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METRIC THREAD ROLLING SCREWS-SAE J1237 SAE Standard
Report of Iron and Steel Technical Committee approved June 1978.
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2.2.2 Heat Treatment- 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 4600C
'for Type 9 • and 425°C for Type 10 •.

2.2.3 Lead threads on Types 9 • and 10 • shall be induction hardened
to achieve a minimum hardness equivalent to 45 RC (Rockwell C45) on
1 to :3 full thread's and one or more lead threads, as shown in Fig. 1. (File
test according to SAE J864.)

FIG.l

REOUI RED HARDENED AREA SHALL ENCOM·
PASS FIRST FULL THREAD

!:,i\)'l] PERMIS~IBLE HARDENED AND TRANSI­
TION ZONE MAY EXTEND TO ENCOMPASS
SECOND AND THIRD FULL, FORM THREAD

2.3 Finish-Screws shall be cadmium or zinc electroplated with a coat­
ing thickness of 5-10 ,urn, or have a zinc phosphate and oil coating as
specified by the purchaser. Unless otherwise specified, screws may bc pro­
vided with an additional supplementary lubricant as necessary to meet the
performance requirements. Other finishes are available, however, it is the
intent of this standard that the mechanical and performance requirements
shall apply only to those screws having one of the three finishes specified
above. When other finishes are required, the purchaser and manufacturer
may agree on performance values other than those of Section 2.7.

Electroplated screws shall be baked within the temperature range
190-BOoC as soon as practicable after plating to avoid hydrogen embrit­
tlement. In continuous type processing, a minimum of 1 h is required. In
batch type processing, a minimum of 4 h is normally required to insure
that all parts in the batch receive this treatment.

In cases where screws are plated olcoated following delivery to the pur­
chaser (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 plat­
ing or coating.

2AlDbnen~C)nalRequirements

2.4.1 Head Dimensions-Standard head styles for thread rolling screws
are flat countersunk, oval countersunk, pan, hex, hex washer, and hex
flange head. Flat countersunk, oval countersunk, and pan head screws are
available slotted or with Type 1 or Type IA cross recess drives. Head, slot,
and cross recess dimensions shall be specified by purchaser.

NOTE TO USER-When selecting length of Type 9. and 10. screws for
, any application, one objective should be location of the induction hardened

zone beyond the nut anchorage, or a minimum of six full form threads in
the threaded hole.

0.33-0.42
0.67-0.93
0.040 max
0.045 max
0.13-0.32
0.18-0.32

% by Mass

0.35-0.40
0.70-0.90
0.035 max
0.040 max
0.15-0.30
0.20-0.30

aBoron permitte'd in the range of 0.0005-0.003.

2.1.2 Heat Treatment-Type 2 • screws shall be heat treated in a con­
tinuous carbonitriding or gas carburizing system. Cyaniding systems may
be approved by the purchaser when it is shown that a continuous flow (no
batch) quenching process which consistently produces uniform case and
core hardnesses is employed.

1. Scope-This standard covers requirements for metric thread rolling
screws suitable for use in general engineering applications. (It is intended
that thread rolling screws have performance capabilities beyond those nor­
mally expected of other standard types of tapping screws.)

1.1 Requirements for three material-process options are stated:
(a) Screws (in sizes M2 x 0.4 thru M12 x 1.75) manufactured from low

carbon steel, carburized, and tempered. These screws are designated
SAE 11237 Type 2 •.

(b) Screws (in sizesM2 x 0.4 thru M12 x 1.75) manufactured from
medium carbon alloy steel, heat treated to achieve'properties comparable
to SAE J 1199 class 9.8 screws, and additionally, with the point selectively
hardened. These screws are designated SAE 11237 Type 9 •.

(c) Screws (in sizes M5 x 0.8 thru M12 x 1.75) manufactured from me­
dium carbon alloy steel, heat treated to achieve properties comparable to
SAE J 1199 class 10.9 screws, and additionally, with the point selectively
hardened. These screws are designated SAE J 1237 Type 10 •.

1.2 Whep SAE 1'l237 is specified without Type designation, either
Type 2 • or Type 9 • may be supplied.

Note: The performance requirements covered in this standard apply
only to the combination oflaboratory conditions described in the testing
procedures. If other conditions are encountered in an actual service appli­
cation (such as different materials, thicknesses, hole sizes, etc.), values
shown herein for drive torque, torque-to-clamp load, and proof torque may
require adjustment.

