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1. SCOPE:
1.1 Type:

This specificgtion covers metric bolts and screws made from a low alloy steel of the type identified

under the Unlfied Numbering System as UNS G87400. The following specification designations and
their propertigs are covered:

MA3376 860 MPa minimum ultimate tensile strength at room temperature
MA3376-1 1000 MPa minimum ultimate tensile.strength at room temperature
MA3376-2 860 MPa minimum ultimate tensilé’strength at room temperature
516 MPa minimum ultimate shear strength at room temperature
MA3376-3 1000 MPa minimum ultimate tensile strength at room temperature
600 MPa minimum ultimate shear strength at room temperature

1.2 Application:

Primarily for jpining parts whére minimum tensile strengths of 860 MPa and 1000 MPa are required.
Also, for joining parts where minimum shear strength of 516 MPa and 600 MPa are required.

1.3 Safety - Hazgrdous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification mayinvotve-theuseofrazardous materiatsthis—specification—doesot address the
hazards which may be involved in such use. It is the sole responsibility of the user to ensure
familiarity with the safe and proper use of any hazardous materials and to take necessary
precautionary measures to ensure the health and safety of all personnel involved.

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

Copyright © 2012 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. REFERENCES:

21

2.1.1

212

213

214

Applicable Documents:

The following publications form a part of this document to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order. In the event of conflict between the text of this document
and references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2759/1 Heat Treatment of Carbon and Low-Alloy Steel Parts, MinimuhD Tensile Strength up
to 220,000 psi (1515 MPa)
AMS 6322 Steel Bars and Forgings, 0.50Cr-0.55Ni-0.25Mo (0.38-043C) (SAE 8740)

MA1370 Screw Threads - MJ Profile, Metric

MA1518 Bolts, Screws and Nuts - External Wrenching, Metric'MJ Threads|- Design
Parameters for

MA1520 Areas for Calculating Stress or Load for Metric MJ Externally Threaded Fasteners

MA1566 Gaging Practice and Gage Requirements for MJ Metric Screw Threads

AS3062 Bolts, Screws, and Studs, Screw Thread Requirements

AS3063 Bolts, Screws, and Studs, Geometric€ontrol Requirements

U.S. Govermment Publications: Available fromBODSSP, Subscription Services Desk, Building 4D,
700 Robbing Avenue, Philadelphia, PA 19111-5094.

MIL-STD-1312-6 Fastener Test Méthods, Method 6, Hardness
DOD-STD-1312-108 Fastener Test Methods, Metric Method 108, Tensile Strength
DOD-STD-1312-113 Fastener Test Methods, Method 113, Double Shear Test

ASTM Publications: Available from ASTM, 100 Barr Harbor Drive, West Conshghocken, PA
19428-2959.

ASTM E 8M Tension Testing of Metallic Materials

ASTM E 14p Standard Hardness Conversion Tables for Metals
ASTM E 1414 _<Magnetic Particle Examination

ASTM D 3951 CUIIIIIIUIU;G: Pﬂb}\ﬂy;lly

ASME Publication: Available from ASME, 22 Law Drive, Box 2900, Fairfield, NJ 07007-2900.

ANSI/ASME B46.1 Surface Texture (Surface Roughness, Waviness, and Lay)
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2.2 Definitions:

BURR: A rough edge or ridge left on the metal due to a cutting, grinding, piercing, or blanking
operation.

COLD ROLLING: Forming material below the recrystallation temperature.

CRACK: Rupture in the material which may extend in any direction and which may be
intercrystalline or transcrystalline in character.

DEFECT: Any nonconformance of the unit of product with specified requirements.

DEFECTIVE:| A unit of product which contains one or more defects.

DISCONTINUITY: An interruption in the normal physical structure or configunation of a part; such as
a lap, seam, ihclusion, crack, machining tear, or stringer.

