Ducs Unlimited Club Meeting
June 21, 2003

Ducati Modification Seminar

“Essentials”
Many consider these the “essential” upgrades or modifications for Ducati.  Many of these will apply to all flavors of Duc (as well as many other makes), but our example in this case is the Superbike.  

· Exhaust System – Bigger isn’t always better…  (Show Anatomy Graphic)

· “Slip-Ons” ($500-1200)

· Slight Performance Increase – PCIII or Chip Recommended

· Lighter in Weight (MUCH!) than stock exhaust cans
· Aesthetically Pleasing (Carbon/Titanium/Aluminum)

· “The Voice” of a Ducati

· “Half Systems” or “Intermediate Systems” or “3/4 Systems” ($1000-2000)

· Measurable Performance Gains – PCIII or Chip Required

· Eliminates “pre-mufflers

· Significant Mass Reduction

· Larger, Smoother Crossover Pipe

· Big Tube Rear Pipe Section

· Sometimes with Reverse Taper Cones @ Exhaust Can

· May require different heat shielding

· Full Systems ($1500-3000)

· Performance Gains for Engines with Head/Cam Work

· May be a detriment for mostly stock engines

· Significant Mass Reduction

· Can Shell Materials – Carbon / Aluminum / Titanium

· Aluminum looks good, can be polished, and is cheapest

· Carbon looks great, but quality can vary, and there are sometimes issues with carbon losing it’s luster over time

· Carbon shells stay very cool (insulator) if you have heat concerns

· Ti looks great as well, I like it – very “racebike” look and feel.  Can be cleaned up and “refreshed” with scotch-brite

· Can get hot like aluminum – some argue there is a benefit to this…

· Easily dented (very thin stuff), and slightly heavier than carbon

· Gearing

· Most Ducs are severely under-geared (top end biased) in stock form

· 14/36 – 748

· 15/36 – 916/996/998

· 15/36 – SS, Monster

· Front Sprocket ($40)

· 14 Tooth OK on Superbikes, Some don’t agree – 748 used 14T Stock

· Lightweight / Standard

· Always a steel sprocket – be careful to get one for the right model

· Rear Sprocket  ($300 QC)

· Steel vs. Aluminum – You decide

· Steel = Heavy but very durable

· Aluminum = Lightweight but requires you to keep an eye on it

· Quick Change – STM vs. AFAM vs. Renthal

· Changing ratio doesn’t require any teardown

· Limited by chain tension adjustment eccentric

· Slightly Heavier, but Replacement Cost is Lower

· Look for carrier with cush bushing retaining “ears”

· Chain ($100-150)

· 525 = Stock Chain

· 520 Conversion – OK for All Ducs, requires eye on maintenance, lighter

· Conversion requires new sprockets as well

· 520 is a thinner gauge sprocket, higher stress per link/tooth

· Clutch Cover ($150-300)

· Dry Clutch – Keeps it Cool, and Allows dust to escape

· Some like the “jingle” – some don’t 

· Personal Choice

· Some issues around washing / rain / etc.

· Many cover designs (windowed, machined, slotted, half, etc.)

· Recommend full cover – aluminum

· Carbon covers are pretty, but won’t protect clutch in a fall

· Half covers are OK, similar issues around damage, loose garments

Suspension
· Setup ($40-120 Pro)

· First place to pay attention to your bike – best place to NOT skimp…

· MANY adjustments available to the Duc Superbike pilot – be careful

· Read up, and adjust before spending money on hardware

· Lots of material available, stock suspension is quite capable

· Massive difference in bike feel by making some simple changes

· Easy to make bike unstable or problematic – be careful and read up…

· Work with a Pro if you are new, or want to learn more

· Keith Thompson – Superbike Specialties

· Forks ($550 Rework / $2000 Ohlins)

· SBK forks are known to be on the stiff side

· Bigger guys may require different springs for optimum setup

· Stock Valving is decent with adjustable rebound and compression

· Aftermarket Forks or Valving will perform differently

· Eats bumps, but feels smooth and soft at the same time

· Confidence Inspiring – Makes the bike feel more “planted”

· Adjustments have a more significant impact on performance

· Valving is customized to be centered around your personal baseline

· TiN Tubes – Debate around their real performance

· No performance decrement – reduced stiction

· $$$ to have non TiN forks coated – questionable R.O.I.

