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1.

SCOPE:

The reader of specifications sometimes needs some help understanding the reasoning behind
certain usage of terms. The scope of this AIR is to explain the functions of the various sections of
the specifications, why some of the terms in AMS specifications are used, and how the
specification system works. After the introduction, the topics are shown in the order they usually

appear in spec

ifications.

2. REFERENCES:

2.1 SAE Publicatjorns:

3.

3.1

3.2

Available fror

ARP1876

INTRODUCTORY MATERIAL:

Metal Produa

The underlyir

h SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Weldability Test For Weld Filler Metal Wire

t Specifications:

g philosophy behind most of the metakrfaw material specificationg

If (1) we defi

methods of working and shaping, and the heat treatment of the product, and if
and meet selpcted requirements for certain properties of the product such as: t

and ductility,

pertinent to the specific product, then(8) we can be confident that the product i

can be relied
established li

Other proper
which may bg
included.

The details o

e the material composition limits, thé basic methods of melting ar

ardness, grain size, micr@structure, surface characteristics, or ot

upon to have the otherimportant engineering properties within sta
Mmits.

ies which will.be inherent in the product if the specified requireme
p Of interestdto the user, but are not needed to define and control t

f these definitions and limits differ considerably among the various

S:

d alloying, the
2) we measure
ensile strength
her properties

s controlled and
tistically

nts are met, or
ne product are not

alloy systems.
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verify the overall performance of each alloy and product.

Nonmetallic Product Specifications:

most likely to

Most nonmetal material specifications depend on definition and measurement of end item
performance characteristics, rather than control of the ingredients and methods used to make the

product.
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3.3

Process Specifications:

These specifications generally define the basic materials, facilities, preparation methods, critical
processing steps, control requirements, and end item performance requirements of a process.
The specification normally does not provide the step by step "how to" details of a process
because there are often numerous acceptable ways to do each step. The specification format for
process specifications is different from the normal AMS format to address the needs of the
process.

4. DOCUMENT IDENTIFIERS:

4.1

4.2

4.3

AMS Number, Revision Letter, Date:

The four digi{ specification number for a new AMS is established by SAE Headfjuarters office
when the spdcification is ready for first release. The number is seletted to plage the new
specification pear similar materials and products or processes in‘the’various inglexes. The
classification[system is best understood by scanning the "SAECAMS INDEX".

Specification|revisions are identified by the original number with the letter "A" aplded to indicate
the first revisijon since first release, "B" for the second revision, etc. The date of initial issue and
of the most re¢cent revision are shown below the specification number on the first page.

Title Block:

The first line |n the title block is the title of the specification, shown in all capital |letters. It provides
a brief identifjcation of the principal preduct or products covered. If a specificatjon covers too
many forms fpr all to be in the title, the)most important forms (as identified by the committee
responsible fpr the specification) are‘shown in the title and the "less important” forms are
mentioned in[the scope paragraph.

The second and third lines.are subtitles, to provide enough information to distinguish the

specification from othersiwhich have similar titles. Usually, the second line identifies the alloy and
the third line |ndicates the condition of the product.

A fourth line {ipzmetals specifications) shows the UNS (Unified Numbering System) number which
indexes to the i - i rements of the

specification.

Scope:

This section (1) always includes paragraphs indicating forms of product covered, typical
applications, classes, grades, or types covered and, if necessary, precautions to be observed in
handling, processing, or usage of the product.
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4.3.1 Form: This paragraph identifies all of the product forms covered by the specification, including
those not in the title, and repeating those that are in the title. Examples of product forms
include: bar, plate, castings, forging stock, forgings, brazing filler, etc.

When parallel specifications, AMS (for the inch-pound system) and MAM (metric
system), are issued for the same product, both will have the same specification number but
need not have the same revision letter. Each specification will refer to the other in a
subparagraph of the form paragraph to advise the user that both versions exist.

4.3.2
important
proposed

appropriatey:

"This prody

applicationg.

This langue
applications
may not be

For alloys &
may be add
(Aerospace

4.3.3 Classificati

heat treatment, etc., a classification.paragraph may be used to define such vz

designation

Precautions
materials, &
considered
implementi
decide if pr

4.3.4

plication. The following introductory and closing phrases are'usé

ct has been used typically for

, but usage is net limited tg

ge was adopted to make it clear that although thie paragraph offe
b of the product, it does not suggest that usersshould avoid other
similar to the examples.

nd/or conditions known to be sensitive to stress-corrosion crackin
ed to advise users that information¥egarding this problem is avail
Recommended Practice) such-as ARP823, ARP982, and ARP11

bn: If the specification covers more than one surface condition, m
by type, grade, or class of the product.

b: A standard general paragraph is included when appropriate, to
pplications, and/or processes covered or referenced in a specifica
hazardous<and that the user must assume responsibility for identi
Ng suitable’ precautions. It is up to the drafter and the responsible
ecautions are needed.