2. Requirements
'i.IMa'terial and Process Requirements-Type 2 .,

2.1.1 Maierlal iinn:hemistry~TypeI;-screws shall be made from cold
heading quality, killed steel wireconfonning to the following chemical
co~position requirem.ents:

Compol!ition Limitsa, % b~ Mass
Analysis Carbon Manganese

Min Max Min Max

Cast or Heat 0.15 0.25 0.70 1.65
Product 0.13 0.27 .0.64 1.71

•.1 _~_ ------- _.-

Carbon
Manganese
Phosphorus
Sulfur
Silicon
Molybdenum

2.1.3 Tempering Temperatures-Minimum tempering temperatures shall
be 3400 C.

--2T-M:~terial and Process Requirements-Types 9 ;-~d- i-o~. .__ ~

2.2.1 Material and Chemistry":-Unless otherwise specified by purch, ser,
Type 9 • and 10 • screws shall be made from cold heading quality, killed
alloy steel w~e c0E:forming to the following chemical composition require­
ments (SAE 4037):

Copyright C 1978 Society of Automotive Engineers, Inc.
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l
2.4.2 Thread and Point Dimensions- Thread and point dimensions shall

conform to those given in Table 2. Threads shall conform to a 60 deg basic
thread form. Threads are not subject to thread gaging. Details of point
configuration shall be optional with the manufacturer providing all speci­
fied dimensions are main tained and screws meet the performance require­
ments of this standard.

2.4.3 Thread Length- For screws of nominal lengths within the ranges
listed under column Y of Table 1, the full form threads shall ex tend close
to the head such that the specified thread major diameter limits are main­
tained to within the respective Y distance from the underside of the head,

or closer if practicable. See Fig. 2. Screws of longer nominal lengths, un·
less otherwise specified by the purchaser, shall have a minimum length of
full form thread as specified in column LT.

2.5 Mechanical Requirements-Type 2 • Screws
2.5.1 Hardness

2.5.1.1 Core Hardness- Type 2 • screws shall have a core hardness of
28--38 RC (Rockwell C) when tested as specified in Section 3.1. Core
hardness shall not exceed maximum shown and preferably should be no
higher than 36 RC (Rockwell C) on electroplated parts.

I

'T

l

TABLE 1

LT Y
Full Form Unthreaded Length

Thread Length Under Head
Nominal For For For
Screw Nominal Nominal Nominal

Size Screw Min Screw Max Screw Max
and Lengths (1 ) Lengths (2) Lengths (3)

Thread
Pitch > Than .;; Than > Than .;; Than

M2 x 0.4 16 12.0 6 0.40 6 16 0.8

M2.5 x 0.45 20 15.0 8 0.45 8 20 0.9
M3 x 0.5 25 18.0 9 0.50 9 25 1.0

M3.5 x 0.6 30 21.0 10 0.60 10 30 1.2
M4 x 0.7 35 24.0 12 0.70 12 35 1.4

M5 x 0.8 40 30.0 15 0.80 15 40 1.6
M6x 1 45 38.0 18 1.00 18 45 2.0
M8 x 1.25 45 38.0 24 . 1.25 24 45 2.5
M10x1.5 45 38.0 30 1.50 30 45 3.0
M12x1.75 50 38.0 36 1.75 36 50 3.5

NOTES: I. Tabulated values thru 5 mm size are equal to 6 times basic screw diameter rounded to nearest millimetre.
2. Tabulated values are equal to I times thread pitch.
3. Tabulated values are equal to 2 times thread pitch.
4. All dimensions are millimetres.

2
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FIG. 2

2.5.1.2 Case Hardness-Type 2 • screws shall have a case hardness of
45 RC (Rockwell C), minimum, when tested as specified in Section 3.2.

2.5.1.3 Case Depth-Type 2 • screws shall have a total case depth con­
forming to the following, when tested as specified in Section 3.3.

Nominal Size
Case Depth, mm

Min Max

TABLE 3-MECHANICAL REQUIREMENTS FOR TYPE 2. THREAD
ROLLING SCREWS

Basic
Dia Min Min
and Tensile Torsional

Thread Pitch Strength Strength
(millimetres)

kN N·m

M2 x 0.4 1.9 0.7
M2.5 x 0.45 3.15 1.2
M3 x 0.5 4.68 2.2
M3.5 x 0.6 6.3 3.5
M4 x 0.7 8.17 5.2
M5 x 0.8 13.2 10.5
M6 xl 18.7 17.7
M8 x 1.25 34.0 43.0
Ml0xl.5 53.9 87.0
M12 x 1.75 78.4 152.0

2.5.2 Tensile Strength-Type 2 • screws with hex head, hex washer ..
head, and hex flange head, which have lengths equal to or longer than
12 mm or 3 times the nominal screw diameter, whichever is longer, shall
have tensile strengths not less than those specified in Table 3, when tested
in accordance with Section 3.4. Screws with shorter lengths or screws with
other head styles which are weaker than the threaded section are not sub­
ject to tensile testing.

2.5.3 Torsional Strength-Type 2 • screws shall not fail with the appli­
cation of a torque less than the torsional strength torque specified in
Table 3 when tested in accordance with Section 3.5.

