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NOTICE

This document has|been taken directly from U.S. Military Specification MIL-F-7490B, Anjendment 1, and
contains only minof editorial and format changes required to bring it into confermance with the publishing
requirements of SAE technical standards. The initial release of this docunient is intende¢d to replace
MIL-F-7190B, Amepdment 1. Any part numbers established by the original specification| remain
unchanged.

The original Military Specification was adopted as an SAE standard under the provisiong of the SAE
Technical Standardps Board (TSB) Rules and Regulations (TSB 001) pertaining to accelefated adoption of
government specifications and standards. TSB rules pravide for (a) the publication of pqrtions of
unrevised governmgnt specifications and standards without consensus voting at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Department jof Defense policies and pracedures, any qualification requirements and associated

gualified products lists are mandatory for DOD contracts. Any requirement relating to gyalified products
lists (QPL’s) has ndt been adopted by SAE.and is not part of this SAE technical document.
1. SCOPE:

1.1 Scope:

equipment, special-ordnance, and related accessories.

This specific?ion covers steel forgings suitable for use in the construction of aircraft/aerospace

1.2 Classification:

Steel forgings shall be furnished in the following grades. If grade is not specified, then Grade A is
required (see Table | and 6.2.1).

Grade A - Testing and inspection
Grade B - Testing and inspection
Grade C - Testing and inspection

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.”
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2. APPLICABLE DOCUMENTS:

The following publications, of the issue in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.

2.1 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094

MIL-H-6875 Heat Treatment of steels (Aircraft Practice), Process for
FED-STD-15]1 Metals, Test Methods

MIL-STD-163| Steel Mill Products, Preparation for Shipment and Storage
MIL-STD-183| Continuous ldentification Marking of Iron and Steéel Products
MIL-STD-194Pp Inspection Process, Magnetic Particle

MIL-STD-686p Inspection, Penetrant Method of

[<®)

3. REQUIREMENTS:
3.1 Materials:

Forgings shal| be produced from cast ingots“er from a wrought stock conforming to the requirements
of the applicable material specification and*applicable drawing, as specified by the [contract or
purchase order. Materials shall be warked prior to and during the forging operatior] to produce a
wrought metallurgical structure.

3.1.1 Cleanliness} Cleanliness rating requirements shall be as required by the material|specification or
as agreed upon between.the purchaser and contractor.

3.1.2 Mill heat idgntification-’Material to be used in all forgings shall be identified by mill heats within
each ingot when<equired by the purchaser.

3.1.2.1 Alloy steelsa fon resistant steel,
each bar, billet, bloom, or forglng muItlpIe received from the m|II shaII be marked with the mill heat
number. Bar less than 0.500 inches in diameter or width shall be securely bundled and identified
with a durable tag marked with the purchase order, specification number and/or grade, heat
number, nominal size and manufacturer’s identification. The tag shall be attached to each
bundle. As an alternative, the manufacturer may box the bars and mark the box with the same
identification as listed for bundles.

3.1.2.2 The mill heat number or an appropriate code, as agreed upon by purchaser, shall appear on
individual forgings and all certification pertaining to these forgings.
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3.1.3 Forging stock specification: Forge shop shall determine that the forging stock conforms to the
requirements of the applicable material specification. Forging shop shall obtain complete test

reports from

the mill on each heat of forging stock.

3.2 Forging process:

3.2.1

3.2.2

3.2.3

3.2.3.1 First articl

Forging pro

such as hedt treating and cleaning, suitable for producing high quality fargings. T
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e purchaser.and vendor and as provided in 3.2.3. This procedure sh

as specified, the sections may also be used for metallographic exan
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Forgings shall be formed to the specified configuration and dimensions. Sufficient working shall be
applied to the material to provide the specified grain size and a wrought structure throughout the

forging.
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hese procedures
nt practices and
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3.2.4 Welding: Repair welding shall not be permitted, except as indicated on applicable drawings and
approved by the procuring activity.

3.25

Cleaning: All forgings shall be thoroughly cleaned by tumbling, machining, shot, grit or sand

blasting, pickling, or other process approved by the purchaser. Local surface imperfections may be
removed by blending to the adjacent as-forged surface provided all drawing requirements are met.
For parts which will be subjected to penetrant method of nondestructive testing, concurrence of the
purchaser is required when the cleaning method does not include etching.
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3.3 Heat treatment:

Forgings shall be heat treated in accordance with MIL-H-6875 to produce the cond

ition and

properties specified, unless the purchaser issues instructions modifying this requirement. When
heat treatment is not specified, carbon and alloy steel forgings shall be furnished in the normalized or
normalized and tempered condition and corrosion and heat resistant steel forgings shall be furnished

in the solution heat treated or annealed condition.

3.3.1 Heat treatmgnt shall be performed on the entire forging, not on a localized sectio

3.3.2 Allforgings ghall be cleaned of contaminants before heat treatment.

3.4 Heat treatment records:
The forger shall keep records of all furnace charts for each heat-tréat batch or cycls
otherwise spdcified, records shall be kept on file for a minimum of five years. Infor
shall include get temperature, time, and furnace loading instructions.

3.5 Metallographif structure:

The microstructure of the finished forging shall beessentially uniform and free fron
shall be free ffom indications of overheating or burning.

3.6 Quality:

Forgings shal| be ordered to the grades specified in Table 1, and shall be subjectec
indicated thergin. Tests shall be~conducted in accordance with the methods in 4.3.

