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STEEL, SHEET AND STRIP, LOW-CARBON
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1.1 Scope. This specification covers low-

carbon sheet and strip steel for general fabrica-
tion application (see 6.1 and 6.7).

1.2 Classification.

1.2.1 Quality, temper or condition. The steel
sheet and strip are classified as to quality or
temper in the following manner (see 6.2 and
6.i10):

Sheet:

Hot rolled:
(a) Commercial quality (HRCQ).
(b) Physical quality (HRPQ).
(c) Drawing quality (HRDQ).
Cold rolled:
(a) Commercial quality (CRCQ).
(b) Physical quality (CRPQ).
{c) urawmg quamy (CRDQ)
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Strip:

Hot rolled:
(a) Commercial quality.
(b) Physical quality.
{c) Drawing quality.

Cold rolled (see 6.5):
(a) Fuli-bard temper—CR {fuii-hard No.

Al __

-1 dera

PRy PPy

4L . ~f !
’UI ine use O] awn (Luc Gs GyenRTTs,

b} Half-hard temper—CR half-hard No,
2 temper
(¢) Quarter-hard temper—CR quarter-

(d) Skm-passed temper—CR soft No. 4
temper.

(e) Decad-soft temper—CR dead soft No.
S temper.

1.2.2 The steel sheet and strip are classified
as to finishes as follows (see 3.4 and 6.4).
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Cold rolled (see 6.4):
{(a) No. 1 (matte).
(b) No. 2 (luster).
(¢) No. 3 (bright).

Strip:
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(h) Pickled (P)
(b) Pickled (P)
{¢) Pickled and oiled (PO)

{a) No. 1 {duli).
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1.2.3 The steel sheet and strip are classified
as to edges as follows (see 3.5 and 6.2):

Sheet.

Hot rolled:
(a) Mill
(b) Cut.

Cold rolled:
Cut.

Sinp:
Hot rolled:
{a) Mill.
(b) Slit.,

beveled or s
smooth edge, as specified.

(b) No. 2 Mill edge, natural rounded
edge resulting from rolling.

(c) No. 3 Slit edge, approximate square

edge produced by slitting, not filed.

d) No. 4 Round edge rolled.

) No. 5 Square
square edge produced by filing,
then flat rolled or filed.

(f) No. 6 Square edge, edge rolled.

edge, approximate
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2. APPLICABLE
AND STANDARDS

-y

SPECIFICATIONS,

2.1 Specifications and standards. The fol-
lowing specxﬁcabnons and standards, of the issues
in effect on date of invitation for bids, form a
part of this specification to the extent specified

herein.
Federal Standards:

Fed. Std. No. 48—Tolerances for Stee! and
Iron Wrought Products.

Fed. Std. No. 66—Steel: Chemical Composi-
tion and Hardenability.

Fed. Std. No. 102—Preservation, Packaging,
and Packing Levels.

Fed. Std. No. 123—Markin

Tk o,

for D

ne
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Shipment (Civilian Agencies).

Fed. Test Method Std. No. 151—Maetals;
Test Methods.
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(Activities outside the Federal Government may

el Canlfanbtlimme Qoamdacdea awnd
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Handbooks as outlined under General Information in
the Index of Federal Bpecifications, Standards, and
Handbooks, and at the prices indicated in the Index.
The Index, which includes cumulative monthly supple-
ments as issued, is for sale on a subscription basis by
the Buperintendent of Documents, U. 8. Government
Printing Office, Washington 25, D. C.

(Single copies of this specification and other produet
specifications required by activities outside the Federal
Government for bidding purposes are available without
charge at the General Services Administration Regional
Offices in Boston, New York, Atianta, Chicago, Kansas
City, Mo., Dallas, Denver, 8an Francisco, Los Angeles

wily, 010 [1Es, Al Aallgeles,

Beattle, and Washington, D. C.

(Federal Government activities may obtain copies of
Federal Specifications, 8tandards, and Handbooks and

the Index of Federal Bpecifications, Standards, and
Hmdhnnlm from established distribution noints in their

S2C000RD NN AL AAACC amnbuuoen Feias 8 At

{Copies of Military Speciﬁcauom and Btandards

required by contractors in oconnection with specific

procurement functions should be obtained from the pro-
curing activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Type of steel. The choice of type of
steel whether rimmed, capped, semi-killed, or
killed is generally the supplier's option. If killed
steel is required, it should be so specified in the
invitation for bids, contract or order (see 6.2).

