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e (See 6.7)

MILITARY SPECIFICATION

This specification is approved for use by the Naval Sea Systems Command and is

available for use by all Departments and Agencies of the Department of Defense.
l. SCOPE

1.1 Scope. This specification covers requirements for various classes of seamless
steaal tubes for use as water tubes and superheater tubes in high pressure steam generators.

1.2
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Classification. Tubes shall be one Bt the following classes as specified (see
ad §.5):

- Low carbon steel
- 18 percent chromium - 8 percent nickel austenitic corrosion-resisting
steal (stabilized)
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SPECIFICATIONS

PPP-B=~601 - Boxaes, Wood, Cleated-Plywood.
PPP-B~62)1 - Boxas, Wood, Nailed and Lock-Corner.

PPP~C~650 Crates, Wood, Open and Covered

MILITARY
MIL~-P-116 - Preservation-Packaging, Methods of.

STANDARDS

FEDERAL
FED-STD~151 -~ Metals, Test Msthods.
PED-STD-183 - Continuous Identification Marking of Iron and Steel Products.

MILITARY

MIL-STD-~10S Sampling Procedures and Tables for Inspection by Attributes.

- P L o ma -an = rem
MIL-STD-129 = Marking for Shipment and Storaga.

MIL-STD-271 Nondestructive Testing Requirements for Metals.

Bcneticial comments {recommandations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Ship Engineering Center, SEC 6124, Department of the Havy,
Washington, DC 20362 by using the self-addressed Standardizacion Document
Tmpwnu.m.np Proposal (DD Form 1426) annnarina at the end of this document or
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by letter.
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in connection with specific procurement functions should ;
activity or as diracted by the contracting officer.)

2.2 Other Ths following documents form a part of
the extent specit Unless otherwise indicated, the issue in
invitation for bids or request for proposal shall apply.

seba 1 4 vmded -,
ublicatic req
e obtained from

ublications.
d herein.

AMERICAN SOCIETY POR TESTING AND MATERIALS (ASTM)
A262 - Susceptibility to Intergranular Attack in Stainless Stesl.
E8 -~ Tension Testing of Metallic Materials.
El8 = Rockwell tiardness and Rockwell Superficial Hardness of Metallic
Materials.
2213 - Ultrasonic Inspection of Metal Pipe and Tubing for Longitudinal

Nioemnnsddniibdas

WhBDwWis whiilvd bda TGS ¢
2309 - Eddy-Current Testing of Steel Tubular Products with Magnetic Saturation.
E426 - Blectromagnetic (Eddy-Current) Testing of Seamless and Welded Tubular

Products, Austenitic Stainless Steel and Similar Alloys.
{Application

n for copies should be addressed to the Amarican Society for Tasting and

Materials, 1916 Race Street, Philadelphla. PA 19103.) ,
NATIONAL CLASSIFICATION BOARD
’ National Motor Preight Classification Classes and Rules. s

(Application for copies should be addressed to the ATA Tariff Section,l6l6 P Street,
N.W., Washington, DC 20036.)

URIPORM CIASSIPICATION COMMYTTEE

Vitat ViL: “altiC el awitd awil wwitt s 4 o s

Uniform Preight Classification Ratinga, Rules and Regqulations.

(Application for copies should be addressed to the Uniform Classification Committee

Agent, G. P. EZarl, Tariff Publication Officer, Room 1106, 222 Socuth Riverside Plaza, Chicago,
Illinois 60606.) .

{Tachnical -M(-Pv and technical associatio

Vol Cla

available for :a!exenc. from libraries.
and using Pederal ageacies.)

3. REQUIREMENTS

3.1 Material. Chemical composition shall be as specified in table I.
class ¢ and

Tubes, except
d a, shall be made from billets of killed steel. Primary melting of steel for
class c and e tube may incorporate separate degassing or refining and may be followed by
secondary melting, using either electroslag remelting or vacuum-arc remelting. Steel for
classes a, d, and g tubes shall be made by the open hearth, basic oxygen or electric furnace
process. Steel for classes c and e shall be made by the electric furnace process. Reclaimed .
materials shall be used to the maximum extent possible.

TABLE I. Chemical composition.

lasses Carbon Manga- Silicon Chromium [Molybde- {Sulfur |Phospho~-{Nickel

(see 1.2) nese num {max) rus
{max)
Parcent Percent Percent Percent Percent Percent| Parcent | Percent

a 0.06-0.18| 0.27-0.63| 0.25 max 0.058 0.048 ———————

cl/ .08 max | 2.00 max | .75 max [17.0-20.0 .030 .040 9.0-13.0

q «10-0.20{ 0.20-0.80] .10-0.50| v~e—eca .045 .045 ————————

e .15 max «30-0.60] .50 max [1.90-2.60 .030 .030 ———————

g «27 max 193 max +10 min .058 .048 ————————-
-/Chgg; al composition of claas c stainless steel, grade TP-321 and TP-347 (see 6.5) are

identical excep: for the stabilization elements as specified below:

(a) Grade TP-121 shall have a titanium content of not less than five times the
carbon content and not more than 0.60 percent.

