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3. DEFINITIONS
To facilitate the appli

3.1 FRICTION VA

cation of this document, the following terms and definitions should apply.

LUE FOR A BRAKE APPLY

Arithmetic average of all individual friction values for a brake apply

3.2

NOMINAL FRICTION VALUE

Average friction value for all brake applies without fading series and without temperature series

3.3 MINIMUM FR

Lowest arithmetical @verage of the individual friction values for the fade sections and temperature serig¢s

3.4 FRICTION VA

The ratio of output tg

3.5 C*VALUE

The ratio of output tg

4. SYMBOLS AND
The following symbo
41

Friction value.[unitle

4.2  Mdgrake

CTION VALUE

LUE
rque to input torque for a disc brake at any specific point in time)according to Equ

) 100 - Mdg,, o
2-(P=PThreshold) - Ap * Fere )N

n

rque to input torque for a drum brake at any.specific point in time according to Eq

100 N Md Brake

C* =
(P =Prhreshold) * Ap e M

ABBREVIATIONS

s and abbreviations are*used in order to perform the calculations needed during t

S|

Measured torque. [N

mi

ation 1.

he test

43 p

Applied pressure. [kPa]

lation 2.

(Eq. 1)

(Eq. 2)
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4.4 Prhreshold

Threshold pressure to be taken as 50 kPa for disc brake, the threshold pressure for drum brakes is determined in
dependency of the brake. [kPa]

45 A
Piston area. [mm?]
4.6 leff

Effective radius. [mm}

4.7 n
Efficiency 100%
4.8 u0OP6

Average value of thg friction values of the 1st to 6th application in 6.3.
49 w120
Average value of thg friction values of the applications at 2 000, 3 000 and 4 000 kPa in 6.4.3.
4.10 pvmax
Average value of thg friction values of the applications at 2 @00, 3 000 and 4 000 kPa in 6.4.5.
411 nOP6
Average value of thg friction values of the 1st to-6th~application in 6.5.
4.12 uT40
Friction value of the [Lst application in6.6.
413 pMW2

Friction value of the Pnd application in 6.7.

4.14 pOP18

Average value of the friction values of the 1st to 18th application in 6.8.
415 uFl

Minimum friction value of the 1st to 15th application in 6.9.
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4.16 poOP18

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

4.17 uT500/ uT300

Minimum friction value of the friction values of the temperature series in 6.12.1 and 6.12.2.
4.18 uOP18

Average value of the friction values of the 1st to 18th application in 6.13.

419 pF2
Minimum friction vallie of the 1st to 15th application in 6.14.
4.20 pOP18
Average value of thg friction values of the 1st to 18th application in 6.15.

5. TEST CONDITIONS

5.1 Inertia for the Front Axle

According to half of 5% of the gross vehicle weight if not otherwisg, specified.
5.2 Inertia for the Rear Axle

According to half of 25% of the gross vehicle weight if not-etherwise specified.
5.3 Pressure Rise|Rate

25 000 kPa/s £ 5 000 kPa/s.

5.4  Sampling Ratg
Minimum 50 ms for pressure and targque.

5.5 Temperature Measurement

Position thermocouple atithe friction path center radius 0.5 mm £ 0.1 mm deep in the disc outer face ¢r drum contact face.
Additional thermocoliple(s) can be set in the friction material for temperature recording purposes.

5.6 Cooling Air Conditions

For 6.9, 6.12.1, 6.12.2, and 6.14, use 10 km/h (alternatively air inlet 0%, air outlet 100%); For 6.2, use 50 km/h; and for all
other sections, use 30 km/h at the brake.

5.7 Fade Sections

The fade sections are controlled by torque and temperature. The braking torque is determined by the vehicle weight, the
braking force distribution, the rolling radius, and the specified deceleration. (See Table 1.)
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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
The starting temperdtures are calculated by Equation 3.
Tan = [(Tas = Tah)/IN(15)] x IN(N) + T py (Eq. 3)

If initial temperatur
corresponding to 1.9
program are to be
temperature levels ¢
sections.

5.8 Brake disc ma

ps cannot be reached in 6.42.1 and 6.12.2, then perform 80 km/h drags

6 m/s?> maximum deceleration for 20 s drag time. However, only the temperaty
collected for test report purposes. If initial temperatures are not reached ir
an be the final temperature of the previous stop. Warmup stops should not be

terial should be\made of gray cast iron.