INCLUSION: | Nonmetallic particles originating from the material making process. [They may exist as
discrete partigles or strings of particles extending longitudinally,

LAP: Surfacqg imperfection caused by folding over metal fins\or sharp corners and|then rolling or
forging them into the surface. The allowable lap depth shall not exceed the limit specified herein.
The minimum|condition that shall be rated as a lap is afold having its length equaljto or greater than
three times it$ width with a depth of 0.013 mm when, viewed at 200X magnification.

MACHINING [TEAR: A pattern of short, jagged individual cracks, generally at righ{ angles to the
direction of mpchining, frequently the result of improperly set cutting tools, or dull gutting tools.

PRODUCTION INSPECTION LOT: Shall be all finished parts of the same part number, made from
a single heat ¢f alloy, heat treated at the same time to the same specified condition] produced as one
continuous rup, and submitted forwendor's inspection at the same time.

SEAM: Long(tudinal surface.imperfection in the form of an unwelded, open fold in the material.

STRINGER: WA solid nonmetallic impurity in the metal bar, often the result of inclugions that have
been extended dufing the rolling process.

TIGHT BURR A+ttt u=uac=y uuulpcxutcd e b;lldillg itrthe pcl;phcly of=a palt without any loose
ends and is within the dimensional limits of the part.
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23

-]

Unit Symbols:

- degree, angle

°C - degree Celsius

mm - millimeter

HRC - hardness Rockwell C scale
% - percent (1% = 1/100)

kN - kilonewton, force

MPa - megapascal, stress

sp gr - specific gravity

3. TECHNICAL REQUIREMENTS:

3.1 Material:

Shall be AMS| 6322 steel, unless otherwise specified on the part drawing,

3.2 Design:

Finished (completely manufactured) parts shall conform to the following requirems

3.2.1 Dimensionsi The dimensions of finished parts, after allkprocessing, including ple

shall conforn to the requirements as specified on theart drawing. Dimensions
plating but before coating with dry film lubricants.

3.2.2 Surface Texture: Surface texture of finished parts, prior to plating or coating, sh

requiremenis as specified on the part drawing, determined in accordance with A

3.2.3 Threads: Metric screw thread MJ profile and dimensions shall be in accordance

unless othefwise specified on the part drawing.

3.2.31 Incomplete Lead and Runeut/ Threads: Incomplete threads are permissible at
and at thel juncture of the tnthreaded portion of the shank or adjacent to the he
with AS3062.

3.2.3.2 Chamfer:|The entering end of the thread shall be chamfered as specified on t

3.2.4 Geometric Tolerances: Part features shall be within the geometric tolerances sp

ents:

ting or coating,
shall apply after
bll conform to the
NSI/ASME B46.1.
with MA1370,

the entering end
ad in accordance

he part drawing.

cified on the part

drawing and, where applicable, controlled in accordance with AS3063.

3.3 Fabrication:

3.31

Blanks: Heads shall be formed by hot or cold forging; machined heads are not permitted, except
lightening holes may be produced by any suitable method. Wrenching recesses may be forged or
machined. Flash or chip clearance in machined recesses shall not cause recess dimensions to

exceed the

specified limits.
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3.3.2 Heat Treatment: Shall conform to the technical requirements and other provisions specified in
AMS 2759/1 for 8740, hardened and tempered to meet the requirements of this specification.

3.3.21
3.3.2.

3322

hardness and microstructure.

Hardening: Headed blanks shall be heated to austenitizing temperature and oil quenched as in

Tempering: Hardened blanks shall be tempered by heating as in 3.3.2 to produce the specified

3.3.3 Oxide and Decarburization Removal: Surface oxide and oxide penetration, and decarburization
except as permitted in 3.7.2.3, resulting from prior heat treatment, shall be removed from the full
body diameter and bearing surface of the head of the heat treated blanks prior to cold rolling the

under head
intergranul
head and t

smooth sur

3.3.4 Cold Rolling

shank fillet

part shall be cold rolled sufficiently to remove all visual evidénee of grinding or tg

Distortion d
drawing. N

r
1? full body diameter of the shank shall be as little as practicable to o

fillet radius and rolling the threads. The removal process shall prody
attack or corrosion of the blanks. The metal removed from the béa

ce.