-
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(b) Grade TP-347 shall have a niobium (columbium) plus tantalum content of not
less than eight timas the carbon content and not more than l1.00 percent.

3.2 Manufactura. Tubes shall be made by any proceas or processes which will produce
seamless tubes conforming to this specification, except as specified herein.

3.3 Heat treatment. Tubes shall be heat treated following the hot finishing or cold
drawing operation.

3.3.1 Class a and d tubes shall be heat treated at a temperature of 1200°F or higher.

3.3.2 Class c tubes shall be soclution annealed at a minimum of 2000°F followed by
quenching in water or rapidly cooling by other means. Following the solution anneal, the
tubes shall be given a streas relief anneal for stabilization within the temperature range
of 1500°F to 1650°F.

3.3.3 Class e tubes shall be full annealed, isothermal annealed, or normalized and
tempered. Tempering temperature shall be 1250°F or higher. Normalizing may be accomplished
by cooling in air or in a cooling chamber of a controlled atmosphere furnace.

3.3.4 Class g tubes shall be given a subcritical anneal, a full anneal or a normalizing
heat treatment after the final drawing process.

3.4 Pinish. Tubes shall ba free from mill scale. A tight furnace oxide, 'not to
exceed 0.001 inch (maximum), is acceptable. Slight surface imperfections may be removed by
grinding, provided the wall thickness is not reduced below the minimum specified wall thick-
ness and the ground areas are well faired into the remaining portion of the tube. The

- grinding medium shall be 180 grit or finer. Special precautions shall be taken with class

¢ tubes to insure that the grinding medium has only been used previously on class ¢ tubing
material and contains no foreign metallic particles.

3.5 Mechanical properties. Tubes ghall conform to the mechanical properties specified
in table II.

TABLE II. Mechanical properties.

Class Yield point Ultimate Elongation in
{min) tenasile strength 2 inches
pv4 (min) {min)

I.b/in2 L.b/in2 Percent

a 2/ 2/ 2/

c 30,000 75,000 ’ 3/ 35

d 30,000 55,000 z/ 30

e 30,000 60,000 3/ 30

g 37,000 60,000 I/ 3

élwhen no definite yield point is exhibited, yield strength shall be determined at an
extension under load of 0.005 inch per inch gage length or a 0.2 percent offset
yield strength shall be used.

E/Tenlion test for class a tubes not required. For purposes of design, the following
mechanical properties may be aasumed for class a tubes:

(a) Yield point, minimum, lb/in®: 26,000.

(b) Ultimate tensile strength, minimum, lb/in2: 47,000.
(e) Eleongation in 2 inches, minimum percent: 3S.

2'/'rhese values apply to full section test specimens and longitudinal strip tests 5/16
inch and thicker. 1In the case of strip tests of thickness less than 5/16 inch, the
minimum elongation shall be determined by the following formulas, as applicable:
(a) Class c: E=56t + 17.50.

(b) Classes d, e, and g: E=48t + 15.00.

Where:
E = elongation in 2 inches in percent, and
t = actual thickness of gpecimen in inches.

3.5.1 Hardness. Hardness of tubes shall not exceed the maximum hardnesses of table III,
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TABLE III. Hardness requirements.
Classas Minimum 1/ Maximum
a No requiremant Rockwell B-77 T
[ Rockwell B-70 Rockwell B-90
a Rockwall B-65 Rockwell B-80
e Rockwell B-68 Rockwell B-25
g Rockwell B-68 Rockwell B=-79

-/ginimun requiremants provided for information only. .

3.5.2 Intergranular corrosion. Class ¢ tubes shall be free from precipitated carbides
which result in intergranular corrosion.

3.6 Dimensional characteristics.

3.6.1 w;ll thickness. Variations from the wail thickness specified (see 6.2.1) shall
not exceed the amounts shown in table IV.

7

TABLE IV. Permissible variations in wall thickness ./

- Hot finished tubes Cold drawn tubes
Wall thickness . Outside diametsr, inches Outside diameter, inches
inches M .
4 and under Over 4 1-1/2 and under | Over 1l-1/2
Variation in wall thickness,
percent
0.095 and under over 40 —— 20 22
Under (] —— 0 0
Over 0.095 to 0.150, Over 35 3s 20 22
inclusive Under 0 Q 0 1]
Cvar 0.150 tc 0.180, ovar 33 a3 20 22
inclusive Under. 0 0 0 0
Over 0.180 Over 28 28 20 22
Under 0 Q 0 0
L-/wall thickness readings shall be taken with either pointed or ball type micrometers
or by other means of comparable accuracy. Wall thickness readings shall not include

the thickness of existing tight furnace oxide permitted in 3.4.

