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Test Track

Road surface affording
good adhesion

Flat and level, straight-
line pavement

Suitable road width and
lane marker for
braking points

The track is used for
R13H Braking, R13H
ABS and R139 BAS



“e-9- Equipment for R13H ABS and R139 BAS

Check points Service ABS BAS
braking
ThermOCOUpIeS Braking temperature before O O @)
braking
Speed sensor Initial braking speed O O O
( G sensor)
Mean fully developed O

deceleration

Measuring gauge of

Force applied to control O O O
control force

Wheel speed sensor Wheel lockup at speeds O @)

exceeding 15km/h

Visual check Vehicle behavior o) o)

Measuring unit Deceleration time O O
(Generated from data)

Steering angle sensor Control angle O

Pressure sensor Deceleration sensor




S Accuracy for measurement

Variable range Typical Recommended
system opreraling range maximunt recording
af the Errars
fransaucers
Pedal force 0 to 2,000 N +10 N
Brake 0 - 1,000 °C +5 °C
temperature
Brake 0 - 20 MPa* +100 kPa*
pressure™®

* Applicable as specified in paragraph 8.2.5.

- Filter technique ISO 15037-1:2006
- Sampling rate At least 500Hz
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~%L BAS categories

2.6. "Brake Assist System (BAS)" means a function of the braking system
that deduces an emergency braking event from a characteristic of the
driver's brake demand and, under such conditions:
(a) Assists the driver to deliver the maximum achievable braking rate; or
(b) Is sufficient to cause full cycling of the Anti-lock Braking System.

2.6.1. "Category A Brake Assist System" means a system which detects an
emergency braking condition based primarily on the brake pedal force
applied by the driver;

2.6.2. "Category B Brake Assist System" means a system which detects an
emergency braking condition based primarily on the brake pedal speed
applied by the driver;



~%L Procedure of overview

Test 1: Reference test to determine Fass and aass
The driver apply the force on the brake pedal slowly
without activation of BAS providing a constant increase
of deceleration until ABS is fully cycling.

From maF curve data, determine Fass and aass

Test 2: For activation of BAS
The driver apply the force on the brake pedal quickly
In order to activate BAS until ABS is fully cycling.
After this the driver keep the force on the brake pedal
within the Fass area.

Data assessment of the pedal force and
acceleration within the phase of BAS- evaluation




NEL Contents

1. Test track and equipment

2. BAS categories and overview
3. Testl

Reference test to determine Fass and aass

4. Test 2

For activation of BAS



NEL Test 1: Reference test to determine Fass and aasss

deceleration a
A
ABS fully cycling

corridor
""""""""" dABS

Corridor for variation of

increase in deceleration

T . >
19 1s % 2 +0.5s Y, I
I Y
When the brake pedal force timeframe

reaches 20 N.
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~%L Test 1: Reference test to determine Fass and aasss

Reached ABS fully cycling

= 0.5s e 0.5s .
Deceleration = Tl e |
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/ = AE/// B
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Pedal force —
(N) =
ooll=—T1"
0 0.5 1.0 1.5 2.0 2.5
I
When the brake pedal force Test speed 100 2km/h

reaches 20 N. Lining temperature before braking :65-100°C 12



NEL Test 1: Reference test to determine Fass and aasss

,,,,,,,, _—, |
n=1

. n=2 N

& n=3

]

e n=4 ]

(- n=»5

o enmmm—— AVe

d—

@® : -

S |

Q

O}

O

0}

©

| The five individual "deceleration versus brake pedal force"
~__§ . |curves are averaged at increments of 1 N pedal force.

| This mean deceleration versus brake pedal force curvei is
-~ f | refered to as the "maF curve"
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NEL Test 1: Reference test to determine Fass and aasss

From maF curve determine a,gs and Fjgs

amax - 1Ne maximum deceleration on the maF curve

aags - Average value for the deceleration
between (0.9 X a_,,,) and a,,

deceleration [m/s?]

Fags : Sufficient to achieve a ,g¢ Is defined as the
value of F corresponding to a= a ,g5 0On the

/ maF curve(Minimum value)

[ —

O 50 100 150 200 250 300 350 400 450 500 550 600 14
Pedal force [N]
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NEL

Test 2: For activation of BAS

Assessment of the pedal force and acceleration within the phase BAS-evaluation

Phase of BAS-evaluation

Upper force
Lower force

Feas < Fags, upper = 0-7"Fags

The presence of BAS 'B'
is demonstrated

a mean deceleration

Brake pedal &
torce F

F L N

I' LBE. hewer _l

Imitial pedal
force

Feas > Fags, ower = 0-5*Fags

gas >= 0.85*8,ps

Deceleration a,

Brake pedal force +

- e s = - L E R T E T T N i i i o e T

deceleration

Ly

4——  Phase of panic

ty + 0.8 seconds

—p’q Phase of BAS-evaluation
(ending at speed of 15 km'h)

v

pedal application
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~%L Test 2: For activation of BAS
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NQL Additional test(optional) : proving BAS

Proving BAS
This check is optional and a kind of confirmation
the declared thresh value by the vehicle manufacturer
to activation with BAS and without BAS.

A I
' o0e®
. e ® BASON
Not activate 1 Activate
Mean L ;- N
deceleration AA I BAS OFF
|
A A
1 >
|

: ressure / Stoke speed etc.
Declared threshold in

overlap area
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N@L Assessment of the presence of category A

A
_ -100 % -80 % -40 % 0%
.f i 2 | i
:‘i : 3 ',f" I:ABS, extrapolated Calculation
- e :
s i”
E Between 3.5 and 5.0 m'§" 2 =
- i H i
Y H i ;
- | -k Pt |,
o 3 : ABS extrapolated T
é i ar
O ,
) @ Fas. Fass, eximpayed
Brake Pedal force,
< Regirements >

I:ABS,min é I:ABS é FABS,max

FABS,maxi Fr — (FABS,extrapolatedi F )X 0.6
NOR

I:ABS,min_ Fr = (FABS,extrapolated_ Fr )X 0.2

Declared by manufacturer
(Activation value)
Declared by manufacturer
(Activation value)
From maF curve

where3.5 = a; = 5.0m/s?

<:> I:T + (FABS,extraporated - I:T) x0.2 I:T + (FABS,extraporated - I:T) x0.6
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Thank very much for your attention.



