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RATIONALE

This document has been updated in keeping with the five-year review process. The Supply and Controls Components

Committee has appr

ved the addition of vibration testing per Section 11 and a temperature change from 38 °C (100 °F) to

43.3°C (110 °F) in 3.

1. SCOPE

This SAE Recomm
respect to:

a. Input-Output Pe

b. Leakage Charad

1.

formance

teristics

c. Low Temperature Evaluation

d. Elevated Tempe
e. Corrosion Resis
f.  Endurance Test
g. Structural Integr
h. Vibration Testing

1.1 Purpose

rature Evaluation
ance Evaluation
Nng

ty

bnded Practice establishes uniform test procedures for air brakeysystems pneumatic valves with

This document establishes uniform accelerated laboratory test procedures for evaluating compprative performance

characteristics of pn
based upon current

ndustry-practices.

pumatic valyes designed to operate in 931 kPa (135 psi) nominal air brake systgms. These tests are
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2. REFERENCES

21

Applicable Document

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

211

ASTM Publication

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

ASTM B 117
2.2 Related Publig

The following public
Report.
2.2.1 SAE Publicg

Available from SAE
and Canada) or 724

SAE J1410 Air B
SAE J1859 Tes
3. GENERAL NOT
3.1 Temperature

Unless otherwise sp
3.2 Mounting

All testing shall be @
shall be recorded.

3.3 Leakage Mea;s

Me{hod of Salt Spray (Fog) Testing

ations

htions are provided for information purposes only and are not a required part o

tions

nternational, 400 Commonwealth Drive, Warrendale, PA*15096-0001, Tel: 877-6
776-4970 (outside USA), www.sae.org.

Brake Valve—Performance Requirements
Procedures for Determining Air Brake Valve Input-Output Characteristics

FS

bcified, all testing shall be ‘eonducted at a temperature of 15.5 to 43.3 °C (60 to 11

onducted with the unit mounted essentially as in service. The actual mounting

urement

this SAE Technical

D6-7323 (inside USA

0 °F), inclusive.

osition for each test

All leakage rates sh

ir. Leakage shall be

?II be expressed in standard cubic centimeters per minute of free (atmospheric) T
indicative of total valve leakage. various methods may be utilized, such as pressure drop in a speciiic volume or by flow

meters.

3.4 Pressure Units

All pressure units are expressed as gage pressure (that is, above atmospheric pressure), unless otherwise specified.

3.5

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 introduce

d.
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3.6 Supply Air

Unless otherwise specified, the supply air shall be clean and dry.

3.7

Testing Sequence

Unless otherwise specified, it is not necessary to use the same valve for more than one test section.

3.8

Multiple Function Valves

Valves with multiple functions shall be tested per all applicable subsections of any test section as agreed upon by valve

manufacturer and py

rehacar
FeRaSet-

3.9 Delivery Volun
Delivery volumes for

4. INPUT-OUTPUT

The test and test pr
as agreed upon by
force or actuator pos
5. LEAKAGE CHA

5.1 Pilot Operated

5.1.1 Low Supply

With the valve in the
+ 5 psi) air pressure

NOTE: When nece
normally opé
5.1.2  Full Supply

Repeat 5.1.1 with 93

he (Endurance Test)

PERFORMANCE

pcedure for the input-output characteristics shall be determined by the intended
the valve manufacturer and purchaser. A typical charaeteristic is the comparisg
ition versus output pressure (application and release)«

RACTERISTICS

and Mechanically Actuated Modulating Type Valves

Pressure Test (No Delivery Pressure Condition)

no delivery pressure position, the(delivery port(s) open to atmosphere, and 103
at the supply port(s), measuresand record leakage.

Esary, apply control signal_to close inlet seat before performing this test, suc
N or inverting type valves:

Pressure Test (No Delivery Pressure Condition)
1 kPa + 34&Pa (135 psi + 5 psi) air pressure at the supply port(s).

Pressure Test (Applied Condition)

Rayx 34 kPa (135 psi = 5 psi) air pressure at the supply port and all unused po

all endurance testing shall be agreed upon by the valve manufacturer@nd purchaser.

lesign and functions
n of input pressure,

Pa + 34 kPa (15 psi

h as in the case of

ts plugged, actuate

5.1.3 Full Supply
5.1.3.1 With 931
the valve
5.1.3.2
leakage.
5.1.3.3

Repeat 5.1.3.1 with the maximum attainable delivery pressure.

0 an ascending delivery pressure of 103 KPa £ 34 KPa (15 psi £ b psi). Measure and record leakage.

Repeat 5.1.3.1 with an ascending delivery pressure of 414 kPa * 34 kPa (60 psi £ 5 psi). Measure and record
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5.2 Pilot Operated

5.2.1 Low Supply

and Mechanically Actuated Non-Modulating Type

Pressure Test (No Delivery Pressure Condition)

With the valve in the no delivery pressure position, the delivery port(s) open to atmosphere, and 103 kPa + 34 kPa (15 psi

+ 5 psi) air pressure

at the supply port(s), measure and record leakage.

