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3. TECHNICAL REQU

3.1

Shall conform to the follg

Unit Symbols
degree Fahrenheit
hour
inch

minute of time

percent (1% = 1/100)

pounds force

pounds force pgr-square-nch

specific gravity

Composition

IREMENTS

wing percentages by weight shown in Table 1, determined by wet chemica

with ASTM E353, by spéctrochemical methods, or by other methods acceptable to purchaser:

3.11

Check Analysis

Table 1 - Composition

% by Weight

Element min max
Carbon - 0.15
Manganese —— 2.00
Silicon —_— 1.00
Phosphorus —-— 0.040
Sulfur —_— 0.030
Chromium 17.00 - 20.00
Nickel 7.00 - 12.00

Composition variations shall meet the requirements of AMS2248.

3.2

Heading stock shall have composition specified in 3.1. Stock for machining shall be AMS5637.

3.3

Material

Design

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

3.3.1

Dimensions

methods in accordance

The dimensions of finished parts, shall conform to the part drawing. Dimensions apply after plating but before coating.
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3.3.2 Surface Texture

Surface texture of finished parts, prior to plating or coating, shall conform to the requirements as specified on the part
drawing, determined in accordance with ASME B46.1.

3.3.3 Threads

Threads shall be in accordance with AS8879, unless otherwise specified on the part drawing.
3.3.3.1  Incomplete Threads

Incomplete threads and runouts are permissible as specified in AS3062.

3.3.3.2 Chamfer

Bolts shall be chamferecli as specified on the part drawing.
3.3.4 Geometric Tolefances

Part features shall be W
accordance with AS306

ithin the geometric tolerances specified on the part drawing_and, where
3.

applicable, controlled in

3.4 Fabrication
3.4.1 Blanks

Heads shall be formed |
holes on forged or mag

y cold forging or machining. When heads,are machined, AMS5637 steel ghall be used. Lightening
hined heads may be produced by anyssuitable method. Wrenching receésses may be forged or
clearance in machined recesses shall'fiot cause recess dimensions to ex

machined. Flash or chip
3.4.2 Oxide Removal
The blanks, before cold

penetration removed fro
no intergranular attack g

working the fillet radius when specified and rolling the threads, shall have
m the full body diameter and bearing surface of the head. The oxide remov
r corrosion of the blanks. The metal removed from the bearing surface of th

diameter of the shank shall be as little aspracticable to obtain a clean, smooth surface and, in no g

to produce more cutting
3.4.3 Cold Working of

After removal of oxide a
called for on the produc]

of flow lines inthe head-to-shank junction than shown in Figure 1.
Fillet Radius

5 in 3442, the head-to-shank fillet radius of headed parts having the radius

teed the specified limits.

surface oxide and oxide
Al process shall produce
e head and the full body
ase shall be so great as

shall be cold worked, if

standard. Distortion due to cold working shall conform to Figure 1, unles

“p

5 otherwise specified on

the part draWing. It shalthotraise—metat-more—than—6-002—inch—above—the—~contour—at or— press metal more than
0.002 inch below the contour at “B” as shown in Figure 1; distorted areas shall not extend beyond “C” as shown in Figure 1

unless otherwise specified on the part drawing.

m

3.4.3.1 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 the point of tangency of the fillet radius and the bearing surface of the head.

3.4.3.2 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.
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3.4.3.3 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.

3.4.4 Thread Rolling

Threads shall be formed on the finished blanks by a single rolling process after removal of oxide as in 3.4.2.

3.4.5 Stress Relieving

Bolts, after thread rolling, shall be stress relieved by heating to 700 °F + 10 °F, holding at heat for 3 hours, and cooling,
except that parts made of AMS5637 steel need not be so treated. Furnaces may be any type ensuring uniform temperature

throughout the parts being heated and shall be equipped with, and operated by, automatic temperature controllers and data
recorders conforming toAMS2756

TXVIOZT IU

3.4.6 Cleaning

Parts, after finishing, shall be cleaned in one of the following solutions for the time and témperaturg¢ shown:

a. One volume of nitrid acid (sp gr 1.42) and nine volumes of water for not less than 20 minutes at room temperature.

b. One volume of nitrig acid (sp gr 1.42) and four volumes of water for 30 te 40"minutes at room temperature.

c. One volume of nitrig acid (sp gr 1.42) and four volumes of water for40’to 15 minutes at 140 to|160 °F.

d. ASTM A967, ASTM
as salt spray).

IA380, or AMS2700 for cleaning parts only, excluding any additional verification requirements (such

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

3.6 Mechanical Propdrties

Bolts for proof load and
stripping the thread. The
the loading fixtures durin

tensile tests shall-be’ of sufficient size and strength to develop the full str
loaded portiontef the shank shall have two full thread turns from the thread
g the proof Joad'and tensile tests. Finished parts shall be tested per MIL-ST|

ength of the bolt without
unout exposed between
D-1312-8 in accordance

with NASM1312-8 at ropm temperature for the proof load and tensile tests.

