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FEDERAL SPECIFICATION

STEEL, CARBON, STRIP, COLD-ROLLED,
UNTEMPERED SPRING QUALITY

This specification was approved by the Gommissioner, Federal Supplv Service,-
Feneral Services Administration, for the use of all Federal agencies,

1, SCOPE AND CLASSIFICATION

1.1 Scope.” This specification covers cold-
rolled carbon steel strip of untempered
spring steel quality.

1.2 Classification.

121 Types. The cold-rolled spring steel
is furnished in the following types, as
gpecified (see 6.1).

1211 Soft type annealed-dead soft. Soft
type annealed cold-rolled carbon spring steel
is the type designation of the product when
the final annealing is performed as the last
operation at finish size. This type is com-
monly produced fo a maximum Rockwell
hardness {see 3.3.1.1).

1.2.1.2 Soft type intermediate. Soft type
intermediate hardness cold-rolled carbon
spring steel is the type desgignation of the
product when it is produced to various
Rockwell hardness ranges (see 8.3.1.2) the
maxima being higher than customarily
obtained by annealing at finish size. It is
commonly produced by rolling the spring
steel afier final annealing, by varying the
annealing treatment, or both,

1.2.1.3 Spheriodize annealed type. Spher-
oidize annealed type carbon spring steel is
produced to give the lowest maximum Rock-
well hardness for applications requiring
maximum formability (see 8.8.1.8).

2, APPLICABLE DOCITMENTS

21 The following specifications and
standards, of the issues 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. No. 66 — Steel: Chemical
Composition and Hardenability.

Fed. Std. No. 123 - Marking for
Domestic Shipment (Civilian Agen-
cies).

Fed. Test Method Sid. No. 161 —
Motals; Test Methods.

(Activities outside the Federal Government may
obtain copies of Federal Specifications, Standards,
and Handbooks as outlined under General Informa-
tion in the Index of Federal Specifications and -
Standards and at the prices indicated in the Index.
The Index, which ineludes cumulative monthly zup-
plements as issued, is for sale on a subscription
bagis by the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C.
20402,

(Single copies of this specification and other pro-
duct specifications required by activities outside the
Federal Government for bidding purposes are avalil-
able without charge at the General Services Admin-
istration Regilona! Offices in Boston, New York,

Wanhulswu, D.C,, Atlanta, Chl\‘.'.auas Kansas r‘.v;,

Mo., Dalias, Denver, San Francisco, Loz Angeles,
and Seattle, Wash. .

(Federal Government activitiezs may obtain copies
of Federal Specifications, Standards, and Hand-
books and the Index of Federal Specifications and
Standards from established distribution points in
their agencies.)

Military Standard:
MII-STD-163—Stee! Mill Products
Preparation for Shipment and
Storage.

(Copies of Military Specifications and Standards

required by contractors in connection with specific

FSC 95156
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procurement functions should be obtained from the
procuring activity or as directed by the contracting
officer.)

8. REQUIREMENTS

8.1 Type of steel. Steel ghall be fully
gilicon killed. Aluminum may be added to
control grain size.

32 Chemical composition. Chemical com-
_position.of cold-rolled carbon spring steel
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(see 6,2), applicable ranges, maximum, or
minimum !mit, A ladle analysis of each
heat of steel shall be furnished by the
. supplier.

3.21 Check analysis. The chemtcal compo-
sition, as determined by check analysis, shall
meéet the requirements for the specified
composition prov1ded that in a heat of steel
the individual tolerances do mot vary both
above and below the ranges shown for check

analysis tolerances in Fed. Std, No. 66.

8.3 Mechanical properties,

8.3) Hoardness, Cold-rolled carbon spring
gteel shall meet the requirements for hard-
ness gpecified in the invitation for bids,
_contract, or order,

[« Y 7 3 T g P |

38.1.1 Soft type anmnealed. The lowes
maximum gpecified hardnesses shall be as
shown in table 1.

3.3.1.2 Soft type intermediafe. The maxi-
mum of the specified hardness and the hard-
ness ranges shall be as shown in tables II,
111, and 1IV.