of Fillet Radius: After removal of oxide and decarburization as in 3
adius of headed parts having the radius completethroughout the cir

le to cold rolling shall conform to Figure 2, unless otherwise specifie
b raised metal (excrescence) is permitted onsthe head bearing surfag

ce no
ing surface of the
btain a clean,

3.3, the head-to-
cumference of the
ol marks.

d on the part

e (face) or

depressed metal more than 0.025 mm below the fillet.-radius contour as shown ip Figure 2; the

unthreaded
unthreaded
having an u
fillet arc, std

shank at the position shown in Figure. 2, inclusive of distortion, shall
shank diameter by an amount morédhan that specified in Figure 2.

hdercut connected with the filletradius, the cold rolling will be requirg
rting at the point of tangency, of'the fillet radius and the bearing surfg

not exceed the
n configurations
e only for 90° of
ce of the head.

For shouldgred bolts, having an unthreaded shank diameter larger than the thread major diameter

and having
unthreaded

tangency of

an undercut connected with a fillet between the threaded shank and t
shank, the cold rolling will be required only for 90° of fillet arc startin

the fillet radius and'the shouldered surface of the unthreaded shank.

he shoulder of the
g at the point of

5 by a single cold

3.35 Thread Roling: Threads.shall be formed on the heat treated and finished blanks
rolling process after removal of oxide and decarburization as in 3.3.3.
3.4 Product Mark{ng:
Each part shalttbe—identificationrmarkedas apcu;f;cd by the palt dlavvilly. Fretna

kings may be

formed by forging or stamping, raised or depressed 0.25 mm maximum, with rounded root form on

depressed ch

3.5 Plating:

aracters.

Where required, surfaces shall be plated as specified on the part drawing. Plating thickness

determined in

accordance with plating specification.
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3.6 Mechanical Properties:

Where MA3376 and MA3376-1 is specified, parts shall conform to the requirements of 3.6.1 and
3.6.2. Where MA3376-2 and MA3376-3 is specified, parts shall conform to the requirements of
3.6.1,3.6.2, and 3.6.3. Threaded members of gripping fixtures for tensile tests shall be of sufficient
size and strength to develop the full strength of the part without stripping the thread.

MA3376 and MA3376-1 finished parts shall be tested in accordance with the following test methods:

a. Hardness: MIL-STD-1312-6
b. Room Temperature Ultimate Tensile Strength: DOD-STD-1312-108

MA3376-2 and MA3376-3 finished parts shall be tested in accordance with the following test
methods:

a. Hardness MIL-STD-1312-6
b. Room Temperature Ultimate Tensile Strength: DOD-STD-1312.108
¢c. Room Teinperature Ultimate Shear Strength: DOD-STD-1312-113

3.6.1 Ultimate Tepsile Strength at Room Temperature:

3.6.1.1 Finished Rarts: Tension bolts, such as hexagon, double hexagon, and spline ¢rive head, shall
have an ultimate tensile load not lower than that specified in Tables 2A and 2B|for the applicable
hardness fange and shall be tested to failure in order to observe fracture locatign, first measuring
and recorfling the maximum tensile load achiéved. Screws, such as 100° flush head, pan head,
and fillister head, shall have an ultimate tensile load not lower than that specifidd in Table 2C and
2D for thel applicable hardness range; scréws need not be tested to failure, however the
maximumitensile load achieved shallbe measured and recorded. If the size o shape of the part
is such that failure would occur outside the threaded section but the part can be tested
satisfactofily, such as parts having a shank diameter equal to or less than the thread root
diameter ¢r having an undercuit, parts shall have an ultimate tensile strength npt lower than 860
MPa for pprts having a hardhess range of 26 to 32 HRC, and not lower than 1000 MPa for parts
having a hardness range-of 32 to 36 HRC. Tension fasteners with hexagon, dpuble hexagon, or
spline drie heads haying a minimum metal condition in the head equal to the design parameters
specified In MA1518/ shall not fracture in the head-to-shank fillet radius excep{ when this radius
is connecjed with'an undercut or a shank diameter less than the minimum pitch diameter of the
thread.