3.2 Chemical compoeition. When chemical
composition is specified (see 6.1 and 6.2), the
composition shall be specified to maximum limits.
However, if required it may be specified to
minimurn limits, ranges or to grade designation
numbers (see 6.3). A ladle analysis of each heat
of steel ghall be furnished by the supplier

438143282 Vil S\ il

3.2.1 Killed steel. When killed steel is speci-
fied, the steel shall be subject to check analysis.
The chemical composxtlon shall meet the require-

»i nA 6knb L P L.n..t ~f
wiav i o caL Ul

eel the indivi rances do not vary {ro
above or below the ranges shown for check analy-
gis tolerances in Federal Standard No. 66.

steel the individual tolerances do not varv
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furnished check analysis is not applicable unless

is not applica
misapplication is clearly indicated, with the ex-
ception as follows: Copper analysis is required
when copper-bearing steels are specified. A ladle
analysis of each heat shall be furnished by the
suppiier showing the percentage of elements for
the limits, range or gfauc uﬁigﬁ&uiﬁﬁ and also

copper and silicon when specified.

3.3 Mechanical properties.

physical quality

o 2 .
3.3.1 Tensile or hardness,

hot-rolled sheet and strip; physical quality cold-
rolled sheet and strip only. The specimens repre-
senting the steel sheet or strip shall meet the
tensile or hardness requirements when these re-
quirements are specified in the invitation for
bids, contract or order (see 6.2 and 6.9).

3.3.2 Cold bending. Unless otherwise speci-
fied in the invitation for bids, contract or order
(see 6.2), the specimens representing the steel
sheet or stnp shall mthstand being bent at room

3.4.1 Hot-rolled steel. Unless otherwise speci-
fied in the invitation for bids, contract, or order
(see 6.2), hot- lied steel sheet and strip shall
be furnished in the as-hot-rolled condition.

3.4.2 Cold rvollsd sieel. Unless otherwise
specified in the invitation for bids, contract, or

order (see 6.2), cold-rolled steel sheet and strip
shall be furnished in No. 1 (matte or dull) finish
(see 6.2 and 6.4).

3.5 Edges (see 1.2.3

3.5.1 Sheet. Hot-rolledsteel sheet shall be
furnished in mill or cut edge as specified (see
6.2), without numerical designation. Cold-rolled
sheet shall be furnished with cut edge only.

A Y
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3.5.2 Strip.
3.5.2.1 Hoi rolied. Hot-rolied sirip shall be
furnished with mill, slit, or square edge only,

QQ-S-698

as speclﬁed (see 6.2), without numerical desig-

3.5.2.2 Cold rolled. Cold-rolled steel strip
shall be furnished to the type of edge, as speci-
fied (see 6.2) by numerical designation (see
12.3).

3.6 Spheroidization. Steel sheet or strip
specified spherodise annealed shall be free of
lamellar pearlite unless otherwise specified in
the contract or order (see 62).

3.7 Drawing quality. Steel sheet and strip
specified as drawing quality shall perform satis-
{actorily, within the given limits, in such drawing
or forming operation as may be specified in the
invitation for bids, contract or order (see 62).
When this quality is ordered, a drawing or de-
scription of the part should accompany the in-
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vitation for bids. When uns quaily is specmeu,
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general use or if sheets must be free from signifi-
cant changes in mechanical properties over a
period of time or if parts must be essentially free
from surface disturbances such as stretcher

strains or fluting without roller leveling, drawing

quality special killed sheet should
(see 62)

specified

3.8 Size and dimensional tolerances. Steel
sheet and strip shall be furnished to the sises

ad fons £ O o d hall onna A woriIIma
specu]eu {8t V.4) anu 182-393 un;ct thc Ivyuics
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Standard No. 48. The hcable referenca are

shown in table I,

3.9 Identification marking. Marking for
identification shall be as specified in the invita-
tion for bids, contract or order (see 6.2). Indi-
vidus] gheets shall he marked with the quality

SCTLE S8 OC LAaTASY L7 & 1 LRIy

designated as shown in 1.2.1.