3.6.1  Proof Load

Parts shall be subjectedtothetoad-specifiecHnTabte-3-fornottess-than-tminute—Afterremovingthe load, the length shall
have increased not more than 0.001 inch. If the size or shape of the part is such that this elongation requirement would not
be met but the part can be tested satisfactorily, such as parts having a shank diameter equal to or less than the thread
minor (root) diameter or having an undercut, parts shall be subjected to a stress of 70000 psi for not less than 1 minute; for
such parts, the diameter of the area on which stress is based shall be the actual measured minimum diameter of the part.
After removing the load, parts shall have increased in length not more than 0.002 inch.

3.6.2 Ultimate Tensile Strength at Room Temperature

Tension fasteners with either standard double hexagon or spline drive heads having a minimum metal condition in the head
equal to the design parameters specified in AS1132, shall not fracture in the head-to-shank fillet radius except when this
radius is connected with an undercut or with a shank diameter less than the minimum pitch diameter of the thread.
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Parts shall have an ultimate tensile load not lower than that specified in Table 3 and shall be tested to failure, first measuring
and recording the maximum tensile load achieved. If the size or shape of the part is such that failure would occur outside
the threaded section but the part can be tested satisfactorily, such as parts having a shank diameter equal to or less than
the thread root diameter or having an undercut, parts shall have an ultimate tensile strength not lower than 125000 psi with
reduction of area not less than 20%; for such parts, the diameter of the area on which stress is based shall be the actual
measured minimum diameter of the part. When specified, heads formed by forging and head-to-shank fillet is cold worked,
tension fasteners with either standard double hexagon or hexagon type heads having a minimum metal condition in the
head equal to the design parameters specified in AS1132 shall not fracture in the head-to-shank fillet radius, except when
this radius is associated with an undercut or with a shank diameter less than the minimum pitch diameter of the thread.

3.7 Quality

Parts shall be uniform in quality and condition, clean, sound, smooth, and free from burrs and foreign materials, and from
imperfections detrimental to their performance.

3.7.1  Macroscopic Examination

Bolts or sections of parts, as applicable, shall be etched in a solution consisting of approximately 50% hydrochloric acid
(sp gr 1.19), and 50% whter, or other suitable etchant, for sufficient time to reveal flow lines but not longer than 15 minutes,
and then be examined gt a magnification of approximately 20X or greater to determine conformange to the requirements of
3.7.1.1,3.7.1.2, and 200X magnification to determine conformance to the requirements of 3.7.1.3.3,|except that examination
for thread imperfectiond as specified in 3.7.1.3 should be made by microscopic{examination of $pecimens polished and
etched.

3.71.1 Flow Lines
3.7.1.1.1  Head-to-Shank
After heading and prior [to heat treatment examination of an etehed section taken longitudinally through the sample shall
show lines or heat pattern in the shank, head-to-shank fillet, and the bearing surface which are representative of a forging
process and shall follow|the head contour, if headed.

3.7.1.1.2 Threads

Flow lines in threads shall be continuous, shall\follow the general thread contour, and shall be of maximum density at root
of thread (see Figure 3)

3.7.1.2 Internal Impeffections

Examination of longitudipal sections of the head and shank and of the threads shall reveal no cracks, laps, porosity, or other
conditions detrimental tg intended performance.

3.7.1.3 Threads

3.7.1.3.1 Root defects such as laps, seams, notches, slivers, fold, roughness, and oxide scale are not permissible (see
Figure 4).

3.7.1.3.2 Multiple laps on the flanks of threads are not permissible regardless of location. Single laps on the flank of
threads that extend toward the root are not permissible (see Figures 5 and 6).

3.7.1.3.3 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.

3.7.1.3.4 There shall be no laps along the flank of the thread below the pitch diameter (see Figure 7). 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 toward the crest and generally parallel to
the flank (see Figure 7).
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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 8). 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 imperfections listed in Table 2 may be increased by one-half of
the difference between the minimum major diameter and the actual major diameter as measured on the part.

Fluorescent Penetrant Inspection

Parts shall be subject to fluorescent penetrant inspection in accordance with ASTM E1417/E1417M type 1, sensitivity

3.7.1.35

3.7.2

level 2.

3.7.2.1  The following
3.7.21.1 Sides of He

conditions shall be considered acceptable on parts inspected.

ad
=\~

There shall be not more

than three indications per head. The length of each indication may be the

but no indication shall bfeak over either edge to a depth greater than 0.031 inch or the equivalent g

(see Table 2), whicheve]
3.7.21.2 Shank
There shall be not more
length of all indications
edge.
3.7.2.1.3 Threads
There shall be no indica
3.721.4

The number of indicatio

I is less.

than five indications. The length of any indication may be the full length off
shall not exceed twice the length of the surface.\No indication shall breg

tions, except as permitted in 3.7.1.3. Ratable lap indications shall conform

Top of Head and End of Stem

NS is not restricted, but the{depth of any individual indication shall not exce

by sectioning representative samples. No indication shall break over an edge.