· Shock ($650-$1500)

· Stock Spring is typically too wimpy – some may work best with Bip spring

· Showa/Ohlins have Rebound, Compression, and Preload adjustments

· Good stuff, noticeably better with Ohlins

· Penske makes a great shock – rebuildable and very tuning-friendly

· Titanium shock spring – low mass and great spring material

· Bearing under shock spring – reduces binding/stiction

· TiN shaft on Penske – Same issues as Fork

· Ride Height

· SBK’s have rear ride height adjustment available – 2 places w/Ohlins

· Check before and after chain adjustment – eccentric

· Adjuster notoriously sticky – nuts are soft and want to bind

· Significant impact on steering effort and transitions – be careful with this

· Aftermarket Adjuster Rods – FBF / JHP – Easier to use

· Steering Damper ($300)

· Essential on Superbikes with this rake and trail geometry

· Reduces headshake tendency

· Stock damper OK – lots of racers use the stock bit

· Ohlins is quite nice – and adjustable for street/track duty

· Suspension Geometry ($3500+)
· Set by triple clamp offset, ride height adjuster, and swingarm length
· Street bike geometry is different from WSBK geometry
· WSBK bikes run less offset and a longer swingarm
· Longer Swingarm + Less Offset = Improved Stability
· Even with this, you see lots of headshake on the WSBK machines
· Significant changes – require swapping triples and swingarm
· Not cheap or for the newbie, work with a pro
Rolling Stock
· Wheels

· Light wheels make a significant difference in how the bike turns

· 3-Spoke - 25 lbs per pair

· 5-Spoke – 22.5 lbs per pair

· 5-Spoke Magnesium – 16 lbs per pair

· Marvic Piuma – 14 lbs per pair

· 10-Spoke Magnesium – 13.8 lbs per pair

· BST Carbon – 10 lbs per pair (11 w/aluminum hubs)

· Expensive Upgrade – Expect to spend $2000-2500 for Mags

· ~$3500 for BST Carbon

· I like the mod – one of my favorites – some disagree

· Mag OK for street – use at your own risk (Michigan potholes!)

· Carbon certified for street use (BST)

· Tires ($300)

· Stick with good street compound tire for 90% of riders

· Metzeler M1 Sportec – Pirelli Diablo – Michelin Pilot Sport

· Heat up quickly, great performance, handle wet weather

· Even OK for occasional track day experiences

· DOT Race Replica Tires

· Stickier Compounds w/DOT Race tread pattern

· Metzeler Rennsport – Pirelli SuperCorsa – Michelin H2

· Thinner carcass, heats up faster

· Poor wear characteristics – poor wet performance

· Stick like glue, great for track days

· DOT Race Tires

· Carbon Race compounds – not suitable for street

· Even though it seems cool, not recommended for street use

· Wear out quickly, need constant heat to perform properly

· Slippery when cold – some use tire warmers at the track

· Leave them for the racetrack – work very well for their purpose

· Club Discounts on Michelin – See Kevin for details

Braking System
· Calipers ($450 4-Pad / $$$K for Billet…)

· Single Pin / Twin Pin / Four Pad / Radial

· Progressively better – Four Pad calipers give more bite & stiffer

· Not a key upgrade point – but very trick

· Watch mount spacing if you go to upgrade – 40mm / 65mm

· Must match your forks or use adapters

· New 4-Pad is surprisingly affordable, as are Cast Radials

· Radials will require Ohlins forks or new fork bottoms – special mount

· Four Pad + Radial have larger pistons – 30x34 vs. 34x34

· Billet GP / Monoblock use 32/36

· Trick Rear Calipers are Available – Limited Use – but very cool…

· Will require re-work and a new bracket

· Front Rotor ($500-800)

