“All technical reports, including standards approved and practices recommended, are advisory only. Their use by anyone engaged in industry or

SAE Technu.l‘ al Board rules provide that:

commitment to conform to or

trade or their use by governmental agencies is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no

be guided by any technical report. In formulating and approving technical reports, the Board and its Committees will not investigate or consider patents wi

matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.”

hich may apply to the subject

R

Society of Automotive Engineers,Inc. SPECIFICATION | ™=

400 COMMONWEALTH DRIVE. WARRENDALE, PA. 185096

AEROSPACE
MATERIAL

AMS 5562A

Superseding AMS 5562

uved 6-1-74

Revised 7-15-80

UNS S§21900

STEEL TUBING, SEAMLESS, CORROSION AND HEAT RESISTANT

9.0Mn - 20Cr - 6.5Ni - 0.28N

1. SCOPE:

1.1 Form: This specification covers a corrosion and heat resistant steel in the form of seamless
tubing.
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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical
methods in accordance with ASTM E353, by spectrographic methods in accordance with Federal
Test Method Standard No. 151, Method 112, or by other analytical methods approved by pur-
chaser:

max

Carbon - 0.04
Manganese 8.00 - 10.00
Silicon - 1.00
Phosphorus - 0.060
Sulfur -- 0.030
Chromium 19.00 - 21.50
Nickel 0.00 - 1.90
Nitrogen 0.15 - 0.40
Molybdenum -- 0.75
Copper -= 0.50

.1 Check Analys$is: Composition variations shall meet the requirements{of AMS 22

Condition: Solution heat treated and descaled.

3.3 Fabrication: Tubing shall be produced by a seamless procesS,) The external and internal sur-
face finishes mpay be produced by pickling, bright annealingi or any method which will provide
the required sfyirface condition and which will not affect, limits of wall thickness ¢r corrosion
resistance, with the exception that centerless ground finish is not acceptable. A light polish
to improve surface appearance may be employed. Passivation treatment shall follow any sur-

face treatment |used.

Properties: Tfibing shall conform to the following requirements:

.1 Tensile Properties: Shall be as follows, détermined in accordance with ASTM A370:

Tensile Strepgth, min 90,000 psi (621 MPa)
0 Yield Strength at 0.2% Offset, min 50,000 psi (345 MPa)
Elongation inl 2 in. (50 mm), min
Strip Specjmens 40%
Full Tube Specimens 45%

3.4.2 Flarability: [Specimenscs‘in 4.3.1 from tubing 0.125 to 2.000 in. (3.18 to 50.80 |mm), inel,
in nominal OD shall withstand flaring at room temperature, without formation of ¢racks or
other visible|defectsy»by being forced axially with steady pressure over a hardeped and
polished tapdred steel pin having a 74-deg included angle to produce a flare having a permanent
expanded OI] not’less than shown in Table I.

TABLE I

Nominal OD Expanded OD Nominal OD Expanded OD
Inches Inches, min Inches Inches, min

0.125 0.200 0.750 0.937
0.188 0.290 1.000 1.187
0.250 0.359 1.250 1.500
0.312 0.421 1.500 1.721
0.375 0.484 1.750 2.106
0.500 0.656 2.000 2.356
0.625 0.781
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3.4.2.1 Tubi

AMS 5562A

TABLE I (SI)

vominal OD
Millimetres

Nominal OD
Millimetres

Expanded OD
Millimetres Mill
19.05
25.40
31.75
38.10
44.45
50. 80

08
37
12

.18 5.
.78 7.
.35 9.
.92 10.69
.52 12.29
.70 16.66
.88 19.84

Expanded OD

imetres

23.80
30.15
38.10
43.71
53.49
59.84

all take the same

& with-neminal OD haetween—ansiztwo-standard -sizes oiven-in-3 4 2 s
—F 1o+ t y—= S

percentage flare as shown for the larger of the two sizes.

3.4.2.2 Flarability requirements for tubing under 0.125 in. (3.18 mm) or over 2.000 in. (76.20 mm) in

3.4.3

nomingl OD shall be as agreed upon by purchaser and vendor.

