
----

●

I

QQ-S-76@
January 6, 1970
SUPERSEDING
Fed. Spez. @-,s-76,@

January 3, 7966

F.WERAL SPECIPICKYION

STEEL Ml, cORROSION RES1STD7G, FRW? MAf.!HIiUNG

This specification was approved by the
Commissioner, Federal Supply %irvice, General
Services Administration, for the use O? all
Federal w;encies.

1. SCOPE AI,DCLASSIFICATION

1.1 a. This specification
resisting steel bar (see 6.1).

covers free machinin2 corrosion

1.2, Classificaiion. Corrosion resisting bar shall “befurnished iri’
the followinj;types, conditions,forms; and.finishes, as specified.(see
6.2).

1.2.1 ‘Q>es and conditions. The steel shall he furnished in the’
types and conditions shown in table I (see 6.3).

Table I. Types ani condition

Condition A Cocditlon T Condition H
‘KvF (armealed) (Intermediatetemper) (hardtemper)

203 G A
303 A
303 SE A
303 Ma A
303 Pb A
303 Cu A
303 plus x A

I
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Table I. T:~es and conditions (con.)

. . Condition A CondV~ion ‘T
(annealed)

Condition H
Type (ini,ermfxiietetfm~.er) (Pard te,qer)

_.—..—
L15 A ~ H
!+J~se A T n
416 plus “X A ,.. H 1

420 F A !
k20 7? se J!
430 F

.
A

430 F Se A
41+0F A
440 F SC A

1.2.2 Forms and finishes. Form and finisi]of corrosion-resistin~
st.?elbars skmll ‘OCas f0110,$s:

Forms.

Rouncl
Square
Hexa~On
CctaGOn
Flat

Finishes.

.%a3_eno’;rexovec?.
Rou:;hturnet (rounds only).
l%c...kdior “blastcleaned ari.sic:-led.
COIC d.ravnor colcirolled.
Centerlesa Ground (rounds only).
Polished (rounds only).
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I● ‘2. APPLICABLElXICITMENTs

2.1 The followlng documents of
for bids or request for proposal,
extent 6pecified herein.

Federal StandaP3s:

Fed. Std. No. 48 - Tolerances

QQ-S=@U3

the issue in effect on date of invitation
form a part of this specification to the

for Steel and Iron Wrought Products.

Fed. Std. No. 66 - Steel: C!hemiml Opposition end Rsrdenabillty.

,Fed.Std. No. 123 - Marking for Dcmes~tc Sh@memt ( Civiii& Ageimies ).

Fed. Test Method Std. No. 151 - Metals; Test Methods.
Fed. Std. NO. 183 - ~~tiu~ Identification!tsrkingof Iron and Steel

(Activitiesoutside the Federal Government may obtain copies of Federal
Specification, Standards and Handbooks as outlined under General Infor-
mation in the Index of Federal Specificationsand Standards and at the
prices indicated in the Index. The Index, which includes cumulative
mnnthly supplements as issued, is for sale on a subscriptionbasis by the
@erintendent of lbcuments, U. S. Government Printing Office, Washington,
D. C. 20k02.

(Sin@.e copies of this specificationand other Federal specifications
required by activities outside the Federal Oovermsent for bidding purposes
are available without charge fmm Business semi ce Centers at the General
Services Administration Regional Offices in Boston, New York, Washington,
D.C., Atlanta, @lcago, Kansas City, ?40.,Fort Worth, Denver, San Francisco,
Loa Angeles and Seattle, Washington.

(F?de~ mve~ent activities w obtain copies of Federal Specifica-
tions, t%andanis, and Sandbooks and the Index of Federal Specifications
and Standards frnm established distribution points in their agencies.)

Military Standards:

MIL-sfD-163 - Steel Mill Products Preparation for shipment and
Storage.

(copiesOf Mflftaw SPeciffcations -d standards required by contractors
in connectionwith specific procurement functions should be obtained from
the procuring activity or as directed by the contractingofficer.)

3
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2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless a specific issue is
identified, the issue in effect on date of invitation for bids or request
for proposal shall apply.

~erioan Society for Test. ing and Materials (AS’lM) Standards:

E 10 - Brinell Sardness of Metallic Materfals.