3.10 Workmanship. Sheet and strip shall
be clean and free of injurious imperfections, such
as lammauons, segregauon, plpe, ana suriace
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4. SAMPLING, INSPECTION, AND TEST
PROCEDURES

b | R, - — 1. £__ PR
4.1 The supplier is responsible for the per-
fnrmaoanan nf all tmenastian ma~niramants neiae $a
AV LMOUVC Vi &4 3D WAV X Ull CAUICU W PIIUI w
submission for Government inspection and smc-

ceptance. Except as otherwise specified, the sup-
plier may utilise his own facilities or any
commercial laboratory acceptable to the Govern-
ment. Inspection records of the examination and

tests shall be kept complete and availabie to
the Government as specified in the contract or
nedar Tha MNavermmant rocarvoa the wieht tn
ViWuTi. A AT NAVY Gl LGV 4 COGL VLD wale lls‘l" L
perform any of the inspections set forth in the

specification where such inspections are deemed
necessary to assure supplies and services con-
form to prescribed requirements.

and, when heat treated, subjected to the same
heat treatment.

4.3 Sampling.

4.2.1 For chemical composition, At least one
sample shall be taken from each lot for check
analysis, when specified, in accordance with
methods 111 or 112 or Federal Test Method
Standard No. 151.
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4.3.2.1 Tension test. When tensile properties
are specified, one tension-test sample shall be
taken for each 60,000 pounds or fraction thereof
in a lot.

2 & & Y ___ .3 __ . P YEYL ___ L _ % ___ __ ____ e _

4.3.2.2 Hardneéss tesi. When hardness reguire-

mmante ama emanifiad far and 1
ATV & © Bm‘uw avi v 2

determination ahall be m
pounds or fraction thereof in
hardness shall be taken at both the front and
back end of 5 percent of the coils, but not less

than 2 coils in each Jot.
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quirentents are in any direction (see 8.3.2) at
least one longitudinal and one transverse sample
shall be taken from each jot.

1
]

4.4.1 uual A representative sampling of
sheet or sirip shall be examined for compliance
....l. tha aranifiad Gniah {face 2 4) odoan l-A-Q:\
Wil T BPTUIUCGA ULIBU \DET o.%), TUKT (\CT o.u),
identification marking (see 3.9), and workman-
ship (see 3.10) requirements.

4.4.2 Dimensions and tolerances. A repre-
sentative number of measurements of the sheet
or strip shall be taken on each lot to determine

P .4 —otal  al e

compilance wiun ue size and dimensionai ioler-

anans fana 2 R) Thialkncoe dirmansianae 2hall ha
BUVGS (DUT v.O) A LUVAUTIS UILUTLDIULL Bliall UT
determined by micrometer measurements

4.4.3 Preparation for delivery. Prior to ship-
ment, examination shall be made to determine
compliance with the requirements of section 5.

’n
w

e8ls.
8.1 Snpecimen

P
s.n

4.5.1.1 Chemical composition. Specimens for
chemical analysis shall be prepared in acoordance
with methods 111 or 112 of Federal Test Method
Standard No. 151 for the procedure used.

ALY D) premirne foate Qronismane fon dan
Tealediodee A 4 TUIWOWIIE SUVOLO. (=] CHUCUD UL Wi~
sion tests shall be p.rep_red in ascordance with

method 211 of Feder est Method Standard
No. 151, and shall conform to the shape and
dimensions of type F1 or F2 test specimens.

4.5.1.2.2 Hardness. The specimens for hard-
ness testing shall be prepared in accordance with
the applicable hardness method in accordance

L Tadoral Maad AMMoathnd Qiondand N~ 1£Y
rTacrai 1oov ivictuwiGld OWANIGATa Iv0. i101.
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4.5.1.3 Spheroidization. The specimens for
micro-examination for spheroidisation shall have
a prepared surface at least 1 inch long and shall
represent the full thickness of the material. The

3emme ehall ho doleaem mammandialae 4~ 4%

BDECITIHEN 81 O€ WKEN PETPENnUICUIAT VO WiE T
ing direction and shall ha sbhtained m
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f o-
cation one-quarter of the width from the edge
of the material
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4.5.2 Test methods.
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ansalvgis when snecified ghall be conductad in
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accordance with methods 111 or 112 of
Test Method Standard No. 151.

4.5.2.2 Mechanical properties.

A CH C" T M. A Aol m__ 2 4. k.1
Aedrdoeal I cuaun $68L8. 1 €nsion wu suall

be conducted in accordance with methed 211 of

an
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Federal Test Method Standard No. 151.

4.5.2.2.2 Hardness tests. Hardness tests shall
be conducted in accordance with the applicable
met.nod of redenl Test Method Standard No.

101
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4.5.2.2.3 Cold bending. Cold bending tests
shall be conducted in accordance with method
231 of Federal Test Method Standard No. 151.

45.23 Spheroidization. The metaliographic
4
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4.5.2.4 Drawing qualtiy. Drawing tests shall
be conducted as negotiated between the supplier
and the procuring agency.

