@ A = The Engineering Society SURFACE ear
For Ad Mobilit -

WM . -d sea Air and space, ~ VEHICLE

INTERNATIONAL RECOMMENDED o

REAF.
AUG95

400 Commonwealth

Drive, Warrendale, PA 15096-0001 P RA CTI C E Reaffirmed

An American National Standard

1988-06
1995-08

Superseding J1469 JUN88

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

Foreword—This
format.

1. Scope—Th
applied par

1.1 and 1.2.

Maximu
Force o
Force o
Low te

Figure 1).

ing, and combination brake actuators with respect to durability;function, an

performance. A minimum of five test units designated A, B, C, D, and E are to.be used to per

1.1 Test Procedures

Leak rafe-parking and service chambers (Section 4)
Chambgr volume-parking and service chambers (Section.5)

n release and hold-off pressure-parking chamber (Section 6)
Itput and stroke-parking chamber (Section*)

Iitput and stroke-service chamber (Section8)

perature leakage-parking and servicésxchambers (Section 9)

Low temperature maximum release and hold-off pressure (Section 10)

Low temperature force output-parking chamber (Section 11)

Low temperature operational test-service chamber (Section 12)

Corrosign resistance-parking and Sefvice chamber (Section 13)
Mechanjcal back-off release mechanism (Section 14)

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

Cycle tast-parking chamber(Section 16)

Cycle tgst-service chamber (Section 17)

Elevatedl temperature €ycle test-parking and service chambers (Section 18)
Vibratioh test (Section 19)

1.2 Test Sequence.Chart—The test sequence as charted in the "Test Sequence Chart" shall be
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s SAE Recommended Practice provides procedures and methods for testing| service, spring

l environmental
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mandatory (see

1.3 Purpose—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—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM B 117—Method of Salt Spray (Fog) Testing

3. Definitions
3.1 Hold-Off Pressure—A-decrease-ofparking-chamberaipressure-forparking-brake-applieatign (extend power
spring).

3.2 Release Prg¢ssure—An increase of parking chamber air pressure to release the patking hrake (compress
power spring).

3.3 Parking Chamber Apply—Extend power spring.

3.4 Parking Chamber Release—Compress power spring.

3.5 Full Stroke+—Maximum stroke of a unit.

3.6 Rated Strode—The minimum design stroke of a unit.

3.7 Service Brgke Actuator—Air activated actuator for applying the foundation brake.

3.8 Parking Brgke Actuator—Mechanically applied actuator for restraining the vehicle.

3.9 Combination Brake Actuator—Combined service and parking section actuator.

3.10 Zero Strokg—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.

NOTE—Thig3 may be ,accomplished either pneumatically or mechanically per the manufacturer's
recdmmendedprocedure.

4. Leak Rate-Rarking/and Service Chambers

4.1 Leakage—Parkingchamber:

4.1.1 CONDITIONS

41.1.1 27°C+11°C (80 °F £ 20 °F) ambient temperature.
4.1.1.2 Parking chamber is to be uncaged.

4.1.2 TEST PROCEDURE

4.1.2.1 Preconditioning Cycle—Pneumatically actuate the parking chamber from fully applied to fully released and
back to fully applied three times using 620 to 830 kPa (90 to 120 Ibf/in?) (gage) air pressure.

‘DISll‘Ibuled under license from the IHS Archive
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41.2.2

4.1.2.3

41.2.4

4.1.2.5

4.1.2.6

4.1.3

41.3.1

4.1.3.2

4.1.3.3

4.1.3.4

4.1.3.5

4.1.3.6

4.1.3.7

4.2 Leakage—§

421

42.1.1

4.2.1.2

4.2.1.3

4.2.2

4221

4222

4.2.2.3

4.2.2.4

4.2.2.5

4.2.2.6

Pressuri

ze the parking chamber with air to 860 to 900 kPa (25 to 130 Ibf/in?) (gage).

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

Establish air pressure at 860 kPa + 7 kPa (125 Ibf/in? + 1 Ibf/in?) (gage).

Measure leakage rate with a flow meter.

Record |

eakage rate.

