
MILITARY SPECIFICATION

TUBE , CONDENSER ANO HMT SXCHANCSR WITH INTECRAL FINS
(UNS WY NOS. C71500 , C70600 , C12200)

This specification is ap roved for use by the Naval Sea Systems
ECommand, Department of t e Navy, and is available for use by all

Departments and Agencies of the Department of Defense.

1. sww

1.1 w. l%is specification covers integral finned tubes with plain ends of
copper nickel alloy and copper for use in heat exchanger and condensers.

1.2 ~. Tubes shall be furnished in the following alloys and
tempers, aa specified (see 6.2).

Alloy :
C71500
c70600
C12200

Temper:
1. h+~~dd
2.

2. APPLICABLE DOCUMENTS

2.1 Government documeu$,s.

2.1.1 The following specification
standarda, andehandb~o~ ~orm a part of this documen~ co the extent specified
herein. Unless othervise specified, the issues of these documents are those listed
in the issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

MLITARY
HIL-C-3993 - Copper Base Alloy Mill Products: Pacbging of.
IiIL-L-19140 - Iamber and Plywood, F<re -Retardant Treated.

.,

Beneficial comments (recommendntions, additiom , deletions) and any pertinent
data vhich may be of use in improving this document should be addreaaed to:
Co!mnan&r, ATTN: 03Q42, Naval Sea Systamc Command, 2531 Jefferson Davis
l+vy,Arlington, VA 22242 -S160 by using the Standardization Document
Improvement Proposal (DD Form 1426 appearing at r.heend of this document or
by letter.

AUSC N/A FSC 6710
ION STATEU ENT A. Approved for public release; distribution is unlimited.
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STANDARDS

MILITARY
MIL-STD-271 - Nondestructive Testing Requirements for Metals.
MIL-STD -2035 - Nondestructive Testing Acceptance Criteria.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardizat ion Doc~ents Order
Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

2.2 Non-Government Dublications. The following document forms a part of this
document to the extent specified herein. Unless otherwise specified, the issues of
the documents which are DOD adopted are those listed in the issue of the DODISS
cited in the solicitation. Unless otherwise specified, the issues of documents not
listed in the DODISS are the issues of the documents cited in the solicitation (see
6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

B 359 - Standard Specification for Copper and Copper-Alloy Seamless
Condenser and Heat Exchanger Tubes with Integral Fins.
(DOD adopted)

D 4727- Standard Specification for Fiberboard; Corrugated and
Solid, Sheet Stock (Container Grade) , and Cut Shapes.
(DOD adopted)

(Application for copies should be addressed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103 -I137.)

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
WY be available in or through libraries or other informational services. )

2.3 Order of urecedence. In the event of a conflict between the text of this
document and the references cited herein (except for associated detail
specifications, specification sheets or.MS standards) , the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. RIQUIRSMSNTS

3.1 General. Copper alloy fimed condenser and heat exchanger tubes shall be
in accordance with ASTM B 359 and the additional requirements specif fed herein.