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

6. TEST PROCED

URE

ht a braking torque
res described in the

6.9 and 6.14, the
performed for these

6.1

Green p Characteristic

30 snubs 80 to 30 km/h at 3 000 kPa. See Table 2.
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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 speed (km/h) 30 30 30
Pressure (kPa) 3000 3000 3 000
Initial brgketemperature(°C) <100 <100 <8
Final brgke temperature (°C) Open Open Open
Number [of cycles 1 1 1
6.2 Burnish
192 snubs 80 to 30 km/h at varying pressures. (Optional 2 cycle “64 snubs”.) See Table 3.
TABLE 3 - BURNISH SECTION
Rear axle Rear axlg
Parameter Front axle Disc brake Drum bralke
Numyger of snubs per cycle 32 32 32
Brake| speed (km/h) 80 80 80
Relealse speed (km/h) 30 30 30
Initial prake temperature (°C) <100 <100 <80
Final brake temperature (°C) Open Open Open
Presspre snub 1 (kPa) 1500 1500 1500
Pressure snub 2 (kPa) 3000 3000 3000
Pressure snub 3 (kPa) 1500 1500 1500
Presspre snub 4 (kPa) 1800 1800 1800
Pressure snub 5 (kRa) 2200 2200 2200
Pressure snub 6 (kPa) 3800 3800 3800
Pressure spub 7 (kPa) 1500 1500 1500
Pressure shub 8 (kPa) 2 600 2600 2600
Presstré—snth-S-kPay +866 1866 1866
Pressure snub 10 (kPa) 3400 3400 3400
Pressure snub 11 (kPa) 1500 1500 1500
Pressure snub 12 (kPa) 2 600 2 600 2 600
Pressure snub 13 (kPa) 1500 1500 1500
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 2 600
Pressure snub 18 (kPa) 5100 5100 5100

Pressure snub 19 (kPa) 2200 2200 2200


https://saenorm.com/api/?name=013a10f806964b57bdf3604ba97ea066

SAE J2522 Revised JAN2013 Page 7 of 20
TABLE 3 - BURNISH SECTION (CONTINUED)
Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Pressure snub 20 (kPa) 1800 1800 1800
Pressure snub 21 (kPa) 4 200 4 200 4 200
Pressure snub 22 (kPa) 1500 1500 1500
Pressure snub 23 (kPa) 1800 1800 1800
Pressure snub 24 (kPa) 4 600 4 600 4 600
Presspre—smub25(kPa) 2600 2600 2600
Presspre snub 26 (kPa) 1500 1500 1500
Pressure snub 27 (kPa) 3400 3400 3.400
Presspre snub 28 (kPa) 2200 2200 2 200
Presspre snub 29 (kPa) 1800 1800 1800
Pressure snub 30 (kPa) 3000 3000 3000
Presspre snub 31 (kPa) 1800 1800 1800
Pressure snub 32 (kPa) 3800 3 800 3800
Number of cycles 6 6 6
6.3 Characteristic|Value 1
6 snubs 80 to 30 kmfh at 3 000 kPa. See Table 4.
TABLE 4 - CHARACTERISTIC VALUE 1 SECTION
Rear axle Rear gxle
Parameter Front axle Disc brake Drum bfake
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 00p
Initial brake temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Open
Number|of-cycles 1 1 1

6.4 Speed/Pressure Sensitivity Sections

Pressure sensitivity at various brake and release speeds.
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6.4.1 Speed/Pressure Sensitivity 40 km/h

8 stops 40 to 5 km/h at increasing pressures. See Table 5.

TABLE 5 - SPEED/PRESSURE SENSITIVITY 40 KM/H SECTION
Rear axle Rear axle
Parameter Front axle Disc brake Drum brake

Number of stops per cycle 8 8 7
Brake speed (km/h) 40 40 40
Release[speed(kmi) <5 <5 <5
Initial brgake temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Open
Pressure¢ stop 1 (kPa) 1000 1000 2 00p
Pressure¢ stop 2 (kPa) 2 000 2 000 3 00p
Pressure stop 3 (kPa) 3000 3000 400D
Pressure stop 4 (kPa) 4000 4 000 500D
Pressure stop 5 (kPa) 5000 5000 6 00D
Pressure stop 6 (kPa) 6 000 6 000 7 00D
Pressure stop 7 (kPa) 7 000 7 000 8 00D
Pressure stop 8 (kPa) 8 000 8 000 —
Number [of cycles 1 1 1

6.4.2 Speed/Pressure Sensitivity 80 km/h

8 snubs 80 to 40 kmfh at increasing pressures. See(Table 6.

