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(R) New Steel Designation System for Wrought or Rolled Steel

1. Scop

This SAE Standard describes a new alphanumeric designation system for wrought s
designate wrpught ferrous materials, identify chemical composition, and any otherrequiren
SAE Standands and Recommended Practices.
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standard carpon and alloy steels specified to chemical composition. ranges. Using SAE
example, the| 35 represents the nominal weight % carbon content_foh the grade. Using SAE]
example, thel 100 represents the nominal weight % carbon content. The first two numbers
five number |series are used to designate the steel grade. carbon or alloy system with
elements other than carbon. These are described in Taple*1. In addition to the standar
number stee] designation above, a letter was sometimés added to the grade code to d
standard spgcific element being added to the standard grade. For example, with SA
designates g boron addition; with SAE 12L14, L.designates a lead addition; and with S
designates alvanadium addition.
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in the number of grades that would need to be classified in the future and to provide proper coding of new

or non-standard element modifications, corresponding element ranges and dual hardenability,
mechanical property or special processing requirements.
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These new steel designations are the same in both the UNS and SAE systems, as described in this
standard (J402) and the joint SAE J1086/ASTM E527 UNS Publication. An alphanumeric code has been
developed to identify the composition of SAE steel grades.

1.1 Rationale

The name of J402 has been changed to reflect the “New SAE Steel Designation System for Wrought or
Rolled Steel”. SAE J402 has been completely rewritten to describe a new SAE/UNS steel designation
system which will be used to identify current and new steel grades. This system will replace the old UNS
designations|used to identify modified SAE steel grades.

2. Refergnces
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified hergin. Unless
otherwise specified, the latest issue of SAE publications shall apply.

2.1.1 SAE|PUBLICATIONS
Available from SAE, 400 Commonwealth Drive, Warrendale,‘PA 15096-0001.

SAE J403—(Chemical Compositions of SAE Carbon Steels

SAE J404—(Chemical Compositions of SAE Alloy Steels

SAE J1086—Numbering Metals and Alloys

SAE J1249—Former SAE Standard and FormerSAE Ex-Steels

SAE J1268—Hardenability Bands for Carbon and Alloy H Steels

SAE J1868—Restricted Hardenability Bands for Selected Alloy Steels
SAE HS-1086—Metals and Alloys in the_Wnified Numbering System

2.1.2 ASTM PUBLICATIONS

Available from ASTM, 100_Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM E 527;1—Practicé for Numbering Metals and Alloys (UNS)
ASTM DS 5H—Metals and Alloys in the Unified Numbering System (UNS)

3. New SAE Steel Designation

The new SAE steel designation is a five character alphanumeric code consisting of a letter prefix “G”, "H”,
or “K”, and the conventional four number steel grade code. The first two numbers identify the
characteristic carbon or alloy system and the last two numbers designate the nominal weight % carbon
content. The four numeric descriptors will follow the current SAE steel specifications to enable continuity
between this revised standard and prior standards. This five character code is followed by a three digit
element modification code (reference Table 2) indicating the specific element(s) being modified, changed
or added. The three digit code is then followed by a four digit code (reference Table 3) describing the
modification in the chemical ranges and the Supplementary Requirements for Testing and Special
Practices. The following illustrates the coding series for the new SAE grade designation.
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Letter Grade Series Grade Code Name

G or H or K XXXX-XXX-XXXX

el

Element(s) Modification Element(s) Range or

Supplementary Requirement
(Testing, Special Practices, etc.)

Examples using the new coding system are presented in the footnotes at the end of Tables 3 and 4.

4. Grade

4.1
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listed in SA
modificationg
modification

The new SAI
the use of a

Both the stapdard and the modified steels will share the same initial five character identific

indicate whic

4.2 H Series Grades

The SAE “H”

the hardenability requirements for standard"SAE H and RH grades are listed in SAE J12

J1868, resp
modification

The hardeng
hardenability
J1268 and

hardenability

The specific
“Metals and

G Serips Grades

Series

E J403 and J404 with their specified chemistry ranges. . Since there are
for these steels, their three digit element modification codes and the four
ange codes are all zeros, indicating that there are no maodifications.

three number digit modification code followed by.a'four digit modified element

h standard grade forms the basis for the modified grade.

series will have a dual chemistrycand hardenability requirement. The chemistr

pctively.  Non-standard or)modified grades will be coded with a three
code and a four digit element modification range code.

bility requirement.may be a Jominy hardenability band requirement, specific
specification, a Dl’hardenability range or other condition. New grades will be
SAE J1868.%and/or the appropriate ASTM standard along with their ch
requirement.

hardenability requirement along with the chemistry is described in the UNS
Adloys in the Unified Numbering System published jointly as SAE HS-108¢

SAE “G” series will have “chemistry only” requirements. Stapdard”SAE steg¢l grades are

no element
digit element

F steel designation provides for the coding of new, non-standard or modified st¢el grades by

range code.
ation code to

y ranges and
68 and SAE
ligit element

J position(s)
listed in SAE
emistry and

Publication —
5 and ASTM

DS-56H.

