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Standard Specification for
Seamless and Welded Carbon, Ferritic, and Austenitic Alloy
Steel Heat-Exchanger Tubes with Integral Fins *!

This standard is issued under the fixed designation A 498; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 3.2 The purchaser shall specify in the order the diameter,
1.1 This specification covers external helical, integralwa” thickness, and length of unfinned sections; root diameter

finned, seamless or welded low-carbon steel, alloy steel, ar@nd wall thickness of the finned section; number of fins per unit
stainless steel tubes for use in tubular heat exchangers, surfag89th; and the total tube length.
condensers, evaporators, superheaters, and similar he%t

. . . : . Material and Manufacture
transfer apparatus in unfinned end diameters up to 2 in. (50. . )
mm), inclusive. 4.1 The finned tubes shall be manufactured from plain tubes

1.2 The values stated in inch-pound units are to be regardéﬁat conform to one of the following Specifications: A 179/
as the standard. The values given in parentheses are for179M, A 199/A 199M, A 213/A 213M, A 214/A 214M,
A 249/A 249M, and A 334/A 334M.

4.2 Any tests that are required in the plain-tube specifica-
2. Referenced Documents tions that are performed on unfinned lengths of tube in

2.1 ASTM Standards: accordance with this specification need not be performed on

A 179/A179M Specification for Seamless Cold-Drawn the plain tube. .
Low-Carbon Steel Heat-Exchanger and Condenser Pubes 4-3 The fins shall be produced by the cold forming of steel

A 199/A199M Specification for Seamless Cold-Drawn In- OF alloy-steel prime-surface tube. To comply with this specifi-
termediate Alloy-Steel Heat-Exchanger and Condensef@tion, the fin and tube material must be homogeneous.
Tubesd 4.4 Finned tubes shall normally be furnished with un-finned

A 213/A213M Specification for Seamless Ferritic and Aus-€nds, but may be furnished with finned ends if specified.
'Ereunkl)té%Alloy-Steel Boiler, Superheater, and HeatExchangel,':_" Heat Treatment

A 214/A214M Specification for Electric-ResistanceWelded -1 The tube after finning shall be supplied in either the
Carbon Steel Heat-Exchanger and Condenser Fubes ~ @nnealedor as-fabricatedcondition, one of which shall be

A 249/A249M Specification for Welded Austenitic Steel SPecified on the purchaser order. .
Boiler, Superheater, Heat-Exchanger, and Condenser 5.2 The annealed condition is defined as having both the

Tubeg finned and unfinned portions of the tube conforming to the

A 334/A334M Specification for Seamless and Welded Car2PPlicable heat-treatment requirements of the governing

bon and Alloy-Steel Tubes for Low-Temperature Serice ASTM specification for the steel tube analysis involved.
5.3 The as-fabricated condition is defined as having the

3. Ordering Information finned portions of the tube in thas-finnedor cold-worked

specification and the alloy from which the finned tube is to bed! Plain tube portions of the finned tube in the as-fabricated
manufactured. condition suitable for rolling-in operations.

information only.

6. Chemical Composition

' This specification is under the jurisdiction of ASTM Committee A-1 on Steel, 6.1 The steel shall conform to the chemical requirements
Stainless Steel, and Related Alloys and is the direct responsibility of Subcommitteprescribed in the governing plain-tube specification.
A01.09 on Carbon Steel Tubular Products.

Current edition approved Sept. 10, 1998. Published March 1999. Originally
published as A 498 — 63 T. Last previous edition A 498 — 94.
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3 Discontinued; see 1998nnual Book of ASTM Standardgol 01.01.
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7. Tensile Requirements 10. Workmanship and Finish

7.1 The tube prior to the finning operation, or unfinned 10.1 Finished tubes shall be reasonably straight and have
portions of the finned tube, shall conform to the requirementsmooth ends free from burrs. They shall be free from injurious
for tensile properties prescribed in the governing plain-tubelefects and shall have a workmanlike finish. A slight amount of
specification. oxidation will not be considered as scale.