3.2 Recovered materi als . Material covered by this specification shall be
produced from recovered materials to the maximum extent practicable withOut,

~~~%%;htdd~~c%~ed from solid waste and reprocessed to become a source
The term recovered materials means materials which

...
as opposed to virgin raw materials.

3.3 .Soundness. Tubes shall be free of defects which would render them
unusable as determined by visual or nondestructive inspection of completed, finned
tubes in accordance with 4.3.1 and 4.3.3.

3.4 )humber of fins. Unless otherwise specified (see 6.2) , the tube shall have
19 fins with a tolerance of plus one, minus zero, fins per inch as averaged over any
12 inch length.

3.5 JV.n hei~ht. Unless otherwise
0.050 inch, minimum.

3.6 pimens ions. Dimensions shall
standard tube dimensions.

specified (see 6.2) , the fin height shall be

be as specified (see 6.2). Table I lists

2
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TA8LS 1. cube (minimum wa17J,

Nominal Unenlmnced ends Enhanced seccion

Outside wall Outs ide Specified Root Specified
diameter, thickness , dimneter, ❑inimum diameter,
inches inch

minimum
inch wall, inch inch wall , inch

1/2 0.032 0.500 0.049 0.375 0.032

1/2 .042 .500 .058 .375 .042

1/2 .049 .500 .065 .375 .049

5/8 .028 .625 .ofb2 .500 .028

5/8 .035 .625 .049 .500 .035

5/8 .049 .625 .065 .500 .049

5/8 .058 .625 .072 .500 .0S8

5/8 .065 .625 .083 .500 .065

3/4 .028 .750 .049 .625 .028

3/4 .035 .750 .052 .625 .035

3/4 .042 .750 .058 .625 .042

3/6 .oh9 .750 .065 .625 .049

3/4 .058 .750 .075 .625 .058

3/6 .065 .750 .083 .625 .065

3/4 .072 .750 .086 .625 .072

3/4 .083 .750 .095 .625 .083

3/h .095 .750 .109 .625 .095

7/8 .035 .875 .052 .750 .035

7/8 .042 .875 .058 .750 .042

7/8 .069 .875 .065 .750 .049

7/8 .058 .875 .075 .750 “.0S8

A
7/8 .065 .875 .083 .750 .065

1

\
7/8 .072 .875 .086 .750 .072

7/8 .083 .875 .095 .750 .083 “

1 .042 1.000 .058 .875 .042

1 .069 1.000 .065 .875 .049

1 .058 1.000 .075 .875 .058

1 .065 1.000 .083 .875 .065

1 .072 1.000 .086 .875 .072

1 .083 1.000 .095 .875 .083

3
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3.7 Tolerances. Tube tolerances shall be as specified in 3.7.1 through 3.7.3.

3 .7.1 Root diameter. A tolerance of plus O.007 inch and minus 0.003 inch on
the root diameter shall be permitted.

3.7.2 Strai~htness. The straightness tolerances of table II shall apply to
as-finned tube only.

TABLE II. permi ssible vari ations in straieh tness of tube.

Length (feet) Maximum cu~n~ (depth of arc)

Over 3 to 6 inclusive 3/16

Over 6 to 8 inclusive 5/16

Over 8 to 10 inclusive 1/2

Over 10 1/2 inch in an 10 foot portion
Iof the total ength

3.7.3 Qutside diameter of D1ain sections. The tolerances for outside diameter
of the plain sections as shown in ASTM B 359 shall be all negative; that is, a plus
tolerance of 0.000 inches.

3.8 Cleanliness. The inner and outer surface of the tubes shall be delivered
clean, free of dirt, oils, grease, acid, chips, carbonaceous material, free carbon
sulfur bearing compounds and any other forei

Y
matter that render the tube unfit for

their intended use. Contaminants such as su fur or sulfur bearing compounds or
carbon or carbon compounds from lubricants used in forming, machining, or other
processing, and marking materials used for in-process identification shall be
removed from the material prior to any heat treatment. Tubing shall be acid or
abrasive cleaned. Traces of acid or abrasive shall be removed following cleaning.

4. QUALITY ASSURANCE PROVISIONS

4.1 ResDonsibilitv for inspection. Unless otherwise s eci.fied in the contract
for purchase order, the contractor is responsible for the per ormance of all

inspection requirements (examinations and tests) as specified herein. Sxcept as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to ensure supplies and services conform