3.6.2 Length. The length shall be not less than but may be 0.188 inch (3/16 inch)
more than that specified (see 6.2.1).

3.6.3 Outside diametar. The outside diameter shall conform to the sizes specified
.2 1.) “Uithin *tha tolarances shown in etahle V.
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Size Cold drawn tubes
Outside diamater Tolerances
(inches) Over (inches) | Under (inches)
Under 1 0.004 0.004
1 €6 1-1/2 inclusive .006 .006
Over 1-1/2 to 2 exclusive .008 .008
2 to 2-1/2 axclusive .010 .010 .
2=1/2 to 3 exclusive 012 .012
3 to 4 exclusive 015 015
Nver 4 te 7-1/2 inclusive .015 .025
Over 7=1/2 to 9 inclusive .015 .045
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TABLE V. Outside diameter tolerances. (Continued)
| size | Hot finished tubes
joutside diameter Tolarances
(inchas) Over (inches) | Under (inches)

4 and undsr 1764 1732

Over 4 to 7=1/2 inclusive 1/64 3/64

pver 7=-1/% to 9 inciusive 1/64 i/1% -

3.7 Flaring and flattening.

3.7.1 Plaring. When subjected to the flaring test gpecified in 4.4.4, the test specimen
after flaring shall show no tears or ruptures in the test area, the depth of which exceeds
10 percent of the specified minimum wall thickness. The depth of tears or ruptures shall

be verified by 10X magnification and a calibrated reticle.

3.7.2 Flattening. When subjectsd to the flattening test specified in 4.4.5, the
specimen after the first fiattening step shall show no tears or cracks on the inside, outside
or and surfaces.

3.8 Pddy current. hydrostatic prasaura, and ultrasonic.

3.8.1 Hydrostatic pressure. Each length of tube shall be subjected to a hydrostatic
pressure test as speci 153 in 4.4.6 and shall show no evidence of leaks. Tubes shall be
subjected to a hydrostatic pressure test, preferably, prior to eddy current or ultrasonic
testing.

3.8.2 Eddy current and ultrasonic., Each length of tube with specified minimum wall
thickness of 0.120 inch and below shall be subjected to an eddy current test as specified
in 4.4.7. Each length of tube with a specified minimum wall thickness greater than 0.120
inch shall be subjected to an ultrasonic test as specified in 4.4.7. No tube shall produce
a signal equal to or greater than the calibration notch.

3.9 Lot identification number. For each lot of tubes as defined in 4.2.2, the manu-
facturer shall assign a lot identification number which shall be marked on the tubes as
specified in 3.10.1.

3.10 Identification marking. Tubes supplied shall be marked on each end or continuously

marked for ldentification in accordance with FED-STH=-183.

3.10.1 Marking information. Each tube 1 inch and over in outside diameter and over 3
feet in length shall be clearly and legibly marked by painting or stenciling the following
information at intervals not greater than 3 feet:

(a) Name, trademark or brand name of the manufacturer.

{b} Specification number {(HIL-T7-1628§6).

(c) Class letter.

(d) Outside diameter, wall thickness and length.

(e) Contract number.

(£) Lot identification number (see 3.9).

(g) Heat number.

(h) Date of manufacture (month/year), numerically, date to be preceeded by letter

¢ {s.g5. G=1=77}.

3.10.2 Tags and wire. Tubes iess than i inch in outside diameter or less than 3 feet
in length shall have the markings specified in 3.10.l1 clearly shown on two oil proof tags
securely attached to each tube or bundle of tubes. Tags and securirng wire for tubing shall
not be made of galvanized material.

T i - - - . -
3.10.3 Ths marking fluid shall nct bs harmful &c the tube and shall not rub off or

smear in normal handling. The f£luid shall not be affected by solvents used in subsequent
cieaning and preservation operations by the contractor. ror ¢iass ¢ tubes, theé MATKing
flyid shall not contain any harmful metal, or matal salts, such as zinc, lead or copper which
cause corrosive attack on heating.
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3.11 Workmanship. Tubes shall be of proper dimension with ends cut square, free of
burrs, and shall not deviate from straightness by more than 0.060 inch in 3 feet of length.
Tubes shall be free from laminations, scale, and rust. A tiqht furnace oxxde, not to axceed
9.001 inch {maximum), is accsptable. Tube suriaces shall coniorm to 3.4 and shall not
contain defects such as laps, seams, tears, cracks, grooves, scratches, indentations,
abrasiocns or pits with dapths equal to, or greatar than, l0 percent of the specified minimum
wall thickness or which reduce the wall thickness below the specified minimum wall thickness.
Where defects are encountered, distribution shall be random so as not to provide a potential
circumfersntial or longitudinal failure path.

