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(R) Metric Thread Rolling Screws

RATIONALE

This SAE Standard has been revised. In this current revision, the significant changes from the previous 2017 revision
include: reducing and limiting the maximum core hardness limit of Type 2 screws to 36 HRC; revising the hydrogen
embrittiement testing requirements and methods (3.7.4 and 4.9) to reflect up-to-date understanding and practices related
to hydrogen embrittlement; and revising the unthreaded underhead distance to establish more definitive measuring points
and prevent rolling into the fillet radius.

1. SCOPE

This SAE Standard covers material, dimensional, performance, and test requirements for metric thread rolling screws
suitable for use in general engineering applications.

1.1 Requirements for Material-Process Options

a. Screws (in sizes 2 x 0.4 through 12 x 1.75) manufactured from low carbon steel, case hardened, and tempered. These
screws are designated SAE J1237 Type 2 -.

b. Screws (in sizes 2 x 0.4 through 12 x 1.75) manufactured from medium carbon alloy steel, quench and tempered to
achieve properties similar to ISO 898-1 property class 9.8 screws, and, additionally, with the point selectively induction
hardened. These screws are designated SAE J1237 Type 9 -.

c. Screws (in sizes 5 x 0.8 through 12 x 1.75) manufactured from medium carbon alloy steel, quench and tempered to
achieve properties similar to ISO 898-1 property class 10.9 screws, and, additionally, with the point selectively induction
hardened. These screws are designated SAE J1237 Type 10 -.

1.2 When SAE J1237 is specified without type designation, either Type 2 * or Type 9 « may be supplied.
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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 J423 Methods of Measuring Case Depth
SAE J864 Surface Hardness Testing with Files
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 F606/F606M Standard Test Methods for Determining the Mechanical Properties of Externally and Internally
Threaded Fasteners, Washers, and Rivets

ASTM F1470 Standard Guide for Fastener Sampling for Specified Mechanical Properties and Performance
Inspection
ASTM F2328M Standard Test Method for Determining Decarburization and Carburization in Hardened and

Tempered Threaded Steel Bolts, Screws and Studs [Metric]
2.1.3 ASME Publications

Available from ASME, P.O. Box 2900, 22 Law Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (U.S./Canada),
001-800-843-2763 (Mexico), 973-882-1170 (outside North America), www.asme.org.

ASME B18.18 Quality Assurance for Fasteners
2.1.4 1SO Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO 898-1 Mechanical Properties of Fasteners Made of Carbon Steel and Alloy Steel - Part 1: Bolts, Screws
and Studs with Specified Property Classes - Coarse Thread and Fine Pitch Thread

ISO 1207 Slotted Cheese Head Screws - Product Grade A

ISO 1580 Slotted Pan Head Screws - Product Grade A

ISO 2009 Slotted Countersunk Flat Head Screws (Common Head Style) - Product Grade A

ISO 2010 Countersunk Slotted Raised Head Screws (Common Head Style) - Product Grade A

ISO 4014 Hexagon Head Bolts - Product Grade A

ISO 4162 Hexagon Flange Bolts - Small Series

ISO 7045 Pan Head Screws with Type H or Type Z Cross Recess - Product Grade A
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ISO 7046-2 Countersunk Flat Head Screws (Common Head Style) with Type H or Type Z Cross Recess - Product
Grade A - Part 2: Steel Screws of Property Class 8.8, Stainless Steel Screws and Non-Ferrous
Screws

ISO 7047 Countersunk Raised Head Screws (Common Head Style) with Type H or Type Z Cross Recess -
Product Grade A

ISO 7048 Cross-Recessed Cheese Head Screws

ISO 14580 Hexalobular Socket Cheese Head Screws

ISO 14583 Hexalobular Socket Pan Head Screws

ISO 14584 Hexalobular Socket Raised Countersunk Head Screws

3. REQUIREMENTS
3.1 Material and Process Requirements - Type 2 ¢
3.1.1  Material and Chemistry - Type 2 ¢

Type 2 « screws shall be made from cold heading quality, killed steel wire conforming to the chemical composition
requirements in Table 1:

Table 1 - Type 2 « - chemical composition requirements -
composition limits', % by mass

Carbon Carbon Manganese Manganese
Analysis Min Max Min Max
Cast or Heat 0.15 0.25 0.70 1.65
Product 0.13 0.27 0.64 1.71

3.1.2 Heat Treatment - Type 2 +

Type 2 « screws shall be heat treated in a continuous carbonitriding or gas carburizing system. Cyaniding systems may be
approved by the purchaser when a continuous flow (no batch) quenching process is employed that consistently produces
uniform case and core hardness. For screw and washer assemblies in which the screw is specified Type 2 per this standard,
the washer shall be rolled onto the screw after heat treatment or otherwise sufficiently masked from the carburizing
atmosphere.

3.1.3 Tempering Temperatures - Type 2 «

Minimum tempering temperatures shall be 340 °C.

3.2 Material and Process Requirements - Type 9 < and 10

3.2.1  Material and Chemistry - Type 9 +and 10 «

Material for Type 9 « and 10 * screws shall meet chemical composition per Property Class 10.9 per ISO 898-1.
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3.2.2 Heat Treatment - Type 9« and 10 «

Type 9 + and 10 ¢+ screws shall be heat treated in a continuous non-carburizing system operated under fine grain practice,
oil quenched, and tempered at a minimum tempering temperature of 460 °C for Type 9 » and 425 °C for Type 10 . Partial
or complete decarburization is detrimental to thread rolling screws and is not allowed.

3.2.3 Lead threads on Type 9 » and 10 « shall be induction hardened to achieve a minimum hardness equivalent to
45 HRC (Rockwell Hardness C ) on one to three full threads and one or more lead threads, as shown in Figure 1.
(File test according to SAE J864.)
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Figure 1 - Induction hardened lead threads

3.3 Finish

Screws shall be furnished plain, or with a protective coating as specified by the purchaser, and meet the performance
requirements specified in Table 8 for non-lubricated screws. Screws supplied lubricated, either integral with coating or
supplemental, shall meet the performance requirements specified in Table 8 for lubricated screws. Screws shall be suitably
treated to avoid hydrogen embrittlement in accordance with the specified finish specification.

In cases where screws are plated or coated following delivery to the purchaser (or where plating or coating of screws is
otherwise under the control of the purchaser), the screw producer shall not be responsible for failures of the screw to meet
mechanical or performance requirements due to plating or coating.

3.4 Dimensional Requirements

3.4.1 Head Dimensions

Head dimensions shall conform to those specified in ISO 1207, ISO 1580, ISO 2009, ISO 2010, ISO 4014, ISO 4162,
ISO 7045, ISO 7046-2, ISO 7047, 1ISO 7048, ISO 14580, ISO 14583, or ISO 14584.

3.4.2 Thread and Point Dimensions
Thread and point dimensions shall conform to those given in Table 2. Threads shall conform to a 60-degree basic thread

form. Threads are not subject to thread gaging. Details of point configuration shall be optional with the manufacturer
providing all specified dimensions are maintained and screws meet the performance requirements of mmnts
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