TABLE 1. Required tests for forgings.

b, Unless
mation retained

defects, and

to the tests as

Magnetic

particle or

fluorescent  Grain
Grade Tensilel/ Hardness penetrant flow  Composition

A X X X X X
B X X X
C X X X

1/ Tensile tests required only for forgings furnished in the final heat
treated condition. The frequency of testing shall be as required by
Table I1.
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3.7 Hardness:
Hardness of the forgings shall be specified by the purchaser (see 6.2).
3.8 Nondestructive inspection:
Unless otherwise specified, forgings shall be inspected by nondestructive methods as required in
Table | based on specified forging grade (see 4.3.4), The purchaser shall specify the acceptance
criteria.
3.9 Dimensions and tolerances:
Dimensions and tolerances shall be as specified on the applicable drawing or purchase documents.
3.10 ldentification pf product:

3.11

4. QUALITY ASS\
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bf all inspection requirements as specified herein. Except as otherwis
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the inspectior

requirements specified herein, unless disapproved by the purchaser
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ne serial number
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re such

inspections are deemed necessary to assure supplies and services conform to prescribed

requirements.

4.2 Classification of inspections:

4.2.1 Results of all tests and location of test specimens shall be reported to the purchaser.

4.2.2

Instructions issued by the purchaser requiring more stringent quality conformance sampling

procedures

shall take precedence over the requirements of this specification.
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4.2.3 Tests for properties of a given heat, as required by the applicable material specification, need not
be repeated on forgings from the heat provided that these tests have been performed on the
forging stock, heat identity of the forgings is maintained as required by 3.1.2, and reports of tests
conducted are available.

4.3 Test methods and specimen preparation:

Test specimens shall be prepared and tested in accordance with the applicable methods of
FED-STD-151. The frequency of sampling and testing shall be as specified in Table Il, based on
specified forg|ng grade.
TABLE Il - Quality conformance inspection
Tests and Test Sampling and
inspections Requirement method testing frequency
Composition 3.6 4.3 Each mill heat
Cleaning 3.25 Visual Each forging
Metallographic 3.5 4.3.1 One forging from the
structure first lot of each
configuration:
Grade A
Hardness 3.7 4.3 See 4.3.3
Grain flaw 3.2.3, 4.3.1 One forging from the
3.2.3.1 first lot of each
configuration:
Grade A
Heat identi- 3.1.2.2 Visual Each applicable
fication forging
Nondestructive 3.8 4.3.4  Each forging for
inspection Grades A& C
Tensile Proper- 3.6 4.3 One sample per lot
ties for Grades A &B



https://saenorm.com/api/?name=d637abeb240d799b00a66732b36c6336

AMS-F-7190

SAE

AMS-F-7190

4.3.1 Metallographic structure: Grain size determinations, grain flow pattern, and other metallographic
examinations shall be made in accordance with FED-STD-151.

4.3.2 Mechanical properties: Unless otherwise specified, when tensile testing of a forging is required the
tensile test specimens shall be taken from the locations in the forgings as specified by the
purchaser. When there is an agreement between forger and purchaser not to destroy a forging
because of excessive cost or forging size, test specimens shall be taken from a full size
prolongation of the forging in the area of maximum section reduction. The direction for testing shall

size, or test

be as specified by the purchaser, Variations from properties because the sectio

specimen o

ientation, shall require the approval of the purchaser.

4.3.2.1 Varieties ip properties prolongations shall not be parted from the forgings‘until 4

thermal tr

4.3.2.2 Whenitis
represent

patments required to be performed by the forger have beencomplete

not practicable to take a specimen from a forging or from a prolonga
htive test bar may be used when agreed upon betweéén purchaser and

Il required
d.

ion, a
forge shop. The

representative test bar shall be from the same heat of material as the forgings and shall have

been heat
not be gre

4.3.2.3 When par
apart, test

4.3.3 Hardness: R

treated with the parts. The percent reduction.given the representatiy
ater than the minimum amount of reduction“given the forging.

s are made in multiple from a single forging, i.e., forged in one piece
S on the large single forging shall gavern the individual units.

orgings shall be sampled for hardness tests in accordance with Tablg

TABLE JIs"Hardness test sampling requirements.

e test bar shall

and machined

e 11

Condition Quantity 1/ Sample size
Thermal\treatment other 1-20 All
than/ffinal heat 21 -100 25% (20 pcs. min.)
treatment. Over 100  10% (25 pcs. min.)
Finalheat treatment T- 27 At
45 - 65 44
66 - 110 60
111 - 180 67
181 - 300 73
301 - 500 78
501 - 800 80
Over 800 10% (85 pcs. min.)

1/ In each heat treat lot of same forging lot.
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4.3.4 Nondestructive inspection: Each Grade A and C forging shall be magnetic particle inspected in
accordance with MIL-STD-1949 to determine conformance with the workmanship requirement
herein. When the magnetic characteristics of the material prevent satisfactory magnetic particle
inspection, the forgings shall be fluorescent penetrant inspected in accordance with MIL-STD-
6866. Standards for acceptance and rejection shall conform to the workmanship requirements
herein, unless established by the purchaser, and are subject to the approval of the purchaser.

4.3.4.
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(100 percent testing.of the lot represented by the failed test).
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corrective action taken to prevent recurrence of nonconformance.

r nonconformance, if known

Forger shall not ship any nonconforming forgings until notified by the purchaser that the forgings in
guestion are acceptable for the application intended.

Rejection: Forgings not conforming to this specification or to authorized modifications will be
subject to rejection.
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