3.6.1.2 Machined Test Specimens: If the size or shape of the part is such that a tensile test cannot be
made on the part, tensile tests shall be conducted in accordance with ASTM E 8M on specimens
prepared as in 4.4.7. Specimens may be required by purchaser to perform confirmatory tests.
Such specimens shall meet the following requirements:
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3.6.1.2 (Continued):

Specimens having a minimum hardness of 26 HRC:

a. Ultimate Tensile Strength, minimum: 860 MPa
b. Elongation in 5D, minimum: 15%
¢. Reduction of Area, minimum: 52%

Specimens having a minimum hardness of 32 HRC:

a. Ultimate Tensile Strength, minimum: 1000 MPa
b. Elongation in 5D, minimum: 13%
¢. Redudtion of Area, minimum: 50%
3.6.1.2.1 When permitted by purchaser, hardness tests on the end of parts may‘be'substituted for tensile
tests of machined specimens.
3.6.2 Hardness: Bhall be uniform and within the range specified on the part drawing, but hardness of the

363

threaded sdction, and of the head-to-shank fillet area, may be-higher as a result

operations.
range 26 to

a. 860 MP

b.

Ultimate Sh
have an ulti

applicable h

failure after
maximum d
minimum ul

hardness rgnge of 26 to.32 HRC, and 600 MPa minimum shear strength for part
hardness range of 32.16 36 HRC. Shear tests are not required for screws, such
head, having a grip‘less than 2.5 times the nominal diameter or protruding head
pan head and fillister head, having a grip less than 2 times the nominal diameter
required for|the following conditions:

1000 MPa minimum ultimate tensile strength:

When hardness is not specified on the part dragwing, hardness shall

26 to 32 HRC
32 to 36 HRC

8 minimum ultimate tensile strength:

Ear Strength: Finished bolts having a close toleranced full shank as
mate double shear load nat(lower than that specified in Tables 2A or
ardness range. The double shear test may be discontinued without
the ultimate double shear load has been reached, first measuring an

imate double shear load hased on 516 MPa minimum shear strength

of the cold rolling
be within the

32 HRC. Hardness range of parts having thexfellowing minimum ultimate tensile
strength is as follows:

in MA1518 shall
2B for the

a complete shear
d recording the

puble shear load achieved. Shear bolts having special shank diameters shall have the

for parts having a

s having a

as 100° flush

screws, such as
Shear test is not

a. Bolts or screws threaded to head.
b. Protruding head bolts or screws having a coarse toleranced full shank.
¢. Protruding head bolts or screws having a PD or relieved shank.

3.7 Quality:

Parts shall be uniform in quality and condition, free from burrs (tight burrs may be acceptable if part
performance is not affected), foreign materials, and from imperfections detrimental to the usage of
the part.
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3.71

3.7.1.1

3.7.1.2

3.7.2

3.7.21

3.7.2.1

3.7.2.1

3722

3.723

3.7.24

A

2

Macroscopic Examination, Headed Blank: A specimen cut lengthwise from a headed blank shall
be etched in a suitable etchant and examined at a magnification of 20X to determine conformance
to the requirements of 3.7.1.1 and 3.7.1.2. The head and shank section shall extend not less than
D/2 from the bearing surface of the head, where “D” is the nominal diameter of the shank after

heading.

Flow Lines: After heading and prior to heat treatment, examination of an etched section taken
longitudinally through the blank as in 3.7.1 shall show flow lines in the shank, head-to-shank fillet,
and bearing surface which follow the contour of the blank as shown in Figure 1. Flow lines in
headed blanks having special heads, such as Dee- or Tee-shaped heads, or thinner than

MA1518 s

tandard, shall be as agreed upon by purchaser and vendor.