to prescribed requirements.

.,, 4.1.1 ~esuonsibili~ frcmulin All items shall meet all requirements of
sections 3 and 5. The inspe~tio% se: %~th in this specification shall become a
part of the contractor’s overall inspection system or quality pro ram. Ihe absence

!of any inspection requirements in the specification shall not rel eve the contractor
of the responsibility of ensuring that all products or supplies submitted to the
Government for acceptance comply with all requirements of the contract. Sampling
inspection, as part of the manufacturing o erations, is an acceptable practice to
ascertain conformance to requirements, ~ow%er, this does not authorize submission
of known defective material, either indicated or actual, nor does it commit the
Government to accept defective material.

4.2 Sanmling. Inspection samples shall be selected by the contractor in
accordance with ASTM B 359 as modified by 4.2.1 through 4.2.5. If one or more
defects are found in any sample, the entire lot represented by that sample shall be
rejected. If a lot is rejected, the contractor has the option of screening 100
percent of the lot for the defective characteristics or providing a new lot which
shall be examined in accordance with the sampling plan contained herein.
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4.2.1 ~. For ssmpling purposes,
rhe same composition, temper, size,

a lot shell consist of lengths of tubes of
hoar.created at the same time In the ssma

furnace, offered for delivery at the same time and identifiable by mill records as
originating from one or ❑ore hescs (melts) , as necessa

‘K’
which conform to the

chemical requirements. The total weight of the 10C sha 1 not be greater thsn 10,000
pounds .

4.2.2 Ghfmical an lvsti Samples shall be taken at the time the metal is
east . One sample shallabe taken for each
from the ssme source of molten metal.

fro”p of castings poured simultaneously
Ans ysis of all metal comprising the lot

shsll be performed (see 6.3).

4.2.3 ~val and dimen- ex mina~.s From each lot, a representative
s=wle of cO@eted tubes shall be selected in accordance with table III for
inspection specified in 6.3.1.

TABLE III. S fr i9 L‘maxam~n t ions.

4.2.4 P stmcti e teete Ssmples for tensile tests shall be selected in
accordance with ASTU ~ 359. From each lot a represantstive sample of completed
tubas shsll be selected in accordance with table IV for flattening, flaring and
grain size tests specified in ASTN B 359.

TABLS IV. for deetructi ev tea .

II Lot size I Sample size

IL
2 - 26

- 50
;! - 90

- 150
1:; - 280
281 - 500
501 - 1200

1201 - 3200

4.2.5 Hond structi e tests Ssch tube shall be subjected to the eddy current,
liquid penstranteand hyd~ostaticjpneumstic tests in accordance with 4.3.3.

4.3 ~. Tubes shall be sub ected to the exsmimction
tspecified in 4.3.1 and the tests specified in 4.3.2 t rough 4.4.

4.3.1 dimen~nt twss
Bach sample tube selected in accordance with table 111 %hall be dimensio

and all at

ins ected for conformance with 3.L through 3.7 snd visually inspected for compliance
wig 3.3 and 3.8. Tubes containing one or more defects shall be cause for
rejection.

4.3.2 destructive cesta The sample tubes selected in accordance with 4.2..4

{“
shall be sub ected to the tensile, flattening, flaring, and grain size tests In
accordance v th ASTM B 359 (see 6.3) .

4.3.3 Pondestructl e ~.v Each tube in the finished form shsll be
nondestructively inspected in accordance with ASTM B 359 with the following
modifications (see 6.3).

5
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4.3.3.1 F~z Both eddy current and pressure
(hydrostatic or pneumatic) tests are required:

4.3.3.2 Edd~ raced re. The eddy current test shall be performed in
accordance with the requirements of ASTM B 359 and MIL-STD- 271. The procedure shall
be qualified and approved as required by MIL-sTD-271. Inspection personnel shall be