NOTE: When necessary, apply control signal to close inlet seat before performing this test such as in the case of
normally open or inverting type valves.

5.2.2

Full Supply Pressure Test (No Delivery Pressure Condition)

Repeat 5.2.1 with 93

5.2.3  Full Supply

With 931 kPa + 34 K
so that air pressure

5.3 Through Valvg

NOTE: Valves with
atmospherig
port open to

5.3.1 Low Pressu

With all applicable p
leakage.

5.3.2 Intermediatsg
Repeat 5.3.1 with 41
5.3.3 Full Pressur
Repeat 5.3.2 with 93

5.3.4 (This test o

pressurized

1 kPa + 34 kPa (135 psi + 5 psi) air pressure at the supply port(s).
Pressure Test (Applied Condition)

Pa (135 psi * 5 psi) air pressure at the supply port(s) and all unused\ports pluggs
pccurs at the delivery port. Measure and record leakage.

S
two independent inlet ports shall be tested with onedinlet port pressurized and
pressure. These valves must then be retested with the second inlet port pres
atmospheric pressure.

e Test

prts plugged and 103 kPa = 34 kPa (15psi £ 5 psi) air pressure at the inlet port,

Pressure Test

4 kPa + 34 kPa (60 psi = 5-psi) air pressure at the inlet port.
P Test

1 kPa + 34 kRa (135 psi + 5 psi) air pressure at the inlet port.

nly applies/to one way check valves.) Repeat 5.3.1, 5.3.2, and 5.3.3 except
and thievinlet port vented.

pd, actuate the valve

the second open to
surized and the first

measure and record

with the outlet port

5.4 Automatic Pre

5sUre Actuating Valves (Valves That React to Supply Pressure)

54.1
descending)

54.2
6. STRUCTURAL I
6.1

6.1.1

prior to the automatic actuation point. Measure and record leakage.

NTEGRITY

Over Pressurization

Pilot Operated and Mechanically Actuated Valves

Apply an air pressure level to the valve supply port which is 103 kPa + 34 kPa (15 psi = 5 psi) (ascending and

Apply 931 kPa + 34 kPa (135 psi + 5 psi) air pressure at the supply port. Measure and record leakage.
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6.1.1.1 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.

6.1.2 Through Valves

NOTE: Valves with
atmospheric

open to atm

6.1.2.1 With all ay
at the inle

6.1.2.2 (This test
pressure f

6.1.3 Automatic P

6.1.3.1
at the sup
6.2 Maximum Pre

NOTE: This test is

due to the h
6.2.1 Pilot Operat
6.2.1.1 Released

With the valve in th{

two independent inlet ports shall be tested with one inlet port pressurized and
pressure. These valves must then be retested with the second inlet port pressuri
bspheric pressure.

plicable ports plugged, apply and maintain 1138 kPa +.34 kKPa (165 psi = 5 psi)
port. Test the valve per Sections 4 and 5.

only applies to one way check valves.) Apply and-maintain 1138 kPa + 34 kPa
pbr 10 s at the outlet port with the inlet port vented:. Test the valve per Sections 4 a

Fessure Actuating Valves

With all applicable ports plugged, apply and maintain 1138 kPa + 34 kPa (165 psi = 5 psi)

ply port. Test the valve per Sections’4 and 5.
ssure Test

potentially dangerous.and’ precaution should be taken to avoid operator injury in
gh internal pressure.

bd and Mechanically Actuated Valves
Condition

b released position and the delivery port(s) open to atmosphere (delivery ports

open or inverting tyyl

the second open to
ved and the first port

air pressure for 10 s
(165 psi = 5 psi) air

nd 5.

air pressure for 10 s

case of valve failure

blugged on normally

e-valves), increase hydrostatic pressure at the supply port at a uniform rate not

exceeding 6890 kPa

(1000 psi) per minute to the maximum attainable pressure not to exceed 2070 kPa (300 psi). Maintain pressure for 10 s
and visually inspect valve. Record leakage location or damage to the valve.

6.2.1.2  Fully Applied Condition

With the valve in the fully applied position and all unused ports plugged (delivery ports open to atmosphere on normally
open or inverting type valves), increase hydrostatic pressure at the supply port and control port (if applicable) at a uniform

rate not exceeding 6890 kPa (1000 psi) per minute to the maximum attainable pressure not to exceed 2070 kPa (300 psi).
Maintain pressure for 10 s and visually inspect valve. Record leakage location or damage to the valve.
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6.2.2

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
open to atmospheric pressure.

6.2.2.1

With all applicable ports plugged, increase hydrostatic pressure at the inlet port at a uniform rate not exceeding

6890 kPa (1000 psi) per minute to the maximum attainable pressure not to exceed 2070 kPa (300 psi).
Maintain pressure for 10 s and visually inspect valve. Record leakage location or damage to the valve.

