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SUPERSEDING
Fed. Spec. QQ-s-624B
August 14, 1961

FEDERAL SPECIFICATION

SI?EELBAR, ALLOY, HOT ROLLED AND

COLD FINISHED (GENERAL PURPOSE)

This specification was approved by the Commissioner,
Federal Supply Service, General Services Administra-
tion, for the use of all Federal agencies.

10 SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers standard and H-steel alloy bars
for general fabrication purposes. These bars are procured to compositions
defined by AISI and Federal Standard No. 66 steel numbers with provisions”
for the specification of additional requirements in the procurement
document.

1.2 Classification.

1.2.1 Descriptive requirement.

1.2.1.1 Composition. Standard alloy steel bars are furnished to chem-
ical composition in accordance with the steel numbers and compositions of
Federal Standard No. 66 (see 6.3). H-steel alloy bars are furnished to
the steel numbers and chemical composition and minimum and maximum hardness
values in accordance with the steel numbers, composition, and hardenability
bands of Federal Standard No. 66 (see 6.3 and 6:4).
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i+lechanicalproperties.

Austenite grain size.

Condition. Alloy steel bars
in the following conditions

Hot rolled bars:

As hot rolled (HR).

Annealed (A).

Normalized (N).

are furnished as hot rolled or cold
as specified (see 6.2):

Normalized and.tempered (NT).

Quenched and tempered (QT).

Stress relieved (sR).

Cold finished bars:

As cold finished (W), either as cold
rolled (CR).

Annealed and cold finished (ACT).

Normalized and cold finished (NCF).

Normalized} cold finished, and stress

1.2.2 Additional descriptive requirements. standard and H-steel alloy
bars may be specified to one or more, unless technically incompatible~

additional descriptive requirements:

1.2.3
finished

2

drawn (CD) or cold.

relieved (NCFSR).

Normalized, tempered, and cold finished (NTCF).

Turned and polished (TP).

Turned, ground and polished (TGP).

Annealed, cold finished, and stress relieved (ACFSR).

Quenched and tempered and cold finished (QTCF).

Drawn at elevated temperatures (DIE(?).

Drawn at elevated temperatures and stress relieved (DEWSR).

Cold finished and stress relieved (CFSR).

Cold drawn, ground, and polished (CDGP).

—.
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l.z.k Fo?3nse Alloy steel bars are furnished in the following forms,
as specif’=fsee 6.2):

Hot rolled bars:

Rounds.

Squares.

Round-cornered squares.

Flats.

Hexagons

Octagons.

Special bar shapes.

Cold finished bars:

Rounds.

Squares.

Hexagons

Flats.

Special bar shapes.

1.2.5 Size. Alloy steelbars are commonly furnished in the following
size ranges, as specifie?:

Hot rolledbars:

Rounds, up to $1-1/2inches, inclusive.

Squares, up to 5-1/ZIinches, inclusive.

Round-cornered squares, up to l’-l/Ginches, inclusive.

Hexagons, up to s-1/.2inches, inclusive= -

Flats, thicknesses over 0.203 inch for widths up to 6 inches
inclusive, and thicknesses O.Z?SOand over for widths over 6 to
a inches inclusive. .

Cold finished bars:

Rounds, up to 9 inches, inclusive.

Squares, up to 4 inches, inclusive.

Hexagons, up to 3-1/8 inches, inclusive.

Flats,l/8 inch and over in specified thickness, and up tc 12
inches in specified width.
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Cold finished bars (coiled):

Rounds, up to 7/8 inch, inclusive.

Hexagons and squares, up to 5/8 inch, inclusive.

Flats up to”$/16by 5/8
sectional area not more

2. APPLICABLE DOCUMENTS

inch, or other sections having cross-
than 0.30 square inch.

2.1 The following documents 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.

Federal Standards:

Fed. Std.

Fed. Std.

Fed. Std.

Fed. Test

No. 48 - Tolerances for Steel and Iron Wrought”Products.

No. 66 - Steel{ Chemical Composition and Hardenability.

