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1. SCOPE

1.1 Type

This procurement specification covers aircraft quality bolts and screws made froma'low alloy st
under the Unified Numbgring System as UNS G87400, and of a series of room-{emperature tensil

125000 to 185000 psi.
1.2 Application

Primarily for aerospace
corrosion.

1.2.1

Safety - Hazardpus Materials

bropulsion system bolt applications where goeod strength is required and the

pel of the type identified
b strengths ranging from

part is protected against

While the materials, methods, applications, and processes described or referenced in this specification may involve the use

of hazardous materials,
precautionary measureg
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Steel Bars, Forgings, and Rings, 0.50Cr - 0.55Ni - 0.25Mo (0.38 - 0.43C) (SAE 8740)
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2.2 Definitions
Refer to AS6416.
2.3 Unit Symbols
A ampere

°F  degree Fahrenheit

% percent (1% = 1/100)

Ibf  pounds force

psi  pounds force per gquare-inch

sp gr specific gravity

3. TECHNICAL REQUIREMENTS

3.1 Material

Shall be AMS6322, or AMS6327 steel, unless otherwise specified on the paft/drawing.

3.2 Design

Finished (completely manufactured) parts shall conform to the following requirements:

3.2.1 Dimensions

The dimensions shall donform to the part drawing, unless otherwise stated Dimensions apply

lubrication.

3.2.2 Surface Texturg

Surface texture of finistied parts, prior to plating or coating, shall conform to the requirements

drawing, determined in accordance with ASME B46.1.

3.2.3 Threads

Threads shall be in acc@rdance’with AS8879, unless otherwise specified on the part drawing.

after plating but before

s specified on the part

3.2.3.1 Incomplete Threads

Incomplete runout and lead threads are permissible as specified in AS3062.

3.2.3.2 Chamfer

Bolts shall be chamfered as specified on the part drawing.

3.2.4 Geometric Tolerances

Part features shall be within the geometric tolerances specified on the part drawing and, where applicable, controlled in

accordance with AS3063.
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3.3 Fabrication

3.3.1 Blanks

Heads shall be formed by hot or cold forging or machining. 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.

3.3.2 Heat Treatment

Headed blanks shall, before finishing the shank and the bearing surface of the head, cold working the head-to-shank fillet
radius when specified, and rolling the threads, be heat treated as follows:

3.3.2.1

Heating Equipment

Furnaces may be any t
and operated by, autom
atmosphere shall causeg
3.6.2.2 and 3.6.2.3.

3.3.2.2 Hardening

Blanks of AMS6322 shd

pe ensuring uniform temperature throughout the parts being heated and
atic temperature controllers and data recorders conforming to AMS2750.
no surface hardening by carburizing or nitriding nor decarburization othe

Il be uniformly heated to a temperature within the rapge” 1500 to 1550 °F,

than 15 minutes, and qlienched in oil. For other steels, when specified, the.temperature shall be

and vendor.

3.3.2.3 Tempering

Hardened blanks shall
and microstructure, hold

3.3.3 Oxide and Decsg

pe tempered by heating uniformly to_a-temperature necessary to produce
ing at heat for not less than 1 hour;and cooling.

rburization Removal

Surface oxide and decaiburization except as permitted in 3.6.2.3, resulting from prior heat treatmen

the full body diameter a

nd bearing surface ofithe head of the heat treated blanks prior to cold wor}

radius when specified and rolling the threads./ The oxide removal process shall produce no intergral

of the blanks. The meta
little as practicable to oh

3.3.4 Cold Working of

After removal of oxide a

removed fromithe‘bearing surface of the head and the full body diameter
tain a cleanssmooth surface.

Fillet Raditus

hd-decarburization as in 3.3.3, shall be cold worked. Distortion due to cold

shall be equipped with,
The heating medium or
r than that permitted by

held at heat for not less
as agreed by purchaser

the specified hardness

t, shall be removed from
ing the under head fillet
nular attack or corrosion
of the shank shall be as

working shall conform to

Figure 1, unless otherwi

atnacifind an tha
c

nart dreawaina it chall nAt ralon lLmara than O AND 14
SC-SpeoHet—ort G- o

mata
part o ot ot oSt HHoreta o oozt

at “A” or depress metal more than 0.002 inches below the contour at “B” as shown in Figure 1.

3.3.4.1

Thread Rolling

1ches above the contour

Threads shall be formed on the heat treated and finished blanks by a single rolling process after removal of oxide and
decarburization as in 3.3.3.