4.6 Relactiaon

4.6 Relection,

4.6.1 Ezamination. 1f representative sam-

pling for visual, dimensional or preparation for
delivery fails to meet the requirements of this

QQ-S-698

4.6.2 Tests. A lot shall

to comply with reqmremcnta when tested in ac-
cordance with 4.5.

be rejeeted for failur

cleLal

4.6.3 Retests. Retests shall be granted in ac-
cordance with Federal Test Method Standard

No. 151.

S. PREPARATION FOR DELIVERY
5.1 Preservation, packaging, and packing,

(civil agencies). Definitions and applications of
the levels of preservation, packaging, and pack-
ing shall be in accordance with Federal Standard

P S

No. i0Z.

29 Prosaveation (m ' meer)
Sode K ATOTI vmsisURs | Sssxaiemi’ y Jo
en

ghall be prepared for ship t in accard

with levels A or C as spec:ﬁed"(see 6.1)17 )
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5.2.1 Level A. Preservation for shipment shall
be in accordance with Military Standard MIL-
1]

s B -e_

D-1038

$.2.2 Leval C. Preservation for shi

Y 2 2 4 A ITOUL Veauivar AV

nment shall
r WwAAW WILiwas
be in accordance with commercial practice.
5.3 Packing (military). Sheet and strip
shall be packed for shipment in accordance with
Jevels A or C, as specified (see 6.1).

227 ¥ aanl 4 Doalrteea foe ahicovamd obhall ha

Jede X IsCUlTL N F Y bbllu& Ul HIPKUCUL siiall vUc
in ascordance with Militarv Standa NMII—
In secordance 1th Military Standard NMil

5$.3.2 Level C. Packing for shipment shall be
in accordance with commercial practice adequate
to cnsure carrier acceptance and safe delivery
at the lowest rates.

24 trme fos abi
W LV s

5.4.1 Cwnil agencies. Marking for shipment
shall be in accordance with Federal Standard
No. 123.
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5.4.2 Military agencies. Marking for ship-
ment shall be in accordance with Military

Standard MIL-STD-183.

6. NOTES
6.1 Intended use and definitions of quality.

6.1.1 Commercial quality.

6.1.1.1 Hot-rolled sheet and strip. This
quality is ordinarily produced in a low-carbon
grade of steel. It is suitable for many applica-
tions where the presence of oxide and normal
surface defects are not objectiona.bie In this

quauty surface is of secondary importance; hence
it is not recommended for exposed parts where
finish is a prime requirement. When carbon
content is not specified commercial quality is
furnished to a maximum carbon limit of 0.15
percent by ladle analysis.

6.1.1.2 Cold-rolled sheet. This quality is

suitable for exposed parts requiring a good sur-
face finish. It is produced with a matte finish

for the apphcatnon of various organic finishes,
such as paints, enamels, or lacquers, but is not
suitable for electroplating where surface smooth-
pess or freedom from surface imperfections in
the finished product is essential. When a ecarbon
content is not specified, it is assumed that com-
mercial guality sheets not exceeding 0.15 percent

JDCIClal RNy IA0CS AU SRR Y2y

carbon by ladle analysis are desu-ed

6.1.2 Physical quality.

y 2 ¥ T __a _a_t_.

sheet and sirip.

. % "’hﬁn men‘man\n-‘ p‘vnarty

specified or required other than bend
test.s of commercial quality. Such values in-
clude those indicated by tension, hardness, or
other commonly accepted mechanical tests. It
is customary to specify only one kind of test
requirement on any one item. The suriace
characteristicse of this quality are the same as

those of hot rolled commercial quality.

[ o -8
4118

6.1.2.2 Cold-rolled sheet. This quality is
produced when mechanical property values are

6

specified or required. Such values include those
indicated by tension, hardness, or other com-

2oL 2

L0 speclly only one
1

any one item. The surface characteristics of
cold rolled physical quality sheets are the same
as for cold rolled commercial quality sheets.

leod -L.'f and -fv-n'n "‘l»n-
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1dent1ﬁed part when surface ﬁnuh is not of
primary importance and surface disturbances
are not objectionable. This product should pro-
duce an identified part within the breakage al-
jowance negotiated between the consumer and

6.1.3.2 Cold-rolled sheet. This quality is
manufactured from specially produced or selected
steels and is specially processed to have good
uniform drawing properties for use in fabricating
identified parts. Drawing quality steels are

URE TNPRE R 1o 22
gencruuy produced from specially selected rim-

Sheets of this quality should pro-

o2 i Qrasdssy SO j L4

duce, within the breakage allowances negotiated
between the purchaser and producer, an identi-
fied part too difficult for the fabricating prop-
erties of cold rolled commercial quality sheet.

