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December 8, 1965

SUPERSEDING

Int. Fed. Spec. QQ-5-00691b (Navy-Ships)
June 15, 1964, and

Fed. Spec. QQ-3-691a

August 4, 1955

{See 6.8)

FEDERAL SPECIFICATION ,
STEEL PLATE, CARBON-SILICON, CARBON

Pat o ‘v-—--—_“‘v--v'- -
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MOLYBDENUM AND MANGANESE-
MOLYBDENUM ALLOYS HOT ROLLED,
(MARINE BOILER QUALITY)

This specification was epproved by the Conunissioncr,

Federal Supply Serv-

ice, General Services Administration, for the wse of all Federal agencics,

1. SCOPE ‘AND CLASSIFICATION

1.1 Scope. This specification covers steel
plate: of marine boiler quality, for use at
temperatures not over 200° F. for carbon
steel and 875° F. for the alloy grades for
marine boilers and other pressure vessels
where fusion welding, flanging or forming
is required; for hoiler .shells, drums, head-
ers, baffles, supporting plates, and similar
applications.

1.2 Classification.

1.2.1 Classes. Steel plates shall be of the
following classes, as specified (see 6.1):

A—Carbon-silicon, marine bhoiler, low
strength level (similar to ASTM A201,

grade A\
B—Carbon-sﬂicon, marine beiler, inter-
mediate strength level (similar to

ASTM A201, grade B). .
C-—Carben-silicon, wmarine boiler, high
ctraneath AQMTNY

lﬁ\Yﬂ]
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A212, grade B).
D—Carbon-molybdenum, high strength
level (similar to ASTM A204, grade
B).
nnnnnnnnnnnnnnnnnn -t. g.-l-

m_r
—hjanganese- u1u1y luut:uulu mgu s

level (similay to ASTM A302, grade B).

yvaiifilary G

2. APPLICABLE SPECIFICATIONS,
STANDARDS, AND OTHER PUBLICA-
TIONS

2.1 Specifications and standards. The fol-
lowing specifications and standards of the
issues in effect on date of invitation for
bids, ferm a part of this speecification to
the extent specified herein:

Federal Standards:
Fed., Std. No. 102——Preservatlon, Pack-

PP

dgllls, (_Ll!.d Pc{k}k\il E uﬁ\l!‘_‘,}b
Fed. Std. Ne, 123—Marking for Domes-
tic Shipment (Civilian Agencies).
Fed. Test Mecthod Std. No, 151—Met-
als; Test Metheods.

(Activitics outside the Federal Government may
obtain copies of Federal Specifications, Standards,
and Handbocks 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 includes cumulative monthly sup-
plements as issued, is for sale on a subscription
basis by the Superintendent of Documents, U. 8§,
Government Printing Office, Washington, D. C.
20402,

(Single copies of this specification and other
product specifieations required by activities outside
the Federal Govermment for bidding purposes are
available without charge at the General Services
Administration Regional Offices in Boston, New
York, Washington, D. C., Atlanta, Chicago, Kansas
City, Mo., Dallas, Denver, San Francisce, Los
Angeles, and Seattle, Wash.

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

FSC 9515
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Military SWn@rd:

MIL-STD-162—Steel Mill Products
Preparation For Shipment And
Storage. ’

{Copies of Military Specifications and Standards
required by contractors in econnection with specific
procurement functions should be obtained from the
procuring activity or as directed by the contracting
officer.)

2.2 Other publications. The following doc-
uments form a part of this specification to
the extent specified herein. Unless other-
wise indicated, the issue in effect on date
of invitation for bids or request for propos-
al shsll apply.

American Society for Testing and Mote-
rials (ASTM) Publications:

A201—Specification for Carbon-Silicon
Steel Plates of Intermediate Tensile
Ranges for Fusion-Welded Boilers
and Other Pressure Vessels.

A204—Molybdenum-Steel Plates for
Beilers and other Pressure Vessels.

A212—High Tensile Strength Carbon-
Silicon Steel Plates for Boilers and
Other Pressure Vessels.

A302—-Manganese-Molybdenum Steel]
Plates for Boilers and Other Pressure
Veéssels.

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

American Iron and Steel Institute (AISI)
Publications:

Steel Products Manual, Alloy Steel
Plates.

Steel Products Manual, Carbon Steel
Plates.

(Application for copies should be addressed to
the American Iron and Steel Institute, 150 Forty-
Second Street, New York, N. Y., 10017.)

