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Purpase

The purpese of this test program was (o determine compliance of the subject motorevele brake
system by subjecting it to the tests of Federal Motor Vehicle Safely Standard (FMV S5} No. 122,

2.0

2.1

2.2

2.4
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2.6

2.7

28

2.9

2.10

2.11

Definitions

Initial Speed or Test Speed — The travel speed of the motoreycle at the moment either
brake is applicd.

Brake Application —The initial movement of (he brake system control pedal andfor
lever.,

Braking Interval - The distance measured from the start of one brake application to the
start of the next bruke application.

Initial Brake Temperature {IBT} — The temperature of the service brake at 0.32 km
(0.2 milc) before a stop with the brakes released.

Stopping Distance — The distance traveled by a vehicle from the start of the brake
application to the point where the vehicle stops.

Curb Weight .- The tom! weight of the motorcyele with standard equipment including,
the maximum capacity of fuel, lubricants, and coolant, but without operator, passenger,
instrumentation, or cargo.

Basic Test Weight — The tolal weight of the motoreyele with standard equipment, the
maximumn capacity of fuel, Tnhricants, and coolant. and test instrymentation. Wesght is
without operater, passenger, or additional cargw.

Test Weight — The 1o1al as-tlested weight of the motoreyele including test
tnstrumentation and operator.

Lightly Eoaded Vehicle Test Weight (LLVW) — Curb Weigh! plus 91 kg (200 |b),
The 91 kg (200 Ib) load ineludes test instrumentation and operator. If the combined
upcrator and instrumentation weight total is less than 91 kg (200 Ib), ballast shall be
addcd 1o achieve the proper loading. Any ballast added shall be distributed in the saddle
or carrier if so cquipped.

Wheel Lockup — Wheel lockup means 100 percent wheel slip.

Independent Braking System

2.11.1 FOR TWO-WHEELED MO TORCYCLE — A system which acts on only onc wheel.
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2.2

2.2

Combined Braking System

FOR TWO-WHEELED MOTORCYCI F — A system whereby al least two brakes on
different whecls arc actuated by the operation of a sinple control,

Hydraulic Brake System — A system that uses hydraulic [Twd as a medium tor
transmitling lorces from a service brake control W the service brake,

Mechanieal Brake System— A system that uses direct mechanical connections such as
push/pull rods, cables, linkages, cte for transmitting forces fiorn a service brake comtrol to
the service brake.

Maximum Speed (V,,,} — For the purpose of FMVSS No. 122 hrake testing, the
maximum gpeed 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 surlace, with the vehicte at its

lightly loaded weighi.

Braking Ratio (BR) — The braking ratio is the average deceleralion rate of the vehicle
divided by the gravitational acccleration constant.

Average Deceleration Rate  The average deccleration rate during the stop is caleulated
using initial speed and stopping distance. The following equation is vscd to calcubate
averare deceleration:

& = average deccloration rate (mx'&;z}
V = velocity {m/s)
d = stopping distance (m)

Wherne:

Swept Aren — The sweptarea of a disk brake 15 the tolul area contacted by hoth inkoard
and outhoard broke pads m one revoltution, i.e., the area on both sides of the wotor rubbed
by the pads. The swepr arca of'a drum brake is the inside drum cireumierence multiplied
by the hrake lining width.

Split Serviee Brake System — A brake syetem consisting of two or more subsystems
actuated by a single control designed so that a leakage-type failure of a pressure
cotnponent in 4 single subsystem (exeept structaral failure of a housing that 1s common to
two or mosc subsystems} does not impair the operation of any other subsystem.
Motercyele — A motor vehicle with motive power having a seat or saddle for the use of
the rider and designed to trave] on not more than three wheels in contact with the ground,

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




3.0  Government Furnished Property

31 General Description

NHTSA Number C21200
hanutacturer Suzu];ci Wotor Corporation
¥ear 2002

Muodel DR-ZA005K2

Date of Maoulactun:

Oelaber 2001

Wik

Lngine Type

JEIERA3AYIZ102123

Single Cylinder, Four-stroke, Liguid-ceoled, DOHC

Engine Displaccment

398 crr

Fugl Delivery

Carburetor (single}

Transmissiom

S-zpeed matual

Finl Drive Chain
Wheelhasa 1455 mm
32  Tires
Front Rear
Munufaeturer Bridgestone Bridgesti;ne
Tvpe Traill Wing 41 Tuhe Type Frail Wine 42 — Tube Type
Size BULO0— 21 51P I20/%0 - 13 65P
DOT Nuniber DOT ENEK T."'l.(;.“:?!:]m - DO EXNMB TAB 3941
Fressure (cold) 125 kPa 150 kiPa
Rolling Radius = 34 g 323 0m
Tukesaro Takasago

Rimn Label Informalicn T2 = 1,00 3T T8 x215D0T

127 Japan 1001 134 Japan 10 0]




33 Weights

Frant Wheel Rear Wheel Total

Weight(kg) %% af Total Weight(kg) e of Total WeightiLo)
Curk Weiglit G6E.0 47.2 76.2 8 1442
Curh Weighl+Rider 966 4% !i 1293 372 2253
Basic Tost Weight 6.1 449 K48 33.1 538
Test Weight 96.6 41.3 1374 38T 234.0
Instrumentation | ! 9.1
Test Rider g2
Temal Load (Weight of Instrimentation + Welight of Tesl Rider) 398
Gross Vehicle Weight Rating {GY W) 335
34 Brakes
Front Rear
Sxvstem Type Drish/Hyvdraulic/Independent’ | Disk'Hydraolic Tndependent’
NHow-ABS MNon-ABS
Conned [Zight hand lever actuatey Rear foot pedal achoares rear
frunt wheel brake whee! bruke

Caliper Tvpe Single Acting Single Acting
Wumber of Calipess i 1
Wi of Caliper Pistons! Equal k.7 2/ %es I N:-';‘L
Caliper Mston Diameter 26 mm 26 mm
Rolor — TypeNumber Fixed/Single Fixed'Single
DrilledMNwmber of TtolesTTolz Tyja, Yes 487 10 mm Yes £ 540 nm
Rotor Tiameter 230 mm, 220 mm

Botor Thickness™inimum Allowable Thickness

U 30 pm

45 mm S 4.0 mm

Botor Eifective Diameter

224 mm

194 mim

Swiepl Arcy

341 e’

Hrake Pad ldentification Numbers

Missin — TT2F72HH

295 cm’

Wiszin — TT2 18277

Bruke Lever/Poedal] Ratio (0FMYSS No, 122 Load
Application Point

.1

6.7




35  Recciving Inspection of the Test Motorcyele

As-Received odormerer reading 0.3 miles
Operator Mannal received? :\;'es
Service Manus) received? Ma
Spuedometer display 115, + Meirie
Mechanical condition New
Mechunical condition adequate to complete test procedurs? Yes

Arc brake hoscs labeled per FMYSS Mo, 1062 Ves

Tire Condition 44 Start of Test Mew
Are brake componenis jn new OEW Condition? ' Yey

EN Merhod

The lests ol FMVSS Ne. 122 invelve straight line braking from various specds, brake burnishing,
tade and recovery, and wet brake fade and recovery. All tests were performed by an experienced
rider. FMVEE No. 122 requires stops from near maximurn speed, however, for this test program
HNHTSA has limited the maximum test speed to 80 mph (128.7 k.

