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war of the Departments of the Army,
Navy, and Air Force of the United
States Government, are authorized by
parts 170-189 of this subchapter to be
transported on motor vehicles carrying
passengers for hire where other prac-
ticable means of transportation is
available.

(c) Class 1 (explosive) materials in pas-
senger-carrying space forbidden. No Class
1 (explosive) material, except small-
arms ammunition, may be carried in
the passenger-carrying space of any
motor vehicle transporting passengers
for hire.

(d) Hazardous materials on passenger
carrying vehicles; quantity. Where no
other practicable means of transpor-
tation is available the following arti-
cles in the quantities as shown may be
transported in motor vehicles carrying
passengers for hire in a space other
than that provided for passengers: Not
to exceed 45 kg (99 pounds) gross
weight of any or all of the kinds of
Class 1 (explosive) materials permitted
to be transported by passenger-car-
rying aircraft or rail car may be trans-
ported on a motor vehicle transporting
passengers: Provided, however, That
samples of Class 1 (explosive) materials
for laboratory examination, not to ex-
ceed two samples, or a total of no more
than 100 detonators, Division 1.4 (explo-
sive) materials at one time in a single
motor vehicle, may be transported in a
motor vehicle transporting passengers.

(e) Articles other than Class 1 (explo-
sive) materials on passenger-carrying ve-
hicles. The gross weight of any given
class of hazardous material other than
Class 1 (explosive) materials shall not
exceed 45 kg (99 pounds), and the aggre-
gate weight of all such other dangerous
articles shall not exceed 225 kg (496
pounds). This provision does not apply
to nontoxic, nonflammable refrig-
erants, when such refrigerant is for
servicing operations of a motor carrier
on whose motor vehicles the refrig-
erant is used. A cylinder secured
against shifting while in transit and
not exceeding 113 kg (250 pounds) gross
weight may be transported.

(f) Division 6.1 (poisonous) or Division
2.3 (poisonous gas) materials on pas-
senger-carrying vehicles. No motor car-
rier may transport any extremely dan-
gerous Division 6.1 (poisonous) or Divi-
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sion 2.3 (poisonous gas) material, or
any paranitroaniline, in any amount,
in or on any bus while engaged in the
transportation of passengers; or any
less dangerous Division 6.1 (poisonous)
material, which is other than a liquid,
in any amount exceeding an aggregate
of 45 kg (99 pounds) gross weight in or
on any such bus.

(g) Class 7 (radioactive) materials. In
addition to the limitations prescribed
in paragraphs (b) and (e) of this sec-
tion, no person may transport any
Class 7 (radioactive) material requiring
labels under 8§172.436, 172.438, and
172.440 of this subchapter in or on any
motor vehicle carrying passengers for
hire except where no other practicable
means of transportation is available.
Packages of Class 7 (radioactive) mate-
rials must be stored only in the trunk
or baggage compartment of the vehi-
cle, and must not be stored in any com-
partment occupied by persons. Pack-
ages of Class 7 (radioactive) materials
must be handled and placed in the vehi-
cle as prescribed in §177.842.

[29 FR 18795, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967]

EDITORIAL NOTE: For FEDERAL REGISTER cCi-
tations affecting §177.870 see the List of CFR
Sections Affected which appears in the Find-
ing Aids section of the printed volume and
on GPO Access.

PART 178—SPECIFICATIONS FOR
PACKAGINGS

Sec.

178.1 Purpose and scope.

178.2 Applicability and responsibility.
178.3 Marking of packagings.

Subpart A [Reserved]

Subpart B—Specifications for Inside
Containers, and Linings

178.33 Specification 2P; inner nonrefillable
metal receptacles.

178.33-1 Compliance.

178.33-2 Type and size.

178.33-3 Inspection.

178.33-4 Duties of inspector.

178.33-5 Material.

178.33-6 Manufacture.

178.33-7 Wall thickness.

178.33-8 Tests.

178.33-9 Marking.

178.33a Specification 2Q; inner nonrefillable
metal receptacles.
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178.33a-1
178.33a-2
178.33a-3
178.33a-4
178.33a-5
178.33a-6
178.33a-7
178.33a-8
178.33a-9

Compliance.

Type and size.
Inspection.

Duties of inspector.
Material.
Manufacture.

Wall thickness.
Tests.

Marking.