{Technical society and technical association speci-
fications and standards are generally available for
reference from libraries. They are also distributed
among technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Material. The steel plates shall be
made from ingots or slabs which have been
produced by the open hearth or electrie fur-
fnace process.

3.1.1 When specified in the contract or
order, the surface of plates shall be cleaned
by shot or sandblasting (see 6.1).

3.1.2 Class E plates shall have a number
5 to number 8 austenitic grain size.

3.2 Chemieal requirements. The chemical
requirements of the material shall conform
to table L.
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TABLE 1. Chemical composition (ladle analysis)?
. Man-
Class th?l}t:.;e (Carbon ganese? Phosphorus| Sulfur Silicon Molyb-
ickness - max.) (max.) {max.) {max.) denum
Inches Percent | . Percent Perce;rii_,_ Percent | Percent | Percent
Up to 1, incl 0.20 0.80 0.035 0.04 [0.15 to 0.30
A Over 1 to 2, incl. .24 80. - - 035 04 A5 to .30
"""""" Over 2 to 4, incl 27 B0 035 0 04 | .15to .30
Over 4 to 6, incl. .31 80 035 04 | 15te .30
Up to 1, incl. 24 80, 035 04 | 15t0 .30
QOver 1 to 2, incl. 27 80 035 5 .04 15 to .30
B e Over 2 to 4, incl.| .30 80- 03 | 04 | a5te 30
Over 4 to 6, incl. 35 80 035 04 | .15 t0 .30
Up to 1,.incl. I S T 035 " 04 |[T1Ete .30
Lo R Over 1 to 2, incl. 33 90 035 04 [ 15 t0 .30
Over 2 'to 6, incl. .35 90 035 04 | 15 to .30
1 and under © .20 {050 to 0.90 035 1704 |15 to .30[0.45 to 0.60
Over 1 to 2, incl. 23 50 to .90 035 ;.04 | 15to .30 45 to .60
Do Over 2 to 4, incl. 25 50 to .90 035 ;04 | 15to .30| 45 to .60
Over 4 to 6, inel, 217 | 500 90 £35 7 04 | .i5to 30| 45t .60
"1 and under 20 1110 to 1.50 035 |\ 04 | 15 to .30| 45 to .60
Over 1 to 2, incl. 23 1.10 to 1.560 035 ] .04 15 to 36| .45 to .60
E .ooveees Over 2 to 4, incl.| .25 |1.10 to 1.50 03 1 04 |.15to .30 45 to .60
Over 4 to 8, inel. 27 | 1.10 to 1.50 035 i 04 ! s to .30 .45 to .60

1When specified, the maximum residual copper content shall be 0.25 percent (see 6.1).
2 When steel plates are furnished under this specification to meet impact test requirements (see 6.1), the
manganese content shall- be between 0.85—1.20 percent.

3.2.1 Standard variation for check analy-
sis. The standard variation for check analy-
sis shall be in accordance with AISI tol-
erances for carbon or alloy steel plates.

3.3 Mechanical properties.

3.31 The material shall conform to the

mechanical properties specified in table II.

TABLE I1. Mechanical properties

Elonga- | Elonga-.
Tensile Yiled t.ion1 1iim'l1
Class strength point in 8 in 2
(min.) inches inches
{min.) {min.)
Pad. P.sd. | Percent | Percent
A 55,000— 30,000 25.0 29.0
65,0002
B 60,000— 32,000 22.0 26.0
72,0002 . .
C 70,000— 38,000 19.0 22,0+
85,0002.
D 70,000— 40,000 19.0 23.0
85,0003
E 280,000— 50,000 1.0 20.0
100,0008 '

1 8ee 3.3.2 for modification of elongation require-
ments.

2 The tensile strength for top tensiles may be 2,000
p.s.i. {max.) above that given in table II.

3 Tensile strength on top tensiles may be 3,000 p.s.i.
(max.) above that given in table II.

3.3.2 Modifications in elongaiion.

3.3.21 For material under 5/16 inch in
thickness, a deduetion of 1.25 percent from
the percentage of elongation in 8 inches
specified in table II shall be made for each
decrease of 1/32 inch of the specified thick--
ness below 5/16 ineh.

3.3.2.2 For material over 1/4 to 3/4 inch,
inclusive in thickness, if the percentage of
elongation of an 8-inch gage length test
specimen falls not more than 3 percent be-
low the amount specified in table II, the
elongation in 2 inches across the break shall
be not less than 25 percent.

