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iring the 2006 AGMA Annual Meeting Ratand Ramberg, President of The Gear Works. Seattle,
mmmmhur asked ma f| could arganize Information or 3 trada tour through
rmany’s best and most representitive gear Companies.
mﬂwﬂw I!in: llaurslmnhi tutks piliace i Al 2007 following the German Hlannover
ixhibithn, MMMW|MJ:LM W i plesiy of time 1o select and seod iquiries
1 Lmnm]pmdutqm it they werie willimg (o welcome the AGMA and it
mﬂwmmti\mlgmﬂhﬂmﬂ with thi comprios and 1o £Renmge
Hﬂ.lmhlﬂnm cotpemtion.
S | know Hmhﬂmhllﬂm{ Jan industey; especialy thecompanies
||ttmmnllﬂllwm Lelected o representative number of

i

-.:thp&l:llﬂ.ﬁmnﬁngﬂu marine, industrial, wind power, gear motors,
* construction- and heavy vehicle gearings industries,

Almostall of the inquired companies responded positively upen
my request and assured high-ranking receplions, ahop

tours and infommative disoussions,

The fallowing companies were selected and visited:
Renk AG, in Rheine
Flender A, in Bochol
Winergy AG, in Voerde
Eigkhotf GmbH, in Bochium
Waolfgang Preinfalk GmbH, in Sulzbach
SEW Enrodrive GmbH, in Graben-Neudord
Liebhherr GmbH. in Biberach
Y Eredrichshafen A, in Friediichshafen




Renk

Renk im-
I| pressed

us iwith — fe 3
the high . "k 4G, in
volume  production: of —
maring gears, large industrial and spe-
cial desipn gearboxes. While their parent
company in Augsburg is mainly active in
defense gear work, Rheine represents the
civilior commercial part of the business.
Henk had just undergone a major internal
reorganization after they had moved into
newly built production halls. New foun-
dations in prepatation announced the ar-
rival of mere new gear cutting and gear
grinding equipment for up to four meters

—

dramatic growth of their business as the
muarine industry is expanding and Renk is
one of its major suppliers. They have al-
most stopped making wind power gears
or capacity reasons. Almost all their gears
are carburized hardened and then ground
10 precision.

Flendet
Acquired by Siemens:AG in 2006, Flender
predicts a further dramatic growth in the
wind power business and, therefore, con
tinues to invest in gear pro-
duction equip-

goen?tt

ment  Several
foundations waitto be equipped
with machines during the next month. In-
teresting todearn was that their nexe grind-
‘ers have dual functions which means, not
-onltyido they grind teeth but also the bore
while the gear is still inposition onits fix-
ture, Fifty percent ol thelr business is wind
power gears ofwhich the biggest deliver s
MW We saw several of these hupe gears in
production. [n particular those planetary
gears are impressive. Flender is probably
‘Genmany s biggest large gear plant, Their
novated buildings are packed with

Flande! m'
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in capacity. Renk is preparing for a further |

lthe most modem gear
- anid other machines; hard-
Iy one is older than 8 years.
Flender is also very active in
| China and India where they
have now also begun to man-
ufacture wind power gears.
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winerqy AG, in Veerde

Winergy

Winergy is parl of the Flender group of
companies, and is loeated in Voerde near
the Flender Bocholt plant. The plant was
commissioned in the year 2000; all bigger
Flender gear unitsare assembled here

Winergyis thesapplierof complete drive
systems for wind turbines, including gear
units, couplings, generators and (nverters.
According to Winergy, every second wind
turbine worldwide is delivered from here,
The breathtaking, top of the line. huge for-
mer vessel plant houses seven test stands
of which the biggest has a capacity of 14
MW just being installed. Several thousand
gear units and generators were delivered
in- 2005, for a total capacity of shout 600
MW, representing a fotal sales amount of
about € 525 million. A two-digit increase
| is expected for the current year. In addi-
tion to manufactunng gears for their own
assembly lines, Winergy is also one of the
higgest buvers of open gearing from all

ol Europe,
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Established in 1864 as a foundry for mining
equipment, the company gréw to become
a leading supplier of the mining industry.
One can siill feel the pride and wealth of
this turn-of-the-century company as you 3§
enter their main building. We were shiown -
the biggest ever built shearer loader with

a weight of 150 tens and two loading

drums each having a 1000 kW motor,

which was headed for delivery to China.

