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PRACTICE

Submitted for recognition as an American National Standard

TEST PROCEDURE FOR AIR RESERVOIR CAPACITY - HIGHWAY TYPE VEHICLES

1. SCOPE:

This SAE Recommended Practice provides instructions and,test procedures for
air braked vehicies including but not 1imited to trucksy “truck-tragtors,
trailerg, dollies, and buses used on highways but does not include
off—h1ghway vehicles.

1.1 Purpose:
This document prov1dés a method of determining the air reservoir dapacity of
highway type vehicles using compressed air to actuate or transmit|actuation

power to the foundation brakes. Air réservoir capacity is the ability to

. provid¢ adequate brake pressure afteria number of brake applicatigns.

2. REFERENGES:

2.1 Applicable Documents:

SAE J8]13 Automotive Air Brake Reservoir Volume
Federa] Motor Vehicle Safety Standard 121

3. INSTRUMENTATION AND EQUIPMENT:

3.1.1 Timipg device accurate to within 1% of elapsed time.

3.1 InstruIentation:

3.1.2 Pressure gauges or electronic pressure measuring systems accurate to
within 2% of the pressure readings.

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 pamcular 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.

Copyright 1990 Society of Automotive Engineers, Ing.
All rights reserved. Printed in U.S..A.
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3.2 Equipment:
3.2.1 Trucks and Buses: None
3.2.2 Truck-Tractors:
3.2.2,1 Dummy coupler capab1e of sealing the supply (emergency) line.
3.2.2.2 A 50 1n3 + 5 (820 cc x 8) reservoir attached to an air line coupler by
a pipe having an 1ns1de diameter of at least 1/2 in (1.27 cm) so as that
the total volume of the coupler, pipe, and 50 1n3 (820 cc) rdservoir
13 51 1n3 (836 cc).
3.2.3 Trajlers and Dollies:
3.2.3.17 Af{r source regulated to 120 psi + 5 (827 kPa + 34xwith shutJoff valve.
3.2.3.2 "Mini-tractor" (the test fixture described in Figure 1 of FMVSS 121)
with an additional reservoir volume plumbed directly into the
"mini- tractor" reservoir to g1ve a total "mini-tractor" reserjvoir volume
off 1200 1n3 ¢19.7 L).
g>'am4mpum
(Straight o1] Coiled)
3/8" 1.0, Line ’//
Shop 1000 In° Control
Alr '-‘( Reservoir Valve _@_ RV I Control Line
Glad Hand
30— 3/8" 1.D, Line (Stralght or Coiled)
- Saut-off Valve Sopply Line
R — Rqgulator (set at 100 psi for)actuation tests and 95 psl for release test)
CV  — Check Valve
MV - Metering Valve {Variable or Fixed)
QRV ~—Qujck Release Vaive
FIGURE 1 - Trailer Test Rig
3.2.3.3 Sqme as 3.2.2 for all dollies and trailers equipped to tow anpther
trafter
4. VEHICLE CONDITION:
4.1 A1l air connections shall be secured so that the leakage rate for the entire

air system, with all service brakes applied at a pressure of 95 psi + 5

(654 kPa

33), shall not be more than 1 psi (6.9 kPa) per minute.
leakage rate evaluation of towing vehicles, the 50 1n3

For

(820 cc) reservoir

coupler shall be connected to the rear control line coupler and the dummy

coupler to the rear supply 1ine coupler.

For truck-tractors, the

air

control knobs in the cab shall be positioned so that the parking brakes are
released and air flows to couplers provided for towing trailers.
trailers, the supply line coupler shall be pressurized to 95 psi + 5
(654 kPa + 33).

For

-2 -
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4.2
4.3

Brakes shall be burnished to provide good 1ining to drum (disc) contact.

