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AIR BRAKE ACTUATOR TEST PROCEDURE,
TRUCK-TRACTOR, BUS AND TRAILERS

2.1

PURPOSE :

This $AE Recommended Practice provides uniform procedures and meth
laboratory testing of brake actuators used in air brake'sSystems.

SCOPE

This practice provides procedures and methods for testing service|
applied parking and combination brake actuators with respect to dy
function and environmental performance. A-minimum of five test un
designated A, B, C, D and E are to be useéd-to perform all tests pe
paragraphs 2.1 and 2.2.

Test |Procedures:

Leak |rate< park1ng and service chambers
(Saction 4)
Chamber vé]ume -parking and.!service chambers
(Sect1od 5)
Maximum release and held- off pressure- parklng chamber
(Section 6)
Force output and stroke-parking chamber
(Sqction 7)
Force output and stroke-service chamber
(Sgction 8)
Low temperature leakage-parking and service chambers
(Sqction”9)
Low temperature maximum release and hold-off pressure

(Section 10)
Low temperature force output-parking chamber
(Section 11)

ods for

spring
rability,
its
r

SAE Technical 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.

Printed in U.S.A.

Copyright 1988 Society of Automotive Engineers, Inc.
All rights reserved.
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2.1

2.2

3.
3.1

3.2

3.3
3.4
3.5
3.6
3.7

3.8

3.9

3.10 Zero Stroke:

3.11

Test Procedures: (Continued)

Low temperature operational test-service chamber
(Section 12) : : :

Corrosion resistance-parking and service chamber
(Section 13)

Mechanical back-off release mechanism
(Section 14)

Proof pressure test-parking and service chambers
(Section 15)

Cycle[test-parking chamber
(Sektion 16)
Cycle| test-service chamber
(Segtion 17)
Elevated temperature cycle test-parking and service chambers
(Section 18)
Vibration test
(Section 19)

Test Sequence Chart: The test sequence as charted in the "Test Se

Chart]' shall be mandatory. (See page 3.)
DEFINITIONS:

Hold-pff Pressure: A decrease of parking chamber air pressure fo

brakel application (extend power spring).

Releajse Pressure: An increaseof parking chamber air pressure

the parking brake (compress -power spring).

Parking Chamber Apply: Extend power spring.

Parking Chamber Release: Compress power spring.

Full Btroke: Maximum stroke of a unit.

Rated Stroke: ) Nominal design stroke of a unit.

to

Service Brake Actuator: Air activated actuator for applying the {

brakel.

quence

parking

release

oundation

Parking Brake Actuator: Mechanically applied actuator for restraining the

vehicle,

Combination Brake Actuator: Combined service and parking section actuator.

(foundation brake full-off).

Brake actuator push rod must be in retracted position

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.
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4. LEAK RATE-PARKING AND SERVICE CHAMBERS:

4.1 Leakage: Parking chamber.

4,1.1 Conditions:

4.1.1.1
4.].].2

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

Parking chamber is to be uncaged.

4.1.2 Test Procedure:

4.1.2.1

4.1.2.2

4.1.2.3
4.1.2.4
4.1.2.5
4.1.2.6

4.1.3 Alternate Test Procedure:

Preconditioning Cycles: Pneumatically actuate the parking chamber from

fylly applied to fu11¥ released and back to fully applied three times
uging 90 - 120 1bf/in¢ (gage) (620 - 830 kPa) air presstpe.

Pressurize the parking chamber with air to 125 - 13016f/inZ (gage)
60 - 900 kPa).

——

Allow the air pressure in the unit to stabilize for 5 + 1 minutes.
Egtablish air pressure at 125 + 1 1bf/in2 {(gage) (860 + 7 kPa)|.
Measure leakage rate with a flow meter.

Record leakage rate.

4.1.3.1
4.1.3.2

4.1.3.3

4.1.3.4

4.1.3.5

4.1.3.6

4.1.3.7

Preconditioning Cycles: -Per paragraph 4.1.2.1.

Cqgnnect the parking chamber to a 1250 + 50 ind (20 484 + 820 cnd air
tank.

Cqnnect a pressure gage (or equivalent device) to measure preskure
cflange.