As a result of the declining mining husi- S
ness in Europe, Eickhoff had to unclerpgt -
a major structural change. In the middle
of the 1990s, the privately owned cormi-
\pany decided to invest in the upcoming
wind power industry. With about GO0
new gear units and about 250 rebuilt
ones per year, Eickhoff now is pne of
the larger manufacturers supplying to
worldwide customers. Five test benchi-
es for up to 5 MW are available; their
biggest gear units have a capacity of 3.6
MW. One of Eickhoff’s traditional activities
i§ their foundry for parts up to ten tans in
weight--a great advantage in times when
castings are hard to come by. Eickhoil hias
just recently decided to build another geay
produgtinn plint outside Bochum.
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wWolfgang Preintalk cmbH, in Sulzbach

Wallgeng Preinfalk
The “youngest” company onour tour and
vet, most arractve o see for many ol
the group. As a medium skze business;
many of our group discovered sl
ilar challenges compared with theif
uwn survival strategies, Mr, Preindall
founded his company in 1976 1o sups#
i ply the mining industry with transmiss
~sion spare parts and other mechanical
elements. Located in the Szaarland, ong
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' ' &l business he started to became a sup-
o plier of lnpse gears and invested heavily
into gear cufting and grinding equip-
ment. He added a remarkable heat treat-
ment plant and testing facilities and is
now one of Germany's first addresses
for gears to the wind power industry. W.
Preinfalk is buildinga new facility where
buhe wants to unite all his activities under
pne roof.
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SEW
Eurodrive
Inter -
nation-
al market
feader in
drive en-
Zineering
providing
EEAT  M0-
lors, fre-
quency
= nverrers,
_ industrial gear tnits, control
electronics. Under the motto people
Cwant solutions not products; SEW offers
' wide variety of drive technology for all
| kinds of applications. The family-owned
| company employs 11,000 people world-
ide, with sales in 2006 of 1.5 billitn,
SEW has 11 manufacturing planis
Germany, France, USA, China, Bra-
#il and Finland. From there all parts are
shipped to 58 assembly plants world-
wide. The large volume of parts has al-
lowed SEW to staeamline their produc-
tion to the absolute optimiim.

Nowhere during our trip we were able
6 see manufacturing cells run by teams
of operators fully self contained and re-
sponsible for their products and ma-
phines. Operators are encouraged 1o
Contnuously optimize'the manufactor-
fing process; the resultis presented onin-
jormation boards throughout the plant
fkaizen). To further optimize the man-
ufacturing process and to reduce intra-
ltompany traffic; even the heat treatment
S hlant is in the middle of praduction. You
eould not feel heat or see dirt - the fa-
Leility was absolutely olean. SEW was the
first plant | ever saw where the machine
pperators pack their products in box-
ks, ready for shipment. Privately owned,
the social responsibility of the owners is

Haines and Now]in

tre nicely decorated, the canteen looks

fisible everywhere. Employee lounges

| L . i
mote liké a conference centre serving
three course menis to the peaple. [obs
at SEW are highly appreciated and this
is what SEW wan(s and needs -well edu-
cated technical siaff.

Liebherr
The Liebherr group is the typical ex-
ample for a WWII post war success sto-
ry. It is said that Hans Liebhery a build-
ing contractor-in 1944, needed a crane
which was not available after the war.
‘He decided o build one by himself.
Obviously It was so well designed; ev-
erybody wanted one and this is how it
all started. Today, Liehherr is one of Ger-
many’s biggest and most successful n-
dustrial groups, active in many felds,
Still privately owned, Liebherr employs
24,000 people, total sales about €5 bil-
linn in 2006, Active in many industrial
fields like construction machinery, all
kinds of cranes, supplies 1o the afreraft
industry, machine tools, Liebherr needs
gears of all kinds and sizes. We visit-
ed theit impressive Biberach gear plant
and saw gear machines: of all dimen-
sions. Some of them are especlally built
for their specific needs and not availahle
in the market. With the farge number of
cranes bullt, their rope drum produc-
tion was remarkable. Most impressive
to all of ns; however, was to see Lieb-
herr's slewing ring (geared bearing) pra-
duction: Twenty thousand are built here
per year in sizes from 1.2 to 5.6 meters,
mostly for erane and wind tower

applications, Huge ma-
chines are necessary 1o A -4
machine these parts. Y
Their failure rate is said
to bezero percent. Once
mounted in awind tow-
er they better not.