NO. 123 - Marking for Domestic Shipment ‘(CivilianAgencies). I

Method Std. No. 151 - Metals; Test Methods.

(Activities outside the Federal Government may obtain copies of Federal
Specifications, Standards, and Handbooks as outlined under General Infor-
mation in the Index of Federal Specifications and Standards and at the
prices indicated in the Index. The Index, whi”chincludes cumulative
monthly monthly supplements, as issued, is for sale on a subscription
basis by the Superintendent of Documents, U.S. Government Printing Office,
Washington, D. C. 20402.

(Single copies of this specification and other Federal specifications
required by.activit’%%soutside the Federal Government for bidding purposes
are available without charge from Business Service Centers at the General
Services Administ~tion Regional Offices in Boston, New York, Washington,
D. C., Atlanta, Chicago, Kansas City, Mo., ,FortWorth, Denverj San
Francisco, LQS Angeles and Seattle, Washington.

(Federal Government activities may obtain copies of Federal Specifica-
tions, Standards, and Handbooks and the Index of Federal Specifications
and Standards from the established distribution points in their agencies.)
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~{ilj,tarvSte.ntiards:

lf~L-sTD-~29- l+??rk~ngfor Shipment an2 Storzge
MIL-STD-163 - Steel Mill Products Preparation for Shipment and Storage.

(Copies of Military Specifications and Standards requiredby contractors
in connection with-specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

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.

American Societv for Testing and Materials (ASTM) Standards:

A 255 -

E8 -

Elo -

E18 -

E92 -

Method of End-Quench Test for Hardenability of Steel

Tension Testing of Metallic Materials

Brinell Hardhess of Metallic Materials

Rockwell Hardness and Rockwell Superficial Hardness of
Metallic Materials ‘

Method of Test for Vickers Hardness of Metallic Materials

E 112 - Estimating Average Grain Size of Metals

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

National Classification Board:——

National Motor Freight Classification.

(Application for copies shall be addressed to the American
Association, Inc., Attn: Tmiff Order Section 1616 P Street$

‘IYucking
N.W. Wash-

ington, D.C~ 200S6.)

Uniform Classification Committee:

Uniform Freight Classification.

(Application for copies shall be
tion Committee, 202 Union Station,

(Technical society ad technical

addressed to the Uniform Classifica-
Chicagoj Illinois 60606.)

association specifications and stand-
ards are generally available for reference from libraries. They are
also distributed among groups and using Federal agencies.)
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3. REQummENTs

3.1 Chemical composition. Chemical composition for standard and
H-steel alloy bars shall be specified by the identifying alloy steel
number in accordance with Federal Standard No. 66. The chemical compo-
sition for the specified steel number shall meet the requirements of
Federal Standard No. 66 (see 6.2).

3.1.1 Ladle analysis. A ladle analysis of each heat of steel shall be
furnished by the supplier showing the percentage of each element designated
in Federal Standard No. 66 for the composition of the specified steel
number.

3.1.2 Check analysis. The chemical composition as determined by check
analysis shall meet the requirements for the specified composition
provided that in a heat of steel the individual tolerances do not vary
above or below the ranges shown for check analysis tolerances in Federal
Standard No. 66.

3.2 H-steel hardenability limits. The minimum and maximum hardena-
bility limits for the specified steel number shall be selected from the
hardenability bands in Federal Standard No. 66 by the procuring agency.
H-steel bars furnished to the specified hardness values shall meet the
requ~rements of Federal Standard No. 66 when tested in accordance with
4.5.3 (see 6.2and 6.3)

3.3 Mechanical propei’ties. When specified in the contract or order,
standard and H-steel alloy bars may be specified to mechanical properties.
The mechanical properties shall be as agreed upon between the supplier
and procuring activity, consistent with the composition and processing
capabilities of the specified steel number.

3.3.1 Heat treatment. The supplier may determine the detailed heat
treating procedure required to produce the specified mechanical proper-
ties. Bars which are straightened.followingheat treatment may be stress
relieved to minimize internal stresses.

