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The changes to this document inclide-

Added Section 4.3—
Added Section 7—M
Added Section 10.3-
Added Section 13.2-
To provide test proc
General editorial ch4

Leakage—Disc Brake Caliper Flange Sea

inimum Pressure Response—Service Chamber

—Low Temp Leakage—Disc Brake Caliper Flange Seal

—Low Temp Min Pressure Response—Service Chamber

bdures appropriate for Actuators used with Air Disc Brakes

nges to provide consistent outline format and numbering scheme
1. SCOPE

This SAE Recomm
combination brake g
units designated A, £

pbnded Practice provides procedures and methods{for/testing service, spring 3
ctuators with respect to durability, function, and environmental performance. A
B, C, D, and E are to be used to perform all testsper 1.1 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 (Sectioh 8)

Force output and strpke-service chamber (Section 9)

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

Low temperature opgrational test-service chamber (Section 13)
Corrosion resistancg-parking and. service chamber (Section 14)
Mechanical back-offjrelease_ mechanism (Section 15)

Proof pressure test-parking and service chambers (Section 16)

Cycle test-parking chamber (Section 17)

pplied parking, and
Mminimum of five test

Cycle test-service chamber (Section 18)

Elevated temperature cycle test-parking and service chambers (Section 19)
Vibration test (Section 20)
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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, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org.

ASTM B 117  Method of Salt Spray (Fog) Testing

3. DEFINITIONS
3.1 Hold-Off Pressure

A decrease of parkirjg chamber air pressure for parking brake application (extend power 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 fofapplying 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).
3.11 Fully Caged Power Spring

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

4.1.1.1

4112

41.2

4.1.2.1

4.1.2.1

4122

41.23

4124

41.25

41.2.6

41.3

4.1.3.1

4132

4133

4134

4.1.35

4.1.3.6

4137

Conditions

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

Parking chamber is to be uncaged.

Test Proced

Preconditi

times us

Pressurizd

Allow the

Establish

Measure |

Lire

pning Cycle

.1 Pneumdtically actuate the parking chamber from fully applied to fully released and back

ing 620 to 830 kPa (90 to 120 Ibf/inz) (gage) air pressure.

the parking chamber with air to 860 to 900 kPa (125 to 130 Ibf/inz) (gage).
hir pressure in the unit to stabilize for 5 min £ 1 min.
hir pressure at 860 kPa + 7 kPa (125 Ibf/in? + 1 |bflin?) (gage).

bakage rate with a flow meter.

Record le@kage rate.

Alternate Te

Preconditi

Connect t

Connect 3

Pressurizé

Stabilize t

Establish

St Procedure
bning cycles per 4.1.2.1.
he parking chamber to'a.20 485 cm?® + 820 cm® (1250 in® + 50 in®) air tank.
pressure gage (0r equivalent device) to measure pressure change.
the parking/.chamber and air tank to 860 to 900 kPa (125 to 130 Ibf/in2) (gage) a

ne airpressure for 5 min £ 1 min.

to fully applied three

I pressure.

ber and air tank and

h ‘pressure of 860 kPa + 7 kPa (125 Ibf/in® + 1 Ibf/inz) (gage) in the parking cham

close shut

-off valve at the air tank inlet.

Record the pressure change after 10 min + 0.1 min.

4.2 Leakage—Service Chamber

4.21

4.2.11

4.2.1.2

4213

Conditions

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

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

Maintain the parking chamber at 860 to 900 kPa (125 to 130 Ibf/in®) (gage)—if applicable.
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4.2.2 Test Procedure

4.2.21

4.2.21

4222

4223

4224

4225

4226

423

4.2.31

4232

4233

4234

4.2.35

4.2.3.6

4237

4.3 Leakage—Dis

4.31

4.3.11

4.3.1.2

4.3.1.3

Preconditi

from full

on Cycles

stroke to zero stroke and back to full stroke position.

