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‘ JAPANESE INDUSTRIAL STANDARD JIS

Axles for Railway Rolling Stock E 4502-1985

1. Scope

This Japanese Industrial Standard specifies the carbon steel axles to be
. used for railway rolling stocks, hereinafter referred to as the "axles".

Remark: The units and numerical values given in { } in this standard

- are in accordance with the International System of Units (SI),
and are appended for reference.

2. Classes and Symbols

The classes and symbols of the axles shall be as given in Table 1.

. Table 1. Classes and Symbols
Class Symbol Example of principal uses
A SFA 55 A
Class 1 Trailing axles
B SFA 55 B
A SFA 60 A
Class 2
B SFA 60 B
A SFA 65 A Driving axles and
Class 3 trailin 1
B SFA 65 B rafing axles
A SFAQA
Class 4
B SFAQB
' Remark: A of the class means that of the smaller contents of

P and S in chemical composition as compared with B,
and is subjected to the ultrasonic testing and sur-
face flaw testing.

oy

Applicable Standards: See page 13.
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3. Chemical Composition

The chemical composition of the material of the axles shall be as given

in Table 2.
Table 2. Chemical Composition
Unit: %
Class p | S
A 0. 035 max. 0.040 max.
B 0.045 max. 0.045 max.

4. Mechanical Properties

The mechanical properties of the axle materials after heat treatment sl.lall
be as given in Table 3. However, regarding Class 4, the values before high-

frequency quenching are given.

Table 3. Mechanical Properties
v ; Tensile . i Bending Reference
Yield Point strength Elongation |Contraction
Class kgf/man? kg /i of area |Bénding ) £ggiide Charpy absorbed
us ener
(N/mint) {N/emnt} % % G mm fem i)
Class 1 | 28 {275} min. | 55 {530} min, 23 min, 85 min, 180 16 4 {39.2} min.
Class 2 30 {294} min. 760 {588} min, 20 min, 30 min. 180 22 3.2 {31.4} min,
Class 3 | 35 {343} min. | 65 {637} min, 23 min. 45 min, 180 16 4 {39,2} min,
Class 4 | 30 {204} min. | 60 {588} min. | 20 min, 30 min, 180 22 3.2 {31.4} min,
Remark: The hardness of the surface of the high-frequency quenched

and tempered part of Class 4 shall be HS 55 or over,.

5. »Shapes, Dimensions and Surface Roughnesses (Reference)

The shapes, dimensions and surface roughnesses of the axles shall be
as given in the following:

(1) Regarding the trail axles for passenger and freight cars and the trail
axles for locomotives, electric cars and diesel railcars, there are given
in Attached Figs. 1 and 2. _ 1

(2) Regarding the driving axles for locomotives, electric cars and diesel
railcars, these are given in Attached Fig. 3. ,

2 oGuments
[PROBLEM HARD GUFT |

prri y the Japmese Industrial Standards o
Mon Augll220t8:04<36: RG:k



http://www.avadocuments.com/doc/jis-e-4502-0
http://www.avadocuments.com/doc/jis-e-4502-0

JIS Ex4502 85 WM 4933L08 0043847 O m

3
E 4502-1985

6. Appearance

The axles shall be free from harmful flaws in use and other defects. In
addition, the axles shall be processed with appropriate anticorrosive coatings.

N 7. Ultrasonic Transmissivity

Regarding the axles to be subjected to the ultrasonic examination, these
shall be small in the degree of attenuation of ultrasonic wave, and be free
from echoes caused from internal defects or harmful echoes in flaw detection.

8. Manufacturing Method

The manufacturing method of axles shall be as given in the following:

(1) The ingot or billet to be used for the axle shall be killed steel which
’ has been manufactured in an openhearth furnace, electric furnace or
pure oxygen converter.

(2) The ingot shall be removed of harmful part, by cutting off the quantity
which is considered to be appropriate at its upper and lower parts.

(3) In the case where it is forged from an ingot, the mean sectional area
of the ingot shall be 4 times or over the mean sectional area of the
forged axle.

In addition, in the case where an ingot is to be forged after it
has been rolled in advance, the mean sectional area of the ingot shall
be 8 times or over the mean sectional area of the forged axle.

(4) After forging the axle shall be machined after it has been processed
with the heat treatment given in Table 4.

‘ Table 4. Heat Tratments
Class Heat treatments
Class 1
Normalizing or normalizing and tempering
Class 2
a Class 3 - Quenching and tempering
Class 4 High frequency quenching and tempering on

designated place
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