3.4 Austenite grain size. When specified in the contract or order,
standard steel bars may be specified to coarse or fine grain size although
normally alloy steel bars are produced to fine grain practice. H-steel
bars are produced to fine grain practice. Unless otherwise specified,
at least 70 percent of the grains shall comply with the ordered size.
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3.5 Ccmdition. Hot-rolled bars
specified in the contract or order

3.6 Finish.

shall be furnished
(see 6.2).

QQ-S-62kC

in the condition

3.6.1 Hot-rolled and hot-rolled, heat-treated bars. Bars shall be
commercially free from flat spots, deep rolling marks, and excessive and
loose scale.

3.6.1.1 Descaled bars. When specified in the contract or order, bars
shall be descaled by pickling or by other approved methods (see 6.2).

3.6.2 Cold finished and cold finished, heat treated bars. Cold finished
steel bars shall have a smooth unoxidized surface. Cold finished and heat-
treated or stress-relieved bars shall be free from scale, but may have the
characteristic oxidized surface.

3.7 Dimensions. 13@rs shall be furnished in the sizes specified in the

contract or order or on the applicable drawing. Dimensional tolerances
from specified size shall be in accordance with Federal Standard No. 48

as shown in table 1.

Table Ii Dimensional tolerance references

I

to Fed. Std. No. 48

Federal Standafi No. 48

Dimensional
Form tolerance

Rounds Diameters out-of-round

Squares Width, out-of-square

Flats I Thickness and width

Hexagons and ~
octagons ! Size, out-of-hexagon

Bars I Length
I
I Straightness

Paragrapl

Hot
rolled

lbl

lbl

lbs

lb2

lbk

lb>

?eference

Cold
finished

2bl,”2b2

2bl

2bl

261

2b3, 2bk

2b5

~Hot rolled bars ordered to special straightness tolerances shall be
straightwithin 1/8 inch in &y 5 feet o~ length,or within 1/8 inch
times the number of feet of length divided by 5, in the entire len@h.
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3.8 Identification markinR. Bars shall be marked for identification

as specified in the contract or order. For Defense Supply Agency procure-

ment, marking for identification shall be in accordance with Fed. Std. No.
183 and should include heat number, condition, and specification number.

3.9 Workmanship. The material shall be f!reefrom pipe, flakes, and heat
checks, and shall not contain any’other defects which &y affect detrimen-
tally the suitability of the bars for “theirintended use consistent with
the quality specified.

3.9.1 Each bar length shall consist of one continuous piece as cut
f=m the full length bar as rolled. Bars joined by welding shall not
be furnished.

b. QUALITY ASSUFLANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the perform-
ance of all inspection requirements as specified herein. Except as
otherwise specified, the supplier may use his own facilities or any
commercial laboratory acceptable to the Government. The Government
reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure that
supplies and services conform to prescribed requirements.

4.2 Lot. .Unlessotherwise specified in the contract or order, a lot
shall c=ist of all bars submitted for inspection at the same time of

the same heatl condition, finish, size or shape. For bars specified in
the quenched and tempered condition, when heat treated in batch type
furnaces, a lot shall consist of all bars from the same heat, of the same
prior condition, the same size and subjected to the same heat treatment
in one tempering charge. For bars specified by the quenched and tempered
condition, when heat treated without interruption in a continuous type
furnace, a lot shall consist of all bars from the same heat, of the same
prior condition, of the same size and subjected to the same heat treatment.

4.3 Sampling.

4.3.1 For chemical analysis. Sampling for check analysis shall be taken
from bars selected at random in accordance with table II.

8
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Table II. samples for eheclcanalysis~

Lot size Number of samples

15 tons and tider 4

Over 15 tons 6

v
In case the number of bars in a heat is less than the number
of samples required, one sample from each heat shall be
considered sufficient.

4.3.2 For mechanical properties.

k.a.2.l Tension tests. When mechanical property requirements are
specified, at least one sample shall be selected for each 10,000 pounds
of material or fraction thereof in each lot, provided that not fewer
than two samples shall be taken from each lot and not more than ten
samples shall be taken for any lot. In case of bars specified in the
quenched and tempered condition, if more than one quenching charge is
represented in a tempering charge, each quenching charge shall be
represented in the material selected for testing; when heat treated with-
out interruption in continuous type furnaces and subjected to the same
heat treatment, no fewer than two test samples shall represent a lot
selected on the basis of one sample for each 10,000 pounds of bars or
fraction thereof. Test samples shall be.taken from location as shown in
table III.

