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L4 Purpose

The purpose of this test program was to determine compliance of the subject motorevcle brake
system by subjeeting it lo the tests of licderal Motor Vehicle Safety Standard (FMVSS) No. 122,

2.0 Deftnitions

2.1 Initial Speed or Test Speed — The travel speed of the motoreycle at the mement cither
brake is applied.

22 Brake Application — The initial movement of the brake system control pedal andfor
lever.

2.3 Braking Inferval — The distance measured from the start of one brake application o the
start of the next brake application.

2.4 Initial Brake Temperatore (IET) — The iemperature of the service brake ai 0.32 km
(0.2 mile) betore a stop with the brakes released.

2.5  Stopping Distance — The distance traveled by a vchicle from the start of the brake
application to the point whers the vohicle stops.

2.6 Curb Weight — The iotal weight of the motoreyele with standard equipment including
the maxinmum capacity of [ucl, lubricants, and coolant, but withoul operator, passenger,
instrumentation, or cargo.

2.7 Basic Test Weight_ - The total weight ol the motoreycle with standard equipment, the
maxirmmm capacity of [uel, lubricants, and coolant, and test instrumentation. Weight is
without operator, passcnger, or additional cargo.

2.8  Test Weight —T'he total as-tested weight of the motorcycle including test
instrumeniation and operator.

2.9 Lightly Loaded Vehicle Test Weight (LLYW)} — Curb Weight plus 91 kg (200 1b).
The 91 kg (200 1b) load inchides test instrumentation and operator, 1f the combined
operator and instrumentation weight total [s less than 91 kg (200 Ib), ballast shal} be
added to achicve the proper loading, Any ballast added shall be distributed in the saddle
ar carrier 1l s0 cquipped.

210 'Wheel Locknp — Wheel lockup means 100 percent wheel slip.
2.11 Independent Braking System

2111 FOR TWO-WHEELED MOTORCYCT.E — A system which acts on only one wheel.




2.12 Combined Braking System

2.12.1 FOR TWO-WIILELED MOTORCYULE — A system whereby at least two brakes on
dilferent wheels arc actuated by the operation of a single control.

2,13 Hydraulic Brake System - A system that uses hydraulic fluid a5 a medium for
transmitting forces from a service brake control to ihe service brake.

2.14  Mechanicsl Brake System— A system Lhat uses direct mechanical connections such as
push/pull rods, cables, linkages, ete for transmitting forces from a service brake control o
the service brake.

2.15  Maximum Speed (V) — For the purpose of FMVSES No. 122 brake testing, the
maximnm speed is the highest speed attainable by accelerating at & maximum rate from a
standing start for a distance 1.6 km {1 mile) on a level swrface, with the vehicle at its
lightly loaded weight.

2.16  Braking Ratio {(BR} — The braking ratio is the average deceleration rate of the vehicle
divided by the gravitational acceleration constant.

217  Avcrage Deccleration Rate — The average deccloration rate during the atop is caloulated
using initizl speed and stopping distance. The following cquation is used to calculate
average deceleration:

pe
=
2d
Where: a = average deceleration rate (m/s’)
V = velocity (m/s}
d = stopping distance {m)

218 Swept Area—The swepl area of a disk brake is the 1o1al area contacted by both inboard
and outboard brake pads in one revolution, ie., the area on both sides of the rotor rubbed
by the pads. The swept area of a dron brake is the inside dram eircumerence multiplied
by the brake lining width.

219 Split Service Brake System — A hrake system consisting of two or more subsystems
actuated by a single conirol designed so that a leakage-type Failure of a pressure
component in 3 single subsystem (except structural failure of a housing that is common o
WO oF mote subsystems) does not impair the operation of any other subsystem.

220  Motoreycle — A maotor vehicle with motive power having a seat or saddlc for the use of
the rider and designed (o travel on not mote than three wheels in contact with the ground.

2.21 Motor-Driven Cycle— A moatorcycle with a motor that produces 5 brake horsepower or
less.




3.8  Governmeni Furnished Property

31  General Description

| NHTSA Number C2120]
P anufacturer Honda Moter Company, Tid.
¥ear 2002
hedel FaC500
Date of Maoulacture December 2001
¥IN THIPFH L X200 3405

Engine LType

Twin Cylindur, Four-stroke, Liquid-cooled, 1OLLC

Engine Tisplacemeant

582 o

Fuel Delivery

Fuel Tnjection

‘Transmission Automnatic
Final Drive Belt
WhezThase 1505 m.tn
32  Tires

Frount Rear
banufacturer IR TRC
Tvpe 545-330F — Tubeless S5-5330R — Tubcloss
Simc 120480 - 14 MIC 585 150470 - §3 MIC 045
DO Muinber D1 CICKA HEN 4901 DOT CICN [IBN 3802
Pressure (cobd) 200 kPa 235 kFa

Honda 715 Honda 725

Rim I.abel Information

T ldmicx M1 275 10T
WSK Hylee Tuheless Tire
Applicablz

J 15 mie x MT 450 DOT
¥ 5k Hyteo Tubeless Tire
Applicahle

Lyt




33 Weights
Front Wheel Rear Wheel Total
) Weight(kg) Y% of Total Wreight{kg) %a of Total Weight(kg)

Cork Weight 94,3 388 148.8 §1.2 2431
Curk Weighl+Rider 12340 3ol 1978 0.3 3248

" Basic Test Weight 462 173 157 8 52.1 2540

| Test Weight 1325 .3 2032 60,5 3357
Insrunientation 10.9
Test Rider - 1.7
Total T.oad (Weight of Instrurnentation 4 Weight of "Test Rider) 036
Muaximom Load Capacice | 66
34 Brakes

Front Rear
Systemn Type Disk'] lydraulic/Independent/ Disk!] lvdraulic/Combined!
MNon-ARS MNon-ABS
Conirol Right hand lever acteates Left hand lever actuates both
front whee! brake rear & front wheel brakes'

Caliper Type Sihgle Acting S':-nglc Acting
Nuniber of Calipers 1 1
No. of Caliper PistonaEqual THa,* 3/ No 2/ Yes
Caliper Piston Diamclers 272327 2727 min
R ofor — Tyvpe/Mumber Fixed/Single Fixed'Single

Drilled 2 MNumber of HolesHole Tha.

e A0S %5 mm

¥es /32083 mim

Rotor Thametar

256 mm

249 mm

Rotor ThicknessMinimom Allowahle Thickness

S5.0mm 4.0 mm

6.0 mm 30 mm

Rotor Ltfective Diamater I3 mm 210 mm
Swept Area 43% cm* 398 cm®
Brake Pad ldentificalion Mumbers Missin - TOYO S20ALLEH Missin  TT230a111L
Brake Lever/Pedal Batio ZFMVEE Paint 5 3

' Temporary exemption No. EX2001-8.




35

Receiving Inspection of the Test Motorcycle

As-Recetved odometer reading B2 miles
Operavor Manual received? Yag
Service Manual received? “ Mo
Speodometer display L5, = Metric
Mechunicul condition Mew
Mechanicul condition adequate to complew test procedurs? Y
Are bredee hoses labeled per TMYSS 1067 Yes
“Tire Condtion @ Start of Test Mew
i Are brake componenls in uew OEM Condition? Yes
40  Method

The tests of FMVSS No. 122 involve straight line braking from various speeds, brake burnishing,
lade and recovery, and wer brake fade and recovery. All tests were performed by an experienced
rider. FMVES No. 122 requires stops [fom near maximum speed, however, for this test program
MNHTSA has limited the maximum test speed to 80 mph {128.7 km/).

