I nformal document No. 15
(51°" GRRF, 4-8 February 2002
agenda item 2.2.)

G obal Techni cal Regul ation on notorcycle braking: report to 51/ GRRF.

1. Introduction

Fol |l owi ng the establishnment of the G obal Agreenent, | MVA outlined a progranme of
work at 46/ GRRF which it would conplete in order to prepare a proposal for a

G obal Technical Regulation (GIR) for brakes on L-category vehicles.

The main part of the programme was the analysis of the relative severity of the
exi sting regul ati ons, because no contracting party would be able to accept a | eve
of performance which was |lower than it's current requirenments. The conparison was
made between the ECE R78, Japan's Safety Standard 12-61 and the US FMSS 122
requi rements, because these two regul ations represent the test procedures in al
the other regulations and standards fromaround the world. In certain cases, e.g.
the high speed test, I MVA found that the Japanese regul ati on provi ded the nost

sui tabl e version of the basic test procedure.

Conparative assessnments were nade on the four tests, (i.e. dry, wet, heat-fade and
hi gh speed,) and presentati ons have been made to 48/, 49/ and 50/ GRRF. This
report sunmarises these previous presentations and sets out | MVA's proposal for a
GIR

The results of the conparative work are presented in tabular form (Annex 1), with
the basic data contained in an Appendi X.

The | MVA proposal is also presented in tabular form (Annex 2). It is IMA's
experience that it is easier to keep the technical issues clear if the points are
di scussed on the basis of a table, before turning the final, agreed version of the
table into a text. The text will be drafted in Iine with any guidelines agreed by
WP29: these are currently under discussion.

2. The results of the conparative assessnents

The table in Annex 1 item ses the different requirenents in the regul ati ons and
then summari ses the content of FWSS 122, ECE R78 and Japan's SS 12-61 in separate
colums. The next colum sumarises the results of the severity conparison. The
final colum contains additional comments and, for convenience, a brief reference
to the relevant parallel sections in the car regulation RL3H FWSS 135

The results have already been presented to GRRF but in sumary:
e« for the dry stop test, ECE R78 was the nost severe
« for the high speed test, the Japanese test was the npst severe
« for the heat-fade test, ECE R78 was the npbst severe
e for the wet-test, ECE R78 was the npbst severe, with the case of drum brakes
needi ng further discussion (see bel ow).

3. The | MVA proposa
The proposal is based on the results of the severity test and adopts the ECE
testing phil osophy.

The table in Annex 2 starts with a copy of the columm containing the results of
the severity test from Annex 1. The next colum contains the | MVA proposal and the
| ast colum contains conmments and appropriate references to R13H FWSS 135.

Where the requirements of the regulations are not neasurable, | MVA has foll owed

the logic of taking the nobst denmandi ng requirenent. \Where the reasoning behind
t hese decisions is not self-evident, it is included in the comment col um.
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4. ltenms requiring further discussion

The itenms which require further discussion are:

1.

2

Noo

whet her or not to include quadricycles, which depends on the vehicle
categori sation decisions in the GRSG Conmon Tasks G oup

whi ch kind of wet brake test to use for drum brakes

(Note: the ECE test is a good test for disc brakes and for npst situations
with drum brakes. There have been no reports of problens with drum brakes in
service but there is a potential problemwhen fording rivers or when the
roadway is inundated. | MVA seeks GRRF's views on the need for a specific
wat er recovery test for drum brakes. If GRRF considers it necessary | MVA
will continue to work on this issue.)

nmodi fying the wet-test for nodern CBS systens, for which the current brake
control forces are too lowto obtain reliable results

control layouts, in the light of new control technologies, i.e. brake by
wire

whet her there is a need for mninmum actuation forces

whet her there is a need for partial failure testing

the language for master-cylinder labelling, if any labelling is required

Dr NM Rogers

2 0f 31



1.Summary of the data for Dry Test

ECE/FMVSS/Japan Severity Comparison Test by IMMA

(1) Test Method

* Conduct FMVSS/ECE dry brake tests using large and small motorcycles

* Method of comparing stringency
Test I: Compare the braking force necessary to obtain the minimum

decelerations prescribed by FMVSS and ECE..
Test Il : Compare the decelerations obtained with the same braking force.

(2) Test condition

Items Reg. FMVSS 122 ECE R78

Pattern Simultaneous front/rear Separate front/rear

service brake operation service brake operaion

from vehicle speed of 30mph | from vehicle speed of 60km/h
Weight unladen Laden
Braking [Test | The force measured at the time | The force measured at the time
Force of deceleration reaching of deceleration reaching

the 6.85 m/s” limit the 4.4(F) and 2.9(R) m/s* limit

Test 1 Same braking force as Test | | Same braking force as FMVSS

(3)Test vehicle

6 motorcycle models

Large displacement: A =1500, B =1300, C =750 cc
Small displacement : D= 225, E=125, F=125 cc
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(4)Test results

Test |: Braking force necessary for compliance (N)

Reg. FMVSS 122 ECE R78 Date/Test place
Test vehicle
A Front 123 142 2000.12.15
Rear 154 148 / Japan
B Front 62 56 2001.1.10
Rear 52 95 /Japan
C Front 39 42 2000.12.20
Rear 74 185 /Japan
D Front 97 88 2001.1.10
Rear 77 150 /Japan
E Front 91 108 2000.12.15
Rear 97 121 /Japan
F Front 72 75 2000.12.20
Rear 98 255 /Japan
Test Il : Deceleration G by same braking force as Test | of FMVSS (m/s?)
Reg. FMVSS 122 ECE R78 Date/Place
Test vehicle (Required) (Required)
A Front 4 4.9) 2000.12.15/Japan
Rear 2.8 (2.9)
F+R 6.8 (6.85) 6.8 *(7.3)
E Front 3.8 4.9) 2000.12.15/Japan
Rear 2.3 (2.9)
F+R 6.9 (6.85) 6.1 *(7.3)

(5) Conclusion

* = (Calculated)

1.FMVSS and ECE requirements are equally stringent with respect to the front service brake.
2.ECE requirement is more stringent than the FMVSS requirement with respect to the rear service brake.

3.The lowest necessary braking force for satisfying the FMVSS requirement is not sufficient

to obtain the minimum deceleration required by the ECE.

Therefore for the dry stop test, ECE R78 (=Japan) is the most severe.
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ECE/FMVSS/Japan Severity Comparison Test by IMMA

2 .Summary of the data for Heat Fade Test
(1) Test Metod
* Conduct FMVSS/ECE heat fade tests using a middle sized motorcycle
* Method of comparing stringency
Measure the temperature of brake pad during the ten stops required by
each regulation.
Compare the resulting temperature levels between FMVSS & ECE.

