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SAE J1469 FEB2009

SAE International RECOMMENDED | ¢ foee0s
PRACTICE

Superseding  J1469 JUN2006

Air Brake Actuator Test Procedure, Truck-Tractor, Bus, and Trailers

RATIONALE

New changes addrgssed—regtests—to-inerease—the-Sal-Spray—Regdiremen s—add-aeuur—Reguirements to Boot Seal
Validation, allow longer pressure stabilization times during leak testing, add allowable coolmg time between mechanical
release test cycles, |allow optional 5 Gallon Air Tank reservoir for pressure decay leak testing,) standardize incremental
measurements to 5mm (0.20 in), and add Arctic temperature Leakage and Operational testing to gllow the SAE J1450
specification to be slispended or cancelled.

1. SCOPE

This SAE Recommeénded Practice provides procedures and methods for testing» service, spring dpplied parking, and
combination brake gctuators with respect to durability, function, and environmental performance. A minimum of five test
units designated A, B, C, D, and E are to be used to perform all tests per 1(T\and 1.2.

1.1 Test Procedures

Leak rate-parking and service chambers (Section 4)

Chamber volume-parking and service chambers (Section 5)

Maximum release and hold-off pressure-parking chamber, (Section 6)
Minimum Pressure Response—Service Chambers (Section 7)

Force output and strpke-parking chamber (Section 8)

Force output and strpke-service chamber (Section 9)

Low temperature legkage-parking and service chambers (Section 10)
Low temperature mgximum release and hold-off pressure (Section 11)
Low temperature forfe output-parking chamber (Section 12)

Low temperature opgrational test-service.chamber (Section 13)
Corrosion resistancg-parking and seryice‘chamber (Section 14)
Mechanical back-off|release mechanism (Section 15)

Proof pressure test-parking and,sefvice chambers (Section 16)

Cycle test-parking chamber (Séection 17)

Cycle test-service chhamber«(Section 18)

Elevated temperature cycle test-parking and service chambers (Section 19)
Vibration test (Sectign20)

Arctic temperature |eakage—serviee-ehamber{Seetion

Arctic temperature operational test — service chamber (Section 22)

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
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All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.
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SAE

1.2 Test Sequence Chart

The test sequence as charted in the “Test Sequence Chart” shall be mandatory (see Figure 1).

Purpose

1.3

This document provides uniform procedures and methods for laboratory testing of brake actuators used in air brake

systems.
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FIGURE 1 - TEST SEQUENCE CHART
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2. REFERENCES

2.1 Applicable Publication

The following publication forms a part of this specification to the extent specified herein.
2.1.1  ASTM Publication

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM B 117  Metheod-ef-Salt-Spray-{Feg)tFesting
3. DEFINITIONS
3.1 Hold-Off Presgure

A decrease of parkirlg chamber air pressure for parking brake application (extend powépr spring).
3.2 Release Presgure

An increase of parkipg chamber air pressure to release the parking brake (Compress power spring).
3.3 Parking Chamber Apply

Extend power spring.
3.4 Parking Champber Release
Compress power spfing.

3.5 Full Stroke
Maximum stroke of g unit.
3.6 Rated Stroke
Minimum design strgke of a unit

3.7 Service Brake|Actuator

Air activated actuatgr for applying the foundation brake.

3.8 Parking Brake Actuator

Mechanically applied actuator for restraining the vehicle.
3.9 Combination Brake Actuator

Combined service and parking section actuator.

3.10 Zero Stroke

Brake actuator push rod must be in retracted position (foundation brake full-off).
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3.11 Fully Caged Power Spring

Power spring restrained in its most compressed position within the brake actuator.

NOTE: This may be accomplished either pneumatically or mechanically per the manufacturer's recommended procedure.
4. LEAK RATE-PARKING AND SERVICE CHAMBERS

4.1 Leakage—Parking Chamber

4.1.1 Conditions

4111 27°Cx11°C (80 °F £ 20 °F) ambient temperature.
4.1.1.2 Parking chamber is to be uncaged.

4.1.2 Test Procedpure

4.1.2.1  Preconditipning Cycle

4.1.2.1.1  Pneumgdtically actuate the parking chamber from fully applied to/fully released and back fo fully applied three
times uging 620 to 830 kPa (90 to 120 Ibf/inz) (gage) air pressure.

4.1.2.2 Pressuriz¢ the parking chamber with air to 860 to 900 kPa (125 to 130 Ibf/inz) (gage).
4.1.2.3 Allow the ir pressure in the unit to stabilize for a minimum of 5 minutes.

4.1.2.4 Establish fir pressure at 860 kPa + 7 kPa (125 Ibfin” + 1 Ibf/in®) (gage).

4.1.2.5 Measure lpakage rate with a flow meter.

4.1.2.6 Record legkage rate.

4.1.3 Alternate Tefst Procedure

4.1.3.1 Preconditipning cycles per4.1.2.1.

4.1.3.2 Connect re parking<chamber to a 20°485 cm® + 820 cm® (1250 in® + 50 in%) air tank. |U.S. 5 Gallon Tank
acceptabl¢ as alternative.

4.1.3.3 Connect g pressure gage (or equivalent device) to measure pressure change.

4.1.3.4 Pressurize the parking chamber and air tank to 860 to 900 kPa (125 to 130 Ibf/in“) (gage) air pressure.
4.1.3.5 Stabilize the air pressure for a minimum of 5 minutes.