4.1 Test Facility

Testing was condueted at the Tullahoma Regionsl Airport in Tullahoma, Tennessee. The
layout of the airport is shown in Fipure 1. The inactive Northwest-Southeast ninway was
used for this test program. A total straipghtaway distance of approximately 1.77 km (1.1
milc) was available by crossing the two active mnwavs. Airport authority coordination
was required to cross active runways and this option was used only for maximum speed
test runs.  For the maximum speed runs, the airport manager was nolfed by the test
engineer amnd the lest Tuns were conducted per the airport manager’s mstructions. The
conercte surface 15 substantially level {less than £1% gradient), in good condition, and
atfords pood adhesion. The runways are 457 m {150 ft} wide. The afrport altitude 13
approximately 330.7 m {1085 [} above sea level.

4.2 Test Facility T.ayout

For cach test procedure. traffic cones are set up to indicate the inmtial temperature record
point, hrake application point. target stop distances, and conl down distance i requirsd.

The layouts were altercd as required to accommodale airport traffic and runmway/taxiway
use Testrictions.




- Northeast - Sonthwest Runway DR

NORTH

Northwest - Southcast Runway i |
T {Inactive) ‘

oo

North - Snuth Runway

. . ; Active
(Aclive) i ¢ )

4.3

Yigure 1. Layout of Tullahoma Regional Airport
Instrumentation

A lightweight instrumentation package was used for data acquisition during this program.
The package included a data recorder, multiplexer, power supplies, and sensors. The
following sensors were titled to the test motorcycle:

. A third wheel 1o measute distance.

. Actuation forces were measured by strain pages fitted to the front hand
brake tever and the rear brake pedal.

» Thermacouples were installed in the front and rear brake linings to
medasure brake tem peramrcs,

The digital data recorder and multiplexer were used to record brake forces and distance
versus ime. Speed and deccleration were calculated from the distance versus time data,
A handlebar mounted push button switch activated the initial temperature recording
function and started the data recarding, Application ol either the front or rear brake
murked the heginning of the stop. The data recorder acquired data witil the motoreyvels




4.4

4.5

1y

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

I'reparation of the Test Motoreycle

Refer to Contractor Test Procedure for FMVES No. 122 - Motoreycle Brake Svstems,
November, 2002, Thomas J. Carter, Carter Engineering.

1est Procedure

Refer to Contractor Test Procedure for FMVSS No. 122 - Motoreyele Brake Systems,
November, 2002, Thomas 1. Carter, Carter Engineering.

Dara Sheets




3. Data Sheet No. 1 — Test Summary

Test Vehicle: NHTSA 21200 Test Datets): 1271502 & 121642
. rest runs selected [or compliance. _
. Stop Max. Max. Pazs
) Spead | - Brake Brake Mo of
Tst Section ki BR ?{’;’; Tever Pedal Tesls F:irl?
Force (W) | Force (M) i
E;iiﬁ“;;:;‘:séﬁ*::n_] 18.3 k'h 488 | 078 | 1 132 147 6| Pass
;;;ﬂg‘:g:;?:";f;::m oti.6 kmh v&d4 | 079 | 452 109 o1 5 | PASS
g;; #f;‘“’“ﬁ:’;ﬁ:;‘ ;;;' L':fj é::'l:“} 450 | ves | 139 | 127 NA i | pass
E;E;f:f“g:ﬁ;::f;ejii}m;‘ a1 | 034 | 267 | A 162 6 | Pass
E;;EET“;‘;T;SE:;E ffr%irl:r 054 | 0.74 | 48.4 115 N/A 6 | PASS
;;Lf;mg;ﬁs}f;ﬁ;ﬁ&ﬁ;% 9.4 | 039 | 528 | NA 166 6 | PASS
?2: rif;*‘;;_‘;;‘:;i;:i& Wikmh | ey Jome |7 | 1w 9 i | Pass
f;’:ﬂf;f:;‘;ﬂe;:f;{ ShEkmh | pes | 085 | 424 148 69 6 | PASS
fﬁf rﬁfg'ﬁﬁilﬁ; PETRMN A a0 | 086 | 745 172 93 4 |pass
iiii;;:;;:i;ﬁ ﬁ:zfg‘“ NA | NA | wva | 29 853 30| na
ftiii wod Recovery (Recovery -3 | gy | a3z | 285 31 83 5 | pass
Féﬂi‘iif;ﬂi“;;;z? Ik gy [ as | 122 | 234 Th 6 | PASS
gﬂi‘:ig‘;‘;ii‘ﬁ;i;ﬁ‘ —966kmh ) oo | ozs | qss 07 7 ¢ | Pass
::ﬁf gf:ﬂﬁ:i;ﬁi;ﬂﬁ” 1279 | 078 | A2 B 69 4 | pPass
ET;EE‘;‘:;:’CSH“E] e -average | o0 | na | Nia 29,7 B6.3 3 NA
:T;a;;r Recovery (Recovery =57 490 | 033 | 290 33 9% s | pass|

Mote; All testing and data recording was pertorioed by the repurt author: Themas ), Carter, PLE.

' BR - Bruking Ratio — The deceleration rate divided by the gravitational constant.




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

Test Vehizle: NHTSA C21200

Test Drateds): 12705002 & 12/16/02

Data
¥ehicle Brake Svstem Inspection Requirements Test Vehicle Complianee
Yes M
531 - Wotarcyele shall have either o split service brase systerm o dwe independenly hoterevcle has split service
actualed servige brake svstems, hrake syslam? X
dctureyele has bwo
independen by setusted scrvice X
brake swsternsT
AR - Failure of any compenent in 3 mechonive® service bmke svstem shalt notcesull | I0vehicls vas o mechanical
i1 an [ wf heakeing sbility in the other service brake syalen on the veluele, sorvice brike svstemn, wonld
componen ladure resall in loss MiA hTEY
of braking in sther service
brake systein'f
85.1.2 - Leakage failuic in lipdaubic service hrabe sysiem shall not result in a eas af 1L wehicle has hydraolic service
braking abiliey i other seevicy Trrake systean on the vehicle brak system, would icakape
failure invme service brabe
. X
svsteit resyll ina loss of
braking ahility in ouler servics
brake swrstem?
83111 - Fach master cylimaler shatl bave 3 separate rescrvoir for each brak e cincai, Vehiele mzets master eyvlinder
with cach rescrvair flle opering having ks cwm cover, seal.and cover retention PESECTT RO FRTChls ? x
device. Fach reservoir shall bave & nin.msun capecity squvalent o one and one-half E ) .
Tieies, the 1] Noid displavement resulting wiee all e wheel ovlinders or caliper et Sesvice ~rstem
n.ll i;mn?: ﬁem.celf].hy 1:|.c;1rcs\:im".r5:|r m::-:: f:m?; ]'ll:-"r\ llm.ng. 1_1_11]1.: E'El.l"m:-'l{:ﬂ.' pus:!]t:]_'t .lu- 4 Vehlicle meers master cylinder
firly wotm, Tollw appli pnsnu_:n. hete adjustment Lsamcmr,t!ie .1.1.-:!:?:1 L-;).rn. iLicrn of “CSETVOIF EBqUrements? x
adiustmeni shall be nsed for this mepsumenenl. (See Appendix 3 far indonmatien on ¢
TCAEHT capaciny mopsuremanty Fear Service Brake svatem
53.1.2.3 - Lach mustorcyele shalb have a brake fluid waming seaternent ihad reads s Vehiele mects master cvlinder
felleaws, n lettens al lewst three thirty-seconds of ar. inch high: Waming: clean filler WanHNg STETCCa
cap befors removing. Uee enly —fuid from a sealed container. {Inaoring requineniches? b3
the tacommended Lype of brake Ouid as speeified b 44 CFR 571116, e, THIT 33 o _
Ihe Lertering shall be: Tronl Servive Brake Syswen
{A) Parmanentty aflixed, eopravesl ..nr uml_::au\ssm‘.l Vehicle mests master cvlinder
(B Located 2085 1o be visible by dinsel view, sither on or within 4 inches ol the T p—
brake-thoid eeservair Eiller pluygz or cap Tegquiremznl £* X
(Cy  Ofa zoloe thar contrusls with it backpround, i 1 is not engreved or embirsed
[enr semace Brake Svslem
Tarpe of Twake Ttuid reguired? DOT 4




