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1. Scope

1.1 This specification covers wrought stecl wheels for
clectric railway service designated Class U, untreated, and
Classes L. A, B, and C, hcat trcated.

1.2 The service for which the various classes are intended
generally is as follows:

1.2.1 Class U—General service where an untreated wheel
is satisfactory.

1.2.2 Class L—High-spced scrvice with morc severe
braking conditions and light wheel loads.

1.2.3 Class A—High-speed service with heavy braking
conditions, but with- moderate wheel loads.

1.2.4 Class B—High-speed service with heavy braking
conditions and heavier wheel loads.

1.2.5 Class C—Service with light braking conditions and
high wheel loads, or service with hecavier braking conditions
where off-trcad brakes are employed.

Nute |—The values stated in inch-pound units are to be regarded as
the standard.

2. Referenced Documents

2.1 ASTM Stundards:

A 370 Methods and Definitions for Mechanical Testing of
Steel Products?

E 59 Mcthod of Sampling Steel and Iron for Determina-
tion of Chemical Composition®

E 350 Methods for Chemical Analysis of Carbon Steel,
Low-Alloy Steel, Silicon Electrical Steel, Ingot Iron, and
Wrought Iron?

E 415 Method for Optical Emission Vacuum Spectro-
metric Analysis of Carbon and Low-Alloy Steel*

Note 2—Relerences to analysis standards are for guidance only;
other methods of equivalent accuracy may be used.

2.2 SAE Documents:

SAE J442 Test Strip, Holder and Gage for Shot Peening®

SAE J443 Recommended Practice for Procedures for
Using Standard Shot Peening Test Strip*

SAE J827 Recommended Practice for Cast Stee! Shot®

2.3 Military Standard:

! This specification is under the jurisdiction of ASTM Committee A-1 on Steel,
Stainless Stec) and Related Alloys, and is the direct responsibility of Subcommittee
A01.07 on Steel Wheels, Tires, and Forgings for Railway Service.

Current cdition approved Feb. 24, 1989, Published May 1989. Originally
published as A 25 - 13. Last previous edition A 25 - 81.

¥ 4nnual Book of ASTM Standards, Vol 01.04.

} qnnual Book of ASTA! Standurds, Vol 03.05.

4 Annnal Book of ASTM Standards, Vol 03.06.

S Available from Socicty of Automotive Engineers, Inc., 400 Commonwealth
Dnve, Warrendale, PA 15096.

Full document details: ASTM A25-89

MIL-S-13165B Shot Peening of Metal Parts®
2.4 AAR Standard:
AAR Wheel and Axle Manual’

3. Ordering Information

3.1 The inquiry, order, or contract for matenial undcr this
specification shall include the following information:

3.1.1 Quantity,

3.1.2 Class,

3.1.3 Full identification of wheel design, including trcad
and flange contour, and dimensional drawing if required.

3.1.4 Rough bore size,

3.1.5 Intended service, and

3.1.6 ASTM designation and date of issue.

4. Manufacture

4.1 Melting Process:

4.1.1 The steel shall be made by onc or more of the
following processcs: open-hearth, basic-oxygen, or electric-
furnace.

4.1.2 A sufficient discard shall be made from each ingot to
ensure freedom from injurious piping and undue segrega-
tion.

4.2 Ho-Working Procedure—During the processes of
manufacture, necessary care in the regulation of temperature
gradients shall be exerciscd to obtain the mechanical proper-
ties 10 be expected from the chemical composition and
mechanical work, and to prevent the development of faulty
structure. All wheels, immediately after the last hot-fabn-
cating operation (coning or dishing), shall be allowed to cool
to a temperature below the critical range. The cooling shall
be controlled to prevent injury by too rapid cooling below
the critical range.

4.3 Heat Treatment—For Classes L, A, B, or C, the heat
treatment shall consist of heat treatment of the rim only.

4.3.1 Rim-Quenching Treatment—The wheels shall be
uniformly reheated to the proper temperature to refine the
grain and then the rims shall be quenched. Following
quenching, the wheels shall be charged into & furnace for
tempering to meet the requirements of 6.1.1 and subsc-
quently cooled under controlled conditions.

