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16 December 1985
SUPERSEDING
MIL-F-7190A

17 August 1956

FORGINGS, STEEL, FOR AIRCRAFT/AEROSPACE EQUIPMENT
AND SPECIAL ORDNANCE APPLICATIONS

1.  SCOPE
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1.1 cope. InysS speCitication covers siteei 10rgingd> Suitavie Tur ude an
the construction of aircraft/aercspace egquipment, special g¢rdnance, and
relatad accessaorieg

relategd accessgories,

1.2 Classification. Steel forgings shall be furnished in the following
grades. If grade 1s not specified, then Grade A is required (see Table I and
6.2.1).

Grade A - Testing and inspection
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Grade € - Testing and ingpection
2. APPLICABLE DOCUMENTS
2.1 Government documents.
2.1.1 Specifications and standards. Unless otherwise specified, the
following specitications and standards of the issue listed in that issue
of the Department of Defense Index of Specification and Standards (DODISS)
specified in the solicitation form a part of this specification to the
extent specified herein.

Reneficial comments (recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: AFWAL/MLSE, ATTN: Standardization Manager, Wright-Patterson AFB, OH
45433 by using the self-addressed Standardization Document Improvement
Proposal (DD Form 1426) appearing at the end of this document or by letter.
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DISTRIBUTION STATEMENT A. Approved for public release; distribution

unlimited.
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MIL-F-71908B
SPECIFICATIONS
MILITARY
MIL-H-6875 Heat Treatment of steels (Aircraft Practice),
Process for
STANDARDS
FEDERAL
FED-STD-151 Metals, Test Methods
MILITARY
MIL-STD-163 Steel Mill Products, Preparation for Shipment and
Storage
MIL-STD-183 Continuous Identification Marking of Iron and Steel
Products
MIL-STD-1949 Inspection Process, Magnetic Particle
MIL-STD-6866 Inspection, Penetrant Method of

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the
contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this specifica-
tion shall take precedence.

3.  REQUIREMENTS

3.1 Materials. Forgings shall be produced from cast ingots or 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 worked prior to and during the forging
operation to produce a wrought metaliurgical 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 identification. Material to be used in all forgings shall
be identified by miil heats within each ingot when required by the
purchaser.
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3.1.2.1 A]loy steel and corrosion resistant steel. For forgings of alloy
steei and corrosion resistant steei, each bar, biiiet, bioom, or rorg1ng
PR, IR R U S | cmms dbha el 171 ~l .17 b cmmsalbead .l bl Sl 211 hAaad wmiombina
IMUILIpie receivea rruim Lne Mitl Sndil DE& MATKEea Wiln ne i neatc IUIIIUCI .
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, specifica-

tion number and/or grade, heat number, nominal size and manufacturer's
identification. The tag shall be attached to each bundle. As an alterna-
tive, the manufacturer may box the bars and mark the box with the same
jdentification as listed for bundles.

srem A
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.1.3 Forging stock specification. Forge shop shall determine that the

orging stock conforms to the requirements of the applicable material

specification. Forging shop shall obtain complete test reports from the
i

mili on each heat of forging stock.
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purchaser,

3.2.2 Heat equipment control. Forging furnaces shall be instrumented to

control and record temperature variations in accordance with MIL-H-6875.
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1. The es employed shall
Y th forging ane which contains end
qra1ns. “an 1nterna1 qra1n f] attern such that it shall essentially
conform to the structural shape of the part and shall be free from both
reentrant and sharply folded flow lines.
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éuitable alloy eXh1b1ting good grain flow etch response and having
equivalent forgeability may be substituted. The grain flow pattern shall be
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Photographs of each section of adequate qua]ity and magn1ficat1on to resolve
detailed main flow-pattern shall be furnished to the purchaser and one set
shall be retained by the forger.
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3.2.5 Cleaning. ATl 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.
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For parts which will be SUDJECIEO to penetrant method of nondestructive
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3.3 Heat treatment. Forgings shall be heat treated in accordance with
MIL-H-6875 to produce the condition and properties specified, unless the
purchaser issues instructions modifying this requirement When heat treat-
ment is not specified, carbon and alloy steel forg1ngs

the normaiized or normaiized and tempered condition and corrosion and heat

wneictant c+nnl Favrninne ehall hn friivnichad 3n +ha cnliidinn haat +vaatad Awv
rToiod>vvantet >l lvlslllya Q11 1 1 [} -4 ruririosncu it Liic AV 1vie nica LICuUuLocu uvi
annealed condition