4.1.3.6 Establish a pressure of 860 kPa + 7 kPa (125 Ibf/in? + 1 Ibf/in2) (gage) in the parking chamber and air tank and
close shut-off valve at the air tank inlet.

4.1.3.7 Record the pressure change after 10 min + 0.1 min.
4.2 Leakage—Service Chamber
4.21 Conditions

4211 27°C+11°C (80 °F £ 20 °F) ambient temperature.
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4212

4213

422

4.2.21

4.2.21

4222

4223

4224

4225

4226

423

4.2.31

423.2

4233

4234

4235

4.2.3.6

4.2.3.7

4.3 Leakage—Dis

4.3.1

4.3.1.1

4.31.2

4313

Limit the stroke to 75% + 5% of rated stroke.

Maintain the parking chamber at 860 to 900 kPa (125 to 130 Ibf/inz) (gage)—if applicable.

Test Proced

Preconditi

from full

Allow the

Establish

Measure |

Record legkage rate.

Alternate Te

Preconditi

Connect the service chamber to a 20 485 cm® + 820%¢m> (1250 in® + 50 in®) air tank.

acceptabls
Connect g
Pressurize
Stabilize t

Establish
close shut

Record th

Conditions

ure

on Cycles

hir pressure in the unit to stabilize for a minimum of 5 minutes.
h pressure of 860 kPa + 7 kPa (125 Ibf/in + 1 Ibf/in?) (gage) in the servie chamb

bakage rate with a flow meter.

st Procedure

pbning cycles per 4.2.2.1.

b as alternative.

pressure gage (or equivalent device)\to measure pressure change.

the service chamber and air taink to 860 to 900 kPa (125 to 130 Ibf/in®) (gage).
ne air pressure in the serviee chamber and air tank for a minimum of 5 minutes.

h pressure of 860 kPa + 7 kPa (125 Ibf/in® + 1 Ibf/in®) (gage) in the service cham
-off valve at the dir tank inlet.

b pressure change after 10 min + 0.1 min.

c Brake Caliper Flange Seal / Pushrod Boot Seal (when applicable)

.1 Cycle the service chamber three times pneumatically, by applying 620 to 830 kPa (90 to 120 Ibf/inz) (gage)
stroke to zero stroke and back to full stroke position.

U.S. 5 Gallon Tank

ber and air tank and

27° C £ 11° C (80° F + 20° F) ambient temperature

Maintain the parking chamber at 860 to 900 kPa (125 to 130 Ibf/in2) (gage)—if applicable.

Caliper flange test fixture should simulate the actual air disc brake caliper with regard to sealing flange of the

internal ru

bber boot, surface conditions, finish and rigidity. See Figure 2.

4.3.2 Test Procedure

4.3.2.1

4322

Apply 21.0 kPa + 3.0 kPa (3.0 Ibf/in? £ 0.5 Ibf/inz) (gage) air pressure to the caliper flange test fixture. Allow to
stabilize for a minimum of five (5) minutes, then close air valve.

Record the pressure change after 10 min + 0.1 min.
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4.3.2.3 Apply vacuum of —21.0 kPa + 3.0 kPa (-3.0 Ibf/in® + 0.5 Ibf/inz) (gage) air pressure to the caliper flange test
fixture. Allow to stabilize for a minimum of five (5) minutes, then close air valve

4.3.2.4 Record the pressure change after 10 min £ 0.1 min.

PARKING (SPRING) CHAMBER

PRESSURE SOURCE ﬁ f
L]

TO CAGE SPRING

CALIPER FLANGE
SEAL FIXTURE

PRESSURE (IW
L

SOURCE

o

SERVICE CHAMBER

1250 IN.3

FIGURE 2 - DISC BRAKE CALIPER FLANGE-LEAKAGE TEST SCHMATIC
5. CHAMBER VOLJUME—PARKING AND SERVICE CHAMBER

5.1 Parking Champber

5.1.1  Conditions
5111 27°C+11°C (80 °F + 20 °F) ambient'temperature.

5.1.2 Test Procedure

5.1.2.1  Fully cagg the power spring'in the parking chamber pneumatically.

5.1.2.2 Record the distance. from a reference point on the actuator pushrod to a fixed point of the gctuator to obtain the
zero strokg position.

5.1.2.3 Release theZpower spring and allow the pushrod to return to its full stroke position or yise a stroke limiting
device to restrain the pushrod to the required test stroke.

5.1.2.4 Connect the parking chamber air port to the test apparatus as shown in Figure 3 with the inlet port in the
highest position. The fluid reservoir shall be of sufficient capacity to insure an adequate amount of fluid for all
bleeding and measurement of chamber volume.

5.1.2.5 Close the drain valve, open the inlet valve, and pressurize the fluid reservoir with 690 to 860 kPa (100 Ibf/in? to
125 Ibflin®) (gage). After the actuator rod has moved to its zero stroke position, close the inlet valve, open the
drain valve, and return the chamber to its test stroke position. Repeat this procedure several times to insure
adequate bleeding.
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5.1.2.6 Close the drain valve, open the inlet valve, and pressurize the fluid reservoir to 690 kPa + 35 kPa (100 Ibf/in? +
5 Ibf/inz) (gage). Allow the actuator rod to move to the zero stroke position. After 30 s, close the inlet valve,
open the drain valve, and measure the amount of fluid expelled when the actuator pushrod returns to its test

position (rated, full, or other specified stroke).

