�concluded�that�WECs�
are�only�a�visible�symptom�of�the�failure,�and�
not�part�of�the�underlying�cause.

SKF�has�so�far�identified�seven�mechanisms�that�
cause�premature�bearing�failure,�leading�to�one�
common�result:�shorter�bearing�life�as�well�as�
the�appearance�of�WECs.�As�a�consequence,�
SKF�has�developed�a�scheme�to�classify�
premature�bearing�failures,�to�help�application�
engineers�work�together�with�customers�to�find�
the�true�root�cause�of�the�failures�and,�
consequently,�the�most�appropriate�solution.

Despite�this�new�insight,�some�premature�
failures�are�still�being�assigned�to�WECs�and�
resolved�on�that�basis�(usually�by�replacing�the�
failed�bearing�with�an�identical�one).�However,�
rather�than�needlessly�repeating�this�approach,�
it�is�vital�to�drill�down�into�the�problem�and�
pinpoint�the�underlying�reason�for�failure.�The�
SKF�research�has�identified�a�series�of�

underlying�causes,�allowing�more�accurate�
solutions�to�be�found�in�each�case.
Project�details
The�project�involved�replicating�the�exact�
conditions�seen�in�bearings�that�failed�in�the�
field�and�subjecting�them�to�extensive�
laboratory�tests�(including�optical�and�scanning�
electron�microscopy,�and�ultrasonics).�Making�
the�bearing�fail�under�controlled�conditions,�
helped�SKF�to�pinpoint�exact�failure�
mechanisms,�allowing�a�more�accurate�and�
targeted�solution�to�be�found�to�each�problem.

For�each�root�cause,�SKF�systematically�
reproduced�the�critical�operating�conditions�on�
a�test�rig.�This�allowed�them�to�know�for�sure�
which�particular�conditions�caused�WECs�and�
allowed�a�link�between�the�cracks�and,�for�
instance,�structural�stresses�to�be�proven.�The�
project�has�allowed�SKF�to�clarify�the�role�of�
WECs�in�relation�to�both�classical�bearing�
rolling�contact�fatigue�and�accelerated�fatigue�
(accelerated�spalling�of�bearings).

In�bearing�rolling�contact�fatigue�(where�there�
is�no�premature�failure),�WECs�are�generally�
caused�by�cyclic�stresses�and�loading.�However,�
the�more�extensive�appearance�of�WECs�is�seen�
in�accelerated�fatigue,�which�can�variously�be�
assigned�to�higher�stresses,�lower�material�
strength�and/or�a�mixture�of�friction�and�
lubrication�effects.

WECs�are�cracks�within�the�microstructure�of�
bearing�steel.�They�are�so�named�because�of�
the�white�appearance�of�the�altered�
microstructure�of�a�polished�and�etched�steel�
sample.�The�affected�areas�incorporate�ultra-
fine,�nano-crystalline,�carbide-free�ferrite,�or�
ferrite�with�a�very�fine�distribution�of�carbide�
particles.�White�etching�areas�(WEAs)�are�
formed�by�amorphization�due�to�friction�at�the�
crack�faces�during�over-rolling.�These�areas�
appear�white�under�an�optical�microscope,�due�
to�their�low-etching�response�to�the�etchant.�
White�etching�areas�around�cracks�are�10-50%�
harder�than�the�surrounding�(and�unaffected)�
microstructure.

Classification�scheme
SKF�has�developed�a�scheme�to�classify�
bearings�failures�using�its�new�approach.�This�
helps�to�suggest�a�particular�solution,�based�on�
the�more�accurate�diagnosis.�For�instance,�if�the�

failure�was�caused�by�lubrication�problems�or�
tribochemical�effects,�SKF�may�recommend�
moving�to�a�black�oxide�coated�bearing.�Other�
failure�modes,�when�identified,�may�lead�to�
recommending�solutions�ranging�from�high�
strength�stainless�steel�to�hybrid�bearings.

