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20 October1976
SUPERSEOING
M“lL-T-151 19( BUOrd)
21 March 1950 and
Amendment I
29 June 1962

MILITARY SPECIFICATION

TUB ING; ROUND, SEAMLESS ALLOY STEEL

This specification Is approved for usa by the Naval Sea
Systems Command (OS ), Dapartmenf of the Navy, and Is ava [ lab Ie
for use by a I I Departments and Agencl es of the Department of
Oefanse.

SCOPE

-, This speclf icatlon covers round seamle,es a I Ioy steel tubing
(see 6.1).

1.2 Classification. Tubing covered by this specification shall be of
tlia. following grades; as speclfled (see 3.2):

Grade A - No. 4130
Grade B - No. 8630

2, APPL I CABLE 00CUMENTS

2, I The fol Iowlng documents of the issues in effect on date of ~nvlta+loti[
for bids or request for proposals form a part of this Spaclflcation fo the;
extent- speci f led herein. I n the event of conf I I c+ between thls sDeci f icatlon
and other documents referenced herel n,
shall apply.

the requ I rements of thls speci f Icatilon

—

SPECIFICATIONS

Ml I Itary

Ml L-H-6875 Heat “Treatment of Steels (Aircraft Pratt ice),
Process for

MI L-C-16173 Corros Ion Praventi ve Compound, So I vent Cutback,
Cold Appl Ication

STANDARDS

Fedara I

FEO-STO- 15 I .Meta 1, Test Methods
. .

B&e flclal comments (recommendations, additions, deletlons) and any pertinent
data which may be of use In improving this document should be” addressed to:
Commanding Off Icer, Naval Ordnance St&ion, Standard lzatlon Olvlsion (6 I I),
Indian Head, MO 20640, by using the se If-addressed Standard I zatlon Document
Improvement Proposa [ (00 Form 1426) appearl ng at the end of thls document or
by letter.
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FED-STD- i 83 Continuous Identification of Iron and
$tee I Products

U!LE!2L

MI L-STD- 105 Sampling Procedures and Tab Ies for I nspectl on
by Attributes

MI L-STD- 129 Markl ng for Sh I pment and Storage

Ml L-STD- 163 Stee I Mi I I Products, Preparation for Shipment
and Storage

PU3LI CAT I ONS

Nava I Sea Systems Command (Code I dent 1000 I )

WR-43 Preparation of Qual Ity Assurance Provisions

(Copies of speclf Icatlons, standards, and publ I cations requl red by
supp[ Iers in connection with apeclf ic procurement functions should be
obtained from ‘the procurl ng actl v I ty or as d I rected by the contracti ng
of ficer, )

2.2 Ot’herpublIcatlons.The fol Iowlng documents form a part of this
specification to the extent specified herein. Un Iess otherwl se Indicated,

tha issue In ef feet on data of i nvltation for bids or request for proposals
shall app]~. I n The event of conf I Ict between th Is speci f icet Ion and other
documents referenced herein, requ I rements of th ls specification sha I I app I y.

American Society for Testing and Materials (ASTM) Standards

ASTM E 0 Tension Testing of Metallic Materials

ASTM E [ 12 Estimating the Avarage Grain S1 ze of Materla Is

(App I Icat’ion for copies should be addressed to the American Society
for Testing and Materials, 1916 Race Street, Phlladelphla, PA 19103. )

Aerospace Materia I Speci f I cations

AMS 2253 To Ierances Carbon and A I IOY Stee I Tub i ng

(App I [cat Ion for cop Ies should be addressed to Society of Automotl ve
Engl rwers, Inc., 400 Commonwea I th Dr I ve, Warrenda I e, PA 15096. )

5. REQUIREMENTS

3. I klanufacture (MIOI ). The tubing shall be drawn from fully kil led
stee I manufactured by e I ther the open hearth or e I ectri c furnace process.
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3.2 Chomlcal Composition (14102). The chemlca I composition of the stee I
shall be as specl fled In Table I . Either grade IS acceptable.

