
SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 1998 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX:  (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS: http://www.sae.org

400 Commonwealth Drive, Warrendale, PA 15096-0001

AEROSPACE 
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Submitted for recognition as an American National Standard

AMS-QQ-W-428

Issued DEC 1998

Wire, Steel, Carbon (High Carbon, Round,
For Mechanical Springs, General Purpose)

NOTICE

This document has been taken directly from Federal Specification QQ-W-428B, Amendment 1 and 
contains only minor editorial and format changes required to bring it into conformance with the publishing 
requirements of SAE technical standards.  The  initial release of this document is intended to replace MIL-
QQ-W-428B, Amendment 1.  Any part numbers established by the original specification remain 
unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE 
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption of 
government specifications and standards.  TSB rules provide for (a) the publication of portions of 
unrevised government specifications and standards without consensus voting at the SAE Committee 
level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated 
qualified products lists are mandatory for DOD contracts.  Any requirement relating to qualified products 
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.

1. SCOPE AND CLASSIFICATION:

1.1 Scope: 

This specification covers uncoated, round, high carbon steel wire for the fabrication of mechanical 
springs and wire forms for general purpose use.
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1.2 Classification: 

1.2.1 Types and class: Spring wire shall be of the following types and classes, as specified (see 6.2):

Type I - Oil-tempered spring wire.

Class 1 - Wire with tensile properties shown in table II.
          2 - Wire with tensile properties shown in table II.

Type II - Hard-drawn spring wire.

Class 1 - Wire with tensile properties shown in table II.
                      2 - Wire with tensile properties shown in table II.

Type III - Soft spring wire.

Class 1 - Spheroidize-annealed at finish size.
          2 - Spheroidize-annealed and lightly drawn.
         3 - Patented or equivalent thermal treatment and lightly drawn.

2. APPLICABLE DOCUMENTS: 

The following publications, of the issues in effect on date of invitation for bids or request for proposal, 
form a part of this specification to the extent specified herein.

2.1 ASTM Publications: 

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

ASTM E 8 Methods of Tension Testing of Metallic Materials

2.2 U.S. Government Publications: 

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue, 
Philadelphia, PA  19111-5094.

FED-STD-66 Steel:  Chemical Composition and Hardenability
FED-STD-151 Metals, Test Methods
QQ-W-428/1 Wire, Steel, High Carbon, Round, Type I
QQ-W-428/2 Wire, Steel, High Carbon, Round, Type III

MIL-STD-163 Steel Mill Product, Preparation for Shipment and Storage
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3. REQUIREMENTS: 

3.1 Process: 

Steel for wire shall be manufactured by the open hearth, basic oxygen, or electric furnace process.

3.1.1 Type I, classes 1 and 2: Wire shall be quenched and tempered.

3.1.2 Type II, classes 1 and 2: Wire shall be cold drawn.

3.1.3 Type III: Soft wire for springs shall be hardened after cold forming.

3.1.3.1 Class 1: Wire shall be spheroidize-annealed at finished size.

3.1.3.2 Class 2: Wire shall be spheroidize-annealed, and lightly drawn.

3.1.3.3 Class 3: Wire shall be patented, or given an equivalent thermal treatment at the manufacturer’s 
option, and lightly drawn.

3.2 Chemical requirements: 

A ladle analysis of each heat of steel from which the wire is made shall be furnished by the contractor 
and shall be in conformance to the requirements of table I.  When specified (see 6.2), a check 
analysis shall be performed on the finished wire by the contractor and shall be in accordance with 
FED-STD-66, requirements for check analysis (see 4.4.1).

TABLE I.  Chemical requirements (heat analysis) percent by weight 

3.3 Mechanical properties, and size of wire: 

Mechanical properties for types I and II wires shall be in accordance with table II.  Mechanical 
properties for type III wire shall be at the manufacturer’s option unless otherwise specified (see 6.2).  
Size of wire for types I, II, and III shall be in accordance with table II, and shall be as specified (see 
6.2).
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TABLE II.  Tensile requirements

3.4 Dimensional tolerances, types I, II and III: 

Dimensional tolerances in diameter of wire and out-of-round shall be in accordance with table III 
(see 4.3.1).