AaTU SWTas.

6.1.3.3 Special killed. This steel is generally
'\vcn o‘nmnnnm Irillad ﬂ”‘ n‘t_heugh

L S3rio0)

low aa
he producer sometimes uses other deoxidi:em
to obtain the characteristics. Special-killed steel
is intended for applications where cold rolled
sheets are to be essentially free from significant
changes in mechanical properties over a period
of time or when this type of sheet is to be es-

fned

sentially free from surface disturbances, such as

strecher strains or fluting without roller leveling.

6.2 Ordering data. Purchasers should exer-
cise any desired options offered herein, and
procurement documents should specify the fol-
lowing:

(a) Title, number, and date of this specifica-

tion.

(b) Quality or temper required (see 1.2.1).



—~—

Downloaded from http://www.everyspec.com

(c) Whether killed steel is required (see 3.1).
(d) Chemical composition; if required (see

3.2).

(e) Mechanical properties, if required (see
3.3).

(f) If finish other than as hot rolled is re-
mesrtemnd fonn 100 and 24 1)
\.luul:u \DCC Adodeds BLU V. X.L4)-

fml TE ntbne ¢hamw Aa 1 Bmniah 1o manie, [ 783

‘y} Al ULUIICI LA 4VU. 1 LUID D IvYyuIvu vl
cold rolled steel (gee 122, 342 and
6.4).

(h) Edge finish for hot rolled sheet (see 1.2.3
and 3.5.1).

(7) Edge finish for hot rolled strip {see 1.2.3
and 3.52.1).

{j) Edge finish for cold rolled strip (see 1.2.3
and 3.522.).

(k) Whether spheroidize anneal is required
(see 3.6).

(3] Drawing quaiity br drawing quaiity

27\
S
{em) Qiea and tnlavancea (can 2 Q)
ey MLEMC @l WILA AMVLDED \Owve w.Ww)
() TAantifinatinn mawnkine {oas 2 Q)
AP AUCLWLUBVIVE Midl ;i (OVC Wwo).
{a) T.aval af nroasrvatian (eos X9 and lavel
Wy ARTU Ul PICONTOWUn \Duh Uaa @mal sTves
of packaging required (see 5.3).

6.3 Selection of chemical composition.

£ BV M T Le-lda —ond
Ceded M1 vumum unu Wﬂlui’l LeTrEkLs UG

ennnoes YWhon Anmmnw\\nl nn-hfv sheet ar atrin
ranges.
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is specified to chemical compoextxon, the com-
positions are commonly prepared using the ladle
limits and ranges shown in table IIL. For stee!
manufactured by any process, the elements com-
prising the desired chemicali compositions are
specified in one of three ways:

(a) By a maximum limit.

(b) By a minimum limit.

(¢) By a minimum and maximum limits.

Termed the range; by common usage the range
is the anthmetical difference between the two
Iimits (e.g., 0.10 and 0.15 is a 0.05 range).

L£ DO Odon) B dnadmee mblman TEThiln 2o 28w
Uededs OLOGH JTUUCT UWWV““W’I YV 11T 13 v UVe
e

ice to anesifv sommersial auality
ce o speocily qualt

sheet and :t n to nummcn] dmnmatmnn indi-

ing composition (iadie snniysis) comm ux‘l iy
produced to this specification able
IV ned vnasr ha 11eod ac a

iV Al IIay UC udtu ads a
IInless a madification is in
tions are as showp in edera Standard No. 66

for sheet and strip.

6.4 Finishes. Standard commerciai finishes
avaiiabie for coiied roiied maierial are as fol-

| PR
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or chemical means.

No. 2—Regular bright finish for strip or luster
finish for sheets are finishes produced by
rolls having a8 moderately smooth finish.