Record the distance from the reference point on the actuator

pushrod to the fixed point of the actuator used in 5.1.2.2. The recorded distance measured minus the recorded
distance measured in 5.1.2.2 for zero stroke position is the actuator test stroke.

Do

Al
R SUPPLY Zﬂ |
PRESSURE
REGULATOR
“«—1———— FLUID RESERVOIR
(USE WATER OR OTHER
SUITABLE FLUID)
DRAIN VALVE (<— INLET VALVE
>

ORAIN
-«—1— BRAKE ACTUATOR

!

5.1.2.7 Close the drain valve and carefully disconnect the actuator from the test apparatus holding

FIGURE'3 - VOLUME TEST SCHEMATIC

inlet up. Drain and measure._the fluid remaining in the actuator.

NOTE: Care must Qe taken thatany fluid expelled from the test apparatus circuit is not included in

chamber tedt volume:

5.1.2.8 The volune.ofithe parking chamber for the given test stroke shall consist of the sum of th

in 5.1.2.6 and’5.1.2.7

he parking chamber

the measurement of

T volumes measured

5.2 Service Chamber

5.2.1 Conditions

5211 27°Cx11°C (80 °F + 20 °F) ambient temperature.

5.2.2 Test Procedure

5.2.21 Cage the power spring per 5.1.2.1 (if applicable).

procedure.

5.2.2.2 Obtain zero stroke position per 5.1.2.2.

The power spring shall remain caged for this entire
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5223

5224
position.

5225

Use a stroke limiting device to restrain the pushrod to the required test stroke.

Connect the service chamber air port to the test apparatus as shown in Figure 3 with the inlet port in the highest

Close the drain valve, open the inlet valve, and pressurize the fluid reservoir with 690 to 860 kPa (100 to

125 Ibf/in®) (gage). After the actuator pushrod has moved to the required test stroke position, close the inlet
valve, open the drain valve, and return the chamber to its zero stroke position. Repeat this procedure several

times to in

5226
5 Ibf/in? )
stroke).
pushrod t¢
distance
pushrod i
expelled

5.2.27 Measure

NOTE: Care must K

chamber tes
5.2.2.8 The volu
in5.2.2.6

6. MAXIMUM REL
6.1 Conditions
6.1.1 27°C+11°

6.2 Test Procedur

sure adequate bleeding.

A hen at th|s test stroke posrtlon measure the dlstance from the reference p
the fixed point of the actuator used in 5.1.2.2. This recorded distance measured
easured in 5.1.2.2 for zero stroke position is the service chamber test stroke.

its test stroke position, close the inlet valve, open the drain valve, and measurs
hen the actuator pushrod returns to its zero stroke position.

esidual chamber fluid per 5.1.2.7.

e taken that any fluid expelled from the test apparatus circuit is not included in
volume.

e of the service chamber for the given test stroké.shall consist of the sum of thg
and 5.2.2.7.

EASE AND HOLD-OFF PRESSURE—PARKING CHAMBER

C (80 °F £ 20 °F) ambient temperature.
e
g Preset—Parking Brake

the power spting in the parking chamber either pneumatically or mechanically
rer.

ne power-spring in the caged position for 24 h minimum.

Close the drain vaIve open the |nIet valve and pressurlze the fluid reserv0|r to 690 kPa + 35 kPa (100 Ibf/in?

I, or other specrfled
bint on the actuator
minus the recorded

After 30 s of the
p the amount of fluid

»)

the measurement of

volumes measured

as specified by the

Release ttre power spring to a full stroke position after the required preset period.

6.2.1  Power Sprin

6.2.1.1  Fully cags
manufacty

6.2.1.2 Maintain t

6.2.1.3

6.2.2

6.2.2.1

6.2.3

Preconditioning Cycles

Apply preconditioning cycles per 4.1.2.1.

It is recommended measurements be taken in 5.0 mm (0.20

otherwise specified.

7. MINIMUM PRESSURE RESPONSE—SERVICE CHAMBERS

7.1 Conditions

711 27°Cx11°

C (80 °F + 20 °F) ambient temperature

On the third cycle, measure and record stroke versus air pressure in the apply and release direction for the full
stroke of the brake actuator.

in) increments or as
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7.1.2 Maintain the parking chamber at 860 to 900 kPa (125 to 130 Ibf/inz) (gage)—if applicable.
7.2 Test Procedure

7.2.1 Slowly apply air pressure to the Service Chamber port. Measure and record air pressure value at which the
pushrod extends to 5 mm £ 0.5 mm (0.20°in £ 0.02 in). This is the Chamber Response Pressure.

7.2.2 Alternate Test Procedure
7.2.2.1 Record plot of chamber pressure vs. stroke from fully released to fully applied position. Pressurize chamber

slowly such that the test time is 30 seconds, push rod travel speed should be approximately 152 mm (6 in) per
minute.