2.5.4 Ductility-Heads of screws shall not separate from the shank when
a permanent deformation of 7 deg is induced between the plane of the
under head bearing surface and a plane normal to the axis of the screw,
when tested in accordance with Section 3.8.

2 thru 3.5
4 and 5
6 thru 12

0.05
0.10
0.13

0.18
0.23
0.28-

2.6 Mechanical Requirements-Type 9 • and !O • Screws
2.6.1 Type 9 • and lu • screws shall conform to the mechanical re­

quirements specified in Table 4 when tested according to wedge tensile and
hardness procedures published in SAE J 1216, Test Methods for Metric
Threaded Fasteners.

2.6.2 Type 9 • and 10 • screws shall conform to Class 3/4H decarburi­
zation limits as described in SAE 1121.

2.6.3 Ductility- Heads of screws shall not separate from the shank when
a permanent deformation of 10 deg is induced between the plane of the
under head bearing surface and a plane normal to the axis of the screw,
when tested in accordance with Section 3.8.

2.7 Performance Requirements-Types 2.,9., and 10.
2.7.1 Drive Torque-Screws shall, without deforming their own thread,

form a mating internal thread in a test plate with the application of a
torque not exceeding the drive torque specified in Table 6 for the appli­
cable screw size and finish, when tested in accordance with Section 3.6 .
. 2.7.2 Torque-to-Clamp Load-Screws subject to tensile test, M4 x 0.7

TABLE 4-MECHANICAL REQUIREMENTS TYPE 9. AND 10. SCREWS

Wedge Tensile
Strength Product Hardness
(Stress) Surface Hardness Rockwell

Type MPa (1) (2) Rockwell 15N. max (3)

9. 900 min (4) C27--36

10. 1040 min (4) C33-39

NOTES: 1. Wedge tensile strength values for full size products are specified in Table S. Wedge
tensile strengths are applicable only to screws which have lengths equal to or longer
than 12 mm or 3 timeS the nomirial diameter, whichever is longer. Screws with
shorter lengths or screws with head styles which are weaker than the threaded sec­
tion are not subject to wedge tensile testing.

2. Tensile wedge angles: 6 deg when screws are threaded one diameter or closer to the
head; 10 deg on· all others.

3. Minimum product hardness values applicable to screws not subject to tensile tests,
and these hardness requirements exclude induction hardened zone Section 2.2.3
(Fig. 1).

4. Surface hardness shall not exceed product hardness by more than 3 points Rock­
well C equivalent, and in the case of Type 10 • shall also not exceed Rockwell
ISN 80, except as noted in Section 2.2.3 (Fig. l).
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size and larger, shall deyelop the clamp load specified in Table 6 with the
application of a torque not exceeding the clamp load t~rque specified in
Table 6 for the applicable screw size and finish, when tested in accordance
with Section 3.7. Smaller sizes of screws and screws not subject to tensile
test are not subject to torque-to-clamp lnad requirements.

2.7.3 Proof Torque:" Screws with head styles subjecUo tensile test shall
withstand without failure the proof torque'and shall be capable of being re­
moved from the test plate following application of the proof torque speci­
fied in Table 6 for the applicable screw size and finish, when tested in ac­
cordance with Section 3.7. Screws not subject to tensile test are not sub­
ject to proof torque requirements.

2.7.4 Hydrogen Embrittlement-Cadmium and zinc electroplated screws
shall withstand without failure the hydrogen embrittlement torque speci­
fied in Table 6 for the applicable screw size and finish, when tested in ac­
cordance with Section 3.9.

3. Test Methods
3.1 Core Hardness-Core hardness shall be determined at mid-radius of

a transverse section through the screw taken at a distance sufficiently be­
hind the point of the screw to be through the full minor diameter.

3.2 Case Hardness-For routine quality control purposes (where case
depth and geometry of screws permit), case hardness may be measured on
end, shank, or head using Rockwell 15 N. Hardncss tests shall be made on
plain finish or pIated screws after removal of finish. As an alternate, or
where this method is not applicable, a microhardness instrument with a
Knoop or DPH indenter and a 500 g load may be used. In such cases, mea­
surements shall be made on the thread profile of a properly prepared longi­
tudinal metallographic specimen. Due to normal hardness gradients in a
case structure, microhardness values shall be taken at the center of the total
case.

3.3 Case Depth-Total case depth shall be measured at the midpoint
between crest and root on the thread flank. A recommended technique
for measuring total case by microscopic methods is given in SAE 1423.

Note: An effective case depth to Rockwell C45 equivalent as mea­
sured by microhardness methods is normally less than the total case depth
measured by microscopic methods. The purchaser and supplier may agree
on effective case depth values.

3.4 Tensile Strength Test-Screws shall be assembled in a tensile test­
ing machine with a minimum of six threads exposed, and an axial load ap­
plied against the under head bearing surface until screw failure occurs.
The speed of testing as determined with a free running cross head shall not
exceed 25 mm/min. The grips of the testing machine shall be self-aligning
to avoid side thrust on the specimen. The tensile strength of the screw
shall be the maximum load in Newtons occurring coincident with or prior
to screw fracture (such as, screw breakage into two or more parts).