Brakes (including those with automatic adjusters) are to be adjusted to the

vehicle manufacturer's published instructions. Where the instructi
differ for new and burnished 1inings, the adjustment specified for:
Tinings shall be followed.

ons
burnished

If the vehicle is equipped with any type of load proportioning valve(s), the
vehicle axles affected by these valves shall be loaded to their GAWRs or the

valve(s)_bypassed

If the vehicle is equipped with any air reservoir(s) to operate-sysfems

other than the brake system, such reservoirs shall be isolatedl) Al
operate
position.

equipment outside of the brake system shall be in the "off

1 air

Record the required vehicle information on the test datd sheet (see Figures -

Trucks, [Truck-Tractors, and Buses:

.1.1 Park the vehicle on a level surface and“chock the wheels.

.2 0On to 1ng vehicles, attach the 50 #h3 (820 cc) reservoir coupler
vehiclle's trailer contro] line coupler and the dummy coupler to the

traildr supply line coupler.

to the

.3 Installl a pressure gage (transducer) in the 50 in3 (820 Cc) reseryvoir,

the raservoir that controls the compressor "cut-in" and "cut-out"|, and in
one sgdrvice brake actuator of each set of actuators having a common input

pressyre.

.4 Position the air'control knobs in the cab so that the parking br

kes are -

releaged and a1r flows to control and supply Tine couplers provided for

ut? pressure. Isolate the air system from the air supply so that

the reservoirs are not supplied with air during the test.

.8 Fully apply the service brakes and hold for 5 to 15 s. MWhile hol

.6 Make at least 5 full brake applications to exercise the brake system.

.7 Repeat 5.1.5

ding,

record the brake chamber pressure(s) on the data sheet. Fully release the

brakes.

5.1.9 Repeat 5.1.8 seven additional times, pausing for 5 to 10 s between each

successive application,

-3
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GENFRAL INFORMATION

Test No: Test Date:
Test Facility and Location:

Vehicle Year, Make, and Model:

Vehicle Identification Number:

Minimum Governor "Cut-Out" Air Pressure:

BRAKE DATA

Front (Steer) Front (Drive)

Axle Axle
Brake Type!

Rear (Drive)
Axle

Brake Size:

Slack Adjuster Length:

Brake Chamber|(B.C.) Size:

Left B.C. Strqke @ 85 psi:

Right B.C. Styoke @ 85 psi:

AIR RESERVOIRIVOLUME (cubic inch) = as applicable:

Common System Is System IXd~__ Total:

CHECK LIST ' : Yes

No

Brakes adjusted to manufacturer's specification?
A1l load propgrtioning valves (if any) bypassed?

Or, a1l axlgs affected by such valves loaded to GAWRs?

A1l air reseryoirs drained prior to test start?

Trailer contrql Tine open to 50 in3 reservoir?
Air flow out gf trailer supply line coupler :blocked?

A11 auxiliary|air operated equipment off?

Air leakage with applied brakes less than-1 psi/min?

IEST DATA
Air Pressure (psi)

Brake Cdmpressor Front (Steer) Front (Drive) Rear (Drive)
Appl. §Ontro1 50 in3 Axle Axle Axle
Number Rdservoir Reservoir Brake Chamber Brake Chamber: Brake Chamber
Initial

]

2

3

4

5

6

7

8
COMMENTS

Prepared By:

FIGURE 2 ~ Air Reservoir Volume Test Data Sheet
(Trucks, Truck-Tractors, Buses)
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GENERAL INFORMATION

Test No:

Test Date:

Test Facility and Location:
Vehicle Year, Make, and Model:

Vehicle Identification Number:

BRAKE_DATA

Brake Type:

First Axle Second Axle Third Axle

Brake Size:
Slack Adjuster Le
Brake Chamber (B
Left B.C. Stroke
Right B.C. Stroke

AIR RESERVOIR VO
Service:

Brakes adjusted {
A11 Yoad proporti

Or, all axles
All air reservoi
Rear control Ting
Air flow out of

A1l auxiliary air

Air leakage with
TEST DATA

Brake

ngth:

C.) Size:

@ 85 psi:

@ 85 psi:

[UME. (cubic inch) - as applicable:
Parking: Total: |

Yes No
o manufacturer's specification?

oning valves (if any) bypassed?

iffected by such valves loaded to GAWR?