4.1

4.2

Test Facility

Testing was condueted at the Tnitahoma Regional Airport in Tullahoma, Tennessee. The
layout of the airporl is shown in Figure 1. The inactive Northwest-Southcast runway was
used for this test program. A total straightaway distance of appreximately 1.77 km (1.1
mile) was available by crossing the two active runways. Alirporl authority coordination
was pequired 1o eross active runways and ihis option was used only for maximum speed
test runs. For the maximum speed runs, the airport managor was notified by the test
cogineer and the test nins were conducted per the airport manager™s instructions. ‘T'he
concrete surlace 1s substantially level (less than £1% gradient), in good condition, and
affords zood adhesion. The runways are 45.7 m (150 [t) wide. The airport altitude is
approximately 330.7 m (1083 ft) ahove sea level.

Test Facility Lavout

For each test procedure, trallic cones are set up to indicate the initial lemperature record
point, brake application poeint, target stop distances, and cool down distance iF Teurired.

'The layouts were allered as required to accomnodale airport traffic and runwaviaxiway
usc restrictions,
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Figure 1. Layout of Tullahonta Regional Airport
Instrumentation

A lightweight instramentation package was used for data acquisition during this program.
The package included a data recorder, mulliplexer. power supplics, and sensors. The
following sensors were fitted to the lesi motorcycle:

. A third wheel 10 measure distance.

. Actuation forces were measured by strain papes fitted to the front and rear
hand brake levers.

. Thermocouples were insialled in the front and rear brake linings (o

measure brake temperatures,

The digital data recorder and multiplexer wers used 1o record brake forces and distance
versus time. Speed amd deceleration were calculated from the distance versus time data,
A handlebar mounted push builun swilch activated the initial temperature recording
Tunction and started the data recording. Application of either the front or rear brake
marked the beginning of the stop, he data recorder acquired data until the motorcycle




4.4

4.5

3.4

stopped. A test data summary was displayed at the end of each stop. A description of the
instrumentation systern 1s provided in the Contractor Test Procedure for FMVSS No. 122
- Motorcyele Braks Systems, November, 2002, The instrumentation list is provided in
Appendix | and the brake hand lever and pedal calibration curves are m Appendix 2.

Preparation of the Test Motorcycle

Refer to Contractor Test Procedure for FMVSS No. 122 - Motorcyele Brake $ystems,
Novembcer, 2002, Thomas I Carter, Carler Engineering.

T'est Procedure

Refer to Contractor Test Procedure for FMVSS No. 122 - Moterevele Brake Systems,
November, 2002, Thomas J. Carter. Carter Engineering,

Data Sheels




7. Data Sheet No. 1 ~ Test Summary

Test Wehicle: NHTSA 21201 Test D;Ltel';s}: 314403 & 43403
Test runs selected for complianee, _

Stop Man. Max. A ras

Spreed 1 - Brake Brake Mo of
Test Section (kn'h) ER ?I:; ' Lever Pedal Tests F:;jrl‘?
_ Farce (M) | Force (M) '
Ist F?:ﬁ::ﬁiaﬁi}sﬁ; il as3 | osr | u3 | m 75 6 |Pass
s E?;;—;‘:zzeéia:{zggﬁiﬁmi B ees [ oot | 450 | 13 103 6 |pass
Tl [ oo | w0 | wn | o foas
1{5]1 Erloctiveness Test - 18 E‘:E;' 483 | 059 | 154 | A 149 6 | Pass
:;‘Eﬁfu};’f&?iﬁ;‘;ﬂ?if&‘ﬁ;; 9.5 | 060 | 31 | 140 NiA 6 | PaSS
lfr[-:nf.r:fu;i'ﬁi;ficf;{E}ﬁ;l;h 6.2 | 0.62 | 585 | N 145 6 | PasS
2nd Egz':ﬁ;;i“;z::;‘}jglﬁ knb ol oges | o | 7| 61 6 | Pass
2nd Fgf’m“f:';f:':; :ﬂ\;iﬂ;; kmh ) ves | oso | 459 | 136 57 § | pass
2nd F‘;F;f;fli'f;iifgszif bl e toere | 028 | weo 49 4 | pass
s [ a [ lon| s | w0 |5 |
{;ﬁz‘f‘;ifﬁﬁ:g} 478 |03 280 | 27 37 5| Pass
Final };:ff:::::'g:k?g;s o SK0 | ama [ 076 | 120 | 148 28 6 |pass
Linat ﬁg::l;”g:;k?:;?;}ﬁ bl g6 | a7z | s | 13 93 6 | PASS
FE:{?;:?:;E::;;‘EEIT 1283 | 0.7% | 8L6 131 46 4 | pass
(Rgaoie:r? o etop) 85 | 031 |6 n 41 5 | Pass

Note: Al testing and data recording was performed by che report author: Thomas ), Carier, P.E.

“BR - Draking Ratio  The deceleration rate divided by the gravitarional constant.




5. Data Shect No, 2 - Vehicle Brake System Inspection

Test Vehicle: NHTSA ©21201

Test Datefs). 1271502 & 12/16/02

Draa
Vehicle Brahe System Tnspection Requirements Text Vehicle Compliance
Yez | Na
83.1 - Moatorcycle shall have either a splic soevice brake systam or swo indapendent|v Metovcrele g splil service
actuatcd sorvice brake syutems, brakce sysem? X
Wotoreyvele has twa
ndependently actoared serdee X
brreke swatonus?
S8.b1 - Failure of any ecampunent in a mechanical seevive bruke systom shall noteesull | 17 vehicle haz 2 mechandeal
ina b of braking abilicy in the alher service brake systers im the vehicle, servize brike svstom, waonld
comprmert fpilaee result io loss | Ma | MNa
o] hruking in other servics
brake syitem?
$3.1.2 - Leakagy fuilure in hydranlic scrvies biake sestem shall not tesalt in a loss af IF vehicls has tydravlic servive
braking ebility in cthoe servics rake svsterm on the vehicle, hrake svslerm. would lcakape
failure in o Service brake X
SYSTE FEALI Th | ous o
braking atilice moter service
brake system’?
32121 - Each master evlinder shall have » soparate reservoir for euch brake eircuit, Vehicle mecks mastor evlinder
wilh guch resemvair filler opening having ils own cover. seal, and cover releniion IEREMANE r24 | Tements? X
devive. Tawch reservodr shatl have a minimuin capeety equivalent o ane ang one-hat{ Semi .
Gines the telnl Muid displacement resalting wher ali the wheel cylindees oe caliper Front Scrvice Brake Sysiem
pistons servive] by lh.l.: n:sr:rfql:uir mave froum a 1=y I[m.ng. Lully retracted [‘mﬁIL1I:‘I1.1_LL1 i Vehicle maers masie: cylinder
fully worn. Bully upplied pusition. Where adjustment isa gtor, the worst condition of Gservoir roquirements”
adjusticent shall T used For this ineosurement. {Sec Appendic 3 Lr infbrmation on ’ ' X
TeseTY e[ CORACITY ICasw G L) Rear Servive Brake Svstom
§5.1.2.2 - Bach mowoecyele shall have & brake thuid warming stalemnent that reads as WVehicle meers master exlinder
follows, it lerters at leusl three thirty-seconds of an inch high: Warning: ¢lean filler WIETIME stateimcit
cap before removing. Uge only --flufd from a sealad centainer. (lsating | roquirements? X
the recomniended type al bruke flud a5 specified i 49 OFR 571,116, ca. DEFL 3 .
The ictterieg shall be: Fromil Servive Brake Systom
[A)  Perwsanetdly afltxed trjgram.sd. or crsossed o Vehicle mests master oylincer
{81 Locaed so a8 to be visible by ditest wiew, gither an ar within 4 inches of the warning sulermunt
L?rn}m-ﬂuid reservonr fller plug or cap ragiremenis? X
() Ofa ector thal conimasds with its backerowod, &7l i ned enpraved or cnibossed
Rear Scrvice Beake Syslemn
Type of brake fluid required? GOT 4

