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Hoesch Rothe Erde - successful
large-diameter antifriction bearing technology

Rothe Erde beorings =
worldwide renowned quality

With its large-diameler antifriction
beorings, HRE occupies on excellent
worldwide morket position, Rothe
Erde bearings are manufactured in
Garmany and, by HRE subsidiaries,
in Greal Beirain, ltaly, Spein, the
United Siates, Jopan and Brazil. In
oddition, HRE's marke! presence in
all maojor indusirialised countries s
mointginad h}f our own nehwork of
distributors or sales ogencies.

Totol commilment lo quality is
common o both, our domestic and
foreign production facilities.  All
sarvice and production oreas from
applications censulting o designand
manufockering, inciding compre-
hensive cusiomer service, are based
on tha international quality stondard
150 9001 /EN 29001

Innovative selutions
for multiple tasks

Rothe Erde large-diomeser antifriction
b&urings are availoble in o large
variety of designs, configurations and
dimensions, Asfiald-proven siructural
slaments, they are used in machanical
hardling and material exiraction
equipment, in dockside, deck and
construction cranes, in earth-moving
mochinory ondmechanical enginoer
ing. Large-diameater anfifriction bear-
ings have olso gained a fecthald in
many areas ol modern fechnology,
incheding indusirial robots, selarand
wind energy plants, communications
wystems, offshore equipment, and,
lastbut not least, mnelling mochines.







Rothe Erde large-diameter antifriction bearings

for a Japanese tunnelling project

Increasing internationalisation and
closer links between commercial
centras require the speedy expansion
of tha necessary infrastucture. The
best solution, both technically and
ecologically, is proving o be under.
ground tunnels

The Channel Tunnal and the Troans-
TCL::,': Eﬂ'.'l:.r H:Ehwny,-:uu-nn”':,runﬂm
consiruclion, ame bwo of the mow
prasfigious hmnelling projects in the
wearld,

The Trans-Tokye-Bay-Highway, con-
nectingihe Tokyo area with the Chiba
peninsula, will COrmy troffic over a
5 kmdong bridge and through hwo
10kmelang, 14 m-wide tunnels. Eight
gigantic wunnelling machines ara
baing used for the unnalling wark
As in the construction of the Channel
Turral, their cufier heods ore mountod
on Rothe Erde lorge-diometer ant
Frietizn bearings with diameters af
up fo B.3 m and wesghing oves
40 fons.







Custom-made for any tunnelling conditions

HRE's objective is to develop and
produce optimum cutter head beor
ings meating the warious requirements
posed by spacific applications wch
as, for inslonce, hardreck or soft
rock drilling.

The selection of o suitable bearing,
e.g. four-point contoct ball bearing,
cross-roller becring orthree-row roller
bearing, will depend on such criteria
os bood cyde, shock factor, filing
moament, torgque, speed, and possibly
change in the direction of rciafion.
Small tunnelling mochines aro mostly
fited with lourpoint contact ball
bearings or crom-roller bearings,
whils! the enouvimous loods imolved
in longer mochines will, inthe mojority
of coses, require three-row roller
bearings.

Gears

Mast Rothe Erde bearings for funnel-
ling machines are provided with gecr
rings. Cutting the gear into one of the
baaring rings alfers the advaniogs
ol rot requiring o separcle geor
whaewl, which toves on design effort
and cosf,

Geor specifications will depend on
load and operating conditions. In
cases where normalised or quenched
and tempered gear rings are not
odequate becouse ofthe highcutting
and drilling forces involved, toolh
hardening will be provided.

Crirmypuste. ciniiwheed rpecelify B, s

Depending on looth module ond ring
diomeler, this is occomplished by
induction spin hl:lrduﬂ'ng_ condour
hardening or looth flonk hardening
procasses.

Final gear cutfing afler gear harden-
ing offers the possibility of minimising
iooth alignment arors ond rodial
runoul,

This production process allows HRE lo
ochieve further quality improvemaernts

in the occurocy, quiet running and
sarvice life.



