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intraducton

Today more than ever cormpanies are striving far thad
compettve edge. Whoever doesn't stay ontop of the
carmpetition might drown in the turbulant waters that marmy
companies mustveniure across each and every day. Small
campanies are c:ans:taﬂt!}s being taken over by larg

roarations. Unly the strong suneive but size isn'tthe anby
determining factar ofwho will came out sowinnear in the grott
gaining geune.

There sre numerous companies which produce high
gquality biovde parts and components, One of these
companies iy the naume of Mavic is what this paper will be
tocusing on because it reprasents the highest of quality in
hioycle pants and cormponents, excelient sendce, and 15 very
internationally known since 70% of business is based on
expart. Mesic is & French company and some of the majar

expporting countries are the U5 A, Germany, Switzerland,
Haolland, Belgivm, Luxermbourg, England, Spain, Tawan,
faly, Japan, Austria. Denmark, Australia, Canada. Portugal,
Dwaden, South Afnica and Columbia,

kAdsnvic is & French Leey Private Lirnited Company with &n

t

executive bosrd. thas capital of 3,640,000 French Francs oy
$622,.329.00 {baszed on Apnl 11 exchange rate). The company

headquearters and factory nurnber 1 are situated in Saint-

rvigr, France. factone number 215 in Chavanod, France and

factory nurnber 3 s in Anneoy, France. The thres Mavic



subisidisries are B.GL Innovatians {Research and Design
otice) in Annecy. Catidom which i1z also in Annecy, and the
LS subsidiarny Mavic inc. in West Chester, Pennsyvlvania. bdr.

At WWestar iz the Wice-Fresident of the UL S subsidiarny and
has ean e ’trprrwiv helotul in providing irmparant information
for thiz thesis paper. The President of Mawvic s Jean
Ballanzat. The Board of Directors consists of & chairman
{Jdean-Fiarre LalCombea), & tdarketing and Sales Director
{Jdozelie Paccard), an Adrainistration and Finance Directaor
{tAorigue Charcossetl), and a Producton Drectaor {(Denis
kAQrmer).

The Administration Department and Sales and shinoing
Department can be found &t S Trvier. The factony
operations thatteke place there are the manuiacturing of
sleeved rims, handlebars and carbons wheels,
=L {Zoude Usine, Frocess or in BEnglish, Welded,

tdachined Frocess) rims are manufachred in Annacy and the

i)

tactory procasses in Chavanod consist of camponerts

machining and components assembhys

The Histary of the Coampany
1890: kAanufacturer of Aicles Welocipede, Idoux, and Chanel
{kAavic) was created. Idoux and Chanelwere the twa
men who created the company. kavic rmade mud

guards and small pedal cars for children.
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18973 A new pro

1920 Henn Garmand purchasad Mavic and ket the name

and conttnued to rmanufacture mud guards, He devoted

his e o studhding the slurminum nm

1926: The first aluminum (dural) nrm was made,
1931 kAavic stanted to equip riders in the Towr de France with

dural nms which progressively replaced wooden rims.

ek
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1 Bruno Sormand, who was & self educated

businessmean, took over for his father Henn and brought

tagether & dyvnarnique team around him. This tesun was

moivated oy

nefcrmance

-k
19
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Saint-Trvie

)

¥

JrAenic moved from Lyan o relocate in a new fad

Brunc's passion of innowation and

I:I
l‘{:-;

19771 Thefamous S2C blue ancdized rim appearad | which
was resersed anly for professional racers,

gram was geated called Mavic Assistan

Thiz program was an onginal and Indispensable to all

-
L
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75 Thefirstgrav h

airct anodized 520 FPans Boubax nim

wias created, t had the first ever application of & hard

snodized casting on a bicvcle fm. Since this innowvation,
a"high end” bicvdle canthe considered camplete

unless it has hard snodized mms.
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artridge bearing hub was peracted and

the dasdic boltorm bracket was created which swas the

first monobilock |

aottour bracket in the world 4 =

ool

m

Ll



1.000 square meter factary was constructed. This
secaond ong was built adjacent to the first. The production
area of the factary was more than 3,500 square meters.
tavicwelcomes the Tour de France.