3.3.2.3 For material over 3/4 inch in thick-
ness, a deduction of 0.5 percent from the
percentage of elongation in 8 inches speci-
fied in table II shall be made for each in-.

8
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TABLE IIl. Bend requirements
Ratio of
Plate Ratio of pin diameter Plate pin é:;il':m?eter
thickness to plate thickness thickness to plate thickness
Inches Class Class | Class Inches "\ Class Clasa
A B C D ] E
1 and under 1/2 1 2 1-and under 112 | 2-1/2
Over 1 to 1-1/2, inel. 1 1-1/2 2 Over 1 to 2, incl 2 3
Over 1-1/2 {o 3, incl. 1-1/2 2 2-1/2 Over 2 to 4, inel 2 3-1/2
Qver 3 to 4, incl, 2 2-1/2 Over 4 to 6, inel. 2-1/2 —
Over 4 to 6, incl. 2-1/2 3 8-1/2

crease of 1/8 inch of the specified thickness
above 3/4 inch, This deduction shall not ex-
ceed 3 percent.

3.3.2.4 For material over 3-1/2 inches in
thickness, a deduction of 0.5 percent from
the percentage of elongation in 2 inches
gpecified in table IT shall be made for each
increase of 1/2 inch of the specified thick-
ness above 3-1/2 inches. This deduction shall
not exceed 3 percent,

3.4 Bend requirements. The bend test
specimen shall be bent cold (room tempera-
ture) through 180° without cracking around
a pin whose diameter bears the relationship
to the plate thickness as specified in table
II1.

When test is made on a specimen reduced
in thickness, the rolled surface shall be
on the outer curve of the bend.

3.5 Impact. Class E plates shall have an
average longitudinal V-noteh Charpy ener-
gy value of 30 foot-pounds minimum at plus
10° I, Each value shall ¢onstitute the aver-
age of three specimens taken from each
plate with not more than one individual val-
ue below the specified minimum of 30 foot-
pounds, but in no case below 25 foot-pounds,

3.5.1 When class A, B, or C plates are to
be used at low temperatures (see 6.1), the
average V-notch Charpy value for a given
class shall be 15 foot-pounds when tested
at minus 50° F. Each value shall constitute
the average of three specimens taken from
each plate (sece 4.2.2.3) with not more than
one value below the specified minimum of

4

15 foot-pounds, but in no case below 10
foot-pounds.

3.6 Homogeneity. The fractured sur-
face of the nick-break specimen shall
not show any single seam or cavity
greater in length than that specified in ta-
ble IV in any of the fractures obtained in
accordance with 4.3.5. Each fracture shall
be examined and the lengths of the seams
and cavities determined using optical mag-
nification if necessary.

TABLE IV. Maximum length of single
seam or cavity

Maximum length of

Plate thickness single seam or cavity

Inches Inch
To 3/4, inel. 1/4
Over 3/4 to 4, inel. 3/8
Over 4 to 6, inclL 1/2

3.7 Heat treatment.

3.7.1 Classes A, B, and C plates over 2
inches in thickness shall be normalized at
a temperature that is appropriate to pro-
duce grain refinement. The required heat
treatment may hbe obtained in conjunction
with the hot-forming operation, provided
the temperature to which the plates are
heated for hot forming is equivalent to and
does not significantly exceed the normal-
izing temperature. In this case, plates shall
be ordered in the as-rolled condition (see
6.1). Plates 2 inches and under in thickness

1 The object of the homogeneity test (see 4.3.5), ig
to open and render visible to the eye any discon-
tinuities or inclusions.
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shall be furnished in the as-rolled condition,
unless the producer deems otherwise.

312 Class D  (carbon-molybdenum
steel). Unless otherwise specified in the
contract or order (see 6.1 and 6.3), plates
over 2 inches in thickness shall be normal-
ized for prain refinement. Plates 2 inches
and under in thickness shall be furnished
in the unheat-treated condition. However,
when specified, plates 2 inches and under
shall be furnished stress relieved, normal-
ized, or normalized and stress relieved (see
6.1).