Y




5. Data Sheet No. 2 — Vehicle Brake System Inspection...Continued

Vehicle Brake System Tnspection Requirements

Test Vehicle Compliance

§5.13-

(A} Each motorcwele equipmed with s split scrvice brake system shall aave one of mote
elcoically operated service brake system failare indicator lampes 1hat 13 mounted in
front of and in lear view ol the diver. and that is actisated - -

{n} In the evenl of pressure faituee n any part al the servies brake
system, otheer than a sbructural failure o sither & brake mastar oy linder
buwiy in A zplit intepral hody tepe masicr evlinder sysmem of a service
Frabke sysrem failure ndicator body, hefore or upon applicatien ol nit
marre Thum 20 b of pedal foree upon the semvies brake.

(18] Withou the application of pedal tfoece. when the leve] of brake fhaid
in a mester cylinder reservoit deops to less Uhan the recomemended
cafa level speciliet by the manofacnacet oF W less then ong-half the
fhuid resarvnir capeety, whichever is the preare:.

(BY All Falure indicator Jamps 31l be sclivared when the ippition swilch s turmned
Teorre hee "ofl" 40 10 "on™ oe to the "stan” position

(L) Except for the momentary actreation required by 85 1 3 1{b), cach indieator lamp
necc activated, shall reman acivated as ionge a3 te cardilion exists, whenescr the
ignition switch isin the "on® poxlion. An indicator Jamp activaled when the ignition is
bamed Lo the "stare” position will be deactivaled npon retuen of the switeh fathe "on®
pesilinn unless a Gadlure cxists in the seevice hruhe syesiem.

(L) Each indicator lamp shull have & red lons with the legend "Brike Exlure™ oo or
addjscont ro it in Lotwers not less thun three thiry-sceands of an il bigh thar shali be
legwible 1o the driver in daslizht when Jiphled.

D veshiche have a brake
gyslem Failure indicator lamp?

Dt failuee indicator lamp
conmrm 0 operationat and
phasieal Toguinenmcte?

53.1.4 - Each three-wheeled motoreyele shall be equipped with a surking brake of a
[riztiomn type with 4 solzly toechanical messs o roEin cogagement

If velicle s u three-wheeled
motoreyele s velicle squipped
with a parking brake?

85.1.5 - The brake syt shall be insialled s thit the lining thickness of e drwm
brake sboes muy ke visually inspected. either directly ar b vse of' @ miorar il
remaving the deums, und o that disc brake friclion. lining may be visually inspecicd
without reenovics The puds.

Cam the dram brake lning
thivkness or disc brake friction
lining thickness be dercomieed
wilhwowl remaval of drem or
disc brake pads”™

Front Service Brake System

Can the drum brake lining
thicknazs ar dise brake fMetipn
liniryT thicknass be determined
without ramoval of drum oo
dizc brake pads!

Renr Serviec Brake Svatom

Data
Yes Ma
NiA MA
MA M4
MiA NiA

X
X

10




5. Thata Sheet Nao, 3

Instrumentation Cheek {87.2)

Vehicle: C21201

Test Rider: T.Carwer

Conduct a general check of test instrumentation by making not mors than 10 stops from a speed of not more Lhan
48,5 kin/h (30 mph at a deceleration of ant mare than 3 mde® (10 [Us® ). 1f test instrument tepair, replacemant, or
pdjustieent is necessary, make not more than 140 additional stops aftzy such repair, replacement or adjuslment.

Date Number of Reason for check stops.
check stops,
3:14703 f Beginring of t¢st day 1— check out/warm-up engine!tices - QK.
4/3/03 ¢ Beginning of st day 2 — check ont/warn-up engine/tires - QK.
4758103 4 Pust-test ralibration check — OK.

11




5. Data Sheet No. 3...Continued Maximum Speed Determination

j T ————
Bate; Vehicle " Test Rider: ﬂd?meter R&adu:‘g _rmlq_a.
B ) Start: I"Inish:
N/A 21201 T. Carier A FEY MiA
Ambient Temperature | Wind Velocity/Direction: Fucl Level; Tire Pressure (old) - kPa
e Front Rear |
™A MiA MiA 200 225

Test Condilions:

Test speed

Initial Brake Temperature (1BT)

Maximum speed (¥ o, atlainable in 1.6 km frem a standing start.

Nis

Luns Bequired ;ﬂul least two runs shall be maﬁe iﬁ opposite directicns.
Dietermene: Test speed for 2™, & Final Effectiveness tests and/or
Redueed Test Speed, 53 a pprnnrlatc._ i
E;“ Ru{;fl;ist Top Speed (km'h)
1 1.3+ NiA
2 1.3+ NiA
3 1.3+ N/A
4 1.3+ NiA
Avernge Vo, MNA N
Test Specd
Rﬁdu‘gil;l Test N7A
Speed”
Remarks: No maximum spesl runs were condocted — vehicle was capable of speeds equal £ av grealer

than the 80 mph limit speed imposed by NHTSA.

* Reduced Test Specd — W a motoreyele is incapabde ol altaining a specified test speed, ir shall be lested at a speed
that iz a multiple of § mph that 5 4 1o 8 mph less than the motorcvele’s moaximum specd (V-




5. Data Sheet No. 4

First Freburnish Effectiveness Test — Serviee Brake System ($7.3.1)

Dhale: Yeliele: Test Rider: Odometer REHdlI‘I,__'-.".-TI‘II]ES
Start: Finish;
214403 CI1XH T. Carter 53 )
Ambient Temperature Wind Velocity/Dircelion: Fugl Level Tire Pressure (eold) - kPa
. j Fromt Liear
iL7°C | 5 km/h trom North Full 260 235 J

Test Conditions — Compliance reguires at least 1 stap within the limics listed below (Sclected complizance run
15 wnderlined):

Tost speed

48.3 km/h (30 mph}

9.6 kn'h (60 mph)

Initial Brake Temperature (TBT)

hetween E4°U (130°F) and 66°C (150°Fy | S4™C (130°F) and 65°C {150°F)
Numbcruu;f Stops Performed | 6 | i o
blaximum Stop Distance Allowsed 16,5 m (54 ) o558 m {Zlﬁ.l'l}