3.3.1.8 Spheroidized type. The lowest max-
fmum specified hardness shall be as shown
in {able V.

3.3.14 Cold bending. TUnless otherwise
gpecified in the invitation for bids, contract,
or order, cold-rolled carbon spring steel shall
withstand bending without cracking, as
shown in table VI. Cold bending will not
be required in the parallel direction on spring
steel when the width to thickness ratio makes
such bending impracticable, Cold bending of
soft type intermediate tempers is not recom-
mended, and requirements are subject to

sede
oL

2.

negotiation between the supplier and procur-
ing agency.

8.4 Decarburization. The cold-rolled car-
bon spring steel shall have a maximum per-
missible depth of total plus partial decar-
burization of 0.001 inch or 1.5 percent of the
thickness of the steel, whichever is greater,
except that steel less than 0.011 inch thick
shal show no decarburization.

35 Grain size, The cold-rolled carbon

spring steel shall have an average austenitic
grain size of b or finer.

3.6 Spherofdization, Cold-rolled carbon
apring steel specified spheroidize annealed
shall be free of lamellar pearlite unless
otherwise specified in the contract or order
(seea 6.1).

3.7 Finish. Unless otherwise specified In
the invitation for bids, contract, or order,
cold-rolled carbon spring steel shall be fur-
nished with a No, 2 (regular bright) finish

(zee 6.1 and 6.3).

3.8 Edge. Unless otherwise apecified in
the invitation for bids, contract, or order,
cold-rolled carbon spring steel shall be fur-
nished with a No. 8 &lit edge free from
waves, cracks, and excessive burrs (see 6.4).

3.9 Dimensions, Cold-rolled carbon spring
steel shall be furnished to the sizes a3 shown
in the invitation for bids, contract, or order.
Tolerances from specified dimensions shall
be as shown in tables VII, VIII, IX, X, XI,
and XII. Flatness tolerances chall be as
negotiated between the supplier and the
procuring agency.

3.10 Identification marking. Unless other-
wise specified, strip in coils or bundles shall
have the manufacturer's name or trademark,
the specification number, and type legibly
imprinted on oilproof, waterproof tags.
Two tags shall be atiached o each coil or
bundle.

3.11 Workmanship. The cold-rolled carbon
gpring steel shall be clean and free from
imperfections such as laminations, segrega-
tion, and surface defects as is consistent with
good commercial practice.
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4. QUALITY ASSURANCE
PROVISIONS

4,1 Responsibility for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
ments as specified herein, Except as other-
wise gpecified, the supplier may ufilize his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the right to perform any of
the inspectioas set forth in the specification
where such inspections are deemed necessary
to assure that supplies and services conform
to prescribed requirements,

4.2 Lot. Unless otherwise specified, a lot
ghall consist of cold-rolled carbon spring
gteel submitted for inspection at one time of
the same heat, the same fype and finish,
and the same thickness.

4.3 Sampling,

4.3.1 Chemical composition. A sample for
chack analysis of chemical composition shall
be taken from three different coils in each
lot. Each sample shall be analyzed sepa-
rately and tested in accordance with 4.5.1.1,

4.83.2 Mechanical vroperties.

43.2.1 Hardness. A sample for hardness
tests shall be taken from 2 different coils
representing each 5,000 pounds of steel in the
Iot and tested in accordance with 4.5.2.2.1.

4.3.22. Cold bending. A sample for cold
bending shall be taken from 2 different coils
from each 5,000 pounds in the lot. Each
sample shall be of sufficient size to obtain
therefrom 1 longitudinal and 1 transverse
test specimen. Upon approval of the procur-
ing agency, when it has been demonstrated
that the cold-rolled earbon spring steel uni-
formly meets the cold bending requirement,
the number of samples may be reduced to
that taken from 1 coil for each 5,000 pounds
in the lot.