313 Class E (manganese-molybdenum
steel). Unless otherwise specified in the
contract or order, plates that are to be heat-

ed for hot flanging or hot forming shall he
furnished in the unheat-treated condition

Al iidalivid wait RLLLGNmvA LAyt ia LML

(see 6.3). If cold forming is to be performed
on the plates, they shall be furnished in
either the “annealed” or “normalized and

tempered or stress-relieved condition,” ag

ananifiad fenp RI\ TWhan nla £1q
SpCCliiCd \3EC GO. ¥y IICIl pu:u.ca are Iiur-

nished in the nermalized and tempered or
stress-relieved condition, the temper or
stress-relief temperature shall be not less
than 1200° F. (see 6.4),

3.8 Dimensional tolerances. The dimen-
sions of the plates offered for delivery shall
not vary from the ordered dimensions by

amounts greater than those specified in

ATQT Manunal of Allay Qianl Platag nr Maon
4A2dpdl dfiliUudl VL LUy OLCGL L lalts VLoAviall-

ual of Carbon Steel Plates, for the dimen-
sions specified in table V,

TaABLE V. Dimensional tolerances
Dimension
Thickress and weight: E
Plates 2 inches and under in thickness (carbon
and alloy).
Plates over 2 inches in thickness (carbon and

alloy).
Width and length:

Sheared plate (carbon steel).
Gas cut plate {carbon steel}.
Sheared plate (alloy steel}.
Diameter: )
Sheared ci
+

(lng
=as cu

=t
[t}
=
=N
=

s I ]

i -

=
I
o+
14

GG-S-691c
Dimension
Camber:
Plates 2 inches and under in thickness {carhbon
steel).

Plates over 2 inches in thickness (carbon steel).
Flatness:

Carbon steel plates.

Alloy steel nlates.

3.3 Marking,

3.9.1 Each plate shall be legibly die
stamped or stenciled with class designation
(A-C-8i, B-C-8i, C-C-8i, D-C-Mo, and E-Mn-
Mo). The figures and letters employed for
all plates shall be at least 1/4 inch high. All

Mrata 2llall Ay Aoy AL il. Lill

1dent1flcat10n markings shall be encircled
with white paint free from lead or.zine. The
stampings shall be in one corner of each’
plate not more than 12 inches from either
gide. In dddll.lUIl, each plate shall also be
marked with name or trademark of manu-
facturef, contract or order number, size and
thickness of plate, quality and minimum

range of tensile strength.

3.9.2 For plates under 1/4 inch in thick-
ness, all markings shall be legibly hand sten-
ciled or rubber stamped in a permanent
noncorrosive and nonwater soluble ink in-

oL P R |
stead of steel die stamped.

2,10 Workmanship.

3.10.1 Quality. All material shall be of

uniform quality and condition, free from

RINIONIIL QALY « 1l LU el A€ Uil

twists, pipes, seams, laps, bhs’cers, cracks,
hard =spots, seabs, excessive scale, excessive
nonmetallic inclusions or segregations, lam-
inations; or any other defects that may detri-

maontally affect ita auitahilitv for the serv-

LIACAILAILY Garluy bl Dldwidrcaaivy AL wat Sl

ice intended.

3.10.2 Surface imperfection repair. Sur-
face imperfections may be removed by
grinding, provided the thickness is not re-
duced below the minimum thickness per-
mitted, and provided the ground area is well
flared, such conditioning shall be performed
in the presence of the inspector Welding
of 'nl.qh: surfaces or edeesa iz prohibited

als LI CAges FRER SRS LN 7R Pt
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4. QUALITY ASSURANCE PROVI-
SIONS

4.1 Responsibility for inspection. Unless

otherwise gpecified 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 utilize his
own facilities or any commercial laboratory
acceptable to the Government, The Govern-
ment reserves the right to perform any of
the inspections set forth in the specification
where such inspections are deemed neces-
sary to assure that supplies and services
conform to prescribed requirements.

4.2 Sampling for quality conformance.
4.2.1 Lot.

4.2.1.1 Lot jor chemical composition. Kach
heat shall be a lot for the analysis of chem-
ical composition.

4.2.2 Sampling.

4.2.2.1 Sampling for chemical check an-
alysis. One sample from each lot shall be
gelected for a full complement of chemieal
analysis,

4.2.2.2 Sampling for tension test. Two
tensile test specimens shall be taken from
each plate as rolled® and shall include the
following (see fig. 1):

{z)} One top longitudinal tension fest
specimen,

(b) One bottom longitudinal tension test
specimen. '

Tensile test specimens shall be of the full
thickness of the material as roiled and shail
be machined to the form and dimensions of
Fl, of Fed. Test Method Std. No. 151. When
the thickness of the plate_is such as to pro-
duce tensile test specimens of full thickness
beyond the capacity of the testing equip-
ment, type R-1 tensile test specimens may
be employed. These specimens shall be ob-
tained from a location similar to that re-
guired for full thickness specimens and

6

from a point about one-quarter of the thick-"
ness of the plate.