1978 tdevvic regins production of hottomn brackets, cranksets,
handlebars and deraillaurs which are completaly
saniacabsle.

1979 A new concept called "All bdanac” makes its debut.
Hirns, which ware always known as the Cueen of Mavic
oroducts gaimed alot of companywith ather products
zuch as cranks, derailisurs and hubs This group is

called "All kALaac” and 15 used aon high end and racing

vy

Moy cles

[N
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198U The tirst professianal team was equined with “All
Fenic” parts. The team was Boston Mavic

1881: The size of the rim factony was increased from 3,500
square metars to b UGD square meters. The begimning of
cormmercialization of "All kdavic™.

1982 COORP-MERCIER-AAAYIC hecomes the first Franch
tearmn equipad "All benich

1953 kdavic has a total of 26 international professional teams
squiped worldwide.

18984 The Chavanod factony was constructed. This fadony
was where all components ather than rims were
produced. The first numerncal command machine weas

out iito use and the purchase of many ather machines
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suon followed. Thizs vear was the stert of a gresd
technical esecdution at Mavic

1985: 9 professionad teams ride "All bavic” and 27
professional tearns on Mavic nims.

Oecamber 7- Bruno Gormeand invohved in an acaidental
death. Madarne Ceale Gormand hecomes POG
{Fresident Director General).

1986: kanic starts using the CAD (Computer Aided Design)
=vstem.

1987 An additonal 1,000 square meters at Sant-Trivier 1z
constructed. The total factory areaincreassed o over

7.000 sguare meters.

1938 A new group of components for road and mountain
hikes are introduced. This group consists of cranksets,
headszets, pedals. bottom brackets, nims. and
handlebhars.

1989 Greq Lemond who was equiped with “All baic”

consocutivehyswan the Tour de France and the Waorld

Charmmicnshios. This marked the intermational

acknowledgement of kMesvic for technical advances in

matenals, research, and production. Thare was a

decision to incorporate S.F C. (Statistical Process

Cantral) to allow complete quality contral to finished

procucts with zero defects.

smmce Movermber 30 1930 & management tearm has

bean in contrad of the comparny with the cooperation of

3



financial partners and wath the direction of a holding comparny
called Mesac Finances.

tAdanvic has gone through marmy changes aver the vears
starting with domestic production and sales of rmud guards
and small pedal cars. flater became intamationally
successful with production and ssles of high quality kicycle
companents and support from world famous professional
racers. The camparmy was hit hard with the loss of Bruna
Gormend but even/ne adapted well ta a change in
leadership and continued to carry on the tradition of steaving
o top by believing in and using the same soint and
enthusiasm that kdr. Gormand had instilled. The company has
beaen atfarerunner in new ideas throughout its history. The
Ccompany has been expanding &t a steady pace, has been
inducting state of the art equipment like the CAD Syatern and
has been hiring teammembers who are cpen minded and
craative. Without thess improvemearnts and qualities even the

yggest companies may run into problems

or
| Tt

Mow let's take s look inside the Menic Factonies and
find out a iitle more about the work and parts that are part of
the manufaciuring pracess. We will focus on tempersture
treatment. coating,. welding, differenttypes of materials put
irto kManic products and other details abbout the process of
rmaking high qualdity ioycle components and parts.

The hard anodizing treatment pracess is alow
termperature electralvtic process which s camed outin a

sulnher bath. Parts are caonnected to an ancde (+) poie, and

B



they are subjecled to avoltege betwaen 0 and 120 wvolts. The
thickness of the anodizing and the alloy used 1z what
deterrmines how long the treatmentwill last. The grey color of
the anodization results froom aluminum transformed into
aluminuim axide. Thea surface treatment 1z more than &
caating because hecausze it propageates 50% inthe bhase
metad and A0 in extrac thickness. A big benefit of the hard-
anodizing treabtmant is that there 1s an exdremely hard outer
surface produced which can attain a degree of hardress 10
mes the hardness of the lightweight alley narmadhy used.
The layyer has high resistance to corrasian, it has enhanced
rivn rigidity and reduction in friction-generated heat i acts as
a thermal shield.