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

Vehicle Brake System Inspection Reguirements

Test Vehicle Compliance

Data

Yes

My

NA31LY-

(A} Tach motorevele squippad with 2 split service brke system shall Bave ane or morg
elevtically aperated scrvice brakie system Rilure indizstor lemps that is mowrted in
levml of gnd i clear view of the dnver, and that 13 activared - -

[y In the event of pressure Balure in any part of the service brake
avatein, other than o ametural faileee of either a brake masice ovlinder
body ina split inegr:l body type maser cvlinder sysem or a seevice
brake system tailure indicator body, befora or U afspslicativm o f not
e than 20 Wb of pedul foree cpon the scrvice brake.

{2 Withou: the application alpedal farce, when the level of hrake {luid
in w master cyvlinder reservoir dmps W less than the reommmendad
safe Jevel specified by the reanule lurer or to loss than one-halt the
Muid Toxervoir eapacity, whichever i (he greater.

(11 AN failere indicaor Tsmps shill be acrivated whet the igmiliem switeh is tomed
trom the "oft™ to the "on® or i the "slam" position.

(T} Exvept [or the momcatary activation reguired b $5.1.3 10b). cach indicator lamp
once pulivaled, shell remain activaed as long as 1Fe condirion exises. whenever e
ignition switch s in lhe "on” postion. A indicator lump aciiviled when the i@aoition is
tumzd to the “atart” positivn will be deactivated upon retate o8 the swileh o the fon®
Position unless a faglure exiss in the service brake system.

T Fach indicator lamp shall have a red lens wilh e legend "Brake Failees" on or
adjsucent o it g Jetters not less than hrez thiry-seconds of an inch high that shall he
Tapittle W 1he driver in davlighe whan lighted.

[Cracs vehicle have a brake
systein failure indicator kimp?

M4

i

Diaes failure imdicator lamp
conform te opattiond and
physical requiremens®

NfA

N4

545,54 - Bach three-whecled motoecyele shall he cquipped with a parking brike ol u
Iriclion Lype with 2 solely mechanical inedans 1o reknin engagement,

If'vzhicle is a threc-wheeled
mobkreyele, iz vehicl cquippod
with o purking bruke?

NiA

WA

H5.1.5 - The brike system shall be nstalled sa dhat the liniog Mickness of the dnam
brake shoes ray be visually inspected, either dirocely of Iy use ol mirror withowt

removing the deuma, and s that dise brakee fiction linkige may be visuwlby inspegie|
without xmivving the peals.

Car: i drum leake Tining
hickness o dise hiake Triclon
JIning thickness he detemmited
withowr removal of diuem or
dise braky pads?

[0l Service Brako Systom

Can ac drum brake lining,
hieknegss or dise brake ficrion
lininy thickness be determined
withoul remeaval of dnym or
disc beake parks?

Rear Scrvice Brahe System

L




5. Data Sheet No. 3

Instrumentation Check {(87.2}

[ Yemcle: G220

Test Iider: T.Carter

Conduct 1 general check of fest instrimentation by making not more than 10 stops [rotn o spead of not mora than
48.3 k' (30 mph) &l deceleration of not more than 3 més® {10 1s® ). 1f test instrument repait, replacement, ar
adjustment is necessary, make not more than 10 additinmal stops afier such repair, replarement or adjustmet,

Tgte Number of Beagon lor check stops.
check stops.
1215402 T Beginoing of test — check nuciwarm-up engine/lires - OK.
12/16:2 q4 Re-soldered connector wire — checks OKL
12/25/02 ] Post-test calibration check — OK.

11




5. Data Sheet No, 3...Continuned Maximum Speed Determination (Part 571.3)

Dace; Yehicle: Test Rider: Dd?meter Rﬂad"f_g'mﬂ“
) _ _ Start: Finish:
N/A C21HH) ' T. Carter MN/A NiA
Amhient Temperature Wind VelocitwDirection: luel Level: Tire Pressure {uld) - kPa
L - _ Frunt Kear
MNAA N/A W EEY 125 150
Test Conditions:
Test speedd Mazitiem speed {¥p,;) attainable in 1.6 km from a standinyg start.
Initial Brake Temperature (TRT) MNA
Runs Required Al least two runs shall be made in apposite dircetions.
DlelePrnine: i Test speed for 2™, & Final Effcctivéness tests and/or
Reduced Test Speed, as appropriate.
Run Run Dist e
No. k) Top Speed (kmeh)
1 1.3+ N/ A
2 1.3+ M
3 1.3+ MNA
4 1.5+ NIA
Averae Vo MNSA
Test Speed
Or N/A
Reduced Test
Speed”
Remarhs: Neo maximem speed rons were conducted — vehicle was capable of specds cqual to or greater

than rhe S0 mph limitl zpeed imposed by NHTSA.

* Reduced Test Speed-  1fa motorcycle is incapuble of attaming a specified test speed, il shall be tested at a speed
that is 3 multiple of 5 mph that is 4 te & mph less than the motorevele’s maximum speed (Vg




. Data Sheet No. 4

First Preburnish Effectiveness Test — Service Brake System (87.3.1)

. Dhale: - VYehicle: Test Rider: Odometer Readluf,—fmlcﬁ
_ Start; Finish:
121502 C21200 T. Carter 2.9 114
Abicol Temperature Wind VelocinsDirection: Fug] Level: Tlre. Pressure {cold) - kPa
L pot Hear
1.2°C & km/h from Snuthwest Full 125 LS50

Test Canditiens — Cowplianee reguires at least 1 stop within the limbs Hsted below (Selected complianet run

is underlined):

Test speed 48.3 k'l (3 mpk) 96.6 kny'h (60 mph)
i E:;fji::" ake Tempurature (TBT) S4°C (130°F) and 66°C (150°F) | $4°C (L30°F) and 66°C (150°F)
s__I"Ah.ljrﬂ::u:r ol Slops Performed G fi
Maximum Slop Distance Allowed 16.5 m {34 1) 65.8 m (216 ft)
Miniturn Braking Ratio {BRY 0.56 0.56
Maximum Aflowable Brake Actuation | Lland Lever foree <2458 (550b) | Hand lever ferce 245 N (55 1h)
Forces Fool pedal furce =400 N (M0 1k} | Foot pedal furee <400 N (90 1) |
4% 3 ko'l Data:
Eun Speed Thist (m} Max Front Max Rear BR’ | IBT°C
No. || {kmh) Foree (N)’ Force {N)' | Re
i 476 12.4 130 a5 2.72 54 53
2 48.8 1.3 132 7 0.78 35 39
3 40.% 137 105 rOT 0.1 54 55
4 47.6 11.%9 103 &5 0.75 54 54
5 49.1 129 1n2 1 0.73 53 35
& 47.3 11.5 % 120 .77 54 50

IMaxitnum Front Brake Actuation Force {Newtons),
Mfaximum Rear Brake Actuation Force {Newtons).
*Bruking Ratic — deccleration rase divided by gravilational constant.