42221 Class D (carbon-molybdenum
steely. Tensile test specimens taken from
plates 2 inches and under in thickness ghall
be in the same condition of heat treatment
as the plates offered for delivery. Tensile
test specimens representing plates over 2
inches ip thickness which are normalized
(see 3.7) at the manufacturer’s plant shall
be simultaneously treated with the plates.
When plates over 2 inches in thickness are
furnished in the unheat-ireated condition
(not normalized), the plate manufacturer
shall heat-treat the tensile specimens under
conditions he considers appropriate for
grain refinement, and shall furnish the con-
signee and the bureau or agency concerned
information on the treatment used (see 6.1
and 6.3).

42222 Cluss E (manganese-molybde-
num steel). Tensile test specimens repre-
sentinz piates that have been normalized

nwrd abenoa wmaliavad faoans 2 a¥n
AL Slfesd fcucveu

3¢ 07} 4L tie p}dhC'
manufacturer’s plant shall be simultaneous-

ly treated with the plates. When plates are
furnished in the unheat-treated condition,
the manufacturer shall normalize the ten-
sile specimens -for grain refinement and
then stress-relieve them at a temperature
not lesg than 1,200° F., and shall furnish the
consignee and the bureau or agency con-
cerned with information on the treatment
used (see 6.1 and 6.3).

4.2,23 Sampling for impact tests. Three
longitudinal test specimens shall be taken
(see fig. 1) from each as rolled? class E
plate and when so ordered (gee 6.1) from
each as rolled® class A, B, or C plate for
impact tests. The specimens shall be of the
V-notch Charpy type with the long dimen-
sion paralleled to the final-direction of roll-
ing. The notch shall be perpendicular to the
plate surface. On plates of thickness great-

2 The term “plate as rolled” refers to the full size
sheared or gas cut plate rolled from a slab or
ingot, and not to its condition.
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er than 1/2 inch, the specimen shall be tak-

en from a location as near as practicable to
a point midway between the plate surface
and the center of thickness. The specimens
shall be prepared in accordance with figure
3 of method 221.1 of Fed Test Method
Std. No. 151,

4.2.23.1 When plates are furnished in
the unheat-treated condition, the plate man-
ufacturer shall normalize the impact test
specimen material for grain refinement and
then stress-relieve it at a temperature not

. less than 1200° F. and shall furnish the

consignee and the bureau or agency con-
cerned with information on the heat-treat-
‘ment used (see 6.1 and 6.3).

4224 Bendi tesf specimens.

4.2.24.1 One transverse bend test speci-

men shall be taken from each plate as rolled .
(see fig. 1). Specimens shall be machined.

to the form and dimensions of figure 3 of
method 231.1 of Fed. Test Method Std. No.
151.

4.2.25 Homogeneity test specimen. The
nick-break test specimen shall be taken

from each plate in full thickness of the ma--

terial (see fig. 1). For plates 3/4 inch and
under in thickness the specimen shall be
nicked or grooved transversely in three
places, about 1/16 inch deep. The first groove
shall be 2 inches from the square end, and
each succeeding groove on the opposite side
about 2 inches from the preceding one. For
plates over 3/4 to 2-1/8 inch, inclusive, in
thickness the specimen may be grooved
about 1/8 inch deep, at one place on one side,
For plates over 2-1/8 inches in thickness the

specimen may be grooved at one place on. ..

both sides to leave-a fracture which will in-
clude the horizontal axis of the plate and
have a face at least 2 inches in depth. The
nick-break test specimen may be made
from a broken top longitudinal tension test
specimen when an 8-inch gage length, type
2 specimen is used.

. QQ-S-691¢

- 4.2.2.6 Micro-examination for grain size.
Two specimens for austenitic grain size de-
termination shall be taken to represent each
heat of steel. Ome test specimen shall be
taken to represent a plate from the topmost
part of the ingot or slab and the other test
specimen shall be taken to represent a plate
from the bottom-most part of the ingot or
slab. The microscopic specimen may be ob-

.tained from the unstrained portion of the

tension test specimens if desired .(see 3.1.2).
4.2.3 Examination. =

4231 Visual and dimensional ezamina-
tion. Each plate shall be visually surface
examined on both sides and measured for
dimensional eonformance te determine com-
pliance with this specification.