3.3.1 Heat treatment shall be performed on the entire forging, not on a
localized section.

-~ o~ ~ - . -

3.3.2 A1l forgings shaii be cieaned of contaminants before heat treatment.

2 A Haa+ +ro;fmanf vornvrdc Tho farnor chall Loan voarnvde A€ 211 fFuuivrnacn
e T ncauv Lircavmcite ITCuwuwlil UOo e 1o lU’s(_l nna o nCuoyy TCeLuw i uo v “oe Turriavo
charts for each heat treat batch or cycle. Unless otherwise specified,
records shall be kept on file for a minimum of five years. Information
retained shall include set temperature, time, and furnace loading

instructions.

3.5 Metallographic structure. The microstructure of the finisred forging
ka1l Kka Acean a1 T, com T €fnvun AanA Lanan Imnm Anfnntes anAd chall o Funn £uwunm
Stial i veE eidThiial iy unimivurn arnu 17 ec 11ull ugittuild, ariu srai! v ree jrui
indicatigons of gverheating or burning.

3.6 Quality. Forgings shall be ordered to the grades specified in Table 1,
and shall be subjected to the tests as indicated therein. Tests shall be
conducted in accordance with the methods in 4.3,
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TABLE 1. Required tests for forgings.

[V PSupieras g i | Camo~e 1t 1 tion
/ riaygaer i araitri bUmpU rLviun
Grade | Tensile = | Hardness particle or | flow
fluorescent
penetrant
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 II.
P 7 UHawmdmans 8] Ao £ +h £ .
3.7 Hardness. Hardness of the forgings shall be specified by the purchaser
{caa B D)
‘J\—\v Vet Jo

3.8 Nondestructive inspection. Unless otherwise specified, forgings shall
be inspected by nondestructive methods as required in Table I based on
specified forging grade (see 4.3.4). The purchaser shall specify the
acceptance criteria.
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3.10 Identification of product. Forgings shall be individually marked in
accordance with MIL-STD-183, including the serial number when required.

- e

11 nce of ecti
ecified he ein. unless disaooroved bv the Durchaser “The Durchaser
reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

c
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4.2 C(Classification of inspections.

a
11

2.1 Resuits of aii tests and location of test specimens sha
L e
i

4.2.2 Instructions issued by the purchaser reaquiring more stringent qua!ity

conformance sampling procedures shall take precedence over the requ1remen?s
of this specification.

4,2.3 Tests for properties of a given heat, as requ1red by the applicable
material specification, need not be repeaLed 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 repurts of
tests conducted are available
4.3 Test methods and specimen preparation. Test specimens shall be pre-
pared and tested in accordance with the appiicabie methods ot FED-STD-151.
The freguency of sampling and testing shall be as specified ir Table 11,
based on specified forging grade.
TABLE II. Quality conformance inspection.
Tests and Test Sampling and
inspections Requirement method testing freguency
Composition 3.6 4.3 Each mill heat
Cleaning 3.2.5 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, “ee 4.3.3
Grain flow 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 app* *icable
fication forging
Nondestructive 3.8 4.3.4 Each foraging for
inspection Grades A & C
Tensile Proper- 3.6 4.3 One sample per lot
ties for Grades A & B

T T T S i e e e
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4.3.1 Metallographic structure. Grain size determinations, grain fiow
pattern, and cther metallographic examinations shall be made in accordance
. with FED-STD-151.

4.3.2 Mechanical properties. Unless otherwise spec1f1ed when tensile
+actina nf a farainan ic waninivrad tha tancilo *tact ecnarimanc chall he talkon
DLJDIIIS AV} u lvlvvlly 19 lk-\-'ull\-\l Vil (VLR J D% 3N B B LRI I V2 Jrl\_\,!lll\_ll.l QIR L [ Y. VAA N T
from thp locations in the forgings as qnerifipd by the purchaser. When

because of excessive cost or forg1ng s1ze, test specimens shall be taken
from a full size pro]ongat1on of the forg1ng in the area of maximum section

reduction. The direction for testing shall be as spec1r1ea oy the
purchaser. Variations from properties pecause the section size, or test
enariman nAviantatrinn cha1l wanitiva +hs arnraval nf +ha nitrcrhacar

JPC\. It v ICIILUbIUH, 21t IC\‘UIIC wit up A’ il v vive 'Jul wilvowl

4.3.2.1 Varieties in properties prolongations shall not be parted from the
forgings until all required thermal treatments required to be performed by
the forger have been completed.