ALTERNATE TEST PROCEDURE

Precond
Connect
Connect
Pressur
Stabilize

Establis
and clos

Record

CONDITION
27°C+
Limit the
Maintairn

TEST PROC

Precond
(90 to 11

itioning Cycle—Per 4.1.2.1.

the parking chamber to a 20 484 cm? + 820 cm® (1250 in® + 50 in®) air tank.

a pressure gage (or equivalent device) to measure pressure change!

ze the parking chamber and air tank to 860 to 900 kPa (125 to.130 Ibf/in?) (gage)

the air pressure for 5 min = 1 min.

e shut-off valve at the air tank inlet.

he pressure change after 10 min £ 0.1 minx

ervice Chamber

S

11 °C (80 °F % 20 °F) ambhient temperature.

stroke to 75% * 5% ofirated stroke.

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

ition_CBycles—Cycle the service chamber three times pneumatically, by applying
P0-Ibf/in?) (gage) from full stroke to zero stroke and back to full stroke position.

air pressure.

W a pressure of 860 kPa + 7 kPa (125 Ibf/in? + 1 Ibf/in?) (gage) in the parking chanmber and air tank

620 to 830 kPa

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 a pressure of 860 kPa + 7 kPa (125 Ibf/in® + 1 Ibf/in?) (gage) in the service chamber.

Measure leakage rate with a flow meter.

Record leakage rate.
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4.2.3

ALTERNATE TEST PROCEDURE

4.2.3.1  Apply pr

4.2.3.2

4.2.3.3

4.2.3.4 Pressuri

4.2.3.5

4.2.3.6 Establis

4.2.3.7 Record

5.

51

511

51.2

5.1.2.1 Fully ca

5.1.2.2 Record

5.1.2.3 Release

5.1.2.4 Connect

5.1.2.5 Closeth

econditioning cycle per 4.2.2.1.

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.

ze the service chamber and air tank to 860 to 900 kPa (125 to 130 Ibf/in?) (gage).

Stabilize the air pressure in the service chamber and air tank for 5 min + 1 min.

and clos

Chamber V

Parking Chamber

CONDITION

TEST PRO(

the zero

device t

highest
all bleed

in? + 12
open th
times to

e shut-off valve at the air tank inlet.
he pressure change after 10 min £ 0.1 min.

blume—Parking and Service Chamber

S—27 °C £ 11 °C (80 °F £ 20 °F) ambient temperature,
EDURE
je the power spring in the parking chamberpneumatically.

he distance from a reference point on-the actuator pushrod to a fixed part of the g
stroke position.

the power spring and allow the pushrod to return to its full stroke position or use
b restrain the pushrod to the required test stroke.

the parking chamber:air port to the test apparatus as shown in Figure 2 with thq
bosition. The fluid-reservoir shall be of sufficient capacity to insure an adequate a
ing and measurement of chamber volume.

e drain valvey open the inlet valve, and pressurize the fluid reservoir with 690 to 86
5 Ibfin?)-(gage). After the actuator rod has moved to its zero stroke position, clog

W a pressure of 860 kPa * 7 kPa (125 Ibf/in + 1 Ibf/in®) (gage) in the service chaaner and air tank

ctuator to obtain

a stroke limiting

 inlet port in the
mount of fluid for

D kPa (100 Ibf/
e the inlet valve,

e draif valve, and return the chamber to its test stroke position. Repeat this pfjocedure several

insure adequate bleeding.

' Distributed under license from the IHS Archive
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5.1.2.6

5.1.2.7

5.1.2.8

Pouee
AIR SUPPLY

PRESSURE
REGULATOR

- — 'f"'LUID RESERVOIR

Close tf
(200 Ibf
the inlet
returns
point on
measurg
stroke.

"SUITABLE FLUID)

DRAIN VALVE K< 'NLET.VALVE

~

—~
Py

DRAIN
-—— BRAKE ACTUATOR

J

FIGURE 2—CONNECTION

e drain valve, opén)the inlet valve, and pressurize the fluid reservoir to 690
n? + 5 Ibf/in?) (gagé). Allow the actuator rod to move to the zero stroke position.

kPa + 35 kPa
After 30 s, close

valve, open,the\drain valve, and measure the amount of fluid expelled when the actuator pushrod

o its test position (rated, full, or other specified stroke). Record the distance frg
the actuator pushrod to the fixed point of the actuator used in 5.1.2.2. The rq
d minys the recorded distance measured in 5.1.2.2 for zero stroke position is

m the reference
corded distance
he actuator test

Close the drain valve and carefully disconnect the actuator from the test apparatus holding the parking
chamber inlet up. Drain and measure the fluid remaining in the actuator.