6.2.2.2
rate not e

rnnriing 6890 kPa (1 Q00 IhQi) per minute to the maximum attainable pressure not

(This test only applies to one way check valves.) Increase hydrostatic pressure at the outlet port at a uniform

to exceed 2070 kPa

(300 psi) v
6.2.3 Automatic P
With all applicable
6890 kPa (1000 psi)
for 10 s and visually
6.3 Mounting

The procedure for
manufacturer and th

7. LOW TEMPERA
7.1 Low Temperaf

Subiject the valve tg

vith the inlet port vented. Record leakage location or damage to the valve
Fessure Actuating Valves
ports plugged, increase hydrostatic pressure at the supply portcat a uniform

per minute to the maximum attainable pressure not to exceed 2070 kPa (300 psi
inspect valve. Record leakage location or damage to the valve!

his test shall be determined by the intended design”and function as agreed
b purchaser.

TURE EVALUATION
ure Leakage

a temperature of -40 °C £ 1 °C.(-40 °F + 2 °F) for 24 h + 4 h with O kPa (0 p

Maintain the surrounding atmosphere temperature.and supply air at -40 °C £ 1 °C (-40 °F + 2 °F) &

test per Section 5.
7.2 Low Temperal

The procedure for
manufacturer and pu

7.3 Room Temper
Allow the valve to re

8. ELEVATED TEN

8.1

ure Function

this test shall be determined by the intended design and function as agr
rchaser.

ature Test

urnto\room temperature and test per Sections 4 and 5.

rate not exceeding
). Maintain pressure

upon by the valve

5i) pressure applied.
ind conduct leakage

ced upon by valve

TPERATURE EVACUATION

Elevated Temperature Leakage

Subiject the valve to a temperature of 105 °C = 3 °C (221 °F £ 5 °F) for 24 h = 4 h with 0 kPa (0 psi) pressure applied.
Maintain the surrounding temperature and supply air at 105 °C + 3 °C (221 °F = 5 °F) and conduct leakage test per

Section 5.

8.2

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.
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8.3

8.3.1

Elevated Temperature Endurance

Elevated Temperature Endurance

Higher temperatures may be appropriate for some applications, depending on the location of the valve.

Modulating Valve - With the surrounding temperature and supply air maintained at 93 °C +£ 8.5 °C (200 °F + 15 °F) and a
pressure of 931 kPa + 34 kPa (135 psi £ 5 psi) at the supply port(s), cycle the valve from 0 kPa (0 psi) to 552 kPa *
23 kPa (80 psi £ 3 psi).

8.3.2

Elevated Temperature Endurance - Non-Modulating Valve

With the surrounding
+ 34 kPa (135 psi £
8.3.3 Elevated Te
With the surroundin
931 kPa * 34 kPa (1
the valve assembly
3! 2! 31 4! 5! 4! 5! 4!

NOTE: This test is
normally clo

8.4 Room Temper
Allow the test valve {
9. CORROSIONR
Place the valve in a
lines. Ports or open

per 6.2.

10. ENDURANCE T

temperature and supply air maintained at 93 °C + 8.5 °C (200 °F £ 15 °F) and a
b psi) at the supply port(s), cycle the valve from 0 kPa (0 psi) to full delivery press

mperature Endurance - Antilock (ABS) Modulator Valve

g temperature and supply air maintained at 93 °C + 8.5 °C (200 °F + 15 °F
35 psi + 5 psi) at the supply port(s) and the solenoids operated at nominal rated
py performing tests from the table in 10. 4 in the following séquence: Test #1, 2,
b. The total testing of this sequence is defined as one major-cycle.

for modulators with two solenoids or equivalent flinction, i.e., one (1) normall
ed. Other designs will require testing as agreed upon by the valve manufacturer

ature Test

0 return to room temperature and test per Sections 4 and 5.

FSISTANCE EVALUATION

salt spray chamber per ASTMB 117 (latest revision). Plug all ports that are norn]

ings designed to be open-to atmosphere should remain exposed. Upon comp

ESTING

10.1 Prior to endur@nce testing;/soak the valve at 105 °C = 1 °C (221 °F + 2 °F) for 60 min £ 5 min

atmosphere. A

10.2 Endurance - M

llow the partto return to room temperature.

odulating Valve

pressure of 931 kPa
ire.

, an air pressure of
oltage 0.5 V, cycle
3,2,3,2,3,23,2,

y open and one (1)
and purchaser.

ally connected to air
etion of 240 h, test

vith all ports open to

With an air pressure of 931 kPa = 34 kPa (135 psi + 5 psi) at the supply ports, it applicable, cycle the valve per the
following schedule in Table 1:

TABLE 1 - PRESSURE SCHEDULE

Delivery Pressure kPa psi % of Total Cycles
138 20 25
276 40 25
414 60 25
Full 25
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