Bolts

The baltcennactan gr:q'l';r influences
the Twrehonal :{:ftl}r of a lulgl!-
diometer antifriction bearing. Thare-
fore the fu!.mning bofls must ba
odequately dimensicned and cara-
fully preloaded and mointained. Con-
currently with bearing devalopment
work, our B & D Cenlre carries out
systematic analyses cnd lasts on bolt
connecions.

Belt rafing s bosed on the resulls
obioined as well ason VDI Regulation
2230. An oplimum balt connection
requires circumbsrentiolly equispoced
h-a-h:_, a riﬂid and torsion FH'-I:H:IF Com-
panion structure, and a clamping
langth of ot least five times the bolt
diameler.

Saals

Any dift penetrating into the bearing
will signilicontly shorfen its service
life. This is why bearings installed in
tunnelling mochines are profecied
by sealing systems, which have been
spacially designed by the tunnalling
machine manulocturers, A complax
combination al baaring rings, seal
supports and flanges holds the seals
in ploce or provides the contoct
surfoces on which the seals run. The
ring elements, which we hove
&upplitd for  nuemerous mulir'rg
syshams, in tha form of sphit or solid
rings, hardaned and,/or ground rings,
have performed extremely wall,

Lubrication

Depending on the application,
bearings moy be lubricated with
gither grease or ail. In today's
tunnelling machines, they are pre-
dominanty lubricated with oil. It is
possible ko provide the channels for
the lubrication of geor, roceways
and sealing tystems in the bearing
rings themsekves, avaiding additional
lubrication lines cutside the bearing.




Quality management

The comprehenshwe quality assuronce
sysiem implemenied wikin our com-
pany i3 bosed on the infernational
quality stangard 150 9001 /EM
29001

Thess regulotions relate primarily to
the prevention of emors during all
phasesof production, from thadesign
shage o cusiomer serice

Liirsymonis leuing of sag Borda

Crect hed lolowing mocrafusing
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Our quality strategy makes these
standards which hove been verified
and approved by recognised cenili
cation bodies binding for all HRE
companies. The functional efective-
ness of our quality ossurance system
is verified by regular internal oudits
as well as by external audilors.

*Quality Assvrance” is on indepen-
dent secior within the organisalion of
our company. The additional use of
quality representativesthroughout the
company, who, alongside their main
dufies, hava received special fraining
in quulir',r ossurancs, further insures
that the quality system is put inlo
proctice.

oo i oy iy for i s Fodoper B Flgphmary

The HRE guality cssurance system
for lorge-diometer ontifriclion bear-

ings is divided into quality planning,
quality control and quality steering.



Tunnelling bearing designs and applications

The Channel Tunnel

The Channel Tunnel extends more
than 50 km under the English Chan.
nal, from Folksione on the English
coastio Sangatie on the Frenchcoas!
Over 7 5 million cubic meters of marl
and limestane hod to ba removed to
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make way for the two 7.6 m dia.
ralbway lunnels and the 4.8 m dia.
service lunnel, The excovabion work
was accomplished in 12 sections by
elaven gigantic driﬂing machings,
eochweighing up to 1,00010nrs and
maaiuting 170 m in length. Tha
manufacturers of eight of these

tunnelling machines opled for Rothe
Erde large-diameter antifriction bear-
ing technology. HRE supplied three-
row roller bearings with ouler dio-
meders of between 3. 9 mond 5.9 m,
which were speciolly dasigned to
withstard the severa operafing con-
ditiane

_&’_____.a_
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Company:

Machina/application:

Cutter head bearing:

James Howden & Company,
(]

Tunnelling mochine for the
running funnel on the British
landside of the Channed
Tunnel, dia.: 7.6 m.