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

Pressurize the service chamber with 860 to 900 kPa (125 to 130 Ibf/in?) (gage) air pressure.

Allow the air pressure in the unit to stabilize for 5 min £ 1 min.

Establish ;

Measure |

Record legkage rate.

Alternate Te

Preconditi

Connect t

Connect 3

Pressurize

Stabilize t

Establish
close shut

Record th

Conditions

27° C £ 11

Maintain t

bakage rate with a flow meter.

st Procedure

pning cycles per 4.2.2.1.

he service chamber to a 20 485 cm® + 820 cm® (1250 in%)* 50 in®) air tank.
pressure gage (or equivalent device) to measure.pressure change.

the service chamber and air tank to 860 t0.900 kPa (125 to 130 Ibf/in®) (gage).
ne air pressure in the service chamber @nd air tank for 5 min = 1 min.

h pressure of 860 kPa + 7 kPa (125 Ibf/in? + 1 Ibf/in2) (gage) in the service cham|
-off valve at the air tank inlet.

b pressure change after 10-min + 0.1 min.

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

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

he_parking chamber at 860 to 900 kPa (125 to 130 Ibf/in®) (gage)—if applicable.

ber and air tank and

Caliper flange test fixture should simulate the actual air disc brake caliper with regard to sealing flange of the
internal rubber boot, surface conditions, finish and rigidity. See Figure 2.

4.3.2 Test Procedure

4.3.21

43.2.2

Apply 21.0 kPa + 3.0 kPa (3.0 Ibf/in® + 0.5 Ibf/in®) (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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PARKING (SPRING) CHAMBER

CALIPER FLANGE

B \ SEAL FIXTURE
|
|

PRESSURE SOURCE
TO CAGE SPRING L
B9 1
1
\
I
PRESSURE / L—
SQURCE L
=S
/
SERVICE CHAMBEH
1250 IN.3

5. CHAMBER VOU
5.1 Parking Cham

5.1.1 Conditions

5111 27°C 11

5.1.2 Test Procedu

UME—PARKING AND SERVICE CHAMBER

ber

FIGURE 2 - DISC BRAKE CALIPER FLANGE LEAKAGE:TEST SCHMATIC

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

re

ctuator to obtain the

the inlet port in the
mount of fluid for all

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 §
zero strokg position.

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

5.1.2.4 Connect the patking chamber air port to the test apparatus as shown in Figure 3 with
highest pgsitian.” The fluid reservoir shall be of sufficient capacity to insure an adequate 4
bleeding gnd”’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 Ibf/inz) (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.

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.
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5.1.2.7 Close the

inlet up. L

NOTE: Care must K
chamber teg

5.1.2.8 The volun

in5.1.2.6
5.2 Service Cham
5.2.1 Conditions

5211 27°Cx1

Do

AIR SUPPLY /1 |
PRESSURE
REGULATOR
~«—1——— FLUID RESERVOIR
(USE WATER OR OTHER
SUITABLE FLUID)
DRAIN VALVE (<— INLET VALVE
>
ORAIN

-«—— BRAKE ACTUATOR

!

FIGURE 3 - VOLUME TEST SCHEMATIC

drain valve and carefully disconnect the“actuator from the test apparatus holding
rain and measure the fluid remaining-in the actuator.

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

and 5.1.2.7.

ber

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

he parking chamber

the measurement of

e of the parking chamber for the given test stroke shall consist of the sum of thg¢ volumes measured

5.2.2 Test Proced

5.2.21 Cage the
procedure

5222

5.2.2.3

5224

position.

ure

power spring per 5.1.2.1 (if applicable).

Obtain zero stroke position per 5.1.2.2.