4,3.2.2 When it is not practicable to take a specimen from a forging o

£ a nralAannat+inn a2 wanvacantativa +tact har mawv hn iend mhnn anvaacd unon
1 IUIII a PI UIUIISULIUH, Q ICPI coxcCriiLacLivcoc LC)L wvar lu] v ooy wiHicn u:-,l cou 'JUI
between purchaser and forge shop. The representative test bar shall be from
the same heat of material as the forgings and shall have been heat treated

with the parts. The percent reduction given the representative test bar
shall not be greater than the minimum amount of reduction given the forging.

4.3.2.3 When parts are made in muitipie from a singie forging, i.e., forged
Anm AnA NniAam~sa and manl\innr‘ anant +tnete An +tha Tawna cinnla fAavainn chall

11 Ui picuc anu ikuvilitncu apar vy LT LD VIl LT QT YT Siyic 1vuryiily oihiai i
govern the individual units.

4.3.3 Hardness. Forgings shall be sampled for hardness tests in accordance
with TabTe !II

1/
Condition Quantity = Sample size

Thermal treatment other 1 -20 All
than final heat 21 - 100 25% (20 pcs. min.)
treatment. Over 100 10% (25 pcs. min.)

Final heat treatment i-44 ATl

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

magnet1c part1c1e 1nspected 1n accordance with MIL STD-1949 to determine
When the magnetic

n.

characteristics of the material prevent satisfactory magnetic particie
dmaormand s An +hn FAavasnmae cha1] £liinvanece~rant Rnanatrant incivnrtand Ain
FNSPELLIUN, L TUTYIings Siiai be tluorescent pericurarnic irnispciLcu i

accordance with MIL-STD-6866, Standards for acceptance and rejection shell

conform to the workmarnship requirements herein, unless established by the
purchaser, and are subject to the approval of the purchaser.

4,3.4.1 The forger shall maintain records of nondestructive testing of
Grade A & C forgings for a period of time agreed upon by the purchaser and
vendor,

(SR VA V| = e

that the facilities used for heat treatment to contro], measure, and test
the forgings during processing and inspection are properly maintained and
are checked at stated intervals aqainst acceptable standards for accuracy.
Heat treatment controls shall be made in accordarce with Specification
MIL-H-6875.

4.4 Maintenance of facilities. The forger shall keep records demonstrating

A K Man~canfiivrmina 1+amc Cadiliiva n¥ anu valdd cnarimon +tn ranfnvn +n
e |‘U'|\,V|||U!|” ||:i FPLTHD « rarnriurc v ullj yuarIu JPC\‘ [R11ien R vV LUV LU HE vy
specified reauirements shall cause the forgings represented by such

specimens to be subject to rejection. When a faiied specimer is judged to
be invalid, either dimensionally or for equipwment malfunction, rep]acewent
from a location adjacent to the criginal specimen shall be allowed. Forger,
in an attempt to obtain a waiver for partg reprcsented by a valid speclmen

~

faiiure, may retest twe specimens removed from a iocation adjacent to the
nonconforming specimen. If these specimens f3il and ave vaiid, then
individi.al faraninac in the Tgt may be tegte {100 norcent tectina nf tha 1at
tIrsa 1y tuuu g '\"3I‘l\j‘) LR Lrie 1w L IIIUA] [ AL RS VAN \J.\.l\l 'J\,I\.LIIL \v‘..)vlll:‘ w AR RN 1TV e
represented by the failed test).

4.5.1 Upon completion of the additional testing, forger shall submit for
review by the purchaser all data perta1n1ng to the nonconform1ng parts.
Data shall be submitted in the format given by the purchaser and shali
Tsn~rTiiAdAA~ .

e ruuc

a. identification of nonconforming items

b. number of pieces involved

c. ali original test results

1Y vwacn:l ¢+ Anf w»n
[ ] TrcCoulil L vl I

c
.
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wn

e. reason for nonconformance, if known

f. corrective action taken to prevent recurrence of nonconformance.