· Many designs over the years – round holes (steel), snowflake, CI, narrow

· Later brakes are lighter in weight – same benefits as lightweight wheels

· Better stainless steel alloys in later brakes – better performance

· Vary from over 4lbs each to down around 2.5lbs each (wave)

· Stainless vs. Cast/Ductile Iron

· CI gives better feel, better coefficient of friction – modern CI rules

· Free Floating vs. Semi-Floating

· Some are true free-float – reduced rolling resistance, no side loading

· Stock rotors are semi-floating – use spring washers on buttons

· Stock can be converted using STM kit – replaces buttons and springs

· Rear Rotor ($200 Ti or Floater)

· Stock rotor is fine for 99% of riders…

· 2lb 3oz – Stock – Can be lightened by 8-11oz by Alex or TCM

· Free Floater available – BrakeTech – Trick and lightweight

· Titanium and Aluminum available – very poor wear characteristics

· Super lightweight: 8-12 oz.

· Brake Pads ($40-50)

· Massive changes in the way your brakes feel

· Organic pads are easier on rotors, give a spongier feel – make brake dust

· Sintered wear well, but tend to eat rotors – stiffer feel

· Compounds make a big difference – experiment a bit

· I like CP911* pads - Ferodo

· Master Cylinders ($250 Front Radial)

· Stock cylinders work very well – using a 16mm cylinder

· Radials provide better feel and lower mass

· Conversion requires some re-work – not a drop-in

· Can choose cylinder/leverage ratio for more power or more feel

· I love them!

· Lines (~$300 FrenTubo)

· Most Modern Ducs are factory equipped with braided steel lines

· Some give to the lines even though they’re braided

· Feel improvement with Kevlar is tough call

· Lightweight and scratch-free

· Nice mod – but not essential

Engine
· Air Filtration ($80-200)

· Stock Filtration OK – weird configuration, keep a close eye on it

· Aftermarket designs vary wildly

· Over the Stack – JHP/ITG/ProAir, etc. 

· These take up airbox volume and flow space, but work very well and protect even if your tank comes off

· Oiled Filter Element

· Velocity Stack “Pods” – Some like, some don’t 

· Snap onto velocity stacks – oiled foam element

· I’ve run them as “screens” (not oiled) for track use

· Sportsbike – Mount inside airbox @ runner junction

· Good filtration – don’t take up airbox space – oiled foam element

· Shower Injectors – Require foam umbrella or design (Pipercross) that spans the air ducts and crosses over between injectors

· Injectors / Chip ($100-250)

· Dual Injectors – Some bikes have stutter or fueling problems with both injectors firing at low speed or under fast response

· FIM chip to convert to single injector – disables one, cures driveability

· Shower Injectors – New bikes have these – injector hangs above velocity stack and fires at butterfly – better atomization

· A must for bikes with exhaust and intake modifications

· Power Commander – User tune-able and supported by many dyno facilities.  Downloadable maps.  Another alternative to chip swaps

· Testastretta Engine requires new ECU – expensive

· FIM aftermarket controller available or coming soon

· DP exhaust fitting systems are pricey but include new ECU

· Airbox ($500-800)

· Larger Airbox can provide performance improvements – airflow and resonance changes –generally reserved for modified engines

· 3-Piece is available for ease of maintenance – and aesthetics

· Intake Runners ($400-500)

· Stock runners aren’t smooth inside – have provisions for filter mounting

· Carbon runners are smoother interior – probably better flow

· Oversize runners on Corsa Racebikes – better delivery of air

· Larger at both ends, large cross-section thru the middle

· 60% larger cross-sectional area with big Corsa ducts – 180hp…

· Fairing Inlets (Free!)

· Small Inlets with screens are pretty restrictive

· 3.1 sq.in area per Throttle body

· 2.3 sq.in area at stock fairing inlet – subtract screen density!!

· For more flow – remove screens and cut back fairing inlets

· Increased to 4.0 sq.in at fairing inlet

· Corsa inlets are ~5.0 sq.in

· Need to keep them clean – can build up debris, bugs, llamas, etc.

