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RATIONALE

Update document to bripg into line with previous updated procurement specifications.
1. SCOPE
1.1 Type
This procurement specification covers aircraft quality bolts and screws made from a low alloy, heat resistant steel of the
type identified under the Unified Numbering System as UNS K14675. The, following specification designations and their
properties are covered.
AS7455 140000|to 195000 psi ultimate tensile strength at room temperature.
AS7455-1 140000|to 195000 psi ultimate tensile strengttrat room temperature, nickel-cadmipym plated.
1.2 Application

Primarily for aerospace propulsion system bolt applications where high strength at temperatures up|to approximately 900 °F
is required and the part |s protected against corrosion.

1.3 Safety - Hazardoys Materials

While the materials, methods, applications, and processes described or referenced in this specification may involve the use
of hazardous materials, [this specification does not 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 materidls and to take necessary
precautionary measureq to ensure the health and safety of all personnel involved.

SAE Executive Standards Committee 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 © 2022 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.

TO PLACE A DOCUMENT ORDER: ~ Tel:  877-606-7323 (inside USA and Canada) ; ; ; i
Tel:  +1724-776.4970 (outside USA) For more information on this standard, visit

Fax:  724-776-0790 https://www.sae.org/standards/content/AS7455C/
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org
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2. REFERENCES
2.1 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.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2416 Plating,|Nickel-Cadmium, Diffused
AMS2750 Pyrometry

AMS6304 Low-Allpy Steel, Heat Resistant, Bars, Forgings, and Tubing 0.95Cr¢ 0-55Mo - 0.30V (0.40 - 0.50C)

AS1132 Bolts, Screws, and Nuts - External Wrenching UNJ Thread, Ineh~ Design Standard
AS3062 Bolts, Screws, and Studs, Screw Thread Requirements

AS3063 Bolts, Screws, and Studs, Geometric Control Requirements

AS6416 Bolts, Screws, Studs and Nuts, Definitions for Design, Testing and Procurement

AS8879 Screw Threads - UNJ Profile, Inch Controlled Radius Root with Increased Minor Oiameter

2.1.2 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-STD-2073-1 Military Packaging, Standard Practice for
2.1.3 ASTM Publicatipns

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohgcken, PA 19428-2959,
Tel: 610-832-9585, www.astnioerg.

ASTM E140 StandardHardness Tabtes for vtetats
ASTM E1444/E1444M Magnetic Particle Examination
ASTM E8/E8M Tension Testing of Metallic Materials
21.4 ASME Publications

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

ASME B46.1  Surface Texture (Surface Roughness, Waviness, and Lay)
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2.1.5 AlA Publications

Available from Aerospace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928,
Tel: 703-358-1000, www.aia-aerospace.org.

NASM1312-6 Fastener Test Methods, Method 6, Hardness
NASM1312-8 Fastener Test Methods, Method 8, Tensile Testing
NASM1312-12 Fastener Test Methods, Method 12, Plating Thickness
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 pgr square inch
sp gr specific gravity
3. TECHNICAL REQUIREMENTS
3.1 Material
Shall be AMS6304 steel, unless otherwise specified on the part drawing.
3.2 Design
Finished (completely manufactured) parts shall conform to the following requirements:

3.2.1 Dimensions

The dimensions of finished-parts shall conform to the part drawing. Dimensions apply after plating|but before coating.

3.2.2 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.

3.2.3 Threads

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

Incomplete threads and runouts as specified in AS3062.

3.2.3.2 Chamfer

Bolts shall be chamfered as specified on the part drawing.
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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.

3.3 Fabrication

3.3.1 Blanks

Heads shall be formed by hot forging or cold forging.

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
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radius, and rolling the t
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and operated by, autor]
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pe ensuring uniform temperature throughout the parts being heated and

atic controllers and data recorders conforming to AMS2750x The heating
ce hardening nor decarburization other than that permitted‘by 3.7.2.2 and

y heated to 1750 °F £ 25 °F, held at heat for 60 t0-90 minutes, and quench

e tempered by heating uniformly to the temperature necessary to produc
ot lower than 1000 °F, holding at heat for not less than 6 hours, and coolir

rburization Removal

netration, and decarburization except as permitted in 3.7.2.3, resulting fr
e full body diameter-and bearing surface of the head of the heat treated blg
us and rolling the-threads. The removal process shall produce no intergra
removed fromtthe bearing surface of the head and the full body diameter
tain a cleanssmooth surface.