Internal D
cracks, la

Microscopiag
etched in 29
conformang

Flow Line

Head-to
show flg

Internal D
cracks, la

Microstru

Surface H
produced
shall be n
of the mic

Threads:
show eviidence that the threads were rolled (see Figure 3).

bfects: Examination of longitudinal sections of the head and shank-g
DS, or porosity.

Examination, Finished Parts: Specimens cut from finishedjparts sh
% Nital, and examined at a magnification not lower than 100X to detsg
e to the requirements of 3.7.2.1,3.7.2.2,3.7.2.3,3.7.24, 3.7.2.5, an

142}

-Shank, Finished Part: Examination of a longitudinal section through
w lines that the head was formed by forging (see Figure 1A).

Examination of a longitudinal section through the threaded portion

bfects: Examination of longitudinal sections of the head and shank g
bs, or porosity. Thread imperfections shall conform to the requireme
tture: Parts shall have microstructure of tempered martensite.

during coldgolling of the head-to-shank fillet radius and during rolling
b evidence’of carburization, recarburization, or nitriding. In case of di

Vickers hg
than 30 points—s

roscopic examination, microhardness testing shall be used as a refe

hall reveal no

all be polished,
rmine
] 3.7.2.6.

the part shall

of the shank shall

hall reveal no
hts of 3.7.2.6.

ardening: Palts shall have no change in hardness from core to surface except as

of threads. There
spute over results
ree method; a

the core by more

3.7.2.5 Decarburization:

3.7.2.51

|3.7.2.5.2

shall be

of stock

free from decarburization.

used to make the part.

The bearing surface of the head, the head-to-shank fillet radius, the shank, and the threads

Depth of decarburization on those surfaces of the head which are the original surfaces of the
bar shall be not greater than that permitted by the applicable material specification for the size
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3.7.2.5.3 Depth of decarburization on the OD of the head of cylindrical head parts is not restricted.

3.7.2.5.4 Depth of decarburization at any point on any surface not covered by 3.7.2.5.
3.7.2.5.3 shall not exceed 0.05 mm.

3.7.2.6 Threads:

1,3.7252 or

3.7.2.6.1 Root defects such as laps, seams, notches, slivers, folds, roughness, and oxide scale are not

permissible (see Figure 4).

3.7.2.6.2 Multiple laps on the flanks of threads are not permissible regardless of locati

on.

3.7.2.6.3 Single Lap on Thread Profile: Shall conform to the following:

a. Thrgad Flank Above the Pitch Diameter: A single lap is permissiblejalon
thread above the pitch line on either the pressure or nonpressure-flank («

g the flank of the
bne lap at any

crosi-section through the thread) provided it extends towards the crest a'ﬂd generally

parallel to the flank (see Figure 5). The lap depth shall not'exceed the li
Table 1 for the applicable thread pitch. A lap extendingfoward the root i
(seg| Figure 6).

b. Thrdad Flank Below the Pitch Diameter: A lap along the thread flank bel
diameter, regardless of direction it extends, is\not permissible (see Figurs

c. Crest craters, crest laps, or a crest lap.iifcombination with a crest crater
provided that the imperfections do not'extend deeper than the limit speci

Figure 8). The major diameter.6f the thread shall be measured prior to s

it specified in
5 not permissible

ow the pitch
2 7).

are permissible,
ied in Table 1 as

meafured from the thread crest when the thread major diameter is at mifiimum size (see

ectioning. As the

majgr diameter of the thread approaches maximum size, values for depth of crest crater

and [crest lap imperfections listed in Table 1 may be increased by one-ha

f of the difference

between the minimummajor diameter and the actual major diameter as fneasured on the

part

magnetic particle inspection in accordance with ASTM E 1444; any method may
resolution of disputed rejections shall be based upon the wet, continuous, fluore
method.

3.7.3 Magnetic P{ﬂicle Inspection: Prior to any required plating or coating, parts shal

be subject to
be used but
scent suspension

3.7.3.1 The following conditions shall be cause for rejection of parts inspected.

3.7.3.1.1 Discontinuities transverse to grain flow (i.e., at an angle of more than 10° to the axis of the

shank), such as grinding checks and cracks.

