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PRACTICE

Dynamometer Global Brake Effectiveness

Foreword—The dlobalization trend in the automotive industry necessitates the proper definition(gf applicable test
procedures for assessment and comparison of different friction materials. These comparison-tests should prove
useful as a comon ground for the development, selection, and quality assurance of frictior’linings.

The AK Working Group, which represents European manufacturers of friction linings ahd passenger car brakes,
has developed an “AK Master” Standard in recent years. The SAE Brake Dynamometer Test Code Standards
Committee congiders this standard useful in supporting the technological efforts intended to improyve motor vehicle
braking systemsg overall performance and safety. Therefore this committeeris’ making the AK Master standard
available to the industry as an SAE Recommended Practice.

This document should be used in conjunction with other applicable ‘standards or test procedures (SAE, Federal
Codes or other $pecific testing programs) to fully assess a friction material’s adequacy for a certdin application or
vehicle platform
1. Scope
1.1 This SAE Recommended Practice defines an Inertia Dynamometer Test procedure thgt assesses the
effectivenesp behavior of a friction material with regard to pressure, temperature and speed fqr motor vehicles

fitted with hydraulic brake actuation.

1.2 The main pyrpose of SAE J2522 is to.compare friction materials under the most equal conditions possible. To
account for the cooling behavior-of-different test stands, the fade sections are temperature-controlled.

2. References—There are noyreferenced publications specified herein.
3. Definitionst—To facilitate the application of this document, the following terms and definitions|should apply.

3.1 Friction Value for.a Brake Apply—Arithmetic average of all individual friction values for a brake apply

3.2 Nominal Frictiom Vatae—Average frictiomvatue for att—brake appties withoutfadimg—serles and without

temperature series

3.3 Minimum Friction Value—Lowest arithmetical average of the individual friction values for the fade sections
and temperature series
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Friction Value—The ratio of output torque to input torque for a disc brake at any specific point in time
according to Equation 1.

_ 100 - I\/IdBrake
2 (P—Prhreshold)  Ap “ ferf ' M

C* Value—The ratio of output torque to input torque for a drum brake at any specific point in time according to
Equation 2.

(Ea. 1)

u

_ 100 - Mdg, ke
(P = Prhreshold) * Ap * Fett - N
Symbols and Abbreviations—The following symbols and abbreviations are used in order to perform the

1 daod A K + +
calculations reeded-durinegthe-test

C*

(Ea.2)

u—~Friction value.[unitless]
Mdpg, ke—Measured torque. [N-m]
p—Applied pressure. [kPa]

PThreshold—]1 Nreshold pressure to be taken as 50 kPa for disc brake, the-threshold pressure fqr drum brakes is
determined |n dependency of the brake. [kPa]

Ap,—Piston area. [mm2]

res—Effective radius. [mm]

n—Efficiency 100%

n0P6—Average value of the friction values of the Tst to 6th application in 6.3.
uv120—Average value of the friction values,of the applications at 2 000, 3 000 and 4 000 kPalin 6.4.3.
pvmax—Average value of the friction values of the applications at 2 000, 3 000 and 4 000 kPq in 6.4.5.
n0P6—Average value of the friction values of the 1st to 6th application in 6.5.
uT40—rFrictipn value of the:1st application in 6.6.

uMW2—Frigtion value.of the 2nd application in 6.7.

10P18—Avdrage value of the friction values of the 1st to 18th application in 6.8.

uF1—Minimum friction value of the 1st to 15th application in 6.9.

n0P18—Average value of the friction values of the 1st to 18 application in 6.10.

uT500/ uT300—Minimum friction value of the friction values of the temperature series in 6.12.1 and 6.12.2.
n0P18—Average value of the friction values of the 1st to 18th application in 6.13.

uF2—Minimum friction value of the 1st to 15th application in 6.14.

LOP18—Average value of the friction values of the 1st to 18th application in 6.15.
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5.

5.1

5.2

5.3

5.4

5.5

5.6

5.7

Test Conditions

Inertia for the Front Axle—According to half of 75% of the gross vehicle weight if not otherwise specified.

Inertia for the Rear Axle—According to half of 25% of the gross vehicle weight if not otherwise specified.

Pressure Rise Rate—25 000 kPa/s + 5 000 kPa/s.

Sampling Rate—Minimum 50 ms for pressure and torque.

Temperature Measurement—Position thermocouple at the friction path center radius 0.5 mm + 0.1 mm deep

in the disc g

fona  Addit

tion material for

temperature

Cooling Air
cooling air s

Fade Sectid
determined
deceleration
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recording purposes.

beed should be 5 to 10 km/h.
ns—The fade sections are controlled by torque and temperature. The b
by the vehicle weight, the braking force distribution, the. rolling radius, an
(See Table 1.)

TABLE 1—INITIAL TEMPERATURES FOR FADE STOPS

Initial temperature for Initial temperature for
disc brake drum brake
Stop °C °C
1 100 100
2 215 151
3 283 181
4 330 202
5 367 219
6 398 232
7 423 244
8 446 254
9 465 262
10 483 270
11 498 277
12 513 284
13 526 289
14 539 295
15 550 300

Conditions—For 6.9, 6.12.1, 6.12.2, and 6.14: air inlet 0%, air outlet 100%! For &ll other sections

pking torque is
d the specified

The starting

temperatures are calculated Dby Equation o.