8. Pressure Test 11. Pack;lge Marking brand of th ¢ q
8.1 Each tube after finning shall be subjected to an internaérééélnl;rmﬁe?%?&eor ur::ir;secr) tla?n r::JaE)rleuSac:et(L:JirftiaCrétir:)anmgo?Qi_
air pressure of 250 psi (1.72 MPa) minimunt & s without P ' P P :

showing evidence of leakage. Any evidence of leakage shall btion (annealed or as-fabricated), Specification A 498 tube
9 ge. Any 9 jameter, wall thickness, and tube length shall be marked on a

cause for re!ectlon. The test method used _shall permit eas,[yég securely attached to the bundle or box in which the tubes
visual detection of any leakage, such as testing the tube undgr

water or by the pressure differential metHod. re shlppgd. '_rhe marking need not include the year of issue of
the specification.
9. Dimensions and Permissible Variations 11.2 Bar C_odw_mg—ln addition to the requirements stat_e_d n
i . _ i 11.1, bar coding is acceptable as a supplementary identification
9.1 Diameter—The outside diameter of the unfinned Sec-ethod. Bar coding should be consistent with the Automotive

tions shall not exceed the diameter tolerances as specified inustry Action Group (AIAG) standard prepared by the

the governing prime-surface tube specification (see Fig. 1). primary Metals Subcommittee of the AIAG Bar Code Project
9.2 Wall Thickness-No tube at its thinnest point beneath oo

the fins or in the plain section shall be less than the minimum
thickness specified. 12. Inspection

9.3 Length—The length of the tubes shall not be less than 12.1 The inspector representing the purchaser shall have
that specified when measured at a temperature of 68°F (20°Gantry, at all times while work on the contract of the purchaser
but may exceed the specified value by the amounts given iis being performed, to all parts of the manufacturer’'s works
Table 1. that conern the manufacture of the material ordered. The
manufacturer shall afford the inspector all reasonable facilities
to satisfy him that the material is being furnished in accordance
with this specification. All required tests and inspections shall
be made at the place of manufacture prior to shipment, unless

TABLE 1 Tolerances for Specified Length of Tubes

Specified Length, ft (m) Tolerance, in. (mm) . F
. otherwise specified, and shall be conducted so as not to
Up to 24 (7.3), incl +¥s (3.2) . . . .
Over 24 to 34 (7.3 to 10.4), incl a(6.4) interfere unnecessarily with the operation of the works.
Over 34 to 44 (10.4 to 13.4), incl +%5(9.5) 12.2 Certification—When specified in the purchase order or
Over 44 (13.4) +¥2 (12.7) max

contract, the manufacturer shall furnish a dated report certify-

ing that the material was manufactured, sampled, tested, and
inspected in accordance with the requirements of this specifi-

cation, including the year of issue of the specification.

. . . N , 13. Rejection
“The pressure differential method is describedA8TM Material Research . . . .
StandardsASTM, Vol 1, No. 7, July 1961. 13.1 Any rejection based on tests made in accordance with

this specification, and those allowed by the governing plain-

— Diameter of Unfinned Diameter Over tube specification, shall be reported to the manufacturer.
Section Fins (Note) Disposition of rejected tubing shall be a matter of agreement
) = T between the manufacturer and the purchaser.
- - - gi‘m 13.2 Material that fails in the process of installation shall be
¥ ‘—:—i set aside and the manufacturer notified for mutual evaluation of
AL Fins Per | suitability of the material. Disposition of such material shall be
Wall Thickness of Unit Length | Wall Thickness a matter for agreement.
Unfinned Section of Finned
Section 14. Keywords
Note 1—The diameter over the fins will not normally exceed the 14.1 alloy steel tube; austenitic stainless steel; carbon steel
diameter of the unfinned section. tube; heat exchanger tube; seamless steel tube; stainless steel
FIG. 1 Finned Tube Nomenclature tube; steel tube; welded steel tube
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