Subpart C—Specifications for Cylinders

178.35 General requirements for specifica-
tion cylinders.

178.36 Specification
steel cylinders.

178.37 Specification 3AA and 3AAX seamless
steel cylinders.

178.38 Specification 3B seamless steel cyl-
inders.

178.39 Specification
cylinders.

178.42 Specification 3E seamless steel cyl-
inders.

178.44 Specification 3HT seamless steel cyl-
inders for aircraft use.

178.45 Specification 3T seamless steel cyl-
inders.

178.46 Specification
minum cylinders.

178.47 Specification 4DS welded stainless
steel cylinders for aircraft use.

178.50 Specification 4B welded or brazed
steel cylinders.

178.51 Specification 4BA welded or brazed
steel cylinders.

178.53 Specification 4D welded steel
inders for aircraft use.

178.55 Specification 4B240ET welded or
brazed cylinders.

178.56 Specification 4AA480 welded steel cyl-
inders.

178.57 Specification 4L welded insulated cyl-
inders.

178.58 Specification 4DA welded steel cyl-
inders for aircraft use.

178.59 Specification 8 steel cylinders with
porous fillings for acetylene.

178.60 Specification 8AL steel cylinders
with porous fillings for acetylene.

178.61 Specification 4BW welded steel cyl-
inders with electric-arc welded longitu-
dinal seam.

178.65 Specification 39 non-reusable (non-re-
fillable) cylinders.

178.68 Specification 4E welded aluminum
cylinders.

178.69 Responsibilities and requirements for
manufacturers of UN pressure recep-
tacles.

178.70 Approval of UN pressure receptacles.

178.71 Specifications for UN pressure recep-
tacles.

178.74 Approval of MEGCs.

178.75 Specifications for MEGCs.

APPENDIX A TO SUBPART C—ILLUSTRATIONS:
CYLINDER TENSILE SAMPLE

3A and 3AX seamless

3BN seamless nickel

3AL seamless alu-

cyl-
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Subparts D-G [Reserved]

Subpart H—Specifications for Portable
Tanks

178.251—178.253-5 [Reserved]

178.255 Specification 60;
tanks.

178.255-1

178.255-2

178.255-3

178.255-4

178.255-5

178.255-6

178.255-7
sories.

178.255-8 Safety devices.

178.255-9 Compartments.

178.255-10 Lining.

178.255-11 Tank mountings.

178.255-12 Pressure test.

178.255-13 Repair of tanks.

178.255-14 Marking.

178.255-15 Report.

178.273 Approval of Specification UN port-
able tanks.

178.274 Specification for UN portable tanks.

178.275 Specification for UN Portable Tanks
intended for the transportation of liquid
and solid hazardous materials.

178.276 Requirements for the design, con-
struction, inspection and testing of port-
able tanks intended for the transpor-
tation of non-refrigerated liquefied com-
pressed gases.

178.277 Requirements for the design, con-
struction, inspection and testing of port-
able tanks intended for the transpor-
tation of refrigerated liquefied gases.

steel portable
General requirements.

Material.

Expansion domes.

Closures for manholes and domes.
Bottom discharge outlets.

Loading and unloading accessories.
Protection of valves and acces-

Subpart | [Reserved]

Subpart J—Specifications for Containers for
Motor Vehicle Transportation

178.318 Specification MC 201; container for
detonators and percussion caps.

178.318-1 Scope.

178.318-2 Container.

178.318-3 Marking.

178.320 General requirements applicable to
all DOT specification cargo tank motor
vehicles.

178.337 Specification MC 331; cargo tank
motor vehicle primarily for transpor-
tation of compressed gases as defined in
subpart G of part 173 of this subchapter.

178.337-1 General requirements.

178.337-2 Material.

178.337-3 Structural integrity.

178.337-4 Joints.

178.337-5 Bulkheads, baffles and ring stiff-
eners.

178.337-6

178.337-7

178.337-8

Closure for manhole.
Overturn protection.
Openings, inlets and outlets.
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178.337-9 Pressure relief devices,
valves, hoses, and fittings.

178.337-10 Accident damage protection.

178.337-11 Emergency discharge control.

178.337-12 [Reserved]

178.337-13 Supporting and anchoring.

178.337-14 Gauging devices.

178.337-15 Pumps and compressors.

178.337-16 Testing.

178.337-17 Marking.

178.337-18 Certification.

178.338 Specification MC-338;
cargo tank motor vehicle.

178.338-1 General requirements.

178.338-2 Material.

178.338-3 Structural integrity.

178.338-4 Joints.

Stiffening rings.