Tan = [(Ta1s = Ta)/In(A5) 1 xIN(N) + Ty,

(Eq. 3)

If initial temperatures cannot be reached in 6.12.1 and 6.12.2, then perform 80 km/h drags at a braking torque
corresponding to 0.2 g maximum deceleration for 20 s drag time. However, only the temperatures described in
the program are to be collected for test report purposes. If initial temperatures are not reached in 6.9 and 6.14,
the temperature levels can be the final temperature of the previous stop. Warmup stops should not be
performed for these sections.

5.8 Brake disc material should be made of gray cast iron.

5.9 All specified values are recommended and can be adjusted according to the brake being tested.

-3-
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6.

6.1

Test Procedure

Green 1 Characteristic—30 snubs 80 to 30 km/h at 3 000 kPa. See Table 2.

TABLE 2—GREEN p CHARACTERISTIC SECTION

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Number of snubs per cycle 30 30 30
Brake speed (km/h) 80 80 80
Release sgeed (km/h) 30 30 30
Pressure (kPa) 3000 3000 300
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Opet
Number of|cycles 1 1 1
6.2 Burnish—1P2 snubs 80 to 30 km/h at varying pressures. (Optional 2 cycle~'64"snubs”.) See|[Table 3.
TABLE 3—BURNISH SECTION
Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Numbef of snubs per cycle 32 32 32
Brake speed (km/h) 80 80 80
Releas¢ speed (km/h) 30 30 30
Initial bjake temperature (°C) <100 <100 <80
Final brpke temperature (°C) Open Open Open
Pressute snub 1 (kPa) 1.500 1 500 1 500
PressuE snub 2 (kPa) 3 000 3000 3000
Pressufe snub 3 (kPa) 1 500 1 500 1 500
Pressufe snub 4 (kPa) 1800 1800 1800
Pressure snub 5 (kPa) 2200 2200 2200
Pressure snub 6 (kPa) 3800 3800 3 800
Pressufe snub 7 (kPa) 1 500 1 500 1 500
Pressure snub 8 (kPa) 2600 2600 2600
Pressure snub 9 _(kPa) 1800 1800 1800
Pressure snub 10.(kPa) 3400 3400 3400
Pressure snub 11 (kPa) 1500 1 500 1500
Pressune-saub 12 (kPa) 2600 2600 2600
Pressure snub 13 (kPa) 1 500 1 500 1 500
Pressure snub 14 (kPa) 2200 2200 2200
Pressure snub 15 (kPa) 3000 3000 3000
Pressure snub 16 (kPa) 4 600 4 600 4 600
Pressure snub 17 (kPa) 2 600 2 600 2600
Pressure snub 18 (kPa) 5100 5100 5100
Pressure snub 19 (kPa) 2200 2200 2200
Pressure snub 20 (kPa) 1800 1800 1800
Pressure snub 21 (kPa) 4200 4200 4200
Pressure snub 22 (kPa) 1500 1 500 1 500
Pressure snub 23 (kPa) 1800 1800 1800
Pressure snub 24 (kPa) 4 600 4 600 4 600
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TABLE 3—BURNISH SECTION (CONTINUED)

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Pressure snub 25 (kPa) 2600 2 600 2 600
Pressure snub 26 (kPa) 1500 1 500 1 500
Pressure snub 27 (kPa) 3400 3400 3400
Pressure snub 28 (kPa) 2200 2200 2200
Pressure snub 29 (kPa) 1800 1800 1800
Pressure snub 30 (kPa) 3000 3000 3 000
Pressure snub 31 (kPa) 1800 1800 1800
Pressure snub 32 (kPa) 3 800 3 800 3 800
Numbef of cycles 6 6 6
6.3 Characteristic Value 1—6 snubs 80 to 30 km/h at 3 000 kPa. See Table 4.
TABLE 4—CHARACTERISTIC VALUE 1 SECTION
Rear axle Rear arle
Parameter Front axle Disc brake Drum brake
Number of|stops per cycle 6 6 6
Brake spegd (km/h) 80 80 80
Release sgeed (km/h) 30 30 30
Pressure (kPa) 3000 3000 300
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Opet
Number of|cycles 1 1 1

6.4 Speed/Presisure Sensitivity Sections—Pressure sensitivity at various brake and release speeds.

6.4.1 SPEED/PR

ESSURE SENSITIVITY 40 km/h=<8 stops 40 to 5 km/h at increasing pressures. See T

TABLE 5—SPEED/PRESSURE SENSITIVITY 40 km/h SECTION

able 5.

Rear axle Rear arle
Parameter Front axle Disc brake Drum brake

Number of|stops pereycle 8 8 7
Brake spegd (km/H) 40 40 40
Release spgeéd(km/h) <5 <5 <5
Initial brake Temperatuare ("C) <100 <100 <30
Final brake temperature (°C) Open Open Open
Pressure stop 1 (kPa) 1 000 1 000 2 000
Pressure stop 2 (kPa) 2000 2000 3 000
Pressure stop 3 (kPa) 3000 3000 4 000
Pressure stop 4 (kPa) 4 000 4000 5000
Pressure stop 5 (kPa) 5000 5000 6 000
Pressure stop 6 (kPa) 6 000 6 000 7 000
Pressure stop 7 (kPa) 7 000 7 000 8 000
Pressure stop 8 (kPa) 8 000 8 000 —

Number of cycles
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6.4.2

SPEED/PRESSURE SENSITIVITY 80 km/h—8 snubs 80 to 40 km/h at increasing pressures. See Table 6.