3.3 Greln Size (MI03). The grain size of the steel used for this tubing
shal I be predominately No. 5 or f Iner with grains as large as No. 3
pormisslble, The grain size shal I be determined on a bi I let before
piercing, ho? working, or cold drawing,

3.4 tlea* treatment (MI04), After the last COI d draw pass, the tubing
shri I I be heat t’rested [ n accordance wi’fh Ml L-H-6875 to produce the mechan i ca I
properties I istwd In Table I I .

TABLE I I
NECHANICAL PROPERTIES

Tons I I e S’trength Yield Strength at 0.2% E Iongat[on I n 2 I riches
(Psi ) Offset (PSI ) Ful I Tube Specimen (%)

I [0,000-130,000 85,000-120,000 I2-22

3,5 Dimensions (M I05). The tubing dimensions shal I be as speclf led In the
contract or purchase order (sac 6.2 and 6.4)..

3.6 Tolerances (M I06), Unless otherwise specified (see 6.2), the permissible
variations in dlmonelons shal [ be as specified In AMS 2253,

3.7 Hydrostatic test (Cl ). The tubing shal I not break or permanently
1ncreaae I n 1emdvsr more than 0.003 Inch when subjected, to the hydrostatic c
tesf of 4.9.

3.8 Marking.Al I tubl ng sha I I be marked 1n accordance with FED-STO-183.

3.9 Workmanship, The tubing shal I have a smcdh, clean surface, free
from heavy scale or oxide, pipes, burrs, seams, cracks, tears, grooves,
Iaminatlons, el ivers, pits, and other injurious defacts that may affect
I ta su Itabl I lty for the purpose Intended. Surface imperfections such as
handl [ng marks, straightening marks, I Ight mandral and die marks, sha I low
pits and scale pattarns,shal I not be considered as lnJurlous defects,
provided the imperfections are not deeper than may be removed without
reducing the dlametor or wal I thickness of the tubing below the permisslbla
tolerance 1Imlta, The remova I of surfaca imperfections is not requl rad.

4. QUALI TV ASSURANCEPROVI S 10NS

4. I Responslbi I Ity for Inspactlon. Unless otherwise speclf led In the
contrac’t or purchasa order, tha supp I Ier is raspons I b Ie for the performance
of al I inspection requirement as specified herain. Except as otherwise
speclfled, th~ suppller may utl Ilze hls own facl Ilf’les or any other convner-
c I a I I aboratory acceptab Ie to the Government. The Government reserves
the right +0 perform any of the inspect Ions set forth I n the spec i f I cation
where such i nspectlons are deemed necessary to assure supp I Ies and
servlcos conform to prescrl bed requl raments.

4
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4.2 Qua I ity conformance inspection. The examination and .testlng of tub(ng
shal I be class if ied as qual ity conformance inspection.

4.3 Lot. A I ot sha I I cons I st of. hwgenegus tubing produced from the
same ~t and the same heat treatment..

4.4 Class lflcatlon of characteristics. The characteristics verified by
the tests and examl nations herein are class if led as critical, major, or
ml nor I n accordance w I th WR 43. Tests and examinations that verify critical
characteristics are identified by the symbol (C) and major character lsf’ics
by the symbol (M). The number fol lowing the classl.f Icatlon symbol indicates
the seri a I number of the test or examl natl on, Tests and examl natl ons
which are not. annotated with a classification code are classified minor.

4.5 Examlnatlons.

4.5. I Examl nations of product. Al I ,tublng shall be. visual Iy examined for
comp I i ante w Ith surface cgnd 1ti ons and workmanship requl rernents. Samp Ies
shal I be selected In accordance with Ml L-STD-105, AQL 1.0%, and examined to
essure compl lance with speclf led dimensions and tolerances and Identl f lcatlon
marking requ I rements.

4.5,2 Examination of preparation for del lvery. ~ Preparation for del I very
of a I I tub Ing sha I I be examined for conformance *O the requl rernents of

P

ectlon 5.

4.6 Chemical analysis.

4.6. I Sam I I ng. At least f Ive samples sha I I be selected for check chemical
analysi*ordance with FED-STD-151 +0 represent the,heat in the lot.
Fal lure of the samples to meet the requirements of 3,2 sha I I be cause
for reject ion of the Iot. represented. Check chemlca I am I.ysis may be
waived provided that all of the materla I In the lot can be Ide”ntlf led as
be I ng made from a heat prev Ious Iy ana Iyzed and found to conform to the
chemical composition specified herein.

