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MARCH 1, 1961

SUPERSEDING
Fed. Spec. Q0Q-T-830
September 15, 1958
(Sce section 6.)

FEDERAL SPECIFICATION

TUBE, STEEL, (CARBON, MECHANICAL;
SEAMLESS AND WELDED)

This specification wos epproved by the Commissioner, Federal Supply Serv-
ice, General Services Administration, for the wse of all Faderal agenciss.

1. SCOPE AND CLASSIFICATION

1.1 Bcope.—This specification covers car-
bon steel mechanical tube for general applica-
tion purposes and structural application (see
6.1).

1.2 Claasification.

1.2.1 Types of steel. — Unless otherwise
specified in the invitation for bids, contract

" or order, the steel is to be furnished as illed,

semi-killed, rimmed or capped at the option
of the producer providing the steel meets all
the requirements of this specification (see
6.1).

1.2.2 Types of tube.—The tube is to be fur-
nished in the following types, as specified
in the invitation for bids, contract, or order
(see 6.1) : )

Seamless.

Electric resistance welded.

Fusion welded.

Furnzace butt-welded.

1.2.8 Conditions of tube.—The tube is to
be furnished in the following conditions, as
specified in the invitation for bids, contract,
or order (see 6.1).

HR—As hot-rolled (seamless only)-

W—As welded (electric-resistance
welded, fusion welded and
furnace butt-welded only).
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CD—As cold-drawn (without final
thermal treatment).
CDSR—Cold-drawn and stress relieved
{finish anneal).
ANL—Annealed (sub-critical).
NORM—Normalized, or normalized and
tempered (see 6.1.1).

QT—Quenched and tempered (see
6.1.2). )

1.2.4 Shapes of tube.—The tube is to be
furnished in the following shapes, as speci-
fied in the invitation for bids, contract or
order,

Round.

Square.

Rectangular.

Special shapes (hexagonal, octagonal, “D*-

shaped, or as negotiated by the contract-
or and procuring agency).

2. APPLICABLE SPECIFICATIONS AND-
STANDARDS \

2.1 The following standards, of the issues
in effect on date of invitation for bids, form
a part of this specification.

Federal Standards:

Fed. Std. No. 48—Tolerances for Steel
and Iron Wrought Products.

Fed. Std. No. 102—Preservation, Pack-
aging, and Packing levels.
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Fed. Std, No. 12%—Marking for Domes-
tic Shipment (Civilian, Agencies).
Fed. Test Method Std. No. 151—Metals,

Test Methods. )

(Activities outside the Federa! Government may
obtain copies of Federal Specifications, Standards.
and Handbooks as outlined under General Informa-
tion in the Index of Federal Specifications, Stand-
ards, and Handbooks and at the prices indicated
in the Index. The Index, which includes cumulative
monthly supplements as issued, iz for sale on & sub-
scription basis by the Superintendent af Drocuments,
U. 8. Government Printing Office, Waskington 25,
D.C

(Single copies of this specification and other prod-
uct specifications required by activities outside the
Federal Government for bidding purposes are avail-
able without charge at the General Services Admin-
istration Regional Offices in Boston, New York, At-
lanta, Chicago, Kansas City, Ma., Dallag, Denver,
San Francisco, Loa Angeles, Seattle, and Washing-
ton, D. C.

(Federa! Government activities may obtain coples
of Federal Specifications, Standards, and Handbooks
and the Index of Federal Specifications, Stapndardas,
and Handbooks from established distribution points

‘in their agencies.)

Militery Standards:

MIL-STD-163 — Steel Mill Products
Preparation for Shipment and Stor-
age. )

{Copies of Military Specifications and Standards
required by contractors in connection with specific
procurement functions should be obtained from the

. procuring activity or as directed by the contracting
officer.}

3. REQUIREMENTS

3.1 Chemical composition.—Chemical com-

position of tube shall be specified by ordering
numbered standard carbon steels shown in
tables I, I, and III and shall meet the chem-
ical composition specified. Table I lists the
standard low carbon steels used exclusively
for seamless and welded tube. Table II lists
the standard carbon steel used for seamless
tube, and table III for welded tube.

3.1.1 Ladie analysis.—The contructor shall

furnish a ladle analysis of each heat or lot of.

stee] showing the percentages of the elements

present. The ladle analvsis for seamless tube
]
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shall meet the requirements of tables I and
11 and for welded tube, the requifrements of
tables I and 1.

3.1.2 Check analysis.—Check analysis shall
be made on all tube specified to steel numbers
over 1026 and SAE 1026. The chemical com-
positions shall meet the requirements of
tables IT and III subject to the tolerances as
shown in tables I'V and V.

3.1.2.1 Check analysis may be waived by
the Government when it can be determined
that the tube is produced from a heat of steel
that is identical to that tested on a previous
lot and found acceptable.

3.2 Mechanical properties, — Mechanical
properties may be specified for tube specified
in the annealed, normalized, normalized and
tempered, or quenched and tempered condi-
tions. When tube is specified to mechanical
properties the requirements shall be as speci-
fied in the invitation for bids, contract or
order.

3.2.1 Tensile properties.—When specified
in the invitation for bids, contract, or order,
the tube shall meet the tensile properties as
specified by the procuring agency when
tested in accordance with 4.6.2.2.1 (see 6.2).

3.2.2 Hardness properties.—When speci-
fied in the invitation for bids, contract, or
order, the tube shall meet the hardpess prop-
erties as specified by the procuring agency
when tested in accordance with 4.6.2.2.2.