TABLE 6—SPEED/PRESSURE SENSITIVITY 80 km/h SECTION

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake

Number of snubs per cycle 8 8 7
Brake speed (km/h) 80 80 80
Release speed (km/h) 40 40 40
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Opet
Pressure shub 1 (kPa) 1000 1 000 2 00
Pressure shub 2 (kPa) 2000 2000 300
Pressure shub 3 (kPa) 3000 3000 400
Pressure shub 4 (kPa) 4000 4000 500
Pressure shub 5 (kPa) 5000 5000 6 00
Pressure shub 6 (kPa) 6 000 6 000 7 00
Pressure shub 7 (kPa) 7 000 7,000 800
Pressure shub 8 (kPa) 8 000 8000 —
Number of|cycles 1 1 1

6.4.3 SPEED/PRESSURE SENSITIVITY 120 km/h—8 snubs 120 to 80-km/h at increasing pressures. $ee Table 7.

TABLE 7—SPEED/PRESSURE‘SENSITIVITY 120 km/h SECTION

Rear axle Rear arle
Parameter Front axle Disc brake Drum brake

Number of|snubs per cycle 8 8 7
Brake spegd (km/h) 120 120 120
Release speed (km/h) 80 80 80
Initial brakg temperature (°C) <100 <100 <80
Final brakg temperature (°C) Open Open Opet
Pressure shub 1 (kPa) 1000 1000 2 00
Pressure shub 2 (kPa) 2000 2000 300
Pressure shub 3 (kPa) 3000 3000 4 00
Pressure shub 4 (kPa) 4000 4000 5 00
Pressure shub 5¢((kPa) 5000 5000 6 00
Pressure ubB (I(Dq\ 6000 6000 Z000
Pressure snub 7 (kPa) 7 000 7 000 8 000
Pressure snub 8 (kPa) 8 000 8 000 —
Number of cycles 1 1 1
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6.4.4 SPEED/PRESSURE SENSITIVTY 160 km/h—8 snubs 160 to 130 km/h at increasing pressures. See Table 8.

TABLE 8—SPEED/PRESSURE SENSITIVITY 160 km/h SECTION

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake

Number of snubs per cycle 8 8 7
Brake speed (km/h) 160 160 160
Release speed (km/h) 130 130 130
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Opet
Pressure shub 1 (kPa) 1000 1000 2 00
Pressure shub 2 (kPa) 2000 2000 300
Pressure shub 3 (kPa) 3000 3000 400
Pressure shub 4 (kPa) 4 000 4000 500
Pressure shub 5 (kPa) 5000 5000 6 00
Pressure shub 6 (kPa) 6 000 6 000 700
Pressure shub 7 (kPa) 7 000 7,000 800
Pressure shub 8 (kPa) 8 000 8000 —
Number of|cycles 1 1 1

6.4.5 SPEED/PR
maximum
below veh

cle top speed. See Table 9.

TABLE 9—SPEED/PRESSURE SENSITIVITY 200 km/h SECTION

ESSURE SENSITIVITY 200 km/h—8 snubs 200 to170 km/h at increasing presgures. If vehicle
speed below 200 km/h use brake speed equalo vehicle top speed and release gpeed of 30 km/h

Rear axle Rear arle
Parameter Front axle Disc brake Drum bake

Number of|snubs per cycle 8 8 7
Brake spegd (km/h) 200 200 200
Release speed (km/h) 170 170 170
Initial brakg temperature (°C) <100 <100 <80
Final brakd temperature~(°C) Open Open Opet
Pressure shub 1 (kPa) 1000 1000 2 00
Pressure shub 2 (kPa) 2000 2000 300
Pressure shub 3((kPa) 3000 3000 400
Pressure ub4 (I(Dq\ 4 000 4 000 5000
Pressure snub 5 (kPa) 5000 5000 6 000
Pressure snub 6 (kPa) 6 000 6 000 7 000
Pressure snub 7 (kPa) 7 000 7 000 8 000
Pressure snub 8 (kPa) 8 000 8 000 —
Number of cycles 1 1 1
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6.5 Characteristic Value 2—6 snubs 80 to 30 km/h at 3 000 kPa. See Table 10.