4.2.3.2 Preparation for delivery. Prior to
shipment, examination shall be made to de-
termine compliance with the requirements
of section 5.

4.3 Test procedure.

4.3.1 The samples selected in accordance
with 4.2,1.1 shall conform to chemical re-
quirements of table I and 3.2.1.

4.3.2 Tension test. Tensile test specimens
shall be pulled in tension to determine com-
pliance with table II. The yield point shall
be delermined by the drop of the beam or
halt in gauge of the testing machine.

4.3.3 Bend test. Bend test specimens shall
be bent cold through 180° to a diameter
which shall have a relationship to the plate
thickness as specified in 3.4 and table IIT,

4.3.4 I'mpact test. The Charpy V-notch im-
pact test shall be performed in accordance
with method.221.1. of Fed. Test Method Std.
No. 151.

4.3.4.1 The test handling tongs shall be
cooled for a sufficient length of time to
reach the test temperature. The test tem-
perature shall be maintained between 7° to
13° F. for class E and, when required, at

7
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approximately minus 50° F. for class A, B,
or C specimens,

4.3.5 Homogeneity test. The specimen
shall be broken at each groove in succes-
sion with a hammer or press, the bending
being away from the groove. Where the
press will not break the large specimen, the
specimen may be split with a gas flame or
by machining and each section broken, One
side of each fracture shall be examined and
the lengths of the seams and cavities de-
termined, by optical methods if necessary.
The fracture shall be in a transverse direc-
tion with respect to direction of rolling of
the plate,

4.3.6 Austenitic grain size. The austenitic
grain size shall be determined by the Me-
Quaid-Ehn test (outlining the grains with
cementite). Affer carburizing, the test

" specimen shall be polished, and compared

" at 100 diameters with standard grain size
charts specified in Fed. Test Method Std.
No. 151.

4.4 Rejection.

4.4.1 Examination. If representative sam-
ples for visual, dimensional, or preparation
for delivery fail to meet the requirements
of this specification when examined in ac-
cordance with 4.2.3, the lot shall be rejected.

44.2 Tests. All product represented by
tests which fail to comply with require-
ments when tested in accordance with 4.3
shall be subject to rejection, unless re-
treated or retested, or both.

4.4.3 Retests. When any plate is rejected
(see 4.4.1 and 4.4.2), additional samples
may be obtained for re-evaluation of the
material, subject to the retest provisions of
Fed, Test Method Std. No. 151.

44.4 ERetreatment. Plates not meeting
the impact, tensile, bend, or homogeneity
standards set forth in this specification,
may be reheat treated and retested for
compliance to the requirements of this spec-
ification.

8

5. PREPARATION FOR DELIVERY

(For civil agency procurement, the defi-
nitions and applications of the levels of pres-
ervation, packaging, and packing shall be
in accordance with Fed. Std. No. 102.)

5.1 Preservation. Plate shall be prepared
for shipment in accordance with level A
or C, as specified (see 6.1).

5.1.1 Level A. Preservation for shipment
shall be in accordance with MIL-STD-163,

51.2 Level C. Preservation for shipment
shall be in accordance with commercial prac-
tice. '

5.2 Packing. Plate shall be packed for
shipment in accordance with level A or C,
as specified (see 6.1).

5.2.1 Level A. Packing for shipment ghall
be in accordance with MIL-STD-163.

5.2.2 Level C. Packing for shipment shall
be in accordance with commereial practice
adequate to insure carrier acceptance and
safe delivery at the lowest rates.

‘5.3 Marking for shipment.

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

5.3.2 Military acfivities. In addition to
any special marking specified in the con-
tract or order, marking for shipment shall
be in accordance with MIL-STD-163.

6. NOTES

6.1 Ordering data. Purchasers should ex-
ercise any desired options offered herein,
and procurement documents should specify
the following:

(e) Title, number, and date of this apeci-
fication.

{b} Class of plate required {see 1.2).

(¢) When shot or sandblasting is
quired (see 3.1.1 and 6.6).

re-
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(d) When class A; B,"G, or D plates over

2 inches in thickness.are to be fur-
nished unheat-treated (see 3.7).