3.3 Heat treatment.—When tube is speci-
fied annealed, normalized, normalized and
tempered or quenched and tempered to mech-
anical properties (see 6.1.1 and 6.1.2), the
contractor may determine the detail proce-
dure for heat treatment to meet the specified
mechanical properties,

3.4 Flattening requirements.—When speci-
fied in the invitation for bids, contract, or
order, the tube covered in table I in the an-
neuled or normalized condition shall with-
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stand the flattening test of 4.6.2.3 without
cracking. Except when physical requirements
or hardness tests are specified, grades re-
ferred to In table I in the as hot-rolled or as-
welded condition shall withstand the flatten-
ing test without cracking. In addition, welded
tube required to be subjected to the flatten-
ing test shall not open in the weld or show
evidence of lamination, or incomplete pene-
tration of the weld during the flattening test.
Superficial surface ruptures shall not be con-
aidered as cracks.

3.5 Dimensions and tolerances.

3.5.1 Dimensions. — Dimensions for tube
shall be as specified in the invitation for bids,
contract, or order (see 6.1.4).

3.5.2 Tolerarnces.

3.5.2.1 Round tube—The dimensionsl tol-
erance requiréments of Federal Standard No.

48 shall apply for all round tube. The applic- |

able references to this standard are indicated
in table VI, Cross-sectional dimensional tol-
erances or straightness tolerances for certain
sizes and conditions of tubing are not covered
by this standard and must be negotiated be-
tween the procuring agency and producer
{see 6.1.4).

3.5.2.1.1 Unless otherwise apecified in the
invitation for bids, contract, or order, tube
shall be furnished in mill lengths of five feet
or over. When specific lengths or lengths ex-
pressed as multiples of specific units are ord-
ered, the tube shall be furnished to the re-
quired length with tolerances as indicated in
table VI (see 6.1.5).

3.5.2.2 Square and recu_:.nmdar tube.

3.5.2.2.1 Size and wall thickness tolerances.
—The outside dimensions and wall thickness
of square and rectangular cold-finished tube
shall be as shown in tables VII and VIII-for
unannealed and finished annealed tube. The
tolerances for rectangular tube are based on
the larger external-diameter dimension on a
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ratio of the longer eide to the shorter side
not exceeding 215 to 1. The wall thickness
tolerances shall not apply at the corners. Size
and wall-thickness tolerances for other con-
ditions shall be negotiated between the pro-
ducer and the procuring agency.

- 35.2.22 Corner radii.—Unless otherwine
apecified in the invitation for bids, contract,
or order, corners of square and rectangular
tube shall be slightly rounded inside and
rounded outside, consistent with wall thick-
ness. The outside corners may be slightly
flattened. The corners of sections procesed by
Turk’'s-head rolls do not have constant radii.
The radii of corners for square and rectan-
gular cold finished seamless and butt-weld
tube shall be approximately in sccordance
with table IX and for square and rectangular
hot-rolled or cold-rolled electric-resistance
tube shall be approximately in accordance
with table X.

3.5.2.2.3 Length.—Unless otherwise speci-
fied in the invitation for bids, contract, or.
order, tube shall be furnished in mill lengths
of b feet or over. When specified in the invita-
tion for bids, contract, or order, tube shall be
furnished to exact lengths or lengths ex-
pressed as multiples of epecific units (see
6.1.5). Tolerances from specified lengths
shall be in aecordance with tables XI and XII.

31.5.2.2.4 Twist tolerance.—Twist tolerance
for square and rectangular tube shall be as
shown in tables XIII and XIV when meas-
ured in accordance with 4.5.2.1.

3.5.2.2.5 Straightness tolerance.—Straight-
ness tolerance for square and rectangular
tube shall be 0.060 inch in any 8 feet.

35.226 Squareneas tolerance. — Square-

. ness tolerance for the side of square and

rectangular tube shall be determined as fol-
lows:.

Plus or minus b = ¢ > 0.006 inch.

b = tolerance for out of square,

¢ = largest external dimension across fiats.
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3.5.2.3 Special shaped tubing —All toler-
ances on dimensions, straightness and twist
shall be negotiated between the contractor
and the procuring agency.

3.6 Identification marking.—When speci-
fied in the invitation for bids, contract or
order, tube 1% inch or over outside diameter

“or largest dimensions shall be identified in-

dividually on cne end of the tube. Tube under
13-inch-outside diameter or largest dimen-
gion shall be bundled and a tag bearing the
required identification marking shall be se-
curely fastened to each bundle. The following
shall be marked on the tube or tag:

(e} Specification number.

(L) Steel dmig'nntmn. condition, and heat

number,
(¢) Manufacturer's name or trademark.

3.7 Workmanship.—Seamless and welded
tube shall be free from pipes, eracks, and
tears and, in addition, welded tube shall be

“free from burnt spots and incomplete pene-

tration of the weld. Seamless tube shall have
no welds and welded tube shall have no welds
other than one longitudinal weld necessary
for manufacture. Seamless or welded tube
shall not have any defects which due to their
nature, degree, or extent detrimentally affect
the suitability of the tube for the specified
end use (see 6.1).

4. SAMPLING, INSPECTION, AND TEST
PROCEDURES

4.1 The supplier is responsible for the per-
formance of all inspection requirements prior
to submission for Government inspection and
acceptance. Except as otherwise specified,
the supplier may utilize his own facilities or
any commercial laboratory acceptable to the
Government. Ingpection records of the exam-
ination and tests shall be kept complete and

available to the Government as specified in’

the contract or order.
4.2 Classification of inspection.