· Debatable gains – I think it’s stupid to have inlets smaller than TB’s…

· Oil Filter

· Use quality filter – Cross-reference filter available + K&N

· Use hose clamp to safety wire, K&N has drilled hex on the end…

· Flywheel ($100 Machining / $250 Nichols)

· Stock flywheel – over 4lbs

· Lightweight flywheels are 2.5-3.0lbs lighter

· Allows freer revving of the engine, easier downshift blips, faster response

· Power delivery is more immediate – can be good and bad

· Bike will wheelie hard, aggressive feeling

· Some issues with idle stability and stalling – not great for 2-up

· Can machine your stock flywheel – see Alex

· Breather ($50 Filter Kit - $150 Billet Valve)

· Stock breather system is well-designed

· Some like to convert to direct breather setup

· Risks and issues around oil expulsion

· Can help with “milky” sight glass window

· “Milk” is condensation (water) – direct breather allows to evaporate

· Stock valve tends to leak or crack with age – can replace with billet bit

· Trick looking – no real performance improvement

· Corsa Racebikes use very large breather tank mounted under seat

· Effectively increases crankcase volume – smooths pulses of stroke

· Few HP increase on dyno (again on 180hp race motors)

Clutch
· Clutch Assembly ($800-1200)

· Stock is Steel housing – Steel hub with cush system

· Lightweight aluminum hubs, housings, billet pressure plates available

· Same advantages as lightweight flywheel

· Aluminum or sintered steel clutch packs available

· Never run steel plates in aluminum baskets or steel baskets with aluminum plates

· Steel -> Steel and Aluminum -> Aluminum

· Worn plate tabs (and ensuing increased clearance) increases clutch noise

· “Mushroomed” tabs can cause performance problems

· Notched aluminum baskets will eventually have problems and stick…

· Slipper Clutch ($1000-1500)  -   (Show Slipper Schematic Graphic)

· Slippers are used on Pro racebikes to eliminate tire dragging due to aggressive downshifts – under reverse torque, the clutch slips

· Twins have lots of engine braking – slippers are more important here

· Various designs of Slipper – all with the same net result

· Duc slippers are mechanical inside the dry clutch

· Other types are vacuum assisted or hydraulic, etc.

· Overkill for street applications – nice for track work

· Replaces entire clutch assembly

· Requires special clutch pack with specific thickness – wear over time will drive requirement for additional attention (tuning)

· A luxury item, but very nice nonetheless

· Master Cylinder ($400-800)

· Same types of improvements as with radial brake master – better feel

· Can help with reduced clutch efforts

· Very trick upgrade – billet housing

· Not available as cast master – drives cost up above brake master

· Slave Cylinder ($250-300)

· Many units available – best is Yoyodyne IMHO

· Stock units tend to weep or leak over time – “less than robust” seal

· Aftermarket slaves use a variety of seal designs – Yoyo uses a controlled compression o-ring design against the engine case cover

· Reduced clutch efforts, no other performance gains to speak of

Comfort & Ergonomics
· Rearsets / Foot Controls ($300-600)

· Stock seating position is uncomfortable for some

· Those with large feet may drag toes in aggressive or track riding

· Most aftermarket rearsets are adjustable for position

· Higher, lower, forward, back

· DP uses eccentric pegs – CycleCat uses articulated arm design

· CycleCat allows for quick changeover from track to street position

· Most foot controls can also be altered for clearance, comfort, and position

· Nice upgrade, functional, very trick, and looks good too

· Clipons / Risers ($150-500)

· Stock bar angle is aggressive, and very good for track work

· Many have problems with the relatively severe (14 degree) drop

· Causes forearm discomfort and wrist pain

· Replacement clipons offer reduced drop and wrist pain (FBF, Woodcraft)

· Risers (Heli-Bars, CycleCat, etc) can add further comfort and a more upright riding position.