PRESSURE
SOURCE

ORIFICE OR VALVE TO REGULATE
PRESSURIZATION RATE

& 1

1250 IN.3
PARKING ISPRINGI CHAMBER SHOWN
WITH AIR SOURCE TO CAGE SPRING

DISPLACEMENT TRANSDUCER

s
Or

PUSHROD ATTACHMENT BLOCK & GUIDE

PRESSURE SOURCE
TO CAGE SPRING

FIGURE 4 - MINIMUM PRESURE RESPONSE TEST SCHEMATIC
8. FORCE OUTPUT AND STROKE—PARKING CHAMBER

8.1 Conditions
8.1.1 27 °C 11 °C (80 °F+20 °F) ambient temperature.

8.2 Test Procedure

8.2.1  Mount Unit to Test Fixture

8.2.1.1 Mount the test actuator to a holding fixture using mounting hardware specified by the manufacturer and
tightened to the manufacturer's recommended torque. The holding fixture shall be constructed with sufficient
strength and rigidity to minimize fixture deflection under loading (Figure 5).

8.2.2 Cycle the parking chamber three times pneumatically from full stroke to zero stroke and back to full stroke using
620 to 830 kPa (90 to 120 Ibf/in2) (gage).

8.2.3 Install the test unit and holding fixture in a suitable force versus stroke measuring equipment.

NOTE: The test fixturing must provide guiding of the test units pushrod which will assure a pushrod angularity with the
mounting surface of the chamber of 90 degrees + 1 degree during force output testing.
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8.2.4 Apply 690 to 830 kPa (100 to 120 Ibf/in2) (gage) air pressure to the parking chamber to fully compress the power

8.2.5

spring (if applicable).

Mtg. Nuts Per Manufacuurer.
Torque to Manufacturer's Specifications.
1
90° = 1°

-, + YW A 4 2%

Welded Construction

e ——— 4
Holding Fixture - r_____
Steel Channel & - =
Plates with :

e e e e —

S-Cam Actuator

Pushrod N\ Coliet lNuts Per
Extension g ? Manufacturer.
Torque to Manufacturer'g

K A i Specifications.
——JJ o~

Wedge Actuator

FIGURE 5 - FORCE OUTPUT TEST SCHEMATIC

8.2.6 Applya35to45N (8 to 10 Ib) preload to the end of the test unit's pushrod.

If an X-Y recorder is used to measure force versus stroke, “zero” the force output on the X-Y recorder at this point
in the procedure.
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8.2.7

(8 to 10 Ib) preload has been applied.

8.2.8

If an X-Y recorder is used, “zero” the linear displacement (pushrod travel) on the X-Y recorder after the 35 to 45 N

Gradually release all air pressure from the parking chamber and record the parking chamber force versus stroke

from zero to full stroke in the brake application direction (stroke extend) in 0 to 5.0 mm (0 to 0.20 in) increments.
If an X-Y recorder is used, plot a force versus stroke curve. Force outputs shall be measured at the end of the
service chamber pushrod when activated by the parking chamber from zero to full stroke.

9. FORCE OUTPU

9.1 Conditions

T AND STROKE—SERVICE CHAMBER

911 27°Cx11°

9.2 Test Procedur

9.2.1  Mount Unit {
9.2.1.1
9.2.2 Cycle the sq

C (80 °F £ 20 °F) ambient temperature.
3]

b Test Fixture

Same as procedure specified in 8.2.1.

rvice chamber three times pneumatically from full stroke, to“zero stroke and bag

620 to 830 KPa (90 to 120 Ibf/in?) (gage).

9.2.3 Install the te

NOTE: The test fixt

mounting su
9.24 Fully cage

specified by
9.25 Ifan X-Y req

the procedu

5t unit and holding fixture in suitable force versus stroke measuring equipment.

Liring must provide guiding of the test unitspéishrod which will assure a pushro
rface of the chamber of 90 degrees + 1 degree during force output testing.

he power spring in the parking chamber (if applicable) either pneumatically
the manufacturer.

order is used to record force:versus stroke, “zero” the force output on the X-Y re
e.

b 45 N (8 to 10 Ib) preload to the end of the test unit's pushrod.

order is used, “zero” the linear displacement (pushrod travel) on the X-Y recorde
reload hasdeen applied.

k to full stroke using

i angularity with the

or mechanically as

torder at this point in

- after the 35to 45 N

Pa + 14kPa (120 Ibfin® + 2 Ibf/in?) (gage) to the service chamber and record
from,z€ero to full stroke in the brake application direction (stroke extend) in 0 to
If£an X-Y recorder is used, plot a force versus stroke curve.

e service chamber

h
%.O mm (0 to 0.20 in)

9.26 Applya35t
9.2.7 If an X-Y req
(8to101b) g
9.2.8 Apply 830k
force output
increments.
9.2.9

(gage).

10. LOW TEMPERATURE LEAKAGE—PARKING AND SERVICE CHAMBER

10.1 Leakage, Low
10.1.1 Conditions

10.1.1.1

Temperature—Parking Chamber

—40°C+1°C (40 °F = 2 °F).

10.1.1.2 Care must be taken to assure that the test unit is maintained at the specified temperature.

Repeat procedures specified in 9.2.6 to 9.2.8 for 690, 550, 415, 275, 140 kPa (100, 80, 60, 40, and 20 Ibf/inz)
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10.1.2 Test Proced
10.1.2.1

uncaged.
10.1.2.2
10.1.2.3
10.1.2.4

130 Ibf/in?
(125 to 1

make-up 3

10.1.2.5 Stabilize t
10.1.2.6 Establish

10.1.2.7 Measure |

10.1.3 Alternate Te

10.1.3.1 Connect t
10.1.3.2

10.1.3.3

10.1.3.4 Record th
10.2 Leakage, Low
10.2.1 Conditions
10.2.1.1
10.2.2 Test Proced

10.2.2.1 Connect

acceptabl

Connect 3

Pressurizg
Parking ck

—40 °C + 1

ure

Limit stroke of unit to 75% * 5% of rated stroke.