Fillet Radius

nd-decarburization as in 3.3.3, the head-to-shank fillet radius of parts ha
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medium or atmosphere
3.7.2.3.

ed in oil or water.

e the specified hardness
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nt to remove all visual

evidence of grinding or tool marks. Distortion due to cold working shall conform to Figure 1, unless otherwise specified on
the part drawing. It shall not raise metal more than 0.002 inch above the contour at "A” or depress metal more than
0.002 inch below the contour at “B” as shown in Figure 2; distorted areas shall not extend beyond "C."

3.3.4.1  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.

3.3.4.2  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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3.34.3

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.

3.3.5 Thread Rolling

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.

3.4 Plating

Where AS7455 is specified, any protective treatment shall be as specified on the part drawing. Where AS7455-1 is specified,

parts shall be nickel-cad

mium plated in accordance with AMS2416.

3.5 Mechanical Propeg

Bolts for tensile test shal

rties

| be of sufficient size and strength to develop the full strength of the bolt wit

The loaded portion of the shank shall have two to three full thread turns from the thread runout expo
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nout stripping the thread.
sed between the loading
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e part drawing and shall
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area on which stress is
andard double hexagon
lers specified in AS1132
ndercut or with a shank

3.5.1.2 Machined Ted

+ Shecimens
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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 4.5. Such specimens shall meet the requirements in Table 1:

Table 1 - Tensile properties of test specimens

Minimum Hardness Ultimate Elongation Reduction
of Specified Range Tensile Strength in 2 Inches or 4D of Area
HRC psi, Minimum %, Minimum %, Minimum
30 140000 15 50
36 165000 12 47
40 195000 10 30

3.5.1.2.1

machined specimens.

When permitted by purchaser, hardness tests on the end of parts may be substituted for tensile tests of
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3.5.2 Hardness
Shall be uniform within the range 42 to 46 HRC, unless otherwise specified on the part drawing, but hardness of the threaded
section and of the head-to-shank fillet area may be higher as a result of the cold working operations.

3.6 Quality

Parts shall be uniform in quality and condition, clean, sound, smooth, and free from burrs and foreign materials, and from
imperfections detrimental to usage of the parts.

3.6.1  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% water for sufficient time to reveal flow lines but not longer than 15 minutes, and then be examined at
a magnification of app ts of 3.6.1.1 and 200X

roxdmatehsr 20X _or arasatar to-determine—conformanece—to—the raauircamen
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magnification to determi

3.6.1.1 Flow Lines

3.6.1.1.1  Head-to-Sh
After heading and prior
show lines or heat patte
process and shall follow|

he conformance to the requirements of, 3.6.1.2, and 3.6.1.3.

ANk

to heat treatment examination of an etched section tak€n longitudinally t
rn in the shank, head- to-shank fillet, and the bearing_sufface which are re
the head contour, if headed.

hrough the sample shall
presentative of a forging

3.6.1.1.2 Threads

Flow lines in threads sh
of thread (see Figure 3)

bll be continuous, shall follow the generalithread contour, and shall be of mmaximum density at root

3.6.1.2 Internal Impeffections Defects

Examination of longitudihal sections of the head ahd)shank and of the threads shall reveal no cradks, laps, or porosity.

3.6.1.3 Threads

3.6.1.3.1  Root defects such as laps,seams, notches, slivers, folds, roughness, and oxide scale jare not permissible (see
Figure 4).

3.6.1.3.2  Multiple lap$ on the-flanks of threads are not permissible regardless of location. Single laps on the flanks of
threads thatf extendtoward the root are not permissible (see Figures 5 and 6).

3.6.1.3.3 Slngle Iap nthread plUﬂ:G shatt-conform—to—the fu”uvvilly. —A—rateable :ap shat-have its Iength 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.

3.6.1.3.4 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).

3.6.1.3.5 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.
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3.6.2 Microscopic Examination
Specimens cut from parts shall be polished, etched in 2% Nital, and examined at a magnification not lower than 100X to
determine conformance to the requirements of 3.6.1.3, 3.6.2.1, 3.6.2.2, and 3.6.2.3.

