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Standard Specification for

SEAMLESS FERRITIC-AUSTENITIC ALLOY STEEL TUBES'

This standard is issucd under the fixed designation A 669; thc number immediately following the
inaladoption or, in the case of revision, the year of last revision. A aumber in parcathesesindicates the year of last

yearof

tion indicates the

reapproval. A superscript epsilon {e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification® covers seamless fer-
ritic-austenitic steel tubes for heat exchanger
and general service. The steel is intended for
use in general corrosion-resistant applications
with particular cmphasis on resistance to stress-
corrosion cracking. This material may develep
embrittiement if used at temperatures above
615°F (325°C).

1.2 The wbing sizes and thicknesses usually
furnished to this specification anc ¥ to 6 in. (6.4
to 1524 mm), incl, in outside diamecter and
0,020 to 1.10 in. (0.51 10 27.9 mam), in average
wafl thickness. Tubing having other dimensions
may be furnished, provided such tubes comply
with all other rogquirements of this specification.

1.3 The stoel has a microstructure consisting
of about S0% pools of austenite in a femite
matnix.

14 Tubes fumished to this specification
must be able to be expanded into tube shecis
by the conventional methods,

1.5 The values stated in inch-pound umits
are to be regarded as the andand,

2. Applicable Documents
2.0 ASTM Srandard:
A 450 Spocification for General Roguine-
ments for Catbon, Femitic Alloy, and Aus-
tenitic Alloy Stoel Tubes

3. Geaeral Reguirements for Delivery
an Material furnished under this spocifica-
tion shall conform to the applicable reguire-
mnometmmnMSpmﬁmnn
A 450, uniess otherwise providod hencin.

4. Ovdering Information
4.} Orders for material under this specifica-
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tion shall include the following, as required, to
describe the desired material adequately:

4.1.1 Quantity (fect or number of lengths),

4.1.2 Dimeansions (outside diameter and av-
crage wall and length, cut or random),

4.1.3 Name of material (scamless tubes),

4.1.4 Specification number,

4.1.5 Condition (ho! or cold finished),

416 S Tequircments,

4.1.7 Optional requirement (sec 9.4), and

4.1.8 Centification (sec 23.2 of Speclﬁullon
A430),

5. Materials and Manufacture

5.1 The steel shall be made by the electric-
fumace prooess or other primary processes ap-
proved by the purchaser. The primary melting
Ay inooTpoTMe separate degassing or refining,
and may be followed by secomdary melting
using clocirostag remelting or vacuum-arc re-

meling. If sccondary meltiag is employed, the
heat shall be defined as all of the ingots re-

meltod firom 2 single primary heat.

3.2 Tubes shall be made by the scamless
pmmMMbeeiMMﬁniMomold
waorked as

3.3 All tubes shall be furmished in the heat-
ircated condition. The heat trcateent shall be
performaed 2t a temperature of 1850 x SO°F
(f0I0 x 28°C) with subsoquent quenchiag in
water or rapidly cooling by other means.

* Thvis spocificatnn as amdor ahe pamidieaon of ASTM Com-
mioe A1 on Svwd, Staivies Sl and Refnwed ARoys and v
e Qyrort soxpensEdAtty of Suboomeninee A01.10 om Tiehisg.

Cuamern odition Apgwrorved Judly 29, 1523, Publidhed Septeno-
ter 158). Omgimally patdighod ac ASHP - 72 Land previoms
odimon AGER - 19.

2 For ASME RBaiier and Pressune Codie apphication see setted
Speification SA-669 in Soctiom 1l of vha Code.
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5.4 The tubes shall be pickled free from
scale. When bright annealing in accordance
with 5.3 is performed, pickling is not required.

6. Chemical Requirements

6.1 The tubes shall conform to the require-
ments as to chemical composition prescribed in
Table 1.

7. Heat Analysis

7.1 An analysis of each heat of steel shall be
made by the stecl manufacturer to determine
the percentages of the elements specified. If
secondary melting processes are employed, the
heat analysis shall be obtained from one re-
melted ingot or the product of one remelted
ingot of each primary melt. The chemical com-
position thus determined, or that determined
from a product analysis made by the tubular
product manufacturer, shall be reported to the
purchaser or his representative and shall con-
form to the requirements specified.

8. Product Analysis

8.1 An analysis of either one biilel or one
tube shall be made from each heat. The chem-
ical composition thus determined shall conform
10 the requirements specified.

8.2 1f the original test for product analysis
fails, retests of two additional billets or tubes
shall be made. Both retests, for the elemenis in
question shall meet the roguirements of the
specification; otherwise all remaining matemial
in the heat or 1ol {Note 1) shall be ngjocted or, at
the option of the producer, cach biller or tube
may be individurlily tested for acceptance. Billets
or tubes that do mol meet the requirements of
the specification shall be mejocted.

Nome 1—For Ranng roquirements, the tomm for is
as presombod in Table 3,

Nome 2--For fension and hardness ftest moguine-
ments, the term Jo? applics to all tubes pror to culling.
ofthe same momingl diameter and wall thickness whidh
are produced from vive sarne heat of steel. Wihen fina
heat treatment ds in a batch-ype famuoe, a lot shall
intlude only those tubes of the same size and the same
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heat which are heat treated in the same furaace charge,
When the final heat ucetment is in a continuous fur-
nace, a lot shall include all tuhes of the same size and
heat, heat treated in the same fumace at the same
temperature, time at heat and fumace speed.

9. Mechanical Requirements

9.1 Tension Test—One tension test shall be
made on a specimen for lots of not more than
50 tubes. Tension tests shall be made on speci-
mens from two tubes for lots of more than 50
tubes (Note 2). Results of tests shall conform to
the tensile properties prescribed in Table 2.

9.2 Hardness Test—Brnnell or Rockwell hard-
ness tests shatl be made on specimens from two
tubes from each lot (Note 2). Results of tests shall
conform to the hardness requirements of Table
2. -

9.3 One flaring test shall be made on a spec-
imen from cone end of one tube from each lot
of finished tubcs. The minimum expansion of
the inside diameter shall be 10 %.

9.4 Each tube shall be subjected to the hy-
drostatic test, as modified in 9.4.1. When spec-
ified by the purchaser, a nondestructive electric
test, in acoordamce with Specification A 450,
may be used instead of or in addition to the
hydrosiatic test.

9.4.1 The hydrostatic test pressure shall be
twice that calculated in accordance with 10.1
of Specification A 4350.

10. Penmissible Variations in Dimensions

10.} Vamations im outside diameter, wall
thickness, and length from those specified shail
mo! exceed the amounts prescribed in Table 4.

11. Waorkmanship

1.1 Tubes shall have a workmanlike Gnish
amd shall mo1 deviate in straightness by more
tham 0.030 in. im 3 i {0.84 mm/m) of length.

12. Marking

12.1 Im addition to the marking prescribed
in Specification A 450, the marking shall in-
clude whether the tube is hot- or cold-finished.
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