Ceramic coatings ave very hard and they ehimimate weaar
causad by nction when braking. They also grotect nms from
abrasive effects of sand trapred in the trakepads. The
coetfficient of fricion that it has improves Qraking
nerdormance edpeuai!v arnowet roads. The rims stay cool
during prolonged braking and keep their new ook,

The spraying technique used s avery high temperature
gas which flares from a torch at a high speed farming a
riasmea jet Ceramic powders of alurmiinum and tlanium
caicles are injectad into the jet. Theze axides melt and are
then sprayved anta the sides of the nim.
Other world-famous Masqdc inventions and innovations
for rirns include hook beaded rims for nasrow tires, stanless

steel eyelets and Welded. Machined Process (S0 )



The SLLF 18 anew generstion of nims which reach the
highestleveal of nedormance in quality and zatet}*. After the
roll bending pracess the rim 1s joined tagether by &c
welding. The braking surfaces are then machined by using
mftrr:rrwiv high orecisicn cutting tools which remove excess
metad frorn the entire braking surface and inturn reduce the
Him to an exact dimension. The resultis & smaoaoth, regular, flat
braking surface with the predizion of a disk brake. This new
rirn allews whesls o be built and trued (straightened) easier.

Composite wheels are being used more and more by
racers for therr ight weight and aeradynamicfesturas. There
are three different kinds of matenals used to manutacture
these composite wheels. The hubis, abithke axels onac
are rmade frarm allurminum alloy which is finished on a
numericalhy controlled milling machine. The tire mounting and
the flanges are made fram woven carkon filbre with a low
density and high mechamcal strength. The core is made out
of rigid polvnethacrvlic fasun. All of these components are
bonded togethar for tatal ngidity during the injection malding
OrOcess,

The Finished Froduct
The tdavic Hulo Cartridge 15 easy o adiust runs smooth,
and has a high refliakdlity rading. it has s ightweight anodized
asllay body, hghbweight anadized spindle and needles or
adjustable sealed ball beanngs.
The MMawvic headset s extremely reliahle. The Masic

Adachrment Svstem lacks the setin place. eliminating the



nesd ior comventionat lock nuts and washers, This
aftachmerd svstem alicws exttemely simple assembby: the
bearings are adjusted manually and the topg cortion is fixed In
position with the 2.5 adlen key which 15 supphed with the set.
The systermn consists of & hght anodized race housing and
adjuster nut, stainless steel races and ball bearings.
stainteszs steel lock bolt and sealed upper o-nng and lowey
mechanical seal.

bAsvic hubs gquarentee smooth running and easy
adjustment. Aflange onthe nan-gear side of the 5071 and 531
models of hubs iz offzetto allow nearly identical spoke
imnstoning an both sides of the whee!l The hubk body s of
torged. anodized lightyveight alloy. On the zide is an
anodized Iight’weght alloy spindle and inside the hub there
are lgh predsion special sealed bhearings.

The mtegrated free-wheel hub represents the highestin
guality rmechanical engineering. iz a fulh~integrated smoaaoth
running easily adjustable 8-speed hub. The freewheeal

aszembly is easyto fit and remove. Thare are seven
independent patented Mawvic CB Mavic prafile qear cOgs
which fit inta & hightweicght alloy bady. A cog is circular with
metad teath all arcund the outside portion. Betweaen each cog
iz a spacer and the cogs are locked imo place with a single
threaded cog. A couple unique features of the freewhee! are
its hardened | tempered steel pawl ratchet and its trued,

chrormiurm-pleted hardened and tempeared steel.



=ingle, double and triple chain rings can be usad with
the same crank set. kesic cranksels are made out of hesey
duly 2014 alloy. Each setis individually drop forged ta high
perfarmance. After high precision milling at & toal center all
the sets are hand polished and anodized,

ke ightwaight 7075 alloy chain rings ave also
individually finished at atoc! center and then anodized. The
inner chain ring fits snugly around & bottom bracket and
mrescerts the chain from jarmrming if it should derail

tavic has had a great amount of teadership successin
state-ofthe-=ut technology. Some innovations that this
company iz responsable for in the area ot wheeltechnalagy
are the first hard anodized nim, the first unit single bottom
bracket the first adjustable sealed bearing hubs, the SUP

acess rims. the 236G wheels and the ceramic coated rims.