Rathe Erde three-row rollar
bearing, surfoce-hardened
roceways, contourhordened
gear teeth, one-piece design.
O D = 5142.4 mm
LB = 4350.0 mm
Overall height: = 435.0 mm



Spars bearing:

Rebbins Marthom

Joint Vanture, GB

Tunnalling machine for the
British seatide ranning tunnal
of the Channal Tunnal,

dio.: 7.6 m,

Rethe Erde three-row raller
beoring, surfoce-hardened
roceways, contour-hardened
gear teeth, one-piece design.
o.D.: = 32800 mm
1.D.: = 45%7.2 mm
Overall height: = 450.0 mm
Rothe Erde three-row roller
bearing, through-hardenad
raceway inserts, conlour
herdened gear keeth,

segmenied design.

Cutter head equipped with a
segmented roller bearing

Difficult ransport or assembly condi-
flons somalimeas rqqui'rl:_r tha wuse of
sogmented bearingt. Depending on
the apphcotion, tuch bearings can
pither have surfoce hordened roce-
ways or through-hardened raceway
inssriy, E.a..ump|:|- & spare bearing
which hod been ordered lor the
Channal Tunmel but was then never

e,
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Cutter head equipped with a roller bearing

Company

Mn:hiﬂn,-":lpphl:n‘llm:

Cutier head bearing:

Kowmaki Heovy Indusiries
lid., Japan

Tunnalling mochine far tha
Food tunnel of the “Kanada
River Wabker Ecgul-l:lllnﬂ'
project of the City of Tokyo,
dio.: 13.9d m

Eothe Erde three-row roller
beoring, swioce-hordened
rocewnys, footh Ronk
hardening, segmentad design.
N = B327 .0 mm
1LD.: = 7120.0 mm
Owverall beight: = 440.0 mm

Lorge-dicmeter antifricion bearings of similor design
are instolled in tha lunr.!l“n-g moachines for the Trans-

TokypoBay-Highway.



Cite baroed' Baarnimg

Cutter head equipped with a roller bearing
and an articulated baaring

Company; Hamanknecht GmkH, Germany

H-n:hir‘:tf-upp“:nﬁl:m' Miw-shield 1unn::||1'|‘|g maching
bor the Milheim/Ruhe subreray
tunnels, dio.: 6.9 m.

Cutter heod bearing:  Rothe Erde three-row rcller
baaring, surloce-hardened
rocewoys, contour-hardenad

gear leeth, one-piace design

0.D.: = J000.0 mm
1.D.: = 1940.0 mm
Owvarall height: =  490.0 mm
Articuloted bearing:  Rothe Erde sliding bearing
2.0 = 34440 mm
1.D).: = 3001 5 mm

Owarall I':-a-ighl' = BOODD mm
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Cutter heod equipped with o roller beoring

Compary:

Machine/application:

Cunter heod baaring:

Lovat Tumnel Equipment Inc.,
Conoda

Tunnelling maching for a
railway tunnel under the

&1, Clair river bebtwean
Sarnia, Cndoric/ Conoda and
Poat Huron, M'Ld‘nigunfUSﬁ,
dio,: 9.25 m.

Rothe Erde three-row roller
bearing, surfoce-hardened
raceways, contour-hordanad
gear leeth, one-plece design.
Q.D.: = &000.0 mm
1.D.: = 532835.0 mm
Cvearall neight; = 442.0 mm



Cutter head equipped with a roller bearing

Company

Mach inpl.-"ulzplimﬁnn;

Cuner head bearing:

Voest Alpine Tunneliechnik
Tunnelling machine fora

&.5 km long link gallery
through granite in Dong Hoe,
South Korea, dia.: 4.5 m.
Rothe Erde three-row roller
bearing, surfoce-hardened
raceways, conlour-hordened
gear feath, one-piece design
o.D.: = 3500.0 mm
1.D.: = 27430 mm
Owarall height: =  450.0 mm

[~
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Cutter heod equipped with a cross-roller bearing

Company:
Mochine/opplication:

Cuter head bearing:

Harrenknecht GmbH, Germany
Mix-shiald unnelling machine
for the 4.3 km long peaton-
elactran stornge ring HERA of
the Garman Mational Research
Centre for Particle Physics
[DESY] in Hnmhurg.

dic.: 6.0 m,

Rathe Erde single-row cross
roller bearing, surfoce-hardened
roceways, contourhardenad
geor-deelh, one-plece design.
Q.D.: = 2223.0 mm
LD.: = | 7820 mm
Owvarall height: = 1270 mm



Machine/application:

Company:

Machine/opplication:

Mitsubishi Heavy Indusiries Iid.,

Jopon

Tunnalling machine for the
sarvicd lunnel on the French
landside of the Channel
Tunnel, dia.; 4.8 m.