Overall,�the�research�has�been�well�received,�
with�only�minor�disagreement�on�some�of�the�
details.�There�is�certainly�no�debate�on�the�
main�thrust�of�the�argument,�that�white�
etching�cracks�come�about�through�different�
failure�modes.�However,�there�is�still�more�work�
to�do:�SKF�has�not�yet�replicated�the�conditions�
under�which�bearings��fail�due�to�electrical�
currents,�for�example,�and�so�these�
experiments�are�ongoing�in�the�company’s�
laboratories.�

Solutions
The�focus�on�finding�new�failure�modes�has�
now�shifted�towards�developing�better�
solutions.�Through�increased�research�and�
development,�SKF�is�looking�for�the�best�
materials�and�heat�treatment�combinations�
that�can�better�cope�with�each�failure�root�
cause.�

As�well�as�developing�a�list�of�underlying�causes�
for�failure,�SKF�has�come�up�with�a�range�of�
general�recommendations,�based�on�the�
categorisation�of�the�weakening�drivers�into�
‘higher�stress’�and�‘lower�material�strength’.�
The�recommendations�distinguish�between�
those�for�the�application�itself,�such�as�the�
bearing�system�or�the�design�process,�and�on�
the�possibilities�to�further�increase�bearing�
robustness.�The�option�that�is�most�effective�in�
preventing�premature�failure�will�depend�on�
the�specific�circumstances�of�the�application.

In�wind�turbine�gearboxes,�SKF�black-oxide�
bearings�have�meanwhile�proven�to�be�a�robust�
solution�in�this�challenging�application.�
Black-oxided�bearings�are�delivered�in�high�
volumes�to�the�wind�market�for�more�than�a�
decade,�on�the�most�critical�bearing�positions�
to�all�major�gearbox�manufacturers�and�a�very�
low�failure�rate�has�been�reported�(<�50ppm,�
based�on�more�than�260�000�bearings�in�the�
field).�

The�robustness�increase�of�black-oxide�can�be�
explained�by�the�unique�combination�of�
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properties�countering�the�most�severe�operating�
conditions�in�the�gearbox.�Lab�tests�have�shown�
a�better�performance�in�poor�lubrication�
situations�and�high�slip�conditions�because�the�
treatment�delivers�improved�lubricant�adhesion�

and�enhanced�smearing�resistance.�The�risks�of�
fretting,�micropitting�and�cracks�can�be�limited.�
Resistant�to�corrosion�and�chemicals,�black�
oxide�bearings�reduce�the�effects�of�moisture�
and�aggressive�oil�ingredients.�They�also�help�
improve�friction�behavior�and�reduce�wear,�
particularly�under�mixed�friction�conditions�
which�are�present�in�wind�gearboxes.
When�running�under�proper�lubrication�
conditions,�field�examples�have�shown�that�the�
black�oxide�layer�looks�nearly�intact�after�several�
years�of�operation,�even�in�the�low�speed�
section.

Each�premature�bearing�failure�is�unique�and�
there�are�many�potential�reasons�for�premature�
spalling.�There�is�no�single�root�cause,�and�each�
failure�case�must�be�reviewed�according�to�the�
relevant�operating�conditions.�Understanding�
this�and�moving�away�from�a�diagnosis�of�white�
etching�crack�failure�will�help�to�ensure�more�
accurate�diagnosis�of�the�problem,�and�a�
speedier�solution.

SKF’s�mission�is�to�be�the�undisputed�leader�in�
the�bearing�business.�SKF�offers�solutions�
around�the�rotating�shaft,�including�bearings,�
seals,�lubrication,�condition�monitoring�and�
maintenance�services.�SKF�is�represented�in�
more�than�130�countries�and�has�around�17,000�
distributor�locations�worldwide.�Annual�sales�in�
2018�were�SEK�85�713�million�and�the�number�
of�employees�was�44,428.�www.skf.com��

®�SKF�is�a�registered�trademark�of�the�SKF�
Group.

The�spherical�roller�bearing,�that�helps�
engineers�accommodate�heavy�radial�and�axial�
loads�in�applications�prone�to�misalignment�or�
shaft�deflections,�celebrates�its�100th�birthday�
this�year�thanks�to�SKF.

Originally�developed�in�1919�by�an�SKF�
engineer,�Arvid�Palmgren,�the�spherical�roller�
bearing�(SRB)�has�since�made�its�mark�
worldwide.