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

The volume of the parking chamber for the given test stroke shall consist of the sum of the volumes
measured in 5.1.2.6 and 5.1.2.7.

Distributed under license from the IHS Archive
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5.2 Service Chamber

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

5.2.2 TEST PROCEDURE

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

5.2.2.2  Obtain zero stroke position per 5.1.2.2.

5.2.2.3 Use a stroke-tmiting-device-terestrain-the-pushrocteotherequiredteststroke—————

5.2.2.4 Connect

highest

5.2.2.5 Close th

125 Ibf/i
inlet val
several

5.2.2.6 Close tf

(100 Ibf
other sp
the actu

minus the recorded distance measured in 5.1.2.2for zero stroke position is the servi

stroke.
measursg

5.2.2.7 Measurd

NOTE—

5.2.2.8 The vol

6.

6.1

6.2

6.2.1

6.2.1.1

6.2.1.2

measurg

Maximum R

Conditions

the service chamber air port to the test apparatus as shown in Figure 2 with-thg
position.

e drain valve, open the inlet valve, and pressurize the fluid reseryoirywith 690 to
h?) (gage). After the actuator pushrod has moved to the required-test stroke pq
e, open the drain valve, and return the chamber to its zero stroke position. Repe
imes to insure adequate bleeding.

e drain valve, open the inlet valve, and pressurize\the fluid reservoir to 690
n? + 5 Ibf/in?) (gage). Allow the actuator pushrodto‘move to its test stroke positi
bcified stroke). When at this test stroke position, teasure the distance from the rg
ptor pushrod to the fixed point of the actuator-used in 5.1.2.2. This recorded dig

After 30 s of the pushrod in its test stroke-position, close the inlet valve, open the
the amount of fluid expelled when the'actuator pushrod returns to its zero stroke

residue chamber fluid per 5.1.2.°A

Care must be taken that @any fluid expelled from the test apparatus circuit is no
measurement of chamber test volume.

ime of the service.chamber for the given test stroke shall consist of the sum
din5.2.2.6 and 5:2.2.7.

elease and,Hold-Off Pressure—Parking Chamber

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

inlet port in the

860 kPa (100 to
sition, close the
ht this procedure

kPa + 35 kPa
pbn (rated, full, or
ference point on
tance measured
ce chamber test
drain valve, and
position.

t included in the

of the volumes

Test Proced

POWER SP

ulrc

RING PRESET—PARKING BRAKE

the manufacturer.

6.2.1.3 Release

Maintain the power spring in the caged position for 24 h minimum.

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

Fully cage the power spring in the parking chamber either pneumatically or mechanically as specified by

Distributed under license from the IHS Archive
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6.2.2 PRECONDITIONING CYCLES—Apply preconditioning cycles per 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 actuator. It is recommended measurements be taken in 6.4 mm (0.25 in) increments
or as otherwise specified.

7. Force Output and Stroke—Parking Chamber

7.1 Conditions—27 °C £ 11 °C (80 °F 20 °F) ambient temperature.

7.2 Test Procedure

7.2.1 MOUNT UNIT To TEST FIXTURE—Mount the test actuator to a holding fixture using moJmting hardware
specified Jy the manufacturer and tightened to the manufacturer's recommended torgue;-The holding fixture
shall be cgnstructed with sufficient strength and rigidity to minimize fixture deflection-under loading (Figure 3).

7.2.2 Cycle the jparking chamber three times pneumatically from full stroke to zero stroke and back to full stroke
using 620 to 830 kPa (90 to 120 Ibf/in?) (gage).

7.2.3 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 agsure a pushrod
arjgularity with the mounting surface of the chamber, of 90 degrees = 1 degree dufing force output
tepting.

7.2.4  Apply 690[to 830 kPa (100 to 120 Ibf/in?) (gage) air pfessure 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 th¢ procedure.