Wirth Maschinen- und
Bohrgertite-Fabrik GmbH,
Gt:'lh-;';ln':,r

Tunnelling mochine for o
woler conduil project in
Ulsanf Sauth Korea,

dia: 35 m,
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Company: Atles Copeo/The Robbins
Company, U.5.A,

Maochine/application:  Tunnalling machine for o
wransher linnel of the
Lesotho-Highlends-Water-Project

Company: lshikawajima Harima Heavy
Induskries Co., Lid.,
jopan
Machine/oppfication:  Tunnelling machine for the
Trans-Tokyo-Bay-Highway
o TTI
IHE TRAES ¥
WA i SEEERRiR BT
Company: Hitachi Zosan Corporaticn, "3 Il 5 PGS
Jopan _ - ="
Machine/applicafion:  Tunnalling moachine for the BALA Y :
Tokyo subway \ \___‘ E"l
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References

Germany

Gebr. Eickholf Maschinenlobrik
und Eisengieferei mbH

Mew! Service und Maschinen-
technik Gmb-

Voes-Alping Tunneliechnik GmbH
Herranknecht GmbH

Westalia Becoril

Pavrot GmbH

Wirth Maschinen- und
Bohrgesdte-Fabrik GmbH

M & W

Maschinen- und Werczeugbou
GmbH

France

FCB

Fives Cail Babeock

Usines de Lille

Great Britain

Markhom & Co, Lid,

Jomes Howdan & Compary
Dosco Cverseas Engineering
Anderson Strathclyde PLC

Decon Engineering

Canada

Lovat Tunnel Equipment Inc.

u.5.A.

Terra Form Fooling Co.
Carl Decker, Inc.

Boretec, Inc.

Amaericon Augers, nc.
Aflas Copeo/The Robbins
Company

Braxzil

Equipamentos Indusirais
Unideutsch Lida.

Elesco Consfrugtes &
Comércio Lida.

Maontenge Montogens
Industriais Lida,

Japan

Kowasaki Heavy Indusiries Lid.
Mitsubsishi Heovy Indusiries Uid.

Ishikawajime-Harima Heavy

Industries Co., Uid.

Hilochi Zosen Corporafion

Hitachi Construction Machinery

Co., lid,

Kokudo Industries Co., Lid.

MNKK Corporation

Mitsui Enginsering & Shipbuilding
Co., lid.

Okurnura Kikai Seisake Co., Lid.
Kajima Corporation

Mishimatsy Construction Co., Lid.
Kurmagai Gumi Ca., Uid,
Fukuyama Kyede Kike Ce., Lid.
Ohbayashi Corporafion Co., Lid,
Komathw Lid

Sumitoma Heavy Indusiries Lid.
Ohshima Kegyo Co., Ld.
Nippon Koki Co., Lid.

Makatani Co., Lid.

Osoka Jack Co., Ld,

Kayoba Industry Co., Lid.

Placse conloct us bor further informe-
tion on our lorge-diameter anfifriction
bearings.