3.5 Torsional strength Test-The sample screw shall be securely
clamped by suitable means (Fig. 3) such that the threads in the clamped
length are not damaged, and that at least two full threads project above the
clamping device, and that at least two full threads exclusive of point
(2-3.5 thread pitches), are held within the clamping device. A blind hole
may be used in place ofa threaded clamping device, provided the hole
depth is such as to insure that breakage will occur beyond the point
(2-3.5 thread pitches). By means of a suitably calibrated torque measur­
ing device, torque shall be applied to the screw until failure of the screw
occurs. The torque required to cause failure shall be recorded as the tor­
sional strength torque.

3.6 Drive Test-The sample screw shall be driven into the hole in a
test plate (Section 3.6.1) until an internal thread of full major diameter
is formed completely through the full thickness of the plate or until the
screw head comes into contact with the plate, whichever occurs first.
Speed of driving shall not exceed 500 rpm. For referee purposes, speed
of driving shall not exceed 30 rpm. The maximum torque occurring during
the test shall be recorded as the drive torque.

3.6.1 Test Plate-Test plates shall be low carbon cold rolled steel having
a hardness of Rockwell B75-90. Test plate thicknesses and hole sizes are
given in Table 6. Test holes shall be drilled or punched and redrilled, or
reamed, to ±0.025 mm of the hole sizes specified in Table 6.

3.7 Oamp Load and Proof Torque Test-The test shall be conducted
using a load indicating type washer, or other load measuring device, capable
of measuring the actual tension induced in the screw as the screw is

6

FIG. 3

tightened. The device shall be accurate within ±5% of the test clamp load
to be induced in the screw.

Assemble a plain washer, or equivalent punched or drilled steel strip as
specified in Section 3.7.1, and then the load-indicating type washer on the
sample screw and position this assembly for driving into the test plate
(Section 3.6.1). The screw shall be driven into the test plate until the
screw is seated. Tightening shall be continued until a tensile load equal to
the clamp load as specified in Table 6 is developed. Care shall be taken
to prevent the under head bearing surface from turning during tightening.
The torque necessary to develop the clamp load shall be recorded as the
clamp load torque.

Tightening shall be continued until a torque equal to the proof torque
as specified in Table 6 has been applied to the screw. The assembly shall
remain in this tightened state for lOs following which the screw shall be
removed from the test plate by the application of removal torque.

If convenient, the clamp load and proof torque test may be conducted
in conjunction with the drive test.
. 3.7.1 Under Head Bearing Test Surface-The surface condition of plain
commercially available flat washers, free running nuts, and cold rolled steel
is normally suitable for tests specified in Sections 3.6, 3.7, and 3.9. For
referee purposes, the surface shall conform to 0.50-0.75!Lm (AA rough·
ness range).

3.8 Ductility Test-The sample screw shall be inserted into a drilled
hole in a hardened wedge block, or other suitable device, and an axial com­
pressive load applied against the top of the screw head. The hole shall be
0.50-1.00 mm larger than the nominal screw diameter. Loading shall be
continued until the plane of the under head bearing surface is bent per­
manently through the angle specified for the screw type with respect to a
plane normal to the axis of the screw.

3.9 Hydrogen Embrittlement Test-Screws shall be threaded into a
tapped hole or free running nut having thicknesses of at least 1.5 times the
nominal screw size and tightened with a torque equal to the hydrogen
embrittlement torque specified in Table 6 for the applicable screw size
and finish. Spacers should be used for screws with unthreaded shanks
and may be used with other lengths providing full thread engagement is
maintained within the test nut or tapped hole. The assembly shall re·
main in this tightened state for 24 h. The original hydrogen embrittle­
ment torque shall then be reapplied following which the screw shall be
removed by the application of removal torque. Nu ts may be hardened
to permit reusability.

3,10 Torque Wrenches-Torque wrenches used in all tests shall be
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5. Identification-The following head identification markings may be
specified as an option by the purchaser on hex or similar non-recessed or
non-slotted head styles:

7

accurate within ±2% of the maximum of the specified torque range of
the wrench.

Alternatively. a torque sensing power device of equivalent accuracy
may be used.

4. Inspection
4.1 Inspection Procedure-Screws shall be inspected to .determine con­

formance with the requirements of this standard. Inspection shall be per­
formed in accordance with sampling plans given in MIL-STD-I05D. Alter:
nate inspection procedures may be specified by the purchaser on the pur­
chase order or engineering drawing.

Type

2.
9.

10.

Identification Mark

2.
9.

10.