3.3.4.2 Undercut Bolt

Heads

In configurations having an undercut connected with the fillet radius, the cold working will be required only for 90 degrees

of fillet arc, starting at th

e point of tangency of the fillet radius and the bearing surface of the head.
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3.3.4.3 Shouldered Bolts

For shouldered bolts, having an unthreaded shank diameter larger than the thread major diameter and having an undercut
connected with a fillet between the threaded shank and the shoulder of the unthreaded shank, the cold working will be
required only for 90 degrees of the fillet arc, starting at the point of tangency of the fillet radius and the shouldered surface
of the unthreaded shank.

3.3.4.4 Close Tolerance Bolts

The shank diameter on full shank close tolerance bolts shall not exceed its maximum diameter limit after cold rolling the

head to shank fillet radius.

3.3.5 Thread Rolling

d_on ot traotad onA fioio =) malae—rallin. 2PN

r removal of oxide and

tha ba tad na had bla b P=y =Y af
F-of—thReheattreatCa—antHAHSACGOaRKS u_y & STTgTCT 'U""'U Pluuuoo arce

3.

Threads shall be forme
decarburization as in 3.]

3.4 Plating

Where required, surfacgs shall be plated as specified by the part drawing.

3.5 Mechanical Propgrties
Bolts for tensile test sha
The loaded portion of th¢ shank shall have two to three full thread turns from the thread runout expo
fixtures during the tensile test. Finished parts shall be tested in accordance with the following appli

Hardness: MIL-STD-1312-6 in accordance with NASM1312-6.

Ultimate Tensile Strength at Room Temperature: MIL-STD=1312-8 in accordance with NASM1312

3.5.1  Ultimate Tensilg Strength at Room Temperature

3.5.11 Finished Part$

p

Parts having hardness not lower than 26-HRC shall have an ultimate tensile load not lower than
and shall be tested to fdilure, first measuring and recording the maximum tensile load achieved. If
part is such that failure [would occuryoutside the threaded section but the part can be tested sati

| be of sufficient size and strength to develop the full\strength of the bolt without stripping the thread.

sed between the loading
cable test methods:

-8.

hat specified in Table 3
the size or shape of the
sfactorily, such as parts
rts shall conform to only
hsed shall be the actual
or hexagon type heads
2 shall not fracture in the

minimum pltch diameter of the thread

3.5.1.2 Machined Test Specimens

k diameter less than the

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 E8/E8M on specimens prepared as in 4.4. Such specimens shall meet req

uirements in Table 1:
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Table 1 - Tensile properties of test specimens

Elongation
Minimum Hardness Ultimate in 2 Inches Reduction
of Specified Range  Tensile Strength or 4D of Area
HRC psi, Minimum %, Minimum %, Minimum

26 125000 15 52

32 145000 13 50

36 165000 12 47

40 185000 10 43

3.5.2 Hardness

Hardness shall conform

to the part drawing but not be less than 26 HRC.

3.6 Quality

Parts shall be uniform in
part performance is not

3.6.1

Parts or sections of par
(sp gr 1.19), 50% wate
magnification of approxi
except that examinatior
specimens polished and

3.6.1.1 Flow Lines

3.6.1.1.1 Head-to-Sh
After heading, examinat
in the shank, head-to-sh
head contour.

3.6.1.1.2 Threads

3.6.1.2 Internal Impe

Examination of a longit
rolled. Flow lines in thre

quality and condition, clean, sound, smooth, and free from burrs\(tight bu
pffected) and foreign materials, and from imperfections detrimental to their

Macroscopic Examination

s, as applicable, shall be etched in a solution consisting of approximatel

mately 20X or greater to determine conformancetothe requirements of 3.6,
for thread imperfections as specified in 3,613 should be made by mic
etched as in 3.6.2.

ANk

ank fillet, and the bearing surface which are representative of a forging pro

fections

dinal section through the threaded portion of the shank shall show eviden

rrs may be acceptable if
performance.

y 50% hydrochloric acid

for sufficient time to reveal flow lines but not longer than 15 minutes, and then examined at a

1.1,3.6.1.2,and 3.6.1.3,
roscopic examination of

on of an etched section taken longitudinally through the blank shall show flow lines or heat pattern

cess and shall follow the

Ce that the threads were

ads, shall be continuous, shall follow the general thread contour, and shall

be of maximum density

at root of thread (see Figure-2)-

Examination of longitudinal sections of the head and shank and of the threads shall reveal no cracks, laps, or porosity
except laps in threads as permitted in 3.6.1.3.3 and 3.6.1.3.4. The head and shank section shall extend not less than D/2
from the bearing surface of the head and the threaded section shall extend not less than D/2 beyond the thread runout
where “D” is the nominal diameter of the shank after heading. If the two sections would overlap, the entire length of the part
shall be sectioned and examined as a whole.

