Ask any armchair expert and they'll probahbly
tell you that carbon fibre bikes are fragile,
disposable and certainly not repairable.

In reality this is far from the case.

Raoul shows off two of his home made toys; 8 monocogue
MTB from the early 90s and a superlight 600g road frame
[and that's a 58em with integrated seat post too!).
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facturng shactered frame mbes, there
comes a point where the expense makes
it oo longer viable. Why bother repairing
a damaged carbon handlebar for él[#lﬁ
when you can buy a new one for the
same amounts

The !'li.Hi.{i:hI hurdle in getting a ca rbkon
bike repaired used to be Anding somecie
willing to attempt the job, Wich the re-
CENT MAalnscream _|.'_|:|::-'..'.-'[|'| Nl q.;l,:-|11|1|::|:.'i1|:5 I
eveling, a number of carbon bike repair
businesses have emerged, many evolving
from other felds where composice mate
rials are used,

Oprions are certaindy a good thing but
how do you pick a truly prafessional
carbon repair business from a potentally
dodgy one: Well a litle research in the
tallowing areas should point vou in the
right general direction,

M Parching up carbon fibre dash-
boards on suped-up Hyundai's is one
thing, but the frame on your bike is a
structural member and a whole different
scenario, Knowledge of composites in
structural applications is vital, if they've
worked with bikes before then, even het-
ter, Familiarity with bikes means the re-
pairer should be aware of the loads chat
the repair neads to handle as well as hav-
ing background knowledge on the cype
of carbon and manufacturing technigues
used to build the bike in che Arst place.

M Ask about their track record. In my
research I found eepairers with up to 25
vears experience in fixing carbon hikes,
Sran Sokolowski from Bike Addiction
in Manly (Sydney, MAW] started repaic
ing the old Centurion and Virus carbon
road frames back in the 80s and has been
dioing it ever since. It's now a full-time

Iest Case

four-year-old Scott Spark, [ went

through the process of looking for
a suitable repairer. My research led me
toBaoul Luescher of Luescher Teknik
twwvreJuescherteknik.com.ai and www,
carhonbikerepaircom.an), A cyclist him-
figlf, Raoul has been dealing with com-
posites tor 20 years, working for Bocing
Aerospace, the Defence Force and the
Australian Institute of Spore. Major bike
brands also consuly with Raoal on frame
design amd manufacturing process.

In his spare time he has employed
his knowledge of compozites 1o guild
his-own tovs; home-made carbon
monocogqoe MTHs in rhe early 30s and
more recently he's thrown togecher 2
superlight road frame thar comes in at
around &00g—just for fun of course!
He's dabbled in everything from malk-
ing carbon-soled road shoes o carbon
seatpost clamps.

Knowledpe gained from years of wark-
ing in the aerospace field, combined with
a passion for ¢ycling has placed Raoul
in a unigque posicon, so recently he ook
the plunge and went into business for

A frer damaging the top tube on my

job tor him and he has averaged five or
six frames a week for the past two vears,
That's ower 250 frames a year and he
hasn’t had a single repair come back due
to fatlure. Likewize, Glen Oldfield from
Carbon Cycle Repairs in West Auscralia
(www.carboncvelerepairs.com.au) has
done MM} repairs in the past three vears
with no issues, Glen has been working in
the COMPORIies i|11.‘|u:-:l'rg.- Far aver 20 yvears
i1 fields ranging from Formula 1 cars
(McLaren and Jordan) to aerospace with
the Beagle X Mars planerary lander,

M Don't just believe the repairet, seek
out customer references, These can be
from other riders who have had work
done, or from bike shops and importérs
of carbon bikes—who do they encrust for
their carbon repairs?