Minimum Braking Ratio (BR) .56 .56 -

Forces

Maximum Allowablc Brake Actuation

Hand lever foree =245 N (55 1b}

Hand lever faree <245 N (55 Ib)

48.3 ken/h Tata:

Run | Speed D:an {m) Max Front Max Rear - RK* BT "C
No. {kmvh Force (M)* Force (V) Frt’ R
1 49.9 154 51 63 0.64 _54 53
é 49.1 13.1 | 48 72 0.72 58 39 |
] -E 48.3 11.3 E 73 ﬂ-,ﬂ_i 50 6} -
- 4 48,3 1340 49 64 [I'..“Tl 0 65
5 46.4 11.4 R0 70 0.75 & as
6 47.4 10.7 135 134 0.%3 61 65

"lcimum Front Brake Actuation Force (Newlons).
*Maxitmnm Rear Brake Actuation Force {ewtons),

®Braking Ratio  deceleration mie divided by gravitational consiant,
"Frent initial Brake Temperangee {°C),
"Rear Tnitial Brake Temperature/®C).

[a—
(Y]




3. Data Sheet No. 4

First Preburnish Fifectiveness Test — Service Brake Sys...Continued

96.6 km/h Data:
Bun Speed Dvist [t Miax Froor Max Rear BR BT °C
Ne. {kanv'ta) Force (N) Force {N) Frt "r |
1 95.7 4l 107 35 154} a4 L]
2 4.4 6.7 LIl "d 75 56 57
3 26.5 4.0 112 103 0.81 L 33
4 | %4.8 42.0 121 4z 024 - 64 i
5 94.46 45..5 133 118 D.E.l 1 6l
o 95.8 43.2 a7 145 54 55 51

14




5. Data Sheet No. 5

Preburnish Partial Service Brake System Kffectiveness Test (87.3.2)

—

i Dute: Voecle: Tost Rider: 1eter Readu%_flultb
_ Sianl: Finish:
343 cCi1zin T. Carter I 14
Ambient Temperatore Wud Welocity Drirection: Fuel Level: Vire Pressure (cold) - kPa
_ Fromt Recar L
1.7+ & kKiv'h from Northeast =84 200 225

Test Conditions — For a motorcycle with ewo independently actuated serviee brike systems, test each service
brake system individually, Compliance requires at least 1 stap within the limits listed below (Selocted

compliance rum is underlined):

Test specd

48.3 km/h {30 mph)

Initial Braks Tenperalure (BT}
betwoen

3°C (1I0°F) and 66°C (150°F)

%6.6 km/h (60 mph)

54°C (LMPT) and 6670 {150°F)

Number of Stops Performed

Musimum Stop Dristance Allowead

binimum Rraking Ratic {(BR)

& i}
36.9m (121 fi) 147.5m (484 ft)
L25 0.25

Max Allowvable Brake Acluation Forces

Hand lever fores =245 N (5:1_ Ih) .

Hand lever foree =245 ™ (55 b

| Brake Syslem & Operator Input Control

Partial Service Brake System #1 - Right Hand Liver

Test speed

48.3 km/h (30 mph)

96.6 km./h (61} mph)

Initial Hrake ‘I'emperature {IBT)
belwesen

54°C (130°F) and §6°C (1L50PF}

Nuwuwber of Slops Performed

£4°C {130°F) and 66°C (150°K)

Maxinwin Stop Distance Allowed

1 Mininmem Braking Ratio (BR}

& b
3o.5m (121 Iy 147 .5 {484 1)
0.25 025

Wax Allowable Brake Actuation Forces

Hand lever force <245 % {55 Lb}

Hand lever foree <245 N (55 Ib)

Brake System & Operator Input Conitrol

Partinl Service Brake System #2 — Left Hand Lever

48.3 km/h Thatas

Brake System 1 - Right hand lever cperated fromt brake sysicim

Rin | Speed Dist {m) Max Front Max Rear BR IBT °C n
Ma. (kmh) Furce (W) Force (M) Irt Rr
1 476 7T 124 7 0.50 5T NA
2 q45.1 ) 14.8 143 .Nf}\ 61 &5 N/A
3 | 49.0 144 145 N/A .65 ) N/ A
4 | 4-9 0 143 132 NiA .66 37 NiA
_5 48.5 13.5 158 MefA U.-frﬁ 58 1 N/A N
& 8.3 | L2 139 N/A - 064 56 | N

15




5. Data Sheet No. 5 Preburnish Partial Service Brake System Effectiveness.., Continued

48.3 km/h Data: Brake System 2 - Left hand lever aperated rear brake sysiem

Rim | Speed Dis: {m) l Max Vront blax Rear BR TH1=C

Mo, {kmmhy) Force (N} Lores (M) Frt Rr
1 8.7 15.8 | MN/A 139 +.59 NA i’;li
2 48.3 | 134 N/A | 149 9.59 bia | 61
3 47.8 16.3 | N4 145 0.55 N/A L]
4 4.9 15.0 | : NiA 141} 0.60 NiA 61 |
5 " 156 ‘A 140 -I}.S?  N/A | 66
6 40.2 I. 15.4 -.'NUA 1z7 LAl MNrA 63

91;.& km/h Data: Brake System 1 - Right hand lever operated front brake system

Run Speed Drist {m} Max Front Max Rear | BR IBrc

M. (km'h) Farce { N Force (M} Frt Rr
1 .'Elﬁ.l .0 130 MiA 0.64 I &1 N/A
2 | 4.1 ! 524 138 N/A .67 57 NiA |
3 | a7 539 | | ess s8 | N4
4 6.0 54.6 130 M/ A L 0.6 &5 N/A
5 %39 h F1.% 143 | ™NAA .66 “ PR3 NiA o
i | ;'ﬁ_-ﬁ WA 140 | NiA _ llﬁ 57 | NA i

_!;_‘_El.ﬁ Kan/h Drata: Brakc .ﬁ'&tﬂm 2 - Left hand lever operated rear brake system

Run Speed Digt {m) Max Front Max Rear BR TRT " L

No. (kmh) Foree {M) Feree (N} Fri Rr
1 05 5 55.6 N/A 12 061  NA | 62
2 . 06.9 62.7 N/A 129 .59 Nia | 65
3 45.0 58.2 NA . 143 w6l | NA | 64
4 | 962 585 N/A 145 v | N | 6
5 06.7 585 - N/A 1460 . 0.63 N/A 37 -

_6 D&4 664 N/A 124 .54 l N/A &2

16




5. Dara Sheet No, 6

First Burnish Procedure (37.4)

Dste: Vehicle: Test Rider: Odometer l{mdm!g -Imlt.f:.
' . . _ Start, Finish:
14103 21201 T. Carter 104 3o
Ambient Temperatire Wind VeloeitsDirection: Fuel Level: Tire Pressure {cold} - kPa
_ _ Front Rear
10°C N/A f NIA 200 225
Test Conditions:
Test spewid 48.3 km/h {30 mph)

Intial Brake Temperalure
(IBT} between

34°C (130°F) and 66°C (150°F)

MNumber of Stops Perfooncd

9y

Deceleration Rate

3.7 nus” (L2 ft/s”) - The equivalent braking ratio is 0.377

Actuation Forces

Hand lever and foat pedal foree limits do not apply during this procedare

Cooling Speed

Aceelerite at maximum rate to 483 kin'h immediately and maintain ihat
speed until making the next siop.