Soak test unit and pressurized air tank at —40 °C £ 1 °C (—40 °F + 2 °F) for 16 h minimum.

B0 Ibf/ln ) (gage) air pressure cannot be malntarned, it is permrssrble to appl
ir. U.S. 5 Gallon Tank acceptable as alternative.

he parking chamber and air tank air pressure for 5 min minimum.

hir pressure at 860 kPa + 7 kPa (125 Ibf/in® + 1 Ibf/in®) (gage) and close shut-off v
bakage rate with a flow meter. Record leakage rate.

st Procedure

he parking chamber to a 20 485 cm® + 820 cm® (1250 in® + 50 in®) air tank.

pressure (gage) (or equivalent device) to measure pressure change.

Connect the parking chamber to a 20 485 cm® + 820 cm® (12501 in® + 50 in ) air tank. Pressurize the air tank to

860 to 900 kPa (125 to 130 Ibf/in ) (gage). Do not pressurize the parking chamber. Parking chamber is to be

After the low temperature soak is completed pressurrze the parkrng chamber to 860 to 900 kPa (125 to

the 860 to 900 kPa
y room temperature

Blve.

the air tank to 860 to 900 kPa (125, to;130 Ibf/inz) (gage). Do not pressurize the parking chamber.

amber is to be uncaged. Perform prdcedures specified in 10.1.2.2 to 10.1.2.6.
b pressure change after 10 mint.0.1 min.

Temperature Service Chamber

°C (40 °F £ 23F).

Lire

e sefvice chamber to a 20 485 cm® + 820 cm® (1250 in® + 50 in®) air tank.

as’ alternative.

Pressurize the air tank to 860 to 900 kPa (125 to 130 Ibf/ip

U.S. 5 Gallon Tank
%) (gage). Do not

pressurize The parking chamber.

10.2.2.2

maintain the power spring in the fully caged position (if applicable).

10.2.2.3

10.2.2.4

10.2.2.5

Limit stroke of unit to 75% * 5% of rated stroke.

Soak test unit and pressurized air tank at —40 °C £ 1 °C (—40 °F + 2 °F) for 16 h minimum.

Cage the parking chamber mechanically or pneumatically with 860 to 900 kPa (125 to 130 Ibf/inz) (gage) to

After the low temperature soak is completed, pressurlze the servrce chamber to 860 to 900 kPa (125 to

130 Ibf/in? ) (gage) with air from the 20°485 cm® + 820 cm® (1250 in® + 50 in ) air tank. U.S. 5 Gallon Tank

acceptable as alternative.

is permiss

If the 860 to 900 kPa (125 to 130 Ibf/in? ) (gage) air pressure can
ible to apply room temperature make-up air

not be maintained, it
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10.2.2.6 Stabilize the service chamber and air tank air pressure for 5 min minimum.
10.2.2.7 Establish air pressure at 860 kPa + 7 kPa (125 Ibf/in® + 1 Ibf/inz) (gage).
10.2.2.8 Measure leakage rate with a flow meter. Record all results.

10.2.3 Alternate Test Procedure

10.2.3.1 Connect the service chamber to a 20 485 cm® + 820 cm® (1250 in® + 50 in®) air tank. U.S. 5 Gallon Tank
acceptable as alternative.

10 2 3 2 C nn t nressura-aageloreauivalent davica)lto-maeasura-nrassurachanaa
2.3.2 Connect a-pressure-gage-(tor-equivalont-device) to-rreasure-prossure-change-

10.2.3.3 Pressurizg the air tank to 860 to 900 kPa (125 to 130 Ibf/in?) (gage). Perform proceduires |specified in 10.2.2.2
to 10.2.2.7.

10.2.3.4 Record the pressure change after 10 min + 0.1 min.

10.3 Leakage—Disc Brake Caliper Flange Seal / Pushrod Boot Seal (when applicable)
10.3.1 Conditions
10.3.1.1 —40°C £ 1°C (40 °F £ 2 °F).

10.3.1.2 Caliper flgnge test fixture should simulate the actual air disc brake caliper with regard to gealing flange of the
internal rupber boot, surface conditions, finish and rigidity.

10.3.1.3 Soak test pnit and pressurized air tank at —40 °C,;1 °C (—40 °F + 2 °F) for 16 h minimum.
10.3.2 Test Procedure

10.3.2.1 Apply 21.0 kPa + 3.0 kPa (3.0 Ibf/in®>.+:0-5 Ibf/in®) (gage) air pressure to the caliper flange fest fixture. Allow to
stabilize fgr a minimum of five (5) minutes, then close air valve.