Qur application engineers wil be
pleased to discuss your bearing
requirements with you.
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Head Office

Rothe Erde GmbH
Tremoniastrasse 5-11

D-44137 Dortmund

Phone: +49 (2 31) 186-0
Fax: +49 (2 31) 186-25 00

E-mail: rotheerde@tkt-re.thyssenkrupp.com

Internet: www.rotheerde.com

Offices in Germany

Berlin

Rothe Erde GmbH

Geschaftsstelle Berlin

Wittestrasse 30 J

D-13509 Berlin

Phone: +49 (30) 89 79 14-18

Fax: +49 (30) 89 79 14-33

E-mail: rotheerde.gsberlin@
tkt-re.thyssenkrupp.com

North

Rothe Erde GmbH

Geschaftsstelle Nord

Am Pferdemarkt 31

D-30853 Langenhagen

Phone: +49 (5 11) 7 25 35 69-0

Fax: +49 (5 11) 7 25 35 69-9

E-mail: rotheerde.gsnord@
tkt-re.thyssenkrupp.com

South

Rothe Erde GmbH

Geschaftsstelle Sud

Am Ostkai 15

D-70327 Stuttgart

Phone: +49(7 11) 327 79 19-0

Fax: +49 (7 11) 327 79 19-9

E-mail: rotheerde.gssued@
tkt-re.thyssenkrupp.com

Subsidiaries
Brazil Great Britain Japan
Robrasa Roballo Engineering Co. Ltd. Nippon Roballo Co., Ltd.

Rolamentos Especiais

Rothe Erde Ltda.

Rua Lidia Blank, No. 48
BRA-CEP 09913-010, Diadema,
Sao Paulo

Phone: +55 (11) 40 57 48 77
Fax: +55 (11) 40 55 38 92
E-mail: robrasa@ibm.net
Internet: www.robrasa.ind.br

China

Xuzhou Rothe Erde Slewing

Bearing Co., Ltd.

Wanzhai, Northern Suburb,

VRC-Xuzhou 221007, Jiangsu

Phone: +86 (5 16) 7 76 71 70

Fax: +86 (5 16) 7 76 90 00

E-mail: xuzhou_rothe_erde@
xreb.com

Internet: www.xreb.com

France

Roballo France S.ar.l.

30, Boulevard Bellerive
F-92566 Rueil Malmaison CEDEX
Phone: +33 (1) 41 39 00 90
Fax: +33 (1) 41 39 00 99
E-mail: roballofra@wanadoo.fr

Mill Hill

North West Industrial Estate
GB-Peterlee,

Co. Durham SR8 2HR

Phone: +44 (191)5 18 56 00
Fax: +44 (1 91) 5 86 90 96
E-mail: info@roballo.co.uk
Internet: www.roballo.co.uk

India

Rothe Erde GmbH

Liaison Office India

6 E, "Gee Gee Emerald”

151, Village Road
Nungambakkam
IND-Chennai 600 034
Phone: +91 (44) 8 23 63 14
Fax: +91 (44) 8 23 56 55
E-mail: re_india@vsnl.net
Internet: www.rotheerdeindia.com

Italy

Rothe Erde-Metallurgica Rossi
S.p.A.

Viale Kennedy, 56

[-25010 Visano (Brescia)
Phone: +39 (0 30) 95 20-1
Fax: +39 (0 30) 95 20-3 00
E-mail: mri@rotheerde.it
Internet: www.rotheerde.it

Rothe Erde

Atagoyama-Bengoshi Bldg. 6-7
Atago 1-Chome
J-Minato-ku/Tokyo

Phone: +81 (3) 34 34 43 41
Fax: +81 (3) 34 34 43 40
E-mail: info@roballo.co.jp
Internet: www.roballo.co.jp

Spain

Roteisa

Rothe Erde Ibérica S.A.
Carretera Castellon, km. 7
Poligono Industrial ,La Cartuja“
E-50720 La Cartuja Baja
(Zaragoza)

Phone: +34 (9 76) 50 04 80
Fax: +34 (9 76) 50 01 54
E-mail: roteisa@roteisa.es
Internet: www.roteisa.es

USA

Rotek Incorporated

1400 South Chillicothe Rd.
P.0. Box 312

USA-Aurora, Ohio 44202
Phone: +1 (3 30) 5 62 40 00
Fax: +1 (3 30) 562 46 20
E-mail: sales@rotek-inc.com
Internet: www.rotek-inc.com
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