Pressurize)the parking chamber and air tank to 125 - 130 1bf/ip2
(dage) (860 - 900 kPa) air pressure.

Stabilize the air pressure for 5 + 1 minutes,

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

Record the pressure change after 10 + 0.1 minute§.

4.2 Leakage - Service Chamber:

4,2.1 Conditions:

4.2.1.1

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

R

e e g Ay o o e =
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4.2.1.2
4.2.1.3

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

Maintain the parking chamber at 125 - 130 1bf/in (gage)
(860 - 900 kPa) - if applicable.

4,2.2 Test Procedure:

4.2.2.1

4.2.2.2

4.2.2.3
4.2.2.4

4.2.2.5
4.2.2.6
4.2.3 Al

Precondition Cycles: Cycle the service chgmber three times
pneumatically, by applying 90 - 120 1bf/in® (

gage) (620 - 830 kPa)

from full stroke to zero stroke and back to full stroke position.

ressurize the service chamber with 125 - 130 1bf/in¢ (gage)
(860 - 900 kPa) air pressure.

Allow the air pressure in the unit to stabilize for 571 min

Establish a pressure of 125 + 1 1bf/in2 (gage) (860 + 7 kPa)
service chamber.

leasure leakage rate with a flow meter.
Record leakage rate.

Lernate Test Procedure:

4.2.3.1
4.2.3.2

4.2.3.3

4.2.3.4

4.2.3.5

\bp]y preconditioning cycle per paragraph 4.2.2.1.

Connect the service chamber-to a 1250 + 50 in3 (20 485 + 820
pir tank.

Lonnect a pressure gage’(or equivalent device) to measure pre
change.

Pressurize the(Service chamber and air tank to 125 - 130 1bf
gage) (860 (900 kPa).

$tabilize'the air pressure in the service chamber and air tan
minutes.

4.2.3.6 lstabTish a pressure of 125 + 1 1bf/in2 (gage) (860 + 7 kPa)
;ﬁ?ﬁ%fe_chamber_and_a1r_Iank_and_clnse_shui=o££_¥al¥e_at_the-

4.2.3.7 Record the pressure change after 10 + 0.1 minutes.

5. CHAMBER VOLUME - PARKING AND SERVICE CHAMBER:

5.1 Parking Chamber:

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

5.1.2 Test Procedure:

utes.

in the

cm3)
ssure

in?

k for 5 + 1

in the
air tank
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5.1.2.1
5.1.2.2

5.1.2.3

5.1.2.4

Fully cage the power spring in the parking chamber pneumatically.

Record the distance from a reference point on the actuator pushrod to a
fixed part of the actuator to obtain the zero stroke position.

Release the power spring and allow the pushrod to return to its full
stroke position or use a stroke Timiting device to restrain the pushrod
to the required test stroke.

Connect the park1ng chamber a1r port to the test apparatus as shown in
i : i : uwid reservoir

3 a11 be of sufficient capac1ty to insure an adequate amount(e
or all bleeding and measurement of chamber volume.

5.1.2.5 ClJose the drain valve, open the inlet valve and pressurize the
réservoir with 100 - 125 1bf/in (gage) (690 - 860 kPa). Afte
a¢tuator rod has moved to its zero stroke position,Cclose the
valve, open the drain valve and return the chamber to its test
ppsition. Repeat this procedure several times to insure adequ
eeding.
5.1.2.6 ClJose the drain valve, open the inlet valve and pressurize thg
reservoir to 100 + 5 1bf/in? (gage) (690 + 35 kPa). Allow the
agctuator rod to move to the zero stroke position. After 30 s,
inlet valve, open the drain valve<and measure the amount of f]
ekpelled when the actuator pushrod returns to its test positig
fli11 or other specified stroke): Record the distance from the
bint on the actuator pushred to the fixed point of the actuat

paragraph 5.1.2.2. The recorded distance measured minus the v

dfistance measured in paragraph 5.1.2.2 for zero stroke positig

agtuator test stroke.
5.1.2.7 Cllose the drain valve and carefully disconnect the actuator fy
test apparatus—holding the parking chamber inlet up. Drain an
the fluid remaining in the actuator.