SAE Technical Board Rules and Regulations
All technical reports, including standards approved and practices recom·
mended, are advisory only. Their use by anyone engaged in industry or

trade is entirely voluntary. There is no agreement to adhere to any SAE
Standard or SAE Recommended Practice, and no commitment to conform
to or be guided by any technical report.

In formulating and approving technical reports, the Technical Board, its
Councils and Committees will not investigate or consider patents which
may apply to the subject matter. Prospective users of the report are respon­
sible for protecting themselves against liability for infringement of patents.

PRINTED IN U.S.A.
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OAr The Engineering Society..7 For Advancing Mobility
Land Sea Air and SpacefJ

INTERNATIONAL
400 Commonwealth Drive, Warrendale, PA 15096-0001

SURFACE
VEHICLE
STANDARD

Issued
Revised

J1237

1978·06
1979-05

REV.

MAY79

Submitted for recognition as an American National Standard Superseding J1237 JUN78

METRIC THREAD ROLLING SCREWS

1. Scope-This standard covers requirements for metric thread rolling screws suitable for use in general
engineering applications. (It is intended that thread rolling screws have performance capabilities beyond those
normally expected of other standard types of tapping screws.)

1.1 Requirements for three material-process options are stated:

(a) Screws (in sizes M2 x 0.4 thru M12 x 1.75) manufactured from low carbon steel, carburized, and
tempered. These screws are designated SAE J1237 Type 2 •.

(b) Screws (in sizes M2 x 0.4 thru M12 x 1.75) manufactured from medium carbon alloy steel, heat treated to
achieve properties comparable to SAE J1199 class 9.8 screws, and additionally, with the point selectively
hardened. These screws are designated SAE J1237 Type 9 •.

(c) Screws (in sizes M5 x 0.8 thru M12 x 1.75) manufactured from medium carbon alloy steel, heat treated to
achieve properties comparable to SAE J1199 class 10.9 screws, and additionally, with the point
selectively 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.

NOTE: The performance requirements covered in this standard apply only to the combination of laboratory
conditions described in the testing procedures. If other conditions are encountered in an actual service
application (such as different materials, thicknesses, hole sizes, etc.), values shown herein for drive torque,
torque-to-clamp load, and proof torque may require adjustment.

2. Requirements

2.1 Material and Process Requirements-Type 2.

2.1.1 MATERIAL AND CHEMISTRY-Type 2 • screws shall be made from cold heading quality, killed steel wire
conforming to the following chemical composition requirements:

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."

Printed in U.S.A.s. A. E.
LIBRARY

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 1979 Society of Automotive Engineers, Inc.
All rights reserved.
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SAE J1237 Revised MAY79

ComDosition Limitsa, % by Mass
Analysis

Cast or Heat
Product

Carbon Manganese
Min Max Min Max
0.15 0.25 0.70 1.65
0.13 0.27 0.64 1.71

a Boron permitted in the range of 0.0005-0.003

2.1.2 HEAT TREATMENT-Type 2 • screws shall be heat treated in a continuous carbonitriding or gas carburizing
system. Cyaniding systems may be approved by the purchaser when it is shown that a continuous flow (no
batch) quenching process which consistently produces uniform case and core hardnesses is employed.

2.1.3 TEMPERIf\IG TEMPERATuREs---Minimum tempering temperatures shall be 340°C.

2.2 Material and Process Requirements-Types 9. and 10.

2.2.1 MATERIAL AND CHEMISTRv-Unless otherwise specified by purchaser, Type 9 • and 10 • screws shall be
made from cold heading quality, killed alloy steel wire conforming to the following chemical composition
requirements (SAE 4037):

Cast or Heat Analysis Product Analysis
%by Mass

Carbon
Manganese
Phosphorus
Sulfur
Silicon
Molvbdenum

0.35-0.40
0.70-0.90
0.035 max
0.040 max
0.15-0.30
0.20-0.30

0.33-0.42
0.67-0.93
0.040 max
0.045 max
0.13-0.32
0.18-0.32

2.2.2 HEAT TREATMENT-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 •.

2.2.3 Lead threads on type 9 • and 10 • shall be induction hardened to achieve a minimum hardness equivalent to
45 RC (Rockwell C45) on 1 to 3 full threads and one or more lead threads, as shown in Fig. 1. (File test
according to SAE J864.)

2.3 Finish-Screws shall be cadmium or zinc electroplated with a coating thickness of 5-10 11m, or have a zinc
phosphate and oil coating as specified by the purchaser. Unless otherwise specified, screws may be provided
with an additional supplementary lubricant as necessary to meet the performance requirements. Other finishes
are available, however, it is the intent of this standard that the mechanical and performance requirements shall
apply only to those screws having one of the three finishes specified above. When other finishes are required,
the purchaser and manufacturer may agree on performance values other than those of Section 2.7.

Electroplated screws shall be baked within the temperature range 190-230°C as soon as practicable after
plating to avoid hydrogen embrittlement. In continuous type processing, a minimum of 1 h is required. In batch
type processing, a minimum of 4 h is normally required to insure that all parts in the batch receive this
treatment.

