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CONTROL OF FORGINGS REQUIRING FIRST ARTICLE APPROVAL 

1, SCOPE• 

1.1 Purpose: This specification covers the procedures for obtainiag first-article (pr~productioa) ag- 
proval of forgings and the controls to be excercised in praducing atabsequeat production foxgings. 

1.2 Application: Primarily for forgings which require preproduction appi~oval and where assurance 
is required that production lots are of essentially the same metallurgical quality and ar~ produced 
by the same basic procedures as the forging origi~ally qualified. 

2. - APPLICABLE DOCiTMENTS: None. 

3. TECHNICAL REQUIREMENTS: 

3.1 Forging Stock• 

3.1.1 The forging vendor shall determine that the stock confor~as to the applicable nnat~rial apecifi- 
~ 	cation and will yield accepta.ble forgings except that tests arhich are characteristfc of a heat or X 

lot and which are conducted by the forging stock vendor need not ~ repeat~d by the fo~ 
vendor. 

3.1. 2 When speciSed s  forging stock shall be procured fronn aources approved by th~ ptarchaser. 

3.2 Preproduction Forgings: 

3. 2.1 Procedure: The forging vendor shall produce and heat treat to final coadition, one or ffiore 
preproduction forgings and sha.11 test a foxging or sections thex~of to determine confox~nance 
to a11 requirements .of the material specification fl  the drawing, and any additional requir~ents 

&~ specified by the purchaser. The preproduction for~ngs shall be made by the practices to be 
used on production forgings and 9  unless otherwise speciSed, may be produced as part of the 
initial production run. A duplicate preproduction forging or the remaining section of such a 
forging shall be submitted to the purchaser for confirmatory testing, when requested. 

3. 2.1.1 When forgings are to be supplied in other than the final heat treated condition, the test 
forging(s) shall be heat treated to the fina.l heat treated condition of the part. If the as-forged 

. 	section size is too large to achieve proper heat treatment response 9  the forging, or a section 
thereofy  shall be machined to a configuration of the same equivalent round as that of the 
heaviest section of the heat trea4 configuration. 

3. 2. 2 Specimen Locations: The location(s) from which coupons for mechanical property tests and the 
sections for grain flow examination shall be as specified by the purchaser. The forging vendor 
shall perform the required tests on specimens from these locations. If locations are not 

~ 	specified, the forging vendor shall select representative areas for testing and, when required, 
sha11 obta,in concurrence of the purchaser. Mecha.nical property test specimens shall be taken 
in the transverse direction whenever practicable unless only longitudinal properties are 
specified in the material specification. 
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3.2. 2.1 Grain Flow: A representative forging ehall be sectioned as indicated on the drawing and the 
sectiona eball be euitably etched to ahow the grnin flow. Photographa showing the grain flaw 
pattern shall be made of each secrion and the photographs shall be identified so as to be related 
to the oorresponding Bections in the forging. The grain flow ahall conform to the requirements 

!~ 	of the drawing and good forgtng practice cunsietent with the part shape. When the specifieu 
alloy is not conducive to good grain flow delermiaation, a subatitute alloy or meltin~ practice 
showing good grain flow and having equivalent forgability shall be substituted and so indicated - 
in the test report. 

3. 2.2.2 Mechanical Properties: Teet epecimena from the representative forging(s) ahall meet th~ 
~ 	specified mechanical praperliea #pr the part in the flnal heat treated condition. 

3. 2.3 Har~eee: Har~eee surveye shall be made across the heaviest eection of test foiginge of carbo~ 
$ 	and alloy steele. +corroaion aad heat reaistant atcele and alloys, copper alloys, anci aluminum 

alloye. 

3. 2.4 Coadactivity: Conductivity eurv~eyd ehall be made acroes the heaviest aection of teat forginge oF 
~ 	al~mnin~n alloye. 

3. 2. 6 Microstructure: Sectiona shall be taken fro~ the fully heat-treated forging at the center of the 
heaviest usable section and at the surface of the heaviest aad thinneat sections and prepared :ur 

~ metallograp~hic examinatiun. There shall be m detrimental microstructural abnormalitiee :elated 
to impz~oper Eorging or heat treating practice or to for~,ng etock quality. Photographe of th 
microetructnreA ehal'C be eub~itted and any abnormal microstructural conditlona identiSed. 

3.3 Coatrol F'aatora: A resnme of the control factors (3ee 4. 4. L.1) eatablished for producing forginga 
~ of each part m~ber ehall be sub~itted with the results of testa on the proproductioa forging(s; ; 

when permitbed by purchaeer, ti~e reenme need not be aubmitted with the teet results but ahall Le 
kept on 81e for r~view' by the purahaser. 

3.4 Prodnetlon Fbr~inae: S~hall be produced using essentially the same c~erations. practices, aad 
control factora ueed on the approved preproductlon forging(s). 

3.4.1 Production for~nge ~hsll aot be ehipped until the forging vendor hae received written approval of 
~ 	the preprodacttoa forging(e), tmless preshipment approval is waived bq purchaaer. 

4. QUALITY ASSURANCE PROV~SIONB: 

4. i Resoonefbilit9 for Ineo~ection: The forging vendor ehall aupply all sa.mples aad shall be responeihlP 
for perfo~ming all required testa. Results of such tests shall be reported to the purchaser ae 
requirsd by 4. 7. Parchaser reeervee the right to perform such oonfirmatory testing as he deem ~ 
neoessary to eneure that the forgings conform to the requirement p  of tMa apeciflcation. 

4. 2 Claae~,~catioa of Teets: 

4.2.1 A~oeptance Teats: Teeta of forging ewek and forgings to determine conformaace to the a~,plicable 
~ material epeciflcatLon (5.2.1) and to any additlonal requirementa speciSed lry purchsser are 

chseltled se acceptance teets, Such teats of forging stock shsll be performed prlor to the uRe of 
a new heat or lot for productlan forgings. 