4.3.3 Microexamination for spheroidiza-
tion, decarburization, and grain size. A
sample shall be taken from two different
coils in each lot,

QQ-S-T77a

44 Examination.

44.1 Visual and dimensional. Examination
shall he made of portions of each coil in
accordance with the inspeetion methods of
the supplier for compliance with the require-
ments for finish (gee 8.7), edge (see 3.8),
workmanship (see 8.11), and dimensions
(see 8.9). The equipment and techniques
employed for examination shall be discrim-
inatory.and capable of detecting variations
of magnitude outside the acceptable range
for the steel quality.

4,42 Preparation for delivery. Prior to
shipment, examination shall be made to
determine compliance with the requirements
of section 6, and 3.10.

4.5 Tests.
- 45,1 Test specimens.

4511 Chemical composition. Specimens
for chemical analysis shall be prepared in
accordance with method 111 or 112 of Fed.
Test Method Std. No. 151 for the applicable
procedure.

4512 Mechanical properties.

4.51.21 Hardness. Specimens shall be pre-
pared in accordance with method 243 of Fed.
Test Method Std. No, 151, -

45122 Cold bending. Ome longitudinal
and one {ransverse test specimen shall be
prepared from each sample in accordance
with method 231 of Fed. Test Method Std,
No. 151.

45.1.3 Microezamination.

451,31 Decarburization and spheroidiza-
tion. Two specimens shall be prepared from
each sample. The prepared surface of the
specimen shall be not less than 1 inch in
length representing the full thickness and
shall be perpendicular to the direction of
rolling. Specimens shall be prepared using
precautions to insure freedom from disturbed
metal.

45,132 Grain size. Unless otherwise
specified, specimens shall be prepared in
accordance with procedure F, method 3811
of Fed. Test Method Std. No. 151.
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452 Test methods.
4521 Chemical composition, Chemical
analysis shall be conducted in accordance

with method 111 or 112 of Fed. Test Method
Std. No. 161,

4522 Mechanical properties.

45221 Hardness tests. MHardness tests
shall be conducted in accordance with method
248 of Fed, Test Method Std. No, 151.

45222 Cold bending. Cold bending tests
shall be conducted in aceordance with methed
281 of Fea. Test Method Std. No. 151.

4523 Microexamination.

45281 Spheroidization and decarburiza-
Hon. Mileroexamination of specimens for
spheroidization and decarburization shall be
made at a magnification of 100 diameters.

45229 Grain gize, {Inless otherwize aneci-
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fied, grain size tests shall be conducted in ge-
cordance with procedure ¥, method 811 of
Fed. Test Method Std. No. 151,

4.6 Rejection,

4.6.1 Examinalion. If the represenfative
sampling for visual, dimensfonal, or prepar-
ation for delivery fails to meet the reguire-
ments of this speclfica.tlon when exgmined

Pan mammasdmmn e ot T L Al ¥l Y.a
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rejected.

462 Tests. A lot shall be rejected for
failure to comply with any of the specified
test requirements when tested in accordance
with 4.5,

4,83 Eetests, Retests ghall be permitted in
accordance with Fed. Test Method Std. No.
151,

. 5. PREPARATION FOR DELIVERY

81 Pregervation (military), Cold-rolled
carbon spring steel shall be prepared for
shipment in accordance with level A or C, as
specified (see 6.1).

81,1 Level A. Prescrvation for shipment
shall be in accordance with MIL-STD-163,

6.1.2 Level C. Steel shall be protected in
accordance with general industry practice,
with g suitable antirust oil,

4

52 Packing (military). Cold-rolled carbon

spring steel shall he packed for shipment in

Uy&l“ W WEER R e JIEARW ALY WS NIAAJFASEWARW &
accordance with level AorC,as speciﬁed
(see 6.1).

521 Level A. Packing for shipment shall
be in accordance with MIL-STD-163.

522 Level C. Packing for shipment shall
be in accordance with commercial practice
adequate to ensure carrier acceptance and
safe delivery at the lowest rate,

5.3 Marking for delivery.

53.1 Civil egeneics. Marking for shipment
shall be in accordance with Fed. Std. No.
123,

5.3.2 Military ogencies. In addition to
marking specified in the contract or order,
marking for shipment shall be in accordance
with MIL-STD-163.