Care must be taken that any fluid expelled from the tes
paratus circuit is not included in the measurement of chambs

fluid

fluid
r the
inlet

stroke
ate

fluid

close the
uid

n (rated,
reference
or used in
ecorded

n is the

om the
d measure

t
r test

'5.1.2.8 The volume of the parking chamber for the given test SLTOKE St

all

consist of the sum of the volumes measured in paragraphs 5.1.2.6 and

5.1.2.7.

'5.? Service Chamber:

5.2.1 Conditions: 80 + 20°F (27 # 11°C) ambient temperature.

5.2.2 Test Procedure:

* 5.2.2.1 Cage the power spring per paragraph 5.1.2.1 (if applicable).
spring shall remain caged for this entire procedure.

5.2.2.2 Obtain zero stroke position per paragraph 5.1.2.2.

The power
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5.2.2.3

5.2.2.4

5.2.2.5

5.2.2.6

5.2.2.7

5.2.2.8

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

Connect thebservfce chamber air port to the test apparatus as shown in’
Fig. 1 with the inlet port in the highest position.

Close the drain valve, open the inlet valve and pressurize the fluid

reservoir with 100 - 125 1bf/in? (gage) (690 - 860 kPa). 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 insure adequate
Teeding.

lose the drain valve, open_the inlet valve and pressurize the fluid
eservoir to 100 + 5 1bf/in? (gage) (690 + 35 kPa). Aliow th

ctuator pushrod to move to its test stroke position (rated, [full or
ther specified stroke). When at this test stroke position, measure the
istance from the reference point on the actuatorxpushrod to [the fixed
oint of the actuator used in paragraph 5.1.2.2." This recorded distance
easured minus the recorded distance measured)in paragraph 5./1.2.2 for
ero stroke position is the service chambex test stroke. After 30 s of
he pushrod in its test stroke positiong)close the inlet valve, open the
rain valve and measure the amount of fluid expelled when theg actuator
ushrod returns to its zero stroke position.

easure residue chamber fluid per.paragraph 5.1.2.7.
OTE: Care must be taken that any fluid expelled from the tgst

apparatus circuit is not Jncluded in the measurement of chamber test
olume.

[he volume of the sérvice chamber for the given test stroke ghall
ronsist of the sum of the volumes measured in paragraphs 5.2.42.6 and

5.2.2.7. ~ e
AR SUPPLY 1
Za

PRESIURE
REGULATOR

FLUID RESERVOIR
(USE WATER OR OTHER
SUITABLE FLUID)

KTNN VALVE \{4—— INLET VALVE

e

DRAIN

«—— BRAKE ACTUATOR

J

FIGURE 1
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6. MAXIMUM RELEASE AND HOLD-OFF PRESSURE - PARKING CHAMBER:

6.1 Conditions: 80 + 20°F (27 + 11°C) ambient temperature.

6.2 Test Procedure:

6.2.1 Power Spring Preset - Parking Brake:

6.2.1.1 Fully cage the power spring in the parking chamber either pneumatically

or mechanically as specified by the manufacturer.

6.2.1.2 Naintain the power spring in the caged position for 24 h migipum.

6.2.1.3 HRelease the power spring to a full stroke position afterithe yequired

preset period.

6.2.2 Preconditioning Cycles: Apply preconditioning cycles per paragraph
4,1.2.1.

6.2.3 On|the third cycle, measure and record stroke versus air pressure in the
apply and release direction for the full stroke of the brake acftuator. It
is |recommended measurements be taken in J/4 in increments or as| otherwise
specified.

7. FORCE|OUTPUT AND STROKE - PARKING CHAMBER:

7.1 Conditions: 80 + 20°F (27 + 11°C)oambient temperature.

7.2 Test|Procedure:

7.2.17 Mount Unit To Test Fixture: Mount the test actuator to a holdipng fixture
using mounting hardware specified by the manufacturer and tightened to the
manufacturer's recommended torque. The holding fixture shall b
constructed with-'sufficient strength and rigidity to minimize flixture
deflection under“loading, (see Fig. 2).