Stop Interval

The braking interval shall be ¢ilher the distance necessary to coul brakes to
the TBT or aae mile, whichever cinmes first.

Pust Burnish adjustmerits

After burnishing adjust the brakes in aceordance wilk 1he manofacturerts
recomnicndation.

Drata:
Run Speed 1Yist {m) Max Front hMax Esar ER | (BT °C
Mo, (krnthi Lorce {M) Force [N Frt Rr
| 45.4 -15.? 27 42 0.34 55 )
25 48..5 148 24 43 {I.J'.-; 65
30 48.5 24.5 24 41 0.33 42 |
75 4?.3 4.1 18. ai 0.37- £8
nn du.1 155 15 43 0.37 62
125 d8.3 24.2 37 46 - 1.1% 54
150 48.5 4.9 3 Sh 0.37 | a0 N
175 | 485 26.10) -13 L] .[I'.lﬁ 57
:II 1 473 241 29 42 037 S0
=" | L

17




3. Data Sheet No. 7

Second Effectiveness Test — Service Brake System (S7.5)

Dale: Veliicle: Test Rider Odometer Rea:.h.ndg-lmilcs
Start: _ Finish:
4£3/03 {21201 T. Carier 136 151
Ambient Temperature Wind Veloeir/Direction: Fel Level: lire Pressure (eold) - kPa
: N T Fram Rear
18.3°C 11 km/h from Scuchwest Full IUHE 215

Test Conditions - Complianes requircs at least 1 stop within the limils listed below (Selected compliance run

is underlinedy:

Test specd

48.3 ke/h (30 mph)

96.6 ke/h (60 mply)

Initial Hrake Tempetaire ([BT)
betweoen

54°C {130°F) and 66°C {150°F}

£4°C (130°F) and 66°C (150°F)

Momber of Stops Petlormed 6 &
Maximum Stop Distance Allawed 13.1 m {43 1) 56.4 m (185 f1)
binirmum Braking Ratio (BR) a0 (.65

| Maximum Allowable Tieake Actuation
Forces

Hand lever forec =245 N (55 1h)
|

Hand lever foree =245 N (55 1b)

Test spead

128.7 km/h (30 mph)

lnitial Brake Temperature (TRTS
hetween

54°C (130°F) and 66°C (150°F)

Mumber of Stops Percformed

4

Maximum Stop Distance Allowed

1035,2 m (345 ft)

Minimum Braking Ratia (HI)

.62

Waximum Allowable Braks Actwdicon
Forces

Hand lever force 2245 N (55 Ib)

48.% km/h Data:

Run Speed THst (m) Max Front MH_E_REM RR IBT °C
Mo, {landhy Faorce (M) Force (M) Iz [

1 48.4 .y 57 31 | 1.%6 55 58

2 | 47.7 123 103 - 53 0.74 58 58

3 | 484 149 b il ! 0.61 63 58

4 488 1.4 1'I]=.I. hé 0.7% 59 &0

5 43 BLT 74 61 L8 | 64 | 80

6 47.6 1 1.3; 32 51 4.79 6 66

138




% Data Sheet Nv. T Second Effectiveness Test — Service Brake System...Continued

96.0 km/h Dara:

Rim | Speed . Drist {in} Mz Fronl | Mlax Rear | Bl TRT ¢
Na. {kmhy Force (N} Force (N} | Fn Re |

1 952 $6.2 19 5B 079 a5 a2

2 0.6 44.1 118 44 0.78 63 | fif

3 | 96.5 45.% | 156 37 0.80 | bll 65

4 6.0 46.2 134 q7 n78 6% 65

5 97.6 46.9 140 56 %] b4 &1

G Hi. ¢ 46.4 i 13% 58 .50 1] 61

128.7 kmo/h Data:

Rt Speed st (m) Max Fromt Max Rear | BR | [BT °C
L (kmch)y | Force (W) Force [N Eri Rr
1 129,1 8.2 | @7 45 .74 53. 58
2 126.7 9.7 96 82 070 | sa 50
_3 123.40 79.3 134 6 0.75 6 57
4 | 1287 | wmo 100 o | am | ss 57

19




5. Data Sheet Mo, 8

Fade and Recovery Test — Service Brake System ($7.6)

| T4 ey
[ate: ' Vehicle: Test Rider: Odometer Reading-miles
Slart: Finish:
4303 C212n T. Carter 151 | L
Ambient [emperatur: Wind Velocity Trrection: Fuel T.evel 1t Pressure {cold) - kPa
. Framt Resr
18.9°C 12 km/h from Squthwest Kull | 200 215

This test consists of 3 scetions: Baseling Cheek Stops (57.6.1), Fade Stops (5%.6.2) and Recovery Stops
{87.6.3). The purpose of the Bascline Check Stops scction is to determine the allowable brake sctuation force
limits for the fifth recovery stop. The Bascline Check Stops are performed first. Compliance requires that
the fifth recovery stop brake actuation forees are within the compuicd limits.

Test Conditions — Baseline Cheek Stops:

Test spewd

{TRTY between

initial Brake Temperature

483 kni/h (30 mphy

S4°C (130°F) and &6 {150°F)

Number ol Stops Performad

3

[eeeleration Rate

3.04 to 3.33 mA’ (10 to 11 ft/s®) — The equivalent braking ratin is 0.31 to 0,34,

Actuation Forces

tdaimum Allowable Drake

Hand lever force <245 N (55 Ih)

48.3 km'h Hascling Check Data:

20

Run Speed THst (m) Mzx Front Max Rear 1R IBL"C
Mo, (kmhy Force (W) Force (N} Frt Rr

1 48.7 0.6 31 54 031 5 Gl

z | 490 286 30 3y 0.33 56 61

3 48,5 283 36 44 33 6l od
Average Max Actualion Force

A : ine &t
{lr e used in cu:rmpqun 25 32.3 457
resuvery slop actuation force
limils)




5. Data Sheet No. 8

Test Conditinns — Fade Stops:

Fade and Recovery Test — Service Brake System...Continued

Test spued

26.6 km/h (60 mph)

First Stop — Lnitial Brake
Temperature (IB'1) between

54°C (L30°F) und 66°C (I50°F)

IET — Subscquent Stops

IBT prior te brake applications for subsequent stops shall be those
occurring at the distance intervals

Wumber of Stops Performed

Lt — Accelerate as rapidly as possible bo e sl speed immediately afier
each stop, Maintain test specd until the rext brake application.

| Minimum Braking Ratio {BR)

0.47

Stop Intrrval

64 m (2112 fi)

Maximum  Allewable  Brake
Acmation Forces

Hand lever forec <245 N (55 )

Post-Fade Test Precedure

After the 10™ facle stop. drive 1.6 km (1 mile} at 48,3 kovh (30 mph) and

immuidiately condzet the recovery test.