quslified and certified in accordance with MIL-STD- 271.

4.3.3.3 J.iauidDenetrant inspection. Liquid penetrant inspection in
accordance with MIL-STD.271 shall be erformed on the outside surface and the end

Esurfaces of the smooth ends of the tu es to inspect the area of the tubes missed by
the eddy current test due to “end affect” . Alternatively, the area of the tube ends
missed due to end effect may be cropped off and discarded. Liquid penetrant
acceptance criteria shall be in accordance with F!IL-STD-2035.

4.4 Jnsuection of uackaf’ing. Sample packages and packs, and the inspection of
the (preservation, packing, and marking) for shipment, stowage, and storage shall be
in accordance with the requirements of section 5 and the documents specified
therein.

5. PACKACING

(The packaging requirements specified herein apply only for direct Government
acquisition. )

5.1 pa kac Eiruz.uackine. rkand ma ing. Material shall be ackaged level A or C,
?3packed level A, B, or C, and marked in accordance with MIL-C-3 93 (see 6.2) .

5.2 Naw fire retardant requirements. When specified (see 6.2) , packaging
materials shall be fire retardant treated.

5.2.1 ~. lvwood When specified (see 6.2) , all lumber and plywood
including laminated veneer material used in shipping container and pallet
construction, members, blocking, bracin

f’
and reinforcing shal1 be fire-retardant

treated material conforming to MIL-L-19 40 as follows:

Level A and B - Type 11 - weather resistant.
Category 1 - general use.

Level C - Type I - non-weather resistant.
Category 1 - general use,

5.2.2 Nberboard. When specified (see 6.2), fiberboard used in the
construction of class-domestic, non-weather resistant fiberboard, and cleated
fiberboard boxes including interior packaging forms shall meet the flame spread
index and specific optic density requirements of ASTM D 4727.

5.2.3 ~ushioninz and wraDPi E rials. The use of excelsior, newspaper,
shredded paper (all types) , and s~mi~~hydroscopic or nonneutral materials and all
types of loose fill materials for packaging applications such as cushioning, fill,
stuffing, and dunnage is prohibited. Msterials selected shall have properties for
resistance to fire. Cushioning or wrapping materials shall be provided to prevent
damage and to prevent frse movement of the container contents. Materials having
properties for resistance to fire and acceptable for use within shipping containers
for Navy use are listed in section 6.4 for information.

6. NOTES

(lhis section contains information of a general or explanatory nature that msy
be helpful but is not mandatory. )

6.1 Jntended use. These tubes are intended for high flux density heat
transfer tubes in condensers and other types of heat exchangers.

6
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.,

6.2 P&@&i.tion reauirements.
following:

Acquisition documents must specify the

(a)
(b)
(c)

(d)
(e)
(f)

ii?;
(i)
(j)

Title. number. and date of this suecification.
Alloy ”and temper (see 1.2) . “
Issue of DODISS to be cited in the solicitation, and, if required,
the specific issue of individual documents referenced (see 2.1.1
and 2.2).

Number of fim per inch when ocher than specified (see 3.4).
Height of fin required when other than specified (see 3.5).
Size required (outside diameter and wall thickness) (see 3.6).
Length of tube and len th of plain ends required (see AWN B 359).
~ti~ of tubee req.!red
Lsvel o packa ing and packing required (see 5.1).

fUhe;h~r2N~~ f re retardant packaging ia required (see 5.2, 5.2.1,
. . .

6.3 @nsiderstion of data re.auiremenu. The following data requirwts
should be considered when this specif icetion is applied on a contract.
applicable Data Item Descriptions (DIDs) should be reviewed in conjunction with the
s ecific ecquistion to ensure chet only essential dsta are requesr.ed/provided and