- 2 -
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4

SAE J1237 Revised MAY79

j
o.2mm
BELOW
ROOT OF

',.,.-:;;,;,: THREAD

ImiI = REQUIRED HARDENED AREA SHALL ENCOM·
PASS FIRST FULL THREAD

fi~!~.\%ift = PERMISSIBLE HARDENED AND TRANSI·
TION ZONE MAY EXTEND TO ENCOMPASS
SECOND AND THIRD FULL FORM THREAD

NOTE TO USER-When Mlectlne lengdl of Type' e end 10 elC.-wl for
8flY IPPlicatlon. one objective should be locetlon of the Inc:luetion hen:lened
zone beyonc:l the nut ancho.... or e minimum of Ilx full form ttll"llldl in
the threedad hole.

FIG. 1

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.

2.4 Dimensional Requirements

-
2.4.1 HEAD DIMENsloNs-Standard head styles for thread rolling screws are flat countersunk, oval countersunk,

pan, hex, hex washer, and hex flange head. Flat countersunk, oval countersunk, and pan head screws are
available slotted or with Type 1 or Type 1A cross recess drives. Head, slot, and cross recess dimensions shall
be specified by purchaser.

2.4.2 THREAD AND POINT DIMENSIONs-Thread and point dimensions shall conform to those given in Table 2.
Threads shall conform to a'60 deg 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 this standard.

2.4.3 THREAD LENGTH-For screws of nominal lengths within the ranges listed under column Y of Table 1, the full
form threads shall extend close to the head such that the specified thread major diameter limits are maintained
to within the respective Y distance from the underside of the head, or closer if practicable. See Fig. 2. Screws
of longer nominal lengths, unless otherwise specified by the purchaser, shall have a minimum length of full form
thread as specified in column LT.

- 3 -
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SAE J1237 Revised MAY79

l d

FIG. 2

TABLE 1

LT Y

Full Form Unthreaded Length
Thread Lenath Under Head

Nominal For For For
Screw Nominal Nominal Nominal
Size Screw Min Screw Max Screw Max
and Lengths (1) Lengths (2) Lengths (3)

Thread
Pitch >Than ~han >Than ~han

M2xO.4 16 12.0 6 0.40 6 16 0.8
M2.5 x 0.45 20 15.0 8 0.45 8 20 0.9
M3xO.5 25 18.0 9 0.50 9 25 1.0
M3.5xO.6 30 21.0 10 0.60 10 30 1.2
M4xO.7 35 24.0 12 0.70 12 35 1.4
M5 x 0.8 40 30.0 15 0.80 15 40 1.6
M6 x 1 45 38.0 18 1.00 18 45 2.0
M8 x 1.25 45 38.0 24 1.25 24 45 2.5
M10x1.5 45 38.0 30 1.50 30 45 3.0
M12x1.75 50 38.0 36 1.75 36 50 3.5

NOTES: 1. Tabulated values thru 5 mm size are equal to 6 times basic screw diameter
rounded to nearest millimetre.

2. Tabulated values are equal to 1 times thread pitch.
3. Tabulated values are equal to 2 times thread pitch.
4. All dimensions are millimetres.

- 4·
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SAE J1237 Revised MAV79

TABLE 2-THREAD AND POINT DIMENSIONS OF THREAD ROLLING SCREWS

P C Cp L
Nominal Diaof Circumscribing
Screw Major Point Circumscribing Circle

and Dia Dia Circle (Point) Point Min Practical
Thread (1) (1) (2\ (2\ Lenath Nominal Screw Length
Pitch Flat and

Pan, Hex, Oval Ctsk
Max Max Max Max Max (3) Min (4) Hex Washer Heads Heads

M2 x 0.4 2.00 1.6 1.4 0.8 4 5
M2.5 x 0.45 2.50 2.1 2.57 2.13 1.6 0.9 4 6
M3x 0.5 3.00 2.5 3.07 2.58 1.8 1.0 5 8
M3.5 x 0.6 3.50 2.9 3.58 2.99 2.1 1.2 6 8
M4 xO.7 4.00 3.4 4.08 3.40 2.4 1.4 8 10
M5 xO.8 5.00 4.4 5.09 4.31 2.8 1.6 8 10
M6 x 1 6.00 5.3 6.10 5.12 3.5 2.0 10 12

,M8 x 1.25 8.00 7.1 8.13 6.92 4.4 2.5 10 16
M10 x 1.5 10.00 9.0 10.15 8.69 5.2 3.0 13 16
M12 x 1.75 12.00 10.5 12.18 10.48 6.1 3.5 16 20

NOTES: 1. These dimensions are applicable to types of screws where periphery of the thread approximates a circle.
2. These dimensions are applicable to types of screws where some portions of the periphery of the thread are farther

from the screw axis than others (lobular, triroundular, etc.).
3. These values are equal to 3.5 times the pitch distance rounded off to 1 decimal place.
4. These values are equal to 2 times the pitch distance rounded off to 1 decimal place.
5. All dimensions are millimetres.