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

The power spring shall remain caged for this entire

Connect the service chamber air port to the test apparatus as shown in Figure 3 with the inlet port in the highest
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5225

5.2.2.6

5227

NOTE:

52.2.8

6. MAXIMUM RELEASE AND HOLD-OFF PRESSURE—PARKING CHAMBER

6.1 Conditions

6.1.1

6.2 Test Procedure

6.2.1

6.2.11

6.2.1.2

6.2.1.3

6.2.2

6.2.21

6.2.3

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 insure adequate bleeding.

Close the drain valve, open the inlet valve, and pressurize the fluid reservoir to 690 kPa + 35 kPa (100 Ibf/in? +
5 Ibf/in®) (gage). Allow the actuator pushrod to move to its test stroke position (rated, full, or other specified
stroke). When at this test stroke position, measure the distance from the reference point on the actuator
pushrod to the fixed point of the actuator used in 5.1.2.2. This recorded distance measured minus the recorded
distance measured in 5.1.2.2 for zero stroke position is the service chamber test stroke. After 30 s of the
pushrod in its test stroke position, close the inlet valve, open the drain valve, and measure the amount of fluid
expelled when the actuator pushrod returns to its zero stroke pasition

Measure residual chamber fluid per 5.1.2.7.

Care must Qe taken that any fluid expelled from the test apparatus circuit is not included in the measurement of
chamber tegt volume.

The volume of the service chamber for the given test stroke shall consjst of the sum of thg volumes measured
in5.2.2.6 and 5.2.2.7.

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

Power Spring Preset—Parking Brake

Fully cagg the power spring in the parking chamber either pneumatically or mechanically as specified by the
manufactyrer.

Maintain the power spring in thecaged position for 24 h minimum.
Release the power spring\to a full stroke position after the required preset period.
Preconditior|ling Cycles

Apply preg¢onditioning cycles per 4.1.2.1.

On the third Cycle, measure and record Siroke versus air pressure in the apply and release direction for the full
stroke of the brake actuator. It is recommended measurements be taken in 6.4 mm (0.25 in) increments or as
otherwise specified.

7. MINIMUM PRESSURE RESPONSE—SERVICE CHAMBERS

7.1 Conditions

7.11

7.1.2

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

Maintain the parking chamber at 860 to 900 kpa (125 to 130 Ibf/in?) (gage)—if applicable.
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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

s
o

) ]

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

DISPUACEMENT TRANSDUCER

PYSHROD 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 x 11 °LC (80 °F + 20:2k) ambient temperature.
8.2 Test Procedure

8.2.1  Mount Unit tp 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.

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
spring (if applicable).
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8.2.5 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.

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

8.2.7

8.2.8

9. FORCE OUTPUT AND STROKE—SERVICE CHAMBER

9.1 Conditions

9.1.1

9.2 Test Procedure

9.2.1

9.2.11

9.2.2

9.23

NOTE:

924

9.2.5

9.2.6

9.2.7

9.2.8

9.2.9

If an X-Y recorder is used, “zero” the linear displacement (pushrod travel) on the X-Y recorder after the 35 to 45 N
(8 to 10 Ib) preload has been applied.

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 6.4 mm (0 to 0.25 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 P ishrod when activated hy the pnrlung chamber from zero to full stroke

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

Mount Unit tp Test Fixture
Same as procedure specified in 8.2.1.

Cycle the sgrvice chamber three times pneumatically from'full stroke to zero stroke and badk to full stroke using
620 to 830 KPa (90 to 120 Ibf/in2) (gage).

Install the tept unit and holding fixture in suitableforce versus stroke measuring equipment.

The test fixturing must provide guiding of the test units pushrod which will assure a pushrofl angularity with the
mounting sufface of the chamber of 90.degrees + 1 degree during force output testing.

Fully cage the power spring in_the ‘parking chamber (if applicable) either pneumatically|or mechanically as
specified by|the manufacturer.

If an X-Y regorder is used.to.record force versus stroke, “zero” the force output on the X-Y re¢order at this point in
the procedufe.

