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1. SCOPE:

l.1 Form:

Fform of

1.2 Applics

This specification covers an aircraft-guality, low-allcy
welded tubing.

tion: Primarily for general use in light wallothickness

where i
parte n

2. APPLICAH

inimum tensile strength up to 160,000 pei (L105 MPa) is
ay be welded during fabrication.

LE DOCUMENTS: The following publicationg form a part of

specifig
Material
document

2.1 SAE Pub

ation to the extent specified hereins\ The latest issue
Specifications (AMS) shall apply. ¥\The applicable issug
s shall be as specified in AMS 2350.

lications: Available from S8AE, 400 Commonwezlth Drive,

PA 159

2.1.1 Aerogpace Material Specifications:

96.

2
2

28]

253 - Tolerances, Carbon and Alloy Steel Tubing
259 - Chemical Check Analysis Limits, Wrought Low-Alloy
and Carbon Steels

301 - Aircraft, Quality Steel Cleanliness, Magnetic Parti
Ingpection Procedure

350 - Standards and Test Methods

370 - Quality Assurance Sampling of Carbon and Low-3Alloy

Steels, Wrought Products Except Forgings and For
640> Magnetic Particle Inspection

gteel in the

sectlons
required and

this
of RAerospace
of other

Warrendale,

cle

ging Stock

SAE Technical Board rules provide that: “'All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adliere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. in formulating and approving technical reports, the
Board and its Committees wilf not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themseives against liability for infringement of patents.”
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2.2 ASTM Publications:

ASTM A370 - Mechanical Testing of Steel Products
ASTM El112 - Estimating the Average Grain Size of Metals
ASTM E350 - Chemical Analvsis of Carbon Steel, Low-Alloy Steel,

Available from American Society for Testing and
Materialg, 1916 Race Street, Philadelphia, PA 19103.

Silicon Electrical Steel, Ingot Iron, and Wrought Iron

U.5. Govermnment Publications:

Public

orms venter,

2.3.1 Federal Standardg:

Federfal Test Method

2.3.2 Militlary Standards:

MIL-STD-163 - Steel

3. TECHNICHL REQUIRMENTS:

3.1 Composiftion:

No.

Shall conform to the following percentages by wel
2] determilned by wet chemical methods invaccordance with ASTM E350

spectrolgraphic methods in accordante’with Federal Test Method §
15Y, Method 112, or by other-analytical methods approved by

Carbon
Manganese
Silicon
Phospliorus
Sulfur
Chromium
Nickel
Molybdenum
Copper

Standard No.

Available from Commanding Officer, Naval

apbor Avenue,

151 -~ Metals:;

nin

0.28
0.70
0.15

Test Methods

Mill Products, Preparation for Shipment a

max

- 0.33
~ 0.90
- 0.35
0.025
0.025
- 0.60
- 0.70
- 0.25
0.35

;] PA  18120.

nd Storage

ght,

¢ by
tandard
purchaser:

3.1.1 Check Analysis:

3.2 Condition:

requirements of AMS 2259,

Cold finished and either normalized and tempered,
gtresg~relieved, or otherwise heat treated.

Composition variations shall meet the applicable
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Fabrication:

AMS 6550G

Tubing shall be produced by a welded and drawn process.

The

external and internal surface finishes may be produced by any method which

will pr

ovide

the reguired surface condition and not affect the limits of

wall thickness, with the exception that centerless ground finish is not

accepta

ble.

A light polish to improve surface appearance may be emploved.