10.3.2.2 Record the pressure change after 10 min + 0.1 min.

10.3.2.3 Apply vacuum of —21.0.kRa * 3.0 kPa (-3.0 Ibf/in® + 0.5 Ibf/inz) (gage) air pressure to the caliper flange test
fixture. Allow to stabilizefor a minimum of five (5) minutes, then close air valve

10.3.2.4 Record the pressure change after 10 min = 0.1 min.

11. LOW TEMPERATURE MAXIMUM RELEASE AND HOLD-OFF PRESSURE—PARKING CHAMBER

11.1 Conditions
11.1.1 -40°C+1°C(—40°F £ 2 °F).

NOTE: If the test is to be performed outside of the cold box, soak at -43 °C £ 1 °C (45 °F £ 2 °F) and all testing must be
completed within 15 min after removal from the cold box.

11.2 Test Procedure
11.2.1 Soak test unit and pressurized air tank at test condition temperature for 16 h minimum.

11.2.2 Power spring pre-set per 6.2.1.
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11.2.3 Precondition

cycle per 4.1.2.

11.2.4 Measure and record the service chamber pushrod stroke versus air pressure when actuated by the parking

chamberin t

he apply and release direction per 6.2.3.

12. LOW TEMPERATURE FORCE OUTPUT—PARKING CHAMBER

12.1 Conditions
12.1.1

NOTE: If the test is
completed W

12.2 Test Procedur
12.2.1 Soak test un
12.2.2 Measure an
13. LOW TEMPERA
13.1 Low Tempera
13.1.1 Conditions
13.1.1.1 —-40°C + 1
13.1.2 Test Proced

13.1.2.1 Establish

measurenjent required in 13.1.2.9.

13.1.2.2 Limit the p

NOTE: The test fixjuring must guidé pushrod, when actuated, to maintain perpendicularity to the

surface with

13.1.2.3 Connect t

—40°C +1°C (40 °F £ 2 °F).

e

it at the test condition temperature for 16 h minimum.
 record force output per 8.2.
TURE OPERATIONAL TESTS—SERVICE CHAMBER

ure Operational Test—Service Chamber

°C (40 °F £ 2 °F).
Lire

zero stroke position of the pushrod relative to a reference surface. Mark thg

ushrod stroke to 75% 5% of rated stroke.

n +1 degree.

he servicé.chamber to a 20 485 cm® + 820 cm® (1250 in® + 50 in®) air tank with a t

valve atta

acceptabIT asaltérnative.

ched between the air port and air tank to enable cycling of the service chamber.

d all testing must be

pushrod for stroke

chamber mounting

hree-way air shut-off
U.S. 5 Gallon Tank

13.1.2.4

13.1.2.5

With the shut-off valve closed, pressurize the air tank to 860 to 900 kPa (125 to 130 Ibf/in®) (gage) air pressure.

Soak the test unit and air tank at 40 °C + 1 °C (40 °F £ 2 °F) per 10.1.1 for 16 h minimum as follows:

NOTE: Combination Actuator—Parking chamber applied (extend power spring) to allow pushrod to stroke per 13.1.2.2.

NOTE: Service brake actuator (service chamber) zero pushrod stroke.

13.1.2.6 After the soak period, pneumatically cage the combination actuator parking chamber power spring.

temperatu

re air permissible, do not use air from air tank per 13.1.2.3)

(Room

13.1.2.7 Open shut-off valve between air tank and air port and pressurize the service chamber to 620 kPa + 35 kPa

(90 Ibf/in?

+ 5 Ibf/in®) (gage).
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13.1.2.8 Pneumatically cycle the service chamber, from zero to the pushrod stroke limit (75% + 5% rated stroke) and

back to zero stroke three times.

maintain 6

It is permissible to use room temperature make-up a
20 kPa * 35 kPa (90 Ibf/in® + 5 Ibf/in®) (gage).

ir to the air tank to

13.1.2.9 On the third release stroke, measure and record the time required for the pushrod to retract to within 0 to
6.4 mm (0.25 in) of its original position after the air pressure is released to 0 kPa (0 Ibf/in®) (gage).

13.2 Low Temperature Minimum Response Pressure—Service Chamber

13.2.1 Conditions

13.2.1.1 —40 °C 1
13.2.1.2 Soak the t
NOTE: Combinatior
NOTE: Service brak

13.2.1.3 After the
temperatu

13.2.2 Test Proced

13.2.2.1 Open shu

record air
Chamber
13.2.3 Alternate Te

13.2.3.1 Record pl

slowly sud

minute.
14. CORROSION R
14.1 Service Cham
14.1.1 Conditions

14.1.1.1 Thetestu

°C(-4Q°F £ 2 °F)

est unit and air tank at —40 °C £ 1 °C (—40 °F £ 2 °F) per 10.1.1 for 16 h minimum

e actuator (service chamber) zero pushrod stroke.

50ak period, pneumatically cage the combination actuator<parking chamber p
re air permissible, do not use air from air tank per 13.1.2:3.)

Lire

+

pressure value at which the pushrod extends to 5 mm + 0.5 mm (0.20 in
Response Pressure.

st Procedure

bt of chamber pressure vs. stroke from fully released to fully applied position.
h that the test time is 30 seconds, push rod travel speed should be approximate

FSISTANCE—COMBINATION, PARKING, AND SERVICE ACTUATORS

ber

hit shall’'be exposed for 240 h to a continuous salt test per ASTM B 117.

as follows:

Actuator—Parking chamber applied (extend power spring) to allow pushrod to s{roke per 13.1.2.2.

pwer spring. (Room

-off valve between air tank and air port and slewly pressurize the service chamber. Measure and

.02in). This is the

Pressurize chamber
ly 152 mm (6 in) per

14.1.2 Test Proced

14.1.2.1 Thetestu

ure

nit shall cycle at a minimum rate of 48 cycles/h.