7.2.2 Cyg¢le the (parking chamber three times pneumatically from full sftroke to
zero stroke and back to full stroke using 90 - 120 1bf/in? (gagfe)

7.2.3 In
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 + 1 deg during force output
testing.

7.2.4 Apply 100 - 120 1bf/in (gage) (690 - 830 kPa) air pressure to the
parking chamber to fully compress the power spring (if applicable).

7.2.5 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.

7.2.6 Apply an 8 - 10 Tb (35 - 45 N) preload to the end of the test unit's

pushrod.
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7.2.7 If an X-Y recorder is used, "zero" the linear displacement (pushrod-
travel) on the X-Y recorder after the 8 - 10 1b (35 - 45 N) preload has
been applied. C

7.2.8 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 1/4 in (0 - 6.4 mm) 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.

Mtg. Nuts Per Manufacturer.
Torque to Manufacturer's Specificabions.

Welded Construction

Holding Fixture<- r_ b
Steel Channel\é -
Plates with

e anm | = ave

. : )

S-Cam Actuator l

90° & 1°

Pushirod \ Collet Nuts Per
Extension /Manufacturer.
Torque to Manufacturer's

___...J _‘/1-] & Specifications.

Wedge Actuator
FIGURE 2
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8. FORCE OUTPUT AND STROKE - SERVICE CHAMBER:

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

8.2 Test Procedure:

8.2.1 Mount Unit To Test Fixture: Same as procedure specified in paragraph
7.2.1.

8.2.2 Cycle the service chamber three times pneumatically from full stroke to
zero stroke and back to full stroke using 90 - 120 Tbf/in? (gage)

(670 - 830 kPaJ.

8.2.3 1Ingtall the test unit and holding fixture in suitable forecelverpus stroke
megsuring equipment. Note: The test fixturing must provide gufiding of
the test units pushrod which will assure a pushrod angularity wfith the
moynting surface of the chamber of 90 + 1 deg during-force outpit testing.

8.2.4 Fully cage the power spring in the parking chamber, (if applicable) either
pngumatically or mechanically as specified by the manufacturer.

8.2.5 1Iflan X-Y recorder is used to record force)versus stroke, "zerol' the force
output on the X-Y recorder at this pointyin the procedure.

8.2.6 Apply an 8 - 10 1b (35 - 45 N) preload to the end of the test upit's
pughrod.

8.2.7 1If|an X-Y recorder is used, "zero" the linear displacement (pushrod
trgvel) on the X-Y recorder.after the 8 - 10 1b (35 - 45 N) prefload has
begn applied.

8.2.8 Apply 120 + 2 1bf/in2 gage) (830 + 14 kPa) to the service champer and
reqord the service _Chamber force output from zero to full strokp in the
brake application direction (stroke extend) in 1/4 in (0 - 6.4 fm)
ingrements. Iflan X-Y recorder is used, plot a force versus stfroke curve.

8.2.9 Repeat procedures specified in paragraphs 8.2.3 - 8.2.6 for 100, 80, 60,
40 |and 20.\1bf/in? (gage) (690, 550, 415, 275, 140 kPa).

9. LOW THMPERATURE LEAKAGE - PARKING AND SERVICE CHAMBER:

9.1 Leakage, Low Temperature - Parking Chamber:

9.1.1 Conditions:

9.1.1.1 -40 + 2°F (-40 + 1°C).

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

9.1.2 Test Procedure:
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9.1.2.1 Connect the parking chamber to a 1250 + 50 in3 (20 485 + 820 cm3)
air tank. Pressurize the air tank to 125 - 130 1bf/1n2_(gage)
(860 - 900 kPa). Do not pressurize the parking chamber. Parking
chamber is to be uncaged. . - -

9.1.2.2 Limit stroke of unit to 75 + 5% of rated strcke.

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

9.1.2.4 After the low temperature sgak is completed, pressurize the parking
Chamber_to 125 - T30 lbf/%n‘ (gage] (86U - 90U kPa) with air onm the

1250 in3 (20 485 + 820 cm®) air tank. If the 125 - 130 1bf/in

gage) (860 - 900 kPa) air pressure cannot be maintained,Oit [is

permissible to apply room temperature make-up air.

9.1.2.5 ptabilize the parking chamber and air tank air pressure for § min
minimum.