4.2.1 Acceptlance inspection.—All examina-
tion and testing specified in this specification

4 Ls

shall be classified as aéceptance inspection
and shall be to determine conformance to the

requirements of this specification to serve as

a basis for acceptance of the material covered
by this Speclﬁcatlon

4.3 Lot.-—Unless otherwige specified in the
invitation fo. bids, contract, or order, & lot
shall consist of tube, manufactured in pro-
duction, submitted for {napection at the same
time, of the same type, the same heat, the
same condition, the same size and wall thick-
ness, and when heat treated subjected to the
same heat treatment.

4.4 Sampling.

4.4.1 Chemical composition (Government
check analysis).—One sample shall be taken
from each heat, The sample ghall be selected
in accordance with methods 111 or 112 of
Federal Test Method Standard No. 151. The
sample shall be forwarded to a Government
or Government approved laboratory as des-
ignated by the procuring agency.

4.4.2 Mechanical properties.

4.4.2.1 Tension and hardness tests.—When
specified, the number of samples for tensile
or hardness tests from each lot shall be in
accordance with table XV, In addition, in the
case of quenched and tempered tube if more
than one quenching charge is represented in
a tempering charge each quenching charge
shall be represented in the samples selected
for testing.

4.4.3 Flattening., — When flattening teats
are specified by the procuring agency, one
sample shall be selected for each 5,000 feet
of tube or fraction thereof per lot or for each
20,000 pounds or fraction thereof per lot,
which ever occurs first.

4.4.4 Visuagl and dimensional,

4.4.4.1 Workmanship and dimension.—A
representative number of sample units shall

be selected in each lot for visual examination_
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for workmanship and dimension examina-
tion. Sample units selected for workmanship
examination may be used for dimensional
examination, "

4.4.4.2 Identification marking.—A repre-
sentative number of sample units shall be
selected for visual examination of {dentifica-
tion marking. Identification marking is cus-
tomarily accomplished after acceptance of
the lot for workmanship and dimensionsl
examination and for testing.

4.4.4.3 Preparation for shipment. — A
repregsentative number of sample units shall
be selected to determine compliance with aec-
tion 5.

4.5 Examination.
4.5.1 Visual.

4.5.1.1 Workmanship. — Sample units
selected in accordance with 4.4.6.1 shall be
examined for compliance with the workman-
ship requirements (see 3.7).

4.5.12 Identification marking. — Sample
units selected in accordance with 4.4.56.2 shall
be examined for compliance with the identi-
fication marking requirements (see 3.6).

4.5.1.8 Preparation for shipment.—Sample
units shall be examined to determine that the
preservation, packaging, packing and mark-
ing for shipment comply with the require-
ments of section 6.

4.5.2 Dimensions and tolerances.—The di-
mensions and tolerances shall be measured or
gaged to determine compliance with the di-
mension and tolerance requirements (see
3.5).

4.5.2.1 Twist tolerance.—The twist toler-
ance (see 8.5.2.2.4) in square and rectangu-
lar tube shall be measured by holding ane
end of the square or rectangular tube on a
surface plate with the bottom side parallel
to the surface plate and noting the height at
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either corner of the opposite end of the same
side above the surface plate.

4.6 Tests,
4.6.1 Tcat_ specimena.

4.6.1.1 Chemical composition.—Specimens
for spectrochemical analysis shall be pre-
pared in accordance with method 112 of
Federal Test Method Standard No. 151.

4.6.1.2 Mechanical properties.

4.6.1.2.1 Tension tests, — Specimens for
tensile tests shall represent the full section
of the tube when practicable. When testing in
full section I8 not practicable the test speci-
mens shall be type T1 through T4, as appro-
priate, of method 211 of Federal Test Method
Standard No. 151. For heavy walled tubing,
type F1 and F2 may be used.

4.6.1.22 Hardness tests.—The test speci-

~men for hardness tests shall be a section

cut from the full section of the tube or the .
full section of the tube may be used.

4.6.1.3 Flattening test. — The specimen
from seamless tube shall be at least 2%
inches in length; specimens for electric-re-
gistance-welded, fusion-welded and furnace-
butt-welded tube ghall be 4 to 6 inches in
length. :

4.6.2 Test procedures.

4.6.2.1 Chemical composition. — Analysis
for chemical composition on samples selected
in accordance with 4.4.1 and test specimens
for spectrochemical analysis prepared in ac-
cordance with 4.6.1.1 shsall be conducted in
accordance with methods 111 and 112 of
Federal Test Method Standard No. 151. Ref-
eree analysis, in case of dispute, shall be con-
ducted by. method 111.

4.6.2.2 Mechanieal properties.

4.6.2.2.1 Tension tests. — Speciiuens pre-
pared in accordance with 4.6.1.2.1 shall -be

5
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tested in accordance with method 211 of Fed-
eral Test Method Standard No. 151.

4.6.2.2.1.1 Yield strength.—Yield strength
shali be determined by either the offset
method or the extension-under-load method
of method 211 of Federal Test Method Stand.-
ard No. 161. When the offset method is used
- the limiting set shall be 0.20 percent (0.002
inch per inch of gage length). The limiting
extengion-under-load shall be calculated as
follows: ’

Y
X = - ——+40.002
E +

where .
X = limiting extension-under-load,
inches per inch of gage length.
Y = sapecified yield strength, pounds
per square inch.
E = 30,000,600, pounds per square
inch.

