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Technical product information Transaction No.: 2045082/1
Flying Spur - Steering shimmy/vibration - 21 inch wheels only - ROW

Customer statement / workshop findings

This TP1is only applicable to Flying Spur vehicles fitted with 21 Inch wheels, should 20 inch Bentley approved wheels be fitted please raise a DISS
query and await further instruction from Product support before commencing with any other work.

Before carrying out any work please check that this TPI is the latest available document by searching in ElsaPro, you must ensure
thattheapplicable VIN isused when searching for any technicalinformation.

Should acustomer complain of steering wheelshimmy/vibration constantly and the condition does not improve when driven please proceed with this
TPI. Steering shimmy/vibration ismost evident at 90 km/h

Before commencing with this TPI - Refer to the applicable vehicles repair history in Elsa Pro to check that the latest level steering rack wagner valves
have not already been fitted or may not be required

Technical background

Due to environmental conditions involving large changes of ambient temperature, condition can occur after a very short stationary period where flat
spots are created as the warm tyres cool down. The tread surface of the tyre forming the footprint on the road surface retains the relatively flat form
when driven and does not immediately restore to a constant radius. Hence the name of flat spotting which is generally given to this condition.

Flat spotting should not be confused with out of balance, out of round or radial force variation. Itisvery important that the diagnosis and correction
of these different conditions are not confused with each other. Attempting to correct flat spotting by rebalancing the assembly willnot correct the
problem and worse still, when the flat spots are removed the tyres willbe out of balance.

EXPLANATIONS AND DEFINITIONS
Radial force variation (RFV)
Theradialforce isthe force with which atyre iscompressed.

Tyres have softer and stiffer areas along their circumference. InFigure 1, the softer and stiffer areas are illustrated by different size springs.

Ifthis wheelrolls on a level road with constant wheelload (Figure 1, point 1), the centre of the wheelrises and falls by the amount (x) because of the varying
spring hardness. The change by the amount (x) can be felt in the vehicle as vibration or shaking of the steering wheel.

The change of the compression force of the tireis the radialforce variation.

Figurel

Harmonic vibrations

The wheelforce variationsduring the turn of the wheel can be mathematically divided intoindividual harmonic vibrations.
For an objective of tyre stiffness, the first harmonic (basic vibration) isused

The basic vibration or first harmonic isthe share of the RFV that causes the strongest vibrations

Thefirst harmonic (RFV) must be 85N or less

NOTE: itisimperative that the first harmonic resultis used (Figure 2) please ensure your vibration balancer always shows the first harmonic result, Do
not use the Total Indicated Reading (TIR) only the first harmonic result should be used - Refer to the vibration control balancer handbook for further
details.



Figure2
During this TP1the Workshop manualisquoted to helpin carrying out various tasks, itisrecommended that the procedures referenced are checked
by the operative as the process withinthe Workshop manual may have changed since last viewed.

Production change

Measure

1. Check allwheelsand tyres for damage/distortion. NEVER fit tyres to rims which are damaged/kerbed or distorted, tyres can be damaged/cut
during the fitment process if the rims are damaged/kerbed on the outer edge of the rim

- Check thetyresare of correct Bentley approved specificationincluding date code otherwise this TPl does not apply
- Check that Bentley 21 inch approved wheels are fitted

- Check the front and rear suspension for any damage and wear - Refer to Workshop manual

- Check allsteering components for damage and wear - Refer to Workshop manual

- Check allwheels for distortion/buckles whilst the car ison the ramp

2. Inambient workshop temperature and ensuring the engine and tyres have cooled down to ambient temperature adjust alltyre pressures to
‘Normal'pressure (seetyre pressure labelon B-post)

The next part of this process requires the vehicle to be road tested to allow the tyres to warm up sufficiently, on return the vehicle
must be raised from the ground within two minutes, please ensure you have a wheelfree ramp available on return fromroad test

Should the vehicle not be raised within a maximum of two minutes after returning fromroad test the tyres willbegin to flat spot
resulting inthe need to repeat the road test procedure

3. ROADTEST - Conduct an initialroad test, the vehicle should be driven until the flat spots come out or the flat spotting condition improves,
drive the vehicle for a minimum of 30 km at 120 kp/h (where permitted) to allow the tyres to warm up to running temperature and allow the flat
spotsto runout, the most sensitive speed for shimmy/vibration is 90 km/h during the road test you should also drive at this speed to validate
steering  shimmy/vibrationto allowthe driverto makeanaccurate assessment.