· Big difference in overall comfort level if you ride a lot of distance

· CycleCat stuff is highly adjustable, and can be quickly changed over from track to street positioning.  Pricey, but good stuff…

· Windscreen ($75-120)

· Stock windscreens are notoriously low – attractive, but not functional

· Larger/Taller riders will have difficulty getting into a good tuck at track

· Taller windscreens and double-bubbles are available

· Improved comfort and reduced wind noise thru taller screens

· Zero Gravity “Sport Touring” screen is actually the “Daytona” screen

· And priced right at around $75…

· Gustaffson screen is very cool, and handmade – see Ryan’s bike

· Seat ($250-400)

· Many find the stock seat uncomfortable

· Two main alternatives:

· Touring style seat – improved comfort and seat pan shape

· Sargent WorldSport and Corbin – Both well known and good quality

· Tecnosel – Closed foam pad.  Not great for comfort but great for track work and aggressive riding.

· Keep in mind that your seat must have support either thru integrated “feet” or supports that stick out of the bottom of the tail

Protection
· Sliders ($160 – CycleCat)

· Helps protect your frame from damage in the event of a crash

· Will help keep bodywork from being crushed – but will get scratched

· Severe crashes will destroy slider (by design!)

· Use theory of energy absorption as the root design intent

· Some argue sliders make you bike slide farther in a crash

· You make the call – I run them on my bike

· Rearsets ($300-600)

· Already covered, but rigid rearsets will provide additional protection for the bike – be careful not to drag rigid rearsets – a lowside is likely…

· Safety Wire ($20-50 for Tools)

· Required for track days and racing

· A good idea in general for safety

· Safety wire all fluid areas, oil fill and filter

· Other areas:  Fork & Swingarm pinch bolts, brakes, adjustable controls

· Better safe than sorry – and a great “rainy day” activity

· Clutch Cover ($150-300)

· As discussed, open covers are great – but make clutch vulnerable

· Half or carbon covers don’t protect as well – spring posts break off

· Safest bet is to use a full cover made of aluminum

Cosmetic
· Carbon Fiber

· Carbon for Ducs = Chrome on a Harley

· Usually chosen for light weight and good looks – “technical” appearance

· Significant weight savings are possible

· Issues with longevity, hazing of clear resin, cracking, etc.

· Not bulletproof, nor particularly repairable in the event of damage

· Strong when properly designed, brittle and weak when not applied in the right ways – choose your carbon carefully

· “Wet Layup” vs. PrePreg

· Wet Layup carbon is a similar process to standard fiberglassing

· Dry carbon weave material is hand laid in place with epoxy resin

· Quality can vary significantly, some blacked out areas where weave is less than perfect

· PrePreg is simply using the same process, but with a carbon material that has already been impregnated with resin to begin with.  High quality stuff, and usually quite pricey

· Vacuum Bagging – some carbon is vacuum formed.  Vacuum formed and PrePreg are sometimes used interchangeably, but aren’t necessarily one in the same – Vacuum bagged parts are usually of very crisp shape and style

· Shop, shop, shop…  It’s very easy to pay too much for carbon, and quality varies wildly.

· Triple Clamp

· CycleCat triple is a great looking piece

· Available to convert SS/Monster to SBK forks, etc

· Lighting

· HID conversion kits are available – Low Beam Only

· Usually not a drop-in – some fitting and wiring required

· “Blue Bulbs” – Some like them, some don’t

· Unless you change to HID, wattage=wattage, the rest is hype

· Run them if you like the look

· Be careful with brighter or higher wattage headlamps

· Can cause electrical system issues + headlight bezel problems

· “Euro” switches ($100) are available, allowing you to kill headlights and run parking lights only if you wish – drop-in to the stock harness.

· Turn Signals

· Rear signals may be integrated into tail light thru trailer harness kits

· Tiny halogen turn signals are available – bright and extremely small

· Bar-End turn signals – neat and functional, cleans up the bike’s lines

· Mirrors

· SBK mirrors are beautiful, and a great looking design – but don’t work

· Bar-ends aren’t as pretty, but are more effective IMHO

· Best – CRG Hindsight or Lane Splitter – pricey but super high quality

· Cheapest – Third Eye – straight plastic bar end – cheap and effective

· Napoleon and others are also available, each with a different look

· License Plate

· Relocator kits are available to clean up the rear of the bike

· Tucks plate higher, gives a better turn signal mount

· Can also tuck up high – some issues with visibility

· Re-mount lamp or use LED

· Check with local LEO about acceptability of this one…

Mass Reduction
· Where?  Why?