4.6.2.2.2 Hardness tests.—Specimens pre-
pared in accordance with 4.6.1.2.2 shall be
tested in accordance with method 248 of Fed-
eral Test Method Standard No. 151. Speci-
mens tested in full section shall be adequately
protected from possible deflection of the
tubular section under the testing load.

4.6.2.3 Flattening tests.—Specimens pre-
pared in accordance with 4.6.1.8 shall be
flattened between parallel plates to the ex-
tent indicated in 4.6.2.3.1, 462382, and
4.6.2.3.3 according to the type of tube speci-
fied.

4.6.2.3.1 Seamless tube.—No cracks other
than superficial surface ruptures ghall appear
in the metal until the distance between the
two parallel plates shall be not greater than
the distance ealculated from the following
formula:

_ (A+e)t
T e+ t/D
where: .
H = distance between flattening plates
in inches,

t = mean wall thickness of tube in
inches,

D = outside diameter of the tube in
inches, y

¢ = constant, equal to 0.09.

4.6.2.3.2 Electric-resistance-welded and fu-
sion-welded tube.—The weld ghall be located
90 degrees from the line of the direction of
the applied force. No eracks, other than au.
perficial surface ruptures, shall appear in
the weld until the distance between the flat-
tening plates is less than two-thirds of the
outside diameter of the tube. Likewise no
cracks, other than superficial surface rup-
tures, shall appear in the metal of the tube
other than in the weld until the distance be-
tween the flattening plates Is less than one-
third of the outside diameter of the tube (see
6.9).

14.6.2.3.3 Furnace-butt-welded tube. — The
weld shall be located 45 degrees from the line
of the direction of applied force. No cracks,
other than superficial surface ruptures, shall
appear in the weld until the distance between
the flattening plates is less than three-fourths
of the outside diameter of the tube. Likcwise,
no cracks, other than superficial surface rup-
tures, shall appear in the metal of the tube
other than the weld metal unti] the distance
between the flattening plates is less than
three-fifths of the outside diameter of the
tube,

" 4.7 Rejection. a—

4.7.1 Ezamination—If the representative
sample for visual and dimensional examina-
tion is rejectable, the lot represented by the
sample shall be rejected,

4.72 Tests.—A lot shall be rejected for
failure to comply with any of the test re-
quirements when tested in accordance with
4.6

4.8 Re-examination and retests,

4.8.1 Re-examination. — Lots rejectea on
the basis of visual or dimensional defects may
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be resubmitted for examination upon ap-
proval of the procuring agency provided that
the contractor shall remove all nonconform-
ing units from the lot.

482 Retests—Retests shall be permitted
in accordance with Federal Test Method
Standard No. 161.

5. PREPARATION FOR DELIVERY

5.1 For civil agencies, the definitions and
applications of the levels of packaging and
packing shall be in accordance with Federal
Standard No. 102.

5.2 Preservation and packaging (military).
—Tube shall be preserved and packaged in
accordance with levels'A, B, or C as specified
(see 6.1).

5.2.1 Levels A or B.—Preservation and
packaging of tube shall be in accordance with
the applicable requirements of Military
Standard MIL-STD-163.

522 Level C.— Preservation and packag-
ing of tube shzll be in accordance with com-
mercial practice.

5.3 Packing.—Tube shall be packed in ac-
cordance with levels A, B, or C, as specified
(see 6.1).

5.3.1 Levels A or B.—Packing shall be in
accordance with the applicable requirements
of Military Standard MIL-STD-163.

5.3.2 Level C.—Packing of tube shall be in
accordance with commercial practice ede-
quate to ensure carrier acceptance and aafe
delivery at the lowest rate.

6.4 Marking for shipment.

5.4.1 Marking for shipment for civilian
agencies shall be in accordance with Federal
Standard No. 123 and for military agencies
in accordance with Military Standard MIL~
STD-163.
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(a) Title, numiier. and date of this speci-
fication.
6. NOTES

6.1 Ordering data—Purchasers shauld ex-
ercise any desired options offered herein, and
procurement documents should specify the
following: R L

(b) End use of tube should be noted .in

invitation for bids, contract, or
order (see 1.1).
(¢) Type of steel, if specified (see 1.2.1).
(d) Type and condition of tube (see 1.2.2
and 12.8).
(e) Shape of tube (see 1.2.4).
{fy Composition of tube (see 3.1).
(g} Mechanical properties, if required
(see 8.2).

(h) Flattening requirements, if apecified
(see 3.4).

(¢) Sizes and tolerances (see 3.6}.

(7) Level of preservation, packaging and
packing required {see section 5).

6.1.1 Normalized tube—When normalized °
tube is required, the procuring agency should
not specify whether the tubing is to be nor-
malized or normalized-and-tempered. Custo-
marily, tube is normalized when the nominal
carbon content is less than 0.85 percent and
is normalized-and-tempered when the carbon
content is 0.35 percent or more. The choice
between the two treatments is normally left
to the contractor.