Dafa - Fade Siops:

Run | Speed Dist {m) Max Front Max Rﬂar. RR mreec.
Mo (km'h) Farce (M) Farge (M) Frt Rr :
1 6.4 Td.8 42 46; .49 63 a3
2 o%.4 494.1 50 | 49 .54 L30 112
3 47.1 G67.1 45 . ] 0.55 162 127
4 5.7 630 4-5 54 .58 186 153
5 44,7 65.5 -411 62 0.56 192 lﬁ-ﬂ
6 955 66.9 ” .51 41 0.54 203 | lﬂ[l'
7 98.2 65.7 P 47 0.55 195 | 182 _’
) 975 732 St 47 .59 .-Z'Ilﬁ 183
d 983 a7.5 49 5.]. .56 20U j#.07]
1] or.5 I 663 | 59 .56 ID';I' " .193

21




5. Data Sheet No. B

Test Conditions — Recovery

Fade and Recovery Test — Service Brake System.. . Continued

Stops:

Tt specd

43.3 km/h (30 mph)

First Stop — Initial Brake
Temperature {TBT) hetween

Temperatare achieved at completion of fade stop prucedure.

1] — Subsequent Stops

:: IBT prior to brake applications [ur subsequent stops shall be those occurring
¢ it the distance intervals.

~umber of Stops Performed

5— Accelerate as rapidly as possible Lo the test speed immediately after each
stop. Maintain test speed antil the next brake applicativn,

Deselemtion Rate

3.04 e0 3,33 w5 (10 to 11 Tt/s%) — The cyuivalent braking rativ is 0,31 to 0,34,

Stop Tnterval

= 1.6 km (1 mile)

Maximum Allowable Brake
Avciuativn Forces — Slops |
through 4

Hand lever force <245 N (55 1h)

1 Maximurn Afowable Brake

Acmation Forces — Stop 3

See 5™ Recovery Stop Actuation Foree Limil Compaltalion Table below.

5" liecovery Stop Actuation Force Limit Compurations (55.4.5)

Service Brake | (Front Brake) |

Service Brake 2 {Rear Brake)

U pper Limit — Average

Lower Limit - Averags Lovwer Limil — Average [Tpper Limit  Averape
Mewx Force {32.3 N) Max Farce (32.3 N) plus Max Force (45.7 M) Mux Force (45,7 My plus
winug 44 5N oM minus 44,5 ™ BOM
1} 121.3 1.2 1.7
48.3 km/h Recovery Stop Data (Selected compllance cun is underlinedk:
Eun Speed Dlist {h1) Max Front Max Boar BR IETF‘C
Mo. {kmh} Force (W) Vopree (W) Fri Ry
1 18.5 286 W 3 032 | 200 | 20
1-
2 487 M) 28 35 - D32 94 112
3 480 8.2 29 34 0.32 a4 04
4 49.7 8.9 19 34 34 54 78
5 | 428 280 27 3 632 | 5 | 30 .
I

22




5. Daika Sheet ho. 9

Second Burnish Procedure (87.7)

nitial Brake Temperature
{TBT) betarean

Dhate Vehicle: Lest Rider: Odometer Rcadmg-_mﬂes
) Slarl: Finish:
47303 C22M T. Carter 167 183
. e : Tir¢ Pressure {vold) - kPa
Ambicat Temperature Wind VelocinThirection: el Lavel:
B B L Frone Bar
11.1%C ¢ km/'h from Southwest Full 200 225
Test Conditions:
Test spead 48.3 km'h (30 mph})

54HC {120°F) and 667 (150°F)

Mumbr of Slops Performed :

35

Treceleration Ratz

Acnration Forces

: 3.7 /s’ (12 fi/s*y - The cquivalent braking ratio is 0.377

Hand lever and foot pedal force limits do not apply doving this pracednre

Coaling bpeed

Accclerate immediately at maximum rate to 48.3 km/h and maintain 1hat
speed until making the next stop,

Etoz Interval

The braking interval shall be either the distance oceessary 1o cool brakes to
the 1BT or une mile, whichever comes first.

Post Burnish Adjustments

The brakes may be adjusted in accordance with the manufagturer's
recemmendatian if no tools are required for the procednre.

Trata:
| Kun Spead Tist (m} Max Lrone Mox Rx:arﬂ BR IBT °C
K. {km'h) Force (N} Force (N} Frt Rr
1 48.7 254 7 kL 1.37 G2 a5
2 48.0 4.7 30 47 .37 6z &6 o
3 480 0 248 30 0 0.37 63 65

23




5. Data Sheet No. 10

Final Effectiveness Test — Service Brake System (87.8.1)

Date: Vehicle: | Tust Rider: | Odomerer Reading-milos
; Start: Finish;
4:/3/03 CI12m T. Carter 183 195
Ambient I'emperatre Wind Vulocipy'Direction: Fuel [evel: “m, Prussure (cold) - kPa
. _ Lront Roar
.70 12 km/ from Scuthwest =30d 2i0) 225

Test Conditions — Compliance requires at leasi 1 stop within the Limits listed below (Selected complizoce run

is underlined):

Test spead

48.3 km/h (30 mph)

Initial Brake Tanperature {IBT)
betwern

54°C (130°F) and 66°C (ESI°F)

96.6 kmh {60 mpk}

542C (1I5F) and 66°C (150°F)

Number of Stops Perforimed fi 6
Maximume Siop Distance Allowed 13.1 m (43 ) S6.4 m (185 fi)
Minimum Braking Ratio {(BR} 0.70 0G5

Maximum Allowable Brake Actuation
Foroes

Hand lever force <245 N (55 ib) ¢ [Rand lever force <245 N (55 1)

Test speed

128.7 km/h (30 mph}

Tnitial Brake Temperature (IBT)
belween

54°C (130°F) and 66%C {150°F)

Hwnber of Swops Perfermed

4

MWaximum Siop Tristance Allowed

105.2 m (345 1)

Minimum Braking Batic (BR) .62
Maximun Allowable Brake Actuatiom | Hand lever force <245 ™ {55 1h)
Forces
48.3 km'h Data:
Tun Spead izt {m) bax Front Max Rear BR IBT *C
Mo, (km/h} Foree (M) Force (M) Fro . I
1 49.1 12.1 133 64 | ws 63 59
2 2.0 11.9 145 29 076 al 50
3 49,2 12.1 144 As 78 6 a5
4 441 ¢ 120 148 18 0.76 65 65
5 | 494 1200 135 25 4.80 62 62
& 400 11.5 143 34 .82 5% s
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5. Data Sheet No. 10

Final Effectiveness Test — Service Brake System...