3.6.2.1 Microstructure

Parts shall have microstructure of tempered martensite.

3.6.2.2  Surface Hardening

Parts shall have no change in hardness from core to surface except as produced during cold working of the head-to-shank
fillet radius and during rolling of threads. There shall be no evidence of carburization, recarburization, or nitriding. In case
of dispute over results of the microscopic examination, microhardness testing shall be used as a referee method; a Vickers
hardness reading withi by more than 30 points
shall be evidence of non

0 002 inceh of an-tnraolled ctirfaca which Aaveannde tha raadina 1 tha ~nen

UTOTOTITICTT O o Ui oOnTC U SO o T T WG T CATTC T OSthiecToatiT gt ic—COTT;

conformance to this requirement.

3.6.2.3 Decarburizatipn

3.6.2.3.1  The bearing surface of the head, the head-to-shank fillet radius, the shanki’and the threads shall be free from
decarburization.

3.6.2.3.2  Depth of decarburization on those surfaces of the head which afe the original surfacgs 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.

3.6.2.3.3  Depth of defarburization on the OD of the head of cylindrical head parts is not restrictgd.

3.6.2.3.4  Depth of defarburization at any point on the surface-not covered by 3.6.2.3.1, 3.6.2.3.R, or 3.67.2.3.3 shall not
exceed 0.002 inch.

3.6.3 Magnetic Partic

Parts shall be subject tg

e Inspection

magnetic particle inspection in accordance with ASTM E1444/E1444M; a

but resolution of dispufed rejections shall be based upon the wet, continuous, fluorescent su

amperages shown in 3.6

3.3.1.

ny method may be used
spension method using

3.6.3.1  The following [conditions shall.be’considered acceptable on parts inspected.

3.6.3.1.1  Parts having longitudinalrindications (i.e., at an angle of 10 degrees or less to the axis| of the shank) of seams,
forming laps, and neametallic inclusions parallel to the grain flow that are within the linmits specified in 3.7.3.2.2
through 3.7)3.2.5'provided the separation between indications in all directions is not Igss than 0.062 inch.

3.6.3.1.2 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 0.031 inch or the equivalent
of the basic thread height (see Table 2), whichever is less.

3.6.3.1.3 Shank

There shall be not more than 10 subsurface and hairline surface indications. The length of any indication may be the full

length of the surface but the total length of all indications shall not exceed twice the length of the surface. No indication shall
break into a fillet or over an edge.


https://saenorm.com/api/?name=42a9e039bdbb7c4a60adf4b502b8f41d

SAE INTERNATIONAL

AS7455™C

Page 8 of 18

3.6.3.1.4 Threads

There shall be no indications, except as permitted in 3.7.1.3.

3.6.3.1.5

Top of Head and End of Stem

The number of indications is not restricted, but the depth of any individual indication shall not exceed 0.010 inch, as shown
by sectioning representative samples. No indication, except those of 3.7.3.2.2, shall break over an edge.

3.6.3.2 Procedures

3.6.3.2.1

Circular Magnetization

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

3.6.3.2.2 Longitudina
Sufficient to produce 50
size.

4. QUALITY ASSURA

4.1 Acceptance Test

4.1.1 Nondestructive
A random sample of parf
Table 5. The classificatiq
considered defective wh
4.1.2 Hardness Test
A random sample shall
Table 7, Column A. The|
dimensional inspection,
4.1.3 Magnetic Partic
A random sample shall

Table 5 and as classifieq
the visual and dimensi

Magnetization

00 A-turns per inch of shank diameter with the part placed in a/§tandard

NCE PROVISIONS

Sampling

lest - Visual and Dimensional

ks shall be taken from each production inspeetion lot; the size of the sampl
n of dimensional characteristics shall beas specified in Table 6. All dimens
en out of tolerance.

see 3.6.2)

be selected from each production inspection lot; the size of the sample
sample units may be selected from those that have been subjected to ar
with additional units-selected at random from the production inspection lot
e Inspection

be selected from each production inspection lot; the size of the sample

| in Table*6. The sample units may be selected from those that have been
bnal.irspection, with additional units selected at random from the prod

solenoid of appropriate

p shall be as specified in
tional characteristics are

shall be as specified in
d passed the visual and
as necessary.

shall be as specified in
subjected to and passed
uction inspection lot as

necessary.