[t at the DIDs are teilored to reflect the requirements of the specific acquisition.

To ensure correct contractual a plication of the data requirements, a Contract Data
!Requirements List (DD Form 1423 must be prepared co obtain the data, except where

DDD FAR Supplement 27.475-1 exempts the requirement for a DD Form 1.423.

Reference
~~ RID title z

DI-MISC-80678 Certification &tn/repOrt ----
4.~3:!34.3.2 , DI-MIsC-8102O Certification dnta for ..-.

. . L.avol I material

The above DIDs were those cleared as of che date of this specification. The current
issue of DOD 5010.12-L, Acquisition Management Systems and Data Requirements List
(AM.SDL),must be searched to ensure that only current, cleared DIDs are cited on the
DD Form 1423.

6.4
‘=eriale ‘e””% dproperties for resistance to fire and acceptable for use within interior pac

shipping conteinere are:

~

Cushioning Haterial, Plestic, Open Cell A-A-440
Paper, Kraft, Treated (Fire Resistant) A-A-189b
Paper, Kraf t, Wrapping UU-P-268, Type II,

CreoleC or D
Fiberboard PPP-F-320
Plestic Film, Flexible, Cellular PPP-C-795, Class 3-Fire

Ratardant
Polyscyrens Expended, Resilient
Plastic, Open Cell, Cushioning

Bound Fiber

Barrier Materials
Rubber, btex Fosm
Rubber, Cellular
Fibrous Glass
Pol scyrene Fosm

1Rub er, Cellular, Synthetic
Pol rethane Foam

rCus ioning Materiel, Resilient Type, Ceneral
Polyurethane Foam, Flexible, Dpen Cell
Foam-In-Place Packa ing Materials:

fCeneral Specificet on For

PPP-C-850, Grads SE
PPP-c-1842, Type I,
Style B

PPP-C-1120. Clsss A.
Grade 1, @pe Optional

MIL-B-131, Type II
341L-R-5001, CreoleA
MIL-R-6130, Creds A
MIL-C-17435

~;::::;o: %sl:
.-

MIL-c-26861
flIL-F-81334

NIL-F-83671
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Supply IternsAboard Navy Ships
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Cushioning
FSIL-F-87090(SA)

6.5 Subiect term (kev word) listing.

Annealed
Condenser tube
Copper alloy
Copper nickel alloy
Fimed heat exchanger tube

6.6 Chances from Previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue due to the extensivenass of the
changes.

Preparing activity:
Navy - SH
(Project .471O-NO26)

8
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS

1. The preparing activity must complete blocks 1, 2. 3.and 8. Inblock 1, both the document number and revisioc
letter should be given.

2. The submitterofthisformmustcompleteblocks4.5,6, and 7.

3. The preparingactivitymustprovidea replywithin30daysfromreceiptoftheform.

NOTE: Thisform may not be used to requestcopIesof documents,nor to requestwaivers,or clarificationof
requirementson currentcontracts.Comments submittedon thisformdo notconstituteorimplyauthorizationto
waive anyportionofthereferenceddocument(s)ortoamend contractualrequirements.

1. 00 CUMEfATNUMBER
RECOMMEND A CHANGE: ~ IIIL.T-22214C(SH)

1.DOCUMENT DATE (YVMMLSO)

930730
00CUMENT 71TLE C12200)

TOBE , CONDENSER AND HEAT SXCHANGER WITH INTEGRAL FINS (ONS -Y NOS. C71500, C70600 .
NATURE OF CMANGE (MenNfy praq,aph number ●nd include pmpmad rewrite, If posWe. Accach ●xtra I&em ●s needed)

REASON FOR RECOMMENDATION

S13_ER 4

wIE UJ% f?r%6f&W-abr/Oaf) b. 0$GAN13.NION ~, -,

ADouess@rfLwhz& code) d. c’EI.3PUONEWA JUeaCd@
.

‘~ 1. OATE SUaRU31E0

(1) Contmwcid (whsMOOJ

f2) AUrOVON
of eppr77ddeJ

PREPARINGACllV17Y
NAME b. TELEPHONE(Incfude Am Code)

John A21iaon (Sea 03M2)~ ~ (2) AUTOVON

‘LEASE ADDRESS ALL CORRRSRONDENCE TO:
8-332-0143

ADORESS(Incfude Zip Coda) IF YOU DO NO1 RECEIVE& REPLYWfTtkUAaS OAYS, CON7AC7:
ommander, SEA 03Q42 Oefeme Quality and Standardization Office

aval SEa Systema Command S203 Leesbql Pike. Suite IA43. FallsChurch. VA 22041-3.166

531 Jbf ferson Davis Hwy. , Arlington, VA Telephone (703) 7S6.23A0 AUTOVON 289-23QO

. . ---- -— -- 2/2fIz->lbu- . ,**X
I Form I 4m. uc I UY ----- ----

?re.mu em tow ●re oosarere.
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