7.2.6 Apply a34to45 N (8 to 10 Ib) preload to the end of the test unit's pushrod.

7.2.7 Ifan X-Y recorder is used, "zergthe linear displacement (pushrod travel) on the X-Y recordgr after the 35 to
45 N (8 to|10 Ib) preload has been applied.

7.2.8 Gradually [release all airspressure from the parking chamber and record the parking champer 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<XsY recorder is used, plot a force versus stroke curve. Force outputs shal| be measured at
the end of|the setvice chamber pushrod when activated by the parking chamber from zero tp full stroke.

8. Force Outpbttand-Stroke=—ServiceCirambrer

8.1 Conditions—27 °C £ 11 °C (80 °F * 20 °F) ambient temperature.

8.2 Test Procedure

8.2.1 MOUNT UNIT To TEST FIXTURE—Same as procedure specified in 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 620 to 830 kPa (90 to 120 Ibf/in?) (gage).

Distributed under license from the IHS Archive
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Mtg. Nuts Per Manufac.urer.
Torgue to Manufacturer's Specifications.
1
90° = 1°

L4 e
i Holding Fixture -
. ///.Steel Channei &

1 Plates with
: Welded Construction

T —— Ll

/”ﬂ\/ﬂ‘*\
¥
L

$-Cam Actuator |

Pushrod \\ Eollet Nuts Per
Extension ) ? anufacturer.
Torque to Manufacturer'g

S A i Specifications.
——JJ o~

Wedge Actuator

FIGURE 3—MOUNT UNIT TO TEST FIXTURE
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test unit and holding fixture in 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.

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

If an X-Y recorder is used to record force versus stroke, "zero" the force output on the X-Y recorder at this
point in the procedure.

8.2.3 Install the

8.2.4

8.25

8.2.6 Apply a 35

8.2.7 Ifan X-Yr
45N (8 to

8.2.8 Apply 830
chamber f
(0to 0.25

8.2.9 Repeat pr
(9age).

9. Low Tempe

9.1 Leakage, L

9.1.1

9.11.1

9.1.1.2

9.1.2

9.1.2.1

9.1.2.2

9.1.2.3

9.1.2.4

9.1.2.5

9.1.2.6

9.1.2.7

CONDITION
—40 °C 1
Care mu

TEST PROC
Connect
tank to

chambe

Limit str

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

bcorder is used, "zero" the linear displacement (pushrod travel) on the X¢Y,tecord
10 Ib) preload has been applied.

kPa + 14 kPa (120 Ibf/in® + 2 Ibf/in?) (gage) to the service chamber and re
n) increments. If an X-Y recorder is used, plot a force versus.stroke curve.

pcedures specified in 8.2.3 to 8.2.6 for 690, 550, 415,275, 140 kPa (100, 80, 60, 4

rature Leakage—Parking and Service Chamber

w Temperature—Parking Chamber

S

L 1 °C (=40 °F + 2 °F).

st be taken to assure that the test unit is maintained at the specified temperature
EDURE

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

B60 to 900 kPa (125 to 130 Ibf/in®) (gage). Do not pressurize the parking ch
[ is to be-uncaged.

bke-0f unit to 75% + 5% of rated stroke.

pr after the 35 to

cord the service

brce output from zero to full stroke in the brake application direction (stroke extengl) in 0 to 6.4 mm

D, and 20 Ibf/in?)

ressurize the air
amber. Parking

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

After the low temperature soak is completed, pressurize the parking 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. 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-up air.

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

Establish air pressure at 860 kPa + 7 kPa (125 Ibf/in? + 1 Ibf/in?) (gage) and close shut-off valve.

Measure leakage rate with a flow meter. Record all results.
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9.1.3

9.13.1

9.1.3.2

9.1.3.3

9.1.3.4

9.2

9.2.1

9.2.2

ALTERNATE TEST PROCEDURE

Connect the parking 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/iin?) (gage). Do not pressurize the parking

chamber. Parking chamber is to be uncaged. Perform procedures specified in 9.1.2.2 t0 9.1.2.6.

Record the pressure change after 10 min £ 0.1 min.