Application: This paragraph informs the user of typical applications of the product, or of

5 suitable for the
d when

such

s examples of
applications which

b, a subparagraph
able as an ARP
10.

e|ting method,

hriations and their

notify that some
ition are

fying and

AMS committee to

h

when deemed

A more spe

efic iy Ay Iha
cmcvvart gy ot

appropriate by the committee.

5. APPLICABLE DOCUMENTS (Section 2):

This section (2) lists other specifications, standards, recommended practices, and publications that
are included by reference in Sections 1, 3, 4, and 5. Documents referenced in other than these
sections are not requirements and, therefore, are not listed in Section 2.
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5.1 Referenced documents are listed in this sequence:

6. TECHNICAL R

6.1

N

g.

The standard
documents a
entire docum

The introductory paragraph also states that the latest issue of SAE‘documents
specification
date of the plirchase order applies.

This section (3
be measured
usage. Other
which may be
process, are nd
compliance wit

Certain terms ¢
These will be ¢
later in the disd

"Unless Othe

These words
of the user,

Aerospace Material Specifications (AMS and MAM)
Aerospace Standards (AS and MA)

Aerospace Recommended Practices (ARP)
Aerospace Information Reports (AIR)

SAE Standards And Recommended Practices
ASTM Specifications

U.S. Government Documents

Others

ent (and all its references) may apply.

pply only as defined in the referring specifications to preclude‘infe

s part of a purchase order; however, for other doCuments, the iss

EQUIREMENTS (Section 3):

Td met to assure that the product .@r-process will be satisfactory fd

defines the required manufacturing.methods and the product pro

roperties which are inherent inthe product if the specified require
f interest to some users but are not needed to define and control
t included. This section (3)-also defines the test procedures to beg
N the requirements.

r phrases that need-explanations can appear anywhere in the tec
pvered next, and those peculiar to certain paragraphs in the sectid
ussion of the-paragraph.

rwise Specified":

areto advise the purchaser, the producer, and others (such as ad

introductory paragraph for applicable documents points out that-the listed

ence that the

applies when the
e in effect on the

perties which must
r the intended
ments are met, or
the product or
used to verify

hnical section.
n will be covered

ditors, customers

N an~raditare Ay cram vy that thn A ivalhacnr 1o cnacifinallhy ot
MO CCTCUtOTS O SOUT VO y OISttt tnC POt imasC T TS spoormoainy aot

an alternative to the requirement associated with the term.

orized to specify

There has been a trend to eliminate use of this language, based on the presumption that the
purchaser is always at liberty to change any requirement in the specification if the supplier will
comply, but recent experience demonstrates that auditors and prime contractors may declare
noncompliance with specifications if such changes are made. Producers may also be at some
liability risk if their product labeled AMS has not met or been tested for all requirements in
the specification.
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6.2 "When Perm

itted By Purchaser":

This phrase allows a variation to be made in the specification requirements. For example, a
rough, oxygen-rich, or decarburized surface may be allowed if the purchaser knows that the
discrepant layer will be removed by machining during fabrication of the part.

6.3

Composition:

All metal specifications have a composition paragraph with a table showing the alloying elements
and the required limits. The order of listing of the elements varies with the base alloy system, as

does the lab
for unlisted e

{for-“other impurities ™, Tesidua efements™, " other efements™; 010
ements. The following is a typical composition paragraph:

a. Composition:

Shall con
methods
analytical

The term

to avoid 3

form to the percentages by weight shown in Table X, determined |
n accordance with ASTM E , by spectrochemical methods, q
methods acceptable to purchaser.