Thare 1z a product called the JhAS {(Zap MMavic System)
which 15 the world's first computer-controlled rear derailleur. it
is of course a kMawvic praduct and its revolutlonary design
showes high standards of electranic and micra-mechanical
enginesring. The reason ane would wantto be the ownerof a
ZA4F s hecause of how easy itis ta wark through the gears
without hands ever leaving their most carmfortakle and
gificient position; the handlebars. By pressing one of wo zets
of controls on the handlebears the micro-computer transmits &
zhift carmmeand ta the rear deradlleur. ain features of this ZARF

=watermn are that it instantaneously changes gears whenever

the rider wants, it gives an instard response, it allows

10



anhanced sacurty and cormfort by & gentle touch on the
cortrols, and ithas a precise gear selection.

tAesvic's Zh4AS 8R00 ZAF electromc shifing systerm was.
in Dlecember of 1993, named the vear's most innoveative
product by Bioycling tMagazine. s easy o see winy this
product is so specia the more one abxout it By tapping
& pressure- sensitive buttan on one of the shifter switches the
rear derailleur will downshift or upshift one cog. the button s

eld down for more than two secaonds the deratlleur will
sweepn acrnss caqs o the smallest or largest gear. When a
ovilist iz coasting into & comer he or she could pre-select
shifts by depressing & button. The derailleur won't move into
a new gear untll pedaling is resumed and there 15 atwo
secand window fram the time the button 1s prasszed until the
time pedaling is resurmed. Othenvise & gesar change will not
take place if the rider waits mare than wo seconds o resume
pedaling. If the battery dies the derailleur will rermadn i #s last
gear sothis iz why it's a qood ideafor the rider to carny an
extra bateny elong. The strain an the battery s so small that it
can fast albout 10,000 shifts or the numbier ander mightuze in
the Tour de France.

A, drasoack of the ZAP Systern 1z that there is no
electronic device up front. Instead there 15 & canventiona!
dowrrtube shift levver and stock derailleur for the chainrings
Although sorme ovclists find a pantial remedy by instailing &
Carnpagnolo or Shimano brakefshift lever and frant deradlleur

{Campagnolo and Shimano happen to be falien and

—
ek



Japanese bioydle and compoanent giants which planio

introduce glectronic shifters i the noar fuiuy ‘= Line commaent

from & ZAF owner is the following: "The shifling 1= guickd [t
oy thew'd do samathing sbaut the fromt®,
L)

Fortunatehsthe ZAF Dystem s recanang a ot of positive

fearbeack. For examnle one rider stated " horrowed & ZAP-

cpuipned Finarslio foycle) and raced it in 3 onis. |
abzolutebs loved . Smocth. precise, and tworked every
fime™
The oniy thing electnical current 1z needeadforis to
fransrmit shift signals and drive the oylindncal, one-inch-

diamater serva motors. The motors which don’t have rotading

parts, extend or retract & pin on command.

The way thatthiz whole system waorks s st of &l an
upper pulley s attached io & carm which converts the chain's

roiany motion into inear moltion used o power & pair of shding
arms. Ywhen the rider pedals, the arms slide back and forth in
oprcsiion st ke hands rubbing together, YWhen a shiftis

plunges & pin into the teeth o

signaled, the appropriate servo motor (either for the
downishifis arfor the upshits)

Catch ane of the edms. The aim pushes {for & downsinft) or

oS once

ﬂi

it for an upshifl) the lower devadlleur. The pin retr

m

the change 1= completed. And for muliple shifts the pin

s

plunges hack down for the number of adationad cog changes
commanded. Sensars on the detents transmit infformation
mbout the new psition back to the microorocessor. Beb ave it

IC
on not this whole shifing process takes shout ] second.