3.7.3.1.2 Longitudinal indications (i.e., at an angle of 10° or less to the axis of the shank) due to

imperfections other than seams, forming laps, and nonmetallic inclusions.
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3.7.3.2 The following conditions shall be considered acceptable on parts inspected.

3.7.3.21

3.7.3.2.2

3.7.3.23 Shankg

|3.7.3.2.4 Threads;

3.7.3.25 Topof K

4. QUALITY ASSI

41

4.2

43

Parts having longitudinal indications (i.e., at an angle of 10° or less to the axis of the shank) of

seams and forming laps parallel to the grain flow that are within the limits specified in 3.7.3.2.2
through 3.7.3.2.5 provided the separation between indications is not less than 1.6 mm in all
directions.

Sides of Head: There shall be not more than six indications or subsurface indications per

head. The length of each indication may be the full height of the surface but no indication shall
break over either edge to a depth greater than 0.79 mm or the equivalent of the 2H/3 thread
depth (see Table 1), whichever is less.

r Stem: There shall be not more than 10 subsurface and hairline su

The length of any indication may be the full length of the surface but the tota

indicatid
fillet or d

individu
No indig

Responsibility
The vendor o
tests. Purchsg

ensure that th

Responsibility

ns shall not exceed twice the length of the surface. No indicdtioh sh
ver an edge.

There shall be no indications, except as permitted in'3.7.2.6.

h| indication shall not exceed 0.25 mm as shown.by sectioning repres
ation, except those of 3.7.3.2.2 shall break over an edge.

URANCE PROVISIONS:

for Inspection:

e parts conform to the requirements of this specification.

for Compliance:

The manufacfurer’'s system for parts production shall be based on preventing prod

than detecting
effective man

LfactUring in-process control system shall be established, subject to t

purchaser, ar1d used during production of parts.

face indications.
length of all
iall break into a

lead and End of Stem: The number of indicatiois'is not restricted byt the depth of any

entative samples.

parts shall supply all samples and shall be responsible for performing all required
ser reserves the right to_perform such confirmatory testing as deemed necessary to

Lict defects, rather

the defeets at final inspection and then requiring corrective action t¢ be invoked. An

he approval of the

Production Acceptance Tests:

The purpose of production acceptance tests is to check, as simply as possible, using a method
which is inexpensive and representative of the part usage, with the uncertainty inherent in random
sampling, that the parts comprising a production inspection lot satisfy the requirements of this

specification.
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431

Tests for all technical requirements are acceptance tests and shall be performed on each
production inspection lot. A summary of acceptance tests is specified in Table 3.

4.4 Acceptance Test Sampling:

441

442

443

4.4.4

445

446

447

45

Material: Sampling for material composition on each heat shall be in accordance with AMS 6322,

Nondestructive Tests - Visual and Dimensional: A random sample of parts shall be taken from
each production inspection lot; the size of the sample to be as specified in Table 4. The
classification of dimensional characteristics shall be as specified in Table 5. All dimensional

characterist

ics are considered defective when out of tolerance.

Magnetic Particle Inspection: A random sample shall be selected from each pra

lot; the size
units may b
dimensiona
as necessa

Macroscopi
inspection |

Destructive
size of the s

b selected from those that have been subjected to and passed’the vi

Y.

- Examination: A random sample of one part shallbe selected from
Dt

Tests: A random sample shall be selected from each production ins
ample shall be as specified in Table 6. The sample units may be se

of the sample shall be as specified in Table 4 and classified as inTal

luction inspection
le 5. The sample
sual and

inspection, with additional units selected at random from theprodugtion inspection lot

each production

pection lot; the
lected from those

that have bg¢en subjected to and passed the nondestructive tests and the magnetic particle

inspection v

Acceptance
defectives.