E 18 - Rockwell Hardness and Rockwell Superficial Hardness of
Metalllc Materials.

(Application for copies should be addressed to the Pmerfcan Society for
Testing and Materials, 1916Race Street, Philadelphia, Pa. 19103. )

National Classification Board:

National M&or Freight Classification.

(Application for copies shall be addressed to the American Tmcking
Association, Inc. , Attn: T~iff Order Section, 1616 P Street, N. W.
Washington, D.C. 20036. )

Uniform Classification Committee:

Uniform Freight Classification.

(Application for cOples shall be addressed to the lhiform Classifica-
tion Committee, 202 Union Station, Chicago, Illinois 60606.)

(Technical society and technical association specificationsand standarda
are generally available for reference from libraries. They are also
distributed among groups and using Federal agencies.)

3. REQWREMENTS

3.1 Chemical composition. Chemical,composition for corrosion resisting
steel bar shall be as specified in table II. Whenpermitted, variations
in the chemical compesltion shown in table II for the various elements
shall be as specified by the procuring activity (see 4.5.1 and 6.3).

3.1.1 Ladle anelysis. A ladle smalysis of each heat of steel shall be
furnished by the supplier showing the percentage of each element desig-
nated in table II.

I
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3.1.2 Check analysis. The chemical composition as determined by check
analysis by the purchaser shall meet the requirements for “thespecified
composition pnwided that,in a heat of steel, the individual tolerances
do not vary above or below the ranges for check analysis tolerances in
Fed. Std. No. 66.

3.2 Hardness. When specifled In the contract or onier, the steel bar
materialshallmeet the hardnessrequirementsshownin the contractor
orderor on the applicabledrawings(see4.5.2,6.2 @ 6.4).

3.3 Dtiensions and tolerances. Bars shall be furnished in the size end
fom (6ee 1.2) as specified In the invitation for bids, contract or order.
Dlmenslonel.tolerances shell be in accordance with Fed. Std. No. 48 as
shown in table III.

Table III. JMmensional tolerances

Dimension Reference

Bars, hot-rolled:
Diameter or distance across flats (round
or square). Ml
Distance across flats (hexagon or octagon), ld2
Distance across flats (flat), ld3
Straightness (machine straightened). ld5

Bars, cold-finished:
Diameter or distance across flats (round or square), 2dl
Diameter (round, groond or grouud and polished). 2b2
Distance across flats (hexagon or octagon), 2d2
Mstance across flats (flat). 2d3
Sixaightness (machine straightened). 2d5

Bars, general:
Length (hot or cold cut) , ld4

Length (machine cut) , ld4

6
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3.4 Lead exudation (303Pb only). Unless otherwise spec&ed (see 6.2),
in the specimensrepresentingthe bars shallnot.evidencean exudationof
lead ~eater thsn stsndard 3 (see Fig. 1), when tested in accordance with
h..5.3. When specified (see 6.2),a mill certificatestatingthat the bars
meet the reqtied standnrd will be acceptable.

3.5 Identtiicattonmarking. Unl.eaaotherwise~’specified::(see 6.2),”bsrs
shall be marked in accordance with Fed. Std. No. 183.

3.6 Workmanship. &rs shall contain no defects which may affect detri-
mentally the suitability of the bar for the iritenddd~’useconaistent with
the quality specified.

4. QUALITY ASSURANCE PROVISIONS
..1.

4.1 Responalbilft.y for Inspection. Unless otherwise specified In the

contrect or purchase order, the supplier la responsible for the perfona-

aoce of all inspection requirements as specified herein. Except +s

otherwise specified, the supplier may utilize hia own facilities or any

comnercisl laboratory .scceptable to the Government. The OOvernment

reserves the right to perform any of the inspections set forth in the

specification where such inspections are deemed necessary to assure that

●
supplies ad aervfces conform to prescribed requirements.

4.2 Lot.—

4.2.1 For examination. A lot for examination shell consist of all bars
subjected to inspection at one time of the same heat, condition, end size.

4.2.2 For testing.

(a) Ohemical compsltion. A lot for ladle mialysia of chemical
composition shell consist of one heat.

(b) Eardness. A lot for hsrdness testing shall be comprised
as follows: (1) For heat treated material, all bars of the same heat
eubjetted to tha same heat treatment procedure; (2) For cold worked
material, all bars of the acme heat of the same size.