6. NOTES

61 Ordering data. Purchasers shounld
select the preferred or-tions permitted herein
and include the following information'in
procurement documents:

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

fication.
(b) Type (see 1.2),
(¢) Chemical composition (see 3.2).
{d) Hardness ranges or maximum (see
8.3.1).

(¢) Standards for spheroidize annealed
type (sece B.6).

(f) If finish other than No. 2 is required
(see 8.7).

(g} If edge other than No, 3 is required
(see 8.8).

(h) Size required (see 3.9).

(f) Selection of applicable levels of pres-
ervation, and packing required
{zee 5.1 and 5.2).

62 Selection of chemical composition.

621 Steel grade designation numbers.
While it is not common practice to specify to
numerical designations indicating chemical
composition, - designations covering composi-
tion (ladle analysis) commonly produced to
this specification are shown in table XIIT and

_ may be used as 3 guide in procurement.
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anges.
form is specified to chemical composition,
the compositions are commenly prepared
using the ladle ranges and limits shown in
table XIV. For steel manufactured by any
process, the elements comprising the desired
chemical composition are specified in one of
three ways. '

{a) By a maximum limit,

{(b) By a minimum limit.

(c) By minimum and maximum limits,
termed the range; by common us-
age, the range is the arithmetical
difference between the two limits
(e.g., 0.60 to 0.72 is a 0.12 range).

6.3 Finishes. Standard commercial fin-
ishes available for cold-rolled carbon spring
steel are as follows:

{a)} No. 2 (regular bright finish) is a
finish produced by rolls having a
moderately smooth finish,

(b) No. 8 (best bright finish) is the high-
est quality finish produced. It is of
high luster due to selective rolling
practice on specially prepared rolls
and is suited for electroplating.

64 Edges. Cold-rolled carbon spring steel
is furnished to numerical designations for
edges as follows:

(@) No. 1, round, beveled, or square

smooth edge as specified,

QQ-S8-77Ta

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

{c) No. 8, slit edge, approximatle square

. edge produced by slitting, not filed.

(d) No. 4, round edge, rolled.

{e) No. b, square edge, approximate
square edge produced by slitting,
then flat rolled or filed.

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

6.5 Supersess:on data. This specification

nn g
g

Anwernl e ndftnndine

superseuw Federal SPECILICaLiin

00640 (Army-Ord) in part.

Table I. Soft type annealed cold-rolled
carbon spring stesl maximum Rockwell

hardness
Thickness -
Percent carbony 0.040 in. [Under 0.040 Under 0.025
maximum of | and over |to 0.026 in.,
range incl,
Rockwell hardness
0.30 BT74 80T &7 15T 84
45 B 76 80T 68 16T 84
40 B 78 30T 70 15T 86
Ab B 80 80T 71 15T 86
50 B82 | 80T 72 15T 86
bb B 84 30T 73 16T 87
60 B 85 30T 74 15T 87
65 B 87 80T 6 16T 88
S0 B 88 80T 76 15T 88
.6 B 89 80T 76 15T 88
80 B 90 80T 77 16T 89
85 B 81 80T 77 16T 89
90 B 92 80T 78 15T 89
95 and over|B 92 80T 78 16T 90
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Table IL, Soft type intermediate hardness cold-rolled carbon spring steel
Rockwell hardness ranges
thicknesses 0.040 inch and over

Maximum of For maximum of apecified Rockwell hardness range, B scale
carbon range, 93/1Over
pereent 4 | T6 98 | 80§ 82 | 835186 | 86588 § 89) B0 | OL (62| 9T o7
Rockwell hardness ranpes
0,26 t0 0.80 *An | 12 12 10 10 10 10 10 10 8 8 8 8 8 —
g1to .86 AN 2 ]10) 10 ]J10 [0 ]10]10] 8| 87 8¢{ 87 6] .
S6to A0 *An 0 10 10 10 10 10 8 8 8 8 6 -
Alto .46 *An i 10 10 10 10 10 ] 8 8 8 8 -
A6to 60 *n | 10 10 10 10 8 8 8 8 (] -
Hito b6 . *An {10 10 10 B 8 8 8 8 _—
beéto 6D *An | 10 10 8 8 8 8 ] -
..61to .65 *An | 10 8 8 8 8 0 1
Lot 0 *An| 8| 8| 8|1 8 61 &
fdlto .76 . "An| 8| 81{ 8| 6] ©
d6to 80 *An represents the Iowest expected *An|] 81 8] 6] b
Blte .90 |meximurm Rockwell hardness value for the sAn | 8 86} &
91t01.85 }indieated carbon content in the annealed *An| 6] b
condition aa shown fn table 1,