TABLE 6 - SPEED/PRESSURE SENSITIVITY 80 KM/H SECTION
Rear axle Rear gxle
Parameter Front axle Disc brake Drum bfake

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 braketemperature (°C) Open Open Open
Pressure snub 1 (kPa) 1000 1000 2 000
Pressure snub 2 (kPa) 2 000 2 000 3 000
Pressure snub 3 (kPa) 3000 3000 4000
Pressure snub 4 (kPa) 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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6.4.3 Speed/Pressure Sensitivity 120 km/h

8 snubs 120 to 80 km/h at increasing pressures. See Table 7.

TABLE 7 - SPEED/PRESSURE SENSITIVITY 120 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) 120 120 120
Release[speed(kmi) 380 380 30
Initial brake temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Open
Pressure snub 1 (kPa) 1000 1000 2 00p
Pressure snub 2 (kPa) 2 000 2 000 3 00p
Pressure snub 3 (kPa) 3000 3000 400D
Pressure snub 4 (kPa) 4000 4 000 500D
Pressure snub 5 (kPa) 5000 5000 6 00D
Pressure snub 6 (kPa) 6 000 6 000 7 00D
Pressure snub 7 (kPa) 7 000 7 000 8 00p
Pressure snub 8 (kPa) 8 000 8 000 —
Number [of cycles 1 1 1

6.4.4 Speed/Pressure Sensitivity 160 km/h

8 snubs 160 to 130 km/h at increasing pressures. SeeTable 8.

TABLE 8 - SPEED/PRESSURE SENSITIVITY 160 KM/H SECTION
Rear axle Rear gxle
Parameter Front axle Disc brake Drum bfake

Number|of snubs per.eycle 8 8 7
Brake speed (km/h) 160 160 160
Release|speed,(Km/h) 130 130 130
Initial bl’]lke temperature (°C) <100 <100 < 8
Final brake temperature (OC) Cpcn Cpcu Cpc
Pressure snub 1 (kPa) 1000 1000 2 000
Pressure snub 2 (kPa) 2 000 2 000 3 000
Pressure snub 3 (kPa) 3000 3000 4000
Pressure snub 4 (kPa) 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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6.4.5 Speed/Pressure Sensitivity 200 km/h

8 snubs 200 to 170 km/h at increasing pressures. If vehicle maximum speed below 200 km/h use brake speed equal to
vehicle top speed and release speed of 30 km/h below vehicle top speed. See Table 9.

TABLE 9 - SPEED/PRESSURE SENSITIVITY 200 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) 200 200 20
Release|speed (km/h) 170 170 170
Initial brake temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Open
Pressur¢ snub 1 (kPa) 1000 1000 2 00p
Pressur¢ snub 2 (kPa) 2 000 2 000 3 00p
Pressur¢ snub 3 (kPa) 3000 3000 4 00p
Pressur¢ snub 4 (kPa) 4 000 4000 500p
Pressur¢ snub 5 (kPa) 5000 5000 6 00p
Pressur¢ snub 6 (kPa) 6 000 6 000 7 00p
Pressur¢ snub 7 (kPa) 7 000 7 000 8 00p
Pressur¢ snub 8 (kPa) 8 000 8 000 —
Number|of cycles 1 1 1

6.5 Characteristic[Value 2

6 snubs 80 to 30 kmfh at 3 000 kPa. See Table .10.

TABLE 10 - CHARACTERISTIC VALUE 2 SECTION

Rear axle Rear gxle
Parameter Front axle Disc brake Drum bfake

Number|of stops per<cycle 6 6 6
Brake speed (km/h) 80 80 80
Release|speedv(km/h) 30 30 30
Pressur¢ (kPa) 3 000 3 000 300
Initial brake temperature (°C) <100 <100 <80
Final brake temperature (°C) Open Open Open

Number of cycles 1 1 1
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6.6

Cold Application

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

TABLE 11 - COLD APPLICATION SECTION

Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Number of stops per cycle 1 1 1
Brake speed (km/h) 40 40 40
Release[speed(kmi) <5 <5 <5
Pressure¢ (kPa) 3000 3000 300D
Initial brake temperature (°C) <40 <40 <40
Final brgke temperature (°C) Open Open Opep
Number|of cycles 1 1 1
6.7 Motorway Applications
1 stop and 1 snub aj0.6 g. See Table 12.
TABLE 12 - MOTORWAY APPLICATIONS SECTIONS
Rear axle Rear gxle
Parameter Front axle Disc brake Drum bfake
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 Ymax
Releasd speed for stop 1 (km/h) <5 <5 <5
Releasd speed for snub 2 (km/h) 50% of Vmax 50% of Vmax 50% of ¥Ymax
Decelergtion level (m/s?) 5.89 5.89 5.84
Initial brike 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

