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Scope—This SAE Recommended Practice establishes uniform test procedures for~aip
pneumatic Valves with respect to:

a. Inpyt-Output Characteristics

b. Leakage Measurement

c. Low Temperature Evaluation

d. Eleyated Temperature Evaluation

e. Corfosion Resistance Evaluation

f.  Endurance Testing

g. Stryctural Integrity
Purpose—This document establishes uniform accelerated" laboratory test procedures
comparativg performance characteristics of pneumatic (valves designed to operate in 86
nominal air prake systems. These tests are based uponlong standing industry practices.
References
Applicable Publication—The following publication forms a part of the specification to the
herein. Unlgss otherwise indicated, the latest revision of SAE publications shall apply.

ASTM PuBLICATION—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, P

ASTM I} 117—Guide to FestMethods and Specifications for Electrical Insulating Oils of R
General Notes
Temperatuje—Unless otherwise specified all testing shall be conducted at a temperature
(60 to 90 °F), inclusive.

brake systems

for evaluating
2 kPa (125 psi)

extent specified

A 19428-2959.

etroleum Origin

of 5.5 to 32 °C

Mounting—Aittestingshaftt—be conductedwith—theumnit moumnted—essentiaty as 1 Servi
mounting position for each test shall be recorded.

Leakage Measurement—All leakage rates shall be expressed in standard cubic centimeters per minute of
free (atmospheric) air. Leakage shall be indicative of total valve leakage. Various methods may be utilized,

such as pressure drop in a specific volume or by flow meters.

te. The actual

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
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Pressure Units—All pressure units are expressed as gage pressure (that is, above atmospheric pressure),
unless otherwise specified.

Cycle Rate (Endurance Test)—All endurance testing shall be done at a rate of 15 to 25 cycles per minute.

Faster rates

are permitted if no abnormal effects are introduced.

Supply Air—Unless otherwise specified the supply air shall be clean and dry.

Testing Sequence—Unless otherwise specified it is not necessary to use the same valve for more than one

test section.
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t Characteristics—The test and test procedure for the inputsoutput charact
py the intended design and functions as agreed upon by the valve manufacturer al
\cteristics is the comparison of input pressure, force or actdator position versus
and release).

asurement

ed and Mechanically Actuated ModulatingFype Valves

| Y PRESSURE TEST (NO DELIVERY PRESSURE CONDITION)—With the valve in the 1
on, the delivery port(s) open to atmosphere, and 103 kPa + 34 kPa (15 psi £+ 5

bly port(s), measure and record leakage.

hen necessary, apply controlsignal to close inlet seat before performing this tes
se of normally open or invéerting type valves.

LY PRESSURE TEST (N© DELIVERY PRESSURE CONDITION)—Repeat 5.1.1 with 82]
5 psi) air pressure atthe supply port(s).

LY PRESSURE TEST (APPLIED CONDITION)

V kPa,+-34 kPa (120 psi + 5 psi) air pressure at the supply port and all unuse
the valve to an ascending delivery pressure of 103 kPa + 34 kPa (15 psi £ 5 ps

gbsections of any

ume (Endurance Test)—Delivery volumes for all endurance testing shallbe agieed upon by the

pristics shall be
hd purchaser. A
output pressure

o delivery pres-
psi) air pressure

t, such as in the

 kPa + 34 kPa

0 ports plugged,
). Measure and

akage.

record leakage.

Repeat 5.1.3.1 with the maximum attainable delivery pressure.

Repeat 5.1.3.1 with an ascending delivery pressure of 414 kPa + 34 kPa (60 psi + 5 psi). Measure and
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Pilot Operated and Mechanically Actuated Non-Modulating Type

Low SupPpPLY PRESSURE TEST (NO DELIVERY PRESSURE CONDITION)—With the valve in the no delivery pres-

sure position, the delivery port(s) open to atmosphere, and 103 kPa + 34 kPa (15 psi + 5 psi) air pressure at

port(s), measure and record leakage.

NOTE—When necessary, apply control signal to close inlet seat before performing this test such as in the

se of normally open or inverting type valves.