Pressurke Test: The tubing shall show no bulges, leaks, pinholes, cracks,
subjectg¢d to an internal hydrostatic pressure (P), except that a diametric g
0.002 in. per in. (0.002 mm/mm) of diameter is acceptable.,. The hydrostati
be determined from the equation:

pZ . g2

P=S 5

D2 +d
= Test Pressure in psi (MPa)
= Yield Strength from 3.4:1
= Nominal OD
= Nominal ID
Embritt
holding
copper
crystalline surfacejattack. After exposure, full cross-sectional specimens
(15.88 mm) and (under in nominal OD shall be flattened to a total thickness
times the wallsthickness of the tubing and 1 in. (25 mm) long specimens of

ement: Tubing, after being sensitized by heating to 1250°F * 25 (§
at heat for 60 min< * 5, and cooling in air, shall withstand exposur

or other defects when
ermanent set of
b pressure (P) shall

75°C * 15) in air,
p for 24 hr + 0.25 to

sulfate /sulphuirié acid solution in accordance with ASTM A708 withoyt evidence of inter-

bf tubing 0.625 in.
under load of three
tubing over 0.625 in.
Face of tube on inside

(15. 88 mm)-invnominal OD shall be split and bent 180 deg, with outside sur

3.5 Quality:

ing cracks or other

3.5.1 Tubing, as received by purchaser, shall be uniform in quality and condition and shall have a

finish conforming to the best practice or high quality aircraft tubing.

It shall be smooth, clean,

and free from heavy scale or oxide, burrs, seams, tears, grooves, laminations, slivers, pits, and

other injurious conditions. Surface imperfections such as handling marks,

straightening marks,

light mandrel and die marks, shallow pits, and scale pattern will not be considered injurious if
the imperfections are removable within the tolerances specified for wall thickness but removal of

such surface imperfections is not required.

Tubing shall be free from grease or other foreign matter.

No metallic flakes or particles shall

be collected by a clean white cloth when it is drawn through the length of the bore of a test

sample. Discoloration of the cloth, without the presence of flakes or grit,

is acceptable.
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3.6 Sizes: Except when exact lengths or multiples of exact lengths are ordered, straight tubing will
be acceptable in mill lengths of 6 - 20 ft (1.8 - 6.1 m) but not more than 10% of any shipment shall
be supplied in lengths shorter than 10 ft (3 m).

3.7 Tolerances: Unless otherwise specified, tolerances shall conform to all applicable requirements of
AMS 2243.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of tubing shall supply all samples for vendor's tests
and shall be responsible for performing all required tests. Results of such tests shall be reported
@ to the purchaser as required by 4.4. Purchaser reserves the right to sample and to perform such
confirmatory testing as he deems necessary to ensure that the tubing conforms to the requirements
of this specification.

4.2 Classification ¢f Tests:

L

4.2.1 Acceptance Tests: Tests to determine conformance to requirements for composition (3.1), ten-
(] sile propertips (3.4.1), pressure test (3.4.3), and tolerances (3.7) are-classified|as acceptance
tests and shpll be performed on each lot.

4.2.2 Periodic Tests: Tests to determine conformance to requirement§ for flarability (3}4.2) and em-
] brittlement (3.4.4) are classified as periodic tests and shall be performed at a frefiuency selected
by the vend¢r unless frequency of testing is specified by _purchaser.

4.3 Sampling: Shall be in accordance with AMS 2371 and the,following:
4.3.1 Specimens fdr flarability (3.4.2) test shall be full.tubes or sections cut from tubes. The end of

the specimen to be flared shall be cut square, -with the cut and smooth and free fom burrs, but
not rounded

4.4 Reports:

4.4.1 The vendor pf tubing shall furnish. with each shipment three copies of a report shpwing the
results of tepts for chemical composition of each heat and the results of tests for fensile
properties, pressure test, and tolerance requirements of this specification of eaclf lot. This
report shall [include the purchase order number, heat number, AMS 5562A, size, 4nd quantity
from each hgat.

4.4.2 The vendor pf finished)or semi-finished parts shall furnish with each shipment three copies of a
report showing the purchase order number, AMS 5562A, contractor or other direct supplier of
tubing, part] nuimber, and quantity. When tubing for making parts is produced of purchased
by the parts vendor, that vendor shall inspect each lot of tubing to determine conformance to
the requirements of this specification, and shall include in the report a statement that the tubing
conforms, or shall include copies of laboratory reports showing the results of tests to determine
conformance.

# 4.5 Resampling and Retesting: Shall be in accordance with AMS 2371.

5. PREPARATION FOR DELIVERY:

5.1 Identification: Tubing shall be identified as follows:



https://saenorm.com/api/?name=4f429ba939861c0e1439673def36bbb2