3.6.1.3 Threads
3.6.1.3.1

Figure 3).
3.6.1.3.2

threads that extend toward the root are not permissible (see Figures 4, 5, and 6).

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

Multiple laps on the flanks of threads are not permissible regardless of location. Single laps on the flanks of
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3.6.1.3.3

3.6.1.3.4

3.6.1.3.5

3.6.2 Microscopic Examination

Single lap on thread profile shall conform to the following, A rateable lap shall have its length equal to or greater
than three times its width. The minimum interpretable lap size is 0.0005 inch length or depth when viewed at
200X magnification.

There shall be no laps along the flank of the thread below the pitch diameter (see Figure 4). A single lap is
permissible along the flank of the thread above the pitch diameter on either the pressure or non-pressure flank
(one lap at any cross-section through the thread) provided it extends towards the crest and generally parallel
to the flank (see Figure 4).

Crest craters, crest laps, or a crest lap in combination with a crest crater are permissible, provided that the
imperfections do not extend deeper than 20% of the basic thread height (see Table 2) as measured from the
thread crest when the thread major diameter is at minimum size (see Figure 7). The major diameter of the
thread shall be measured prior to sectioning. As the major diameter of the thread approaches maximum size,
values for depth of crest crater and crest lap |mperfect|ons listed |n Table 1 may be increased by 1/2 of the
difference betwes = = = sasured on the part.

Specimens cut from the| parts shall be polished, etched in 2% Nital, and examined at a magnification not lower than 100X

to determine conformane to the requirements of 3.6.1.3, 3.6.2.1, and 3.6.2.2

3.6.2.1

Parts shall have microsfructure of tempered martensite.

3.6.2.2

Microstructurg

Surface Hardgning

Parts shall have no champge in hardness from core to surface excépt as produced during cold work|ng of the head-to-shank
fillet radius, when specified, and during rolling of threads. There shall be no evidence of carburization, recarburization, or

nitriding.

In case of dispute over results of the microsgepic examination, microhardness tesfing in accordance with

NASM1312-6 shall be used as a referee method; a Vickers-hardness reading within 0.003 inch of an unrolled surface which
exceeds the reading in the core by more than 30 points;shall be evidence of nonconformance to this requirement.

3.6.2.3

3.6.2.3.1

3.6.2.3.2

3.6.2.3.3

3.6.2.34

Decarburizatipn

The bearind surface of the head,/the head-to-shank fillet radius, the shank, and the tHreads shall be free from
decarburization.

The depth df 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 of|stock used to make the
part.

The depth f decarburization on the OD of the head of r\yllndrlr\gl head parfc is-not redtricted.

The depth of decarburization at any point on the surface not covered by 3.6.2.3.1, 3.6.2.3.2, or 3.6.2.3.3 shall
not exceed 0.002 inch.

3.6.3 Magnetic Particle Inspection

Parts shall be subject to magnetic particle inspection in accordance with ASTM E1444/E1444M; any method may be used
but resolution of disputed rejections shall be based upon wet, continuous, fluorescent suspension method using amperages
shown in 3.6.3.1.

3.6.3.1 Procedures

3.6.3.1.1

Circular Magnetization

A current of 800 to 1000 A per square inch of contact area passed through the part longitudinally.


https://saenorm.com/api/?name=829648d22b021acc047c9269c3e5c59f

SAE INTERNATIONAL AS7452™D Page 8 of 19

3.6.3.1.2 Longitudinal Magnetization

Sufficient to produce 5000 A-turns per inch of shank diameter with the part placed in a standard solenoid of appropriate
size.

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

3.6.3.2.1  Discontinuities transverse to grain flow (i.e., at an angle of more than 10 degrees to the axis of the shank), such
as grinding checks and quench cracks.

3.6.3.2.2 Longitudinal indications (i.e., at an angle of 10 degrees or less to the axis of the shank) due to imperfections
other than seams, forming laps, and nonmetallic inclusions.

3.6.3.3 The following conditions shall be considered acceptable on parts inspected.

3.6.3.3.1  Parts having longitudinal indications (i.e., at an angle of 10 degrees or less to the axis|of the shank) of seams,
forming lapg, and nonmetallic inclusions parallel to the grain flow that are within thelimits specified in 3.7.3.2.2
through 3.73.2.5 provided the separation between indications in all directions is not lesg than 0.062 inch.