9.1.2.6 Establish air pressure at 125 + 1 1bf/in2 (gage) (860 + 7 kP4) and
close shut-off valve.

9.1.2.7 Heasure leakage rate with a flow meter. " Record all results.

9.1.3 Alternate Test Procedure:

9.1.3.1 [onnect the parking chamber to'a 1250 + 50 in3 (20 485 + 820|cm3)
air tank.

9.1.3.2 [onnect a pressure (gage) (or equivalent device) to measure pressure
change.

9.1.3.3 Pressurize the air tank to 125 - 130 1bf/in? (gage) (860 - 900 kPa).
Do not pressurize the parking chamber. Parking chamber is t¢ be

incaged. Perform procedures specified in paragraphs 9.1.2.2|- 9.1.2.6.
9.1.3.4 Record the-pressure change after 10 + 0.1 minutes.

9.2 Leakpge,/Low Temperature Service Chamber:

9.2.1 Cohditions: -40 + 2°F (-4Q0 + 1°C)

9.2.2 Test Procedure:

9.2.2.1 Connect the service chamber to a 1250 + 50 in3 (20 485_+ 820 cm3)
air tank. ~Pressurize the air tank to 125 - 130 1bf/1n2_(gage)
(860 - 900 kPa). Do not pressurize the parking chamber.

9.2.2.2 Cage tge parking chamber’mechanica11y or pneumatically with 125 - 130
1bf/in¢ (gage) (860 - 900 kPa) to maintain the power spring in the
fully caged position (if applicable).

9.2.2.3 Limit stroke of unit to 75 + 5% of rated stroke.
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9.2.2.4

9.2.2.5

9.2.2.6

9.2.2.7
9.2.2.8

9.2.3 Alfernate Test Procedure:

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

After the low temperature sgak is completed, pressurize the service
chamber_to 125 - 130 1bf/jn¢ (gage) (860 - 900 kPa) with air from the
1250 in3 (20 485 + 820 cm®) air tank. If the 125 - 130 1bf/in
(gage) air pressure cannot be maintained, it is permissible to apply
room temperature make-up air.

Stabilize the service chamber and air tank air pressure for 5 min
minimum.

Hstablish air pressure at 125 + 1 1bf/inZ (gage) (860 + okPa)).

Measure leakage rate with a flow meter. Record all reésults.

9.2.3.1

9.2.3.2

9.2.3.3

9.2.3.4

Y

onnect the service chamber to a 1250 + 50 in3. (20 485 + 820 ¢m3)
ir tank.

LoV

Jonnect a pressure gage (or equivalent deévice) to measure pressure
hange.

Aressurize the air tank to 125 - 330 1bf/in? (gage) (860 - 900 kPa).
Herform procedures specified in.paragraphs 9.2.2.2 - 9.2.2.7.

(o)

Record the pressure change after 10 + 0.1 minutes.

10. LOW TEMPERATURE MAXIMUM RELEASE AND HOLD-OFF PRESSURE - PARKING CHAMBER:

10.1 Conditions: Same as 9.1, Note: If the test is to be performed|outside of

the icold box, soak at'-45 + 2°F (-43 + 1°C) and all testing must|be

completed within 15 min after removal from the cold box.

10.2 Test| Procedure®

10.2.1

10.2.2
10.2.3
10.2.4

Po

Sopk testiunit and pressurized air tank at test condition temp¢rature for

16| h minimum.

Precondition cycle per paragraph 4.1.2.1.

Measure and record the service chamber pushrod stroke versus air pressure
when actuated by the parking chamber in the a
per paragraph 6.2.3.

11. LOW TEMPERATURE FORCE OUTPUT - PARKING CHAMBER:

11.1 Conditions: Same as 9.1. Note: If the test is to be performed outside of

the cold box, soak at -40 + 2°F (-43 + 1°C) and all testing must be
completed within 15 min after removal from the cold box.

pply and release direction

——— e — o
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11.2 Test Procedure:
11.2.1 Soak test unit at the test condition temperature for 16 h minimum.

11.2.2 Measure and record force output per paragraph 7.2.

12. LOW TEMPERATURE OPERATIONAL TEST - SERVICE CHAMBER:

12.1 Cond

12.2 Test

itions:

-40 + 2°F (-40 + 1°C).