3.12 Certificate of compliance. FOr each ilot of tubes (see 4.2.2j, the manufacturer
shall provide in each tube bundle (sea $.2.l1) a certificate of compliance (see 4.6).

4. QUALITY ASSURANCE PROVISIONS

4.1 Reaggnsibiligz for insvection. Unless otherwise specified in the contract, the
contractor is responsible for the periormance of all inspection requirements as specified
herein. CxXcept as otherwise speciiied in the contract, .the contractor may use his own or
any other facilities suitable for the performance of the inspection requirements spscified
herein, unless disapproved by the Governmant, The Government reserves the right to perform
any of the inspections set forth in ths specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

4. l 1l Inxgaction system. The contractor shall provide and maintain an inspection

= e
sy-cm Ln avLUlLuali.a -&tll

(see 6.2.2).
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4.2 Sampling for guality conformance inspection.

. )
v

4.2.1 8 le unit. The sample unit shall be that length of tubing drawn from a single
billet or tube hollow.

4.2.2 Lot. Por purposes of sampling,a lot shall consist of tubes or sample units of
the same ¢lass and of the same outside diameter and wail thickness, manufactured from the
same heat of steel and presented for inspection at the same tims, anad heat treated under
the sames conditions as to tamperature and time in a single charge in a batch type furnace or
heat treated under the same conditions during an 8 hour period in a continuous furnace:

4 9 CrmmVdome Bom etdmienl amd Idmomedamal aveamdomasndao Voo amab —t ol Blemdmbmad b
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(tubes cut tO the specified length] samples shall be selected in accordance with the procedures

of MIL~-5TD-105. The acceptable quality level (AQL) expressed as percent defective and in-
spection levels shall be as follows:

. General

- inspection level AQL percent
Visual examination II 1.5
Dimensional examination II 1.5

4.2.4 ling for chemical analysis. One specimen shall be taken from each of two
sample units, EEII ts or tube hollows from each lot for chemical analysis.
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4.2.6 Sampling for hardneas test. One specimen shall be taken from each of two sample
units from each lot of classes a, ¢, d, e, and g tubes following the straightening process.
Tension test specinans shall be used for hardness testing except for class a tubes for which

e e d e 3

ao :lul-a.un A1 2= I- x'uquunu.

4.2.7 sampling for filaring and flattening tests. Random samples from the sample units
(from which proper test specimens shall be prepared), following the straightening process,
shall be selected from each lot in accordance with level IIT of MIL-STD-105 for an AQL equal
to 1.5 percent.

w9
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4.2.8 Sampling for intergranular corrosion test. One specimen from each of two
sample units %rom each 1ot of class ¢ tubes shall be tested as specified in 4.4.8 for
intergranular corrosion.

4.3 Visual and dimensional examination. Each sample unit selected in accordance with

4.2, zshall bha vi -u.‘l]v‘.r nvaminnﬁl and dimensions, as q?nni fiad herain, measursd tc l"e:it}r

conformance with this specification. Any sample unit that deviates from a specific tolerance
shall not be offered for delivery. If the number of nonconforming sample units exceeds the
acceptance number specified, the entire lot shall be rejected or 100 percent examined to
remove all nonconforming tubes. Any deviation from a specific tolerance shall constitute a

defect. Classification of defects is contained in table VI. .
TABLE VI. Classification of defects.
Attributes Defects
Pesign and construction Tubes not the proper class as specified in
(see 3.6.1, 3.6.2, and 3.6.3) contract or order.

Wall thickness, length, and cutside diameter
not as specified; variation exceeds the
allowable limits.

Workmanship (see 3.11) Not free from mill scale as specified.

Contains unallowable surface imperfections.

Out of straightness tolerance.

Marking identification Missing, incompleté, not legible or not
(see 3.10 through continuous as specified.
3.10.3)

Marking fluid harmful to tube or smears

dm memsl) d e
in IIU&"I“L umnu&uu’ .

?ackagiag {see 5.2) Not as required.

4.4 Tests,

4.4.1 Chemical analysis. Millings, drillings, or chips from each specimen selected for
test as specified in 4.2.4 shall be separately analyzed in accordance with the wet chemical -
mathod lll or the spectrographic method 112 of FED-STD=151 to ensure compliance with table
I. Dtillings shall be taken from several points around each specimen. Broken tensile test
specimen may be used for obtaining millings, drillings, or chips. Material to be analyzed

shall be free from dirt, scale, grit, oil and other fctexgn ma:ter and shall consist of not

less than 2 ocunces. If any analysis fails to conform with table I, the lot shall be rejected.