4.4 Shot Peening—The plate surfaces of all wheels shall be
shot peened in accordance with the following requirements:

4.4.1 The shot shall be SAE No. 550 or larger hardened
steel, as specified in SAE Recommended Practice J827.

4.4.2 Shot Size Control—The peening machine shall be

® Available fram Naval Publications and Forms Center, S801 Tahor Ave .
Philadelphia, PA 19120.
? Available from Association of American Railroads, S0 “F' St, NW .
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TABL‘. 1 Chemical Requirements TABLE 2 Rin: Hardness Values

Element Compomtion, % Class Brinel Hardness ’
Carbon min max

Class U 06510077 v n n

Class L not over 0.47

Class A 0.47 10 0.57 L ;g; g;:

Class B 0.57 10 0.67 B 277 : a1

Ciass C 0.67100.77 ¢ 321 363
Manganess 0.80 10 0.85 -
Phosphorus 0.05 max 4 No requrement.
Suttur 0.05 max
Sicon 0.15 min

cquipped with a separator for continuously removing broken
shot. Sufficient new shot shall be added to ensure that a
minimum of 85 % of No. §50 or larger shot is maintained in
the machines at all times.

4.4,3 Peening Intensity shall be sufficient to produce an
average arc height of not less than 0.008 Ailmen C-2 on the
front plate near the hub fillet and on the back plate near the
rim fillet of wheels of the standard design and at back plate
hub fillet and front plate rim fillet of reverse plate design.
The arca to be peened is defined as the plate arca eatended
approximately one-half the way into the hub and rim fillet
radii on the front and on the back of the wheel.

4.4,3.% Arc Height Measurement shall be made in accord-
ance with SAE Standard J442 and SAE Recommended
Practice J443.

4,44 Coverage—The minimum peening time shall be
sufficient to ensure full coverage on the Almen C strip as
Jdefined in SAE Recommended Practice J443, alternative
procedure, or MIL.S-13165B, Paragraph 6.11.

4.4,5 Sequence—~Shot peening shall be performed on all
wheels and after any corrective surface preparation in the
plate arca. Plate area is defined in 4.4.3. Peening may be
performed prior to inspection.

4.4.6 Portable Peeners—A portable device may be used to
re-peen small reconditioned areas (no larger than about 2 by
Yin.) on wheel plate surfaces excluding the critical fillet arcas
{front hub and back rim). The portable equipment must be
capable of peening an Almen C-2 Strip to develop the
required average arc height of not less than 0.008 in. with a
reasonable time of peening, Peening time of wheel plates
must be at least as long as the time required to develop the
(.008 in. arc height. The equipment must be tested on an
Almen C Strip cach 8 h shift that the portable peener is used.
A record of the Almen C test results shall be maintained.

44,7 Quality Assurance:

4,47, Wheel Surface Condition—The peened appear-
ance of rim and hub shall not be cause for rejection,

4.4,7.2 Frequency of Tesi—Arc height determinations
shall be made on Almen strips attached to a test wheel at the
beginning and end of each production run but not less than
once in cach 8 operating-hour period.

4.4.7.3 Retest—If a test fails to meet the arc height
requirements of 0.008 Almen C, two retests shall be made.
These retests shall be averaged with the first determination.
The average shall be not less than 0.008 and no more than
one value of the tiree shall be less than 0.008.

4.4.7.4 Repeening—When test values fail to meet the
provisions of 4.4.7.3, corrective action shall be initiated and
satisfactory test values secured before proceeding with pro-

duction pecning. If the average Almen value of the unsatis-
factory test is 0.006 or 0.007, the last half of the wheels
peened prior to the unsatisfactory test, but subsequent to a
satisfactory test, shall be repeencd with at least half exposure
time. If the average Almen value is less than 0,006, all wheels
peened since the last satisfactory test shall be repeened with
full exposure.

5. Chemical Requirements

S.} Heat Analysis—An analysis of cach heat of steel shall
be made by the manufacturer to determine the percentage of
the elements specified in Table 1. This analysis shall be made
from a test specimen taken during the pouring of the heat.
The chemical composition thus determined, together with
such identifying records as may be desired, shall be reported
to the purchaser or his representative, and shall conform 1w
the requirements specified in Tablc !.

5.2 Chemical Analysis—Chemical analysis of each heat of
steel shall be made by onc of the following test methods. Ali
analyses should note which test method is used for the
carbon or chemical determinations, or both.

5.2.1 Test Method—Using Methods E 380, determine
total carbon by (1) the Combustion Gravimetric Method, or
(2) the Combustion Thermal Conductivity Mcthad,

5.2.2 Test Method 11—Use Method E 4185,

5.3 Product Analysis—An analysis may be made by the
purchaser from a wheel block or from a finished wheel
sclected from cach heat by the purchaser's representative.
The chemical composition, determined in accordance with
Mcthods E 350 or E 415, shall conform to the requirements
specified in Table | with a permissible carbon variation of’
-0.02 or +0.0) %. Sumples from wheel blocks shall ix
drilled from the end of the block midway between the center
and the outside. When a finished wheel is used, the sample
shall be obtained from the rim face or the hub in a mannc
that will not impair the uscfulness of the wheel. No drilling
of the finished wheel plate shall be permitted. Each sampic
from any one block or wheel shall be thoroughly mixed
together, and shall be clean and free from scale, oil, and
other foreign substances.