IMPORTANT Within amaximum of two minutes after returning from the road test, raise the vehicle offthe ground
4. Allowthe wheelassembliesto cool for 20 minutes before removal
- After 20 minutes has elapsed remove allfour wheels

- The wheels should be left to cool down positioned lying flat as shown in Figure 3 ensure the rim of the wheelis protected to prevent damage when
lying on the floor WARNING Do not allowthe wheels to cool down standing upright as shown in Figure 4

Figure3 Figure4
- Usingadigitalinfrared thermometer check the temperature of the tyres

- The RFV process should only be conducted once the tyres are within 10% of ambient workshop temperature thisisto allowand confirm the tyres
areatthe correct temperature

For Example — Ifthe Workshop temperature is 25°C the tyres should be 27.5°C before commencing with the RFV process otherwise do not
commence untilthe tyres have cooled to correct temperature

5. The next part of this process requires the use of the Hunter GSP9712 (VAS 6230) vibration control balancer (or similar)



IMPORTANT: Please ensure your vibration control balancer is calibrated and isin full working order.

Self calibration (excluding service contract calibration is highly recommended every 3 days to ensure correct and accurate measurements) — please
refer to manufacturer’s instructions relating to self calibration

Pleaserefer to the instruction manual of your particular vibration control balancer for allrelevant information

o IfyourvibrationcontrolbalancerhasaSmart weight function Do Not use this function when balancing Bentley wheelassemblies
Pplease only use traditional balancing technology

 Ensure Smartweightisnot selectedpleasereferto the manufacturersoperatinginstructions

Does the vehicle have accessory tyre valve caps fitted as shown in Figure 5? If Yes please ensure the force match and balance
processisalways conducted withthe accessoryvalve capsfitted

If No and the wheels are fitted with plasticvalve caps these should still be fitted during the force match and balance process

Figure5

IMPORTANT: Apply a thinsmear of silicon based grease for example Dow Corning high vacuum grease to the external threads of the valve stem
prior to fitting the accessory valve cap. Grease should be applied any time the cap isremoved and the grease is not evident

Ifduring the RFV process you are prompted to measure the rim run out due to an out of specification assembly please adhere to all points below

Please refer to workshop manual Rep.Gr 44 Tyres — checking condition and replacement — Radial Force Variation — Best fit practice to ensure the
followingare confirmed and rectified

¢ Thewheelrimrun out measurement isas per specification
¢ Thewheelrimrun out process isstrictly adhered to as per the manufacturers vibration control balancer operating instructions

e Itisrecommended to measure the bare rimfor accurate run out readings

Referring to Figure 6 (PointA) - After force matching and balancing the assembly must not exceed 85N (firstharmonic)

Figure6

Ensure after balancing the screen shows as (Point B) do not fitan assembly which does not show OK—OK for the innerand outer
balance weight adjustment

- For Hunter GSP 9712 (or similar) use the White faced adaptor cone with identification code 154 F+ shown in Figure 7, NOTE: Ifyour workshop
doesnot have thisparticularadaptor please contact your localHunter representative

Figure7
6. The cone must be fitted on the spindle as shown in Figure 8 ensuring the white face of the cone is facing towards the end of the spindle



IMPORTANT NOTE: Should the initialfirst harmonic reading be above 85N this does not necessarily mean the assembly cannot be adjusted to the
specified tolerance, please ensure that the force matching process isadhered to as instructed within the workshop manual Rep.Gr 44 — Tyres—
checking condition and replacement.

Allfour tyres must not exceed 85N after force matching and balancing, should thisnot be achievable replace the applicable tyres - Refer to Workshop
Manual Rep.Gr 44

Figure8

IMPORTANT: When conducting the wheeland tyre force matching process or the tyres require replacing, a specific tyre fitting lubricant should be
used. The lubricantisRema Tip Top Anti Gliss Lube with the Bentley Part Number of RH 14530. On drying the Anti Gliss has adhesive properties that
increases friction between the tyre and wheelrim to prevent slippage. Please Refer to Workshop Manual Rep.Gr 44 Tyres - Checking Condition and
Replacement - Radial force variation - Best fit practice.

¢ Using aclean brush apply to the entire circumference of the upper and lower tyre beads

¢ AntiGlissmust also be applied to the entire circumference of the upper hump of the wheelrim (Figure 9 shows the upper hump and where the Anti
Glissshould be applied)

Figure9

e Every timethe bead isbroken any remnants of “Anti—Gliss” MUST be cleaned off the wheelrim and the tyre bead

* Ensurethatalloriginalbalanceweightsand balanceweightadhesiveis completelyremoved fromthe wheelrim

Failureto remove weight adhesive could resultin the application of the new weights in the same place resulting in poor contact
between the weight and rim, the weight can become detached from the rimwhich willaffect the balance of the assembly

Itisrecommended to weareye protection

- To seat the tyre beads to the wheel rim inflate to a min of 3.5 Bar max of 4.2 Bar with the valve core removed (Figure 10), the removal of the
valve core allows the assembly to be inflated quicker than with the core fitted, which helps to seat the tyre bead to the rim evenly