No. 3—Best bright finish for strip or bright
finish for sheets is the highesi quality finish

L3 Wi i £ Ll 1. 4a nnlan
proaguceda. iv 18 Ul 0IED Juswr uuc sTicu~
$ivrn walline nrantina an snosnially nrenared
VIVYT 1VLLK pPlavwive va wacmaiy r.vr--\-—

6.5 Cold-rolled strip. This material is com-
monly produced to the various tempers with the
following carbon limitations:

Commonly produced

Mmoo AT £Vl . A mcmmasam
4 emper ivo. CGIo0%n, M ulwurseie
WNeoe 4 A K 0150
ANUB. B W W seccovsevessnsece S
No. 8 ciiviiiiiienninenn, 028%
No. 2 cevvivnnennnn. cerenees 025%
- - n awed
NO, 1 civviecenccocransonnns U207

6.6 Supersession data. This specification
supersedes Federal Specifications’ QQ-3-636
dated June 20, 1?41 QQ-S-692 dated November
7 1960 in part QQ-S-693 dated November 7,

content over 0.25 percent, Federal Speclﬁcatlon
QQ-8-700 will be the superseding document.

Plain commercial hot rolled strip of this specifi-

cation, 0.15 carbon content, maximum, is similar

7



Downloaded from http://www.everyspec.com

NN_Q_LO00

YY_U_VN

to ASTM A425-58T. Commercial quality cold
rolled sheet (CRCQ), 0.15 carbon content, maxi-
mum, of this specification is similar to ASTM
A108-58T. Drawing quaiity speciai killed cold
le ’snée t ordered to this specification is simiiar

tation descriptions and minimum weights
plicable to this commodity are:

Rail—Sheet

Avesas 2Ty

Steel, sheet, not otherwise indexed by name,

steel—

plain. Carload minimum weight 40,000
pounds.
Motor—
Steel, sheet not otherwisc indexed, plain

truckload minimum weight (w) 36.6
pounds, (w) subject to rule 34, Na-
tional Motor Freight Classification.

Rail—Strip steel—
Strip steel, not otherwise indexed by name
carload minimum weight 45,000 pounds.

Motor—
Strip steel, not otherwise indexed. Motor
volume minimum weight 40,000 pounds.
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mdxcated by both minimum and maximum Rock-
well B limits of at least 15 points spread. Two
tempers have become recogniged as those in
common use for wide vanety of application as

£
10IIOWS

6.9.2.2 Sirtp. When cold rolled steel is speci-
fied to hardness values the No. 1 temper is
specified to a8 minimum Rockwell B hardness,
the No. 2 and 3 tempera are specified to Rockweil

D cae—a —_—— PR | FUILY'S " S |
D rauges Lm Tange IE gecoeraliy wiin a uxead
minimium and an annmvimats moawimnm Na 4
AGAAULGULL Gl i RY I VWAMALGWVLY ALGAIMIULL.  AvD

Rock;vvell B z;amm;;n. T;bie VIII shows i;e
hardness values for the various tempers.

6.10 Relationship of superseded specifications:

Steel sheet hot rolled:

nNN_Q _soo NN ann NN O acn NN O neasn
W veo W —ooou WO W O—UUORU
Commercial quality ............... Commercial quality Class B Chemical composition
Physical quality .................. ..., . teseane Physical properties
Drawing quality .................. . Deep drawing quality Class A Drawing quality
Steel sheet cold rolled:
QQ_Lngg QQ__Q K2 an £00 On_8_nnean
Commercial quality ............... Commercial quality Class B Chemical ecomposition
Physical quality .................. e e Physieal properties
Drawing quality ................... Deep drawing quaijity Ciass A Drawing quality
Drawing quality special killed ...... e eie e Clams C cereess
Steel strip hot rolled:
QQ-8-688 QQ-8-638 QQ-8-643 QQ-8-00640
Commercial quality .............. Commercial quality No coverage Chemical composition
Physical quality ................... ..., No coverage  Phymical properties
Drawing quality ................... Deep drawing quality No coverage  Drawing quality
Steel strip cold rolled:
QQ-8-688 QQ-8-638 QQ-8-6%2 QQ-8-00640
No. 1 Full hard temper .......... No. 1 Hard temper No coverage No. 1 Hard
No. 2 Half-hard temper ........... No. 2 Half-hard temper No coverage No. 2 Half-hard
No. 3 Quarter-hard temper ....... No. 3 Quarter-hard temper No coverage No. 3 Quarter-hard
No. 4 BSkin-passed temper ......... No. 4 Boft-skin rolled temper No coverage No. ¢ Soft-skin rolled
No. § Dead-soft temper ...... .... No. 5§ Dead-soft temper No coverage No. 5 Dead-eoft

¢ ]



Downloaded from http://www.everyspec.com

QQ-S-698
Tase 1.—Cold bending requirements.