4.4.2 Tension test. Longxtuuanal tension test specimens seiected as specified in
4.2.5 shall be tested in full section up to the capacity of the testing machine: beyond this
limit, strip specimens are permitted. The test specimens shall be in accordance with the
applicable test specimen of ASTM EB. When no definite yield point is exhibited, yield

stzength shall be determined at an extension under load of 0.005 inch per inch of gage

- AF A D mnmsanms ~E el cacean
length or the ',"d.ﬁlu strength shall be determined at an offsat of 0.2 percant cf the gage

length. If any specimen fails to conform to table II, the entire lot shall be rejected._

4.4.3 Hardness test. Hardness testing for classes a, ¢, d, e, and g tubes shall be
performed in accordance with ASTM E18 on test specimens selected as specitied in 4.2.6 to
ensure compliance with the raguirements of table III. If any specimen exceeds the maximum
hardness value of table IIX, the entire lot shall be rejected.

4.4.4 Plaring test. A specimen between 2 and 4 inches in length shall be cut from one
end of each sample selected as specified in 4.2.7 and subjected to a flaring test. Test
specimen ends shall be smooth. Each test specimen shall withstand flaring with a flaring

tool until the specimen at the mouth of the flare has been expanded uniformiy to the require-
ments of tahle VII., The flaring tool shall have a 60 degree included angle, a minimum hard-

12V gree lhciudec ang.le

ness of Rockwell C-50 and a surface finish of 32 mic:o-xnches rms or better. The rate of
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ow and uniform., The afterflared specimen shall meet the requirements of
ing test specimen results do not meet the acceptance/rejection criteria
he entire lot shall be rejected subject to the resubmittal provision of
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TABLE VII. TFlaring test requirement data.

Ratic of insids Hinimum expansion of inside diameter, percent
diameter to ) M
outside diamater 1/ Classes a,c,d, and g Class e
0.9 21 15

.8 22 17

o? 25 19

.6 30 23

5 39 28

o4 Sl 38

3 68 S50

Actual ratio of specimen to be taken to the nearest ratio given. 1Inside and
outaide diameter values to be used with table VII shall be actual specimen

dizensions.

4.4.5 PFlattening test. A specimen not less than 2-1/2 inches in length shall be cut
from each sample selected as specified in 4.2.7. Specimen selected for flattening shall
have no visible surface imperfections prior to conducting the first step of the flattening
test. Surface imperfections may be removed as parmitted by 3.4 prior to conducting the J .
£la:tening test. The specimons shall be flattened cold between parallel plates in :wo steps. -
During the first step, which is a test for ductility, no cracks or tears on the inside, out- i
side, or end surfaces shall occur until the distance betwean the plates is less than ths
value of H calculated as follows:

11 4 als

\ a1

He - s

Where: H = Distance between flattening plates in inches.

t = Specified minimum wall thickness of tube in inches.

d = Spscified outsids diamster of tubs in inches.
e » Deformation per unit length:
For classes a, c and d;: e = 0.09
Por class e: e = 0,08 .
Por class gt e = 0,07,

During the second step; vhich is a test for scundness, the flattening shall be continued
until the specimen breaks or the opposite walls of the tubhe meet. Evidence of inclusions or
laminated material that is revealed during the entire flattening test shall be cause for
rejection. If the flattening test specimen results do not meet the acceptance/rejection

criteria of MIL-STD=105, the entire lot shall be rejected subject to the resubmittal provision

of 4.5.2.

4.4.6 Hydrostatic test, Each tube (see 3,8.1) shall be subjected to the hydrostatic
test pressure specified in table VIII for a minimum of 5 seconds. 1If any tube shows leaks
during the hydrostatic test, it shall be rejected.

TABLE VIII. Hydrostatic test pressures.

Classes Outside diameter Test pressures
L - s s 2
inches lb/in"~

a,c,d,8 and g Under 1 1000
a 1l &0 1=1/2 exclusiva 1500
a 1-1/2 to 2 excluzive 2000
c,d,8 and § 1l to 2 exclusive 2000
a,c,d,e and g 2 to J exclusive 2500
a,c,d,e and g 3 to 5 exclusive 3500
a,c,d,e and g S and over 4500 -
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4.4.7 Nondestructive electric test. BRach length of class a, d, e, and g tubes shall
be tested in accordance with ASTM E309 or ASTM E2ij. Class ¢ tubes shall be tested in
accordance with ASTM E426 or E213. The following calibration standards in 4.4.7.1 and
4.4.7.2 ashall be used for all classes of tubes to establish a minimum gensitivity level for

-.3-3:135' Tuba 1-=gzh= Prnﬂnnlng a -‘ﬂnal QQﬁ=1 £0o Qr graatar than tha galihration noteh

shall be re)ected.

4.4.7.1 Eddy current. The calibration standard shall contain a notch that does not
exceed 10 percent of the minimum specified wall thickness in depth, 0.031 inch (max.) in
wideh or one inch in length. The notech shall be positioned on the outside diameter of the

tube in a lonqitudxnal direction or on the inside diameter of the tube in a <transverse

14 -
dirsction. Tha calibraticn standard shall he mads from defect frase material of the same type

specified minimum wall thickness, and specified outside diameter as the tube to he tested.