TABLE 10—CHARACTERISTIC VALUE 2 SECTION

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake

Number of stops per cycle 6 6 6
Brake speed (km/h) 80 80 80
Release speed (km/h) 30 30 30
Pressure (kPa) 3000 3000 3,00
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Ope
Number of|cycles 1 1 1

6.6 Cold Appligation—1 stop 40 to 5 km/h at 3 000 kPa. See Table 11.

TABLE 11—COLD APPLICATION SECTION

Rear axle Rear arle
Parameter Front axle Disc brake Drum brake

Number of|stops per cycle 1 1 1
Brake spegd (km/h) 40 40 40
Release sgeed (km/h) <5 <5 <5
Pressure (kPa) 3000 3000 300
Initial brak¢ temperature (°C) <40 <40 <40
Final brakd temperature (°C) Open Open Oper
Number of|cycles 1 1 1

6.7 Motorway Applications—1 stop and 1-snub at 0.6 g. See Table 12.

TABLE 12—MOTORWAY APPLICATIONS SECTIONS

Rear axle Rear axle

Parameter Front axle Disc brake Drum bfake
Number off stops_per cycle 2 2 2
Brake speg¢dfor'stop 1 (km/h) 100 100 100
Brake speed for snub 2 (Km/n) J07% of Vimax J07% Of vimax J07% of vmax
Release speed for stop 1 (km/h) <5 <5 <5
Release speed for snub 2 (km/h) 50% of Vmax 50% of Vmax 50% of Vmax
Deceleration level (g) 0.6 0.6 0.6
Initial brake temperature (°C) <50 <50 <50
Final brake temperature (°C) Open Open Open
Number of cycles 1 1 1
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6.8 Characteristic Value 3—18 snubs 80 to 30 km/h at 3 000 kPa. See Table 13.

TABLE 13— CHARACTERISTIC VALUE 3 SECTION

Number of

cycles

1

1

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Number of stops per cycle 18 18 18
Brake speed (km/h) 80 80 80
Release speed (km/h) 30 30 30
Pressure (kPa) 3000 3000 3,00
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Ope
Number of|cycles 1 1 1
6.9 Fade 1—15|stops 100 to 5 km/h at 0.4 g and increasing initial temperatures. See Table 14.
TABLE 14—FADE 1 SECTION
Rear axle Rear arle
Parameter Front axle Disc brake Drum brake
Number of|stops per cycle 15 15 15
Brake spegd (km/h) 100 100 100
Release spjeed (km/h) <5 <5 <5
Deceleratign level (g) 0.4 0.4 0.4
Maximum pressure (kPa) 16 000 16 000 10 000
Initial temperature 1 (°C) <100 <100 <10d
Initial temperature 2 (°C) <215 <215 <151
Initial tempeerature 3 (°C) <283 <283 <181
Initial tempeerature 4 (°C) <330 <330 <203
Initial temperature 5 (°C) <367 <367 <219
Initial temperature 6 (°C) <398 <398 <233
Initial temperature 7 (°C) <423 <423 <244
Initial temperature 8 (°C) <446 <446 <254
Initial temperature 9 (°C) <465 <465 <2643
Initial temperature 10(°6) <483 <483 <27(
Initial temperature £1(°C) <498 <498 <271
Initial temperature 12 (°C) <513 <513 <284
Initial templeratiice 13.LC), 526 526 2849
Initial temperature 14 (°C) <539 <539 <295
Initial temperature 15 (°C) <550 <550 <300
Final brake temperature (°C) Open Open Open

1
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6.10 Recovery 1—18 snubs 80 to 30 km/h at 3 000 kPa. See Table 15.

TABLE 15—RECOVERY 1 SECTION

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake

Number of stops per cycle 18 18 18
Brake speed (km/h) 80 80 80
Release speed (km/h) 30 30 30
Pressure (kPa) 3000 3000 3,00
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Ope
Number of|cycles 1 1 1

6.11 Temperatur

16.

TABLE 16— TEMPERATURE/PRESSURE SENSITIVITY 100 °C/80 °C SECTION
Rear axle Rear ar
Parameter Front axle Disc brake Drum brake

Number of|snubs per cycle 8 8 7
Brake spegd (km/h) 80 80 80
Release sgeed (km/h) 30 30 30
Initial brak¢ temperature (°C) <100 <100 <80
Final brakd temperature (°C) Open Open Oper
Pressure shub 1 (kPa) 1000 1000 2 00
Pressure shub 2 (kPa) 2000 2000 300
Pressure shub 3 (kPa) 3000 3000 4 00
Pressure shub 4 (kPa) 4000 4000 500
Pressure shub 5 (kPa) 5000 5000 6 00
Pressure shub 6 (kPa) 6 000 6 000 700
Pressure shub 7 (kPa) 7 000 7 000 8 00
Pressure shub 8 (kPa) 8 000 8 000 —
Number of|cycles 1 1 1

-10-

e/Pressure Sensitivity 100 °C/80 °C—8 snubs 80 to 30 km/h at increasing prespsure. See Table
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6.12 Temperature/Pressure Sensitivity 500 °C/300 °C sections—Temperature sensitivity at constant pressure
and pressure sensitivity at high temperature.

