SURFACE VEHICLE J409™ JuL2021
INTERNATIONAL: STANDARD lssued 1942-01

Reaffirmed 1995-02
Revised 2021-07

Superseding J409 FEB1995

Product Analysis - Permissible Variations from
Specified Chemical Analysis of a Heat or Cast of Steel

RATIONALE
Table values needed updating to align with referenced ASTM standards.
1. SCOPE

Supplementary to the heat or cast analysis, a product analysis may be made on steel in the semifinished or finished form.
For definitions and methods of sampling steel for product chemical analysis, refer to SAE J408.

A product analysis is a chemical analysis of the semifinished or finished steel to determine conformance to the specification
requirements. The range of the specified chemical composition is normally expanded to take into account deviations
associated with analytical reproducibility and the heterogeneity of the steel. Individual determinations may vary from the
specified heat or cast analysis ranges or limits to the extent shown in Tables 1 through 5. The several determinations of any

element in a heat or cast may not vary both above and below the specified range except for lead. Tables 1 through 5 provide
permissible limits for various steel forms and composition types.

For rephosphorized and resulfurized steels, the product analysis tolerance limits are not applicable to phosphorus and sulfur
because of the degree to which these elements segregate.

Boron is not subject to product analysis tolerances.
2. REFERENCES
2.1 Applicable Documents

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

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J408 Methods of Sampling Steel for Chemical Analysis

SAE Executive Standards Committee 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2021 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. ™
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2.1.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM A6/A6M Specification for General Requirements for Rolled Steel Plates, Shapes, Sheet Piling, and Bars for
Structural Use

ASTM A480/A480M Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate,
Sheet, and Strip

ASTM A513/A513M Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing
ASTM A519/A519M Specification for Seamless Carbon and Alloy Steel Mechanical Tubing
Table 1 - Permissible variations from specified chemical ranges and

limits for carbon steel in hot rolled and cold finished bars and
semi-finished products for forging, wire rod, and seamless tubing

Variation, %,

Over Max
Limit or Under
Min Limit Variation, %, Variation, %, Variation, %,
Bars, Wire Rod, Over Max Over Max Over Max
Seamless Limit or Under Limit or Under Limit or Under
Tubing and Min Limit Min Limit Min Limit
Semifinished  Semifinished Products Semifinished Products Semifinished Products
Products for Forging for Forging for Forging
for Forging Over 0.065 Over 0.129 Over 0.258
Limit or Max of to 0.065 m? t0 0.129 m? to 0.258 m? to 0.516 m?
Element Specified Range, % (100 in?) incl (100 to 200 in?) incl (200 to 400 in?) incl (400 to 800 in?) incl
Carbon To 0.25 incl 0.02 0.03 0.04 0.05
Over 0.25 to 0.55 incl 0.03 0.04 0.05 0.06
Over 0.55 0.04 0.05 0.06 0.07
Manganese To 0.90 incl 0.03 0.04 0.06 0.07
Over 0.90 to 1.65 incl 0.06 0.06 0.07 0.08
Phosphorus  Over max only to 0.050 incl 0.008 0.008 0.010 0.015
Sulfur Over max only to 0.060 incl 0.008 0.010 0.010 0.015
Silicon To 0.35incl 0.02 0.02 0.03 0.04
Over 0.35 to 0.60 0.05 — — —
Copper Under min only for copper 0.02 0.03 — —
bearing steels
Lead’ 0.151t0 0.35 incl 0.03 0.03 — —

" Product analysis tolerance for lead applies, both over and under, to a range of 0.15 to 0.35% lead.
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Table 2 - Permissible variations from specified
chemical ranges and limits
for carbon steel sheets, strip, and welded tubing

Limit Limit

Variation, % Variation, %

Limit or Max of Under Min Over Max
Element Specified Range, % Limit Limit
Carbon To 0.15 incl 0.02 0.03
Over 0.15 t0 0.40 incl 0.03 0.04
Over 0.40 to 0.80 incl 0.03 0.05
Over 0.80 0.03 0.06
Manganese To 0.60 incl 0.03 0.03
Over 0.60 to 1.15 incl 0.04 0.04
Over 1.15 10 1.65 incl 0.05 0.05
Phosphorus — — 0.010
Sulfur — — 0.010
Silicon To 0.30 incl 0.02 0.03
Over 0.30 to 0.60 0.05 0.05

Copper Under min only for copper bearing steels 0.02 —

Lead’ 0.151t0 0.35incl 0.03 0.03

T Product analysis tolerance for lead applies, both over and under, to a range of 0.15 to 0.35% lead.
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