(2) Test condition

Items Reg. FMVSS 122 ECE R78
Pattern Simultaneous front/rear Separate front/rear
service brake operation service brake operation
from vehicle speed of from vehicle speed of
60 mph (96 km/h ) 100km/h(front)& 80km/h(rear)
Weight unladen (291kg) laden (380kg)
Number of stops 10 stops 10 stops
Braking interval 640 m 1000 m

(3)Test vehicle
motorcycle model

a middle sized displacement: A =600 cc

Brake system: Front; Disc (Dual)

Rear: Disc (Single)
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(4)Test results
Date: 1999.11.30 Test place: JARI (Japan)

Reg. FMVSS 122 ECE R78 Reference]
Test data
Deceleration 6.6m/s’ 3m/s’ (10 stops average)
Braking Force
Front 38N 30N (10 stops average)
Rear 106N 184N (10 stops average)

Temperature  (Front brake pad)

Start 40°C 58°C
After 10 stops 138°C 226°C
Peak (Max.) 177°C 266°C

Temperature  (Rear brake pad)

Start 45°C 50°C
After 10 stops 165°C 373°C
Peak (Max.) 222°C 465°C

(5) Conclusion

1.During the heat fade procedure, the ECE test temperature is higher than that of the FMVSS,
for both front and rear service brakes.

2.The condition for the ECE Heat Fade test are clearly stricter than for the FMVSS test.
Therefore the ECE requires a higher recovery performance than FMVSS for compliance.

For the heat fade test , ECE R78 (=Japan) is the most severe.
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ECE/EMVSS/Japan Severity Comparison Test by IMMA

3. Summary of the data for High Speed Test

(1) Test Metod

* Conduct FMVSS/Japan high speed tests using large size motorcycle
* Method of comparing stringency
Compare the average braking forces needed satisfy each regulation.

The higher the force,the more severe.

(2) Test condition

Items Reg. FMVSS 122 ECE R78

Pattern Simultaneous front/rear Simultaneous front/rear
service brake operation service brake operation
from vehicle speed of from vehicle speed of
192 km/h (160 mph) 160 km/h

Weight unladen unladen

Engine disconnected connected

Deceleration 5.4 m/s’ 5.8 m/s’

(3)Test vehicles
4 motorcycle models

large size displacement: A,B,D =1000 cc C: =900 cc

Brake system: Front; Disc (Dual)

Rear: Disc (Single)
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(4)Test results

Braking force necessary for compliance (N)

Reg. FMVSS 122 Japan Date/Test place
Test vehicle (kph/G) (N) |(kph/G) (N)

A Front (193/5.5) 21 [(162/5.9) 26 [2001.8.9

Rear 52 55 /Japan
B Front (194/5.5) 20 [(158/5.9) 20 [2001.8.24

Rear 60 70 /Japan
C Front (192/5.4) 33 [(161/5.8) 35 [2001.8.25

Rear 68 69 /Japan
D Front (193/5.6) 26 [(161/5.9) 35 [2001.9.3

Rear 53 63 /Japan

(5) Conclusion

1.The Japanese test needs higher braking forces for compliance than the FMVSS test.

2.ECE has no requirement for deceleration.

Therefore for the high speed test the Japanese test is more severe than the FMVSS test.
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Comparison of the wet test in ECE Regulation 78 and FMVSS 122

Vehicle:

Baseline force (F) N
Deceleration (d):
Specified

Obtained

dwet/ddry

F needed per stop:

o B~ W N -

% recovery at 5th stop (Fdry/Fwet)

L3, 2 disc brakes, 4 caliper pistons per disc, sintered metal pads

Unladen Laden
ECE FMVSS ECE FMVSS
31N 36 34 39.5
2.5 m/s? 2.5 m/s’
2.28 m/s2 2.14 m/s2
91.20% 85.60%
45 48.5
415 445
39.5 415
38 40.5
37 40.2
97.30% 98.26%

At the 5th FMVSS stop the brake is effectively dry. In the ECE test the brake remains wet
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BRAKE PAD WATER ABSORPTION & RETENTION TESTING

DATE:
AVERAGE OF 6 SAMPLES
DRY WEIGHT :
CHAMBER TEMP :
PRETEST CONDITIONS
0 MINUTES
2 MIN
4 MIN
6 MIN

TEST RUN LOG

19/01/2001

157.98
160 °F

SOAK INWATER 65°F

SIX PAD AVERAGE

WITH TC & WIRE - AVERAGE OF (6) SIX PADS

| nf or mal
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(PAD HAD A 5 MINUTE SOAK AT CHAMBER TEMPERATURE PRIOR TO STARTING TEST)

REMOVE STANDING WATER

WET WEIGHT

PUT IN CHAMBER

159.65 GRAMS AVERAGE (+1.67 GRAMS AVERAGE)

AVERAGE AVERAGE AVERAGE AVERAGE
TIME (SECONDS) PAD PAD PAD WT. WEIGHT
IN CHAMBER TARGET TEMP WEIGHT CHANGE LOSS (%)

15 120°F 159.40 0.250 15.00%

16 130°F 159.15 0.500 30.00%

22 140° F 158.85 0.800 48.00%

28 145°F 158.62 1.030 62.00%

37 150° F 158.46 1.190 71.00%

96 155° F 158.32 1.330 80.00%
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Updat ed :

I nfornmal document No. 15 (Part

1)

GLOBAL HARMONIZATION OF PTW, AND 3W [AND QUADRICYCLES'] BRAKING

SUMVARY CHART COMPARI NG FWSS 122, ECE R78 AND JAPAN SAFETY STANDARD No. 12 + 61.