3.6.3.3.2 Sides of Hepd
There shall be not morg than six indications or subsurface indications per head: The length of ea¢h indication may be the
full height of the surface], but no indication shall break over either edge to a depth greater than 0.081 inch or the equivalent
of the basic thread heigiht (see Table 2), whichever is less.
3.6.3.3.3 Shank
There shall be no more|than 10 subsurface and hairline surfacetindications. The length of any irjdication may be the full
length of the surface bufthe total length of all indications shall hot exceed twice the length of the sufface. No indication shall
break into a fillet or overf an edge.
3.6.3.3.4 Threads
There shall be no indications, except as permitted.in 3.7.1.3.

3.6.3.3.5 Top of Headl and End of Stem

The number of indicatiops is not restricted, but the depth of any individual indication shall not excegd 0.010 inch, as shown
by sectioning representative samples. No indication, except those of 3.3.6.2.2, shall break over an| edge.

4. QUALITY ASSURANCE RROVISIONS

4.1 ReSpOﬂSlblllty for llopcut;uu
The manufacturer of parts shall supply all samples and shall be responsible for performing all required tests. Purchaser
reserves the right to perform such confirmatory testing as deemed necessary to ensure that the parts conform to the
requirements of this specification.

4.2 Classification of Tests

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.

4.3  Acceptance Test Sampling
4.3.1 Material

Sampling for material composition on each heat shall be in accordance with AMS6322 or AMS6327.
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43.2

Nondestructive Test - Visual and Dimensional

A random sample shall be selected from each production inspection lot; the size of the sample to be as specified in Table 5.
The classification of dimensional characteristics shall be as specified in Table 6. All dimensional characteristics are
considered defective when out of tolerance.

4.3.3 Hardness Test (see 3.6.2)

A random sample shall be selected from each production inspection lot; the size of the sample shall be as specified in
Table 7. The sample units may be selected from those that have been subjected to and passed the visual and dimensional
inspection, with additional units selected at random from the production inspection lot as necessary.

4.3.4 Magnetic Particle Inspection

fraom-aooh neadiiatinn tnonantins It tha oion acn

£tk mala
SIZC-OT trCSartToTg

shall be as specified in

A random sample shall
Table 5 and classified a
the visual and dimensi
necessary.

4.3.5 Destructive Tes
A random sample shall
Table 7. The sample un
and the magnetic parti
necessary.

4.3.6 Acceptance Qu

Of random samples tesfed, acceptance quality shall be based'on zero defectives.

4.4 Test Specimens

Specimens for tensile
ASTM E8/E8M with eith
the standard when requ
processed together with
under in nominal diamsg
parallel sides, and from

4.5 Reports

The vendor of parts sh

5 in Table 6. The sample units may be selected from those that have been
bnal inspection, with additional units selected at random from the/prod

S

be selected from each production inspection lot; the size of the sample
its may be selected from those that have been subjected to and passed
Cle inspection, with additional units selected atsrandom from the prod

Blity

testing of machined test yjspecimens shall be of standard proportio
er 0.250 inch diameter,_at.the reduced parallel gage section or smaller sy
red. Specimens shallkbe machined from finished parts or coupons of the
the parts they represent. Specimens shall be machined from the center
ter, from the center of coupons 0.800 inch and under in nominal diame
mid-radius of farger parts or coupons.

ll-furnish with each shipment a report for all tests. This report shall incl

subjected to and passed
uction inspection lot as

shall be as specified in
the nondestructive tests
Liction inspection lot as

ns in accordance with
ecimens proportional to
same lot of alloy and be
of parts 0.750 inch and
ter or distance between

ude the purchase order

number, AS7452D, lot

4.6 Rejected Lots

umher contractor orother diract sunblierof matarial - nart numbaer - nomind
HHHB8H-coa6to-oHothe—airect-SHppHe o RateHarpPatHdRBe RO RS

| size, and quantity.

Failure of a nondestructive test requirement, 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 FO

R DELIVERY

be in accordance with ASTM D3951.

5.1 Packaging and Identification
5.1.1 Packaging shall
5.1.2

Parts having different part numbers shall be packed in separate containers.
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5.1.3 Each container of parts shall be marked to show not less than the following information:

FASTENERS, STEEL, LOW ALLOY
AS7452D

PART NUMBER

PURCHASE ORDER NUMBER
QUANTITY

MANUFACTURER’S IDENTIFICATION

5.1.4 Threaded fasteners shall be suitably protected from damage during handling, transportation, and storage.
6. ACKNOWLEDGMENT

A vendor shall mention this specification number in all quotations and when acknowledging purchase orders.