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

A - A [ PRI S S Priam ln e mmd mmm L tomnd e & om her mcrmasnsLlanmnandanm A ~
4.5.3 Ke:!ettlun. rorgings not conforming to this specification or to
authorized modifications will be subject to rejection.

5.  PACKAGING

5.1 Application. The requirements of this section apply only to direct
purchases by or direct shipment to the Government.

5.2 Preservation and E‘ck‘giﬁg. Forgings shall be prepared for shipment in
accordance with MIL-S7D-163. Packaging requirements for forgings purchased
by non-government sources shall be established by agreement between the
purchaser and the vendor.

5.3 Marking Interior packages and exterior shipping containers shall be
marked in accordance with the requ1rements of MIL-STD-163. The identifica-
tion shail be composed of the foiiowing information iisted in the order

P
STIOwWTIL,

Q.
—_
!
[l
po
T
O
[a]
g
=

is

Stock No. or other identification number as specified in the purchase
documents*

FORGINGS, STEEL

Specification MIL-F-71908B

Grade

Manufacturer's name or trade mark
Gross weight

*NOTE: The forger shall enter the National Stock No. specified in the
purchase document or as furnished by the purchaser. When the National
Stock No. is not provided or available from the purchaser, enter the
Stock No. or other identification as provided by the purchaser.
6. NOTES
6.1 Intended use. This specification covers aii types of rough steei
forgings tor aircraft and special ordnance applications. Additional
machining operations will be reguired in almost all cases before the
forgings are suitable for use,
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6.2 Ordering data.

6.2.1 Procurement documents shouid specify the foliowing:
a. Title, number revision letter, and date of this specification

b. Grade

—

it
—

. Type of packing reaqu
6.2.2 Applicable drawings should specify:
a. Part no.
b. Specification number/letter.

c. The material composition and applicable material specification
for the steel to be used.

d. Required mechanical properties or heat treatment (tensile,
nardness, or other applicable material specification require-

mant +0 ha ann?iaahla)
e Ly b Gppl tLavice ).

e. Any grain flow pattern, grain size, or other metallographic
requirement.

f. Nondestructive testing requirement other than shown in Table I.
g. Dimensions and tolerances.
h. Traceability reauirements

6.3 Definitions.

6.3.1 Forging ot. A forging iot shaii inciude aii forgings of the same
Adain 2k A A d Lnnn bl mamn kil AL b amd Lnamond & b 2 o~
aesiyn proauced rrum urie sdaihe 1redi U1 SLeel aild ruryead wu b”dptﬂ I d I_Y ore
nrndiirtinn favaina rin nnvmally in anv nno dav and nracantod f.n

Pl AVACAV LV Vil BV R} v 3"‘3 Al ull, [RAERR RNV o ) IJ [l U'IJ virte UUJ, “Uriu P! CIouvitLLe W 10
inspection at one time.

6.3.2 Forging heat treat batch. All forgings of the same alloy are heat
treated in the same furnace without interruption. Different forging designs
may be mixed in the furnace provided section thicknesses are equivalent.

10
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6.4 Marginal indicia. The margins of this specification revision have not
been marked to i1ndicate additions, changes or deletions from the previous
issue due to the extensive nature of all changes. Reviewers are cautioned
to evaluate the specifications as a whoie in relation to the previous issue.

Custodians: Preparing Activity:

Air Force - 20 Air Force - 20

Army - AL

Navy - AS Project No.: FORG-0050
Daviaw Artdiuvitue.
NCVYICTW NvLIi v .

Navy - 0OS

User Activity:
Army - MR

—
[y

n tn rammoerriniiav asnmilnbhle stome |} A nAat ~oantnr
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IOTIONS. 1 & continuing effort to make our standardization documents hetter, the DoD provides this form for use in

Tiviiiuillig ©1:07v VO INAxT OUl swalital

submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alieviate the
woblems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filied out, an

| NP ey

‘acknowledgement will be mailed to you within 30 days to iet you know that your commenis were received and are veing
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization

to waive any portion of the referenced dosument(s) or to amend contractual requirements.
& U.S. Government Printing Offies: 1982—380879/5804
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