{ontinued

96.6 krwv'h Data:
Eun I Speed st dm} Max Front Max Rear ER BT % .
Na, (kv Force (M) Force () Frt Er
1 94.6 40,% 82 63 0.75 58 39
2 48.1 45.6 133 41 0.3 63 64 )
3 98.5 ) snn 107 49 0.76 | ;3.5 65
4 95.5 0.9 161} .3ﬁ “ 0.7t 64 6d
3 6.0 50.1 u 93 0.72 65 54
6 95.0 .:m.z 155 a8 .77 60 65
128.7 km/h Data:
Kun | Speed | Dist{m) Max Fronl Max Rear BR . IBT™C
No. {kmvh) Force {N) Force (N) Frt e |
1 128.3 Bl.4 13 a6 0.79 63 62
_1__ P 1321 86.8 135 35 0.7% m; 64
—3 ) 159.1 95.6 78 47 0.69 éﬁ 53
4 130.5 91,7 126 a5 0.73 60 66
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5. Datn Sheet No. 11 Partizl Service Brake System — Split Service Brake Systems {S7.8.2)
- . {Idomerter Reading - mi
Date: Wehicle: Test Rider:
§ . Start Finish:
NA N/A N/A Nid N/A
Ambient Temperalure Wind VelocitwTrirection: Fuel Level. _Tore Pressure {gald) - KPa
_ . ) Front T
N/A MSA KA N/A NiA

Test Conditions — Altcr the serviee brake system on three-wheeled motoreveles to induce a complete loss of
brikiog in any cne subsystem. Determine line pressure or pedal/lever force required to cause operation of the
brake system failure indicacar. Llilize the brake system not disahled and repeat provedure with each broke
subsystem. Compliance requires at least 1 stop within the liniis listed below {(Selected compliance run is

underlined):

Test speed

—
' 45.3 kav'h (30 mpl)

96.6 km/h {60 mph)

Initial Brake Tomperature {TRT)

54°C {130°F) and 66°C (150°F)

[=F gl a - 1=}
hetweern 54°0 (130°F) and 66°C (150°F)
Mumber of Stops Performed 6 6
Mlaximmm Stop Distance Allowsd 20.6m{97 1) 118.3m(355 f1)
Minionen Brakiog Ralio (BR) 31 0.31
Wliee Allowable Brake Actuation Forces Hand lever foree 245 N (55 iby
Foor pedal force <400 N (™ 1b)
48,3 km/h Data; Brake Systcin 1
Brake pedallever force required ta cause brake failureindicator io nperate (M.
Run Speed Toist (im) Max Fronl Max Roar ER LE ]
i Mo, {kmh) Fovce (N} Force (NI Ert Fr
1 !
2
3
4
4
; |




5. Data Sheet No. 11
44.G km/h Drata: _

Brake Svstem 1

Partial Service Brake System—Split Service Brake System...Cont'd

Fun Spocd
Mo {km/h}

[Hiat {tn) ! Bdax Front
Force {N)

Ilax Rear | LR

TIRT =

Forge (N} Frt

Rr

1

2

48.3 km'h Data:

Brake Nysiem 2

Eun Spoed
Mo, (Lrnsh)

Max From

Force (W}

Trist ()

Wax Rear BIR

IBT*C

I'orce (N) Tk

96.6 km'h Fiata:

Hrake Sysiem 2

Brake pedzllever force required 10 cuuse brake failureindicator ro aperate (N3,

Run Apeed
MNo. (lan‘ny

Max Frool
Force ()

LHst ()

Mlax Hear Itk

BT °C

Farce (N) Fi

1

27




5. Data Sheet No. 12

Parking Brake Test (57.9)

Date;

Vehicle:

Test Rider Techoician:

) Ddomerer lteading -

. Start: Finizh:
MWiA MN/A MNiA Mid MWiA
Ambieol Temperature Wind Yelocity Direction: Fuel Tevel: Lire Pressure (told) -
__ Front Fcar
NA N/A N/A N/A Nia |
Test Conditions;

Initial Brake Temparamees
{[BT) betwoen

Grradient

3L

549 {(130°F) and 66°C (150°F)

Stops Performed

Duration of each test

Dow nhill direction - 1 ]-

Lphill direction - 1

5 minutes

" Prowedure

Drive the motoreycle downhill on the grade with 1he longitudinal axis of the
motorcycle aligned with the direction of the slope of the grade, Apply the
scrvice brakes with a force not exceeding 4000 N (90 Ib) to siop the motoreycle
anit place the transmission in neutral ;

Apply Ibe parking brake with a force not excecding 400 N (90 |b} for a foot
operated system, or 245 N (55 Ib) [ur a band operated system, Release the
service brake and allow the motercycle ¢a remain at rest (to lhe Limit of
traction of the braked wheels) for test duration.

Following observation of the vehicle in a stationary condition for cthe specHied
timne in Lhe dvwnhill direction. repeac ¢he same tesi procedure with the
matorcy¥cle avierted in the uphill direction on the same grade.

Compliance requires the motorcycle to remain stationary (to the limits of traction) far 5§ minutes in bath the
uphil! and dowahill directions,

Daea:
Run 3 _ . .
No. Pars] Ditection Actpation Force (N}
1 NiA phill MN/A
A 1 NiA D}ownhill MN/A




5. Data Sheet Na. 13

Wet Recovery Test — Service Bruke System {S87.1H))

Pate: Vehicle: Test Rider: Gdometer Rq:adiqg-_milen
_ st Finish:
4303 C21201 T. Carter 196 198
Ambient Temperare Wind Velocity/Direction: | Fucl Level: Tire Pressure {oold) - kPu
_ ) Front Bear
22.2°C I 12 km/h from South =344 200 225

Thig test eongists of 2 seetions: Baselioe Check Stops (87.10.1) and Wet Brake Recovery Stops (87.10.2). The
puepose of the Baseline Check Staps seetion is to determine the allowable brake actuation foree limits for the
fifth wat brake recovery stop. The Baxeline Check Stops are performed tirst. Compliance requires that the

fifth recovery stop brake actuation forces arc within the computed limits.

Test Conditions — Bazeling Check Stops:

Test speed

Tnitial Brake Temperature
{iB17] betwesn

48.3 km/h (30 mph)

5490 (13HIFF) and 66°C {1S0°F)

Number of Stops Performed f

3

Deceleration Rate

Wlaximum Allinvable Brake
Acmation Forces

3.04 to 3.33 mss’ (10 ta T1 fEs™y — The equivalent Braking ratio is 0.31 to 0.34.

Hand lever Torce <245 N (55 1b)

48.3 km/h Baseline Check Thata;

Run | Speed Diist (m) Max Front Max Rear BR . iBrve
No. (kmh} Force (M) Force (N} Frt Hr ;
1 494 179 30 36 0.34 55 54
2 48.5 7.4 a2 36 034 57 57
3 4940 7R 23 45 4.4 58 59
Average Max Actuation Forve
f . th
(i he used in camputing 5 8.3 38,0
recoy ey slop setuation force
lirnits)




5. Data Sheet No. 13

Test Conditions — Recovery &

Wet Recovery Test — Service Brake System. . .Continued

tnps:

Pre-Test Wetting Procedure

Immerse rear hrake in water fally released for 2 mioutes followed hy
inniersion of the front beake in water fully released for 2 minutes. The entire
wetting proccdurc shall be completed in 7 minutes or less.

Test | Immediately after completion of wetting, sceelerate at a maximum rate to the
" initial test speed withoul applying the brakes. Upon reaching the initial test
speeid, immediately conduet the wet hrake recovery stops.
Tast speed 4%.3 kvl {30 mph)

First Stop — Initial Brake
Temperature (TET) betwaen

Temperature achieved at completinn of brake wetling

TBT — Subseguent Stops

1BT grior to brake applications for subscquent stops shall be those occurring
ot the end of cach stop.

Number ol Stops Performed

5 — Tmmediately after each stop accelerate as rapidly as possible to the fest
speed and make the next stop.

- Slep Interval

Deceleration Rate

3.04 to 333 mis° {10 ta 11 fi/s) — The cquivalenl braking ratio is k31 to 0.34.