Apply a 35 tp 45 N (8to 10 Ib) preload to the end of the test unit's pushrod.

If an X-Y regorder is used, “zero” the linear displacement (pushrod travel) on the X-Y recordef after the 35 to 45 N
(8 to 10 Ib) preload has been applied.

Apply 830 kPa = 14 kPa (120 Ibf/in? + 2 Ibf/in2) (gage) to the service chamber and record the service chamber
force output from zero to full stroke in the brake application direction (stroke extend) in 0 to 6.4 mm (0 to 0.25 in)
increments. If an X-Y recorder is used, plot a force versus stroke curve.

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)
(9age).
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10. LOW TEMPERATURE LEAKAGE—PARKING AND SERVICE CHAMBER

10.1 Leakage, Low

10.1.1 Conditions

Temperature—Parking Chamber

10.1.1.1 —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.

10.1.2 Test Proced

ure

10.1.2.1 Connect t
860 to 90
uncaged.

he parking chamber to a 20 485 cm® £ 820 cm® (1250 in® + 50 in ) air tank. Pres
) kPa (125 to 130 Ibf/in? ) (gage). Do not pressurize the parking chamber, (Rark

10.1.2.2 Limit stroKe of unit to 75% + 5% of rated stroke.

10.1.2.3 Soak test
10.1.2.4 After the
130 Ibf/in®
(12510 13
up air.
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 Connect 4

10.1.3.3 Pressurizd
Parking ck

10.1.3.4 Record th

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

ow temperature soak is completed pressurlze the parklng chamber to 860
gage) with air from the 20 485 cm® + 820 cm® (1250)in® + 50 in®) air tank. If

ne parking chamber and air tank air pressurefor 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 all results.

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.

the air tank’to 860 to 900 kPa (125 to 130 Ibf/in®) (gage). Do not pressurize t
amber is'to’be uncaged. Perform procedures specified in 10.1.2.2 to 10.1.2.6.

b pressUre change after 10 min + 0.1 min.

surize the air tank to
ng chamber is to be

to 900 kPa (125 to
the 860 to 900 kPa

0 Ibf/in“) (gage) air pressure cannot be maintained, itlis permissible to apply room temperature make-

blve.

e parking chamber.

10.2 Leakage, Low

10.2.1 Conditions

Temperature Service Chamber

10.2.1.1 —-40°C +1 °C (40 °F = 2 °F).

10.2.2 Test Proced

ure

10.2.2.1 Connect the service chamber to a 20 485 cm® + 820 cm’® (1250 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.

10.2.2.2 Cage the parking chamber mechanically or pneumatically with 860 to 900 kPa (125 to 130 Ibf/inz) (gage) to
maintain the power spring in the fully caged position (if applicable).

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

/f-Holding Fixtur

2

e-

Mtg. Nuts Per Manufacuurer.
Torque to Manufacturer's Specifications.

r-.-i'-

t

e e e e —

'Y 1 b 1
/ Jtee T Cafife T

Plates

S-Cam Actuator

Pushrod
Extension

with

Welded Construction -— i

Coliet Nuts Per
anufacturer.

Torque to Manufacturer'g
Specifications.

Wedge Actuator

FIGURE 5 - FORCE OUTPUT TEST SCHEMATIC

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

10.2.2.5 After the low temperature soak is completed, pressurize the service chamber to 860 to 900 kPa (125 to

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

130 Ibf/in%) (gage) with air from the 20 485 cm?® + 820 cm® (1250 in® + 50 in®) air tank. If the 860 to 900 kPa
(125 to 130 Ibf/in®) (gage) air pressure cannot be maintained, it is permissible to apply room temperature make-
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10.2.2.7 Establish air pressure at 860 kPa + 7 kPa (125 Ibf/in? + 1 Ibf/in2) (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