2.5 Mechanical Requirements--Type 2. Screws

2.5.1 HARDNESS

2.5.1.1 Core Hardnes~Type 2 • screws shall have a core hardness of 28-38 RC (Rockwell C) when tested as
specified in Section 3.1. Core hardness shall not exceed maximum shown and preferably should be no higher
than 36 RC (Rockwell C) on electroplated parts.

2.5.1.2 Case Hardnes~Type 2 • screws shall have a case hardness of 45 RC (Rockwell C), minimum, when
tested as specified in Section 3.2.

2.5.1.3 Case Depth-Type 2 • screws shall have a total case depth conforming to the following, when tested as
specified in Section 3.3.

Case Depth. mm
Nominal Size

2 thru 3.5
4 and 5
6 thru 12

Min Max
0.05 0.18
0.10 0.23
0.13 0.28

2.5.2 TENSILE STRENGTH--Type 2 • screws with hex head, hex washer head, and hex flange head, which have
lengths equal to or longer than 12 mm or 3 times the nominal screw diameter, whichever is longer, shall have
tensile strengths not less than those specified in Table 3, when tested in accordance with Section 3.4. Screws
with shorter lengths or screws with other head styles which are weaker than the threaded section are not
subject to tensile testing.

- 5-
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SAE J1237 Revised MAV79

TABLE 3-MECHANICAL REQUIREMENTS FOR TYPE 2. THREAD
ROLLING SCREWS

Basic Min Min
Dia Tensile Torsional
and Strength Strength

Thread Pitch
lmillimetres) kN N·m

M2xO.4 1.9 0.7
M2.5 x 0.45 3.15 1.2
M3xO.5 4.68 2.2
M3.5xO.6 6.3 3.5
M4xO.7 8.17 5.2
M5xO.8 13.2 10.5
M6x1 18.7 17.7
M8 x 1.25 34.0 43.0
M10 x 1.5 53.9 87.0
M12x1.75 78.4 152.0

2.5.3 TORSIONAL STRENGTH-Type 2. screws shall not fail with the application of a torque less than the torsional
strength torque specified in Table 3 when tested in accordance with Section 3.5.

2.5.4 DUCTILITY-Heads of screws shall not separate from the shank when a permanent deformation of 7 deg is
induced between the plane of the under head bearing surface and a plane normal to the axis of the screw,
when tested in accordance with Section 3.8.

2.6 Mechanical Requirements-Type 9 • and 10 • Screws

2.6.1 Type 9 • and 10 • screws shall conform to the mechanical requirements specified in Table 4 when tested
according to wedge tensile and hardness procedures published in SAE J1216, Test Methods for Metric
Threaded Fasteners.

2.6.2 Type 9. and 10 • screws shall conform to Class 3/4H decarburization limits as described in SAE J121.

2.6.3 DUCTILITY-Heads of screws shall not separate from the shank when a permanent deformation of 10 deg is
induced between the plane of the under head bearing surface and a plane normal to the axis of the screw,
when tested in accordance with Section 3.8.

2.7 Performance Requirements-Types 2.,9., and 10.

2.7.1 DRIVE TORQuE-Screws shall, without deforming their own thread, form a mating internal thread in a test
plate with the application of a torque not exceeding the drive torque specified in Table 6 for the applicable
screw size and finish, when tested in accordance with Section 3.6.

2.7.2 TORQUE-TO-CLAMP LOAD-Screws subject to tensile test, M4 x 0.7 size and larger, shall develop the clamp
load specified in Table 6 with the application of a torque not exceeding the clamp load torque specified in Table
6 for the applicable screw size and finish, when tested in accordance with Section 3.7. Smaller sizes of screws
and screws not subject to tensile test are not subject to torque-to-c1amp load requirements.

- 6-
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SAE J1237 Revised MAY79

TABLE 4-MECHANICAL REQUIREMENTS TYPE 9 • AND 10 • SCREWS

Type

9.
10.

Wedge Tensile
Strength
(Stress)

MPa (1) (2)
900 min

1040 min

Surface Hardness
Rockwell 15N, max

(4)
(4)

Product Hardness
Rockwell

(3)

C27-36
C33-39

NOTES: 1. Wedge tensile strength values for full size products are specified in Table 5. Wedge tensile
strengths are applicable only to screws which have lengths equal to or longer than 12 mm
or 3 times the nominal diameter, whichever is longer. Screws with shorter lengths or
screws with head styles which are weaker than the threaded section are not subject to
wedge tensile testing.