6.1.2 Quenched-and-tempered tube~—Hot
rolled quenched-and-tempered tube and cold-
drawn quenched-and-tempered tube are not
commercially available in all sizes. When
such tubing is desired, the procuring agency
should consult with prospective sources on
availability and economy of choice. When
quenched-and-tempered tube is apecified,
‘whether .seamless or welded, hot rolled or
cold-drawn, the applicable tolerances for
cross-sectional dimensions must be negoti-
ated between the procuring agency and the
contractor.
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6.1.3 Forming quality requirements. —
When tube is ordered to be of -special quality
for forming operations, the procuring agency
should specify the number and types of tests
to determine the formability of the material,
or other standards of acceptance. If the pro-
curing agency specifies ‘an actual forming

. operation or forming of the part for which

the material is intended, the procuring
agency shall furnish a drawing of the part to
be formed. When the choice of quality is
affected by the end use of the tube, or the
forming operation to be performed, the pro-
curing agency should state such information
in adequate detail.

6.1.4 Specifying eross-sectional dimensions
and tolerances. — ]It is possible to specify
cross-sectional tube dimensions by inside
diameter, outside diameter, and wall thick-
ness. But when specifying cross-sectional di-
mensions to definite tolerances, only com-

+ binations of any two dimensions are speci-

fied, not all three. Cross-sectional tolerances
closer than those covered by this specification
are available in certain combinations of out-
side diameter and wall thickness. Such toler-
ances must be negotiated between the pro-
curing agency and the contractor.

6.1.5 Multiple length allowance. — When
tubing is ordered in lengths expressed as
multiples of specific units, the amounts re-
quired for any luss in parting the units
should be included. The customary smount
allowed per unit is shown in table XVI.

6.2 Mechanical properties. — The .geveral
mechanical properties given for selected car-
bon steel tube compositions are included for
information purpose only and are not to be
considered as mechanical properties require-
ments unless 'so specified in the Invitation for
bids, contract, or order. The mechsnical

properties shown -in table XVII are for car-
bon steel round mechanical tubing only.

6.3 This document supersedes Federal
Specification, QQ-T-880, Tube, Steel, Car-
bon, Mechanical, Round; Seamless and
Welded, dated 16 September 1958, and in-
corporates the requirements of Military Spec-
ification MIL-T-5208%3(Ord), Tube, Steel,
Carbon, Mechanical,- Shapes Othér Than
Round; Seamless and Welded, dated 12 Jan-
uary 1960,

6.4 Definitions and other information.—
Department of Defense Supply and Logistics
Handbook Standardization H-8, Steel and
Wrought Iron Products may be consulted for
guidance, general information, and defini-
tions of terms used in this specification. The
Handbook is not intended for use in procure-
ment but is limited to information purposes
only.

6.5 The flattening test for electric-resist-
ance-welded and fusion-welded tube is more

-severe for small outside diameter thick wall

tube than the seamless tube flattening test.

Notice. — When Government drawings, speci-
fications, or other data are used for sny purpose
other than in connection with a definitely related Gov.
ernment procurement operation, the United States
Government thereby incurs no responsibllity . nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the sald drawings, specifications, or other
data, is not to be regurded, by implication or other-
wise as {n any manner licenzing the holder or any
other person or corporation, or eonveying any rights
or permission to manufacture, use, or sell any
pstented invention that may {n any way be related
thereto.

CUSTODIANS:
Army—Ord
Navry—Weps
Alr Force—mARDC,
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TABLE [.—Standard carbon ._stce!s exclusively for seamless and welded mechanical tube
Alloying elements, percenty
Identificgtion -
mbe ¢ Mn P S
Min, Max, Min. | Max. Max. Max.

HT2/1010 0.05 0.15 0.30 0.60 0.040 0.050

MT 1015 .10 .20 .30 .60 <040 .050

MT X 1015 .10 .20 .60 B0 040 050

rT 1020 .15 .25 .30 .60 ‘ 040 050

MT X 1020 A5 23 .70 00 - 040 .050

The percentages for carbon content apply to check analysis; all other percentages
apply to ladle analysis and are sublect to the applicable check analysis tolerances
shovn in tables IV and V. .

4 Purchasers specifying these steels shall use the proper prefix letters in addition
to the identification number.

MT stands for mechanical tubing.
TABLE II.—Standard carbon steels for seamless tube!

Alloying elements, percenbzf, Y
Identification Carbon’ Manganese . Phosphorous Sulphur
nuzmber ’
Min. Max. | ¥in. Max. [ Min. Max, Min. Max,

1022 0.18 0.23 ]0.70 1.00 | =~ 0.040 |— 0.050
1025 22 .28 .30 60 | - 040 | — .050
1026 -22 -23 -& '90 ——— Qow e -050
1030 .28 J34 =) 90 | —-— 040 | — .Q050
1035 ’ -32 -38, c& ¢90 | — OOAO m— -050
1040 37 LA .60 .0 | == 040 | — 050
101.5 -L3 - 50 L] &) o% —— -040 —— 0050
1050 .LB -55 -fﬂ .% ——— t.OLO —— -050
1118 14 L2 11.30 1.60 | —- 040 0,08 ~13
1137 .32 .39 11.35 1.65 | — 040 08 .12

L/ Chenical renges and limits based on ladle analysis,

2/ 51licon, vhen required, shall be specified with the following ranges and limits:
for steel pumber 1022, 0.10 percent maximum, or ranges 0.10 to 0.20, or 0.15 to
0.30 percent es applicable; for steel numbers 1025 to 1050 ranges of 0.10 to 0.20,
or 0.15 to 0.30 percent, as applicable; for steel number 1118 and 1137 inclusive,
0.10 percent maximum, or ranges of 0.10 to 0.20, or 0.15 to 0.30 percent as
epplicable. ‘. '

Copper may alsc be specified, vhen required. Copper is generally specified ts a
minimm of 0.20 percent. .