41.4

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 magnetic particle inspection, with additional units selected at random from the production inspection lot as

necessary.

4.1.5 Acceptance Quality

Of random samples test

ed, acceptance quality shall be based on zero defects.
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4.2 Test Specimens

Specimens for tensile testing of machined test specimens shall be of standard proportions in accordance with
ASTM E8/E8M with either 0.250 inch diameter at the reduced parallel gage section or smaller specimens proportional to
the standard when required. Specimens shall be machined from finished parts or coupons of the same lot of alloy and be
processed together with the parts they represent. Specimens shall be machined from the center of parts 0.750 inch and
under in nominal diameter, from the center of coupons 0.800 inch and under in nominal diameter or distance between
parallel sides, and from mid-radius of larger parts or coupons.

4.3 Reports
The manufacture of parts shall furnish with each shipment a report. This report shall include the purchase order number,

AS7455 and revision letter, lot number, contractor or other direct supplier of material, part number, nominal size, and
quantity.

4.4 Resampling and Retesting
If a production inspectign lot is rejected, the vendor of parts may perform corrective action to sicreen out or rework the
defective parts, and reshbmit for acceptance tests inspection as in Table 3, or scrap thé-entire lof. Resubmitted lots shall
be clearly identified as reinspected lots.

5. PREPARATION FOR DELIVERY

5.1 Packaging and Idgntification

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 not lessthan the following information:
FASTENERS, STEEL, JOW ALLOY, HEAT RESISTANT,

AS7455 AND REVISION LETTER

PART NUMBER
PURCHASE ORDER NUMBER
QUANTITY
MANUFACTURER'’S IDENTIFICATION

5.1.3 Threaded fasteners shall be preteeted from during handling, transportation, and storage.

6. ACKNOWLEDGMENT

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

7. REJECTIONS
Parts not conforming to this specification shall be subject to rejection.
8. NOTES

NOTICE

This document makes references a part which contains cadmium as a plating material. Consult local officials if you have
questions concerning cadmium’s use.

8.1 Revision Indicator

A change bar (1) 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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A
B ! B
\\Q °] {© //
|

A - A
—\ ‘
c—~ C-—t |

Nominal bolt C Max
diameter inch
Up to .3125 .062
.3125 and .375 .094
4375 t0.625 125
.750 to 1.000 .156
Over 1.000 .188

Figure 1 - Permissible distortion from fillet working

Figure 2 - Flow lines, rolled thread
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PD

NOT PERMISSIBLEJ/ ROOT

Figure 3 - Root defects, rolled thread

PD

ROOTJ

NOT PERMISSIBLE

Figure 4 - Laps below PD- extending toward root, rolled thread

NOT PERMISSIBLE

TP

x ROOT

Figure 5 - Laps above PD extending toward root, rolled thread
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APERMISSI BLE
A
ROOT

NOT PERMISSIBLE

Figure 6 - Laps extending towards crest, rolled thread



https://saenorm.com/api/?name=42a9e039bdbb7c4a60adf4b502b8f41d

SAE INTERNATIONAL

AS7455™C

Page 13 of 18

AT MINIMUM MAJOR &

MAXIMUM PERMISSIBLE
IMPERFECTION IS 20% OF

BASIC THREAD DEPTH ( SEE TABLE 1)

SEE NOTE A

7N

NOTE A

THREAD D

:

NS

BASIC THREAD DEPTH

TH PLUS 1/2 THE DIFFERENCE OF THE ACTUAL

MAXIMUMA[EPTH OF IMPERFECTION EQUALS 20% OF 2H/3 BAS
E

MAJOR DI

ETER AND MINIMUM MAJOR DIAMETER

Figure 7 - Crest craters and crest laps, rolled thread

C

*’SEE NOTE A F 1/2 TOL ON MAJOR &
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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 00163 00033
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
11 0.0591 0.0118
10 0.0650 0.0130
9 0.0722 0.0144
8 00813 0.0163

Note 1: Basic thread height is.defined as being equivalent to 0.650 times the pitch,

where pitch equals 1/n.
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