4.4.7.2 Ultrasonic. The calibration standard shall contain two longitudinal notches,
one on the inside surfacs and one on the outside surface, sufficiently separated, that
p-.a(1u d(-h!ngu-chahln_ individual! indicatione are ohtainahle from each noteh. Each notch

shall be a mxnimum of 1 inch away from the end of the cal;hration standard. The nocches
shall have a depth not great&r than 10 percent ox the spacified minimum wall thickness, &
width no greater than 2X (twice) the depth and a length not exceeding 1l inch. The notches
shall be in a radial plane parallel to the tube axis. The test shall be performed in two
circumferential directions. The calibration standard shall be made from defect free material
of the same type, specified minimum wall thickness, and specified outside diameter as the

tubs £o be tested. Ulerasonic inspection shall be in accordance with MIL-STD-271.

,,,,,,,,, 2z ammad

4.4.8 Intergranular corrosion test. Each of the specimens of class ¢ tubes selected
in accordance with 4.2.8 shall be prepared and tested in accordance with ASTM A262 Practice
E (Copper-Copper Sulfate-Sulfuric Acid Test) except the rapid screening test shall not be
naad. If tha teat results of either specimens do not meet the requirements of 3.5.2, the

entire lot shall be rejected.

4.5 Rejection.

4.5.1 sample units and finished tubes. If any specimens fail to conform to the require~

ments of 4.2.3 and 4.2.7 ( although the test results for the lot meet the acceptance criteria),
thosa individual sampls units or finishad tuhas reprasentad by the spacimens testad shall

not be offered for delivery. ----------

4.5.2 Tube lots. Tube lots rejected for nonconformance to the tensile, ‘hardness,
in:e:qzanula: corrosion, flaring or flattening tests caused by improper heat treatment may
rasheat treated and retested for conformance by performing the tests specified in 4.4.2
through 4.4.5 and 4.4.8, When retesting reheat treated lots for the case wnere the original
sample units have already bhean cut inte individual tube lengths. the specimens for testing
may be taken from individual tube: vice the sample units as defxned in 4.2.1. Sample sizes
for specimens shall be as speczz;eu in 4.2.5 through 4.2.8. Acceptancs of the rehesat treated
lot shall be based on the fetests meeting the reguirements of 3.5, 3.S5.1, 3.5.2, 3.7.1, 3.7.2
and 3.11. No more than two reheat treatments will be permitted.

4.6 Test reports. The manufacturer shall provide in each tube bundle a certificate of
compliance For that 1ot of tubes which contains the resuits of the following tests:

(¢) Hardness test (see
{d) Flaring test (see 4.
(e) Flattening test (see 4.4.5).

181 Huedroatatic nrassuras test (aaa 4.4, &),
(¢4} HYQICstatic presgurs test (822 S.4:0°

{g) Nondestructive electric tent (as applxcable) (see 4.4.7).

{n} Certification of heat treatment (see 3.3} .
(1) Intergranular corrosion test for class C tubing only (see 4.4.8).

{s&

(b) Tension test (see 4.4
4.

4

To ba acesptabla, the certificate of compliance shall contain the actual test data and shall
be validated by representative of the manufacturer. It shall also include the marking
spe e

{
information s

dm 2 10 1

- A
1] U bl dedVeds

4.7 Inspection of preparation for delivery. Preservation-packaging, packing, and
marking shall be inspected for complIan @ with section S of this document.
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S. PREPARATION FOR DELIVERY

(The preparation for delivery requirements specified herein apply only for direct
Government procuremsnts.)

€,.1 Prasarvarinnenackacina. Prasarvatinne-nackaging shall he laval A aor ¢ as snacified
«a Prsservation-pacxaging, PYreservaticon-pacxaglng ae level A Oor ( as speclfiled
S

(see 6.2.1

S.1.1 Level A. Cleaning, drying, preservation-packaging shall conform to the applic-
able processes, es, procedures and methods of MIL-P-116 and as specified herein:

-

(a) Class a, d, e, and g tubes shall be coated inside and out with typs P-19

preservative to mset the requirements of method I.

(b) Class ¢ tubes shall be unit protected to meet the requirements of method III.
Tube wrapping shall be as specified in 5.2 for the level of packing required.

5.1.2 Level C. Preservation-packaging shall afford protection against corrosion,
deterioration and physical damage during shipment from the supply source to the first

raceiving activity for immedlate use, <The gontractor's normal preservation and packaging

methods may be utilized when such meets the requirements of this level.
5.2 Packing., Packing shall be level A, B or C, as specified (see 6.2.1).

$.2.1 General requirements. Tubes shall be segregated by class, size, and lot, and
shall be packed in accordance with the level specified using tube bundle sizes as follows:

(a) Tubes with a 2 inch outside diameter and under shall be bundled in rows of
4 high in quantities of 30 tubes per bundle.