= : ' 9



Downloaded from http://www.everyspec.com

QQ-T-830a
TaBLE II1.—Standard carbon steels for welded tube?
41l0oying elemsnts, parcent 2/ ’ (Y4
Ideptification -
number Carbon Mangeness Phosphorous Sulphur
BAEE/ Min. Max, | Min, Max. | Min, Marx, Min.| Max.
1022 0.17 0.24 | 0.70 1.00 | «=- 0.040 | --~ 0.050
10235 21 .28 .30 0.60 | --- O0h0 | --- .050
1026 .21 .28 .60 .90 | —-- 0L | --- 050
1030 27 .35 .60 G0 | - OO | -e- 050
1035 '31 '39 -60 om - - -OIIO - a°50
10ko .35 .bs5 . «60 +90 | =-- .00 | --- .050
1045 b2 .51 .60 90 | -em 040 | -a- .050
1050 47 .56 .60 90 | --- Y N .050
y -
Chenical ranges and limits based on ladle apalysis.

2 .

‘/ Purchasers ordering these compositions must specify ‘the prefix deaignation SAE
with the 1dentification oumber.

}/ Silicon, when required, shall be specified in accordance with the folloving
ranges and limite: for steel numbers SAE 1022 and 0.1 parcent maxisum, or ranges
of 0.10 to 0.20, or 0.15 to 0.30 percent, as applicable; for steel numbers SAE
1025 to 1050, ranges of 0.10 to 0.20, or 0.15 to 0.30 percent, as applicable.

1‘/ . .

10

Copper may aleo be specified vhen required.

minimum of Q.20 percent.

(XY

Copper is generally speci¥ssd to a
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TABLE IV.—Check analysis tolerances for carbon steel seamless tube!

Alloying element

Specified range or limit,

L11cuable tolerance2/

percent peroent
Carbond/ (Op to 0.25 inel, 0,02
{Over 0.25 to 0.55 incl. 0.03
(Over 0.55 0.04
Munge nase (Up to 0.90 incl. 0.03
(0“!‘ 0.90 to 1.65 m]-- 0.06
Phoepborus®/ (Up to 0.05 inel.2 0.008%/
(Tp to 0.12 1nc1.§; 0.01%/
Sulphuxe/ Dp to 0.06 incl, 0.008%/
Silicon (Up to 0.35 incl. 0.02
{Over 0.35 to 0.60 inel. 0.05
Copperd/ Up to 0,20 {min) incl. 0.02%/

Unppncible to the compositions ldsted in tables I and II.

g/Ovar the maximum limit or under the minisum limit,

Y Unless misapplication is clearly indicated, check analysis is not specified for
carbon, phosphorus and sulphur in rismed or capped steels, nor for phosphorus and

swlphur in rephosphorized or resulphurized esteels,
j/pp].iu to basic ateel.
v

74

ariation permitted over thes maximum only.
ylppuea to acid Bessemer steel.

A
&

pplisa to coppesr-bearing steel.

Variation permitted under the minimum only.

11
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TABLE V.—Check analysis tolerances for carbon steel welded tube!

Alloying elemant Specified range or limit, Allovable toleranced/ R
percent percent
nder min. Uver max,
Carbon?/ (Up to 0.15 0.02 0.03
(Over 0.15 to 0.40 4ncl. 0.03 0.94
{Over 0.40 to 0.80 incl. 0.03 0.05
Mangane se ' (Up to 0.60 inel. 0.03 0.02
.. (Over 0.60 to 1.15 incl. 0.04 0.04
(Over 1.15 to 1.65 incl. 0.05 0.05
Phosphorus®/ (&/) - 0.01%
Sulphury/ (&) —_ 0.01%/
Silicon ' (Up to 0.30 1ncl. 0.02 0.02
{Over 0.30 ta 0.60 incl. 0.05 0.05
Coppers/ Up to 0.20{min.) inel. 0.02%/ —
Y
Applicable to the compositions 1isted in tables I and III.

2
'/Over the macimum 1limit and under the minimum limit,

2/Iimlt.-ss misapplication 1s clearly indicated, check analysis is not specifiec ‘or
carbon, phospiwius, and sulphur in rimmed or capped steels, nor for phosphorus
and sulphur in rephosphorized or resulphurized steels. '

!l/Variation permitted over the maximum oaly.

2/, Applies to copper-bearing steel. ' ‘

&/Variation pernitted under the minfmum only.

12
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_ TABLE V9.—Dimensional tolerance references to Federal Standard No. 48

Federal Standard Ho. 48
Dimansional Paragraph references
tolerance
Seanless tublng Welded tubing
Hot-rolled cold—dravnY | Hot-rolted | Colddrawmd/
Jutside diameter 16ab5 16abb 16ab72 16ab92
16ab5%/ 16ab62/ "
Inside diameter . — 16abb 16ab7 16ab92
16ab6¥
Wall thickness 16ab5 16abb 1émb8 16abl
16ab52/ 16ab
Straightness - 16abl2 16abl2 16abl2 16abl2
ength? 16ab3 16ab3 16ab3 16ab3

ifuhile nermally only two cross-section dimensions may be specified as subject to
jefinite tclerances (6.1,4), when seamless tubing and furnance butt-welded tublng
in the as-cold-dravn or coli-dravn-and-stress-relieved conditions are ordered tc
sutsije siameter and insice diameter, the following rule epplies: Wall thicknecss
at any paint shall rot vary by more than * 10 per cent from the mean wall thick-
ress &s calcuiated froxz the mean of the maxioum and minizum pernmissible outslide
and insije diameters. I the tolerances for outside and inside diameters are
fi=t =7 equal value, than special attentior must be giver to determinaticn of the

mean wall thickness.
2 .
Applicable to furnace butt-welded tubing only.

