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EXECUTIVE SUMMARY

Southwest Research Institute (SWRI) contracted with Air Brake Systems to provide a
performance comparison test of a truck equipped with the Air Brake Systems MSQR-5000 brake
system device to a baseline vehicle without the MSQR-5000. The comparison was made using
the dynamic stopping procedures taken from FMVSS 121 to determine stopping distance from
60 mph on a dry surface and stopping stability in a curve from 30 mph on a wetted surface.
These tests were run with the vehicle loaded to GVWR and with the vehicle empty. Two
different stopping techniques were used during the testing. The FMVSS 121 requirements state
that the driver use full treadle brake application. This procedure was used and in addition, the
wet stops were repeated using the manufacturer’s recommended procedure consisting of
modulated or “best effort” stopping procedures.

For the straight-line test, results indicate that the vehicle is able to stop from 60 mph on dry
pavement within FMVSS 121 required stopping distances with the OEM brake system and with
the MSQR-5000 system installed. The stopping distances are generally very similar. The one
significant exception is that the empty vehicle with the MSQR-5000 installed stopped from 60
mph on a dry surface in an average of 13% shorter distance than the OEM equipped vehicle.
There was no such difference at GVWR.

For the wetted curve test, the vehicle is required by FMVSS 121 to stop from 30 mph on a
wetted surface while negotiating a 500-foot radius curve and maintaining itself within in a 12-
foot wide lane. When using full treadle brake application per FMVSS 121, the vehicle did not
stay in the 12-foot lane. This occurred for the vehicle with and without the MSQR-5000 brake
valve at both vehicle weights.

Based on the test results and discussions with the manufacturer, SWRI found that the
MSQR-5000 system does not function in the same manner as an electronic anti-lock brake
system (ABS). With full treadle application, it is possible to cause wheel lockup that results in
the vehicle not staying within the 12-foot lane.

When using the Air Brake System’s MSQR-5000 recommended braking procedure for the
wetted surface stops, the vehicle is able to stay in the 12-foot lane. During the stopping testing,
the MSQR-5000 system did not significantly increase or decrease vehicle stopping performance.

A more detailed discussion of the test procedure and the test results is contained in the
body of this report.



TABLE OF CONTENTS

1.0 INTRODUCTION.....cueueriinrnnnrisnnsessnesssscssssssassssssans

1.1 Vehicle Procurement and Break-in
1.2 Vehicle Description ..........ccccoeeeeenesenienieieieeieeene
1.3 Test Plan Development..............cccoueevevveevieeineennnen.
1.4 Vehicle Preparation and Instrumentation Installation
1.5 Brake Burnishing ..........ccccecovvvenenivieicieecieee
1.6 Stopping Test Results Summary.........cccccoovevernennee.
1.7 Stopping Distance Testing Loaded to GVWR...........
1.8 Stopping Stability Testing Loaded to GVWR ...........
1.9 Stopping Distance Testing at Empty Vehicle Weight
1.10 Stopping Stability Testing at Empty Vehicle Weight
1.11 ConcClusion .........ccoveivinieininiciieseeee e

i




LIST OF ILLUSTRATIONS

Figure Page

Air Brake Systems Test Vehicle, Left VIEW ..o
Air Brake Systems Test Vehicle, Right VIEW ..........ccocoovivioiiiieieiiieceeeeeeeee e,
MSQR-5000 Diagram and Installation Schematic
Vehicle Entering 500-foot radius
Vehicle After Stop

N AW —

iii



LIST OF TABLES

Table Page
1 Test Configuration and TeSt MatriX..........c.ccvivieieieieeeieiece e
2 VehiCle DESCIIPHION ..c.vuiiiiiiiiietiieiee ettt ettt
3 Air Brake Systems Truck InStrumentation ................c.ocoevevieeieeievioiee e,
4 Stopping Results SUMMATY ...........ccoeiiiiiiiiiieceeeeee et

v



1.0 INTRODUCTION

Southwest Research Institute (SWRI) was contracted by Air Brake Systems to do
brake performance testing of its tractor-trailer vehicle. The vehicle was supplied by Air
Brake Systems for the testing. SwRI did not perform any modifications to the vehicle

other than repairs that were absolutely necessary in order to complete the testing.

A test plan was developed to evaluate the stopping capability of the vehicle
compared to the dynamic stopping requirements specified by FMVSS 121. The stopping
tests and evaluations performed are shown in Table 1.

Table 1. Test Configuration and Test Matrix

{ I | l

Testing Procedure for Air Brake Systems Test Vehicle
Braking Number | Brake System Vehicle
Number Procedure Test Speed| Effort Operating Conditions Result of Stops| Configuration Weight
Burnish 40-20 mph | .31 g Stop |Monitor Brake Temp Dry Stay below 500 F 500 |With MSQR 5000 GVWR
1 Stability 30 mph Full 500 ft radius turn Wet |12 ft lane |Stay in Lane (3 times) 4 With MSQR 5000 GVWR
2 Stability 30 mph | Best Effort | 500 ft radius turn Wet |12 ft lane |Stay in Lane (3 times) 2 With MSQR 5000 GVWR
3 Stability 30 mph Full 500 ft radius turn Wet |12 ft lane |Stay in Lane (3 times) 4 With MSQR 5000 Empty
4 Stability 30 mph | Best Effort | 500 ft radius turn Wet |12 ftlane |Stay in Lane (3 times) 2 With MSQR 5000 Empty
5 Stability 30 mph Full 500 ft radius turn Wet |12 ft lane |Stay in Lane (3 times) 4 Without MSQR 5000 GVWR
6 Stability 30 mph | Best Effort | 500 ft radius turn Wet |12 ft lane |Stay in Lane (3 times) 2 Without MSQR 5000, GVWR
7 Stability 30 mph Full 500 ft radius turn Wet |12 ftlane [Stay in Lane (3 times) 4 Without MSQR 5000/ Empty
8 Stability 30 mph | Best Effort | 500 ft radius turn Wet |12 ft lane |Stay in Lane (3 times) 2 Without MSQR 5000, Empty
9 Stopping Distance 60 mph Full Dry Stop in 355 ft 6 With MSQR 5000 GVWR
10 Stopping Distance 60 mph | Best Effort Dry Stop in 355 ft 6 With MSQR 5000 Empty
11 Stopping Distance 60 mph Full Dry Stop in 355 ft 6 Without MSQR 5000] GVWR
12 Stopping Distance 60 mph | Best Effort Dry Stop in 355 ft 6 Without MSQR 5000 Empty

1.1 Vehicle Procurement and Break-in

SwRI obtained the 1990 Kenworth T600 tractor/trailer from Air Brake Systems.

This vehicle had approximately 552,000 miles on the odometer at the start of the project.
The test plan for the vehicle was to leave the tires and brakes in the as received condition
to best simulate a typical in-service vehicle with used tires and brakes. Since the vehicle
is a used vehicle, no vehicle break-in was required. However, burnishing of the brakes
was performed prior to brake performance testing to insure that there was no glazing or
other pre-existing conditions of the brake components.

1.2 Vehicle Description

The test vehicle is a 1990 Kenworth T600 tractor with a 1984 Trailmobile dry van
trailer as shown in Figures 1 and 2 and a description is shown in Table 2. The vehicle is
equipped with Air Brake Systems MSQR-5000 brake valve. A diagram and schematic of
the MSQR-5000 brake valve is shown in Figure 3. The was converted to the OEM
configuration by replacing the MSQR-5000 brake valve shown in Figure 3 with a pipe
tee.

" Information taken from Air Brake Systems’ web site: www.airbrakes.com