Distange sufficient to accelerate tu initial test speed

Muaximum Adlowable Brake
Actation Forces — Stops 1
through 4

Hand lever force <245 M (55 Lb)

Maximum Allowable Brake |
Actuation Forces -- Stop 5

See 5T Recovery Stap Acteation Foarce Limit Computation Table below.,

5" Recovery Stop Actuation Force Limit Computations (55.4.%)
Service Brake | (Tront Brake) Service Brake 2 (Rear Brake)
Lower Limit  Average Lppet Limit— Average | Luwer Limil — Average Upper Limit  Average
Bfax Toree (28.3 N) Max Force (28.3 N) pplus Blax Force (39.0 N) Mux Forue (39.0 N) plus
minns 44 5 N saN minus 44.5 N BN
] _ 1173 0 12584
|
48.3 km'h Recovery Stop Data (Seleeted complianee run is wnderlined):
| Run | Speed [¥ist {1n) Mz Tront Mlax Rear BR BT °C
| Mo {km'h) Force (M) Faorce (M) Frt TRr
I 485 0.8 43 46 nil 0 !
Z 44.5 290.8 15 49 32 24 9 E
3 44,2 189 15 46 L33 it ] 4i)
4 4%.5 285 24 50 34 il 49
5 48.5 20,4 22 41 0.31 M 55

30




5. Data Sheet No. 14 Final Inspection (87.11)

Taate; Wehicle: Odorneter Reading - miles
45003 C21201 195

Inspecten Requirements:

Disaszemble all brakes and inspect for: f Pass?
Detachment or fracture of any compoucol in the entire hrake system. Ycos
Detachment of brake linings [rom aoy shoe or pad. Yey
Fluid or Jubrricanl leabaye Trom wheet cylinder{s), master exlinder(s), axle seals, Yes
and any other component L the enlice brake sysiem,




ATPENINX 1 [nstrumentation List

Lisled below are the test instruments used for this program.

1. Motlorevele Third Wheel

. Custom Built by Carter Engineerning.
. Tire Circumference: 4.462 feet £0.227%, {Original Calibration)
. Tire cireumference divided into 500 pulses with BIA Optical Encoder.

. Calibralion verified on 8/29/02

2. Brake Pedal and Tever Force |ransducets

- Strain gages - Micro-Measurements
. Tyvpe CEA-13-0621TW-350
. Calibratiom om 357703
3. Friction Material Thermocouples
. Iron-Constantan Thermocouples, Type “K* - (Omega
. Plug Type as per drawings (Reference 1,2 & D)
. Calibration on 2/15/03
4, Weather Station
. Tullahoma Airport Weather Information Data
5. Continuous Data Recorders
. Kaye Instruments, Inc.
. DrataFielder 20 Series
. Model No. DF-200

. Serial No.: 0569

. Omnidata Intemational, Tne.
- Polycorder 70U Series

. Model Mo, PC-704

. Serial No.: 0180

6. Multiplexer

- 80 Channet

. Ommidata International, Ine.
. Maodel No. PA-780-R(}

. Serial No. PAT-151

32




Portable Compiters

. Toshiba Model T3400CT
. Subnotebook Compuler: 486-33 MHz, 8 megabyle RAM, 120 megabyte Hard
Urive, Color Display.

. Dell Model Inspiton 3500
. Laptop Cotnputer: Pentium I[-300 MHz, 128 megabvie RAM, 6.4 gigabyte hard
drive, Color Display.

Certified Weights for Striin Gage Calibration

. Rite-Weights, Inc.

- NIST Traceable Certificate Mo, 143
. Serial No. E854 &£ T835-21b.

. Serial Mo, E&856 thru B83% - 5 1b.

v Serial No, E360 thru ES62 - 25 |h,

. Serigl No, 863 - 50 1b.

Portable Seales

» Intercomp Speed Weigh 1T Electronic Scales
v Serial No. SMN846E
. Calibration on 4/7/02
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APPENDIX 2 Hand Lever/Foot Pedal Actuation Force Calibration Curves

Honda Silverwing FSC600 Front Brake Lever Strain Gauge Calibration - 377103

260
i1---———+! Pre-Teat Calit Data (M) :
Calits Cangt {M) = +43.3x" +3.85 S
& - - & FastTest Calib Check Data (N}

20 ) y
Z
= 4P
&
cq 1EO}
all
[}
2
=
[T
®
=
2]
5 qenf
2
[+ 5
&

51}

i) [

] £ 4

Strain Cauge Chitput {m']
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Applied Load at FMYES 122 Painl (N

Honda Silverwing FSCE00 Rear Brake Lever Strain Gauge Calibration - 3/7/03

250

Z0

180 F

100

Wt

L

|_i- ..

5.

-—-—L] Fre-Test Catib Dala (M)
Calie Const (M) = +45 tx' +134
% Fosl-Tasi Calb Chadk Cata {N) -

-3

-l L]

Straln Gauge Julput (MY

L]
1.4
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APPENDIX 3 Calculation of Master Cylinder Reservoir Volumes

Using the following equation tor disk brakes:

V= NN (a4 G- ALt C) )-c—:l'-z--x D]

Where:

Yolume required per braking system.

= Number of calipers per braking systemn,

= Number ol pistons or piston pairs per caliper.

= Caliper piston diameter,

= Average clearance between brake pads and rotor.

= Average change of brake pad & rotor thickness from new condition
1o fully wormn.
= Inboeard.

o = Quiboard.

T g ZE A
=
I

The velume requirement for the independent front brake sysiem of the test motoreycle was
caleulated as shown below:

Front Brake System - Nge= 1
p= 2
2.7 cm

0.0076 em (typical)
0.285 em {Wear Hiut — S mun; Rotor wear limit = 1 mm (total).
Average total thickness change per side = 5.5 mm -+ 0.55 ¢m)

TAR Z2Z
I

V =2x [{2.?}2 x%x{ﬂl.ji +0.0076 + (.55 + n_ﬂmr&]}
V=128cm°

Mimimum volume required: 1.5x12.8¢cm” —19.2 cm?

Measured volume of existing front hrake system master eylinder reservoir = 35+ em’.

Fluid ¥olume measured with vehicle upright and level. Actual volume greater than reported
above — reservolr installation precludes utilization of full volume.
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The volume requirement for the combined tear brake system of the test moloreyele was
calculated as shown below:

Front Brake System - N.= 2

Np= 3

D= 23&27cm

€ = 00076 cm {typical)

t 0565 em (Wear timit = 3.8 mm {to bottom of slot); Rolor wear

limil — 2 mm {total). Average total thickness change per side — 4.8
o =+ 0,48 cm)

V=2 x[(l?)? x ‘“"Tx (0.48+ 00076 +0.48 +n.nn?a}}+ {{:.3)1 X ”Tx(::rjﬁ +0.0076+0.55 = ﬂ.ﬂﬂ?ﬁ)}

V=158cm’

Minimum volume required: 1.5%158cm® =23.7em’

Measured volume of existing rear brake system master cylinder reservoir = 35+ om”,

Fhiid volume measurcd with vehicle upright and level. Actual volume greater than reported
above — reservoir installation precludes utilization of full volume.

37




AIPENDIX 4

Photographs
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