“/sqection of paragraph 16ab3 under heading "Mechanical Tubing, Round®,

13
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TABLE VII.—Tolerances, outside dimensions and wall thickness seamless and buttweld square
and rectangular mechanical tube plus and minus, inch

largest outside dimenaion Wall Tolerances for cutside
across flats, inch thickness dimensions, including con-
vexity or concavity

To 3/4 inecl. 0.065" end lighter 0.015

Tol 3/h {incl. .065" and hsavier .010

Over 3/4 to 1-1/4 inel. All thicknese . .015

Over 1-1/4 to 2-1/2 inel. All thickness .020

Over 2-1/2 to 3-1/2 1ncl. +065" and lighter .030

Over 2-1/2 to 3-1/2 incl. Over .065" .025

Over 3-1/2 to 5-1/2 ipel. All thickness .030

Over 5-1/2 to 7-1/2 inel. All thickness 14

¥all thickness: The tolerance 1s Plus and minus 10 percent of nominal wall
thickness.

TAaBLE VIIl.—Tolerances, outside dimensions and wall thicknesses electric resistance welded
square and rectangular mechanical tube, plus and minus

largest paminal cutsids Wall thickness, Outeide tolerance at

dimension, inches ineh all sides at cormers
inch

3/16 to 5/8 incl. 0.020 t00.083 1mel. . . 0.004

Quer 5/8 to 1-1/8 <ncl, -025 to .156 inel. .005

Over 1-1/8 to 1-1/2 1incl. .025 to .192 impel. .006

Over 1-1/2 to 2 inecl. .032 to .192 ipcl. .008

Over 2 to 3 incl. .035 to .259 incl. 010

Over 3 to 4 1pel. ;049 to .259 incl. : .020

Over 4 to 6 ipcl. 65 to .259 incl. T.020

Convexity end concavity: gShapes having tvo parallel sides.are aleo mesgured in the
center of the flat sides for convexity and concavity, this

tolerance applies to the specific site determined at the
corners, and is measured cn the following basis:

longes: nominal cutside Tolerance
dimension, inch Plus end minums, inch
2-1/2 and under . .010
Over 2-1/2 .015

Wall thicknesa: The tolermnce is Plus and minus 10 percent of naminal wall thicknesas.

14
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TABLE IX.—Dimensions of corner radii for equare and rectangular carbon steel seamless
and buttweld meckanical tube

Wall thickness, inches Maxirnm rudii of corners,
- inches
Over 0020 to 0049 1ncl. ) 3/32
Over .049 to .065 incl. : 1/8
Over .065 to .083 incl. 9/6k
_ Over .083 to .09 incl. . - 316
Qver .095 to .109 incl. 13/6k
Over .109 to .13 imncl. 1/32
Over .134 to .156 incl. 1/4
Over .156 to .188 incl, 9/32
Over .188 to .250 inel. 11/32
Over .250 to .313 inel. 7/16
Over .313 to .375 inmel. 1/2
Over .375 to .500 incl. 11/16
Over .500 to .625 inmcl. 21/32

TABLE X.--Dimensions of corner radii for square and rectangular carbon steel electric
resistance welded mechanical tube

Square and rectangular made Wall thickness Radius

from tubes vhoge diamester B.¥W. gage
ranges from

1/2 to 1-1/2 incl. 22 @o028) 1/32" to 1/16"
1/2 to 2-1/2 ipcl. 20 (.035) 1/32" to 1/16"
1/2 to b 1incl. 18 (.049) 3/64" to 5/64"
1/2 to 4-1/B incl. 16 (.065) 1/16" to T/64"
3/4 to L-1/8 inel. 14 (.083) 5/64" to 1/8"
Over 4-1/8 to 6 incl. 1t (.083) 3/16" to 5/16"
1 to 4-1/8 incl. 13 {.095) 3/32" to 5/32"
Over 4-1/8 to 6 incl. 13 (.095) 3/16" to 5/i6"
1-1/4 to 4"incl. 12 (.109) - 1/8" to 13/64™
Over 4" to 6 incl. 12 (.109) 3/16" to 716"
1-1/L to 4 incl.- 1 (.120) 1/8" to T/32"
Over 4 to 6 incl. 1 (.120) 7/32" to T/16"
2 to 4 incl. 10 (.134) 5/32" to 9/32"
Over & to 6 incl. 10 (.134) 1/32" to T/16"
2 to 4 tnel. 9 5.1!;8; 3/16" to 5/16"
Over 4 to € incl. 9 (.18 1/32" to T/16"
2 to 6 incl. 8 {.165; /6" to 1/2"
2 to 6 incl. T (180 1/4" to 1/2"
2-1/2 to 4 1nel. 6 (.203) 5/16" to 9/16"
Over 4" to 6" incl. 6 (.203) 5/16" to 9/16"
2-1/2" to 6" incl Z Iazo; 3/8" to 5/8"
2-1/2" to 6" incl. 238) 3/8" to 5/8"
2-1/2" t¢ 6" tncl. 3 (.259) 3/8" to 5/8"

The above dimensions commonly apply to grtde M 1010 and greds MT 1015. Dimenaions
on higher carbon grades should be negotisted between the purchaser and producer.