2. Tensile wedge angles: 6 deg when screws are threaded one diameter or closer to the
head; 10 deg on all others.

3. Minimum product hardness values applicable to screws not subject to tensile tests, and
these hardness requirements exclude induction hardened zone Section 2.2.3 (Fig. 1).

4. Surface hardness shall not exceed product hardness by more than 3 points Rockwell C
equivalent, and in the case of Type 10. shall also not exceed Rockwell15N 80, except as
noted in Section 2.2.3 (Fig. 1).

TABLE 5---TENSILE STRENGTH VALUE~TYPE 9. AND 10. SCREWS

Nominal Tvpe9.
Thread Min
Diaand Tensile
Thread Strength
Pitch kN

M2 xO.4 1.86

M2.5 x 0.45 3.05
M3 xO.5 4.53
M3.5 xO.6 6.10

M4xO.7 7.90
M5 xO.8 12.8
M6x1 18.1

M8 x 1.25 32.9
M10x1.5 52.2
M12 x 1.75 75.9

Type 10.
Min

Tensile
Strength

kN

14.8
20.9

38.1
60.3
87.7

- 7-
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SAE J1237 Revised MAY79

TABLE 6----PERFORMANCE REQUIREMENTS-TYPES 2.,9., AND 10.

Basic Test Plate Drive Torque Clamp Load Torque Proof Torque Hydrogen
Dia Embrittlement Toraue

And Pilot For For For
Thread Pitch Thickness Hole ZPCandCP For Clamp ZPCandCP For ZPCandCP For For For
(millimetres) Dia Screws ZPSerews Load Screws ZP Screws Screws ZP Screws CPScrews ZPScrews

mrn mrn maxN·m maxN·m kN maxN·m maxN·m N·m N·m N·m N·m

M2 x 0.4 3 1.n 0.4 0.6 0.6 0.7 0.4 0.5
M2.5xO.45 3 2.25 0.8 1.0 1.3 1.4 0.9 1.0
M3 xO.5 3 2.7 1.3 1.7 2.4 2.5 1.7 1.9
M3.5xO.6 3 3.15 1.9 2.4 3.7 4.0 2.6 3.0
M4xO.7 5 3.6 2.6 3.4 3.1 4.2 4.8 5.4 5.8 3.8 4.4
M5 xO.8 5 4.55 4.8 6.0 5.0 8.0 10.0 11.0 12.0 7.8 9.0
M6xl 6 5.4 7.5 9.2 6.9 15.0 16.0 19.0 20.0 13.0 15.0
M8 x 1.25 8 7.3 16.0 20.0 12.6 34.0 40.0 46.0 48.0 32.0 36.0
Ml0x 1.5 10 9.2 28.0 35.0 20.0 68.0 81.0 92.0 96.0 65.0 74.0
M12 x 1.75 12 '1.0 46.0 55.0 29.5 110.0 130.0 160.0 170.0 110.0 130.0

Legend: CP-Cadmium Electroplated
ZP-Zinc Electroplated
ZPC-Zinc Phosphate Coated-{Commonly known as Phosphate and oil)

NOTE: Values shown in Table 6 are intended for specffieation purposes and for determination of acceptability of screws to the requirements of this standard. These
values are not valid for use in design or assembly unless all conditions of the application are identical w~h those specffied for the inspection tests.

2.7.3 PROOF TORQuE-Screws with head styles subject to tensile test shall withstand without failure the proof
torque and shall be capable of being removed from the test plate following application of the proof torque
specified in Table 6 for the applicable screw size and finish, when tested in accordance with Section 3.7.
Screws not subject to tensile test are not subject to proof torque requirements.

2.7.4 HYDROGEN EMBRITTLEMENT-Cadmium and zinc electroplated screws shall withstand without failure the
hydrogen embrittlement torque specified in Table 6 for the applicable screw size and finish, when tested in
accordance with Section 3.9.

3. Test Methods

3.1 Core Hardness-Core hardness shall be determined at mid-radius of a transverse section through the screw
taken at a distance sufficiently behind the point of the screw to be through the full minor diameter.

3.2 Case Hardnes&-For routine quality control purposes (where case depth and geometry of screws permit),
case hardness may be measured on end, shank, or head using Rockwell 15 N. Hardness tests shall be made
on plain finish or plated screws after removal of finish. As an alternate, or where this method is not applicable,
a microhardness instrument with a Knoop or DPH indenter and a 500 g load may be used. In such cases,
measurements shall be made on the thread profile of a properly prepared longitudinal metallographic specimen.
Due to normal hardness gradients in a case structure, microhardness values shall be taken at the center of the
total case.

3.3 Case Dept~Total case depth shall be measured at the midpoint between crest and root on the thread flank.
A recommended technique for measuring total case by microscopic methods is given in SAE J423.

NOTE: An effective case depth of Rockwell C45 equivalent as measured by microhardness methods is
normally less than the total case depth measured by microscopic methods. The purchaser and supplier may
agree on effective case depth values.
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