Created�to�complement�the�self-aligning�ball�
bearing,�due�to�its�ability�to�accommodate�
misalignment�under�heavy�loads,�the�initial�SKF�
design�has�now�become�part�of�the�largest�
family�of�products�in�the�industry.�

On�the�fabled�Las�Vegas�Strip�in�the�US,�the�
High�Roller�ferris�wheel�contains�two�of�the�
largest�SRBs�ever�produced�by�SKF,�each�
weighing�in�at�8.8�tonnes!�SKF�spherical�roller�
bearings�can�be�found�in�many�applications,�
including�some�where�you�might�not�expect�
them.�A�good�example�is�the�Bahrain�World�
Trade�Center,�where�three�tower�wind�turbines,�
each�29�metres�in�diameter,�are�architecturally�
installed�between�the�two�240-metre-high�(50-
storey)�towers�and�generate�1,300�MWh�per�
year.�The�main�shafts�of�the�turbines�were�
equipped�with�SKF�spherical�roller�bearings.�
The�turbines�went�online�in�March�2008�and�
are�operational�50�percent�of�the�time,�
depending�on�wind�conditions.�Another�
alluring�application�fitted�with�SRBs�is�the�
rebirth�of�the�Zeppelin�after�60�years�of�
absence�following�the�Hindenburg�disaster.�SKF�
was�brought�in�by�ZF,�the�gearbox�
manufacturer�for�the�Zeppelin�NT,�to�help�the�
new�and�improved�airships�to�propel�forward.

SKF’s�extensive�SRB�range�delivers�a�range�of�
benefits�for�specific�operating�conditions.�For�
example,�operators�in�contaminated�

environments�in�heavy�industrial�applications�
have�increased�their�bearing�rating�life�by�up�to�
four�times�with�sealed�SKF�spherical�roller�
bearings.�Those�working�in�the�harshest�of�
environments�have�benefitted�from�SKF’s�
Three-Barrier�Solution�that�delivers�cost-
effective,�optimised�rating�life,�minimal�
maintenance�spherical�roller�bearings.�New�
dimension�gearbox�design�has�even�become�
possible�thanks�to�SKF�Explorer�SRB’s�long�
service�life�and�high�performance.

Petra�Öberg�Gustafsson,�Product�Line�Manager�
Self�Aligning�Bearings�at�SKF�comments:�“From�
the�very�start,�SKF�has�taken�the�lead�in�the�
development�of�self-aligning�bearings.�We�
introduced�spherical�roller�bearings�in�1919�and�
have�been�consistently�improving�them�ever�
since.�Building�on�Arvid�Palmgren’s�original�
design,�we�now�offer�engineers�the�widest�
range�of�both�open�and�sealed�spherical�roller�
bearings�in�the�industry.�With�the�continued�
push�for�high�performance�in�ever�more�
challenging�environments,�it�will�be�interesting�
to�see�what�the�next�100�years�of�development�
generates!”
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The�high�speed�of�the�electric�motors�used�in�
EV&HEV�powertrains�requires�the�use�of�
customised�bearings.�Ceramic�ball�bearings�are�
most�capable�of�dealing�with�all�the�specific�
conditions,�says�Anthony�Simonin,�EV�and�HEV�
Competence�Centre�Manager�at�SKF.

Gothenburg,�Sweden,�17�May�2019:�On�the�
surface,�there�appears�little�difference�between�
an�electric�and�hybrid�vehicle�(EV&HEV)�and�
the�conventional�car,�powered�by�an�internal�
combustion�engine,�that�it�will�increasingly�
replace.

However,�beneath�the�chassis,�the�gulf�is�huge,�
with�the�most�fundamental�shift�being�in�the�
drivetrain.�Here,�powerful�electric�motors�
provide�the�power,�and�the�way�in�which�they�
work,�and�how�they�connect�to�the�rest�of�the�
car,�requires�critical�components�such�as�
bearings�to�be�redesigned�or�adapted�to�work�in�
this�new�environment.