Degree of Ratio of inside Relation of bend to
Condition of steel bend rdius to thickneas | direction of rolling
Hot rolled sheet and strip, and cold rolled shest
(ezcept as cold rolled):
Up to Mbcarbon imel. ..................... 180° 0 (Fiat) Any
Over i85 to 20 carbon el ............... i50* 5t Axny
Cold rolled strip (ses 85):
No.4&Btemper .................covnn.n 180* 0 Any
No. 3 temper ....cooviiviiniinennecnness .{ 180° Bt Across
| 00° t In
No.Stemper .....c....oiviiiiiiioninnnnss 90° t Across
No. 1 temper ...............coiviniinannn No requirements I P

Tasrx I1.—Dimensional tolerance references to Federal Standard No. 48.

Federal Standard
0. 48
Form Dimensional tolerance Reference
Sheet: .

Hot rolled (including | Thickness ........... eriebreesaenae W eeteeretaccieteteanesoenannns 11a3
pickled sheet) Width (out edn) ......... teeeseeneenseacaateaariassannnns ceeeeien 11ad
Width (mill edge) ........ Ceeeteseacanaoeesiaaniann 11ab5

Out ol square (cut edge not mqmred) 1129

Out of square (resquared) ............. 11a10

Camber .. iiiiiiiiiiieieiitieceieecart bt 11212

Flatness (not specified to stretcher level flatness) ...... et eraeiaann 11al3

Flatness (specified to stretcher Jevel flatness) ...................... 11al4

Cold rolled Thicknems . .......c..iiiiiinieeerrnncasnancrenraseenasancosesarsnns 1222
Width (not resquared) ........ccceeeiiveniaciiercccrconsanecnens 1223

TLength .....c.....0vn.n.. teectacncenceianennen berereserniennaen 1225

Out of square ............ Ceteeeenraattetencaannonans reeeetannee . 12268

Out. of square (ruqnuad) O cevees 1227

229

12210

12211

Btrip:

Hot rolled 14a1
1422
14a3
14ad
1428
14268

Cold rolled 15a1
15a2

Width (special edges) ............c.coiiiiiiiiiiiii it 153
Width (No. 2 @dge) ....covvniniriiiiiiiiiiiiiiieanenerennannns 15a4
Width (No. B edge) ... ..ottt et cieeeanaanens 158
Length . e 1548
Camber .. i et e e 15a7
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Taeix 1I11.—Ladle chemical ranges and limits basic and acid open hearth, basic oxygen and acid
bessemer carbon steels.

Standard Chemisal Ranges and Limits, Per cent
Lowest
Element When maximum of specified element is Range Max.
Carbon (see Dote 1) | T0 015 ADEL ...evneeneenniennenneanenaarneanannaneannans 005 10
Over 015 t0 025 Incl. ... ..ccvvencnnrennonnonsnescsnncss . 007
Manganese To 0850 IDCL. . ..ivivreieiiieccreencseeenesosnsanacnaasnnss 020 0.40
Over 050 to 115 imel. ....iiverireiinninannnnnanannnnne, 030
Over 1.15 to 168 incl. ........c0vennnen. eretesinanoasees 035
Phosphorus Acid and basic open hearth to 008 imal, ... ...cccccccecss om
Acid and basic open hearth and acid bessemer over 0.08 to
0.15 incl. .......... eeresens teeseeeracrosssessasraranns 0.05
Basic open hearth ... ... .. ...l 004
Basic oxyzen ............. cesesteserinttectriessratnns 0.04
Acid open hearth .......ciiiiiiiiiiinnnecnncrerincnecons 0.05
Acid Bessemer .............ciiiiiiiiieiiei i 0.11
Suiphur To 008 IDEl. ...iiiiriiiiiritivereaneeereanaacataaiaanans 0.3
Over 008 to 018 inck. ...... ... ...ciiiiiiiiiiiiininannnn. 0.05
Over 0.15 to0 0 inel. ... ..oiiriiiieniireccerensnannnnas 097
Over 023 t0 033 imcl. .. o.iiiiiiiiiiiiii i ciiiinetncenns 010
Basic open hearth .................. teeieeereenerenanns . 0.05
BABIC OXYEBD ...cvvvvenncencstncnnrnsonsocans . 0.05
Acid open hearth ........civiiiiiiiiienineneneeninnanenns 0.05
Acid BeSBemer ........cevnvevnennnn teeerenttnteeanensnnen 0.08
Silicon (see mote 2) | To 015 inmcl. .. ....iitiiiiiiiiiieetineirinareartonesocnans 0.08 0.10
Over 018 to 030 inel, ............ 0.15
Over 030 to 080 imcl. ..cvvcnieriivienccraceoscoresenncnns 030
Copper When copper is required 020 minimum is commonaly
specified ... ... iiieiiiieeiaaaaaa,