Roclcwell B seale is not recommended for values over B 100,
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ble IIT, Soft type intermediale hardness cold-rolled carbon spring steel

Rockwell hardness ranges
thicknesses under 0,040 to 0.025 inch, inclusive

Meximum of For maximum of specified Rockwell hardness range 30T scale
carbon range ' 78.6/ | Over
percent 66.6| 68 69.5] 706| 7161 7265 | 78.6 | 745 | 716.5] 76 | 7Te.5| T7.5] 78 180.5 | 80.6
Rockwell hardness ranges
0.26t00.80 |®An 8 8 é 6 .| 6 6 6 8§ 6y 5 6B 4y --
Sito .85 *An 8 8 6 6 6 6 6| by 6{ 6§ 6; 4| -
J6to AG *An| 6 8 6 [ ] 6 B b b b 4 —
Alto 45 | *An 6 6 ] 8 6| 6| 6j 6| 5] 4] -
46to .50 *An 6 6 6 6| &§} 6| 6| 5] 4| &
.bito .BB *An 6 6 6] 6| b 6 6| 41 4
B8 to .60 . FAn ] 6| 6| 5] 6| 5] 41 4
Bito 65 *An 6| 6] 5) 6| 5] 4] 4
B6to 70 FAn | 6 b ] 5 4 4
Alto 6 #an| 6] 6| 6] 4| 4
T6t0 80 *An repregents the lowest expected maximum | *An| b ] 4 4
Bito .90 | Rockwell hardness value for the indicated . ®An | 6| 41 4°
91 te 1.36 carbon content in the annealed condition as *An| 4 4:
shown in table L :

Rockwell 30T seale'is ﬁot recommended for values over 30T 83
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Table IV, Soft type intermediate hardness cold-rolled carbon spring steel
Rockwell hardness ranges
thicknesses under 0.025 to 0.010, inclusive

Maximum of For maximum of specified Rockwell hardness xange, 16T scale
ﬂn'ﬂ\nq range, 1 I ’ne/ QOvar
pereent 88.6 845| 85 | 8b5| 86 | 86.b5f 87| 81.5) 88 BB.EI 88.51 89 | 80.b] 92
Rockwell hardness ranges

0.26t0 080 [*An b b 6 b B 4 4 4 41 41| 41 4| 8| .-
Slto 85 *An & 6 5 i 4 4 4 41 4] 4] 4 | 8] .-
S0to 40 *An [ B b 4 4 4 41 4] 4| 4| 8] o
Alto 4b _ An & b 4 4 4 4) 4] 4| 41 81 -
Abto b0 *An b 4 4 4 4 ) 4) 4} 4} 8] 8
Blto b6 . *An 4 4 4 4] 4 ) 4] 4( 81 8
béte .60 *An 4 4 4] 4| 4| 4 8] 8
Llte 85 *An 4 41 41 41 47181 8
66to .70 *An 4) 4] 4] 4]-8] 8
Jgito JI6 .|*An ] 4 4 4 |8 8
f6te B0  |*An represents the lowest expected maximum *An | 4} 4 | B} 8
Blte 90 |Rockwell hardneas value for the indleated Ani 4 8] 8
9110 1,35 carbon content in the annealed condition as *An| 8 8

Phown in table 1.