4.6.2 Method. Specimens “she I I be prepared I n ac&rdance w I th Methods
I I I.2 or I 12.2 of FED-STD-151 and shal I be tested by wet ch.emlcal Or
spectrocheml ca I methods. In the event of dl sputa, analysis sha I I be by

‘wet cheml ca I methods.

4.7 Tensile test:

4.7.1 Sampling. At least one tensi Ie test sample shal I be selected from
aach 1000 f aet or I ess of aach lot for datermi natl on of. mechani ca I pro-
pertl es . . Fa I I ure of the :amp I e to meet the requ I rements” of 3.4. sha 1.I be
cause for rejection of +he lot represented.

4.7.2 Method. Specimens sha I I be’ prepared and. tested i n accordance w I th
@TM E 8.
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4.8 Grain size,

4.8.1 $amplln~. One or more camp Ies sha I I be se Iected from one or more
bl I Iete used In making the tubing lot and suitable for determining the
grain SI ze. Fal lure of tha sample to meet the requirements of 3,3 shal I
be cause for rejection of the lot represented.

4.8.2 Mefhod. Spaclmens sha I I be taken one-ha I f way between the center
and outelda of the bl I lat. The specimens sha I I be approximate Iy I Inch
squara or round and norms [ I zed a’t (650”F, The specimens sha I I be prepared
snd the grain alze determl ned [n accordance with ASTM El 12.

4.9 Hydrostatictest, Al I tubing shal I be subJacTed To the minimum hydro-
stat Ic preeeure speclf lad I n the contract or purchase order (sac 6.2). The
+est sha I I be performad on tub I ng I angths up to 12 feet. The outs I de d [ ametar
of each test length sha I I ba gaged I n the same Iocat Ion before end after

appl icat[on of the speclf led pressura. Fa I I ure of the tubing to meet tha
reqU! remente of 3.7 she I I be cause for reJectlon of the lot.

5, PACKAGING

5. I Preservation. Unless otherwise specl f led, a I I tubl ng sha I I ba coatad
I nsl da and outel da w I’hh corros Ion praventlve compound con form[ ng to MI L-C-
16173, which shall be dl Iuted 50%, by volume, with the solvent speclfled In
paragraph ent It led “Solvent” of Ml L-C-16 173.

5,2 Pack[ng. Unless otherwl se specl f led, tub 1ng sha I I be packed 1n accord-
ance with Ml L-STD-129,

6. NOTES AND CONCLUD[NG MATERIAL

6.1 Intended use. The seamless al Ioy steel tubing covered by this spaclfl -
cat’lon Is manufacfurad 1nto primer tubes subJectad by exp Ioslve cherges to
high I nterna I gas pressures of short duration.

6,2 Order! ng data, Procurement documants shou I d spacl f y:

a. Title, number, and date of this speclflcatlon
b. Dimensions (see 3.5)
c. Quantl ty and I engths
d. Leve 1 of packag I ng, 1f other than IevaIA
e, Preservation, If other than spaclfled In 5. I
f. Tolerance, If other than speclfled In 3.6

9. Hydrostatls test pressure (see 4.9 and 6.3).

6,3 Hydrostatl c tast f I ber etress. I t Is intended that tha tubes covered
by th~~ by tha hydrostatic pressure test to e f I ber
stress no greater than 75,000 pounds par squara inch as ca I cu I ated f rem the
followlng formula:

6
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s=pg=

S = Fiber stress I n pounds per. square 1nch
P = .Hydrostatl c test pressure i n pounds per square 1nch
b = Outs l.de radl us of the tube I n I riches
a = Inside radius of the tube In Inches. .

6.4 ,New designs.. For new designs, standard wa I I thicknesses and diameters
specified [n AND 10[02 should be used where possibla.

6.5 Deflnltlons. For deflnltlons of terms relatlng to metals and metal-
work ng, refer to MI L-HDBK-723.

6.6 Changes from previous Issue, Asterisks are not used In this revlslon
to 1denti fy changes with respect to the previous Issue dus to the extens Iveness
of the changes.

Custodian:
NAVY-OS

Preparing actlvlty:
NAVY-OS
(Project No. 4710 -N414)
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