Procedure:

12.2.1 Egtablish zero stroke position of the pushrod relative to aCre

SU
12

12.2.2 Limit the pushrod stroke to 75 + 5% of rated strokes - Note: T
fixturing must guide pushrod, when actuated, to maintain perpe

ta

12.2.3 Cdnnect the service chamber to a 1250 + 5073 (20 485 + 820 ¢

td

and air tank to enable cycling of the service chamber.

12.2.4 With the shut-off valve closed, pressurize the air tank to 125
4f/in2 (gage) (860 - 900 kPa) air-pressure.

12.2.5 Sdak the test unit and air tank at -40 + 2°F (-40 + 1°C) per p

9.
12.2.5.1

12.2.5.2

12.2.6 Afiter the soak-period, pneumatically cage the combination actu

12.2.7 0Op
Sée

12.2.8

rface.
2.9,

Mark the pushrod for stroke measurement required-in

the chamber mounting surface within + 1 deg:

nk with a three way air shut-off valve<{@ttached between the

1.1 for 16 h minimum as f61lows:

Combination Actuator:’ Parking chamber applied (extend powe
to allow pushrod to-stroke per paragraph 12.2.2.

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

king chamber power spring. (Room temperature air permissib
air_from air tank per paragraph 12.2.3).

Ference
paragraph

ne test
ndicularity

n3) air
air port

- 130
aragraph

r spring)

™w

ator
e, do not

re the

n ‘shut-off valve between air Eank and air port and pressuri

Pneumatically cycle the service chamber, from zero to the pushrod stroke
Timit (75 + 5% rated stroke) and back to zero stroke three times.

It is

permissible to use room temperature make-up air to the air tank to

maintain 90 + 5 1bf/in®

12.2.9

(gage) (620 + 35 kPa).

On the third release stroke, measure and record the time required for the

pushrod to retract to within 1/4 in (0 - 6.4 mm) of its original position
after the air pressure is released to 0 1bf/in2 (gage) (0 kPa).
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13. CORROSION RESISTANCE - COMBINATION, PARKING AND SERVICE ACTUATORS:

13.1 Service Chamber:

13.1.1 Conditions:

test per ASTM B 117.

13.1.2 The test unit shall cycle at a minimum rate of 48 cycles/h.

The test unit shall be exposed for 96 h to a continuous salt

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

13.2 Park

service chamber leakage per Section 4.2.
service chamber force output and stroke per Section 8.
service chamber disassembly and inspection.

ing Chamber:

13.2.1 g
s

13.2.2 Te

nditions: The test unit shall be exposed for 96°h to a cont
ray test per ASTM B 117.

st Procedure:.

]3‘2'2']
]3.2.2.2

13.2.2.3

13.3  Comb

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

The test unit shall cycle at a midimum rate of 12 cycles/h.
Note: Parking chamber may be-tested in tandem as a combinat
After the unit has been air dried, test per the following pr
- parking chamber leakage per Section 4.1.

ination Actuator:

13.3.1 Co
X

13.3.2 Tg

hditions: The test unit shall be exposed for 96 h to a cont
ray test perASTM B 117.

st Procedure:

13.3.2.]

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

inuous salt

ion unit.

bcedures:

inuous salt

13.3.2.2 The test unit cycle sequence shall consist of eight service chamber
cycles followed by two parking chamber cycles and repeated at a minimum

rate of 60 cycles/h.

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

- parking chamber leakage per Section 4.1

- service chamber leakage per Section 4.2

- service chamber force output and stroke per Section 8
- service chamber disassembly and inspection.

14, MECHANICAL BACK-OFF RELEASE MECHANISM:

#e
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14.1

14.2
14.3

15.

15.1
15.1
15.1.
15.17.
15.1
15.1

15.1

15.1
15.1.
15.1

15.2
15.2.

15.2.

15.2.
15.2.

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

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

Test Procedure: Establish zero stroke position of the pushrod per
paragraph 12.2.1. 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 1/4 in (0 - 6.4 mm) of full release five times. Record the maximum
running torque for each application.