4.3 K Series Grades

The SAE “K” series steels have dual chemistry and supplementary mechanical property or special
processing requirements. The chemistry and supplementary requirements for a specific grade/product is
listed in the appropriate SAE/ASTM steel product standard. The grade along with the chemistry and the
standard where details on the supplementary requirements can be found will be documented in the UNS
Publication “Metals and Alloys in the Unified Numbering System” published jointly as SAE HS-1086 and
ASTM DS-56H.
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5. Grade

Code

The four digit grade code conforms to the generic grade designations in Table 1. This four number series
will denote the generic grade as described in the Scope and in Section 2 of the “New SAE Steel

Designation”
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Element Modification Code Details or Supplementary Requirements

ht Modification Range Code

element modification range code will be indicated as in Table 3. The table will
and new code numbers will be assigned sequentially as new steel grade

Centration values- or as an allowable element concentration range and will
as described-in Section 5.

digits- of the four digit modifier code will describe the first element addition o
cond>iwo digits will describe the second element modification, if applicable.
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j outside the
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To facilitate
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f'whether the modification or limitation is a minimum, maximum or range,

the following
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Digits 00

Digits 01-24
Digits 25-49
Digits 50-99

No deviation from parent grade
Minimum value

Maximum value

Range
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7.2 Supplementary Requirement Code

The four digit supplementary requirement code is an alphanumeric system describing the test,
mechanical properties or special processing condition(s).

This information is indicated in Table 4, which will act as a reference table in SAE J402. It is suggested
the user reference the actual standards.

grades, ther
or suppleme

must be general agreement between users and predueers on the hardenability
tary requirements respectively.
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TABLE 1—GRADE CODES OF CARBON AND ALLOY STEELS

SAE Old UNS New Steel Identifying Chemical Reference
Grade Designation Designation Characteristics SAE Std.
CARBON STEELS
10XX G10XX0 G10XX-000-0000 Mn 1% max. - Nonresulphurized Steels J403 & J1249
11XX G11XX0 G11XX-000-0000 Resulfurized Steels J403 & J1249
12XX G12XX0 G12XX-000-0000 Rephosphorized and Resulfurized Steels J403 & J1249
15XX G15XX0 G15XX-000-0000 Mn over 1% -Nonresulfurized Steels J403 & J1249
ALLOY STEELS
13XX G13XX0 G13XX-000-0000 Manganese Steels 1404 & J1249
23XX G23XX0 G23XX-000-0000 Nickel Steels J1249
25XX G25XX0 G25XX-000-0000 Nickel Steels J1249
31XX G31XX0 G31XX-000-0000 Nickel-Chromium Steels J1249
32XX G32XX0 G32XX-000-0000 Nickel-Chromium Steels J1249
33XX G33XX0 G33XX-000-0000 Nickel-Chromium Steels J1249
34XX G34XX0 G34XX-000-0000 Nickel-Chromium Steels J1249
40XX G40XX0 G40XX-000-0000 Molybdenum Steels 404 & J1249
41XX G41XX0 G41XX-000-0000 Chromium-Molybdenum Stéeels 404 & J1249
43XX G43XX0 G43XX-000-0000 Nickel-Chromium-Molybdenum Steels 1404 & J1249
44XX G44XX0 G44XX-000-0000 Molybdenum Steels 404 & J1249
46XX G46XX0 G46XX-000-0000 Molybdenum-Nickel'Steels 1404 & J1249
47XX G47XX0 G47XX-000-0000 Nickel-Chromium-Molybdenum Steels J404
48XX G48XX0 G48XX-000-0000 Molybdenum:Nickel Steel 404 & J1249
50XX G50XX0 G50XX-000-0000 Chromium_ Steels 404 & J1249
51XX G51XX0 G51XX-000-0000 Chromium-Steels 404 & J1249
52XX G52XX0 G52XX-000-0000 Chromium Steels J404
61XX G61XX0 G61XX-000-0000 Chromium-Vanadium Steels 404 & J1249
71XX G71XX0 G71XX-000-0000 JFungsten-Chromium Steels J1249
72XX G72XX0 G72XX-000-0000 Tungsten-Chromium Steels J1249
81XX G81XX0 G81XX-000-0000 Nickel-Chromium-Molybdenum Steels J404
86XX G86XX0 G86XX-000-0000 Nickel-Chromium-Molybdenum Steels 1404 & J1249
87XX G87XX0 G87XX-000-0000 Nickel-Chromium-Molybdenum Steels 1404 & J1249
88XX G88XX0 G88XX-000-0000 Nickel-Chromium-Molybdenum Steels J404
92XX G92XX0 G92XX-000-0000 Silicon-Manganese Steel J404
93XX G93XX0 G93XX-000-0000 Nickel-Chromium-Molybdenum Steels 1404 & J1249
94XX G94XX0 G94XX-000-0000 Nickel-Chromium -Molybdenum Steels 404 & J1249
97XX G97XX0 (G97XX-000-0000 Nickel-Chromium-Molybdenum Steels J1249
98XX G98XX0 G98XX-000-0000 Nickel-Chromium-Molybdenum Steels J1249
NOTE—Grades] from the previous*'UNS numbering system, consisting of a fifth numeral in the UNS number system [to identify Boron
Lead, apd Vanadium additions, and Electric Furnace steel have been dropped and are replaced with the nep steel
designgtion.
9.3 The jo|nt-SAE HS-1086/ASTM E DS-56 H Metals and Alloys in the Unified Numbgring System
(UNS) Pubticatiorwittrecord—=a uunlpictc fist-of-steet gladca, ictudit 10 thetew-steel designation

code. The chemistry and the associated hardenabilty and physical properties will also be recorded.
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