Test Specin
proportions
coupons of
Specimens

Reports:

The vendor of

ith additional units selected at randem from the production inspectio

hens: Specimens fortensile testing of machined test specimens sha

the same lot of alloy and be processed together with the parts they r
shall be machined from the center of parts.

parts shall furnish with each shipment a report stating that the chemi

in accordance withhASTM E 8. Specimens shall be machined from f

n lot as necessary.

Quality: Of random samples tested, acceptance quality shall be baged on zero

Il be of standard
nished parts or
bpresent.

cal composition of

the parts confermstothe app“uab:U materiad opcuiﬁuaﬁun, ahuvvilly therestltsof
conformance to the room temperature ultimate tensile property, hardness, ultimate shear property

where applicable, and stating that the parts conform to the other technical requirements. This report
shall include the purchase order number, MA3376, lot number, contractor or other direct supplier of
material, part number, nominal size, and quantity.

ests to determine
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4.6 Rejected Lots:
If a production inspection lot is rejected, the vendor of parts shall perform corrective action to screen
out or rework the defective parts, resubmit for acceptance tests inspection as in Table 3, or scrap the
entire lot. Resubmitted lots shall be clearly identified as reinspected lots.

5. PREPARATION FOR DELIVERY:

5.1 Packaging and ldentification:

J>-1.1 Packaging shall be in accordance with ASTM D 3951.

5.1.2 Parts having different part numbers shall be packed in separate containers:

5.1.3 Each container of parts shall be marked to show not less than the following infoflmation:

METRIC BOLTS (SCREWS), ALLOY STEEL UNS G87400
MA3376 (ol MA3376-1, -2, -3, as applicable)

PART NUMBER

LOT NUMBER

PURCHASE ORDER NUMBER

QUANTITY
MANUFACTURER'S IDENTIFICATION

5.1.4 Threaded fgsteners shall be protected from-abrasion and chafing during handling, transportation,
and storagd.

6. ACKNOWLEDGMENT:

A vendor shall ention this specifieation number in all quotations and when acknow]edging purchase
orders.

7. REJECTIONS:

Parts not conformifig,to this specification, or to modifications authorized by purchager, will be subject
to rejection.

8. NOTES:
8.1 Hardness conversion tables for metals are presented in ASTM E 140.

8.2 Key Words:

Bolts, Screws, Procurement Specification
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8.3 The change bar (| ) located in the left margin is for the convenience of the user in locating areas
where technical revisions, not editorial changes, have been made to the previous issue of this
document. An (R) symbol to the left of the document title indicates a complete revision of the
document.

PREPARED BY SAE COMMITTEE E-25,
GENERAL STANDARDS FOR AEROSPACE PROPULSION SYSTEMS
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N
0 ’ill
ARl oy E,
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FIGURE 1 - Satisfactory Grain Flow, Headed Blank, Before Heat Tregtment
Showing a sfnooth, well formed)drain flow following the contour of the head-to-sHank fillet radius.
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FIGURE 14 - Headsto-Shank Section Through Finished Part
Shows eidence that head was formed by forging.
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—0.025 mm, max

No mesm is AR
permissible on the lzééég'gééh
head bearing face ———'/

—The| shank diameter at this position, Inclusive of distortion shall

a. |On full shank close tolerance bolts, not to excéed the maximum|shank
diameter.
b. [On full shank coarse tolerance bolts, not.to exceed the actual|shank
diameter, prior to distortion, by more than 0.06 mm on diameter.
C. |On PD shank bolts, not to exceed the actual PD shank diameter, prior to
distortion, by more than 0.06 mm on diameter,

FIGURE 2 - Permissible-Distortion From Fillet Working

FIGURE 3 - Flow Lines, Rolled Thread
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Not Permissible — =~ Root

FIGURE 4 - Root Defects, Rolled Thread

Permissible provided lsp depth does not
Nc& Table 1 limit.

Root

FIGURE 5 - Laps Above Pitch Diameter Extending Towards Crest, Rolled Thread

Not permissible

Root

FIGURE 6 - Laps Above PD Extending Toward Root, Rolled Thread
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Not permissible

Root

I FIGURE 7 -1 aps Below PD Fyfpnding in Any Direction Rolled Thread

At ainioum major diameter, waximum
[_-pemissib’le fmperfection is 202 of
2H/3 thread depth (see Table l).