10.2.3.2

10.2.3.3

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

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

Pressurize the air tank to 860 to 900 kPa (125 to 130 Ibf/inz) (gage). Perform procedures specified in 10.2.2.2

to 10.2.2.¢

10.2.3.4 Record th
10.3 Leakage—Dis
10.3.1 Conditions

10.3.1.1 —-40°C % 1

10.3.1.2 Caliper flg

internal ru
10.3.1.3 Soak test
10.3.2 Test Proced

10.3.2.1 Apply 21.
stabilize fq

10.3.2.2 Record th
11. LOW TEMPERA
11.1 Conditions

1111 —40°Ct1°

NOTE: If the testis
completed W

b pressure change after 10 min + 0.1 min.

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

°C (—40 °F + 2 °F).

nge test fixture should simulate the actual air disc brake caliper with regard to
bber boot, surface conditions, finish and rigidity.

Lnit and pressurized air tank at —40 °C £ 1 °C (—40 °F £ 2 °F) for 16 h minimum.
Lre

kPa + 3.0 kPa (3.0 Ibf/in® + 0.5 Ibf/inz) (gage) air pressure to the caliper flange
r a minimum of five (5) minutes, then close air valve.

b pressure change after 10-min'+ 0.1 min.

TURE MAXIMUM RELEASE AND HOLD-OFF PRESSURE—PARKING CHAMB

C (—40 °F £2-9F).

to be¢performed outside of the cold box, soak at —43 °C £ 1 °C (—45 °F = 2 °F) an
ithin>45 min after removal from the cold box.

sealing flange of the

fest fixture. Allow to

ER

d all testing must be

11.2 Test Procedure

11.2.1

11.2.2

11.2.3

11.2.4

Soak test unit and pressurized air tank at test condition temperature for 16 h minimum.
Power spring pre-set per 6.2.1.

Precondition cycle per 4.1.2.1.

chamber in the apply and release direction per 6.2.3.

Measure and record the service chamber pushrod stroke versus air pressure when actuated by the parking
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12. LOW TEMPERATURE FORCE OUTPUT—PARKING CHAMBER
12.1 Conditions
12.1.1 -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 (40 °F % 2 °F) and all testing must be
completed within 15 min after removal from the cold box.

12.2 Test Procedure

40 1o H
TOTTTTTITTITTTarTT.

12.2.1 Soak test unitatthetestconditiomtemperature-for
12.2.2 Measure angl record force output per 8.2.

13. LOW TEMPERATURE OPERATIONAL TESTS—SERVICE CHAMBER
13.1 Low Temperajure Operational Test—Service Chamber

13.1.1 Conditions
13.1.1.1 -40°C £1pPC (-40 °F 12 °F).
13.1.2 Test Procedure

13.1.2.1 Establish pero stroke position of the pushrod relative~to a reference surface. Mark thg pushrod for stroke
measurenjent required in 13.1.2.9.

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

NOTE: The test fixjuring must guide pushrod, when actuated, to maintain perpendicularity to thgd chamber mounting
surface with|n £1 degree.

13.1.2.3 Connect the service chamber to &.20 485 cm® + 820 cm® (1250 in® + 50 in®) air tank with a three-way air shut-off
valve attaghed between the dir port and air tank to enable cycling of the service chamber.

13.1.2.4 With the shut-off valve elosed, pressurize the air tank to 860 to 900 kPa (125 to 130 Ibf/inz) gage) air pressure.

13.1.2.5 Soak the fest 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 slroke 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. (Room
temperature air permissible, do not use air from air tank per 13.1.2.3)

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).

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. It is permissible to use room temperature make-up air to the air tank to
maintain 620 kPa + 35 kPa (90 Ibf/in? £ 5 Ibf/in?) (gage).

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/inz) (gage).
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13.2 Low Temperature Minimum Response Pressure—Service Chamber

13.2.1 Conditions

13.21.1 -40°C 1

°C (-40 °F 2 °F).

13.2.1.2 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.