{¢) When class D plates 2 inches and un-
der are to be heat treated (see
3.7.2).‘ 4 S

(f) When class E. plates for hot flanging
or hot forming are to be furnished
in the heat-treated condition (see
3.7.3) and when class E plates for
cold forming are to be funished
in the “annealed” or “normalized
and tempered or stress-relieved
condition”, (See 3.7.3 and 6.4.)

{g) Dimensions (thickness, width, and
length) of plate required (see 3.8).

(h) When impact tests are to be made
(see. 3.2 and 3.5).

() Whether the maximum residual cop-
per shall be 0.25 percent (see ta-
ble I).

(7) The level of preservation, packing,
packaging, and marking required
(see 5.1, 5.2, and 5.3). )

{k) When consignee desires mill test da-
ta (see 4.1).

6.2 Plates should not be sheared or cut
with a torch closer to the finished dimen-
gions than one-half the thickness of the
plate along each end and each side. This
allowance should be specified in the contract
or order.

6.3 When class D or E plates are to be
heated for hot forming subsequent to ship-
ment {rom the steel mill, they should be or-
dered in the unheat-treated condition, and
the heat treatment to obtain grain refine-
ment shall be performed in conjunction with
the hot forming operation, The temperature
to which the plates are heated for hot form-

ing shall be equivalent to and shall not sig-
nificantly exceed the normalizing. tempera-" .

ture. After hot forming, class E (manga-
nese-molybdenum steel) plates should be
gtress-relieved at not less than 1200° F. be-
fore further fabrication (see 8.7).

6.4 Following .cold fabrication, class E
(manganese-molybdenum) steel plates fur-
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nished 'in the annealed condition should be
“normalized and then stress-relieved or
tempered” at not less than 1200° F. as a

. final heat treatment; or if class E steel

plates are furnished in the “normalized and
tempered or stress-relieved” (see 3.7.3) con-
dition should also be stress-relieved at not
less tnan 1200° F., as a finzal heat-treatment.

6.5 In order that class E plates will meet
the impact test requirements (see 3.5), it

-may be necessary to accelerate cooling of

the plates to not less than 1000° F. from
the hot forming (see 6.3) or normalizing
(see 8.4) temperature.

6.6 Blast cleaning (shot or sand).

6.6.1 Plates, 5/8 inch and over in thick-
ness, for the pressure parts of boilers
should be shot or sandblasted by the fab-
ricator after the last heating operation is
completed. When shot or sandblasting of
plates 5/8 inch and over in thickness for
parts other than for the pressure parts of
boilers is required, it should be so specified
(see 6.1) in the contract or order so that
they will be delivered by the manufacturar
commercially free from scale.

6.6.2 Plates less than 5/8 inch in thickness
should not be shot or sandblasted unless
otherwise  specified (see 6.1).

6.6.3 Sandblasted plates shall be coated
to prevent corrosion with rust-preventive
compound conforming to grade 2 of MIL-
C-16173.

6.7 Transportation descriptions. The
transportation descriptions and minimum
weights applicable to this commodity are:

Rail:
Plate, not otherwise indexed-by name,
steel.
Carload minimum weight 40,000
pounds,
Motor:

Plate, not otherwise indexed, steel.
Truckload minimum weight 36,000
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'poundS, subject to Rule 115, Na-
tional Motor Freight Classification.

6.8 Supersession data. Thiz specification
replaces Military Specification MIL-S-871b
{Navy) dated March 1, 1955.

Review activities:

Army—MR, MI
Navy—SH, YD

User activities:

Army—MU
CUSTODIANS: i _
Army—MR Preparing activity:
Navy—SH Navy—SH
____________________ \\\
31
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ROLLING L

DIREGTION /-’f .
TOPMOST PART . rl BOTTOMMOST PART
OF SLAB OR INGOT | OF SLAB OR INGOT
o J
/
Jl'
// E A
! .
N
N e e e — e — — )
N e L
<088
) Top Bottom Bend Homogeneity Impact
Class tensile tensile
longitudinal lengitudinal
A, B,or C 111, 21 31, 41 b - 1 i
D, E 1, 1-1, 2, or 2-1 5 1,1-1, 2, or 2-1
E , ' 3, 3-1, 4, or 4-1

FIGURE 1. Unit plate as rolled.?

“r

1 Same locations as for clasy E, when so ordered (see 6.1).
2 The term “unit plate as rolled” refers to the unit plate rolled from a slab or directly from an ingot.
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