—
L 1/2 Tol on Mafjor Dia

M

~J

Root

- Thread depth at MMC

Note A: Maximum depth of imperfection equals 20% of 2H/3
thread depth.plus 1/2 the difference of the actual
major diameter and minimum -major diameter.

| FIGURE 8 - Crest Craters and Crest Laps, Rolled Thread
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TABLE 1 - MJ Ext Thread Depth at 2H/3 and Allowable Thread Lap Depth

Thread MJ Allowable
Pitch Ext Thread Depth Thread Lap
p at 2H/3 Depth
mm mm mm
0.5 0.29 0.06
0.6 0.35 0.07
0.7 0.40 0.08
0.8 0.46 0.09
1 0.58 0.12
1.25 0.72 0.14
1.5 0.87 0.17
1.75 1.01 0.20
2 1.15 0.23
2.5 1.44 0.29
3 1.73 0.35

Note 1: Allowable lap depth is based upon 20% of MJ extécnal
thread depth at 2H/3 in accordance with MA1370,.and is
calculated as follows:

Ext thd depth = 2H/3 = (2/3) (cos 30°)p.='0.57735p
Lap depth = 0.2(2H/3) = 0.2(2/3)(c0s.30°)p = 0.116547p

TABLE 2A - Test Loads far Bolts, 26 to 32 HRC

Nom
Thread Ultimate Tensile Strength Ultimate Double Shear
Size TestLoad, min Test Load, min
Class 4h6h kN kN
3x0.5 4.68 7.29
3.5x0.6 . 6.31 9.93
4x0.7 8.18 12.97
5x0.8 13.15 20.26
6x1 18.71 29.18
7 x1 26.60 39.72
8% 35.85 51.87
100x1.25 56.02 81.05
12x1.25 83.53 116.72
14x1.5 113.14 158.86
16x 1.5 151.03 207.50
18x1.5 194.32 262.61
20x 1.5 243.01 324.21
22x1.5 297.11 392.30

24x2 345.45 466.87
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TABLE 2B - Test Loads for Bolts, 32 to 36 HREC

Mom
Thread Ultimate Tensile Strength Ulimate Double Shear
Size Test Load, min Test Load, min
Class 4h&h kM kM
Ix05 5.44 B.48
35x06 7.34 11.55
4x0.7 9.52 15.08
S5x0.8 15.30 23.56
Gx1 21.75 33.93
Tx1 30.93 46.18
Bx1 41.68 £0.32
10x 1.25 65.14 04 25
12x1.25 g97.13 135.72
14x15 131.56 184.73
16x1.5 175.61 241.27
1Bx1.5 20505 0536
20x1.5 282.57 376.99
22x%x15 345.48 456.16
24x2 401.68 542.87

Mote 1. Requirements in Tables 2A and 2B apply o pads with metric MJ threads

1o the sizes shown, 1o class 4h6h tolerances.and having a hardness
range as shown. Area upon which stressdor ullimate tensile strength
test load for bolts is based on the tensile stress area as defined in
MA1520, for threads rolled after heattreatment, and calculated from
Equation 1:

Ay = 0.7854(ds)2-(dx/dz)) (Eq.1)
where:

A, = tensile stress area far bolts

d = magimum major diameter of thread
dz =maximum pitch diameter of thread
ds = maximum root diameter of thread
H = plcos 30°)

g = thread pitch

“Area upon which stress for ullimate double shear fest load requirements
is based on twice the single shear cross-section area as defined in
MAI520 for close toleranced full shank lasteners, and calculated from
Equation 2

Ap = 0.7854(d)* {Eq.2)
where.

Az = shear area at nominal diameter of close toleranced full shank
ar equal to basic major diameter of thread

d = basic major diameter of thread or nominal diameter of close
toleranced full shank
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