ZF

Another  superlative
on our trip. Welcomed
in their large R+D
CEntre, We were: giv-
en a detailed insight
inall of ZF activities.
With 120 production
facilities worldwide,
€12 billion in sales
and 56,000 employ- —
ees, the company is
most probably the biggest manufactir-
ef of automobile drive technology of all
sizes, including for spectal military ve-
hicles, The R+D centre, emploving more
than GO0 specialized engineers, does
mainly research waork in vehicle simula-
tion behavior, noise excitation and op-
timization, FEM optimization and gen-
eral design. We were invited for & tour
through their truck gear production,
With a production target of about 30.000
gears-a day or about 1 million gear box-
£5 per year, ong can imagine that these
numbers can only be achieved
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profitably with
the latest state of the art tech-
nology.

ZF especially stressed the fact, that
they have reduced the number of "non
productive” staff to an abSolute mini-
mu, Lo a very lean production. There is
one foreman for the'whole building, all
the workers at the machines are hooked
up with a central production contral
system and tun their production cells
autongmous. "We canonly hire the best
educated, there are no jubs {or the un-
trained.” Their training centre, afactory
of its own, is nearby.

Summany

We were especially impressed abour the
educational programs that all compa-
nies practiced. Five to seven percent of
the total pumber of employees are ap-
prentices over a period of three to three
and a half years. In addition the compa-
nies provide practical training for stu-
dents in cooperation with the univer-
sities. Apprentices spend 50 percent of
their time in business schools, the rest of
the time in the companies, learning the
practical side of the business, Should
a company not have s own maining
workshop, they sharethis part of the ed-
ucation with- other eompanies.

Also very remarkable was the high de-
greeof automation of the mostly modern
machines, If at all possible, one worker
runs two to three machines, they are ed-
ucated to eperate checking machines,

the measuring results are computerized
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and statistical .guality
controls are made, At
the same time the con-
dition of tools and the
machine quality itself
are monitored. Opera-
tors change their tools
by themselves; all neces-
sary material is available
at the machines.

This avoids the other-
wise  necessary support

personnel reducing un-
necessary cost, Machines
are running without stop,
24 hours daily. Produc-
ing in cells has generally
gained acceptance. The op-
erators organize their work
as if each team is a factory
vl its own. One cell usually
contains all necessary ma-
chines and tooling, The op-
erators organize their holidays or days
off internally.

They are encouraged to continuous-
ly oprimize their working process, with
trained staff assisting. The results of
their improvements are published-and
documented  on  information boards,
"before, after.” This, we were fold, “is
only possible with highly motivated and
trained staff.” And in my opinion, they
are generally better paid compared to
those "normal” machine operators. In-
tetestingly, the labor unions are all for
the system because it saves jobs on the
long run. Modern machines and well-
tratned staff have lead to very lean com-
pany structures. “We have more Indians
and less.chiefs again.”

Having mvested & tremendous
amount of money in raining and ma-
chinery; wages play only a secondary
role in the caléulations of the compa-
nies. As a global bidder, Germany’s only
chance in competing with new eceno-
mies is o offer top quality at reasonable
prices and (o start operations in “the 1i-
pos den.” And it all starts with educating
people — continiioushy: O

Hagen Hofmann has been working in e

gear industrye since 1965, and for most
of fis caveer worked for Hafler GmbH
In ¢ variety of positions  ranging from
head af desipm to president of the conngii-
ny.  Hagen may be reached by ¢-meail fo

hagenhofmann@gm.de,
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AGMA would like to scknowledge the

following people and companies for
attending the AGMA German Trade Missjon:

Crap Daneck], '.F.F'.'Ehgini.-r::mg
Feicregrd Industres Geat Dperations

[aye Doy, Frosident, bef Group
Rexnied Industries Gear Qperations

Louiz Erted, Prasident B CEL
Qverton Gear & Too| Comporatian

Fck Fullimaton; President Edreasurer
Mitwaiikes Gean Company

Sam Haihes, President B Treasurer
Gear Mations, Inc.

Rary Mehra, Fresident
Unig=arIndustnes; [nc.

Garelon Wew, Matiaging i
Ropsen Gears Py, Lid.

dack Mooedin, President
C-B Gear-B: Mathing, Inc,

Grag Fortes; President
Standand Machine

Roland Ramberg, Fresident
GearWorks - seattle, inc

Stevling Hamberg VE, Sales
Gear Workis = Seatthe; nc.

Chis Wellman, VP Opemtions
Chiczpn Gear - LU James Corp;

Wayne Wellman, CEQ
Chicagn Gear - [1.0, James Lorp,
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