29t h Jan 2002 fol |l owi ng 6/ BHTF neeti ng + Japan SS dat a.

| TEM

FWSS 122

ECE REG 78

JAPAN SS 12 -

61

SEVERI TY TEST RESULT

COMMENTS
( )= Car regs 13H FWSS
135

11 of 31



I nfornmal document No. 15 (Part
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| TEM FMWSS 122 ECE REG 78 JAPAN SS 12 - 61 SEVERI TY TEST RESULT COMMENTS
( )= Car regs 13H FWSS
135
1 Scope S1- S3. - Performance 1. Applies to the braking Applies to the In Europe and Japan,
requirenents for of 2 and 3 wheel ed braki ng of 2 there are separate
not orcycl e brake vehi cl es. Excludes those | wheel ed notor Moped requirenents.
systens. with V max < 25 kmh and | vehicle and Scope will apply to “L
(i ncludi ng nopeds) fitted for invalid not or driven category” vehicles —
drivers. cycle with 2, 3, dependi ng on the
Summary of vehicle and 4 wheel s. out cone from GRSG
categories : Sumary of Common Task Group.
L1 = 2 wheel s, engine < 50cc | categories:-2 1 — Inclusion of
and max speed < 50 kmih wheel s, engine Quadricycl es depends on
L2 = 3 wheel s, engine < 50cc | >125¢cc out come_from GRSG
Common Task Group.
and max speed < 50 km'h .
L3 = 2 wheel s, engine > 50 2 wheels, with
' si decar, engine
cc or max speed > 50 knih >125¢cc
L4 = 3 wheel s — asymmetri c,
engi ne > 50 cc or max speed Mot or driven
> 50 kmh (motorcycle + cycle:
si decar) -d ass =
L5 = 3 wheels — synmetrical, engi ne < 50cc and
max wei ght <1000kg., engine max speed <50
> 50 cc or max speed >50 kni h
kmh . -Cd ass =
engi ne >50 cc and
max speed >50
kni h
-C ass =engi ne
<125cc
2 Definitions S4. — In total 2. — Includes : I ncl udes : Revi ew after tests have
- “Braking interval” - “Braki ng devi ce” - “Service brake been agr eed.
- “Initial brake - “Control” systenf
t enper ature” - “Transmi ssion” - “Operation
- “Skid nunber” - “Br ake” systenf
- “ St oppi ng di st ance” - “Conbi ned brake systent “Maxi mum
- “Split service speed”
br aki ng systenf - “Brake
= a systemconsisting of | “Skid nunber” is not used. tenperature
2 or nore subsystens bef ore braking”
actuated by a single - “Stopping
control. Leakage in 1 di st ance”
subsystem shal | not -“Li nked brake
impair the other. function”
- “Average
sat ur at ed
decel eration”
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| TEM FMWSS 122 ECE REG 78 JAPAN SS 12 - 61 SEVERI TY TEST RESULT COMMENTS
( )= Car regs 13H FWSS
135
3 Requirements | S5.— Condi tions and test - Brake To be specified for
procedur es per fornance each test
Notes : - Br ake perfornmance based based on
- Brake performance is on Mean Fully Devel oped st oppi ng
based on stopping Decel erati on — MFDD di stance - ECE phi |l osophy
di stance neasured in | - I'f vehicle cannot neet nmeasured in m proposed eg
feet. test speed, generally - If vehicle br akes tested

- I f vehicle cannot

nmeet test speed, use
5 mph (ie. 4to 8
nmph) | ess than speed

attainable in 1
mle
Max speed = 120 nph

use v max or % of v max.

cannot neet test
speed, generally
use v max or %
of v max

separately.

Type of
service
br ake

system

S5.1 — Each notorcycle
shall have a split
service brake system OR
two independently
actuated service brake
syst ens.

FMWSS 123 specifies
requirenents for

controls:

-123 S5.2.1 - For auto
gear box, suppl enment a
rear brake control shal
be on left.

- 123 S5.2.1 - For self

proportioning brakes or
ABS with single control
the rear contro

position shall be used

2.9.1 - For CBS, L; and L3z
vehi cl es have 2 brakes on

di fferent wheels actuated by
a single control

5.2.1 — For L; and L, 2
service braking devices with
i ndependent controls and
transm ssions acting on at

| east the front and rear
wheel

5.2.3 — L, and Ls shal
2 independent service
br aki ng devi ces which
activate the brakes on al
wheel s.

have

The service
brake system
shal | have 2

i ndependent
control devices
and shall work
on the whee

i ncl uding the
front one by
means of one of
the contro
devices and on
t he whee

i ncl uding the
rear one by
nmeans of the
other contro
devi ce

FWSS allows 1 or 2
control s but neaning
must be clarified — see
al so definitions
Control s issue requires
further discussion

(13H: 5.2.2.1 — There
nust be at |east 2

i ndependent controls
for service and
par ki ng)
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I nformal docunent
| TEM FMWSS 122 ECE REG 78 JAPAN SS 12 - 61 SEVERI TY TEST RESULT COMMENTS
( )= Car regs 13H FWSS
135
5 Mechanical S5.1.1. — Failure of any | 5.2.1.1 — Parts such as the Simlar to ECE Propose ECE
service brake | conponent in a brake, cylinder, pistons, (13H: 5.2.2.8 -
system nechani cal service brake | etc., shall not be regarded ..parts such as pedal
system shall not result as |liable to breakage if etc. shall not be
in a loss of braking they are anply di mensi oned, regarded as liable to
ability in the other readily accessible for br eakage, exhibit
service brake system mai nt enance and exhi bit safety features, able
sufficient safety features. to brake the vehicle
The 2 service braking with a degree of
devi ces may have a conmon ef fecti veness .)
6 Hydraul i c S5.1.2 — A |l eakage brake so long as a failure Propose ECE
service failure in a hydraulic in 1 does not affect the
br ake service brake system performance of the other. (13H: 5.2.3 —
system shall not result in a hydraulic failure shal
loss of braking ability be signalled to the
in the other service driver .tell tale to
brake system show di fferenti al
pressure)
7 Mast er S5.1.2.1. - Each 5.2.8 — Design of these No such FWSS is nore severe Propose FMVSS
cyl i nder nl cylinder shall have a receptacl es so that the requirenents

reservoirs

separate reservoir for
each brake circuit and
openi ngs having their
own cover etc

Each reservoir shal

have a nmin. capacity
based on 1.5 tines

vol urme required to cover
di fference between new
and fully worn linings —
br akes applied

level of the reserve fluid
can be easily checked
5.2.7.2 — Control

transm ssion, and brakes
must have reserve of trave
such that effective braking
is ensured when the brakes
are heated and worn

(13H: 5.2.3 - Tel
tale to light up when
reservoir is below a
certain level -

speci fied by
manuf act ur er)

Reservoir
| abel i ng

S5.1.2.2. — Brake fluid

warni ng statenent that

speci fies

- Text and size of
letters

- Met hod of
application

- Locati on

No such requirenents

No such
requirenents

FMWSS is nore severe

Propose FMVSS
Language requirenents
to be discussed
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| TEM FWSS 122 ECE REG 78 JAPAN SS 12 - 61 SEVERI TY TEST RESULT COMVENTS
( )= Car regs 13H FWSS
135
9 Failure S5.1.3 — Additional No such requirenents Same as ECE FWSS is nore severe Propose FMVSS
i ndi cat or requirenent for vehicles
| anp with split service brake (13H: 5.2.3 — visible
systens in daylight, easily
S5.1.3.1 — Details of seen, can be used for
the lanmp function : par ki ng brake and
- Posi tion hydraul i cs)
- When it functions
eg. pressure
failure, |ow
reservoir |evel.
- Ignition swtch
activation etc.
- Col our and mar ki ng
of lens
10 | Parking S5.1.4 — For 3 wheelers For 3 wheelers only. Applies to 2 See item 17 (13H: 5.1.2.3 -
br ake only 5.1.2.3 — nust hold the wheel ed not or Simlar note to Reg 78)

characteris
tics

vehicle stationary on a

sl ope in the absence of the
driver. Working parts |ocked
in position by a nechani cal
devi ce, actuated fromthe
driving seat.