TABLE III.  Dimensional tolerances, inchSAENORM.C
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3.5 Wrap requirements: 

When tested in accordance with 4.4.3, wire 0.162 inch and smaller in diameter shall wind on itself 
without breakage.  All type wire, 0.312 inch diameter and smaller, shall wrap without fracture around 
cylindrical mandrel sizes in accordance with table IV.  There are no wrap requirements for wire over 
0.312 inch in diameter.

3.6 Type II, cast: 

Wire shall be substantially flat and shall not spring up or show a wavy condition when tested in 
accordance with 4.4.4.

3.7 Unit quantities: 

Unless otherwise specified (see 6.2), wire shall be furnished in catchweight coils.  Each coil shall be 
one continuous length of wire properly coiled and securely tied.

3.8 Identification marking: 

Unless otherwise specified (see 6.2), an identification tag containing the manufacturer’s name or 
trademark, ordered wire size, specification number or symbol, type number, class number, and heat 
or lot number shall be attached to each coil.  Where practical, the tag shall be placed on the inside 
diameter of the coil.

3.9 Workmanship: 

3.9.1 Types I and II: Wire shall be uniform in quality and shall not be wavy or crooked.  Type I wire shall 
be uniformly tempered.

3.9.2 Type II: Wire shall not be kinked.

3.9.3 Types I, II and III, surface condition: The surface of the wire shall be smooth and free from rust and 
injurious marks, scratches or seams.

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for inspection: 

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the 
performance of all inspection requirements as specified herein.  Except as otherwise specified, the 
supplier may utilize his own facilities or any commercial laboratory acceptable to the Government.  
The Government reserves the right to perform any of the inspections set forth in the specification 
where such inspection are deemed necessary to assure that supplies and services conform to 
prescribed requirements.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
sq

qw
42

8

https://saenorm.com/api/?name=8870d8dd0cd8167d731f1c3141c89fa0


AMS-QQ-W-428 SAE AMS-QQ-W-428

- 6 -

4.2 Sampling: 

4.2.1 Lot size: A lot shall consist of coils of wire having the same diameter, type and class submitted for 
inspection at the same time.

4.2.2 Samples for visual examination and tests: One specimen from each ten coils or fraction thereof in 
a lot shall be selected for visual examination and tests.

4.3 Examination: 

4.3.1 Visual and dimensional: Measure diameter of wire using a micrometer, and measure out-of-
roundness at three locations on a wire specimen by measuring the diameter twice at 90 degrees 
and at each location (see 3.4).  Examine surface of wire for defects listed under 3.9.

4.3.2 Preservation, packaging, packing and marking: Preservation, packaging, packing and marking for 
shipment and storage shall be examined to determine compliance to the requirements of 
Section 5.

4.4 Test methods: 

4.4.1 Chemical composition: Check analysis for chemical composition shall be performed in accordance 
with method 111 or 112 of FED-STD-151 (see 3.2).  In case of dispute, analysis by method 111 
shall be the basis for acceptance or rejection.

4.4.2 Tensile strength: Test wire for tensile strength using wedge or snubbing grips in accordance with 
ASTM E 8.  Wire specimen should be at least 10 inches long (see 3.3).

4.4.3 Wrap test: Wire samples shall be wound on a mandrel of the number of wire diameters in table IV 
and shall conform to the requirements in 3.5.  The wrapping test is not required for wire with 
diameters larger than 0.312 inch in diameter.

TABLE IV.  Wrap test

4.4.4 Cast test, type II, hard drawn wire: Carefull cut a sample of two full turns of wire and place it on a 
flat surface (see 3.6).
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