· Key:  Rotating Unsprung –> Unsprung –> Reciprocating Engine -> Other

· Lightweight = faster, easier turn-in, more responsive, improved hp/lb ratio

· 436lb/116hp = 3.758 lb/hp  /  358lb/116hp = 3.086 lb/hp

· Equivalent to stock bike making 141hp!

· “Why not just go relieve yourself or skip lunch?”

· Do that too!  It’s a total package

· A light bike won’t win you a WSBK championship, but it will make your bike easier to ride, and faster to accelerate

· F = MA  ->  A = F/M  -> Change in acceleration is directly tied to mass

· Great areas to lose some weight off bike (Bang/Buck):

· Battery - $80 -> 7lbs (Sprung)

· Flywheel – $250 -> 3.5-4.0lbs (Recip)

· Ti Rotor - $200 -> 2lb (Rotating Unsprung)

· Wheels/Brakes - $2000 -> 7lb Front / 13lb Rear (Rotating Unsprung) 

· Body - $2000 -> 8lb (Sprung)

· Tank - $1200 -> 7-8lb (Sprung)

· Exhaust - $1500 -> 10lb+ (Sprung)

· Change rotating unsprung fasteners to Ti or Aluminum

· Rotor, Caliper Mount + Assy, Pinch, Wheel/Sprocket Nut, Cushes

· Machining

· Some parts can be significantly reduced by machining

· Rear Rotor, Clutch Cover, Flywheel, etc

· Titanium

· Exotic alloy stuff – high strength and low mass

· About 40% lighter than carbon steel – for the same volume

· Very strong material, best reserved for high stress areas and fasteners

· Ti bolts require anti-seize – they will seize up if it’s not used…

· Very trick little bits – the ultimate in Duc “Jewelry”

· Keep in mind that Ti will spark wildly if it makes contact with the ground

· Items that may drag in a crash should probably not be Ti in case of a fuel leak or in the presence of combustible materials

· Aluminum

· Super light compared to Steel – but not nearly as strong

· Best for decorative pieces, non-structural bits, and low-stress fasteners

· Great for clutch covers, can be extremely strong when designed properly

· Clutch components, clutch fiber plates, brackets, low-stress supports

· Magnesium
· Very exotic – and very trick

· Can be used pretty much anyplace that Aluminum can – more $$$

· Typically used for triple clamps, swingarm, etc.

· Ex:  $1000 Triple Clamps, $2500 Swingarm…
· Carbon Fiber

· Great for certain applications – but it’s easy to add carbon that is cosmetic but not very functional…

· Good applications for carbon (specific to mass reduction)

· Body / Tank

· Runners

· Airbox

· Fender

· Corsa Heelplates (stock style heelplates aren’t robust)

· Subframe…  (Not really, but it’s cool anyway…  Saved 1.5lbs)

· It all adds up…

· Some call it crazy, some think it’s cool – it’s trick either way

· More power than the best middleweight Japanese bike, and far superior handling characteristics and stability – goal achieved

· Not cost effective, but what is with a Duc?

Questions?
Demo Materials:

· “Anatomy of a Superbike Exhaust System” Graphic

· QC Sprocket (Spare)

· Stock laminated clutch cover – Compare to bike

· Ride Height Rod (Stock)

· Steering Damper (Stock)

· SS Shock

· Radial Master / Radial Caliper Graphic

· SS Brake Rotor vs. Wave or Mille-R

· Big Airbox + Corsa Runners

· Stock vs. Light Flywheel

· Billet Breather

· Cycle Cat Risers 

· Carbon-Base Corsa Tecnosel Seat

· Aluminum Subframe

· Ti, Alumium, and Steel bolts

Ducs Presentation – Upgrades.doc

M. Stheiner



08Jun03


