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Introduction

(This introduction is not part of APTA PR-M-RP-008-98, Recommended Practice for Passenger Car
Axle Design)

This recommended practice is essentialy a reprint of former AAR Standards referenced in Part I1.
In order to provide consistency of cross reference between the former AAR standard and this
recommended practice, the former AAR Standard designations are referenced in each of the four
sections of this document. The applicable data and information from the AAR standards has been
carried over intact from the last AAR revision of each of these former AAR standards.

This recommended practice is provided as a guide to those specifying the axles for passenger rail
cars, whose operations fall under the jurisdiction of FRA regulation. The designs shown herein are
provided as guidelines based on historical experience. The responsible designer must verify that
the materials and processes used, including but not limited to the finish of press fit surfaces, are
applicable to the intended vehicle and operating environment
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APTA PR-M-RP-008-98

Recommended Practice for Passenger Car Axle
Design

1. Overview

This recommended practice is divided into four sections according to bearing type and
application. They are identified as sections 3.1 through 3.4 of this recommended practice.
Sections 3.5 and 3.6 provide supplementary axle information referenced in drawings and tables.

Section 3 agpplies to standard passenger cars with standard outboard bearing axles in the load
capacity ranges shown in the tabulation. Plain (friction) bearing axles, covered by former AAR
Standard S-012, have been deleted from this Recommended Practice since their use is no longer
permitted.

Section 4 applies to freight car axles used under Baggage Express “BX” type container or box
carsin the load capacity ranges shown in the tabulation.

Section 5 defines axle classifications for journal sizes for roller bearings applied to outboard axles
with raised wheel seats.

Section 6 defines an axle for use on AMFLEET intercity cars, as originaly built by the Budd
Company and operated by the National Railroad Passenger Corporation (AMTRAK).

Section 7 defines the Axle Centers for roller bearing Passenger car axles.

Section 8 defines the New and Limiting Dimensions for Inboard Roller Bearing Axles

1.1 Scope

This is a recommended practice for the application of service proven and industry accepted axles
for usein railroad passenger cars used in commuter and intercity service.

The passenger rail industry will phase this recommended practice into practice over the six-month
period from July 1 to December 31, 1999. The recommended practice takes effect January 1,
2000.

1.2 Purpose

This recommended practice is intended to be used by persons knowledgeable in the application of
axles as an aid in selecting appropriate components for new or replacement applications in which
it is desired to utilize industry accepted axles. This recommended practice is provided as a guide
to those specifying the axles for passenger rail cars, whose operations fall under the jurisdiction of
FRA regulation. The designs shown herein are provided as guidelines based on historical
experience. The responsible designer must verify that the materials and processes used,
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including but not limited to the finish of press fit surfaces, are applicable to the intended vehicle
and operating environment.

2. References

This recommended practice is derived from, and where applicable, shall be used in conjunction
with the following publications. If the following publications are superseded by an approved
revision, the approved revision shall apply.

AAR Figure 4.12, Section G-I1, Axle Centers.

AAR Figure 4.16, Section G-Il, Table of New and Limiting Dimensions for Inboard Roller

Bearing Axles.

AAR Specification M-101-90, Standard Axles, Carbon Steel, Non-Heat Treated and Heat

Treated.

Former AAR Standards S-042, S-012, S-013, S-014 and S-658.

3. Passenger car axles with outboard bearings (former AAR S-042)

Where these axles are used on new cars in passenger service, the load rating of the individual

axles should be as follows (See Note 1):

Axle Size of journal Capacity for axles for normal maximum operating speed
designation (Inches) ranges of:
(See notes 2 & 3)
Up to and including 85 MPH 86 to 100 MPH

C 5x9 28,500 |bs. 27,000 |bs.
D 5% x 10 36,000 Ibs. 34,000 |bs.
E 6 x 11 45,000 Ibs. 42,500 |bs.
F 6% x12 54,000 |bs. 51,000 Ibs.

Note 1 -The designs shown herein are provided as guidelines based on historical experience. The
responsible designer must verify that the materials and processes used, including but not limited to
the finish of pressfit surfaces, are applicable to the intended vehicle and operating environment.

Note 2 -Maximum wheel size=36" (91 cm).

Note 3 -Capacities indicated are rail loads.
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4. Axles for cars in BX service (former AAR S-013)

Capacity in pounds of freight car roller bearing raised wheel seat axles when used in Baggage
Express “BX” Passenger Train Service (See Note 4)

AAR Axle Size of Capacity for Axles for Normal Maximum Operating Speed
Designation Journal Ranges of:
(Inches)
(See Notes 2 & 3)
Up to and including 85 86 to 100 MPH
MPH
C 5x9 33,500 Ibs. 32,000 Ibs.
D 5% x10 42,000 Ibs. 40,000 Ibs.
E 6 x 11 52,500 Ibs. 50,000 Ibs.
F 6% x12 63,000 Ibs. 60,000 Ibs.
G 7 x12 76,000 Ibs. 72,000 Ibs.

Note 4 -The designs shown herein are provided as guidelines based on historical experience. The
responsible designer must verify that the materials and processes used, including but not limited to
the finish of pressfit surfaces, are applicable to the intended vehicle and operating environment.

Note 5 -Based on 72" (1.83 m) Center of Gravity and 33" (84 cm) wheels.

Note 6 -Capacities indicated are rail loads.
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6. Axle for AMFLEET inboard roller bearing (former AAR S-658)
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7. Axle centers, (former AAR G-I, figure 4.12)
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axles (former AAR G-II, figure 4.16)
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