6.12.1 INCREASING TEMPERATURE 500 °C/300 °C—9 snubs 80 to 30 km/h at increasing temperature. See Table 17.

TABLE 17—INCREASING TEMPERATURE 500 °C/300 °C SECTION

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake

Number of|snubs per cycle 9 9 5
Brake spegd (km/h) 80 80 80
Release sgeed (km/h) 30 30 30
Pressure (kPa) 3000 3000 300
Initial temperature 1 (°C) <100 <100 <10d
Initial temperature 2 (°C) <150 <150 <15(
Initial temperature 3 (°C) <200 <200 <20(
Initial temperature 4 (°C) <250 <250 <25(
Initial temperature 5 (°C) <300 <300 <30d
Initial temperature 6 (°C) <350 <850 —
Initial temperature 7 (°C) <400 £400 —
Initial temperature 8 (°C) <450 <450 —
Initial temperature 9 (°C) <500 <500 —
Final brakg temperature (°C) Open Open Oper
Number of|cycles 1 1 1

6.12.2 PRESSURE

LINE 500 °C/300 °C—8 snubs 80 to 30-km/h at increasing pressure. See Table 1

TABLE 18—PRESSURE LINE 500 °C/300 °C SECTION

Rear axle Rear arle
Parameter Front axle Disc brake Drum brake

Number of|snubs per cycle 8 8 7

Brake spegd (km/h) 80 80 80

Release speed (km/h) 30 30 30

Initial brakg temperature-(°C) <500 <500 <300

Final brakg température (°C) Open Open Open

Pressure shub 1((kPa) 1000 1 000 2000

Pressure ub?2 (I(Dq\ 2000 2000 3000

Pressure snub 3 (kPa) 3000 3000 4 000

Pressure snub 4 (kPa) 4 000 4000 5000

Pressure snub 5 (kPa) 5000 5000 6 000

Pressure snub 6 (kPa) 6 000 6 000 7 000

Pressure snub 7 (kPa) 7 000 7 000 8 000

Pressure snub 8 (kPa) 8 000 8 000 -

Number of cycles 1 1 1

-11-
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6.13 Recovery 2—18 snubs 80 to 30 km/h at 3 000 kPa. See Table 19.

TABLE 19—RECOVERY 2 SECTION

6.14 Fade 2—15

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Number of stops per cycle 18 18 18
Brake speed (km/h) 80 80 80
Release speed (km/h) 30 30 30
Pressure (kPa) 3000 3000 3,00
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Ope
Number of|cycles 1 1 1
stops 100 to 5 km/h at 0.4 g and increasing initial temperatures. See Table 20.
TABLE 20—FADE 2 SECTION
Rear axle Rear arle
Parameter Front axle Disc brake Drum brake
Number of|stops per cycle 15 15 15
Brake spegd (km/h) 100 100 100
Release spjeed (km/h) <5 <5 <5
Deceleratign level (g) 0.4 0.4 0.4
Maximum pressure (kPa) 16 000 16 000 10 000
Initial temperature 1 (°C) <100 <100 <10d
Initial temperature 2 (°C) <215 <215 <151
Initial tempeerature 3 (°C) <283 <283 <181
Initial tempeerature 4 (°C) <330 <330 <203
Initial temperature 5 (°C) <367 <367 <219
Initial temperature 6 (°C) <398 <398 <233
Initial temperature 7 (°C) <423 <423 <244
Initial temperature 8 (°C) <446 <446 <254
Initial temperature 9 (°C) <465 <465 <2643
Initial temperature 10(°6) <483 <483 <27(
Initial temperature £1(°C) <498 <498 <271
Initial temperature 12 (°C) <513 <513 <284
Initial templeratiice 13.LC), 526 526 2849
Initial temperature 14 (°C) <539 <539 <295
Initial temperature 15 (°C) <550 <550 <300
Final brake temperature (°C) Open Open Open

Number of

cycles

1

1

1

-12-
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6.15 Recovery 3—18 snubs 80 to 30 km/h at 3 000 kPa. See Table 21.

TABLE 21—RECOVERY 3 SECTION

Number of|cycles 1 1

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Number of stops per cycle 18 18 18
Brake speed (km/h) 80 80 80
Release speed (km/h) 30 30 30
Pressure (kPa) 3000 3000 3,00
Initial brak¢ temperature (°C) <100 <100 <80
Final brakq temperature (°C) Open Open Ope

1

performing the test.

OF THE SAE BRAKE COMMITTEE

7. Test Repori—Test report graphs can be based on the ones shown on Figure Bi¥,/Figure B2, and Figure B3.
These recorpmended graphs might vary depending upon the test, the test purpose, or the actual laboratory

PREPARED BY THE SAE DYNAMOMETER TEST COBE STANDARDS SUBCOMMITTEE

-13-
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APPENDIX A
VEHICLE AND TEST PARAMETERS REQUIRED TO RUN A SAE J2522 BASED TEST

A.1 Preface—The recommended parameters shown are necessary prior to running an SAE J2522 test (see Table
A1)

TABLE A1—VEHICLE AND TEST PARAMETERS

Parameter Symbol Units Value

Vehicle description —

Axle to test —

Brake description —

Disc brake (Diameter x Thickness) — [mm]
Drum brake (Diameter x Lining thickness) — [mm]
Effective radius Feff [mm]
Piston diameter — [mm]
Piston area Ap [mm?]
Threshold pressure PThreshold [kPa]
Rolling radius r [mm]
Gross vehicle weight GvVwW [ka]
Test inertia | [kg m?]
Brake torque at 1.0 g deceleration Md [N-m]
Efficiency nH [%]
Vehicle maximum rated speed Vimax [km/h]
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	Table 1— Initial Temperatures for Fade Stops
	1
	100
	100
	2
	215
	151
	3
	283
	181
	4
	330
	202
	5
	367
	219
	6
	398
	232
	7
	423
	244
	8
	446
	254
	9
	465
	262
	10
	483
	270
	11
	498
	277
	12
	513
	284
	13
	526
	289
	14
	539
	295
	15
	550
	300
	Table 2— Green µ Characteristic Section