14.1.2.2 After the unit has been air dried, test per the following procedures:

a. Service chambe
b. Service chambe

c. Service chambe

r leakage per 4.2
r force output and stroke per Section 9

r disassembly and inspection
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14.2 Parking Cham

14.2.1 Conditions

ber

14.2.1.1 The test unit shall be exposed for 240 h to a continuous salt spray test per ASTM B 117.

14.2.2 Test Procedure

14.2.2.1 Limit the piston rod stroke to 75% * 5% of rated stroke.

14.2.2.2 The test unit shall cycle at a minimum rate of 12 cycles/h.

NOTE: Parking cha
14.2.2.3 After the U
a. Parking chambe
14.3 Combination A
14.3.1 Conditions
14.3.1.1 The testu
14.3.2 Test Proced
14.3.2.1 Limit the p

14.3.2.2 The test u
cycles ang

14.3.2.3 After the U
a. Parking chambe
b. Service chambe
c. Service chambe
d. Service chambe

15. MECHANICAL E

mber may be tested in tandem as a combination unit.
nit has been air dried, test per the following procedures:
I leakage per 4.1

ctuator

hit shall be exposed for 240 h to a continuous salt spray test per ASTM B 117.
ure
iston rod stroke to 75% + 5% of rated stroke:

nit cycle sequence shall consist of-eight service chamber cycles followed by t
repeated at a minimum rate of 60.cycles/h.

nit has been air dried, test.per-the following procedures:
I leakage per 4.1

[ leakage per 4.2

[ force outpt-and stroke per Section 9

I disassembly and inspection

ACK-OFF RELEASE MECHANISM

vo parking chamber

15.1 Exceptions

15.1.1 This test applies only to actuators designed with mechanical back-off (release) mechanisms.

15.2 Conditions

15621 27°C+x11°

C (80 °F + 20 °F) ambient temperature.
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15.3 Test Procedure

15.3.1 Establish zero stroke position of the pushrod per 13.1.2.1.

Apply the parking chamber mechanical back-off

mechanism per the manufacturer's instructions to manually cage (compress) the parking chamber power spring.
Manually compress and release the power spring to within 0 to 6.4 mm (1/4 in) of full release five times. Record

the maximu

m running torque for each application. Cooling time from 0 to 15 minutes

sequential test cycles.

16. PROOF PRESS

16.1 Parking Cham

URE TEST—PARKING AND SERVICE CHAMBER

ber

is allowed between

16.1.1 Conditions

16.1.1.1 27 °C £ 11

°C (80 °F £ 20 °F) ambient temperature.

16.1.1.2 Limit actugtor stroke to 75% * 5% of rated stroke.

16.1.2 Test Proced
16.1.2.1 Place test
WARNING: In the e

16.1.2.2 Pressurizg
or water) f

16.1.2.3 Release t
16.1.2.4 Leak test

16.1.2.5 After all
procedure

16.2 Service Cham
16.2.1 Conditions

16.2.1.1 27 °C £ 11

ure
unit in a burst chamber and connect parking chamber air port to a hydraulic pres
ent a pressurized unit explodes, the burst chambermust prevent injury to person

the parking chamber to 2070 kPa + 70 kPa (300 Ibf/in® £ 10 Ibf/in2) (gage) hyd
or a minimum of 15 s.

e pressure and purge the unit of liquidgnedium.

The parking chamber per 4.1.

testing is completed, disassemble the parking chamber, using manufactu
s and inspect componentsifor structural damage.

ber

°C (80 °F £ 20 °F) ambient temperature.

Burizing means.
nel in the area.

rostatic pressure (oil

rer's recommended

16.2.1.2 Limit actuTtor stroke to 75% + 5% of rated stroke.

16.2.1.3 Cage the power spring per 6.2.T.T (if applicable).

16.2.2 Test Proced

16.2.2.1
means.

ure

Place test unit in a burst chamber and connect the service chamber air port to a hydrostatic pressurizing

WARNING: In the event a pressurized unit explodes, the burst chamber must prevent injury to persons in the area.

16.2.2.2 Pressurize the service chamber to 2070 kPa + 70 kPa (300 Ibf/in> + 10 Ibf/in?) (gage) hydrostatic pressure (oil
or water) for a minimum of 15 s.

16.2.2.3 Release the pressure and purge the unit of liquid medium.
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16.2.2.4 Leak test the service chamber per 4.2.

16.2.2.5 After all testing is completed, disassemble the service chamber and inspect components for structural damage.

17. CYCLE TEST—PARKING CHAMBER

17.1 Conditions

17.1.1 27 °C £ 11 °C (80 °F £ 20 °F) ambient temperature.