Manholes.

Openings.

178.338-8 Pressure relief devices,
valves, and fittings.

178.338-9 Holding time.

178.338-10 Accident damage protection.

178.338-11 Discharge control devices.

178.338-12 Shear section.

178.338-13 Supporting and anchoring.

178.338-14 Gauging devices.

178.338-15 Cleanliness.

178.338-16 Inspection and testing.

178.338-17 Pumps and compressors.

178.338-18 Marking.

178.338-19 Certification.

178.340-178.343 [Reserved]

178.345 General design and construction re-
quirements applicable to Specification
DOT 406 (§178.346), DOT 407 (§178.347), and
DOT 412 (§178.348) cargo tank motor vehi-
cles.

178.345-1

178.345-2

178.345-3

178.345-4

178.345-5

178.345-6

178.345-7

178.345-8

178.345-9
tions.

178.345-10

178.345-11

178.345-12

178.345-13

178.345-14 Marking.

178.345-15 Certification.

178.346 Specification DOT 406; cargo tank
motor vehicle.

178.346-1 General requirements.

178.346-2 Material and thickness of mate-
rial.

178.346-3 Pressure relief.

178.346-4 Outlets.

178.346-5 Pressure and leakage tests.

178.347 Specification DOT 407; cargo tank
motor vehicle.

178.347-1 General requirements.

piping,

insulated

piping,

General requirements.

Material and material thickness.
Structural integrity.

Joints.

Manhole assemblies.

Supports and anchoring.
Circumferential reinforcements.
Accident damage protection.
Pumps, piping, hoses and connec-

Pressure relief.

Tank outlets.

Gauging devices.

Pressure and leakage tests.
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178.347-2
rial.
178.347-3

Material and thickness of mate-

Manhole assemblies.

178.347-4 Pressure relief.

178.347-5 Pressure and leakage test.

178.348 Specification DOT 412; cargo tank
motor vehicle.

178.348-1 General requirements.

178.348-2 Material and thickness of mate-
rial.

178.348-3 Pumps, piping, hoses and connec-
tions.

178.348-4 Pressure relief.

178.348-5 Pressure and leakage test.

Subpart K—Specifications for Packagings
for Class 7 (Radioactive) Materials

178.350 Specification 7A; general packaging,
Type A.

178.356 Specification 20PF phenolic-foam in-
sulated, metal overpack.

178.356-1 General requirements.

178.356-2 Materials of construction
other requirements.

178.356-3 Tests.

178.356-4 Required markings.

178.356-5 Typical assembly detail.

178.358 Specification 21PF fire and shock re-
sistant, phenolic-foam insulated, metal
overpack.

178.358-1 General requirements.

178.358-2 Materials of construction
other requirements.

178.358-3 Modification of
21PF-1 overpacks.

178.358-4 Construction of
21PF-1B overpacks.

178.358-5 Required markings.

178.358-6 Typical assembly detail.

178.360 Specification 2R; inside containment
vessel.

178.360-1 General requirements.

178.360-2 Manufacture.

178.360-3 Dimensions.

178.360-4 Closure devices.

and

and
Specification

Specification

Subpart L—Non-bulk Performance-
Oriented Packaging Standards

178.500
178.502
178.503
178.504

Purpose, scope and definitions.

Identification codes for packagings.

Marking of packagings.

Standards for steel drums.

178.505 Standards for aluminum drums.

178.506 Standards for metal drums other
than steel or aluminum.

178.507 Standards for plywood drums.

178.508 Standards for fiber drums.

178.509 Standards for plastic drums and
jerricans.

178.510 Standards for wooden barrels.

178.511 Standards for aluminum and steel
jerricans.

178.512 Standards for steel
boxes.

178.513 Standards for boxes of natural wood.

or aluminum
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178.514 Standards for plywood boxes.