Frent. (nitial Brake Temperalure (°C).

"Rear Initial Rrake Temperature(“C),




5. rata Sheet No. 4 First Preburnish Effectiveness Test — Service Brake Sys.,..Continucd

96.6 Kin‘h Data .

! Eun : Sneed Dist (o) Max Frung Max Kear DR IRT °C .
M. (km:h) FForce (N) Force [N o Br .!

1 9450 4.9 9 . 99 0.71 =t 59

2 4.6 47, 108 102 B .74 54 Gl

3 1.9 46.4 I.l.'ll'lI 132 0Bl ) 63 | B3

4 94.6 80 m 082 | 61 | e

5 95.4 45.2 ws 87 O 079 | 5 | s6

6 | 97.4 4dh.9 115 74 &) £R &2

14




5. Data Shect No. 5

Freburnish Partial Serviee Brake System Effectivencss Test (87.3.2)

Dater Vehicle: Test Rider: Odameter Reading-milcs
- Start; Finish:
12/15/(62 C21200 T. Carter 11.4 203
Ambient. Temperanire Wind Velovity Direction: Tuel Level: Tire Pressure {eold} - kPa
Front Rear
10.6°C b km/h from Southwest =34 125 1540

Test Conditions — For a motoreyele with twe independent by actwared service brake systems, test cach serviee
brakc system individually. Compliance requircs at least L stop within the linics listed below (Selected

cempliance run is underlbined):

 Test speed

+8.3 k'l (30 mph)

6.6 km/h (60 mph)

Initial Brake Temperature (iB T
brelwien

54°C (130°F) and 66°C (150°F)

S°C {13°F) and §6°C (LS(1°F)

Number of Srops Performed ] &
Mlaximum Stop Distance Allowed Joom(E21 Ty 147.5m {484 1)
birimum Braking Ratio (714} (hL25 0.25

Max Allowable Bruke Actuation Forces

Hand lever foree =245 N (55 Lb)

Hand lever force =245 N (55 lb}

Brake System & Operator Input Conteol

Purtial Service Bralke Syatein #1 — Right Hand Lever

Test speed

48.3 km'k (30 mph?

26.6 knv'h (60 mph)

Initial Brake Temperature (1BT
butwoeen

545C (120¢F} amd 66°C (150°F)

HPC {13H°F) and 56°C (1S0°F)

MNumber of Stops Perlommed 6 b
Maximum Stop Distance Allowed 35.9m(EXZ] o) 147.5m (444 11) )
Minimum Braking Ratio (BR} ' 25

Max Allowable Brake Sclualion Forces

013
Foot pedal foree <400 N (%0 k)

Brake System & Operalor Tnput Control

Foot pedal force <4} N {90 1) |

Farlial Service Brake System #Z — Right Fool Pedal

48.3 km'h Dhata:

Brake System 1 — Right kand lever operated front hrake system

Run Speed Diat {rm} Max Front Max Rear RTL _f-E’T C ) i
No. | (km'h) Force (N Laree {N) it Rt
: ] 48.8 135 111 N/A .69 61 N/A
P4 48.0 13.9 ,IH N/A 0.63 57| NiA
3 49, 14.0 I:I'? N/A (.68 S5 | N/A
4 44.5 ;_4.4 17 NiA [ 0.64 58 r:m
5 43.5- 13.9 140 IN'M.. 0.67 i 55| NA
& | 9.4 14.8 126 N/A n.ﬁé 5 | NA




5. Data Shecet No, 5

48.3 kmsh Pata:

Brake System X — Right Toot pedal operated rear brake system

Preburnish Partial Service Brake System Fffectiveness.. . Continued

Run | Speed Dist (m) Max Front Max Rear BR ~IBT*C
No. (km/h) Force (N} Forge [N} b R
| S04 24.7 ! .N.“:\ 2H .37 N4 35
1 47.8 7.2 N/A 154 .33 N/A 56 |
—.1- 48.1 26.7 N 162 0.34 NA | M
B 4 7.4 3.8 MA 179 037 MNIA 57
8 4'3.’.-5 5.1 MN/A 1590 32 NiA 60
G 47.4 24.5 N/A 1%1 36 Nia 63
964 l-mn.-‘h Dala: Braks System 1 —.ngh[ hand lever operated front bz-'aki: system _
Em speed [Hst o) Mlax Front Max Bear BR | IBT*C
. (kmhl Force (N} Farece ) Fri Rr
] 953 5.3 o N/A L6 5a NiA
2 213 45,9 102 N/A 0.74 58 NFA
i ';4,6 47.4 122 N/A 0.74 60 N.*;i
4 94.3 49.8 108 N A T 56 NiA
E 94,3 4‘7-.'.0 142 [\I‘Mm 0.74 a2 MNiA |
[ 6 | s #4 ;LS NiA 014 | 56 | NA
6.6 -l:m.-fh Data Brake System 2 ;lljght Tnot pedal operated regr h_l:akc syslem
Ruen Speed st {m) Max From Max Rear BR Iy eC
Mo {kmh) Force (N} Foree (N} Fri Er
1 95.1 E-;.J MiA 175 2.42 NiA o4
p) 96.4 928 N 166 039  NA 82
3 957 9.0 NiA 165 0,39 NiA | "E-I
4 O, '.-‘ 85.1 NiA IR0 0.43 NiA 62
5 95,7 !':t&ll N/A 189 .42 /A 62
G 95.5 84.2 N;';; 176 G.43 MNiA ol

18




5. Data Sheet No. 6

First Burnish Procedure (87.4)

! N PR
Dace: | Vehicle: ! Test Rider: Odomster Reading:miles
o Start: Finish:
12715402 C21200 T. Carter pLL ) 76.1
Amhient Temperatwe Wind Velocip/Dhivection: luel Lewek: Tire Pessure (eold) - kPa
- Fromt Baar
12.2°C N/A MNAA i25 150)

Teat Conditions;

Tesl speed

45.3 kil (30 mph)

Tnitigl Brake |emperatiee
{IBT) belween

54°C (130°F) and 66°C (130°F)

Mumhber of Stops Perforined

20

Deceleration Rale

3.7 mis’ {12 1t/s™) - The equivalent braking ratio iz 0.377

Arctuation Forces

Hand 2ever and foot pedal force Limits do not apply during this procedure

' Cooling Speed Accelerate at mavimim rate to 48.3 km'h immediately and maintain 1hut
specd until making the next stap.
Stop Inrerval The braking interval shall be either the distance necessary 1o cool brakes to

! the 1BT or one mile, whichever comes first.