PROOR PRESSURE TEST - PARKING AND SERVICE CHAMBER:

.1 Cgnditions:

.2 Test Procedure:

.2.3 |Release the pressure and purge the unit of liquid medijum.

Parking Chamber:

1.1 |80 + 20°F (27 + 11°C) ambient temperature.

1.2 [Limit actuator stroke to 75 + 5% of rated<{stroke.

.2.1 |Place test unit in a burst chambex>and connect parking chambgr air port

to a hydraulic pressurizing means.

Warning: In the event a preSsurized unit explodes, the burjst chamber
must prevent injury to personnel in the area.

.2.2 |Pressurize the parking_chamber to 300 + 10 1bf/inZ (gage) (2070 + 70

kPa) hydrostatic pressure (oil or water) for a minimum of 15 seconds.

2.4 |Leak test _the parking chamber per Section 4.1.

.2.5 |After &1l testing is completed, disassemble the parking chamber, using

manufacturer's recommended procedures and inspect components for
structural damage.

Service Chamber:

1 Conditions:
1.1 80 + 20°F (27 # 11°C) ambient temperature.
1.2 Limit actuator stroke to 75 + 5% of rated stroke.

1.3 Cage the power spring per paragraph 6.2.1.1 if applicable.
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15.2.2 Test Procedure:

15.2.2.1

15.2.2.2

15.2.2.3
156.2.2.4
15.2.2.5

16. CYC

L

Place test unit in a burst chamber and connect the service ¢
port to a hydrostatic pressurizing means.

hamber air

Warning: In the event a pressurized unit explodes, the burst chamber

must prevent injury to persons in the area.

Pressurize the service chamber to 300 + 10 1bf/in (gage) (2070 + 70

kPa) hydrostatic pressure (oil or water) for a minimum of 15
Red H I H PP —
Leak test the service chamber per Section 4.2.

After all testing is completed, disassemble the service chan
inspect components for structural damage.

. TEST - PARKING CHAMBER:

16.1 Con

16.2 Te

n

)

ditions: 80 + 20°F (27 + 11°C) ambient temperature.

L Procedure:

16.2.1

16.2.2
16.2.3

16.2.4

16.2.5
16.2.6

A
t

P

P
s
W
c
s
b
u
(
m
r
e

complete parking and service chamber assembly, when applicaf
psted.,

reset power spring per Section'6.2.1.
neumatically cycle the test unit from its compressed position

troke) to 75 + 5% of rated Ztroke by pressurizin? the parking
ith air from 0 - 100_1bf/in¢ (gage) (0 - 690 kPa) at a rate g

JC]ES per minute.. The test unit shall be cycled against a re

ervice chamber cof equ1va1ent size (that is, a type 30 test un
y a type 30 résisting service chamber). At zero stroke of th
nit, the resisting service chamber shall have 15 + 5 Tbf/in
105 + 35 &Pa) and the pressure shall be allowed to increase t
aximum-attainable pressure when the test unit reaches 75 + 5%
ated/stroke. At this position, the test unit shall exert a f
xtend direction against a positive stop.

seconds.

ber and

le, will be

(zero
chamber
f 20+ 10
sisting

it opposed
e test
(gage)
0 the

of its
orce in the

Pressure must dwell at 0 - 2 1bf/in¢ (gage) (0 - 14 kPa) and 100 + 5
1bf/in2 (gage) (690 + 35 kPa) for a minimum of 0.1 second.

Test unit for 200 000 cycles minimum.

After cycling, test the unit per the following procedures:

Parking chamber leakage per Section 4.1.
Parking chamber force output per Section 7.
Maximum release and hold-off per Section 6.
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17. CYC

LE TEST - SERVICE CHAMBER:

17.1 Co
17.2 Te

nditions: 80 + 20°F (27 + 11°C) ambient temperature.

st Procedure:

17.2.1
17.2.2

17.2.3

17.2.4
17.2.5

17.2.6
17.2.7
18. ELE

Cage the power spring per paragraph 6.2.1.1 (if applicable).