4. QUALITY ASSURA
4.1  Acceptance Test

Tests for all technical r|
summary of acceptance]

4.1.1 Nondestructive

NCE PROVISIONS
Sampling

bquirements are acceptance tests and shall be performed on each prog
tests\is/specified in Table 4.

full height of the surface
f the basic thread height

the surface but the total
k into a fillet or over an

t0 3.7.1.3.3

ed 0.010 inch, as shown

uction inspection lot. A

aanaianal

-

&t \licrial ond
TCST visoudraria TrCTTSTorTart

A random sample will be selected from each production inspection lot; the size of the sample to be as specified in Table 5.
The classification of defects for parts shall be as specified in Table 6. Defects not classified in Table 6 shall be classified as
Minor B defects. All dimensional characteristics are considered defective when out of tolerance.

4.1.2 Fluorescent Penetrant Inspection

A random sample shall be selected from each production inspection lot; the size of the sample shall be as specified in
Table 5 shall be as classified in Table 6. 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.
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4.1.3 Destructive Tests

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 nondestructive tests
and the fluorescent penetrant inspection, with additional units selected at random from the production inspection lot as
necessary.

4.1.4  Acceptance Quality

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

4.2 Reports

The manufacturer of parts shall furnish with each shipment a report for all tests. This report shall include the purchase order
number, AS7472B, lot npmber-eontractor-or-otherdirect-suppherof-materialpart-rumber-Remingl size, and quality.

4.3 Resampling and Retesting

If a production inspectign lot is rejected, the vendor of parts may perform corrective aetion to sgreen out or rework the
defective parts and resubmit for acceptance tests inspection as in Table 3, or scrap the‘entire lot. Resubmitted lots shall be
clearly identified as reingpected lots.

5. PREPARATION FOR DELIVERY

5.1 Packaging and Identification

5.1.1 Parts having different part numbers shall be packed in separate containers.

5.1.2 Each container pf parts shall be marked to show notless than the following information:
FASTENERS, STEEL, CORROSION RESISTANT

AS7472B

PART NUMBER
PURCHASE ORDER NUMBER
QUANTITY
MANUFACTURER'’S IDENTIFICATION

5.1.3 Threaded fasteners shall be-protected during handling, transportation, and storage.

6. ACKNOWLEDGMENT

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

7. REJECTIONS

Parts not conforming to this specification shall be subject to rejection.

8. NOTES

8.1 Revision Indicator

A 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, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.
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=

Nominal Bolt C Max
Diameter Inches

1 Ip o {'\ Qd"): 0052
0.3125 and 0.375 0.094
0.4375t0 0.625 0.125
0.750 to 1.000 0.156
Over 1.000 0.188

Figure 1 - Permissible distortion from fillet working

Figure 2 - Flow lines, rolled thread

Not Perm1sswb]e Root

Figure 3 - Root defects, rolled thread

ROOT

NOT PERMISSIBLE

Figure 4 - Laps below pd extending in any direction
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NOT PERMISSIBLE

" e
\E ROOT

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

APERMISSI BLE

PD

ROOT
NOT PERMISSIBLE

1 l.gu, e 6~ taps exte”di”g towards <1 ESti rotted-thread
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AT MINIMUM MAJOR &

MAXIMUM PERMISSIBLE
IMPERFECTION IS 20% OF

BASIC THREAD DEPTH ( SEE TABLE 1)

SEENOTE A VrSEE NOTE A 'ﬁ 1/2 TOL ON MAJOR @

7N

f_"\

SN RS walh W)
N

ROOT

BASIC THREAD DEPTH

NOTE A
I\/IAXIMUMA[I)\FEPTH OF IMPERFECTION EQUALS20% OF 2H/3 BASIC

THREAD DERTH PLUS 1/2 THE DIFFERENCE OF THE ACTUAL
MAJOR DIAMETER AND MINIMUM MAJOR:DIAMETER

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 0.027 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 0.0591 0.0118
10 0.0650 0.0130
9 0.0722 0.0144
8 0.0813 0.0163
Note Ui~ Basic thread height is defined as being
equivalent to 0.650 times the pitch, where pitch
equals 1/n.
Note 1. (Continbed)

Load requirements are based on:

70 000 psi for proof test load
125 000 psi minimum ultimate tensile strength test load

Note 2: For sizes not shown and for parts having other than Class 3A thread tolerances, proof loads
and ultimate tensile strength test loads for parts tested as parts, not as specimens machined
from parts or from coupons of the stock, shall be based upon the respective areas and
stresses given in Note 1.
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