TPost Bumish Adjustuents

After burnishing adjnst the brakes in accordance with the manufaeiurer's
recommendation.

Dvata:
Hun Speed 1 ¥isk (1} I'v:Iax Front Max Rear BR | TBT *C
Mo, {km/h) Force (M) Force (N} Frt Br
| 44.H 24.5 44 113 [;.-35 a2 6d ]
23 458 25.3 “ 49 125 0.37 63 549
50 48.4 15.‘4 34 Th .36 il L
s | an 244 37 W | om 5 | s
1 d8.4 25.6 2 105 0.36 57 L]
125 %4 237 - &0 33 [;;39 a1 63
150 48:.'.-' 283 46 - 100 0.37 62 ]
175 4!:'|'.IIIII | 258 41 03 .37 6l &l
204 .4;1.1 256 K] B : 0.37 57 | &1 |
! ..




5. Data Sheet No, 7

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

Date: Vehicle: Test Rider: Odomcter Read iig-uilss
~ Starlk Finish;
12/ 6402 C21200 T. Carter 7ol 923
Ambient Temperatre Wind Velocioy!Tirection: Fucl Lovel: lirs Dressurc [eold) - kPa
i . . ] [rant Rrar
1.7%C 13 kan'h from Southwest Full 125 150

Test Conditions — Compliance requires at least | stop within the limits listed below (Selested compliance run

is underlined);

Test speed

48.3 ke'h (3 mph)

96.6 kmvh (60 mph)

Lnilial Brake Temperature (TI¥'1)
betaean

54°C {130°F) and 66°C {150°F)

S4°C (130PF) and 66°C (L50"F) !

Maximmum Allowable Brake Actyation
Forcas

Mumber of Slops Performed 6 &
Maximum Stop Tistance Alkowed 13.1 m {43 1) 56.4 m (135 fi}
 Minimum Braking Ratio {BR) . T0 X/

Fool pedal force =48 N (90 Ib) |

Haod lever force <245 N (55 1) " Braud lever furce <245 N (55 1B)

Foot pedal force =400 N (%0 1b)

Test spead

Initial Brake Temperawre (IBT)
belaeen

128.7 km/h (30) nph)

S54°C (t3°H) and &67C (1 S0°F)

Number of $tops Performed

4

Maxtmum Stop Distance A owed

Minimum Braking Ratio (FK)

W52 m (345 Ty

.62

Muximum Allogwahle Brake Actoation
Forces

Hand lever foree =245 N (55 1b)
Faot pedsl foree =400 N {90 Ib)

48%.3 lom/h Data:

Run | Speed r Dhist {m} | M T ront Max Rear BR IBT C
Mo, fken'h Force (N} Foree (M) Frt Rr .
[ | 47.1 117 103 149 0.74 56 58
L2 49.7 14;.{1 10% 107 0.1 58 50
3 48.5 1.5 1&? 91 Mu--- 57 58
4 48.5 s 137 T2 u;*rs 56 62
3 48.4 11.7 173 51 0.7% 5 i
& | 492 127 152 E.--I u.-'.r.s s | 6t 1 |

18




A. Drata Sheet Np. 7

.6 km'h Data:

Second Effectiveness Test — Service Brake System...Continued

Run Spead LHst {nt) Max Front Max Rear BE _ IFLrc
Mo, (hmn'h} [orce (W) Forcz (N) Frt B

1 9s.1 44.7 127 90 .R0 - L el

2 93.2 411 iz L= 1.¥1 G 62

3 95.0 H.1 [0y &1 .51 5.8 63

4 95,5 42.4 148 &% n__s 57 62

b = 45‘4 133 El& 178 b i)

6 | 976 47.2 11 78 0.79 58 62

128.7 km/h Data:

Run Speesd [}:15[ (1) Max Fromt MameE:a.r BR L_BT_ "
Mo. {lumh) TFaree (N} Force (N} Frt Tr

| 121.0 T:'f.l] 7 L] .76 54 £2

2 1;9.3 LAY 105 111 Q.82 L) =

) 127.9 1.6 g 80 0.7% £8 .5';'

1%




5. Data Sheet No, 8

Fade and Recovery Test — Scervice Brake System (57.6)

Dace: Vehicle: || Test Rider: Odoracter Rcadmﬂulki
. Slar: Finish:
121602 | C21HH T. Carter a3 105.3
Ambient Temperatura | Wind VelocigDirection: Fuel Level:  Tire Pressure fcold) - kPa
. _ T Front Rear
15°C 9 km'h from Southwest =34 125 150

This test consists of 3 scetivns: Baseline Check Steps (57.6.1). Fade Stops ($7.6.2) and Recovery Stops
(57.6.3). The purpose of the Baseling Check Stops seelivn is 1o delermine the allowable hrake actwation foree
limits for the tifth recovery stop. The Baseline Check Staps are perforioed first. Cempliance reguires that
the fifth recovery stop brake actuation forees ace within the computed limits,

Test Conditions — Baseling Clheck Suaps;

Test speed

48.3 Ko/l (30 mph)

lnitial Brake Temperalure
{1817 between

547C (L30°F) and 667C {150°F)

munmiber of Stops Performed i

3

Deceleration Rane

Weaximum Alliwahle Brake

Acmation [orces

304 t0 3.33 m's” (14 to 11 Ti's*y — The equivalent braking ratio is 0.31 tn (.34,

Hand lever Foree <145 & {55 1b}
Foot pedal foree <400 N (M |b)

48.3 km'h Baseling Check Data:

Run Speed Dist {m} Max Front Max Reur BR Blc
No. {kmh) Force (N) Force (N Eri Rr )

| 48.8 29.2 31 o 0.32 54 53 |

2 409 29.3 26 84 i 0.33 54 57

3 49.2 8.8 34 82 033 , 38 | 55
Average Max Actuation Force i

. o : l_Sr'h
flo b l.l-bLI'.l in computing 179 95.3
recovery stop actuation loree
Thmits)




5. Data Sheet No. 8 Fade and Recovery Test — Service Brake System...Continned

Fest Conditions — Fade Stops:

¢ Tust speced

96.6 kb {64 mpk)

First Stop — 1nitial Brake
Temparature {IRT) between

54°C (IM°F) and 66°C (A50°F)

[BT — Subscouent Stops

IBT privr to brake applications for subsequent stops shall be those
oceurring at the distasee intervals

Murnber of Stops Performed

10— Accclerate as rapidly as possible to the test speed immnediately after

| each stop, Maintain lest specd until the next hrake application.

binimurn Braking Rado (BR)

47

Stop Tnterval

G4 w {2112 I}

Maximpm Allewable Brake
Actuatiom Forces

Post-Fade Test Procedure

Hand bever force <245 N (55 L)
Foot pedal foree <400 N (90 Ib)

After the t0™ fade stop, drive 1.6 kan (1 mlle) a1 48.3 km'h (30 mph} and
immediately conducl ihe recevery test,

-

Data - Fade Stops:

Run Speed Dist £m) Max Frunt Max Wear 13K " BT “C

Mo. {km:h) Force (M) Force [N Ert Er

1 97.1 73.7 45 93 0.50 56 57 |

2 97.8 4.1 46 103 0.51 142 _ §9

3 950 1 710 3 ! 18 oso | 208 | %6

4 95.4 73.1 47 i 89 0.4% 218 | 109

5 95 4t 71.5 -:Iﬁ 82 0.47 241 | 110 :
6 | 964 70.9 58 81 D.51 z"u 109 |
b 3.6 T0.7 55 a6 1.49 253 - 109

5 96.1 0.1 43 90 9.52 240 : 109

g 93.4 ;59.9 55 88 : -ﬁ.49 40 | 1%

10 9.1 ;  TL3 43 _ | 78 I. 052§ 136 | 123 L N

21




5. Data Sheet No. 8

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

Test Conditions — Recnvery Stops:

Tt speed

| .
48.3 kmh (30 mph)

First Stop — Initis] Brake
Temperature ([BT) between

Temmperature achicved at completion of fads stop procedore,

IBT Subsequent Stope

IRT prior to brake applications for subsequent staps shall be thuse occurriog
at the distance intervals.

Number of Stopa Performed

5 Aceclerate as rapidly as possible 1o the test speed immediately afier each
- stop. Maintain test specd until the next brake application.

Deceleration Rate

3.04 to 3.33 mis* (10 lo 11 ftis"y — The equivalent braking ratia is (.31 (v 0.34.

Slop Interval

= 1.6 km (1 mile)

Masimum Allowable Brake
Actuation Porces  Staps |
throwgh 4

Hand lever force =245 N (551b)
Foot pedal forec <400 N {90 1)

Avtustion Farces — Stop 5

Maximum Ablowable Brake

See 5 Recovery Stop Actuation Ferce Limit Computation Table below,

5™ Rerovary Siop Actuation Force Limit Computations {55.4.3)

Service Brake 1

{[=ont Braka) Sarviee Urake 2 {(Bear Brake)

Lower |imit — Averape
Max Force (29 N} minis

Upper Limil — Average
Max Force [85.3 M) plus

Upper Limit — Averuge
hlax Force (29 W plos §0

Lower Limil - Avcrage
Max Force (85.3 N)

445N M minus 44 5 N g0
0 13N diLX v 174.3 N
_4_8.3 km'h Recovery Stop Dala (Selected complianee run is underlined):
Run Speed Dist {m} Max From Max Raar BR ¥ =C
Mo, {km:T} Farce () Furce {MW) Frt Re
1 48.4 286 34 80 0.32 236 1%
2 45.4 28.4 34 LE 0.32 -SII] 72
3 492 p1 %} 33 56 n.33 a3 5?"
4 48.1 1.8 K| &5 | .33 a7 55
g 48.1 28.5 3 83 0,32 35 ﬂ

22
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Second Burnish Procedure (57.7)

Date: Venicle: Test Rider: Odlfunemr RJ:admlg—.m]I:::s
_ . St Finish:
1271642 21200 T. Carter 152 I18.4
Ambicnl Temperature Wind Velocity/Direction: Fuel Level: Tirs Pressure fcald) - kPa
‘ Fromt Hear .
16.7%C 13 kn/'h Lrom Sowlhwest =34 125 150 [
Test Conditions:
Test speed 48.3 km/h {30 mph} !
Initial Brake Tormperature
540 o 0 o
(TRT} between £4°C {130°F) and 66°C (150°F}
Number ol Stops Performed 3s

! Deceleration Rate

3.7 mis® (12 ft/s") - The equivalent hraking varie is (,377

Actuation Forces

Hand Lever and oot pedal Toree limits do got apply durioyg this proccdure

Copljng Spead

Accelerate immediately at maximuen rate to 48.3 km/h and maintain that
speed pntil making the next scop.

Stop Interval

The braking interval shal! be either the distance necessary o cool hrakes
the TR or onc mile, whichever comes [iest.

Post Burmish Adjustments

Fhe brakes may be adjusted in acvordance with the manufacturer’s
recommendation if ne tools ave required for the proceduore.

Data:
Run Gpeed Diise {m) Mlax Fromt Max Rear ! BR I~
No. {hm'k) Farce (N} Forco {M}y | Frit | Kr
1 48.1 24.8 34 i 111 ” ES; - &1 o3
1 48.3 5.6 e 87 0.36 SR an
3 48,7 24,3 42 L ) 038 62 | 57




5. Data Sheet No. 10

Final Effectiveness Tesf — Service Brake System (87.8.1)

Date: Vehic|e: Test Rider: qu_:‘m::tcr Rcadm{gﬂ.mics
_ St Finish:
12/16412 212 T. Carter 118.4 131.1
Ambicnt Temperaiure Wind Velocity Threction: Foel T.zvel: Tire Pressure {cold) - kba
Front Rear |
16.7°C 11 km/h from Scuthwest =34 125 150 [

Test Conditiens — Compliance requires ar kast 1 stop wilhin the linits listed helow (Selected compliance rnn

is underlined):

Test speed

48.3 km/h (30 mph)

96.6 km/h (60 mph}

{ Initial Brake Temperature (IBT)

54°C (130°F) and 66°C {150°F) -

540 (LMPF} and 667 (150°F)

Minbmum Braking Ratio {BR)

| between
N_umh;:r ;f.gtupsuf"r.;furmcd b )
Maximum Stop Distance Allowed 13,1 (43 [} 56.4 m (1595 ) )
7 0.7 065

Maximumn Allowable Brake Actuation
Forces

Hand lever foree <243 N (55 |b)
Fuwl pedal foree <4400 N (20 IF)

Hand lever furce =245 N (53 1h)
Foot pedal force <4 N (90 1b)

TP

Test speed

nitial Hrake Temperamra (1R}

1287 k' (%0 moph)

botween ] 54°C (130°F) and 665 (150°F)

Wumher of Stops Merfowmed B 4

Maximum Stop Distance Allowed 1I8.2 m (345 ) o
Mirtimum Braking Raie (BR) o 62

Maximum Allowable Brake Actnation
Forces

Hand lever force <245 N {35 1h)
Foot pedal foree <400 N (90 1h)

48.3 km/h Thata:

Bun Speed LHsL {11 Max Front Max Rear BR IBT °C

No. | (kmh} | Faree (N) Feree {N) Frt Rr ! ;
1 48,1 | o4 57 0.49 56 5B .
P S AL ELTY l'?.."': ----- 51 .81 55 tH
3 45.1 12.2 254 i 0.73 35 57
4 49.2 24 128 5 0.7 s6 | 57 ;
5 49.4 1.9 11% 21 0,75 56 3
11 18, % 124 1K 1m 0.73 58 59

24




5. Data Sheet No. 14+ Final Effcetiveness Test — Service Brake System...Continued

96.6 kim'h Daga:
Run | Speed . Distim} : Max Fr;:;r-lt Max Rear BI IBT*C
Mo, (kmh Foree (M) Force (W) 2 Rr
1 92.9 44,2 106 - 86 0.77 56 56
2z | us0 43.0 99 ! 36 m;z ...... 57 a1
4 ys.5 43 12 41 0.52 4 63
s ! u3.2 431 WS 5;5 ” 0.79 35 61
6 | 983 43.1 105 - 92 0.83 5% 61