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

tlype 30 resisting service chamber). At zero strokg of the tejt unit, the
resisting service chamber shall have 15 + 5_1bf/in° (gage)C(H)5 + 35

KPa) and it shall increase to 45 + 5 1bf7in? (gage) (310,435

kPa) when

the test unit reaches 75 + 5% of Tts rated stroke. At €his pgsition, the

test unit shall exert a force in the extend direction against
sitop.

To cycle service chamber, apply air pressure firom 0 - 75 + 5
(lgage) (0 - 515 + kPa).

Oycle test unit at a rate of 20 + 10 cyeles/minute.

Pressuse must dwell at 0 - 2 1bf/in“{dage) (0 - 14 kPa) and
Ibf/in¢ (gage) (515 + 35 kPa) for. 01 s minimum.

Test unit must complete 1 000 000 cycles minimum.
After cycling, the unit shall be leak tested per Section 4.
VATED TEMPERATURE CYCLE-TEST - PARKING AND SERVICE:

18.1 Pa

rking Chamber:

18.1.1
18.1.2

Qonditions: 158 + 5°F (70 + 3°C).

Test Equipment:

18.1.2.1
18.1.2.2

An<environmental chamber capable of maintaining 158 + 5°F (

Mminimum of 100 1hf/inl (gage) (690 kPa) air supply.

a positive

bf/in

/5 + 5

70 + 3°C).

18.1.2.3 Pneumatic circuit to cycle test unit in environmental chamber.

18.1.3

Test Procedure:

18.1.3.1

Connect parking brake air port to the pneumatic circuit.

18.1.3.2 Soak test unit for 2 h at 158 + 5°F (70 + 3°C); then pneumatically
cycle the parking chamber from the fully released to the fully applied
position (full stroke to zero stroke and back to full stroke position)
while ?aintaining 158 + 5°F (70 + 3°C) by applying 0 - 700 + 5 to 0
1bf/in¢ (gage) (0 - 690 + 35 - O kPa) air pressure at a rate of 6

cycles/min minimum for 22 hours.
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18.1.3.3 Repeat procedure specified in paragraph 18.1.3.2 four times to
accumulate -a total of 96 h and a minimum of 30 000 cycles.

18.1.3.4 After cycling, leak test the parking chamber per Section 4.1.

18.2 Service Chamber:

18.2.1 Conditions: Same.as those set forth in paragraph 18.1.1 except the test
unit's spring chamber is to be caged pneumatically or mechanically during

testing (if applicable).

18.2.2 Tgst Equipment: Same as specified in paragraph 18.1.2.

18.2.3 Test Procedure:

18.2.3.1 |Connect the service chamber air port to the pneumatic circuit.

18.2.3.2 |Soak test unit for 2 h at 158 + 5°F (70 + 3°C); 'then pneumatfically
cycle the service chamber from the fully released to the fullly applied
position (full stroke to zero stroke and back to full stroke|position)
while a1nta1n1ng 158 + 5°F (70 + 3°C) by\applying 0 - 100 +/5 to O
1bf/in gage) (0 - 690 + 35 - kPa) ajf/pressure at a rate off six
cycles/min minimum.

18.2.3.3 |Repeat procedure specified in paragraph 8.2.3.2 four times tp
accumulate a total of 96 h and minimum of 30 000 cycles. '

18.2.3.4 |After cycling, Teak test the service chamber per Section 4.2

19. VIBRATION TEST:

This|procedure provides uniform test methods for evaluating "Servjiice" and
“Comhination" air brake actuators for resistance to vibration fatligue damage.

19.1 Conditions:

19.1.1 80 + 20°F~(27 + 11°C) ambient temperature.

19.1.2 Ppeumatically or mechanically cage the test unit's spring champer (if

applicable).
19.1.3 The brake actuator may be tested with its "pushrod" and "service chamber
return spring" removed from the assembly.
19.1.4 If the unit is tested with the "pushrod" and "service chamber return

spring" installed, pushrod “tie-down" fixturing sha]l be employed (see
Figs. 3 and 4).

19.2 Test Equipment:

19.2.1

Warning:

Adequate shielding and/or isolation of the test unit shall be

provided during vibration testing to protect operators and all personnel
and property in the area of testing.

19.2.2 Vibration equipment capable of providing a sinusoidal acceleration input.
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