(b) Tubes over 2 inches in outside diameter shall be bundled in rows of 3 high
in quantities of 1l tubes per bundle.

5.2.2 Level A. Tubes preserved-packaged as specified (see 6.2.1) and in the quantity
required (see 5.2.1) shall be packed in cleated bundles and strapped to a skid base in
accordance with figure 1. P!LO! to fabricating the cleated bundle, the quantity of tubes
shall be completely wrapped, including the ends of the locad, with a double wrap of grease-
proof-waterproof barrier material. The wrapped tubes shall be steel strapped over nominal
2 inch by 4 inch or 2 inch by 6 inch wood cleats positioned.approximately 2 feet from each
eand of the bundle. Unit loads (bundles) exceeding 10 feet in length shall be provided with
additional cleat band(s) located equidistant or not more than 72 inches from the end cleats.
A girthuiss coated or galvanized flat steel strap 1.25 inches by 0.035 inch or equivalent
round steel wire shall be tension tied over each “cleat band. Galvanized corner pro:ectors
shall be required over end grain of cleats when round wire strapping is used. Cleats may be
staggered to permit stacking. The ends of the unit load shall be completely covered with
barrier material as specified herein, overwrapped with burlap {weight bagsis 7.5 ounces per
40 inch width), and further protected with wood caps. Wrapping shall be secured in place
with two parallel bands of steel strapping. The steel strapping shall be as specified

harain,
DSISIN.

$.2.2.1 As an alternate to cleated bundles, tubes completealy wrapped as specified in
S.2.2 may be packed in containers conforming to any one of the following specifications at
the option of the contractor:

Specification Type, clagss or style
PPP=B=§21 Overseas type
PPP=B=62) Class 1
PPP=C=650 Style B

Container closure shall be as specified in the applicable container specification or
appendix thereto. Boxes shall be modified by the addition of wood skids in accordance with

the applicable box specification.

$.2.3 Level B. Tubes presarved-puackaged as specified (see 6.2.1) and in the quantity
required (see 5.2.1) shall be packed in cleated bundles (see figure l) as shown for level
B. The full length wrappings, skid base, and wood end protectors shall be omitted. Ends
of the unit load shall be wrapped as specified under level A.

10

Y

)
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$.2.4 Level C. Tubes preserved and packaged as specified (see 6.2.1) and in the
quantity required (see 5.2.1) shall be packed in container acceptable to the common carrier
which will insure safe dnlivngv ae the destination in a satigfactory condition at the lowest

applicable rats. Con:AI;;;Qt packing “and method of shipment shall comply thh Uniform Freight

e Madkdamal Mabao oo b a o= o= —

Gr NatiOnal MOTOL rraight Rules or ‘Q“lECL‘l

of transportation.

5 Or other carrisr rules applicable to the mode

5.3 Marking. 1In addition to any special marking required herein (see 6.2.1) shipments
shall be marked in accordance with MIL=-STD-129.

5.4 Special zecui:emants. The requited certiﬂxcate of compliance (see 3,12 and 4.6)
shall be placed in a waterproof, greaseproof bag or envelope, identified as to contents, and
placed in each bundle in such a manner to prevent loss or damage of the certificate during
shipment and storage and be accessible without breaking the bundle (see figure 1, note 7).

6. NOTES

6.1 Intended use. Tubes covered by this specification are intended for the uses
specified In 6.1.1 through 6.1.4.

6.1.1 Class a. Class a tubes are intended for use as water tuhes in steam generators

. oaen s 2 - . .. R
operating at a steam pressure not to exceed 750 lb/in ., <Class a tubes are considered
equivalent to resistance-walded carbon steel boiler tubes covered by MIL-T-17188, class a,
and may be used interchangeably in water tube applications. However, if seamless MIL-T-16286

clase a tuhme ara gnacificallv racuasted MIL-T=17128 class a tubas shal)l not he supplied,.

CaRES & SUJBE A28 SPECLIACI.L.Y IegGuelisd, s faCT CaasSS S>eD8o 113- 99 § 2€ SUppLlec.

:lass g tubes are intended for use as water tubes in steam generators.

e. Claas c and class e tubes are intended for use as superheater

6.2 Ordering data.

6.2.1 Procuremant requirements. Procurement documents should specify the following:

{a) me = a mizmrar amd datra AF Lkio
A&/ +aCa8, NUWNLST and Gate GL Ciis

(b} Class designation of tube (see 1.2

{c¢) Minimum wall thickness, length and outside diameter required (see 3.6.1, 3.6.2
and 3.6.3).

(d) Levels of presarvation, packaging and packing required (see 5.1 and 5.2).