4. 2. 2 PreDrodpetlon Teets: Tee~ta of preproductlon forgingb to determine conformance to all tPr.hnical 
requtre~ents of the material epecificatton, to grain tlow (3. 2. 2.1), mecbanical propert-~ 

~ 	(3. 2.2.2)~ hardaese (S. 2.3), and microatructure (3. 2. 5) requirements, and to any additional 
require~ente speciHed by purchaeer are claesified se preproduction teats and ehall be c~~nducted 
under the following circumatancea: 
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¢ 4. 2. 2.1 The first production of a new forging. 

4.2.2. 2 At any time a change is made in forging design or in control factors (4.4. 2.1) which could affect 
k~ 	the preproduction tests results. 

4.2.2. 2.1 Forger shall obta.in purchaser's concurrence on changes which he deems as not affecting pre- 
!~ 	production tests results. 

4.2.3 For direct U. S. Military procurement of forgings 9  substantiating test data and 9  when requested9 
~1 	preproduction test forgings sha.11 be submitted to the cognizant agency as directed by the procuring 

activity, the contracting officer, or the request for procurement. 

4.3 Samnlin~: Shall be as follows; a lot shall be all forgings of the sa.me part number or configuration, 
opposite hands being considered one configuration 9  praduced from the same heat of forging stock, heated 
and forged in the same manner, and heat treated in a continuous furnace or in a series of batch-type 
furnace operations with no change in furnace settings or interruption of power. 

4.3.1 Acceptance Tests: As specified in the material specification and as follows: 

4. 3.1.1 Mechanical properties shallbe determined on each forging or on a prolongation of each forging 
furnishedheat treated to the final condition of the part when serialization of forgings is required, 
unless otherwise specified. 

4.3.1. 2 Samples shall be ta.ken from the first shipment of forging stock of each heat to determine ability of 
of stock from that heat to yield acceptable forgings and to meet all acceptance test and periodic 
test requirements of the material specification. 

4.3. 2 Preproduction Tests: As specified in Section 3; tests shall be conducted at the time of the first pro- 
duction of a new forging by a vendor and following any change in wnfiguration of the forging design. 

4.3. 3 Mechanical Propertv Test Specimens: Sha11 be taken in the locations and directions specified by the 
purchaser. 

4.4 Approval• 

4.4.1 Preproduction forgings and the forging procedure shall be approved by purchaser before production 
~ 	forgings are supplied. Approval of preproduction test results and forging procedures shall in no way 

relieve the forging vendor of responsibility for continued conformance to a11 requirements. 

4.4.2 The forging vendor shall establish for each part number or configuration the parameters for the control 
factors of processing, which will produce forgings conforming to the requirements of this specification 
and the material specification. These shall constitute the approved manufacturing procedures and 

~ 	shall be used for production forgings. If any change is necessary in parameters for control factors of 
processing y  the forging vendor shall submit for reapproval a statement of the proposed changes and, 
when requested, perform preproduction tests of revised forgings. Production forgings incorporating 
the revised operations shall not be shipped prior to receipt of reapproval. 

..~ 

• 
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4.4. 2.1 Control factors for producing forgings include, but are not li.mited to, the following: 

Type (ingot, bloom, billet, or bar), nominal size (croas-sectional area), shape, and nominal 
multiple-weight of forging atock; rounda and round-corner-squares of the same nominal 
croea-aecttonal area are coasidered the eame shape 

Inspection and qualiScation of forging stock 

Proceasing sequence or nimnber of operations that would reault in different croae-aectional 
atructure, grain flow, or working of the metsl 

Type of forging eq~p~nent (e. g. , presa, hammer, ring roll, etc) 

Description of diee 

Thermal cycling, including heating of stock for forging, annealing, and heat treamnent of 
forginga 

Protective atmosphere and/or coatings 

Cleaaing operations, (e. g. , chemical descaling, blastiag) 

Inspection proced~tres 

4.4. 2.1.1 Any of tbe above control factora of procesaing for which the parametere are considered 
~ 	proprletary by the vendor may be assigaed a oode designatioa. Each variation in auch 

factore shall be assigned a modlSed code desiguation. The vencbr eball maintain complete 
records of all proprietary processes and factors. 

4. 5 Reoorde • 

4.5.1 Maintenanoe of Facilitlee: Each forging vendor ahall keep records demonstrating that the facilities 
used to produce control, meseure, and teet forging stock and forginge during manufacture and 

J3 	inspection are properly maintained and are checked for accuracy at etated intervals againet 
acceptable etsndarde for accuracy. Recorde shall be on ffie for not lese than 7 y~re, unlesa 
otheiwiee epeciSed. 

4. 5. 2 Process Sheets: For each forging part rnmnber or oonSguratton, oppoaite haads being oonsidered a 
B 	single oon8gura~tion, the forging vendor shall prepare and maintain documented instnictions de- 

flning the proceeeing methods and routing in mamifactU~ring and inspection cycles. 

4. 6 3urveillaace Visits: The forging vendor shall, whea requeeted~ permit purchaeer te authorized per- 
~ so~e~l to aurvey all facilitiee and controle related to productlon of forginge to this apeciflaarion and 

to review v~e~dor's control of materials and of chemical and metallurgical proceesing during produc- 
tion. 

4. 7 Reports: The forging vendor ehall furniah with the preproducrioa forging(e) or aectione thereof a 
~ report showing the reBUlte of teets to determine conformance to the technical requireme~a of thie 

speciScatlon, the applicable material speciScation, and the drawing and ahall iaclude photographe of 
the grain flow and microstructurea. 
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