9
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Nble’111. Location of tension test samples

Size

Form (Diameter or thickness of ~ Location of’axis of
~ bar; width of flat) test speciment

I

Bars} Flats ~ Not over 1-1/2 inches

Bars

Flats

Over 1-1/2 hches

Over 1-1/2 inches

Coincideswith central
axis of piece

One-foutihthe diameter
or thicknessfrom the
surface;and parallelto
the directionof rolling

Test bars locatedat one-
fourth width, and par-
allel to direction of
rolling

4.3.2.2 Hardenability tests. At least one sample for end-quench harden-
ability testing shall be selected from each heat of H-steel.

4.3.2.3 Hardness tests.
a

When hardness requirements are specified, at
least three samples shall be selected from each lot.

4.3.3 For austenite grain size. When samples for austenite grain size
are required} one or more representative samples shall be selected to
represent each heat or lot as specified by the procuring activity
(see6.2).

4.4 Examination.

4.4.1 Visual. Unless otherwise specified in the contract or
bars in each lot shall be examined to determine compliance with
ments for condition (see 3.5), finish (see 3.6), identification
(see 3.8), and workmanship (see 3.9).

4.4.2 Dimensions. Unless otherwise specified in
all bars in each lot shall be measured to determine
requirements for size and tolerances (see 3.7).

order, all
the require-
marking

the contract or order,
compliance with the

“4
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4.4.3 Preparation for delivery. Prior to shipment,examinationshall
be made of the preservation,packaging,packingand marking for shipment
to detendne compliancewith section5.

4.5 Test methods.

4.5.1 Chemical composition. Samples for check analysis shallbe pre-
pared and tested in accordance with method 111 or method 112 of Fed. Test
Method Std. No. 151. In case of dispute} -lysis by method 111 shall be
the basis for acceptance or rejection.

4.5.2 Tension tests. Specimens for tensile testing shall be prepared
and tested in accordance with ASTM E 8.

4.5.3 Hatienability tests. Specimens for hardenability tests shall be
prepared and tested in accordance with ASTM A 255.

4.5.4 Hardness tests.. Specimens for hardness testing shall be prepared
and tested in accordance with ASTM E 10, E 18} or E 92 as applicable. Hot-
rolled bars are commonly tested in accordance with ASTM E 10.

4.5.5 Austenite grain size. Specimens for austenite grain size testing
shall be prepared and tested in accordance with ASTM E 112.

4.6 Rejection and retest. Unless otherwise specified in the contract
or order, rejection and retest shall be conducted in accordance with the
genersl section of Fed. Test Method Std. No. 151 (see 6.2).

5. PREPARATION FOR DELIVERY

5.1 Preservationand packaging. Preservationand packagingshallbe
level A or C as specified (see 6.2).

5.1.1 Level A. Preservation and packaging shall be in accordance with
the applicable requirements of MIL-sTD-163.

5.1.2 Level C. Cleaning, drying, preservation, and packaging shall be
in accordance with the manufacturer’s commercial practice.

5.2 Packing. Bars shall be packed for shipment in
levels Aor Cas specified (see 6.2).

5.2.1 Level A. Bars shall be packed in accordance
requirements of MIL-STD-163.

accordance with

with the applicable

11 I
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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 Uniform FYeight Classification Rules or National Motor Freight Classifi-
cation Rules, as applicable to the mode of transportation.

5.3 Marking.

5.3.1 Civil agencies. In addition to any special marking specified in
the contract or order, marking for shipment shall be in accordance with
Fed. Std. No. 123. -

5.3.2 Military activities. In
in the contract or order, marking
MIL-STD-l@.

6. NOTES

6.1 Intended use. Alloy steel

addition to any special marking specified
for shipment shall be in accordance with

bars procured under this specification
are intended for general fabricating purposes.