Even though constantrmotion arrms add friction ta the
driveetradn, Mavic's e=ceptional bearngs and careful design
reduce drag to an extrermnely small sarmount,

Forevery problem there seems 1o be & solution and the
prablems surrcunding the ZAR Systern are nat exiceptians to
the rule. One problerm that a rider might encaunter with the
systern is "ghost" shifting on bumpy roads. The sclution is the
use of titaniurn solenoid pins. Insufficient chan tensian right
nose another problem. The solution 13 & stronger ssrag
spring. Problern number three is a laose cable connector &t
the derallleur which can be remedied by a new slug design.
Azsoned shifting problerms can be sobved by better
wegtherproofing. Braken wires can be upgraded with
strangerwires and junchions. To remedy a short batteny life
thera iz a new batteny isolation crcuit. And finadly if the spaal
far excess cable doesn't it cversize frame tubes there are
new spodd sizes avallakbie. Good news is that the uparades
and solutiong are aveilable free o ZAP cwners throuch
dealars.

Therare cther Mavic parts but hopefully the
afocrementioned desconptions give a goad ides ol what goes
o & tdavdic product. Different tvpes of alloy are used in
differant parts but the same high standeards are usedfor all
parts. MMewxd we will ke looking atteams, indiidual racers and
YECESs.

A few amateur teams that are equipped "All Meac” are

Federation Francaise, the Canadien Federation and the U.S



Federation. Some professional tnathletes who cany out the
hike potion of the race while equipped "All Mecsic” are Fob
Barel. the 1931 European Champion fraom the Metherands,
Jesn Luc Capogna, the bth place fimsher in the 1993 Wiorld
Cup from France and Susan Nielsen, the 1992 BEuropesn
Chearnpion fram Denmark. Sarme of the races where Manic iz
well noticed are the Towr de France, Tour du Font, U=
Corestates Reace in Philadelphia, US. Praftessional
Championships, ron Triathlon Alpe d'Huez and The Indoor
Triathion de Beroy.

bdendic provides aveny special service to all racers

alled MNeutral Technical Support. Equipment that this
Azsistencs team uses consists of cars, motoroycles and
radias. The teamn ;:nra\a'ide-a anvthing from tires all the weay up
ta new hiovcles. For cerain races bassic equips the vehicles
of race organizers. directors, jJoumalists, doctors and guests
with »HF radios 1o keep them informed with every detail cif
the race. The number of people and avnount of equipment
provided would degend on the size of the race. The major
goal of the Meutral Technical Suppon Team is o make the
race betveen peopie and not machine.

We hewve looked at the histony of & Franch company and
its present organizaeticnal structure. We have learned centain
detailz akout the manufacturing process and the firnshed
products that are ready to be putio use. The ZAF Systam
gives us an idea of what role French mnovation plays in the

wirld mearket Evean though Meavic is considered o be a small

id



cormpany it makas a giant statement by equippmg winnars
ke Greg Lemand in the Tour de France and Fob Barel in
mejor triathion events. The MNeutral Technical Suoppont that
bAasic provides should win the resnedct of all racers since any
mdndadual racer might be in need of such support. Dwould hike
to stress that | don'twartto stefttype and give the impression
that all French companies are like kawvic Pwould imagine that
- similariies 1o Mavdc and differences of tMavic can be pointad
out with each company thatis looked at. Finally lwould ke 1o
SUIM ry paper up by stating that Mavic iz & French bicycle
perts and companents company, dealing with iernational
sales and distributicn and striving o be the bestin evervthing

that it does.

—
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652

Fraise pour boitier de
pédalier

653

Centreur de fraisage
654

Porte-fraise

670

Clé pour rondelles d’appui
des roulements

673

Bombe d'huile lubrifiante
6701

Jet de montage des
roulements de pédales
6702

Jet de montage des
roulements boitier de
pédalier

6703

Jet cle démontage des
roulements moyeux et
pédales

6704

Jet de montage des
roulements moyeux
6705

Clé de serrage boitier de
pédalier,

652
Bottom bracket cutter

654

Cutting handle

670

Pin tool

673

Lubricant

6701

Pedal bearing mounting too!
6702

Bottom bracket bearing
mounting too!

6703

Bearing removal tool tor
pedals and hubs

6704

Mounting tool for hub
bearings

6705

Bottom bracket mounting
ring spanners.

653
Cutter centering pieces E
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