7. REJECTIONS
Parts not conforming to [this specification, or to modifications authorized by purchaser, will\b& subjéct to rejection.
8. NOTES
8.1 Hardness convergion tables for metals are presented in ASTM E140.
8.2 Revision Indicatof
A change bar (1) located|in the left margin is for the convenience of thédiser in locating areas wher¢ technical revisions, not
editorial changes, have |been made to the previous issue of this document. An (R) symbol to the |eft of the document title

indicates a complete reyision of the document, including technjcal*revisions. Change bars and (R) are not used in original
publications, nor in docyments that contain editorial changes_only.

A
|
C =
Nominal Bolt C Max
Diameter Inch
Up to 0.3125 0.062
0.3125 and 0.375 0.094
0.4375 to 0.625 0.125
0.750 to 1.000 0.156
Over 1.000 0.188

Figure 1 - Permissible distortion from fillet working
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Figure 2 - Flow lines, rolled thread

PD
N

DT PERMISSIBLE

Figure 3 - Root defects, rolled thread

NOT PERMISSIBLE

N ROOT

Y

ROOT

Figure 4 - Laps below pd extending toward root, rolled thread
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\NOTPERMISSIBLE
Ve

x ROOT

Figure 5 - Laps above pd extending toward root, rolled thread

APERMISSI BLE
PD

ROOT
NOT PERMISSIBLE

Figure 6 - Laps extending towards crest, rolled thread
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AT MINIMUM MAJOR @

MAXIMUM PERMISSIBLE
IMPERFECTION IS 20% OF

BASIC THREAD DEPTH ( SEE TABLE 1)

SEENOTEA VrSEE NOTE A 'ﬁ 1/2 TOL ON MAJOR @
. 7N
0 Jr _ 7L P\ |-k
— NS
ROOT
BASIC THREAD DEPTH

NOTE A
I\/IAXIMUMA[I)\FEPTH OF IMPERFECTION EQUALS 20% OF 2H/3 BASIC

THREAD DERTH PLUS 1/2 THE DIFFERENCE OF THE ACTUAL
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Figure 7 - Crest craters and crest laps, rolled thread
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Table 2 - Thread height

Thread 20% Basic
Pitches Basic Thread Height Thread
Per Inch Ref (See Note 1) Height
n inch inch
80 0.0081 0.0016
72 0.0090 0.0018
64 0.0102 0.0020
56 0.0116 0.0023
48 0.0135 0.0027
44 0.0148 0.0030
40 0.0163 0.0033
36 0.0181 0.0036
32 0.0203 0.0041
28 0.0232 0.0046
24 0.0271 0.0054
20 0.0325 0.0065
18 0.0361 0.0072
16 0.0406 0.0081
14 0.0464 0.0093
13 - 0.0500 0.0100
12 0.0542 0.0108
n 0.059 0.0118
10 0.0650 0.0130
9 0.0722 0.0144
8 0.0813 0.0163

Note It Basic thread height is defined as being
equivalent to 0.650 times the pitch, where pitch
equals 1/n.
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Note 1:

Table 3 - Test loads

Ultimate
Thread Tensile Strength Load
Size 1bf, minimum
0.112 =40 865
0.112 -48 914
0.138 -32 1 310
0.138 ~40 1 400
0.164 =32 1 950
e '!54 26 2 010
0.190 =32 2 720
0.250 -28 4 850
0.3125=-24 7 680
0.375 «24 11 900
0.4375-20 16 100
0.500 -20 21 500
0.5625-18 27 200
0.625 =18 34 000
0.750 =16 49 400
0.875 =14 67 400
1.000 -12 87 800

Requi{rements above apply to parts with UNC, UNF, UNJC, or UNJF threads, as appl
size§ shown, and having hardness within(the range 26 to 32 HRC. For nominal th
0.3125 in and smaller, area upon whigh Stress is based is 98% of the maximum pi
calcylated from Equation 1:

where:

A
D

n

A = 0.7854[0.98(D - (0.6495/n))12

area at 98%.of PD maximum
maximum major diameter
number-of thread pitches per inch

For nominal, thread major diameter larger than 0.3125 in, area upon which stress
the Taximum pitch diameter, calculated from Equation 2:

icable to the
read diameter
tch diameter,

(Eq.1)

is based is

A
A = . - .

(Eq.2)

Load requirements are based on 125 000 psi for ultimate tensile strength test 10ad at room

temperature.
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