5 psi) air pressure at the supply port(s).
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5.3 Through V4

NOTE—Val
ope
pres

5.3.1 Low PRES
the inlet p
5.3.2 INTERMEDI
port.

5.3.3 FULL PRES

5.4 Automatic |

5.4.1 Applyans
descendin

5.4.2 Apply 827

6. Structural |

6.1 Over Press

LY PRESSURE TEST (APPLIED CONDITION)—With 827 kPa + 34 kPa (120 psi + 5!g5§
port(s) and all unused ports plugged, actuate the valve so that air pressure-occu
sure and record leakage.

Ives

es with two independent inlet ports shall be tested with one inlet port pressurized
N to atmospheric pressure. These valves must then be-retested with the s
surized and the first port open to atmospheric pressure.

SURE TEST—With all applicable ports plugged and. 108 kPa + 84 kPa (15 psi = 5 pS
brt, measure and record leakage.

NTE PRESSURE TEST—Repeat 5.3.1 with 414'kPa + 34 kPa (60 psi £ 5 psi) air pre

SURE TEST—Repeat 5.3.2 with 827.kPa + 34 kPa (120 psi + 5 psi) air pressure at
Pressure Actuating Valves.(Valves That React to Supply Pressure)

ir pressure level to the valve supply port which is 103 kPa + 34 kPa (15 psi £ 5 psi
g) prior to the automatic*actuation point. Measure and record leakage.

kPa + 34 kPa (120'psi + 5 psi) air pressure at the supply port. Measure and reco
ntegrity

Irization

FuLL SuppPLY PRESSURE TEST (NO DELIVERY PRESSURE CONDITION)—Repeat 5.2.1 with 827 kPa * 34 kPa

) air pressure at
s at the delivery

and the second

pcond inlet port

i) air pressure at

Ssure at the inlet

the inlet port.

(ascending and

rd leakage.

6.1.1 PiLoT OpP

6.1.1.1

ATED AND fv'i ECHANICALLY Ab TUATED \V’I-\LVI:D

Released Condition—With the valve in the released position and the delivery port(s) open to atmosphere

(delivery port(s) plugged on normally open or inverting type valves), apply and maintain 1138 kPa
+ 34 kPa (165 psi £ 5 psi) air pressure for 10 s at the supply port.

6.1.1.2

Fully Applied Condition—With the valve in the fully applied position and all unused ports plugged (delivery

port(s) open to atmosphere on normally open or inverting type valves), apply and maintain 1138 kPa
+ 34 kPa (165 psi £ 5 psi) air pressure for 10 s at the supply port and control port (if applicable).

6.1.1.3 Test the

valve per Sections 4 and 5.
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THROUGH VALVES

NOTE—Valves with two independent inlet ports shall be tested with one inlet port pressurized and the
second open to atmospheric pressure. These valves must then be retested with the second inlet
port pressurized and the first port open to atmospheric pressure.

10 s at the inlet port.

valve per Sections 4 and 5.

nnnnnnnn Toct
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With all applicable ports plugged, apply and maintain 1138 kPa + 34 kPa (165 psi = 5 psi) air pressure for

test is potentially dangerous and precaution should be taken to avoid opérator
b failure due to the high internal pressure.

RATED AND MECHANICALLY ACTUATED VALVES

d Condition—With the valve in the released position and the ‘delivery port(s) ope

ports plugged on normally open or inverting type valves),increase hydrostatic
ort at a uniform rate not exceeding 6890 kPa (1000 psi per minute to the may
not to exceed 2070 kPa (300 psi). Maintain pressurefor 10 s and visually inspe
location or damage to the valve.

plied Condition—With the valve in the fully applied position and all unused ports
en to atmosphere on normally open or inverting type valves), increase hydrostati
ort and control port (if applicable) at a uniform rate not exceeding 6890 kPa (100

aximum attainable pressure not to exgeéed 2070 kPa (300 psi). Maintain press
nspect valve. Record leakage location or damage to the valve.