5.2.3 — L, and Ls shall be
equi pped with :

a secondary (energency)

br aki ng devi ce which may be
the parking brake.

5.2.4.1. and 5.2.4.2 for L5

vehicle with
sidecar if

fitted parking

brake system
only.

11

I nspection
of
pad/ l'ini ng

S5.1..5 — Lining

t hi ckness of drum brakes
shall be visually

i nspected wi thout

renmovi ng druns and pad

t hi ckness visible

wi t hout renoval .

No such requirenents

Sane as ECE

FWSS is nore severe

Propose FMVSS

(13H : 5.2.11.2 — nust
be possible to check
wear on linings from
out si de or underside
vehicle with nornal

t ool s)
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( )= Car regs 13H FWSS

135
12 | Pre burnish | S5.2.1& S7.3.1 — Service | No such requirenents Sanme as ECE FMWSS is nore severe Modern friction

brake. Stops from 30 and
60 nmph to neet
requirenents.

S5.2.2 & S7.3.2 -
Partial service brake.
As S5.2.1 but for each

i ndependent |y act uated
brake system

materials require |less
bur ni shi ng.

Bur ni shi ng procedure
shoul d be manufacturers
responsi bility.

(FWSS 135 S6.3.3 —
At start of tests,
brakes are in sane
condition as when
vehi cl e manuf act ur ed.
No burnishing is

al | owed unl ess all
vehicle are sold that
vay. )
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135
13 | Dry stop S5.3 & S7.5 Second Annex 3 - 2.1.1 - 2.2.2.2 Simlar to ECE Report to 49/ GRRF : - 60 kmh test speed is
tests Ef fecti veness— Stops Si ngl e braking device or CBS | but no A range of notorcycles adequat e because:
usi ng both brakes, tests with the vehicle requi renent for were tested to conpare - the notorcycle is
engi ne di sconnected, and | generally laden from 60 using vehicle brake force req' d for | aden
vehicle unladen with km h. | aden with both FWSS & ECE decel s and - brakes tested
foll owi ng requirenents: (Ly + L, at 40 kmnt h) braki ng devi ces to conpare resulting seperately
30 mph — 43 ft - a 3 = If single brake cannot reach | together. decel s using sane - hi gh speed test
6.87 m s? prescribed decel (L; = 4.4 braki ng force. covers upto 192
60 nph — 185 ft - a e ms? Front , 2.9 nmis? Rear) , Resul t — km h
= 6..38 ms? use vehicle laden with both For front, FWSS & ECE - fade test is at 100
_ | braking devices together to simlar km' h
200?%;2345“ - 80 T | et (L°=5.8 ms?) For rear, ECE requires
’ nore force Thus, perfornance is
Lowest braking force covered over a range of
for FMWSS does not speeds.
- Hi gh speed meet ECE requirenent.
test

ECE test is therefore
nore severe.

As above but froma
speed of

1 mle full accel. .

Max speed = 120 nph (192
km h)

St oppi ng di stance = 861
ft. max (equivalent to
5.4 ms? )

Annex 3 - 1.4.3

Lz, Ls & Ls vehicles unl aden
using both brakes with
engi ne connected froma
speed of 160 kmh or 0.8 v
max whi chever is |ess.

Max practical performance
and vehicl e behavi our shall
be recorded.

Note : Test also perforned
at |ower speeds — down to
30% v max.

Simlar to ECE
but with min.
nfdd = 5.8 m's?

Report to 50/ GRRF : -

The foll owi ng were

conpared for each

regul ation:

a. Braking force

b. Kinetic energy

c. Behavi our when
br aki ng

Result (from above):

aJapan reg is nore

severe due to higher

decel .

b. FWSS is nore severe

due to

hi gher speed

c.Japan/ ECE is nore

severe as it is not

specified in FWSS

Japan test nore
severe.

An increase in test
speed to 192 km h
results in the Japan
test being nore
stringent in all
aspect s.

Use the Japan test
procedure wth
increased test speed.
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| TEM FWSS 122 ECE REG 78 JAPAN SS 12 - 61 SEVERI TY TEST RESULT COMVENTS
( )= Car regs 13H FWSS
135
14 | Fade and S5.4 - Not applicable Annex 3 - 1.6.1.1 Sanme as ECE Report to 49/ GRRF : - Mopeds not included in
recovery when the max speed Lz, Ly, and Ls in | aden A md size (600cc) ECE
attainable in 1 nmle condi tion. not orcycl e was tested (*or FMWSS )
< 30 nph * If CBS, only CBS to be fade — performng 10 fade
Fade tested stops to both FWSS
basel i ne S5.4.1 & S7.6.1 — Using and ECE. Brake
check both brakes, 3 stops Annex 3 - 1.6.1.2 tenperatures during
from30 nph at 10 to 11 1 Dry stop test (Service tests were conpared.
f/s? (= 3.05 to 3.35 braking) — as in item 13 Resul t —
m s?) above. Front and rear brake
Conput e the average of tenperatures were
the max brake pedal and hi gher during ECE
max brake | ever forces test.
Fade test - F ave (pedal and
| ever forces to be Therefore ECE test is
within specified Annex 3 - 1.6.1.2.2 nore severe.
limts) - 10 stops with vehicle
| aden.
S5.4.2 & S7.6.2- Using - Test each brake
both brakes, and vehicle separately (if CBS, then
unl aden, only CBS)
10 stops from 60 nph at - Speeds — Front + CBS =
> 15 f/s? (= 4.57 ms?) 100 knih
with Rear = 80 knih
Recovery 0.4 nile between each - Braki ng interval = 1000
test service brake m
appl i cati on. - Sui t abl e gear for 50%
After 10" stop, drive 1 stop, engine
mile at 30 nph and di sconnected for
conduct recovery test. remai nder .
- Decel =3 ms®with
constant force.
S5.4.3 & S7.6.3- 5 stops | Annex 3 — 1.6.1.2.3
from30 nph at 10 to 11 Repeat Fade Basel i ne Check
f/s% Braking interval < | ASAP or at least within 1
1 nile. mnute after conpletion of
5'" stop forces within fade test.
+20 and -10 pounds of 1.6.3 — Decel = > 60% of
baseline F 4 basel i ne test
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15 | Fi nal S5.5,585.5.1 & S7.8 No such requirenents No such Not required — brakes
effectivene | S7.8.1 — Repeat of Dry requirenents fully burnished before
ss test stop test S5.3 & 7.5 testing
above. Not applicable to For dry stops, see item
notorcycles with a max 13
speed attainable in 1
mle of < 30nph.
16 | Parti al S5.5.2 — In the event of Covered by having 2 separate | Simlar to ECE FWSS partial failure
failure a hydraulic type br ake systemns. tests are with single