	Number of snubs per cycle
	30
	30
	30
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 3— Burnish Section�

	Number of snubs per cycle
	32
	32
	32
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure snub 1 (kPa)
	1 500
	1 500
	1 500
	Pressure snub 2 (kPa)
	3 000
	3 000
	3 000
	Pressure snub 3 (kPa)
	1 500
	1 500
	1 500
	Pressure snub 4 (kPa)
	1 800
	1 800
	1 800
	Pressure snub 5 (kPa)
	2 200
	2 200
	2 200
	Pressure snub 6 (kPa)
	3 800
	3 800
	3 800
	Pressure snub 7 (kPa)
	1 500
	1 500
	1 500
	Pressure snub 8 (kPa)
	2 600
	2 600
	2 600
	Pressure snub 9 (kPa)
	1 800
	1 800
	1 800
	Pressure snub 10 (kPa)
	3 400
	3 400
	3 400
	Pressure snub 11 (kPa)
	1 500
	1 500
	1 500
	Pressure snub 12 (kPa)
	2 600
	2 600
	2 600
	Pressure snub 13 (kPa)
	1 500
	1 500
	1 500
	Pressure snub 14 (kPa)
	2 200
	2 200
	2 200
	Pressure snub 15 (kPa)
	3 000
	3 000
	3 000
	Pressure snub 16 (kPa)
	4 600
	4 600
	4 600
	Pressure snub 17 (kPa)
	2 600
	2 600
	2 600
	Pressure snub 18 (kPa)
	5 100
	5 100
	5 100
	Pressure snub 19 (kPa)
	2 200
	2 200
	2 200
	Pressure snub 20 (kPa)
	1 800
	1 800
	1 800
	Pressure snub 21 (kPa)
	4 200
	4 200
	4 200
	Pressure snub 22 (kPa)
	1 500
	1 500
	1 500
	Pressure snub 23 (kPa)
	1 800
	1 800
	1 800
	Pressure snub 24 (kPa)
	4 600
	4 600
	4 600
	Pressure snub 25 (kPa)
	2 600
	2 600
	2 600
	Pressure snub 26 (kPa)
	1 500
	1 500
	1 500
	Pressure snub 27 (kPa)
	3 400
	3 400
	3 400
	Pressure snub 28 (kPa)
	2 200
	2 200
	2 200
	Pressure snub 29 (kPa)
	1 800
	1 800
	1 800
	Pressure snub 30 (kPa)
	3 000
	3 000
	3 000
	Pressure snub 31 (kPa)
	1 800
	1 800
	1 800
	Pressure snub 32 (kPa)
	3 800
	3 800
	3 800
	Number of cycles
	6
	6
	6
	Table 4— Characteristic Value 1 Section

	Number of stops per cycle
	6
	6
	6
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 5— Speed/Pressure Sensitivity 40 km/h Section

	Number of stops per cycle
	8
	8
	7
	Brake speed (km/h)
	40
	40
	40
	Release speed (km/h)
	\\£5
	\\£5
	\\£5
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure stop 1 (kPa)
	1 000
	1 000
	2 000
	Pressure stop 2 (kPa)
	2 000
	2 000
	3 000
	Pressure stop 3 (kPa)
	3 000
	3 000
	4 000
	Pressure stop 4 (kPa)
	4 000
	4 000
	5 000
	Pressure stop 5 (kPa)
	5 000
	5 000
	6 000
	Pressure stop 6 (kPa)
	6 000
	6 000
	7 000
	Pressure stop 7 (kPa)
	7 000
	7 000
	8 000
	Pressure stop 8 (kPa)
	8 000
	8 000
	\\—
	Number of cycles
	1
	1
	1
	Table 6— Speed/Pressure Sensitivity 80 km/h Section

	Number of snubs per cycle
	8
	8
	7
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	40
	40
	40
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure snub 1 (kPa)
	1 000
	1 000
	2 000
	Pressure snub 2 (kPa)
	2 000
	2 000
	3 000
	Pressure snub 3 (kPa)
	3 000
	3 000
	4 000
	Pressure snub 4 (kPa)
	4 000
	4 000
	5 000
	Pressure snub 5 (kPa)
	5 000
	5 000
	6 000
	Pressure snub 6 (kPa)
	6 000
	6 000
	7 000
	Pressure snub 7 (kPa)
	7 000
	7 000
	8 000
	Pressure snub 8 (kPa)
	8 000
	8 000
	\\—
	Number of cycles
	1
	1
	1
	Table 7— Speed/Pressure Sensitivity 120 km/h Section

	Number of snubs per cycle
	8
	8
	7
	Brake speed (km/h)
	120
	120
	120
	Release speed (km/h)
	80
	80
	80
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure snub 1 (kPa)
	1 000
	1 000
	2 000
	Pressure snub 2 (kPa)
	2 000
	2 000
	3 000
	Pressure snub 3 (kPa)
	3 000
	3 000
	4 000
	Pressure snub 4 (kPa)
	4 000
	4 000
	5 000
	Pressure snub 5 (kPa)
	5 000
	5 000
	6 000
	Pressure snub 6 (kPa)
	6 000
	6 000
	7 000
	Pressure snub 7 (kPa)
	7 000
	7 000
	8 000
	Pressure snub 8 (kPa)
	8 000
	8 000
	\\—
	Number of cycles
	1
	1
	1
	Table 8— Speed/Pressure Sensitivity 160 km/h Section