"acceptable to purchaser" was developed-specifically for the com
presumed requirement that the produeer must have formal writte

her designation

y wet chemical

r by other

hosition paragraph
n approval by the

user of any alternative analysis test method used, when the prior standard ferm "approved by

purchase

The new
alternativ
purchase

requiremg

The need
specificat

yet stand

analysis 1

" was used.

phrase does not require that the purchaser issue a specific appro
e method or technique that'may otherwise be used by the producs
r to disapprove it if the method has been determined to be unsatis
PNtS.

for the new phftase was also because of an inability to keep test 1
ons up to date; to cover new test methods which are accepted in
hrdized, andto obtain agreement on some of the detailed techniqgu
nethods:

al of the
r, but permits the
factory to his

nethod
ndustry but not
les of modern

6.4 Melting Practlice:

The melting practice is specified, when necessary, to prevent use of methods not deemed
satisfactory for the product quality required. Standard language has been developed for the
various alloys and grades needing such control.
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6.5

6.6

6.7

6.8

6.9

Condition:

This paragraph is used in metal specifications to define the state of the product (or products
when more than one is covered), usually by general terms describing typical methods of
fabrication, finishing and/or heat treatment, such as "cold-rolled, hot-rolled, cold drawn, as-
extruded, bright finished, descaled, annealed, strain-hardened, solution heat treated, etc. Itis not
necessary to precisely specify the details of these methods but to identify them sufficiently for the

user to know

Properties:

what to expect when the product is received.

The propertigs requirements paragraphs are often lengthy and complex, betcau
often vary with section size of the product. The methods of testing including th
types of test specimens and any special considerations must be stated;.as well

test results.
and product

Quality:

This is a "ger
expresses th
The following

"The product
from imperfe

It provides a
specification
corrosion, su
lot in hardnes

Cast And He

Simple tests
satisfactorily

he details of testing methods also vary considerably with'the vari
rms.

eral workmanship" or "general quality” statement that, in undefing
ht the product must be of an overall quality consistent with good in
is typical:

shall be uniform in quality and eondition, sound, and free from for
ctions detrimental to usage of the product".

pbasis for rejection of product that has defects not specifically desc
but exceeding the level typically associated with the product. Exa
[face damage, deformation, discoloration, staining, dirt, excessive
s, ductility, flarabijlity, machinability, weldability, or other fabricatio

ix (Weld Wire):

are used to determine if the weld wire is properly wound on spools
n-mechanical-feed welding equipment. The test requirements ap

se the properties
e orientation and
as the required
pus alloy systems

d parameters,
dustry practices.

eign materials and

ribed in the

mples are
variations within a
N properties, etc.

, so it will feed
pear in all weld

A

wire specifice

Weldability:

na
UUT1O.

On occasion, wire can meet all of the regular requirements for wire products but may not make a
good weld when used as a weld wire. Since the property of wire that makes it weld satisfactorily
is not understood sufficiently to allow precise definition of every parameter, a requirement is
included in weld wire specifications that says: "Weld wire shall flow smoothly and evenly during
welding, and shall produce acceptable welds." There is no standard test for measuring
weldability, but ARP1876 is proposed as a referee test in case of dispute regarding weldability.
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6.10

Microstructure:

The microstructure of many metal alloy products is controlled by reference to standard
metallographic procedures because some fabrication and service performance requirements
are dependent on proper microstructure.

6.11 Hardness:

Hardness test requirements appear in many specifications, but an out-of-range hardness value
is not always grounds for rejection. For certain materials, the specification requires acceptance

of product
material me

6.12 Dimension

7.1

7.2

Dimensiona
stock for sq
drawings o

[t out-of-range hardness if ensite testng 15 performed and dem
ets the required tensile strength properties.

Tolerances:
|l tolerances for products such as forgings, rings, castings, powde

condary metal-working are not mentioned in specifications and ar
purchase orders when required. Tolerances.fot other standard p

included, either in the specification or by reference to other specifications.

QUALITY ASS
This section (4
approval requit
procedures are
Responsibilit
This standart
to certify that
tests for verif

Classification

Paragraphs U

[ URANCE PROVISIONS (Section 4):
describes the type and intent of sampling and testing, sampling f
not included, having been specified in the technical requirements
for Inspection:
| paragraph makesit clear that the producer is responsible for the
the product meets the specification, but the purchaser may also o
cation.

of Tests:

nder this heading identify the required frequency of testing by gro

nstrates that the

I compacts, and
e specified on
roducts are

rocedures,

ements, reporting requirements;,and resampling and retesting opfions. Test

section.

specified testing
onduct the same

uping tests under

classes. Th

clacong tioriallhy Avn-
ClasSST o osSualty arcy

a. Acceptance test: Testing is required of each lot, heat, or batch, as applicable, of product.

b. Periodic tests: Testing is not required for each individual lot, heat, or batch. Unless the
purchaser specifies frequency of periodic testing, the producer needs to test only as often
deemed necessary to ensure the conformance of untested lots. The objective is to reduce
testing costs for characteristics that are capable within control of the process.

c. Preproduction test: Demonstration of producers ability to meet the requirements of the
specification prior to or on first article shipment, and after changes are made that may affect

the produ

ct characteristics.
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