Norx 1. Carbon: The carbon ranges shown in the column headed “Range” apply when the apecified maximum
limit for manganese does not exceed 1.00 per cent. When the maximum manganese limii exceeds 1.00 per
cent, add 001 to the carbon ranges shown above,

Nore 2. Silicon: Acid open hearth steel is normally produced with a 015030 silicon range. Because of the
technological nature of the process, acid Bessemer steels are not produced with specified silicon content.

TanLe IV.—Chemical compositions, ladle analysis!:?

Numerical designation Carbon range Manganese range Phorphorus, max. Sulfur, max.
Peroent Peroan Percent Peroent
1008 L..iiiiiecisssansonss 0.10 max, 25/ 50 040 050
1000 ..ocerenneiiennnnan .. 0.15 080 max. 040 050
1018 ....... teesssennssane 12/.19 30/ 80 040 050
1018 (modified) .......... 13/20 50/ 90 040 050
1018 ... . iiiiiiiiinee 14/21 B0/ 90 040 050
1020 ....oovvvivancnnnnns . 17/ 24 30/ 80 040 050

1 When so specified, the silicon content shall be as follows: 0.10 max. or 0.10-025.
* When ordered “copper bearing,” copper content will be not less than 0.20 percent.
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Tasre V.—Tensile properties for sheet!

Qrccifiad mimjmum
Specifed mimimum
tensile limits Tensile range
Pai Pai
(| To 62,000 inel. 10,000
For sheet 12 gage and heavier, 00972 inch and thicker .......... Over 62,000 to 66,000 incl. 13,000
(i Over 56,060 io 80,000 mel. 1 15000
For sheeta lighter than 12 gage, 00871 inch and thinner ....... To 80.000 15.000
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than is required for the respective grades of ASTM Btandard A245-55T as follows:

Grade A Grade B Grade C
Tensile strength, min. pai. ........... ... iiiiiiiiinnaans 48,000 52,000 53,000
Yield point, min. p#i. ............. N cesraies . 25,000 30,000 33,000
m.___ Yrr Mo 0V memdlan Lo ol M. = YITY Vald mnllod ahantd Danluwnoll Iawed_
LABLE V14738 pTUPOTIWE JUT SiTip LABLE ViL~—C UL TUWKCU 8/1000e LVWULANWOW L1U7TU~
ness rangae
Bpecified minimum tensile limits, Tensile Range
pai. pai Temper Min. Max.
To Go,mexcluaive EE R TR RN IOM g“-.-!tﬁ;,f hard _........ B-80 B-78
60,000 to 67 ,(XI) exclusive .......... 12,000
87,000 o 8 ou,wu IBCIEETE chvenen . 15,% ool hard ............ B B8% Approx
Maivwesm YTIYT _ Daaliana 1? hnademann anld anllod steee
AADLE YV 14l _‘DUDNWD“ THAT b7 8 CAIHL T UMWOW 8V b,
Rockwell hardness
Ladle carbon
Temper percent Min. Max.
No. 1 ciiiiiiiienennannes 025 max. B-84 thicknesses 0070 and greater | .............
B-50 thickpess jess than 0070 2 | ..cocoianien
No. 2 (i 25 max. B-70 B-85 Approx.
No. 8 covieiiiinniennns 25 max. B-60 _1;-75 Approx,
No. 4 ..covviinnnnnn 15 max. . B-65 Approx
No. & ciiiiiiieeianes 15 max. .. BA&X Approx
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Noiles. When Government ux!vnnu., SPTTEULCRLIONS,
or any other data are used for any purpose other than in
connection with a definitely related Government pro-
curement operation, the United Btates Government
Shamaber imacces e . anme  ahllosbien
WIGIGUY JUCWIS LU JCePULMLLLLY MU aay oulgsuces
whatsoever; and the fact that the Government may
bave formulated, furnished, or in any way supplied the
said drawings, specificationa, or other data, is not to be
mn!.d he mnlu-ghnn or otherwiss as in anvy manner
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licensing the holder or any other persom or oorponhon,

U.S. GOVERNMENT PRINTING OFFICE :

use, or sell any patented invention that may io any way
be related thereto.

MILITARY CUSTODIANS:
Army—0
Navy—W
Air Foreo—ARDC
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