M Find out who the insurance compa-
nics use. In the same way as your insur-
ange company will recommend a panel
beater to fix your car, speciafist bike in
surers may loock mto frame repair rather
than outright replacement for damaged
carbon bikes. To maincain their good cus-
romer rélations, the insurer would only
sefect a repairer thar they trust enticely.
Firid out whao the bike insurers use and
you'll be an che right track

M Warranty and insurance. Ask
whether the repairer offers a guarantes
on their work—>5tan from Bike Ad-
diction offers a five-year warranty on
his repairs. Hupur.‘thﬁ: repairers will
have Jli.’lhi“!'_p' cover, Glen Oldheld pays
thousands of dollars a year For liabil-
ity CO¥ER just in case a repaired bike
goes wrong. Shonky backyard repairers
won't have liahility insurance,
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himself, repairing, d:slgnlmg and consule-
ing on composites in oyeling,

%m: of thr:: kew pmn:frh:!% swaved me
to wse Raoul for my repair was his ability
to thoroughly inspect carbon using ul-
trasound, X-ray and various other fairly
advanced testing methods. Most carbon
repairers will assess damage acoust-
cally (tapping on the frame) and visu-
ally. While acoustic resting has irs placs,
ultrusound examination provides a far
more prcise pictire of whats going on
inside the frame,

Why don't other repairers use ultra-
soundf To start with the equipment is
VETY L*xﬂemiw.—u pwenrds of 310,004 for
a portable device and around $1,500 for
each probe, Bevond that, it takes many
vears of specific training — usually in the
aerospace feld = 1o accurately assess the
readours. Auseralia-wide approximately
60 people are qualified 1o pass an-aircraf
n:nm||_'lmﬂem T Ell'neirlg sake g fly; Raoul
has held certificarions and approvals in
both commercial and military asrospace
for this dury. Crwverkill for your pushibike?
Perhaps, but the knowledge that vour
repair is being handled by a consummate

Acoustic testing can detect internal
delamination, but only where the
damage affects & reasonably large
ares. By comparison, ultrazound can
reveal the tiniest EpBEACY.
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Thig raad frame had obvioue top fube
damage from a handlebar impact. In
this case, Rapul found delamination
way back at the seat tube junction—
it"s unlikely thet this would have been
detected without ultrasound.

prrofessional and imspected to aerospace
standards will cerrainly give pesce of
tnind the next time you EI'I: the trail, And
if the technology is available, why not
nse it e have your repair inspecred?

You may wonder wllzn.' such a highly
qualified individual is working for
hitself fixing broken carhon glk:-s when
he could be on $ 100,000 plus at Boe-
itig, | asked and it basically comes down
to a lifescrle choice, Atrer 20 vears in
aerospace he was bored, and Raoul likes
working on hikes; everv repair presents
its own engineering challenge, he’s work-
ing to help like-minded people with his
passion now serving as his dav joh,

Carbon already dominares the high-
end road marker and is rapidly gainin
num bers i all aspects of mountain bik-
ing, Despite this, many remain sceptical
of carbon or simply don't know thar it
can be fixed. So rather than keeping the
process under wraps, Raoul was happy
te explain the repaie steps and to of-
fer-a real insight ineo whar's involved,
Demystifying the marerial can only help,
as cacbon becomes more and more com-
monplace in the dirt.




demaged the frame when 1 craghed and the gear shifter
IuL.J slammed into the top tube. Normally I'd hayva the

orake Sshif EVED --L. T enough to stay pul but lsose enough
Fhat they'll mave in @ crash before damaging the frame:ar
greaking Tnemseives. bor whatevar résson 1d dane my levers
up too tight and the head of a bolt on the shifter gou ned the
Pop tube: Over four vears of general |r'||| iding, my frame
had copped planty of general wear and tear, rogk bashes on
Fhe down tube, chein-suck and 50 oo, In this case; the depth
uge concerned me, 85 1 know the Spark s such o
ightweiaht fTrame; &t 1,830g nciuding the shock there can't
oE much wall thickness to the frame TUbes. To stert with I e
migileéd & sharp close-up photo to Raoul and he sogaested that
I warranted Inspection.