failure, the renmining
portion of the service
brake system shall be
able to neet the
required stopping
perfornmance. eg. 173 ft
from40 nmph (Approx 3.4
m s?

S7.8.2 — For 3 wheelers
only. Sinmulate failures
of subsystens and make 6
stops from 30 and 60 nph
to check reservoir and
failure warning device
per f or mance.

brake therefore sane
principle as ECE
See 13 - dry test
conpari son

Severity of partia
failure tests needs
checki ng because ECE is
| aden and FMVSS

unl aden.

Further investigation
on the exact
application of FMWSS
under investigation by
USSMA.
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17 | Parking Only for laden 3 Annex 3 - 2.3 Sanme as ECE FMWSS test is nore See item 10. | MVA has
br ake wheel ers. - Laden vehicle severe for slope and no strong vi ew but
system S5.6 Static - - 18% sl ope applied forces but prefers ECE

efficiency

- 30% sl ope; both

directions

- 5 mnutes.

- Brake forces: hand

operated systenx 55

pounds; f oot

operated systenx 90

pounds (= 245 N 400 N)

S7.9 Dynamic —

As Static but:

- Drive the notorcycle
down t he sl ope and
stop using 90 |bs
service brake force.

- Appl y parking brake
as above for 5 mns.

- Repeat up the sl ope.

- up and down.

Br ake forces:
foot < 500 N

hand < 400N,

vehicle is unl aden.
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135
18 | Wet braking | S5.7 — Tests with both Annex 3 - 1.4.4 Sanme as ECE Report to 49/ GRRF : - There are different
brakes and unl aden - Sane vehiclel/test A |l arge notorcycle was FWSS v ECE
vehi cl e. conditions as Dry brake tested in | aden and phi | osophi es —
test (ltem 13) unl aden condition to - FWSS is a static
- For vehicle categories conpare the %age i nmersion test to
L1, Lo, L3, La. recovery rate (FWSS) si mul at e passing
- Exenption for conventional with wet v dry brake t hrough deep water.
Basel i ne drum and fully encl osed disc (ECE) . - ECE is a dynamc
check S5.7.1 - 3 stops from br akes Resul t - spray test to
30 nmph at 10 to 11 f/s ? At first recovery simul ate very heavy
: Conput e the average Annex 3 - 2.5.2 stop, FWSS is sim|ar rain on a nornal
of the max input forces - Carry out a Dry Brake test to ECE. road.
Wet br ake to F ave and neasure the control After 5 FWSS st ops, Di sc and drum br akes
test force at 2.5 m's? brake is dry. wi || behave differently
S5.7..2 - Conpletely for each test.
imerse the rear brake Annex 3 - 2.5 ECE test is nore New t est proposal for
and then the front - Wth equi pnent severe. CBS under di scussion in
brakes for 2 mnutes continuously wetting the I MVA.
with the brakes fully brakes at a flowrate of 15
rel eased. I/h.,
Foll owed by 5 stops from | Mdd attained between 0.5
30 nph at 10 to 11 f/s2 and 1 sec after brake
Braking interval < 1 application to be > 60% and
mle. <120% of nfdd for dry brakes
For the 5 stops, lever/ | performance ie. Base line
pedal forces shall not check.
exceed 55 | bs.
For 5'" stop forces
shall be within + 20 and
— 10 pounds of F ae.
19 | Design S5.8 — During tests, No such requirenents No such FWSS is nore severe No experience of such
durability there shall be no requirenents failures.
I'ining detachment, no I f necessary, FMWSS
conmponent fracture, and text could be used.
no | eakage of fluid. (13H: 5.1.1.1 +
5.1.1.2 — Braking
system desi gned so that
it conplies despite
vi bration, corrosion
and agei ng)
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20 | Test conditions
21 | Vehicle S6.1 Unl oaded vehicle In general, vehicle is fully | In general, ECE is nore severe Loadi ng conditions to
wei ght (including driver and | aden except : vehicle is fully be specified for each
instrunentation) plus - H gh speed test(1.4.3) | aden except test.
200 pounds unl aden. - High speed General definitions of
- CBS tests |aden and test unl aden mass will be decided by
unl aden - ABS test GRSG
- ABS tests unl aden unl aden
Not es: - CBS test |aden
1. Fully laden = only
manuf act urers max ness. Definitions :
unl aden = rider and | 1.Laden =
test equi pnent “Loaded”
2. Test with rider alone From GWto GVW
not required if calcs + 65 kg.
show that >2.5 mis?is 2. Unl aden =
possi bl e “ Unl oaded”
From vehicle
wei ght plus 55
kg to 100 kg.
22 | Tyre S6.2 Manufacturers Annex 3 - 1.3.1.1 Prescribed by Recommend ECE
pressure recommendat i on. Prescri bed by manufacturer. manuf acturer +/ - (13H: 1.2.6 — at the
10kpa start of the tests,
tyres nust be cold and
at the pressure
prescribed for the | oad
borne by the wheels)
23 | Transnmissio | S6.3 Unl ess otherwi se In general, apart from Speci fied for each test

n

stated, all stops are
made with the clutch
di sengaged (engi ne

di sconnect ed)

vehicles with automatic
gear boxes, tests are with
engi ne di sconnected except:
- Hi gh speed test(1.4.3)

24 | Engi ne S6.4 — ldle speed and No such requirenents No such Not necessary
timng to nanufacturers requirenents
recommendat i ons

25 | Anbi ent S6.5 — Between 32° and No such requirenents No such FMWSS is nore severe | MVA proposal = 4° —

tenperature

100°F (= 0 and 38° C)

requirenents

38° C
to avoid ice on road.