Leakage, Lgw

CONDITION

TEST PRO(C

9.2.2.1 Connect

tank to §

9.2.2.2 Cageth

maintain

9.2.2.3 Limit str

9.2.2.4 Soak tes

9.2.2.5 After the

130 Ibffi
kPa (12

Taomuoaorat anaen Oh ool Ay
\AY IL;III'\)L/IMI.UI\‘ COUTVIVO OITTAINTiTuv el
S— —40 °C + 1 °C (=40 °F + 2 °F).
EDURE

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

b parking chamber mechanically or pneumatically with 860 to 900 kPa (125 to 130
the power spring in the fully caged position (if applicable).

bke of unit to 75% + 5% of rated stroke.

t unit and pressurized air tank at —40 °C +:2'°C (40 °F £ 2 °F) for 16 h minimum
low temperature soak is completed;-pressurize the service chamber to 860 to

h?) (gage) with air from the 20 485.cm? + 820 cm® (1250 in® + 50 in®) air tank.
5 to 130 Ibf/in?) (gage) air pressure cannot be maintained, it is permissible

temperature make-up air.

9.2.2.6  Stabilize

9.2.2.7 Establis

9.2.2.8 Measurg

9.2.3

ALTERNAT

9.2.3.1 Connect

9.2.3.2

9.2.3.3

9.2.3.4

the service chamber and, air tank air pressure for 5 min minimum.
 air pressure at 860.kPa + 7 kPa (125 Ibf/in? + 1 Ibf/in?) (gage).
leakage rate with a flow meter. Record all results.
E TEST,RROCEDURE

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

60 to 900 kPa (125 to 130 Ibf/in?) (gage). Do not pressurize the-parking chambel.

ressurize the air

Ibf/in?) (gage) to

000 kPa (125 to
f the 860 to 900
to apply room

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

9.2.2.2t09.2.2.7.

Record the pressure change after 10 min £ 0.1 min.

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

Distributed under license from the IHS Archive
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10. Low Tempe

rature 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 cold box, soak at -43 °C + 1 °C (45 °F = 2 °F) and all

testi

ng must be completed within 15 min after removal from the cold box.

10.2 Test Procedure

10.2.1

10.2.2

Soak test unit and pressurized air tank at test condition temperature for 16 h minimum.

aptnor

Power spr
10.2.3 Preconditi

10.2.4 Measure g

chamber i
11. Low Temps
11.1 Conditions-

NOTE—If th
testi

11.2 Test Proced
11.2.1 Soak test
11.2.2 Measure 3
12. Low Tempe
12.1 Conditions-

12.2 Test Proced

12.2.1 Establish
measuren

12.2.2 Limitthe p

bn cycle per 4.1.2.1.

nd record the service chamber pushrod stroke versus air pressure when actuate
N the apply and release direction per 6.2.3.

rature Force Output—Parking Chamber
—Same as 9.1.

e test is to be performed outside of the cold box,.soak at -43 °C + 1 °C (40 °
hg must be completed within 15 min after removalfrom the cold box.

ure

init at the test condition temperature for16 h minimum.
nd record force output per 7.2,

rature Operational Test-£Service Chamber

— - 40 °C +1 °C (- 40°E+2 °F).

ure

vero strokenposition of the pushrod relative to a reference surface. Mark the pU
ent required in 12.2.9.

ushrod stroke to 75% * 5% of rated stroke.

d by the parking

-+ 2 °F) and all

shrod for stroke

NOTE—The test fixturing must guide pushrod, when actuated, to maintain perpendicularity to the chamber
mounting surface within £1 degree.

12.2.3

Connect the service chamber to a 20 485 cm® + 820 cm® (1250 in® + 50 in®) air tank with a three-way air

shut-off valve attached between the air port and air tank to enable cycling of the service chamber.

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

pressure.
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12.2.5 Soak the test unit and air tank at - 40 °C £ 1 °C (- 40 °F £ 2 °F) per 9.1.1 for 16 h minimum as follows:

12.2.5.1 Combination Actuator—Parking chamber applied (extend power spring) to allow pushrod to stroke per

12.2.2.

12.2.5.2 Service

brake actuator (service chamber) zero pushrod stroke.

12.2.6 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 12.2.3.)