	Number of snubs per cycle
	8
	8
	7
	Brake speed (km/h)
	160
	160
	160
	Release speed (km/h)
	130
	130
	130
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£ 80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure snub 1 (kPa)
	1 000
	1 000
	2 000
	Pressure snub 2 (kPa)
	2 000
	2 000
	3 000
	Pressure snub 3 (kPa)
	3 000
	3 000
	4 000
	Pressure snub 4 (kPa)
	4 000
	4 000
	5 000
	Pressure snub 5 (kPa)
	5 000
	5 000
	6 000
	Pressure snub 6 (kPa)
	6 000
	6 000
	7 000
	Pressure snub 7 (kPa)
	7 000
	7 000
	8 000
	Pressure snub 8 (kPa)
	8 000
	8 000
	\\—
	Number of cycles
	1
	1
	1
	Table 9— Speed/Pressure Sensitivity 200 km/h Section

	Number of snubs per cycle
	8
	8
	7
	Brake speed (km/h)
	200
	200
	200
	Release speed (km/h)
	170
	170
	170
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure snub 1 (kPa)
	1 000
	1 000
	2 000
	Pressure snub 2 (kPa)
	2 000
	2 000
	3 000
	Pressure snub 3 (kPa)
	3 000
	3 000
	4 000
	Pressure snub 4 (kPa)
	4 000
	4 000
	5 000
	Pressure snub 5 (kPa)
	5 000
	5 000
	6 000
	Pressure snub 6 (kPa)
	6 000
	6 000
	7 000
	Pressure snub 7 (kPa)
	7 000
	7 000
	8 000
	Pressure snub 8 (kPa)
	8 000
	8 000
	\\—
	Number of cycles
	1
	1
	1
	Table 10— Characteristic value 2 Section

	Number of stops per cycle
	6
	6
	6
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 11— Cold Application Section

	Number of stops per cycle
	1
	1
	1
	Brake speed (km/h)
	40
	40
	40
	Release speed (km/h)
	\\£5
	\\£5
	\\£5
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£40
	\\£40
	\\£40
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 12— Motorway Applications Sections

	Number of stops per cycle
	2
	2
	2
	Brake speed for stop 1 (km/h)
	100
	100
	100
	Brake speed for snub 2 (km/h)
	90% of Vmax
	90% of Vmax
	90% of Vmax
	Release speed for stop 1 (km/h)
	\\£5
	\\£5
	\\£5
	Release speed for snub 2 (km/h)
	50% of Vmax
	50% of Vmax
	50% of Vmax
	Deceleration level (g)
	0.6
	0.6
	0.6
	Initial brake temperature (˚C)
	\\£50
	\\£50
	\\£50
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 13— Characteristic Value 3 Section

	Number of stops per cycle
	18
	18
	18
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 14— Fade 1 Section

	Number of stops per cycle
	15
	15
	15
	Brake speed (km/h)
	100
	100
	100
	Release speed (km/h)
	\\£5
	\\£5
	\\£5
	Deceleration level (g)
	0.4
	0.4
	0.4
	Maximum pressure (kPa)
	16 000
	16 000
	10 000
	Initial temperature 1 (˚C)
	\\£100
	\\£100
	\\£100
	Initial temperature 2 (˚C)
	\\£215
	\\£215
	\\£151
	Initial temperature 3 (˚C)
	\\£283
	\\£283
	\\£181
	Initial temperature 4 (˚C)
	\\£330
	\\£330
	\\£202
	Initial temperature 5 (˚C)
	\\£367
	\\£367
	\\£219
	Initial temperature 6 (˚C)
	\\£398
	\\£398
	\\£232
	Initial temperature 7 (˚C)
	\\£423
	\\£423
	\\£244
	Initial temperature 8 (˚C)
	\\£446
	\\£446
	\\£254
	Initial temperature 9 (˚C)
	\\£465
	\\£465
	\\£262
	Initial temperature 10 (˚C)
	\\£483
	\\£483
	\\£270
	Initial temperature 11 (˚C)
	\\£498
	\\£498
	\\£277
	Initial temperature 12 (˚C)
	\\£513
	\\£513
	\\£284
	Initial temperature 13 (˚C)
	\\£526
	\\£526
	\\£289
	Initial temperature 14 (˚C)
	\\£539
	\\£539
	\\£295
	Initial temperature 15 (˚C)
	\\£����550
	\\£550
	\\£300
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 15— Recovery 1 Section

	Number of stops per cycle
	18
	18
	18
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 16— Temperature/Pressure Sensitivity 100 ˚C/80 ˚C Section