17.2 Test Procedure

17.2.1 A complete

17.2.2 Preset powe

17.2.3 Pneumatica
pressurizing
10 cycles/m
30 test unit
chamber sh

to the maximum attainable pressure when the test unit reaches 75%t 5% of its rated stroke.

test unit sha

17.2.4 Pressure my

minimum of
17.2.5 Test unit for
17.2.6 After cycling
a. Parking chambe
b. Parking chambe|
c. Maximum releas
18. CYCLE TEST—
18.1 Conditions

18.1.1 27°C+11°

parking and service chamber assembly, when applicable, will be tested.

r spring per 6.2.

ly cycle the test unit from its compressed position (zero stroke)to 75% + 59
n. The test unit shall be cycled against a resisting service chamber of equivalen
bpposed by a type 30 resisting service chamber). At zero stroke of the test unit,
il have 105 kPa + 35 kPa (15 Ibf/in? + 5 Ibf/in?) (gage) and-the pressure shall bg

| exert a force in the extend direction against a positive‘stop.

st dwell at 0 to 14 kPa (0 to 2 Ibf/inz) (gage) and\690 kPa + 35 kPa (100 Ibf/in® +
0.1s.

200 000 cycles minimum.

, test the unit per the following proCedures:
I leakage per 4.1

r force output per Section-8

e and hold-off per Section 6

SERVICE CHAMBER

C(80 °F + 20 °F) ambient temperature.

b of rated stroke by

the parking chamber with air from 0 to 690 kPa (0 to 100 Ibf/inz) (gage) at a rate of 20 cycles/min +

t size (that is, a type
the resisting service
allowed to increase
At this position, the

5 Ibf/in®) (gage) for a

18.2 Test Procedur

18.2.1 Cage the po

e

wer spring per 6.2.1.1 (if applicable).

18.2.2 Pneumatically cycle the service chamber from zero stroke to 75% + 5% of rated stroke. The test unit shall be
cycled against a resisting service chamber of equivalent size (that is, a type 30 test unit opposed by a type 30
resisting service chamber). At zero stroke of the test unit, the resisting service chamber shall have 105 kPa *
35 kPa (15 Ibf/in® + 5 Ibf/in®) (gage) and it shall increase to 310 kPa + 35 kPa (45 Ibf/in® + 5 Ibf/in) (gage) when
the test unit reaches 75% + 5% of its rated stroke. At this position, the test unit shall exert a force in the extend
direction against a positive stop.

18.2.3 To cycle service chamber, apply air pressure from 0 to 515 kPa + 35 kPa (0 to 75 Ibf/in® + 5 Ibf/inz) (gage).

18.2.4 Cycle test unit at a rate of 20 cycles/min £ 10 cycles/min.
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18.2.5 Pressure must dwell at 0 to 14 kPa (0 to 2 Ibf/inz) (gage) and 515 kPa * 35 kPa (75 Ibf/in® + 5 Ibf/inz) (gage) for
0.1 s minimum.

18.2.6 Test unit mu

18.2.7 After cycling

st complete 1 000 000 cycles minimum.

, the unit shall be leak tested per Section 4.2.

19. ELEVATED TEMPERATURE CYCLE TEST—PARKING AND SERVICE

19.1 Parking Cham

ber

19.1.1 Conditions
19.1.1.1 70°C+3
19.1.2 Test Equipn
19.1.2.1
19.1.2.2 A minimur
19.1.2.3 Pneumatic
19.1.3 Test Proced
19.1.3.1 Connectp
19.1.3.2 Soak test

fully relea

position) v

+5t001b

19.1.3.3 Repeat p

30 000 cy
19.1.3.4 After cycli
19.2 Service Cham
19.2.1 Conditions

19.2.1.1 Same as

An enviropmental chamber capable of maintaining 70 °C + 3 °C (158 °F + §<F).

°C (158 °F £ 5 °F)

ent

h of 690 kPa (100 Ibf/inz) (gage) air supply.

circuit to cycle test unit in environmental chamber.
ure

arking brake air port to the pneumatic circuit:

unit for 2 h at 70 °C £ 3 °C (158 °F £(5,°F); then pneumatically cycle the parkirn
bed to 75% * 5% of its rated stroke~(75% + 5% stroke to zero stroke and back
hile maintaining 70 °C + 3 °C (188°F £ 5 °F) by applying 0 to 690 kPa + 35 to 0

/in2) (gage) air pressure at a rate.of 6 cycles/min minimum for 22 h.

rocedure specified in 19.4.3.2 four times to accumulate a total of 96 h
Cles.

ng, leak test the parking chamber per 4.1.

ber

those set forth in 19.1.1 except the test unit's spring chamber is to be cag

g chamber from the
to 75% * 5% stroke
kPa (0 to 100 Ibf/in?

and a minimum of

ed pneumatically or

mechanically during tesfing (if applicable).

19.2.2 Test Equipment

19.2.2.1

19.2.3 Test Proced

19.2.3.1

Same as specified in 19.1.2.

ure

Connect the service chamber air port to the pneumatic circuit.

19.2.3.2 Soak test unit for 2 h at 70 °C + 3 °C (158 °F £ 5 °F), then pneumatically cycle the service chamber from the
fully released to the 75% + 5% of its rated stroke position (75% * 5% stroke to zero stroke and back to 75% +
5% stroke position) while maintaining 70 °C £ 3 °C (158 °F + 5 °F) by applying 0 to 690 kPa £ 35 to 0 kPa (0 to

100 Ibf/in?

+5t00 Ibf/inz) (gage) air pressure at a rate of six cycles/min minimum.


https://saenorm.com/api/?name=7eac2bcdb1364e7e8d18f676250087d0


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