{e) Special marking required (see 5.3).

an St
c

(e} ecial markin required -
£ 9 % Mada wa~:dwomam (X S, armamifimaminn {a noad {n a2 nrAacuramand whish invAakaae
Vedeod vawa 4 ULIEHIGIIEHQ Al (.u;.a SPYTLLLdvaLdJii d-a used 4in a PhUwULCUICHIL Wilawill &alavUun

the provision of Requirements for Data®™ of the Armed Services Procurement Regulations

(ASPR), the data identitied below, which are required to be developed by the contractor,

as specified on an approved Data Item Description (DD Form 1664), and which are required to
be delivered to the Governmant, should be selected and specified on the approved Contract
Data Requirement List (DD Porm 1423) and incorporated in the contract. When the provisions
of the 'Requiremants for Data®" of the ASPR are not invoked in a procurement, the data
reguired to be developed by the contractor and required to be delivered to the Government
should be selected from the list below and specified in the contract.

Paragraph Data reguirements Applicable DID Option

4.1.1 Inspection system DI-~R-4803 ——————
program plan

(Copies of data item descriptions required by the contractors in connection with

specific procurement functions should bs obtained from the procuring activity or as directed
pecific progurement functions should be obtained proguring activ cted
by the ¢ ntxactan officer. Unless otherwise indicated, the issue in effect on date of
invitation for bids or request for proposal shall apply.)

'™
[
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%.2.24.1 The data requirements of §.2.2 and any task in section 3,4, or 5 of the
specification required to be performed toc meset a data requirement may be waived hy the
procuring/purchasing activity upon certification by the offeror that identical data were
submitted by the offeror and accepted by the Government under a pravious econtract for

identical item procured to this specification. This does not apply to specific data which

- - PP gt | [Py P - PR . 2 Sl . A = = R
=may bs requirsd for sach procursment regardless of whether an identical item has been

supplied previously (for example, test raeports).

6.3 The various classes of tubes availahle under this specification are substantially
different and the intended uses are for different applications: therefore, special, care
should be exarcised in stocking to avoid loss of identification.

£ 4 Proamtoadn mensd ad acas
T

d 8 manted o - — e
VeSS

in provisicns of this spscification are ths subject of international
standardization agreement ABC-NAVY Standard 25, When amendment, revision, or cancellation
of this specification is proposed which will effect or viclate the international agreement
concerned, the preparing activity will take appropriate reconciliation action through

international standardization channels including departmental standardization offices, if
required. .

§€.5 Ths chemical and mechanical proparty cequirements of the tube classes under this
specification are similar to those of ASTM as follows:
Classes ASTM
a Al92
c A213, grade TP 321, 347
< A209, grads T1
e A213, grade T22
g AZ10, grade Al

6.6 Class £ tubes of revision D have been deleted. They were intended for new constuc-
tion and should not be carried in Naval stocks. Class e tubes will be used as replacement
for class £ tubes.

6.7 Changes from previous issue. The symbol "#" is not used in ghis revision to
identify changes with respect to the previous issue, due to the extensiveness of the changes.

Preparing activity:
Navy - SH
(Project 4710-M429)

12
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INSTRUCTIONS: In a continuing effort to make our standardization documents bstter, the DoD provides this form for use in
submitting comments and suggestions for improvemaents, All users of military standardization documents are invited to provide

auggestions. This fom may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed., In block §, as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loon, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not reiated to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts, Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s} or to amend contractual requirements.

(Foid aiong this iine)

alang this line)

DEPARTMENT OF THE NAVY

NO POSTAGE
NECESSARY
IF MAILED
181 Yo.e

Wy e

UNITED STATES

ENALTY COR PRIVATE USE 5300 BUSINESS REPLY MAIl

FIRST CLASS PERMIT NO. 12503 WASHINGTON D. C.
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

NAVAL SHIP ENGINEERING CENTER (SEC 6124)
DEPARTMENT OF THE NAVY

Ann A

WASHINGTON, D.C. 20362

T e s S s e sn e

o -
. ]
[ ]
L
. . ]
COMMANDER eeS——
b .. ., ]
[
[ - . ]
SEs———
EEEersa——




- .LONG THIS LINE.)

(TO DETACH THIS FORM, C

| cmmn e ouw

——— wm— pum— e —— o e

— ——n — — - R e e e

— — w—— —

Downloaded from http://www.everyspec.com

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See Instructions — Reverse Side)

1. DOCUMENT NUMBER 2. DOCUMENT TITLE

b ADOREBS-(Street, City, State, ZILP Code)

5. PROBLEM AREAS
a Parsgraph Number and Wording:

5. Recommended Wording:

¢. Resson/Rati e tor R d

s T b O L1 AR

7a. NAME OF SUBMITTER (Last, First, MI) — Optionsi

Code) ~ Qptional

¢. MAILING ADDRESS (Street, City, State, ZIP Code) —~ Qptional

8. DATE OF SUBMISSION (YYMMDD)

00 form 1498