26

W nd
velocity

S6.6 Zero

Annex 3 — 1.3.1.6
No wind liable to affect the
test result.

Not nore than 5
n's

I MVA propose Japan

St andar d.

(13H: 1.2.5 — there
shall be no wind |iable
to affect the results)
(FWSS 135 — Max 5 m's)
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27 | Road S6.7 — Annex 3 - 1.3.1.5 Test area nust FWSS is nore precise (13H: 1.2.4 - road
surface - Skid nunber of 81 Test area nust be level, dry be level, dry must have a surface

- 8 feet wide for 2 and have a surface affording | and have a af f ordi ng good adhesi on
wheel er s good adhesi on. strai ght paved unl ess specified

- overall vehicle road ot her wi se.
width plus 5 feet Note al so Annex 4 ABS test 1.4.1.2.4 — Road nust
for 3 wheelers sur f aces be | evel)

- parki ng brake test IMMA proposes ECE with a note
surface is clean, stating that the surface should be
dry, snooth portland consistent for each test.
cenent.

28 | Vehicle S6.8 — Annex 3 - 1.2.3 No | ock up nore Japan spec. is nore | MVA proposes Japan.
posi tion - Vehicle in center of No | ockup, no deviation from | than 15knm h, no preci se. (13H : 1.2.7 — performance must
and wheel roadway at start of course and no abnor nal deviation from be obtained without locking of the
| ock each brake vi bration. course and no wheels at > 15 km/h, without

appl i cation abnor nal deviation from 3.5 m lane, without

- Stops without any vibration. exceeding 15° yaw angle, without
part of motorcycle For 2 wheel ers, abnormal vibrations.)
| eavi ng t he roadway no out of lines
and wit hout | ockup having 2.5 m
of any wheel . wi dt h.

For 3 & 4
wheel ers and 2
wheel ers with
sidecar, width
i ncreased.

29 | Thernocoupl | S6.9 — Brake tenperature | Annex 3 — 1.3.1.3 Pyroneter or a surface
es is neasured by plug type | .tenperature neasured on the t her nonet er proposed.

t hermocoupl es installed disc or on the outside of (13H: 1.4.1.1 -

in the center of the the drum .... ..tenperature neasured

nost heavily | oaded inside the brake

pad/ shoe. linings or on the

braki ng path of the
disc or drum is .)
| MVA proposes 13H

30 | Brake S6. 10 Annex 3 - 1.2.4.2.4 Sanme as ECE Consi dering max
actuation Hand | ever force: > 5 1b | Hand control: < 200N val ues, and conparing IMMA proposes ECE
force torques, FMWSS al |l ows

- 22.7 N

<55 1b- 249 N
Foot pedal force: >10 Ib
- 45.4 N

<90 Ib- 408 N

Poi nt of application 1.2
inches (=3 cm fromend
of grip.

Foot control: < 350 N
(L1, Lo, L3, La)

<500 N
(Ls)
Point of application 5 cm
fromend of |ever.

nore force to be
appl i ed.

For max val ues, ECE is
nore severe.

I MMA does not think

m ni mum val ues are
necessary.

Front control

appl i cation point needs
har moni sation — see | SO
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31 | Test S7 specifies a sequence. No sequence TRI AS11-5-1996 — Wth manufacturers pre
procedure speci fies heat bur ni shing, no sequence
and fade test as necessary
sequence | ast test.
32 | Brake S7.1- To be perforned if No such requirenents No such Not required for ECE
war m ng the brake tenperature requirenents tests as brakes are
for the first stop has tested individually.
not been reached. (30
mph + 10 ft/s®> n
i ndependent |y operated
brake systens, the
col dest brake shall be
within 10° F of the
hottest brake.
33 | Pretest S7.2 — For general No such requirenents No such Not required.

instrunenta
tion check

checki ng. Not nore than
10 stops fromnot nore
than 30 nph at a

decel eration of not nore
than 10 f/s?

requirenents

Testers responsibility.

34 | Preburnish
Test

S7.3 - 6 stops from 30
mph and 6 stops from 60

nph

No such requirenents

No such
requirenents

Manuf act urers
responsibility

35 | Burnishing

S7.4 — 200 stops from 30
nmph at 12 ft/s? After
bur ni shi ng adj ust

No such requirenents

No such
requirenents

Manuf act urers
responsi bility

br akes.
36 | Final S7.11 - No di sassenbling of brakes. No di sassenbl i ng FWSS is nore severe Experience shows that
i nspection - Inspect in assenbl ed of brakes dismantling is not necessary

condi tion.

- Disassenbl e and

i nspect for fractures,

I'i ni ng damage, and fluid
| eakage.

37 | Anti-1lock
(ABS)
Syst ens

No such inclusion

Annex 4
L, + Lz vehicles only
ABS optional fitment.

Same as ECE but
no nu junp test.

ECE is nore severe

If fitted, nust neet
ECE Annex 4.

| MMVA propose ECE.
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I nformal docunment No. 15 (Part

V)

GLOBAL HARMONIZATION OF PTW, AND 3W [AND QUADRICYCLES'] BRAKING

DRAFT GTR DEVELOPMENT

I TEM SEVERI TY TEST RESULT I MVA GTR PROPCSAL COMMENTS
( )= Car regs 13H FWSS 135
1 Scope ECE REG 78 : - In Europe and Japan, there are separate
1. Applies to the braking of 2 and 3 wheel ed Moped requirenents.
vehi cl es. Scope will apply to “L category” vehicles
Excl udes those with V max < 25 knmih and fitted | — dependi ng on the outcone from GRSG
for invalid drivers. Common Task G oup.
Summary of vehicle categories : * — Inclusion of Quadricycles depends on
L1 = 2 wheels, engine < 50cc and nmax speed < outcone from GRSG Common Task G oup.
50 knth
L2 = 3 wheel s, engine < 50cc and nax speed <
50 knth
L3 = 2 wheels, engine > 50 cc or max speed >
50 knth
L4 = 3 wheels — asymmetric, engine > 50 cc or
max speed > 50 knih (notorcycle + sidecar)
L5 = 3 wheels — symmetrical, max weight
<1000kg., engine > 50 cc or max speed >50 knih
2 Definitions Revi ew after tests have been agreed.
3 Requirements ECE REG 78 phi | osophy : -
- Test brakes separately
- Br ake performance based on Mean Fully
Devel oped Decel erati on — MFDD
- If vehicle cannot neet test speed,
generally use v max or % of v max
- Specify for each test
4 Type of In principle :- FMWSS allows 1 or 2 controls but neaning
service - 2 separate braking systens must be clarified — see al so definitions.
br ake - 1 or 2 brake controls — subject to future Controls issue requires further
system di scussi on di scussi on.
(13H : 5.2.2.1 — There nust be at least 2
i ndependent controls for service and
par ki ng)
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5 Mechanical ECE REG 78 : - (13H: 5.2.2.8 - ..parts such as pedal
service brake 5.2.1.1 — Parts such as the brake, cylinder, etc. shall not be regarded as liable to
system pi stons, etc., shall not be regarded as |iable | breakage, exhibit safety features, able to
to breakage if they are anply dinensioned, brake the vehicle with a degree of
readi |l y accessible for naintenance and exhi bit ef fectiveness .)