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(kmi) 30 30 30
Pressuri (kPa) 3000 3000 800p
Initial brake temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Opep
Number|of cycles 1 1 1
6.9 Fadel
15 stops 100 to 5 knj/h at 3.92 m/s® and increasing initial temperatures. See Table 14.
TABLE 14 - FADE 1 SECTION
Rear axle Rear gxle
Parameter Front axle Disc brake Drum bfake

Number|of stops per cycle 15 15 15
Brake speed (km/h) 100 100 100
Release|speed (km/h) <5 <5 <5
Decelergtion level (m/s?) 3.92 3.92 3.99
Maximuin pressure (kPa) 16 000 16 000 10 040
Initial temperature 1 (°C) <100 <100 <100
Initial temperature 2 (°C) <215 <215 <151
Initial temperature 3 (5€) <283 <283 <181
Initial temperature 4)(°C) <330 <330 <202?
Initial temperature 5 (°C) <367 <367 <219
Initial terperature 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
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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
Pressuri (kPa) 3000 3000 3 00p
Initial brake temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Open
Number [of cycles 1 1 1
6.11 Temperature/Pressure Sensitivity 100 °C/80 °C
8 snubs 80 to 30 kmfh at increasing pressure. See Table 16.
TABLE 16 - TEMPERATURE/PRESSURE SENSITIVITY 100 °C/80 °C SECTION
Rear axle Rear axle
Parameter Front axle Disc brake Drum bfake

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 brgke temperature (°C) Open Open Open
Pressure snub 1 (kPa) 1000 1000 2 00p
Pressure snub 2 (kPa) 2000 2 000 3 00p
Pressure snub 3 (kPa) 3000 3000 400D
Pressure snub 4 (kRa) 4 000 4 000 5 00p
Pressure snub 5(kPa) 5000 5000 6 00D
Pressure snuby,6(kPa) 6 000 6 000 7 00D
Pressure snub 7 (kPa) 7 000 7 000 8 00D
Pressure snub 8 (kPa) 8 000 8 000 —
Number of cycles 1 1 1

6.12 Temperature/Pressure Sensitivity 500 °C/300 °C sections

Temperature sensitivity at constant pressure and pressure sensitivity at high temperature.
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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 speed (km/h) 80 80 80
Release[speed(kmi) 30 30 30
Pressure (kPa) 3000 3000 800
Initial temperature 1 (°C) <100 <100 <10
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 <30
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 brgke temperature (°C) Open Open Opep
Number [of cycles 1 1 1
6.12.2 Pressure Lirnje 500 °C/300 °C
8 snubs 80 to 30 kmfh at increasing pressure. (See Table 18.
TABLE_ 18\ PRESSURE LINE 500 °C/300 °C SECTION
Rear axle Rear gxle
Parameter, Front axle Disc brake Drum bfake

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) 1000 1000 2 000
Pressure snub 2 (kPa) 2 000 2 000 3 000
Pressure snub 3 (kPa) 3000 3000 4000
Pressure snub 4 (kPa) 4000 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
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6.13 Recovery 2

18 snubs 80 to 30 km/h at 3 000 kPa. See Table 19.

6.14 Fade 2

15 stops 100 to 5 kn

TABLE 19 - RECOVERY 2 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 00p
Initial brIke temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Open
Number|of cycles 1 1 1
/h at 3.92 m/s® and increasing initial temperatures. See Table 20.
TABLE 20 - FADE 2 SECTION
Rear axle Rear gxle
Parameter Front axle Disc brake Drum bfake

Number|of stops per cycle 15 15 15
Brake speed (km/h) 100 100 100
Release|speed (km/h) <5 <5 <5
Decelergtion level (m/s?) 3.92 3.92 3.99
Maximuin pressure (kPa) 16 000 16 000 10 040
Initial temperature 1 (°C) <100 <100 <100
Initial temperature 2 (°C) <215 <215 <151
Initial temperature 3 (°G) <283 <283 <181
Initial temperature 4{2C) <330 <330 <202?
Initial temperature s5/(°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
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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

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
Pressuri (kPa) 3000 3000 3 00p
Initial brake temperature (°C) <100 <100 <80
Final brgke temperature (°C) Open Open Open
Number [of cycles 1 1 1

7. TEST REPORT

Test report graphs ¢
might vary dependin

8. NOTES

8.1 Marginal Indic
A change bar (I) loca
editorial changes, ha

indicates a completg
publications, nor in d

a

An be based on the ones shown on Figure B1, Figure B2, and Figure B3. These rg
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revision of the document, including technical revisions. Change bars and (R) ar¢
ocuments that contain editorial changes only.
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