Downloaded from http://www.everyspec.com

QQ-T-830a

TABLE X'I.—Lcngth tolerances — seamless and buttweld tube

Lengths Tolerances, inch
Plus Minus
1/ to b feet incl. /8 0.000
Over 4 to 12 feet inel. *.3/16 0.
Over 12 to 2L feet 4nel. 1/4 0.000

Over 2k feet, an additicnal 1/8 inoch for each eddltion 10 feet, or fraction thereof.

TABLE XI1—Length tolerances — electric resistance welded steel tube

Lengths

Tolerances, inch

1l to 3 £t. incl..

Over 3 to 12 ft. inecl.
Over 12 to 20 £t. incl.
Over 20 to 30 ft. 1inecl.
Over 30 to 40 f£t. incl.

Plus or ednus 1/16"
Plus or minus 3/32"
Plus or minus 1/8"
Plus or minus 3/16"
Plus or mipnus 3/8"

TABLE XII1l.—Tuwist tolerances electrical

resistance welded carbon mechanical tube

largest Aimension
inches

Tviet tolerance in 3 feet,

inch
Under 1/2 0.032
1/2 to 1-1/2 incl. 0.050
Over 1-1/2 to 2-1/2 inecl. 0.062
Over 2-1/2 to 4 incl. 0.075
Over b to 5-1/2 incl 0.087

TABLE XN.—Twist tolerance — seamless and buttweld carbon mechanical tube

LaTgest dimension

Maximm twist in 3 feet,

16

inches inches
Under 1/2 .050
1/2 to 1-1/2 incl. .075
Over 1-1/2 to 2-1/2 incl, .095
Over 2-1/2 125
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TABLE XV.—Sampling for tension and hardness tests

Feet of tubing per lot

Humber of

samples
per lot

Up to 5,000, incl.

Over 5,000 to 10,000, incl.

Over 10,000 to 20,000, incl.

Over 20,000 to 50,000, incl.

Over 50,000 additional or
fraction thereof.

VI PV N

1 additional

TABLE XVI.—Customary allowance for parting units from multiple length

Ordered wall thickness,
inch

Allovance

gcgn""t !

Up to 1/8, incl.
Over 1/8 to 1/2, incl.
Over 1/2

1/8
3716
i

11
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TABLE XVII.—Several mechanical properties of selected earbon steel round tubing!
Toe Type o “Yleld
ntifying tubg Tenaile atrength Elongation
stes Conditiond/| strangth, [ 0.2% cffset,| 1n 2 tnchos,
Mo, 5 L ninimm i adengr ninizun
Poa.d. F.e.d. Percent
ST S
- - 28,000 20 .
1020—— | x| 1| co 7,00 | - 60000 5
I x| cosa 65,000 50,000 10
1] x| am 48,000 28,000 X
b I | romy 55,200 34,000 22
I - HR 55,000 35,000 ol
N - 1| v 55,000 40,000 17
105—— | x| 1 e 75,000 65,000 5
1 1| cosa 70,000 55,000 8
1| x| am 53,000 30,000 2
I 1 | pomx 55,000 36,000 22
I - HR 65,000 40,000 20
- x| w 65,000 50,000 15
1035—— | 1 x| ep 85,000 75,000 5
] oz I | cbse 75,000 65,000 8
I 1| €0,000 33,000 25
I | x| wrd | 50000 20,000 20
X -l m 75,000 45,000 1
x| - | ep 93,000 20,000 s
1045———— | 1 - | cosr £0,000 70,000 8
1 - | am 65,000 35,000 20
I - | o | 25000 8,000 1
- ¢ - CDSE 82,00 m,000 6
1050—— | 1 - ANL 68,000 33,000 18
-] wrd .m0 50,000 12
1 - HR 55,000 35,000 25
1| - | e 75,000 €0,000 5
ne—-. {1 - | cose 70,000 55,000 8
I - | an 50,000 30,000 25
X - RORM 55,000 35,000 20
x - | m 70,000 40,000 20
X - | e 80,000 5,000 5
nP— | 1 - | cose 75,000 60,000 g
X - | am 65,000 35,000 22
X - %) 70,000 43,000 15

Yipplicable to sensiless and velded carbon stes) tubing vith outside dlemeter with-
4b the range of 1/8 inch to 5 inches and vall thickness vithin the renge of 0.025

inch to 0.250 inch.

y’hcham«:u properties are pot shown for 1022 becanss oo data is available, ¢
1022 steel 1n & carburizing grude pormlly mpplisd in & machinable conditfon

without specified mschanical propertiss.
Y8 = seenless tubing and ¥ = velded tubing.

”Be- 1.2.Z for definition of condition syabols,

':/annu based ob tost of full saction of tubing with wall thickness approximately
6 to 20 parcent of outaide dianater. Flongation test valuss may vary acoording
to cross-sectional dimensions and size and typt of specimsn. Therefors, 1o
spacifying elongaticn valoes, ch-.ncf.arhu.cl of test specimen wust be taken

into consideration.

'é/Propcrtios indicated are obtained by poremlitisg and texparing.
T U. 8. GOVEANMENT PRINTING OFFIGE: 171 -410-498/8927

18 . popiea of this specification may be purchased for 15 cents each,
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