For�instance,�the�motor�itself�must�run�at�very�
high�speed,�far�faster�than�it�would�in�a�
conventional�industrial�application,�meaning�
that�bearings�within�it�must�be�able�to�cope�
without�failing.�In�general,�this�has�been�solved�
by�adapting�conventional�steel�ball�bearings,�
such�as�by�redesigning�the�cage�and�using�
special�lubricating�grease.

A�typical�EV�uses�up�to�four�motors,�if�each�is�
connected�to�a�separate�wheel.�These�run�at�up�
to�30,000rpm,�which�is�around�three�times�the�
speed�of�a�typical�industrial�motor.�This�puts�an�
enormous�strain�on�the�internal�bearings,�so�
these�will�need�to�be�replaced�or�adapted.

One�way�is�to�redesign�the�bearing�and�the�
polymer�cage,�adapting�the�fundamental�design.�
This�ensures�that�the�overall�bearing�
configuration�can�withstand�the�higher�speed,�
acceleration�and�temperature�that�we�can�see�in�
these�applications.

In�addition,�the�higher�speeds�require�more�
efficient�lubrication.�Here,�special�greases�are�
required�that�can�keep�their�viscosity�and�so�
continue�to�be�effective�lubricants�at�these�
higher�speeds�and�temperatures.

While�the�electric�motor,�in�combination�with�
an�inverter,�ensures�high�efficiency,�there�is�one�
feature�that�can�affect�conventional�steel�
bearings.�The�high-frequency�voltage�switching�
of�the�inverter,�which�in�turn�causes�current�
leakage.�The�current�can�end�up�being�
conducted�through�the�bearings.�This�can�cause�
problems�such�as�surface�pitting,�and�
subsequent�catastrophic�failure.

In�a�sense,�the�problem�is�caused�by�running�
the�motor�in�its�most�efficient�way:�increasing�

motor�speed�boosts�power�and�efficiency,�
without�having�to�increase�current�or�torque.�
However,�increasing�the�speed�also�increases�
voltage�frequency,�which�leads�to�electrical�
discharge.

The�sensible�answer�is�to�use�a�ball�bearing�
that�is�naturally�insulating�and�will�not�conduct�
a�current.
Ceramic�balls
Switching�conventional�steel�balls�for�their�
ceramic�equivalent,�to�make�a�so-called�hybrid�
bearing,�is�a�recognised�way�of�solving�this�
problem,�because�the�ceramic�balls�are�
naturally�insulating.�However,�due�mainly�to�
their�higher�cost,�only�a�small�number�of�EV�
designers�incorporate�hybrid�bearings�in�their�
designs.

At�SKF,�we�estimate�that�only�around�5%�of�
bearings�in�these�applications�are�hybrid�ones.�
Typically,�these�hybrid�bearings�have�only�been�
specified�because�of�the�earlier�failure�of�steel�
bearings�in�these�applications.�Very�few�EV�
designers�specify�hybrid�bearings�from�the�
beginning,�but�we�see�that�this�is�beginning�to�
change.

The�main�reason�that�designers�will�not�design�
in�hybrid�bearings�from�the�start�is�that�they�
cannot�justify�the�extra�cost.�They�are�generally�
unable�to�predict�the�failure�of�the�
conventional�bearings,�so�prefer�to�run�them�
until�they�fail.

However,�some�of�the�larger�EV�manufacturers�
use�sophisticated�simulation�software�to�model�
the�exact�conditions�experienced�by�bearings�in�
these�applications.�Using�this�software,�they�are�
able�to�see,�and�quantify,�the�amount�of�
current�leakage�and�its�likely�effect�on�the�
bearings.�If�it�makes�financial�sense,�they�will�
replace�conventional�steel�bearings�with�hybrid�
ones.�Around�five�years�ago,�hybrid�bearings�
were�rarely�designed�in�from�the�start.�Now,�it�
has�become�more�common,�and�is�likely�to�
increase�further.

Replacing�conventional�bearings�with�hybrids�is�
generally�painless,�as�the�hybrid�bearings�have�
identical�dimensions�to�conventional�steel�
bearings.�At�the�same�time,�the�necessary�
design�amendments,�to�the�cage�and�grease,�
will�already�have�been�made.