7
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4.3 sampling.

4.3.1 Samplefor Government check analysis. When specified or requested
by the procuring agency, samples for check smalysis shall be taken from
bars selected at random in accordance with table IV. The sample from each
bar selected shall be placed in a separate container and forwarded to a
laboratory as desi@ated by the procuring agency. Sampling of bars by the
purchaser shall be made on the same basis.

Table IV. 2amplea for check snalyais

Lot size-tons Number of samples

Up to 5, inclusive
Over 5 to 10, inclusive ?
Over 10 to 15, inclusive
Over 15 z

4.3.2 When hardness requirements are specified, at leaat three samples
shall be taken from each lot.

4.3.3 Lead exudation (303 Pb only). Lead exudation tests are to be
made on b~ ets rolle rom ingots poured from the begiuning, middle and
end of the heat. One sample shall be taken from the bottom billet of
each control ingot.

4.4 Itxemination.

4.4.1 visual. A representativenumber of bars in each lot shall be
examined to determine compliance with the requirements for identification
marking and workmanship (see 3.5 end 3.6 ).

4.4.2 Dimensions and tolerances. A representativenumber of bars
shall be measured to determine compliance with the requirements for
dimensions and tolerances (see 3.3).

~

I

4.4.3 Preparationfor delive~. Priorto shipment, examination shall
be made of the preservation, packing, and marking for shiwent to deter-

5.

●

mine compliance- with section

8
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4.5 Test methods.

4.5.1 Chemicalcompositinn. Check analysis for chemical.composition
shall be performed in accordance with meth~ 11.1or 112 of Fed. Test
Methcds Std. No. 151 (see 3.1). In case of dispute, analysis by mef.hod
111 shall be the basis for-acceptance or rejection.

4.5.2 Redness. Rardnesstestsshallbe”condycted..~dwaybetweenthe
cent6r“andthe surfacein accordancewithASTM E 10; or kSl!M‘E18 (see
3.2).

4.5.3 Lead Ex@ation. The specimen shall lie li@tl’y.Y.5oiIt’ciXwith list

oil over the fresh saw cut surface and placed in a:‘ftirnace’”’”at“heat of

12gO”F. and held for a period of 10 minutes per inch of thickness at ‘‘ -
this heat. The specimen shall be removed and compared with the specified
standard (see 3.4 and fig. 1). Comparison shell be visual. When the
first test is uusatiafactory,the billet (or bloom) shall be cut back
until a satisfactory test is obtained.

4.6 Rejection and retest. Unless a sampling plan covering retest
provisions is specified in the contract or order, rejection and retest
shall be conducted in accordance with the general section of Fed. Test
Method Std. No. 151.

5. PREPARATION FOR DELIVERY

5.1 Preservationand packaging. Preservation and packaging ehall be
level A or C aa specifled (see 6.2).

5.1.1 Level A. Preservation end packaging for shipment shell be in
accordance with MIL-STD-163.

5.1.2 Level C. CLeaning, drying, presemation, and packaging shell be
in accordance with the manufacturer’s commercial practice.

“’“5.2 Packing. Steelbar’materialshell ~e packed for shipment In accord-
ance with level A or c as ~ecified (see 6.2).

5.2.1 Level A, Packing for shi@ment shall be in accordance with
tiIL-a-lC

..
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5.2.2 Level C. Packing shall be in accordance with commercial practice ●
adequate to ensure acceptance and delivery by the carrier for the mode of
transportation employed. Containers shall comply with the requirements of
the LinifonsFreight f.!l.assification Rules or National Motor Freight Cl.asBi-
fication Rules, as applicable to the mode of transportation.

5.3 Marking.

5.3.1 Civilagencies. In additionto any specialmarkingspecified in
the contract or order, marking for shipment shall be In accordance with
Fed. Std. No. 123.

5.3.2 Military activities. In addition to any special marking speclfled
in the contract or order, marking for shipment shall be in accordance with
MIL-STD-163 .