	Number of snubs per cycle
	8
	8
	7
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure snub 1 (kPa)
	1 000
	1 000
	2 000
	Pressure snub 2 (kPa)
	2 000
	2 000
	3 000
	Pressure snub 3 (kPa)
	3 000
	3 000
	4 000
	Pressure snub 4 (kPa)
	4 000
	4 000
	5 000
	Pressure snub 5 (kPa)
	5 000
	5 000
	6 000
	Pressure snub 6 (kPa)
	6 000
	6 000
	7 000
	Pressure snub 7 (kPa)
	7 000
	7 000
	8 000
	Pressure snub 8 (kPa)
	8 000
	8 000
	\\—
	Number of cycles
	1
	1
	1
	Table 17— Increasing Temperature 500 ˚C/300 ˚C Section

	Number of snubs per cycle
	9
	9
	5
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial temperature 1 (˚C)
	\\£100
	\\£100
	\\£100
	Initial temperature 2 (˚C)
	\\£150
	\\£150
	\\£150
	Initial temperature 3 (˚C)
	\\£200
	\\£200
	\\£200
	Initial temperature 4 (˚C)
	\\£250
	\\£250
	\\£250
	Initial temperature 5 (˚C)
	\\£300
	\\£300
	\\£300
	Initial temperature 6 (˚C)
	\\£350
	\\£350
	\\—
	Initial temperature 7 (˚C)
	\\£400
	\\£400
	\\—
	Initial temperature 8 (˚C)
	\\£450
	\\£450
	\\—
	Initial temperature 9 (˚C)
	\\£500
	\\£500
	\\—
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 18— Pressure Line 500 ˚C/300 ˚C Section

	Number of snubs per cycle
	8
	8
	7
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Initial brake temperature (˚C)
	\\£500
	\\£500
	\\£300
	Final brake temperature (˚C)
	Open
	Open
	Open
	Pressure snub 1 (kPa)
	1 000
	1 000
	2 000
	Pressure snub 2 (kPa)
	2 000
	2 000
	3 000
	Pressure snub 3 (kPa)
	3 000
	3 000
	4 000
	Pressure snub 4 (kPa)
	4 000
	4 000
	5 000
	Pressure snub 5 (kPa)
	5 000
	5 000
	6 000
	Pressure snub 6 (kPa)
	6 000
	6 000
	7 000
	Pressure snub 7 (kPa)
	7 000
	7 000
	8 000
	Pressure snub 8 (kPa)
	8 000
	8 000
	-
	Number of cycles
	1
	1
	1
	Table 19— Recovery 2 section

	Number of stops per cycle
	18
	18
	18
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 20— FADE 2 SECTION

	Number of stops per cycle
	15
	15
	15
	Brake speed (km/h)
	100
	100
	100
	Release speed (km/h)
	\\£5
	\\£5
	\\£5
	Deceleration level (g)
	0.4
	0.4
	0.4
	Maximum pressure (kPa)
	16 000
	16 000
	10 000
	Initial temperature 1 (˚C)
	\\£100
	\\£100
	\\£100
	Initial temperature 2 (˚C)
	\\£215
	\\£215
	\\£151
	Initial temperature 3 (˚C)
	\\£283
	\\£283
	\\£181
	Initial temperature 4 (˚C)
	\\£330
	\\£330
	\\£202
	Initial temperature 5 (˚C)
	\\£367
	\\£367
	\\£219
	Initial temperature 6 (˚C)
	\\£398
	\\£398
	\\£232
	Initial temperature 7 (˚C)
	\\£423
	\\£423
	\\£244
	Initial temperature 8 (˚C)
	\\£446
	\\£446
	\\£254
	Initial temperature 9 (˚C)
	\\£465
	\\£465
	\\£262
	Initial temperature 10 (˚C)
	\\£483
	\\£483
	\\£270
	Initial temperature 11 (˚C)
	\\£498
	\\£498
	\\£277
	Initial temperature 12 (˚C)
	\\£513
	\\£513
	\\£284
	Initial temperature 13 (˚C)
	\\£526
	\\£526
	\\£289
	Initial temperature 14 (˚C)
	\\£539
	\\£539
	\\£295
	Initial temperature 15 (˚C)
	\\£550
	\\£550
	\\£300
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table 21— Recovery 3 Section

	Number of stops per cycle
	18
	18
	18
	Brake speed (km/h)
	80
	80
	80
	Release speed (km/h)
	30
	30
	30
	Pressure (kPa)
	3 000
	3 000
	3 000
	Initial brake temperature (˚C)
	\\£100
	\\£100
	\\£80
	Final brake temperature (˚C)
	Open
	Open
	Open
	Number of cycles
	1
	1
	1
	Table A1— Vehicle and Test Parameters

	Vehicle description
	\\—
	Axle to test
	\\—
	Brake description
	\\—
	Disc brake (Diameter x Thickness)
	\\—
	[mm]
	x
	Drum brake (Diameter x Lining thickness)
	\\—
	[mm]
	x
	Effective radius
	reff
	[mm]
	Piston diameter
	\\—
	[mm]
	Piston area
	Ap
	[mm2]
	Threshold pressure
	pThreshold
	[kPa]
	Rolling radius
	r
	[mm]
	Gross vehicle weight
	GVW
	[kg]
	Test inertia
	I
	[kg m2]
	Brake torque at 1.0 g deceleration
	Md
	[N·m]
	Efficiency
	hH
	[%]
	Vehicle maximum rated speed
	Vmax
	[km/h]