12.2.7 Open shut-off valve between air tank and air port and pressurize the service chamber to 620 kPa + 35 kPa
(90 Ibflin? p-E-btind-{gage):

12.2.8 Pneumatigally cycle the service chamber, from zero to the pushrod stroke limit (75% £-5% fated stroke) and
back to zgro stroke three times. It is permissible to use room temperature makesup air tp the air tank to
maintain 620 kPa + 35 kPa (90 Ibf/in? + 5 Ibf/in?) (gage).

12.2.9 On the thifd release stroke, measure and record the time required for the\pushrod to retract to within 0 to
6.4 mm (025 in) of its original position after the air pressure is released 100 kPa (0 Ibf/in?) (gage).

13. Corrosion Resistance—Combination, Parking, and Service Actuators

13.1 Service Chamber

13.1.1 CONDITION

13.1.2 Thetestu

13.1.3 After the U

a. Ser
b. Ser
c. Ser

13.2 Parking Chamber

13.2.1 CONDITION

13.2.2 TEST PRO(C

13.2.2.1 Limit the

Ss—The test unit shall be exposed for 96 h to acontinuous salt test per ASTM B 1
nit shall cycle at a minimum rate of 48 cyeles/h.

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

ice chamber leakage per 4.2

ice chamber force output and ‘stroke per Section 8
ice chamber disassembly, and inspection

S—The testunit shall be exposed for 96 h to a continuous salt spray test per AST]|

EDURE

17.

M B 117.

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

13.2.2.2 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.

13.2.2.3

a.

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

Parking chamber leakage per 4.1

blstrlbuted under license from the IHS Archive



https://saenorm.com/api/?name=5579d2b1515588d084f5034b302c7195

SAE J1469 Reaffirmed AUG95

13.3 Combination Actuator

13.3.1 ConDITIONS—The test unit shall be exposed for 96 h to a continuous salt spray test per ASTM B 117.
13.3.2 TEST PROCEDURE

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

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 Aft th.—- Haibk-hachkb B-aie-driad taoct nar tha foallov g o dirac:
0.4, er grorra S ot o UhiC U tC ST P T o CTomowig—pTroCCoOurT ST

Parking chamber leakage per 4.1

Seryice chamber leakage per 4.2

Seryice chamber force output and stroke per Section 8
Seryice chamber disassembly and inspection

o ow

14. Mechanical[Back-Off Release Mechanism

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

14.2 Conditions1+-27 °C + 11 °C (80 °F % 20 °F) ambient temperature:

14.3 Test Procedqure—Establish zero stroke position of the pushrod per 12.2.1. Apply the parking chamber
mechanical pack-off mechanism per the manufacturer's‘instructions to manually cage (compiess) the parking
chamber poer spring. Manually compress and release the power spring to within 0 to 6.4 mpm (1/4 in) of full
release five fimes. Record the maximum running tofque for each application.

15. Proof Presqure Test—Parking and Service €hamber

15.1 Parking Chamber

15.1.1 CONDITIONS

15.1.1.1 27 °C |11 °C (80 °F £ 20°F) ambient temperature.

15.1.1.2 Limit acfuator stroketo 75% + 5% of rated stroke.

15.1.2 TEST PROGEDURE

15.1.2.1 Place testmmitimaburstchamber-andconnectparkingctramber—air-porttoeahydranticpressurizing means.

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

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

15.1.2.3 Release the pressure and purge the unit of liquid medium.

15.1.2.4 Leak test the parking chamber per 4.1.
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15.1.2.5 After all testing is completed, disassemble the parking chamber, using manufacturer's recommended
procedures and inspect components for structural damage.

15.2 Service Chamber

15.2.1 CONDITION

15211 27°C+#

S

11 °C (80 °F % 20 °F) ambient temperature.