Rockwell 15T seale is not recommended for values over 16T 93.
Note: For hardness values other than thogs ghown in tableas 1V, V, and VI, the producer should be consulted.
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Table V. Spheroidize annealed cold-rolled
carbon spring steel mazimum Rockwell
hardness

Percent carbon

Thickness

0.040 in. Under 0.040 Under 0.025

maximum of | and over to 0.025 in.,
range inel.
Rockwell hardness
0.30 B 68 80T 63 15T 84
35 B 70 80T &5 15T 84
Al B2 30T 66 15T 86
4B B T4 . 80T &7 16T 86
B0 3 76 80T 68 15T 86
BB« B T8 30T 69 15T 87
.60 B 80 80T 71 15T 87
85 B 82 80T 72 16T 88
S0 B 88 80T 78 16T 88
Jb B 84 80T 78 157 88
B0 B 8¢ - 80T 74 15T 89
8b B 87 80T 74 16T 89
) B &7 80T 76 16T 89
95 and over| B 88 s0T 76 157 90

QQ-S-777a

Table VI. Cold bending requirements

Ingide
radius
Degrea| to Relation of
of |thick-| bend to rolling
Type bend | ness direction
Sofi type nmnnealed | 180° 2t {Perpendicular,
) longitudinal
Soft type annealed | 180° 8¢* |Parallel, trans-
verse
Spheroidize annealeds 180° t |Perpendicular,
- longitudinai
Spheroidize annealed] 180° | 2¢* [Parallel, trans-
verse

1Up to 0.100 inch thickness maximum. Radius for
thickness over 0.100 inch shall be negotiated be-
tween the supplier and the procyring agency.

Tahle VII. Thickness tolerances—eold-rolled carbon spring steel

folerances for specified thickness, plus and minus, inch *

Specified thickness
inch Widths, inches
To Under | Under | 8 Over Over Over Over Over’
and 1 3 to 6 to 9 to 12 to 16 to .20 to
. inel. to 1/2, to 1, 6, 9, 12, 16, 20, | 28-1b/16,

Under excl. inel, incl. inek inel. inel. inel. inel.

0.250 0.200 ) 0.0020 } 0.0035 | 0.004 0.0046 | 0805 0.0055 | 0.0056 | 0.0056
200 A6l 002 0036 004 004 00456 0046 005 005
JA61 100 002 002 003 008 008 0035 0046 006
100 069 002 002 0026 003 003 0036 L0036 0035
069 050 002 002 00256 0026 0025 003 003 008
060 040 002 002 L0026 0028 0026 0025 H02B 0026
040 036, 002 002 002 002 002 002 002 002
085 032 001F 0016 002 002 002 .002 002 002
032 029 0015 0015 D016 002 002 002 Q02 002
028 026 Q01 L0015 L0156 002 002 002 002 2002
026 028 001 001 001 0016 L0016 002 002 002
028 020 001 001 001 015 D016 0015 0015 L0016
020 - D18 00076 | 00076 | 00076 001 Ho01 0015 0015 L0015
018 009 00076 00076 00075 001 001 001 Q01 001
009 007 00076 1 00075 | .O007B -— -— _— — —_—
007 00050 { 00060 | .000G0 - — _— — —

IMeasured 8/8 inch or more from edge on 1 inch or wider, and at any place between
the edges on narrower than 1 inch, ’
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Table VIII. Width tolerances for special
odnon
Y v
Tolerance for specified
width, plus and
Edge No. Width, inch Thickness, inch minus, inch

1 . Over 1/2 to 8/4, incl. 8732 and thinner 0.005

;| Over 8/4 to B, Incl, 1/8 and thinner 005

4 Qver 1/2 to 1, inch. 8/16 to 0.025, inel 015

4 Over 1 to 2, inel. 0.2490 to 0,025, inel. 026

4 Over 2 to 4, incl. 0.2499 to 0.035, incl. D47

4 Over 4 to 6, incl. 0.2409 to 0,047, incl 4T

b Over 1/2 to 8/4, Incl. 8/82 and thinner 006

b Over 8/4 to 5, incl, 1/8 and thinner 006

b Over b to 9, inel. 1/8 to 0.008, incl 010

b Over 9 to 20, inel. 0.106 to 0.016 010

b Over 20 to 23-15/16, incl. 0.080 to 0.023 015 )
6 Qver 1/2 to 1, incl. 8/16 to 0.026, inecl. 015
6 Over 1 to 2, incl 0.2499 to 0.025, incl. 026