In�addition�to�their�insulative�properties,�
ceramic�balls�have�other�advantages:�they�are�
40%�less�dense�than�their�steel�equivalents,�
which�means�they�can�run�at�cooler�
temperatures;�they�can�have�up�to�10�times�the�
life�expectancy;�and�they�require�less�
lubrication.�These�advantages�go�some�way�to�
explaining�their�higher�cost.

One�premium�user�of�SKF’s�hybrid�bearings�is�
an�automotive�customer,�who�first�specified�
SKF’s�hybrid�bearings�back�in�2014.

As�well�as�resisting�the�effects�of�arcing,�the�
hybrid�bearings�ensured�higher�efficiency,�due�
to�their�lighter�weight�and�greater�hardness.�
Overall,�the�higher�efficiency�helps�EVs�travel�
further�on�a�single�charge,�a�key�criterion�of�
success�as�EVs�compete�with�conventional�cars.

Into�the�future
There�is�no�escaping�the�fact�that�hybrid�
bearings�are�expensive.�At�SKF,�we�are�looking�
into�alternative�solutions,�and�developing�a�way�
of�solving�the�problem�of�electrical�damage�to�
bearing,�but�without�using�ceramic�balls.

The�answer�is�to�create�another�path�for�the�
current,�so�that�it�does�not�pass�through�the�
bearing�itself�and�damage�it.�At�the�moment,�
this�technology�is�still�under�development,�so�
we�do�not�yet�have�any�specific�details�to�share.

There�is�another�reason�for�developing�this�
new�technology:�despite�their�huge�advantage,�
ceramic�balls�do�not�completely�solve�the�
problem�of�current�leakage.�While�they�resist�
the�effects�of�surface�damage,�the�current�can�
still�work�its�way�to�the�gearbox�and�cause�
damage�there,�such�as�by�destroying�the�spline�
connection.�We�expect�our�new�development,�
which�is�due�to�be�launched�by�the�end�of�this�
year,�to�solve�this�problem�while�also�being�
cheaper�than�using�a�hybrid�bearing.
SKF�is�not�married�to�any�particular�technology�
but�provides�specific�solutions�to�design�
problems.�Right�now,�our�hybrid�bearings�can�
help�overcome�problems�of�current�leakage�in�
EVs;�soon,�we�will�have�a�new�technology�that�
promises�to�do�the�same,�but�at�a�lower�price.

We�supply�products�such�as�bearings�to�most�
EV�manufacturers�in�the�market.�So�already�
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have�a�deep�insight�into�these�applications�and�
know�how�to�solve�their�associated�problems.

Looking�further�forward,�some�EV�
manufacturers�may�be�able�to�overcome�the�
problem�of�current�leakage�completely.�If�they�
are�responsible�for�designing�the�full�system,�

which�is�the�case�with�some�of�the�larger�
manufacturers,�they�will�be�able�to�‘design�out’�
the�problem�at�the�source.

For�other�manufacturers,�who�may�design�the�
motor,�but�source�other�components�such�as�
the�control�unit�and�gearbox�externally,�this�will�
be�impossible,�and�they�will�need�to�continue�
using�solutions�such�as�hybrid�bearings.

Electric�vehicles�are�the�way�ahead�for�
transport.�Though�they�still�account�for�a�
relatively�small�part�of�the�market,�making�them�
as�efficient�and�reliable�as�possible.�Through�the�
design�of�components�such�as�bearings,�will�
help�to�take�a�larger�share�of�the�market.

Press�release�about�our�appearance�at�this�year’s�
International�Electric�Vehicle�Symposium�(EVS�
32):�
Advanced�bearing�technology�for�electric�
vehicles�to�be�showcased�by�SKF

SKF’s�mission�is�to�be�the�undisputed�leader�in�
the�bearing�business.�SKF�offers�solutions�
around�the�rotating�shaft,�including�bearings,�
seals,�lubrication,�condition�monitoring�and�
maintenance�services.�SKF�is�represented�in�
more�than�130�countries�and�has�around�17,000�
distributor�locations�worldwide.�Annual�sales�in�
2018�were�SEK�85�713�million�and�the�number�
of�employees�was�44,428.�www.skf.com��
®�SKF�is�a�registered�trademark�of�the�SKF�
Group.
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