Figure 10

Once satisfied that the tyre beads are seated correctly refit the valve core and readjust to the RFV measuring pressure of 3.0 Bar — Refer to workshop
manual Rep.Gr 44 and also observe the following key points

-Referring to Figure 11 The assembly high spot isidentified with a brown dash the first harmonic result (RFV) is shown in this example as 45N

Figure 11
-Rotate the assembly on the spindle until the high spot isat 12 o'clock and the brown dash turns to Green (Figure 12)

Figure 12
-Mark the RFV high point with a paint pen or similar (Figure 13) this willbe required when refitting the wheels

Figure 13

Intheeventthat any parts are required to be replaced using the latest specification they should be fitted at this point prior to
refitting the wheels

12. Refit the road wheels refer to Workshop manual Rep.Gr 44 Tyres— Checking Condition and Replacement — Radial force variation — Best fit
practice

.- Carry out afullfront and rear geometry check and adjust as required - Refer to workshop manual - Rep.Gr 44 Wheels, tyres. axle align
IMPORTANT: The geometry check and adjust process iscrucial to the whole process please ensure the process isfully adhered to including 'S’ Point
adjustment (Raised toe adjustment)

Vehicle model 'S’ Pointtoe constant Toe-in

Flying Spur 5'+2' 10" + 2' positive (per
side)

13. Adjust thetyre pressurestoNormal’ pressure (seetyre pressure labelon B-post)
IMPORTANT: Inthe event that brand new tyres have been fitted you must carry out procedures 14 to 16

¢ Ifthe originaltyres were used itisonly arequirement to carry out procedure 16



» Thesecond road test on fitment of new tyresis only applicable when conducting this TPl and should not be conducted ifa customer requires new
tyresforanon steeringshimmy/vibration complaint

14. NEW TYRES ONLY Conduct asecond road test to evenly seat the beads to the rim, drive the vehicle for a minimum of 30 Km at 120 kp/h (where
permitted) this processis essential to allowthe tyres to warm up to running temperature

15. NEW TYRES ONLY On return from the second road test repeat Section 1 procedures 1 to 6 to confirm the RFV and balance is within specification

- When refitting the wheels - Refer to Workshop manual Rep.Gr 44 Tyres — Checking Condition and Replacement — Radial force variation — Best fit
practice

16. NEW AND ORIGINAL TYRES Reassess the vehicle, the vehicle should be driven for a minimum of 20 Km at 90 kp/h (where permitted) 90 kp/h is
the most sensitive speed for steering shimmy/vibration validation

NOTE: Itisrecommended the tyre pressures are adjusted to *Normal’ pressure (see tyre pressure labelon B-post) on return to the customer

The customer should be made aware that should they require to drive at higher speeds than recommended for Normal pressure the pressure should
be adjusted accordingly

Warranty accounting instructions
Timeto carry out the initial flat spot recovery process and force match and balance allfour assemblies
Warranty Type 9100r110

Labour operation code 44409400

Damage Service Number 4440

Damage code 0013

Time Shop Time

Timeto checkand adjust the frontand rear vehiclegeometry without ACC
Warranty Type 9100r110

Labour operation code 44950300

Damage Service Number 4495

Damage Code 0013

Time 80 Time units

Timeto checkand adjust the front and rear vehiclegeometry with ACC
Warranty Type 9100r110

Labour operation code 44950310

Damage Service Number 4495

Damage Code 0013

Time 150 Time units

Road Test

Warranty Type 9100r110

Labour operation code 01210000
Damage Service Number 0121
Damage Code 0013

Time 50 Time units

Parts information

Description Part Number Quantity

Anti Gliss RH 14530 1x500Gramtincanbe
used for multiple applications

= Allregions applicable to this TP1 must be source tyres locallyRep.Gr please ensure the new tyres are of correct specification as detailed within the
Workshop ManualRep.Gr44-Tyres- Checking, Condition and Replacement

Customer information
Bentley branded Tyre Cradles are available as an approved accessory — Part number JNV 018 927
Thetyre cradleshave been designed and manufactured specifically for Bentley providing simpleand effective tyre protection.

Tyre flat spotting can be caused by medium to long term storage or from parking after along drive, especially where the tyre experiences large
changes in temperature.

To prevent flat spotting, tyres need to be cooled ina controlled manner to enable the tyre to restore to a constant radius.

Made from a unique polymer that moulds to the shape of the tyre the new Bentley Tyre Cradles maintain the tyre shape whilst cooling and in storage.
Thetyre cradles are easy to use, simply drive the car onto them inthe desired parking area.

NOTE: Itisrecommended the tyre pressures are adjusted to ‘Normal’ pressure (see tyre pressure labelon B-post) on return to the customer

The customer should be made aware that should they require to drive at higher speeds than recommended for Normal pressure the pressure should
be adjusted accordingly