6 Hydraulic sufficient safety features. (13H : 5.2.3 — hydraulic failure shall be
service signalled to the driver .tell tale to show
br ake The 2 service braking devices may have a differential pressure)
system comon brake so long as a failure in 1 does

not affect the performance of the other.

7 Mast er FWSS is nore severe FWSS 122 : - (13H: 5.2.3 - Tell tale to light up when
cyl i nder S5.1.2.1. — Each micylinder shall have a reservoir is below a certain level —
reservoirs separate reservoir for each brake circuit and speci fi ed by nanufacturer)

openi ngs having their own cover etc

Each reservoir shall have a nmin. capacity
based on 1.5 tinmes volune required to cover

di fference between new and fully worn |inings
— brakes appli ed.

8 Reservoir FMWSS is nore severe FWSS 122 : - Language requirements to be discussed.
| abel I'i ng S5.1.2.2. — Brake fluid warning statenent that

specifies :

- Text and size of letters
- Met hod of application

- Locati on

9 Failure FMWSS is nore severe FWSS 122 : -

i ndi cat or S5.1.3 — Additional requirenent for vehicles (13H: 5.2.3 — visible in daylight, easily
| anmp with split service brake systens seen, can be used for parking brake and

S5.1.3.1 — Details of the lanp function : hydraul i cs)

- Posi tion

- Wien it functions eg. pressure failure,

| ow reservoir |evel.

- Ignition switch activation etc.

- Col our and marking of |ens

10 Par ki ng See item 17 ECE REG 78 : - (13H: 5.1.2.3 — Sinilar note to Reg 78)
br ake For 3 wheelers only.
characteris 5.1.2.3 — nust hold the vehicle stationary on
tics a slope in the absence of the driver. Wrking

parts |l ocked in position by a mechani cal

devi ce, actuated fromthe driving seat.
5.2.3 — L, and Ls shall be equipped with :

a secondary (energency) braking device which
may be the parking brake.

5.2.4.1. and 5.2.4.2 for L5 vehicles.

11 I nspection FWSS is nore severe FWSS 122 : - (13H : 5.2.11.2 - nust be possible to
of S5.1.5 — Lining thickness of drum brakes shal | check wear on linings fromoutside or
pad/ | i ni ng be visually inspected w thout renoving druns underside vehicle with nornal tools)

and pad thi ckness visible without renoval .
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I MVA GTR PROPOSAL

COVMENTS

( )= Car regs 13H FMWSS 135

12 Pre burnish | FWSS is nore severe Bur ni shing procedure should be manufacturers Modern friction naterials require | ess
responsibility. bur ni shi ng.
(FWSS 135 S6.3.3 —
At start of tests, brakes are in sane
condi tion as when vehicle manufactured. No
burni shing is allowed unless all vehicle
are sold that way.)
13 Dry stop Report to 49/ GRRF : - ECE REG 78 : -
tests A range of notorcycles were Annex 3 — 2.1.1 - 2.2.2.2 60 kmh test speed is adequate because:
tested to Si ngl e braki ng device or CBS tests with the - the notorcycle is | aden
conpare brake force req d for vehi cl e generally | aden from 60 knt h. - brakes tested separately
FMWSS & ECE decels and to (Ly + Lo at 40 kni h) - hi gh speed test covers upto 192 kni h
conpare resulting decels using If single brake cannot reach prescribed decel - fade test is at 100 knih
same braking force. (Ls = 4.4 mis? Front , 2.9 ms® Rear) , use
Result — vehi cl e |l aden with both braking devices Thus, performance is covered over a range
For front, FM/SS & ECE sinilar together to meet (L® =5.8 mis®) of speeds.
For rear, ECE requires nore force
Lowest braking force for FWSS
does not neet ECE requirenent.
ECE test is therefore nore
sever e.
- High speed | Report to 50/ GRRF : - JAPAN SS 12 — 61 with higher speed :- An increase in test speed to 192 knih
test Using notorcycle tests, the Applies to Ls, Ls, & Ls vehicles. results in the Japan test being nore

followi ng were conpared for each
regul ation:

d. Braking force

e. Kinetic energy

f. Behaviour when braking
Result (from above)

aJapan reg is nore severe —
hi gher decel

b. FWSS is nobre severe —

hi gher speed

c. Japan/ ECE is nore severe —
not specified in FWSS

Japan test nore severe.

Unl aden test using both brakes with engine
connected froma speed of 192 kmh or 0.8 v
max whi chever is |ess.

Decel — 5.8 nis? and vehicl e behavi our
recorded.

stringent in all aspects.

27 of 31



I nformal docunment No. 15 (Part

V)

| TEM SEVERI TY TEST RESULT | MVA GTR PROPOSAL COMVENTS
( )= Car regs 13H FWSS 135
14 Fade and Report to 49/ GRRF : - ECE REG 78 : - Mopeds not included in ECE or FMSS.
recovery A md size (600cc) nmotorcycle was | Annex 3 — 1.6.1.1
tested — performng 10 fade stops | Ls, Ls, and Ls in | aden condition.
to both FWSS and ECE. If CBS, only CBS to be fade tested
Brake tenperatures during test
Fade conpar ed. Annex 3 — 1.6.1.2
basel i ne Result — 1 Dry stop test (Service braking) — as in item
check Front and rear brake tenperatures | 13 above.
hi gher during ECE test.
Fade test Annex 3 — 1.6.1.2.2
Therefore ECE test is nore - 10 stops with vehicle |aden.
severe. - Test each brake separately (if CBS, then
only CBS)
- Speeds — Front + CBS = 100 knl h
Rear = 80 knih
- Braking interval = 1000 m
- Sui t abl e gear for 50% stop, engine
di sconnected for remai nder.
Recovery - Decel = 3 mis? with constant force.
t est
Annex 3 — 1.6.1.2.3
Repeat Fade Basel i ne Check ASAP or at | east
within 1 minute after conpletion of fade test.
1. 6.3 — Residual performance = > 60% of
basel i ne test
15 Fi nal Not required For dry tests, see item 13.
effectivene
ss test
16 Parti al Relevant for hydraulic leakage failure in “Split service brake system” | Test procedure to be devel oped as
failure —see FMVSS 122 S4. necessary.