's drained prior to test start?

coupler open to 50 in3 reservoir?

ear supply line coupler blocked?

operated equipment off?

applied brakes less than 1 psi/min?

Air Pressure (psi)

Appl. Mini;
Number Res

Initial

LTract. 50) i n3 First Axle Second Axle [hird Axle
brvoir Reservoir Brake Chamber Brake Chamber Bfake Chamber

1

N WN

COMMENTS

Prepared By:

FIGURE 3 -~ Air Reservoir Volume Test Data Sheet
(Trailers and Dollies)
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5.1,10 Reapply parking brakes, remove instrumentation and wheel chocks.
Reconnect all 1tems disconnected in Section 4,

.2 Trajlers and Dollfes:
5.2.1 Park the vehicle on a level surface and chock the wheels.
5.2.2 On towing vehicles, connect the 50 1n3 (820 cc) reservoir coupler to the

rear control 1ine coupler and the dummy coupler to the rear supply line
coupler.

5.2.3 Insfall a pressure gage (transducer) in the 50 ind (820 cc) reservoir,
the |"mini-tractor" reservoir, and each set of service brake-actuators
having a common input pressure.

5.2.4 Connect the "mini-~tractor" to the vehicle front air couplings.
5.2,5 Charge the "mini-tractor" reservoir to a stabilized 120 psi + 5

(827 kPa + 34). Close the "mini-tractor" on/off 'valve to isolajte the
"mini-tractor" from the air source.

5.2.6 Makd at least five full brake applications, using the "mini-tractor"
confrol valve, to exercise the brake system,

5.2.7 Oper| the on/off valve and charge the "mini-tractor" reservoir tp a é
stalfi1ized 120 psi + 5 (827 kPa +34). Close the on/off valve.

5.2.8 Fully apply the service brakes, and hold for 5 to 15 s. MWhile hplding,
Eec rd the brake chamber pressure(s) on the data sheet. Fully release the
rakes.

5.2.9 Repgat 5.2.8 seven additional times, pausing for 5 to 10 s betwgen each
sucdessive application.

5.2,10 Release the pressure in the supply line, disconnect the "mini-tractor"
couplers, remove the instrumentation and wheel chocks and recopnect all
{tgms disconnected in Section 4.

L6 -
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RATIONALE:

The former SAE Recommended Practice J813, "Automotive Air Brake Reservoir Volume",
which was issued in 1961 and cancelled in 1985, based its recommendation for the
amount of air volume to be placed on a vehicle on the combined volume of all the
vehicle's brake actuators. The volume of each actuator was specified to be the
displacement volume at maximum travel of the actuator piston or diaphragm. The
volume to be provided on different types of vehicles was specified in multiples of
total actuator volumes. For example, the recommended air reservoir volume for a
highway truck or truck-tractor was eight times the total volume of its brake
actuators.

J813 was the basis for the Federal reservoir volume requirements contafined in
Federal Motor Vehicle Safety Standard 121 issued in 1971 by the Nationpl Highway
Traffic Saflety Administration. Standard 121, however, specified @reatpr reservoir
volumes for| trailers and trucks; for example, the reservoir volumes for trucks and
truck-tractors was increased to twelve times the total volume of the aktuators.

The problems with the way J813 specified reservoir volume were:

1. J813 required more reservoir volume for vehicles equipped with long stroke
brake actuators than vehicles equipped with standard stroke actuatprs. This
was so |leven though long stroke actuators use ¢he same amount of air for all
strokes| within the range of standard strokeiactuators. Outside thiis stroke,
long stiroke actuators use more air but standard actuators no longef produce an

ble output.

quired more air volume for brake power arrangements having flarge

rs and short slack adjusters-than those providing the same pmount of

ctuating power but used smaller actuators and longer slack pdjusters.

s so even though smaller actuator arrangements require roughly the same

f air when inputting.the same torque to the camshaft. Outkide the
slack adjuster rotation for the smaller actuator arrangement, the

actuator arrangement uses more air but in this range the smpller

r nho longer produces an acceptable output.

amount
range

larger
actuat

3. J813 required the ‘same reservoir volume for vehicles which store afir at high .
pressures as for)vehicles which store air at low pressures. This was true even
though [the high)pressure air can provide more brake applications at a given
brake application pressure.