6. NOTES

6.1 Intended use. Bars of the types covered by this specification are
intended for use in parts made in automatic screw machinea or where
seizing or galltng is to be considered. They are used when the savings
in the cost of machining because of the amount of stock removal will more
than compensate for the increaeed cost of the material. The additions
which make these steels free-machining generally result in the formation
of more brittle chips resulting in longer tool life and reduced f rict ion
resulting in faster machining speeds. Better surface finishes, over
comparable grades of standard quallty cold finished bars, may also be
obtained. The improved machinability is obtained at a sacrifice in
ductillty and fatigue properties, making these steels unsuitable for
application to high strength or high reliability parts. In applications
that are fat igue critical, these free machining steels shoulcl not be used.

6.L.1 Type 203 EZ. This type is an austenitic chromium-manganese
nickel steel to which elements have been added to improve machining and
nonseizing characteristics. This steel is nonmagnetic when annealed, but
is slightly magnetic when cold worked.

6.1.2 Types303, 303 se, 303 h!a,303 Pb, 303 Cu, 303 PIUS X. These
types are austenitlc chromium nickel steels to wh’1ch elements have been
added to improve machining md nonseizing characteristics. These steels
are nonmagnetic when annealed, but are sII ghtly magDet ic when cold worked.

I
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6.1.3 Types416, 416 se, and 416 plus X. These types are martensitic
chromium steels to which elements have been added to improve machining
and nonselzing chax%cterlstics. They are the most readily nmchinable-of
any of the types and are suitable for use in automatic screw machines.
They are magnetic in all conditions.

6.1.4 lJpes430 F ad 430 F Se. Thesetypesare ferrlticchromium
freemachiningmodificationsof type 4311and are intentedfor applications
where cormsfve environmentsare not severe. Theyare subject to rusting
end pitting in salt water and will rust in salt air. They are suitable
for production of parts in automatic screw machines.

6.1.5 Types42o F and 420 F .%. Thesetypesare mertensiticchromium
steels used mainly for machined parts requiring high hardness and good
corrosion resistance. They are modifications of type 420 to which - .-
elements have been added to improve machinability end nonseizing
characteristics.

6.1.6 Types 440 F and 440 F Ss. These types are the msrtensitic
chromium free-machiningmodifications of type 440 C. They are used for
icachinedparts which require higher hardness values than possible with
other free-machlnlng grades.

6.2 Orderingdata. Purchasersshould select the preferred options per-

mitted herein and include the following information in procurement docu-
ments:

‘(a) Title, nusiser,and date of this specification.
(b) Type end condition (see 1.2).
(c) Finish (ace 1.2).
(d) Maximum hardnesa or hardness range if required (see 3.2).
(e) Dimensions and form (see 3.3).
(f) Whethermill certificateis acceptablefor lead exudation

requirement(see 3.4).
(g) Identificationmarking(see.3.5).
(h) Whetherdrillings are required for check analysis (see 4.3.1).
(i).Levelsof preservationand packingrequired(see5.2).

6.3 Types430 F and 430 F Se are modificationsof regular430;types
44.0F and ~0 F Se are modifIcations of regular 440 C. The rest of the
types In table II are modifications of types 303 or 416 and may be sub-
stituted for typea 303 and 416 providedthat all requirements”of this
apeciflcationare met and the procuringactivityis satisfiedas to the
suitability.of the material for the purpose intended.

U.1.
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6.4 Free-machining,corrosionresistingsteelbar”materialshould
normally be capable of meeting the hardness values shown in table V.
Specific hardness requirementswill be as stated in the-contract or
order.

Table V. Brinell hardness

Type Condition BSN

AU A 2& max. ““
416, 416 se, and 416 F se T 2k8 to 293
416, 416 Se, and.416 F % H 293 to 352

6.5 Types303,303 se, 416,k~6 se, 43o F, and 43o F & werepreviously
coveredundersupersededspecificationQQ-s-763c.

MILITARY~TODIAIiS:

Ansy-uR preparingactivity:
#ir Force- 11 m-m

Reviewactivities:

Anw-Mu, wc, MI

Air Force- 85

User activities:

Aln!y-uE

Navy - SR

x U. S. GOVESM4ENTPRINTINGOFFICE: 1970 0-39$528 (U08)

Orders for this publication are to be placed with General Services Ad-
ministration, acting as en agent for the Superintendent of Documents. See
Section 2 of this spectiication to obtain copies and other documents
referenced herein. Price ~ cents each.
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