15.2.1.2 Limit actuator stroke to 75% + 5% of rated stroke.

la)

15.2.1.3 Cage th
15.2.2 TEST PRO(C

15.2.2.1 Place te

means.
WARNIN
15.2.2.2 Pressuri
(oil or w
15.2.2.3 Release
15.2.2.4 Leak tes
15.2.2.5 After all
damage
16. Cycle Test-

16.1 Conditions-
16.2 Test Proced
16.2.1 A complet

16.2.2 Preset po

A AaVekE-cREHAS—R e nlicah.
FPOwWCT—SpPTTg—pT PCTioTCyT

EDURE

St unit in a burst chamber and connect the service chamber air port to‘a hydrostatic pressurizing

IG—In the event a pressurized unit explodes, the burst chambermust prevent inj
the area.

ze the service chamber to 2070 kPa + 70 kPa (300 Ibffin? + 10 Ibf/in®) (gage) hyd
hter) for a minimum of 15 s.

the pressure and purge the unit of liquid medium.
t the service chamber per 4.2.

testing is completed, disassemble the service chamber and inspect compone

-Parking Chamber

—27 °C + 11 °C (80 2k 20 °F) ambient temperature.

ure

b parking @nd service chamber assembly, when applicable, will be tested.

ver spring per 6.2.1.

iry to persons in

rostatic pressure

ts for structural

16.2.3

H H } ) - - W e J T va - I AN e X el ¥ =0
Pneumaticattycyctethe-testumt-fromitscompressed—positton{zero—stroke) to75%+5%

rated stroke by

pressurizing the parking chamber with air from 0 to 690 kPa (0 to 100 Ibf/in?) (gage) at a rate of 20 cycles/
min + 10 cycles/min. 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 the pressure shall
be allowed to increase to the maximum attainable pressure 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.

16.2.4

for a minimum of 0.1 s.

16.2.5

Test unit for 200 000 cycles minimum.

Pressure must dwell at 0 to 14 kPa (0 to 2 Ibf/in?) (gage) and 690 kPa + 35 kPa (100 Ibf/in® + 5 Ibf/in?) (gage)
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16.2.6 After cycling, test the unit per the following procedures:

a. Parking chamber leakage per 4.1
b. Parking chamber force output per Section 7

c. Max

imum release and hold-off per Section 6

17. Cycle Test—Service Chamber

17.1 Conditions—27 °C + 11 °C (80 °F % 20 °F) ambient temperature.

17.2 Test Procedure

17.2.1

17.2.2

17.2.3

17.2.4

17.25

17.2.6

17.2.7

18.

Cage the ;Lower spring per 6.2.1.1 (if applicable).

Pneumatiq

cycled against a resisting service chamber of equivalent size (that is, a type 30 test unit of

30 resistirn
105 kPa +
(gage) wh
force in th

To cycle s

Cycle test

Pressure fhust dwell at 0 to 14 kPa (0 to 2 Ibf/in?) (gage) and 515 kPa + 35 kPa (75 Ibf/in® 4

for 0.1 s m

Test unit n

ally cycle the service chamber from zero stroke to 75% + 5% of rated stroke! The
g service chamber). At zero stroke of the test unit, the resisting’sefvice cha
35 kPa (15 Ibf/in? + 5 Ibf/in?) (gage) and it shall increase to 310 kRa* 35 kPa (45

N the test unit reaches 75% + 5% of its rated stroke. At this position, the test

b extend direction against a positive stop.

brvice chamber, apply air pressure from 0 to 515 kPa-#.35 kPa (0 to 75 Ibf/in® + 5

unit at a rate of 20 cycles/min £ 10 cycles/min.

inimum.

hust complete 1 000 000 cycles mipimum.

After cycling, the unit shall be leak tested per Section 4.

Elevated Te

mperature Cycle Test—Parking and Service

18.1 Parking Chamber

18.1.1

18.1.2

18.1.2

CONDITION

TEST EQUI

Ss—70 °C +,3%C (158 °F + 5 °F).

PMENT,

test unit shall be
posed by a type
mber shall have
bf/in? + 5 Ibf/in?)
Init shall exert a

Ibf/in?) (gage).

5 Ibf/in?) (gage)

.1 An envir

onmental chamber capable of maintaining 70 °C + 3 °C (158 °F + 5 °F).

18.1.2.2 A minimum of 690 kPa (100 Ibf/in?) (gage) air supply.

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 70 °C + 3 °C (158 °F + 5 °F); 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 maintaining 70 °C + 3 °C (158 °F + 5 °F) by applying 0 to 690 kPa + 35 to 0 kPa (0 to 100 Ibf/in? +
5 to 0 Ibf/in?) (gage) air pressure at a rate of 6 cycles/min minimum for 22 h.
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