VALVES

hlves with two independent inlet ports shall be tested with one inlet port pres

cond open to atmospheric pressure. These valves must then be retested with
rt pressurized and the first open to atmospheric pressure.

pplicable ports*plugged, increase hydrostatic pressure at the inlet port at a
6890 kPa“(1000 psi) per minute to the maximum attainable pressure not to e
Maintainspressure for 10 s and visually inspect valve. Record leakage location

injury in case of

h to atmosphere
pressure at the
imum attainable
Ct valve. Record

lugged (delivery
[ pressure at the
D psi) per minute
Lre for 10 s and

surized and the
the second inlet

Iniform rate not
kceed 2070 kPa
r damage to the
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leakage
6.2.1.2 Fully Ap
ports op
supply g
to the nj
visually
6.2.2 THROUGH
NOTE—V
S€
pq
With all &
exceeding
(300 psi).
valve.
6.3 Mounting—
upon by the
7. Low Tempe
7.1

7.2

7.3

Theprocedure—for-this—test—statthe—determinecdby-themtended—desigmand—for
valve manufacturer and the purchaser.

rature Evaluation

ction as agreed

Low Temperature Leakage—Subject the valve to a temperature of -40°C £1 °C (-40°F £ 2 °F)for24 h £
4 h with 0 kPa (0 psi) pressure applied. Maintain the surrounding atmosphere temperature and supply air at

—40°C+1°

C (40 °F + 2 °F) and conduct leakage test per Section 5.

Low Temperature Function—The procedure for this test shall be determined by the intended design and
function as agreed upon by valve manufacturer and purchaser.

Room Temperature Test—Allow the valve to return to room temperature and test per Sections 4 and 5.
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8.1

8.2

8.3

8.3.1

8.3.2

8.3.3

8.4

9.1

10.

10.1

Elevated Temperature Evaluation

Elevated Temperature Leakage—Subject the valve to a temperature of 93 °C + 3 °C (200 °F £ 5 °F) for 24 h
+ 4 h with 0 kPa (0 psi) pressure applied. Maintain the surrounding temperature and supply air at 93 °C + 3 °C
(200 °F £ 5 °F) and conduct leakage test per Section 5.

Elevated Temperature Function—The procedure for this test shall be determined by the intended design and
function as agreed upon by the valve manufacturer and purchaser.

Elevated Temperature Endurance

ELEVATED
maintaine

15 °F) and a pressure of 827 kPa + 34 kPa (120/p

| at 88 °C £ 8.5 °C (190 °F %

supply pott(s), cycle the valve from 0 kPa (0 psi) to 552 kPa + 23 kPa (80 psi £ 3 psi).

ELEVATED

supply air
at the sup

ELEVATED
ture and 9
(120 psi £
valve assq
2,3,2 3,

NOTE—T
o
m

[TEMPERATURE ENDURANCE—NON-MODULATING VALVE—With the surrounding t6
maintained at 88 °C + 8.5 °C (190 °F £ 15 °F) and a pressure of 827(kPa’+ 34 kPal
bly port(s), cycle the valve from 0 kPa (0 psi) to full delivery pressure.

[TEMPERATURE ENDURANCE—ANTILOCK (ABS) MODULATOR VARVE—With the surro
upply air maintained at 88 °C + 8.5 °C (190 °F + 15 °F), an air pressure of 82
5 psi) at the supply port(s) and the solenoids operated _at nominal rated voltage

mbly by performing tests from the table in 10.3 in.thé\following sequence: Test #
P 3,4,5,4,5,4,5. The total testing of this sequénce is defined as one major cy

his test is for modulators with two solenoids or equivalent function, i.e., one (1) nd
e (1) normally closed. Other designs. will require testing as agreed upo
hnufacturer and purchaser.

Room Tem

erature Test—Allow the test valveto return to room temperature and test per S¢

Corrosion Resistance Evaluation

Disassembl
Visually ins
completed.

Endurance

Endurance-
ports, if appl

valve and place component parts in the salt spray chamber per ASTM B 117
ect parts and note.extent of any corrosion after each 24 h increment of expo

Testing
—Modutating Valve—With an air pressure of 827 kPa + 34 kPa (120 psi + 5 p
cable, cycle the valve per the following schedule in Table 1:

e and supply air
Si + 5 psi) at the

bmperature and
(120 psi £ 5 psi)

inding tempera-
7 kPa + 34 kPa
0.5 V, cycle the
,2,3,2,3,2,3,
le.

rmally open and

n by the valve

ctions 4 and 5.

(latest revision).
sure until test is

5i) at the supply

TABLE 1—PRESSURE SCHEDULE

Delivery Pressure % of

kPa psi Total Cycles
138 20 25
276 40 25
414 60 25
Full 25
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