5.4 Sampling Method—When wheel blocks or when
whole wheels are not available for chemical analysis, the
laboratory conducting the chemical analysis shall follow a
standard sampling method. This standard method of sam-
pling shall be Method E 59. used in conjunction with
Methods E 350 or E 415 for chemical analysis (sce 5.2).

6. Mechanical Requirements

6.1 Hardness Tests:

6.1.1 Requirements—The hardness of the rim, when mea-
sured in accordance with Methods and Definitions A 171
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TABLE 3 Permissible Variation In Dimensions*

Alowabls Vanation (except tape)

Whee! Dimensions
[ 4] mm
Flango:

Height (8) TV 208

Thickness {b) E3: Y 208

Radius of Tivoat (c) 'V 208
Rim:

Tape sizes for treads under 3 in. (76.2 mm) n width +6, -4

Tape sizes for treads 3 in. and over in width +8, -5
inside diameter—back face:

(x) governad by rim thickness and Lape size {z). =¥ (n), =98
inside dlameter——tront {ace:

Maximum variation from iD of back face +0, =% +0, -84
Rim thickness (g) as measurad with the AAR Steel YWhee! Gage, or equivalent +Va, =R +6.4, -32
Width of rim () EX) 23.2
Piane of back face variation Yie 1.6
Limit-of-wear groove (w) when specihed V5 206
Plate:

Thickness (may vary) (n) -0 -0
Hub:

Diameter (0) *¥,, =0 +19.0, ~0

Wal thickness maxinum vanation:

Outer surface machined 1 3.2
Not machined L4 9.5
Length (p) A +3.2

Propcﬂon {ra) 2 216

Dumom {s) +'Y1e, ~'A +1.6, =3.2

Eccentricity of rough bore 10 read Vo 1.2

4 See Fig. 1.

shall show the values presented in Table 2.

6.1.2 Number of Tests—Where continuous heat-treating
furnaces are used, Brinell hardness measurements shall be
made on 10% of the wheels from each heat. Where
batch-type heat-treating furnaces are used, Brinell hardness
measurements shall be made on {0 % of the wheels from
cach heat-treatment lot, provided that at least | wheel is
sclected for test from cach heat represented in the heat-
treatment lot. For either process, when there are less than 20
wheels from a heat, 8 minimum of 2 wheels shall be checked
for hardness except when there is only | wheel from a heat,
in which case a Brinell hardness measurement shall be made
on the onc wheel.

6.1.2.1 If all the wheels tested meet the requirements of
6.1.1, all of the wheels represented shall be accepted.

6.1.2.2 1l any wheel tested fails to meet the requirements
of 6.1.1, it shall be checked by making two additional
hardness measurements, one on each side of the point first
measured, and each approximately 1 in. (25 mm) from that
point, If both of these check measurements meet the
requirements of 6.1.1, the wheel shall be considered to have
met the requirements of that section.

6.1.2.3 When continuous heat-treating furnaces are used,
and if any of the wheels tested fail to meet the requirements
of 6.1.1, all the wheels of the heat or heats represented by
such wheels in the ot submitted for acceptance are rejected.
The manufacturer may test by individual hardness measure-
ments any or all of the wheels rejected and those meeting the
requirements of 6.1.1 shall be accepted. Or, the manufac-
turer may submit such rejected wheels to reheat treatment.
When batch heat-treating furnaces are used, and if any of the
wheels tested fail to mect the requirements of 6.1.1, the

heat-treat lot or lots represented by such wheels are rejected.
Similarly, the manufacturer may test the individual wheels
for acceptance or may reheat treat.

6.1.3 Test Locations and Orientation—The Brinell test
shall be made on the front face of the rim with the edge of
the impression not less than ¥ie in. (4.8 mm) from the radius
joining the face and the tread. Before making the impression.
any decarburized metal shall be removed from the front face
of the rim at the point selected for measurement. The surface
of the wheel rim shall be properly prepared to permit
accurate determination of hardness.

7. Rework and Retreatment

7.1 Reheat Treatments—Any wheel failing to meet the

hardness requirements of 6.1.1 may be rctrcalcd and tested
in accordance with 6.1.2.

8. Mating

8.1 Wheels shall be measured and marked to the lower
tape number until the next graduation is reached. Wheels
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FIG. 1 Diagram Showing Points at Which the Dimensions
Covered by Specification Are Measured
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