See al so item 4 above.

FMW/SS partial failure tests are with
singl e brake therefore sane principle as
ECE.

See 13 - dry test conparison.

Severity of partial failure tests need
checki ng because ECE is | aden and FWSS
unl aden.

Further investigation on the exact

application of FMWSS under way by USSMA.
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17 Par ki ng FWSS is nore severe for slope ECE REG 78 : - See item 10. | MVA has no strong vi ew but
br ake and applied force but vehicle is Annex 3 — 2.3 prefers ECE.
system unl aden. - Laden vehicle
efficiency - 18% sl ope
- up and down.
Brake forces: hand < 400N, foot < 500 N
18 Wet braking | Report to 49/ GRRF : - ECE REG 78 : - There are different FWSS v ECE
A large notorcycle was tested in Annex 3 - 1.4.4 phi | osophi es —
| aden and unl aden conditi on, - Sane vehicle/test conditions as Dry brake - FMSS is a static i mersion test to
conpare the %ge recovery rate test (Item 13) si mul at e passing through deep water.
(FWSS) with wet v dry brake - For vehicle categories Ly, Ly, Ls, La. - ECE is a dynamic spray test to
(ECE) . - Exenption for conventional drumand fully simul ate very heavy rain on a normal
Resul t - encl osed disc brakes road.
Basel i ne At first recovery stop, FWSS is - New test proposal for CBS under discussion Di sc and drum brakes wi || behave
check simlar to ECE in | MVA differently for each test.
After 5 FWSS stops, brake is
dry. Annex 3 — 2.5.2
Wet  brake - Carry out a Dry Brake test and neasure the
test ECE test is nore severe. control force at 2.5 m's?
Annex 3 - 2.5
- Wth equiprent continuously wetting the
brakes at a flowrate of 15 |/h.,
Mdd attained between 0.5 and 1 sec after
brake application to be > 60% and <120% of
nfdd for dry brakes performance ie. Base line
check.
19 Desi gn FWSS is nore severe No experience of such failures. (13H: 5.1.1.1 + 5.1.1.2 — Braking system
durability If necessary, FM/SS text coul d be used. designed so that it conplies despite
vi brati on, corrosion and agei ng)
20 Test conditions
21 Vehicl e ECE is nore severe ECE REG 78 : - General definitions of nass will be
wei ght In general, vehicle is fully | aden except deci ded by GRSG
- H gh speed test(1.4.3) unladen.
- CBS tests |aden and unl aden
- ABS tests unl aden
Not es:
3. Fully laden = nanufacturers nax nass.
unl aden = rider and test equipnent
4. Test with rider alone not required if
cal cs show that >2.5 m's? i s possible
Loadi ng conditions to be specified for each
test.
22 Tyre ECE REG 78 : - (13H: 1.2.6 — at the start of the tests,
pressure Annex 3 - 1.3.1.1 tyres nust be cold and at the pressure

Prescri bed by manufacturer.

prescribed for the | oad borne by the
wheel s)
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23 Transm ssi o Speci fied for each test
n
24 Engi ne Not necessary
25 Anbi ent FWSS is nore severe 4° - 38° C To avoid ice on road.
t enperature
26 W nd JAPAN SS 12 - 61 : - (13H : 1.2.5 — there shall be no w nd
vel ocity Not nore than 5 nmi's liable to affect the results)
(FWSS 135 — Max 5 m's)
27 Road FWSS is nore precise ECE REG 78 : - (13H: 1.2.4 - road nust have a surface
surface Annex 3 — 1.3.1.5 af fordi ng good adhesion unl ess specified
Test area nmust be level, dry and have a ot herwi se.
surface affordi ng good adhesi on. 1.4.1.2.4 — Road nust be |evel)
Include a note stating that the surface should be consistent for each
test.
Note al so Annex 4 ABS test surfaces
28 Vehi cl e Japan spec. is nore precise. JAPAN SS 12 - 61 : - (13H : 1.2.7 — performance nust be
posi tion No | ock up nore than 15km h, no deviation from | obtained wi thout |ocking of the wheels at
and wheel course and no abnornmal vibration. > 15 km h, without deviation from3.5 m
| ock Fpr 2 wheelers, no out of lines having 2.5 m I ane, without exceeding 15° yaw angl e,
wi dt h. . . wi t hout abnornal vibrations.)
For 3 wheelers, width increased.
29 Ther nocoupl ECE REG 13H : - Pyronmeter or a surface thernoneter
es 1.4.1.1 — the tenperature neasured inside the | proposed.
brake linings or on the braking path of the
disc or drum is ...
30 Br ake Consi dering max val ues, and ECE REG 78 : -
actuation conparing torques, FWSS all ows Annex 3 — 1.2.4.2.4
force nore force to be applied. Hand control: < 200N
) Foot control: < 350 N (Lg, Lo, Lg, L4)
Eg\rle:r‘:x values, ECE is nore <500 N (Ls)
' Poi nt of application 5 cmfromend of |ever. L . L
Front control application point needs harmonisation — see 1SO.
| MVA does not think mninmmvalues are
necessary.
31 Test Wth manufacturers pre burnishing, no sequence
procedure necessary
and
sequence
32 Br ake Not required for ECE tests as brakes are
war m ng tested individually.
33 Pr et est Not required.
i nstrunmenta Testers responsibility.
tion check
34 Pr ebur ni sh Manuf acturers responsibility

Test
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I nformal docunment No. 15 (Part

V)

| TEM

SEVERI TY TEST RESULT

I MVA GTR PROPOSAL

COMVENTS
( )= Car regs 13H FMWSS 135

35 Bur ni shi ng Manuf acturers responsibility

36 Fi nal FWSS is nore severe No requirenent Experience shows that dismantling is not necessary.
i nspection

37 Anti -1 ock ECE i s nore severe ECE REG 78 : - ABS optional fitnent
( ABS) Annex 4 If fitted, nust neet ECE Annex 4.
Syst ens L, + Lz vehicles only
- Optional

31of31