gf tha il

cE the probiem has
been-assessed, the dam
2oed ared 8 teped aff

and sanded bac k'--.l and. The
r ame needs 1o be Teke "_|"\-r~,
""" ilid Base material with &
LI'!-'| aredual taper aut ta 1he
sdge. What was 5 2mm wide
nOuge now expands out to an
BOmim wide depresslon. This
5 the base for a "soart
and the strength
o between thie re-
pair and the griginal material
relies on the Taper providing
orE al surtace sres. VYarious
engineering oaloulaiions apply
ensure that the strenath
offered by the bond excesds
the strenath of thie parch
his step is done an & vacuum
iEirZTl"T.IZ ien table={t's got
holes in the ch top witha
fan underneath fo suck away
I1-=I carbon --||=-._ In sddi
110 keeping the job clearn,

-T reduces The chance of
treathing in potentially herm-
ful carbkon fibre dust

. |

hile the Inspection technigue varige depending on the
w part, ultrasoend is proGebly The most commaon method

used, Ultrasound fets Raoul gaege the wall r' |.Lkﬂl 53
and sasess the Integrity of the
zorosity, gir bubbles and bon
indlogtion” on The resdoul

artrom. Internal delamination,
g -isgues will all show up B8 &
It vou know what you are looking
a3t Indications as small ag 3mm ora single ply of damage in the
ayup can be detected—It I3 extremely. sensitive.

in sddition to checking The area iImmediately surrounding 1he
damage, Raoul wil often go rlght over the frame—especialiy
where 8 frame has been subfected To a resily heevy impact
Internal delamination can sometimes appear in areas distant
irom the main impaot pofnt

Ihe dlfrasound revesled that the top tuhe on the Sgark
averages just 1.0 to 0:9mm thick and the-gouge hed gone
thraugh faur plies of carbon. Each ply 13 approximately 0.1
te 0.13mm thick, so the _-.|||—_]E' hat compromised close o
0.5mm of the carban—that's around half the wall thickne
an the Sgark and definitely something fo worry about. Raol
alsn checked right over the frame, looking for any ather
gamage. He didn’t find stroctural Issues In other areas, so
the frame was well worth regairing.

get-s much oieargr picture of the frame construction; 14

10w 28y o s2e all the ditkerent levers or plies of carbon
that make up the frame fube. Raoul now gets In close with
a magnifying glass and notes the number of plies, as well as
the orlentation of the fibres In each ply. Unidicectionsl car-
won forme the structersl heart on most carbon bikes and the
directlon that the fibres travel in determines the performence
characteristivs of each part of the frame. Dlaganal placement
af the fibres provides more tarsionsl stiffness while llnear
pleoement limits langlfudingl-stretoh. Teking note of the fhre
arigniafian means the pafch can be matched o produce The
SEME performa |'|“ characieristics 25 the ariginal frame mate-
2l In addition ta retaining the seme ride '|.l'|-1', matching The
strength and stiffaess ensures the patch doesn t place undue
stress on the surrounding material

E fter a wipz over with 2 solvest to remave any residue, vou




acui vaes unidirectiongl prepreg carbon for the bulk of hig hie corbon gatch needs fo-be undar co
repalrs. Mozt carbon fremes are made from this material, cures to adhere properly to the origingl
50 pnce ggain the repair materisl ghould closely match The There ara various ways of schigving thi
original frame construction. Prepreg comes in flexible heets | bagillustrated here is e of the-most popl f
if-carbon cloth which fias already been [nfused with The ap- airtight bag was formed araund the f s | ihe uging
roprizte amount of resin. This fabric needs 1o be kept in the Tape @nd 8 sheet of he :]r registant plastic. The petoh
fregzer-to-prevent it-from c -'“| g nard) whilst in stopr- pedded to engure that the pressy !
afe. with 1ens of thous fied up I & stockpile of FLIII.:I"- A vaouum fube I8 fnserted 1o suck all the ale ouwl
grepreg rolis, Reoul rune two || l:'.’.‘LI In different locationg 25
will 8 & hack-ug g:—.n-—ra-n.' in chge the power ooDEs out —
Following M=z notes on the arlentatian of the fibres 1r gach
spat within the tube. he cuts'out patches to meteh the shape
af the indent. The scarf fager has exposed sight-plies r_|f arbon
at the deepest point, so 2lght patches are cut starting with
the emall |“" are ar the bottam of the hole. This part of the
process inoks more like patchwork auilting thas edvenced
.::.|||::|.".-.I.- reEpsEi
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ing material = camoved Trom each unidirectiongi VEDLUM DEd NEE ;
--'- ch and they are cerefully gositiohed an the frame, Once heated to over 100 degrees "|=' o
TI'=| e's no glue involved ss the resin thet's held wWithin the turns ta |I'| d. Linder camprassion, [T m -_I::*J 1
prepreg is tecky and hoids each patch to the frame. With all III: exigting frame material, with ar y BMCBSE rEEiN pus
glght patches in place, a lithie hegt is applied with 8 hot @lr-gun 1T 1F MCE CUred, i's ':u_ carbgon fibre that pr __;l,p_-_-
to saften the material and help I mould 1o the frame. 1I1:-' re the reain is only therete hold The fikres in
pEACE, & CESIN-Or sk i n will com-
promise the stricture and
during the curing arooess
freme iz left To bake overn
Some regairers rely gENergl-purpose resing thef cure gt
Iower tEmpera tound 10 baat bulldlag or general in-
dustrisl use)l. Reoul chopses o USE BEFN3PACE-BEOrOvVED TEDATT
rEEING with 2 high glacs frangition fempo [Tal, as thay
malirtain 'l11i struniural gualities when | &1 Yau
nika has bean siting in the back of the car
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gnid & removed, Once the bladder Is removed, the nateh