1287 km/h Data:

s Speed st (1) hiax Front tax Rear | Bﬁ - BT °C
IR (kR Foree N Foreg {IN) Fri Rr

1 127.9 82,3 95 e 078 57 55

2 117.4 Tt.1 180 61 0.76 55 57
| 3 | ] 16? 7.5 & A8 TR 55 L]

4 117;“-". .54" h g7 il i 0.76 a6 o4




5. Drata Sheet Mo 11

Fartial Service Brake System — Split Service Brake Systems {87.8.2)

raxe;

Yenigle:

Cdometer Reading - mi

Test Rider: Fra
| _ 1 S Finish;
NiA N/A MNiA | N/, NA
Armbrent Temperature Wind VelocineThirection: 1 Fugl Tavel: | Tire Dressure (cold) - kPa |
: i ! Fromi Fcar
i MN/A N/A N/A N/A MA

Test Conditions — Alter the serviee brake: system on three-wheeled motoreyeles (o induce 3 complete lovs of
hraking in any nne subsystem. Tletermine line pressure nr pedali/lever force required to canse operation of the
brake system fallurc indicator. Utilize the brake system ol disabled and repeal proceduore with esch brake
subsystem. Compliance requires at least 1 stap within the limits listed below (Selected compliance run is

mderlnedy:

Tesl speed

48.3 km/h (30 mph)

96.6 km/h (60 mph)

Tnitial Brake Temperaturs (TBT

5450 {(1A0°F) and &6°C {150°F) | S4°C (LMFT) and 66°C {150°F)

L butween
MNumber of Stops Performed 5 L
Maximum Stop Distance Allowed 2%.6m{97 I L118.3m{ 398 fit) . ]
Minimum Braking Ralio (BIR) " 0.3 R n.31

Max Allowable Brake Actuation Forcos

Hand lever Morese <245 N (55 1b)
Foul pedal Feree =400 N (90 119

4835 km/h Nata:

Brake System 1

Brake pedallever force required to cause brake failureindicator to operate {N).

Run
No.

Speed
{kmfh)

M Front
Fareo ()

Exist (Y

Max Bean
Force (M}

DR

3T~

Irt Er




5. Data Sheet No. 11 Partial Service Brake System—Split Service Brake System...Cont'd

0.5 km/h Data: Brake System 1

I ; .
Bun | Speed @ Dist{m) Max Frool Max Rear i BR BT C
o, ikm Foree {M) Force (N} " Frt Rr

1

2

th

48.3 knv'h Data: Brake Systen 2

Run Spead Laist (o) Maa Frond Max Bewr BR IBT °C

Wuo. (km'h) Force (M) Force ) o Re

066 km/h Drata: Brake System

Brake pedalflever foree naquired Lo cause brake failureindicator to operate (N}

. ——
Rin | Speed | Dist(m) Max Front Max Rear BR BT °C

o, kmh) - Foree (W) Force (M} Frt Rr !

F]]

[
B




5. Data Sheet No. 12

Parking Brake Test (%7.9)

Crate: WVehigle: Tesr Kider Techmeian: Odometer l{ead_ing ~
SEart: Finish:
NFA N/A i F ) ™A NA
Ambient Temperalure Wind Velooitw Thircetion: el Level: i Tire I?*rcssurc (cald) -
i i _ Fronl Riar
MNeA MNIA M/A NiA NiA

Test Conditons;

[nitial Brake Temperature

S4°C (13FF} and 66°C (150°F)

(TBT) hetween
Giradicnt 3N%%a

Stops Performed Downhill direction - 1 Uphill direetion - 1

Duraticn of each test S minntes

Procedure

Drive the matareyele downhill on the grade with the longitudinal axis of the
motereyele aligned with the directinn of the sinpe of che grade. Apply the
service hrakes with a force not execcding #H N {90 Lb) to stop the motorcyele
and place the ecansmlssion in newtral.

Apply the parking brake with a force vol caceeding 40 N {H Ib} for a foot
operated system, ar 245 N (55 1b) for a band operated system. Release the
¢ service brake and allow the motoreyele to remain at rest (1o the limil of

L traction of the hraked wheels? for test duration.

Following gbservation of the vehicle in a stationary condicion for the specified
time in the dawnhill dir¢ction, repeat the same el procedure with the
matoreyele oriented io the uphill direction on the same grade.

Compliance requires the motoreycle to remain stacionary {0 the limils of traction) far 5 minotes in bath the
uphill and downdill diceelions,

Drata:
il::l Pass? Drirection Acmation Force (M)
1 NiA Lphil NiA
2 N/A Downhill Ni&




5. Data Sheet No. 13

Water Revovery Test — Service Brake System {8§7.10)

Dau: Vehicle: Test Rider: Odometer Reading-miles
Start: Finish:
121602 C212{H T. Cartir 131.¢ 133.2
Ambivnt Temperalurs Wind YVelooinyThirection; Fuel Lavel: ; TIW_ Pressure {cold) - kPa
_ ' TFrom Bzar
13.9°C 7.4 k/'h from South =3/4 125 154

This text consists nf 2 sections: Baseline Check Stops (87,101 and Wet Brake Recovery Stops (S7.10.2). The
purpose of 1he Baseline Check Stops secticn is to determine the allnwahle hrake agtuarion foree limils for the
fifth wet brake recovery stop. ‘I he Baseline Check Stops arc performed first. Compliance reguires that the

Tifch recovery siop brake actuation forees ace within the computed limits.

Tust Conditions — Bascline Check Staps:

Test spred

48.3 km/h (30 mph)

Initial Brake Temperature
(1DT ) berween

54°C (130°F} and &66°C (LS0°F)

Number ol Stops Perlirmed

3

Treceleration Kate

Maximum Allowable Brake
Actuation Foroes

3.4M to 3.33 mvs® (1010 1E Fs®) — The equivalent braking ratin is 0.31 to (.54,

Haud lever [oree <I45 N (55 1)

Foot pedal force <400 N (90 Lb)

48.3 k'l Basclioe Check Data:

IBT *C

Bun Spued Dhist {m} Mlax Fromt Max Rear [E1}:s !_ -

Ne. {kmh} Force (N} Foree (N} Frt Ry
1 48.5 207 e w2 0.31 61 54
2 49.0 29.1 37 78 P 033 61 63
3 483 M3 25 39 031 | &2 64

Averape Max Actuation Force

. T : th
{0 b used In {:umplulmg ] 307 R
FeCOVery Stop acthation force
limnits)
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A, Data Sheet Wao. 13

Wet Recovery Test — Service Brake System...Continued

Test Conditions — Wet Brake Recovery Stops:

| Pre-Tes: Wolting Pracedure

Immerse rear brake in water fully relcased for 2 minutes followed by
inmersion of the Tronl brake in water fully released for 2 minutes. The entire
wetting procedure shall be completed in 7 minuees or less.

Test Immediately alter completivn of wetting, accelerate at o maximum rate to the
initial test speed without applying the brakes. Lipon reaching the initial test
speed, immediately condoet the wet hrake recavery scops.