6 Over 2 to 4, incl. 0.2499 to 0.035, inel. 047
K Over 4 to 6, inel. 0.2489 to 0.047, incl 047

Table IX. Width tolerances for No. £
(mill edge)
Tol
Specified width, in, turo!epr:cl;feiee&
Over Up to end|  Width, plus
. including and minus,
in.
172 2 1/82
2 6 3764
b 10 5/64
10 15 8/82
16 20 1/8
20 23-15/18 6/82

Table X, Width tolerances for No. & edge (slit edge)

Specified thickness,

in, Width, {nches
Over 1/2 Over 8 Over 9 Over 12 QOver 20
To and to 6 to 8 to 12 to 20 to 23-16/16
Over incl. inel. ~ inels inel. Inel, incl.
Tolerance for specified width, plus and minus, Inch
0,160 0.2499 0.016 0.020 0.020 0.031 0.081
099 160 010 016 014 020 020
068 099 008 - 010 010 018 020
016 068 L0056 L06 010 D16 020
Uyp to 016 LO05 006 010 016 020

10
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Table X1I. Length .talemnce_s
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Table XII. Camber tolerances

Tolerance over . {Tolerance in any 3 feet,
specified length, Width, in, in.
inch; no tolerance
ander Over 1/2 to 1-1/2, incl 1/2 -
: : Over 1-1/2 1/4
Over | Over -
24 to | 60 to [ 126 to
Specified width, in, 60 in, | 120 in, [ 240 in.
ipcl. } inch. | inel
Over 1/2 to 12, incl. 1/4 1/2 8/4
Over 12 to 28-16/186, inel.} 1/2 8/4 j1
Table XYII. Chemical composition—ladle analysis
Phosphorus Huniphur
Carbon Manganese percent percent Silicon _
Number percent percent {max.) (max.) percent

1045 0.41 to 0.49 0.60 to 0.20 0,040 0.060 0.15 to 0.30
1046, modified Alte .49 Abto 76 040 050 A5 te .80
1650 ATto .65 60 to B0 040 050 JA6to 80
1050, modified ATto .56 ABto .76 040 050 d6to .30
1056 blto B9 £0to 00 040 050 Jd6to .30
1056, modified: b5lto .69 A6to 76 040 .+050 A5to .30
1065 H9to 70 60t0 90 040 060 A6 to .80
1075 a0to .84 S0ts 90 040 050 A5to 30
1086 B0to 94 B0to 50 040 050 A6 to 30
1095 S0t01.04 30to 6O 040 050 JA6to 30

Table XIV. Ladle chemical ranges and

maximum limit for

manganese does not exceed

imits
Standaxrd chemieal ranges and limits, precent
(Lowest
When maximum of maxi-
Element | specified clement is  |[Range | mum
Carbon
(See note) | Ower 0,26 {0 0.80, incl| 0.00
Over .30 to 0.40; inel} .07
Over .40 to 0.60, inel. .08
Over .60 to 0.80, incl| .11
Qver .80 to 1.85, incl.] .14
Manganege 0.40
To 0.50, incl. 20
Over 0.50 to 115, fnel.] .30
Over L1 to 1.65, incl, 86
Phosphorus |. 04
Sulphar ’ : . 05
Silieon } ' 10
To 0.15, incl 08
Over 0.15 to 0.0 15
Over 0.30 to 0.60, incl. 80

Note. Carbon: The carbon ranges shown in the
column headed “Range” apply when the speeified

1.00 percent. When the maximum manganese
limit exceeds 1,00 percent, add 0.0f to the earbon
ranges shown above.

CUSTODIAN:
Army—MR
Navy—WP
Air Force—(11)

Review interest:
Army--MR, MI, MU
Navy—WP
Air Force—l11, 69

User interest:
Army—WC, MO, GL
Navy—SH

CIVIL AGENCIES INTEREST:
PO
Int
Agr
HEW
VETS
Jus
GSA
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