i sanded baok on the versum bench ta oy it ug, In
his ca&e the resin hes run eround the edges and bled g littie
Beyond the repalfed ares—a orefly normtsl occurrence as the
regin has a viscosity similar 10 water when [t |2 n the oven.
With the excess resin removed, a light going-over with wet-
gnd-dry helps-To polish it baok &nd provide & seamiess finfsh
with the reat of the frame. The fintshed wall thicknees s now
comparabla To the arigingl structuce with elose $o-identical
mechanicel properiies—in effect it is a5 good 28 apw,

AHEI' three hours In the aven, 1he frame ig-atiowed to cool

1hes Ing ropgairs, and does g0 with dureble automotive

two-pack paint, In this pase the resin had ron over the
Fed-pin sFripes, sa they were masked off end fouched up foo.
Another speil in the oven to bake the finigk sad the frame s
ready to rall,

With such a rare blend of oualifications and blke know-
how, Reoul hizs found & high demend for hiz services: bothin
consulting to ke maEngfacturers gnd repairing blkes for rid-
£rs Bnd insurance companies. IF If came 100, peinting 15 ane
aspect that Raoul would cansider outsaurcing, allawing him to
focus more camplefely on the Impartast oart of his job; the
structural carbon regairs.

TI'.I provide a complete s=rvice. Raoul elso paints and fin

ished repalr with ultrasound. This will reveal if there were

any vacuum/compaction issues when it was in the oven or
it any plies in the pstch shifted Inside the bap. Carbon fibre 1s
extremely strong, but only when the fibres themeelves are lald
out In & straight and consistent manner. The final inspection
ENSUres There are no kinked or folded piles within the regair.
While you can see the repair peteh through the clear eoat, i is
smooth 1o touch. The repaic doesn't look that different 1o the
rest of the finish, which like most unidirectional cachan bikes,
i5 8 patchwork of different plies anyway. Fremes thar have a
more consistent woven finlsh can also be matched with the
same 3K, BX or 12K carbon used on the visible outer layer.

U sudlly done before the painting. Raoul will Ingpect the fin-

COST & WARRANTY
aoul offers s Ave-yveEar warranty an his
FEREIrE=(n most cases that will be better
than the origingl manufacturen’s guaran-
fee. While it obviously varies depending on
the complexity of the-work, & regair sich
22 mine will st you back a few hundred dollars, It's
more than reasanabie when you consider the cost
of & replecement frame
and profeasianaglism of the
repalr 2nd hig eguipment,
Raoul alss conducts frame
inspections for customers
who have heavily crashed
their bikes but can't see
any obvious damage. Like-
WiSE. 30me geople reqoeest
this service fer peace of
mind when buying or saliing
g second-hand blkp. Non-
destructive frame ingpection
using ultrasound will set you
back aroond $210.