4. J813 allsendid not account for the effect(s) of the air brake systefn of a towed
vehicleTs) on the towing vehicle.

There is a need to establish a method of specifying the amount of reservoir volume
needed on a vehicle which is based on vehicle performance and does not penalize
more effective brake system arrangements (e.g., long stroke actuators) or
discourage the development of new brake systems (e.g., high pressure air systems).

Two new recommended practices are recommended to establish a new procedure. One,
J1911, specifies a test and the second will establish recommended levels of
performance. The J1911 test procedure specifies a method of testing for reservoir
capacity rather than volume. That is, the test procedure specifies testing to
determine the amount of brake application pressure that a vehicle can develop after
making a number of full brake applications with fully adjusted brakes.
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RATIONALE (Continued):

J1911 1s based on a European procedure! for determining air reservoir capacity

and 1s as compatible with the European procedure as practicable.

The Eu

ropean

regulation was not accepted in total primarily because the procedure for tractors.

includes an emergency brake system stopping distance test,
established the new performance oriented recommended practices,

Once the SAE

has

it is hoped that

those organizations which have standards and practices based on the old cancelled
SAE J813 recommended pract1ce will consider the use of these new recommended

practices.

Not applicab]

DARD ANDARD

APPLICATION:

This SAE Recommended Practice -provides 1nstfuct10ns and test procedures

braked vehic
dol1ies, and

E E_SE
SAE J813

Federal Motof

QQMM_IIEE_QQMP ITION:

DEVELOPED BY

LTION:

Aytomotive Air Brake Reservoir Volume

e.

es inctuding but not Timited to trucks, truck-tractors, tra
buses used on highways but does not include off-=highway veh

Vehicle Safety Standard 121

THE SAE TRUCK AND BUS BRAKE SUPPLY AND COMPONENTS SUBCOMMIT

for air
ilers,
icles.

TEE:

J. P. Schauet
M. A, Kriving,
M. L. Carton
- V. J. Cavatal
N. Goldfein,
. D. R. Jeffery,
- P. M. Johnst¢
T. R, Kinnucs

H. L. Linknet,

J. Lobsiger,
C. A. Schott
J. E. Szudy,
D. R. Townset]

J. M. Walker,
L. Whitlock,

S. F. N1111ams, ar.,

te, Ford Motor Co., Dearborn, MI - Chairman
Bendix Corp. Engrg. Dept., Elyria, OH - Vice Chairman

Ech11n Inc., Kansas . City, MO
0, Sealco Air Controls, Grosse Pte. Noods, MI
ITI, Houston, TX.

Mack Truck Ints, Allentown, PA .

h, Waltco Truck Equipment Co., Tallmadge, OH
n, Jr., Overhill Mfg. Inc., South Bend, IN
Jr., Kelsey-Hayes Co., Ann Arbor, MI
Navistar)International, Ft. Wayne, IN

WABCO; Troy, MI
Allied Automotive, Elyria, OH

d~WABCO Automotive Products, Troy; MI

L
Ford Motor Co., Dearborn MI
American Trucking Associations, Alexandria, VA

~ SPONSORED BY THE SAE TRUCK AND BUS BRAKE COMMITTEE:

. G. Beler,
. L. Carton,
. R. Clark,

QZ>C)L:

. J. Choinski,

. Fent, Bendix HVS, Elyria, OH - Chairman
Ind1an Head Industries Inc., Southfield, MI - Vice Chairman

Ft Wayne, IN
Echlin Inc., Kansas C1ty, MO
Eaton Corp., Kalamazoo, MI

Energy for Compressed Alr Brakes, to EEC Directive 71/320.

1section 1, g§p§c1ty of Regefngrs, of Annex IV, Enerqy Reservoirs and Sources of
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