Test spead $%.3 konvh (M) mph)

Firet Stop — Initial Brake
Temperature {TBT) between

Temperaeure achieved at completion uf brake wetting

[T — Subsequent Stops

IBT prior to brake applications for subsequent stops shall he those cecurring
at the end of each stop.

MNumber of Stops Performed

§ — Immediately after cach stop aceelerate as vapidly as possible to the test

| speed and make the next stop.

Dreeeleration Rate

1 3.04 to 3.33 m/s* (10 to 11 ft45%) — The equivalent braking ratio is 0,31 to 0.34,

Stop Intarval

Maximum Allewable Brale
Actuation Forees  Stops |
through 4

Hand lever force <245 N (55 1b)
Fouot padal foree =400 N {90 1b)

Maximom Allcwabkle Brale

Sce §° Recovery Stop Actuation Force Limit Computation Table helow.

Actaation Forees  Stop 5
' Recovery Stap Actuation Force Limit Corppulations (83.4.3)
Survice Drake 1 (Front Brake) Sorvice Brake 2 {Rear Brakc)
Tower Limit  Average Uppet Limit  Averape Lower Limit — Average Upper Linit — Averape
Blax Force (29.7 ™) Max Force (29.7 M) plus Max Force (36.3 W) Max Forgce /86,3 Ny plus
mius 443 N Ba M minus 44.5 N E9N
0 118.7 N 418N 1783 N
48.3 km/h Recovery Stop Data {Selectad complianee ren is underlingd):
Eun Speed Dist (o) Max Trant Max Rear BR [BT=C
1 MNo, (kR Farce (M} Force (N} Frl . Rr
1 9.8 %7 42 Fi 0.33 Iz b3
2 47.5 2t 40 49 0.1 36 25
3 49.49 29.6 47 T8 niz 3a 1
4 49.7 292 30 &5 .33 47 5
5 49.0 29.0 33 us 1133 4% k1]
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5. Data Shect No. 14 Final Inspection (87.11)

Lrate: Vehicle: Odometsr Reading - miles
E2250)2 C21200 133.2

Inspection Requirements:

Disuszemble all brakes and inspact for: Mass?
Detachment or fracture of any compoenent in the entire brake sysicin. Yes
Pretachment of brake linings [fom any shoe or pad. Yes
Fluid vr lubriczol leakage from wheel exvlinder{s), master cylinder{s), axle scals, Yos
and any other compoient in the cotire braks system.
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APPEMNDIX 1 Instrumentation List

ka

6.

Listed below are the test instruments used (ot this program.

Motorevele Third Wheel

* Custom Buwlt by Carter Engineering.
. Tire Circumference: 4.462 feet £0.2270%4 (Originat Calibration)
. Tirc circumlerence divided into 300 pulses with BET Optical Fncoder.

. Calibration verified on 8/2902

Brake Pedal and Lever Force Transducers

- Strain gages - Micro-Measurements
- Type CEA-13-062UW-350
. Calibration on 12/12/02

Friction Material Thermocouples

. Iron-Constantan Thermocouples, Type "K" - Omega
. FPlug T'ype as per drawings (Referenee 1, 2 & 3)
. Calibration on 1.2/12/02

Weather Station
. Tullahoma Airport Weather Information Data

Continaous Data Becorders

. Kaye Instruments, Inc,
" DataFielder 200 Senes
. Muodel No. DE-200

. Serial No.: 0569

- Omnidata International, Tnc.
- Polycorder 700 Scnics

. Model No. PC-704

. Serial No.,: 0180

Multiplexer
- 80 Channel
- Ornidata Inlernational, Toe.

» Model No, PA-TEQ-30
. Serial Ko, PAY-131




.

Portable Computcrs

. Toshiba Model T3400CT
. Subnotebook Compuler: 486-33 MHe, 8 megabyte RAM, 120 megabyte Hard
Drive, Color Display.

. Dicll Model Inspiron 3500
. Laptop Computer: Pentium [1-300 MHz, 128 megabvte RAM, 6.4 gigabvte hard

drive. Color Display.

Certifiad Weights for Strain Gage Calibration
v Rite-Weights, Inc.

. WIST Traceable Certificate Mo, 6143
. Setial No. E354 & E&55 -2 1h.

. Serial o, E856 thru ERS9 - 5 1b.

. Serial INo. E860 thru E&62 - 25 1b,

. Serind Mo, EBA3 - 50 b,

Portable Seales

. Intercomp Speed Weigh IT Electronic Scales
. Scrial Mo, SNE468
. Calibration on 4/7/02
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APPENDIX 1 Hand Lever/Foot Pedal Acteation Foree Calibration Curves

Suzuki DRZ400 Front Brake Lever Strain Gauge Calibration - 12/12/02

250 T T -
A——a Pra-Tesl Callh Data (N} |
.......... Calib Canst {N) = +32.3x' +8.10 | R . SRR
I Sl @ Past-Test Calib Check Data (M} ¢
20 !

in
o

o
[

Applied Load at FMYSS 122 Paint (M)

[, ]
(=]

Strain Gauge Ouetput (my)
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Suzuki DRZ400 Rear Brake Pedal Strain Gauge Calibration - 12/12/02

Applied Load at FMYSS 122 Paint (N}

400

350

aco

A — & Pre-Test Calib Data (M)

F """ } """ """ ' : : |

Callb Congt (M) = +83 4x-41
7 @ Post-Taest Calib Check Data {N)

Strain Gauge Cutput {mV)

35




APPENDIX 3 Calculation of Master Cylinder Reservoir Volumes

Using the following equation for disk hrakes:

V= NEINP{.&.L'+ Cit At+ C) x%x D'l M
Whera:

WVolume required per braking system.

Number of calipers per braking system.

Number of 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
o fully worn,

Inboard.

Outhoard.

L+

BRI
=

)

The volume requirernent for the independent front brake syvstem of the test motorcyele was
calculated as shown below:

Front Brake Systemn - Ng= 1

NP= 2

D= 26em

C = 0.0076 cm {typical)

t = L2835 em (Wear limit = 2.753mm (to bottom of slot); Rotor wear

limit = 0.2 mm {total), Average total thickness change per side —
2R3 mm - D285 cm)

V =2x [(z.a]: x%x (0.285 + 0.0076 + 0.285 — 0.0076) }
V =62cm’
Minimum volume requited: [.5x62cm’ =% 1em’

Measured volume ol existing front brake system master cylinder reservoir = 154 cm”.

Fluid volume measured at the level that will allow installation of bellows and rescrvolr cover
without expulsion of fluid.




The volume requirement for the independent rear brake system of the est motorevele was
calculated as shown below:

Front Brake System - N= 1

Np= 1

D= 2b6ecm

C = .0076 ¢m (typical)

t = 40565 cm (Wear limit = 5.4 mm (to bottom of slot); Rotor wear

limit — 0.5 mm (total). Average total thickness change per side —
5.65 nun - 0,565 cm)

V= [{2.6]2 X ET x (0.565 + 0.0076 + 0,365 + 0.0076) }
V=61lcm’

Minimum volume required: 1.5%6.1lem’ =9.15em’

Measured volume of existing rear brake system master cylinder reservoir = 12 em?.

Iluid volums measured at the “upper” mark on e reservoir.
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APPENDIX 4 Photographs
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