3.3.1 Tubing shall be processed to remove the weld bead and any dimensional
indication of the presence of welds.

3.4 Propertieg: Tubing shall conform to the following regquirements; hardness

and ternmpriz—testinmoshetibteperformest—dr srvoordarce withr ASTMA370:
3.4.1 Tensille Properties: 8Shall be as specvified in Table I.
TABLE I
Nominal Wall Tensile Yield Btrength Blongation in
Nominal Qb Thickness Strength at.2% Offset 2 in., %, min
Inches Inch psi, min psi, min Fyll Tube Strip
Up to 0.500, excl Up to 0.188, incl 95,0080 75,000 10 -
Up to 0.500, excl Over 0.188, incl 90,000 70,000 10 -
0.500 [and over Up to 0.188, inel 95,000 75,000 12 7
0.500 |and over Over 0.188 806,000 70,000 15 10
TABLE I (SI}
Nominal Wall Tensile Yield Strength Blongation in
Nominal CD Thicknegs Strength at 0.2% Offget 80 mm, %, min
Millimetrles Millimetres MPa, min MPa, min Fyll Tube Strip
Up to 12.50,] excl Up-to 4.75, incl 655 515 10 -
Up to 12.50,] excl Over 4.75 620 485 10 -
12.50 fand over Up to 4.75, incl 655 515 12 7
12.50 fand ovex Over 4.75 620 485 15 10
3.4.2 Crushing:/Specimens as in 4.3.1 shall withstand, without faillure of the
weld,| cpushing under a gradually applied axial load until th

crosg~secticnal dimension 1s inCreased in one zone by 2U%,

cr until one

complete fold is formed, or until the specimen is reduced in length to
two-thirds of the original length.
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g

3.454.2

3.4.4.3

3.4.3 Grain Sizge: Predominantly 5 or finer with occasional grains

permissible, deterxrmined in accordance with ASTM E112.

3.4.4 Decarburization:

as large as 3

3.4.4.1 Tubing ordered ground, turned, or polished shall be free from

decarburization on the ground, turned, or polished surfaces.
Decarburization on tubing ID shall not exceed the maximum depth
gpecified in Table ITI.

Al

fowable decarburization of tubing ordered for redrawing

specified microstructural requirements shall be as agreed

pu

-chaser and vendore.

Tubing to which 3.4.4.1 or 3.4.4.2 is not applicable shall

coIplete decarburization. Partial decarburization shall n

pr to
hipon by

be free from
bt exceed the

lithits specified in Table II.
TABLE IT
Nothinal Wall Thickness (T) Depth of Partial Decarburization, Inch
Inch Ib oD ID + OD
Up to 0.040, incl Qo257 0.25T 0.30T
Over 0.040 to 0.050, incl 0.009 0.009 0.012
Ovegr 0.050 to 0.070, incl 0.010 0.0LC 0.014
Over 0.070 to 0.080, inck 0.012 0.012 0.016
Over 0.080 to 0-0901 incl 05014 0.014 6.018
Over 0.090 to 0.100, incl 0.015 0.015 0.020
Over 0.100 to 0.150; inel 0.017 0.017 0.022
Over 0.150 to 07200, incl 0.020 0.020 0.026

TABLE II (SI)

Nominal “Wall Thickness (T) Depth of Partial Decarburizati

on, Millimetres

Millimetres iD oD iD + OD
Up to .00, incl 0. 25T U. 25T 0.30T
Over 1.00 to 1.25, incl 0.23 0.23 0.30
Over 1.25 to 1.75, incl 0.25 0.25 0.35
Over 1.75 to 2.00, incl 0.30 0.30 0.40
Over 2.00 to 2.25, incl 0.35 0.35 0.45
Over 2.25 to 2.50, incl 0.38 0.38 0.50
Over 2.50 to 3.75, incl 0.43 0.43 0.55
Over 3.75 to 5.00, incl 0.50 0.50 0.65

ey
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3.4.4.3.1 Limits for depth of decarburization of tubing over 0.200 in. (5.00 mm)
2. in nominal wall thickness shall be as agreed upon by purchaser and
vendor.

3.4.4.4 Decarburization ghall be measured by the micxoscopic method or by
Rockwell Superficial 30-N scale or equivalent hardness testing method on
hardened but untempered specimens protected during heat treatment to

pfevent cthanges in surface carbon content.