13.2.1.3 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 The testu
14.1.2 Test Proced
14.1.2.1 The testu
14.1.2.2 After the U

a. Service chambe

50ak period, pneumatically cage the combination actuator parking chambef(p
re air permissible, do not use air from air tank per 13.1.2.3.)

ure
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 for96 h to a continuous salt test per ASTM B 117.
ure

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

nit has'been air dried, test per the following procedures:

[ leakage per 4.2

pwer spring. (Room

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

.02 in). This is the

Pressurize chamber
y 152 mm (6 in) per

b. Service chamber force output and stroke per Section 9

c.
14.2 Parking Cham
14.2.1 Conditions
14.2.1.1
14.2.2 Test Proced

14.2.2.1

Service chamber disassembly and inspection

ber

The test unit shall be exposed for 96 h to a continuous salt spray test per ASTM B 117.

ure

Limit the piston rod stroke to 75% + 5% of rated stroke.
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14.2.2.2 The test unit shall cycle at a minimum rate of 12 cycles/h.

NOTE: Parking chamber may be tested in tandem as a combination unit.

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

a. Parking chambe

r leakage per 4.1

14.3 Combination Actuator

14.3.1 Conditions

14.3.1.1 Thetestu
14.3.2 Test Proced
14.3.2.1 Limit the g

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

15.1 Exceptions

hit shall be exposed for 96 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 output and stroke per Section 9

I disassembly and inspection

ACK-OFF RELEASE MECHANISM

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

15.2 Conditions

1521 27°C+£11°

15.3 Test Procedur

C (8Q0°F.% 20 °F) ambient temperature.

e

vo parking chamber

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 maximum running torque for each application.

16. PROOF PRESS
16.1 Parking Cham

16.1.1 Conditions

URE TEST—PARKING AND SERVICE CHAMBER

ber

16.1.1.1 27 °C + 11 °C (80 °F £ 20 °F) ambient temperature.

16.1.1.2 Limit actuator stroke to 75% + 5% of rated stroke.
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16.1.2 Test Proced

16.1.2.1

ure

Place test unit in a burst chamber and connect parking chamber air port to a hydraulic pressurizing means.

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

16.1.2.2

or water) for a minimum of 15 s.

16.1.2.3

Release the pressure and purge the unit of liquid medium.

Pressurize the parking chamber to 2070 kPa + 70 kPa (300 Ibf/in? + 10 Ibf/inz) (gage) hydrostatic pressure (oll

16.1.2.4 Leak test

16.1.2.5
dures and

16.2 Service Cham

16.2.1 Conditions

16.2.1.1 27 °C = 11

haenarkinachamberner 4 1
HEe-paHcg-crapeper—-a—-

inspect components for structural damage.

ber

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

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

16.2.1.3 Cage the
16.2.2 Test Proced

16.2.2.1 Place tes

means.
WARNING: In the e

16.2.2.2 Pressurize
or water) f

bower spring per 6.2.1.1 (if applicable).
Lre

unit in a burst chamber and connect the service chamber air port to a hyd

ent a pressurized unit explodes, the burst chamber must prevent injury to person

the service chamberto 2070 kPa + 70 kPa (300 Ibf/in? + 10 Ibf/iin?) (gage) hyd
or a minimum of 1575,

16.2.2.3 Release t

e pressure and purge the unit of liquid medium.

16.2.2.4 Leak test the service_chamber per 4.2.

16.2.2.5 After all t

tingris"’completed, disassemble the service chamber and inspect components fo

After all tg¢sting is completed, disassemble the parking chamber, using manufacturéer's’ r¢commended proce-

rostatic pressurizing

S in the area.

rostatic pressure (oil

structural damage.

17. CYCLE TEST—PARKING CHAMBER

17.1 Conditions

1711 27°Cx11°

17.2 Test Procedur

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

e

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

17.2.2 Preset power spring per 6.2.1.
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