6.2 Ordering data. Purchasers should select the preferred options
permitted herein and include the following,information in procurement
documents:

(a)
(b)
(e)
(d)
(e)
(f)
(g)
(h)
(i)
(J)
(k)
(1)

(m)

(n)

Title, numberj and date of this specification.
Chemical composition (see 1.2.1.1 and 3.1).
Condition (see 1.2.3 and 3.5).
Form and size (see 1.2.4, 1.2.5, and 3.7)
Hardenability values when H-steel is specified (see 3.2)
Mechanical properties, if specified (see 3.3).
Austenitic grain size, if specified (see 3.4 and 4.3.3).
Finish required (see 3.6).
Identification marking required (see 3.8).
When lot size other than shown in 4.2 is required.
Visual and dimensional requirements when necessary (see 4.4).
Nhen different rejection and retest requirements should be
applied (see 4.6).
Level of preservation and packaging and level of packing
required (see Section 5)
Special marking when required (see 5.3)

6.3 Relation to commercial material. Ho% rolled and cold finished

standard alloy steel bars specified to chemical composition only, subject
to check analysis under this specification are similar to ASTM A 322 for
hot rolled bars and AS’JMA 331 for cold finished bars. H-steel alloy bars
specified to chemical composition and hardenability values are similar to
ASTMA 304. Provisions are made in this specification for speci&ing
additional requirements.

12

Downloaded from http://www.everyspec.com



QQ-s-624c

6.4 Definition of H-steels. H-steels are those alloy steels,’identi-
fied by the suffix letter “H” to ‘thesteel number, which may be designated
by a combination of hardenability limits (hardness values) and composition.

6.4.1 The hardenability data for each of these steels @s..been,derived
from extensive standard .(Jominy)end-quench hardenability test’ing~d ““-:-
subsequently incorporated into composite graphs. Each graph,has:two ,,,.
curves, plotted from the maximum and minimum hardness values reported fo.r~
l/16-inch distances fromthe quenched ‘endof a standard l-inch diameter
specimen. The band created by these two curves defines the hardness
limits for that composition. Hardenability bands, in both graphic and
tabular form together with directions for their use in specifyingH-steels,
are given in Federal Standard No. 66. ,,

6.4.2 To permit producers to meet common standards of hardenability
with differing facilities and techniques, the ranges and limits of chemi-
cal composition for the H-steels have been made slightly wider than those
of the standard alloy steels having the same identification number.
However, the modifications in composition are not great enough to alter
the general characteristics of the original composition.

6.5 Guidance and general information. Department of Defense, Supply
and Logistics Handbook, Standardization H-8, Steel and Iron Wrought I
Products, may be consulted for guidance, general infomnation, and defini-
tions. The handbook is not intended for use in procurement and is limited
to informational purposes only. I

6.6 Quenched and tempered and cold finished bars. Manufacturers
normally furnish quenched and tempered and cold finished alloy steel I
bars in any of six combinations of physical condition and surface finish:

Quenched and tempered, and turned and polished (QTTP).

Quenched and tempered, turned and polished, and stress relieved
after cold finishing and straightening (QTl?PSR).

Quenched and tempered and cold drawn (QT@)o
I

Quenched and tempered, cold drawn, and stress relieved after cold
finishing and straightening (QTCDSR).

Quenched and tempered, and turned, ground, and polished (Q!MGP).
I

Quenched and tempered, turned, ground, ad polished; ~d stress
relieved after cold finishing and straightening (Q’I!PGPSR).

13
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MILITARY CU~DIANS:

M-m, ‘

Navy - SH

Review activities:

Army - MI, ME, Mu, we
DSA - IS

User activities:

Army - AT
Navy - 0s, YD

Preparing activity:

“ArIny-NiR

CIVIL AGENCY INTEREST:

GSA

Am
COM
J-Us
Po
m

Orders for this publication are to be placed with General Services

Administration; acting as an agent for the Superintendent of Documents.
See Section 2 of this specification to obtain copies and other documents
referenced herein. Price X5 cents each.
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