Depth of decaxrbu

rigation,

when measured by a hardness method, is defined as the perpendicular
distance from the surface to the depth under that surface below which

then
far
decy

3:4.4.4.1 WH
a3
ng
wil

3.5 Quality:

3.5.1 Steel

3.5.2 Tubing
condiy
gualif
2] oxide,

e is no further increase in hardness. Such measurements
enough away from any adijacent surface to be uninfluenced
rburization or lack of decarburization thereon.

en determining the depth of decarburization, it(ig permi
sregard local areas provided the decarburization of such
t exceed the above limits by more than 0.005)in.
dth is 0.065 in. (1.65 mm) or less.

shall be aircraft quality conforming to AMS 2301.

r as received by purchaser, shall be uniform in guality
ion and shall have a finishconforming toc the best pract]
y aircraft tubing. It shall be smooth and free from hes
burrs, seams, tears, grooves, laminations, slivers, pif
ections detrimental tgousage of the tubing. Surface imp

imperd]
such
shall

imperflections are removable within the tolerances specified fg
thickness but removal”of such surface imperfections is not reqg

3.5.2.1 Whe
) of

accardance with AMS 2640.

upo

s handling marks, straidghtening marks, light mandrel and
pits, and scale pattern will not be considered injuridg

specifidd by purchaser, the tubing, either with or with
e surface, shall be subijected to magnetic particle insp
Standards for acceptance shall be
bysparchaser and vendor.

shall be
by any

ssible to
areas does

(0.13 mm) and the

and

ice for high
vy scale or
g, and other

erfections
die marks,

us if the

r wall

uired.

out machining
ection in
as agreed

Sires:

tubing will be acceptable in mill

than 10%
(3 m).

3.7
applicab

Toleranc

Except when exact lengths or multiples of exact lengths
lengths of 6 -~ 20 {2 - 6 m) bu
of any shipment shall be supplied ia lengths shorter th

es:
le regquirements of AMS 2253.

are ordered,
t not more
an 10 ft

Unless otherwise specified, tolerances shall conform to all
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4. QUALITY ASSURANCE PROVISIONS:

4.1

Regponsibility for Inspection: The wvendor of tubing shall supply all

g

b}

4.:2.2
g

4.3.1

4.4.1

404.2

4.4 Reports:

samples for wvendeor'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 any
confirmatory testing deemed necesgsgary to ensure that the tubing conforms to
the requirements of this specification.

4.2 Classifi i T :
4.2.1 Accpptance Tests: Tests to determine conformance to requirements for

composition (3.1), tensile properties (3.4.1), crushing " (3.4.2), grain

si (3.4.3}, decarburization (3.4.4), AMS 2301 freguency—severity rating
{3.6.1}), and tolerances (3.7) are classified as acteptance ftests and shall
be performed on each heat or lot as applicable.

Perficdic Tegtzs: Tests to determine conformaince to requirenfents for
maghetic particle inspection (3.5.2.1) whéen'specified are dlassified as
perjfiodic tests and shall be performed atla frequency seleciled by the
vendor unless frequency of testing is ‘specified by purchaser.

Samplling: Shall be in accordance with AMS 2370 and the follogwing: a lot
shalll be all tubing of the same sizZe from a single heat, heat] treated as a
batchl or sequentially heat treated in a continuous furnace:l

At |least one sample for the. crushing test of 3.4.2 sghall bel selected from
each 100 ft (30 m) or less from each lot of tubing. Specimens shall have
length equal to 1.5 times the nominal OD of the tube.

Thel vendor ofi tubing shall furnish with each shipment threeg copies of a
report showing the regults of tests for chemical compogitign, grain size,
and AMS 2301 freguency-severity rating of each heat and fox tensile
properties of each lot. This report shall include the purdhase order
number,/~heat number, AMS 6550G, size, and quantity from eadh heat.

The vendor of finished or semi~finished parts shall furnish with each
ghipment three copies of a report showing the purchase order number,

AMS 6550G, contractor or other direct supplier of tubing, part number, and
quantity. When tubing for making parts is produced or 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 lahoratory reports showing the results of tests to determine
conformance.
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