178.515 Standards for reconstituted wood
boxes.

178.516 Standards for fiberboard boxes.

178.517 Standards for plastic boxes.

178.518 Standards for woven plastic bags.

178.519 Standards for plastic film bags.

178.520 Standards for textile bags.

178.521 Standards for paper bags.

178.522 Standards for composite packagings
with inner plastic receptacles.

178.523 Standards for composite packagings
with inner glass, porcelain, or stoneware
receptacles.

Subpart M—Testing of Non-bulk
Packagings and Packages

178.600 Purpose and scope.

178.601 General requirements.

178.602 Preparation of packagings and pack-
ages for testing.

178.603 Drop test.

178.604 Leakproofness test.

178.605 Hydrostatic pressure test.

178.606 Stacking test.

178.607 Cooperage test for bung-type wooden
barrels.

178.608 Vibration standard.

178.609 Test requirements for packagings for
infectious substances.

Subpart N—IBC Performance-Oriented
Standards

178.700
178.702
178.703
178.704
178.705
178.706
178.707
178.708

Purpose, scope and definitions.
IBC codes.
Marking of IBCs.
General IBC standards.
Standards for metal I1BCs.
Standards for rigid plastic IBCs.
Standards for composite IBCs.
Standards for fiberboard IBCs.
178.709 Standards for wooden IBCs.
178.710 Standards for flexible intermediate
bulk containers.

Subpart O—Testing of IBCs

Purpose and scope.

178.801 General requirements.

178.802 Preparation of fiberboard IBCs for
testing.

178.803 Testing and certification of IBCs.

178.810 Drop test.

178.811 Bottom lift test.

178.812 Top lift test.

178.813 Leakproofness test.

178.814 Hydrostatic pressure test.

178.815 Stacking test.

178.816 Topple test.

178.817 Righting test.

178.818 Tear test.

178.819 Vibration test.

APPENDIX A TO PART 178—SPECIFICATIONS FOR
STEEL

178.800

§178.2

APPENDIX B TO PART 178—ALTERNATIVE
LEAKPROOFNESS TEST METHODS

APPENDIX C TO PART 178—NOMINAL AND MIN-
IMUM THICKNESSES OF STEEL DRUMS AND
JERRICANS

APPENDIX D TO PART 178—THERMAL RESIST-
ANCE TEST

APPENDIX E TO PART 178—FLAME PENETRA-
TION RESISTANCE TEST

AUTHORITY: 49 U.S.C. 5101-5128; 49 CFR 1.53.

§178.1 Purpose and scope.

This part prescribes the manufac-
turing and testing specifications for
packaging and containers used for the
transportation of hazardous materials
in commerce.

[Amdt. 178-40, 42 FR 2689, Jan. 13, 1977. Redes-
ignated by Amdt. 178-97, 55 FR 52715, Dec. 21,
1990]

§178.2 Applicability and
bility.

(a) Applicability. (1) The requirements
of this part apply to packagings manu-
factured—

(i) To a DOT specification, regardless
of country of manufacture; or

(if) To a UN standard, for packagings
manufactured within the United
States. For UN standard packagings
manufactured outside the United
States, see §173.24(d)(2) of this sub-
chapter. For UN standard packagings
for which standards are not prescribed
in this part, see §178.3(b).

(2) A manufacturer of a packaging
subject to the requirements of this part
is primarily responsible for compliance
with the requirements of this part.
However, any person who performs a
function prescribed in this part shall
perform that function in accordance
with this part.

(b) Specification markings. When this
part requires that a packaging be
marked with a DOT specification or UN
standard marking, marking of the
packaging with the appropriate DOT or
UN markings is the certification that—

(1) Except as otherwise provided in
this section, all requirements of the
DOT specification or UN standard, in-
cluding performance tests, are met;
and

(2) All functions performed by, or on
behalf of, the person whose name or
symbol appears as part of the marking
conform to requirements specified in
this part.

responsi-
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178.514 Standards for plywood boxes.

178.515 Standards for reconstituted wood
boxes.

178.516 Standards for fiberboard boxes.

178.517 Standards for plastic boxes.

178.518 Standards for woven plastic bags.

178.519 Standards for plastic film bags.

178.520 Standards for textile bags.

178.521 Standards for paper bags.

178.522 Standards for composite packagings
with inner plastic receptacles.

178.523 Standards for composite packagings
with inner glass, porcelain, or stoneware
receptacles.

Subpart M—Testing of Non-bulk
Packagings and Packages

178.600 Purpose and scope.

178.601 General requirements.

178.602 Preparation of packagings and pack-
ages for testing.

178.603 Drop test.

178.604 Leakproofness test.

178.605 Hydrostatic pressure test.

178.606 Stacking test.

178.607 Cooperage test for bung-type wooden
barrels.

178.608 Vibration standard.

178.609 Test requirements for packagings for
infectious substances.

Subpart N—IBC Performance-Oriented
Standards

178.700
178.702
178.703
178.704
178.705
178.706
178.707
178.708

Purpose, scope and definitions.
IBC codes.
Marking of IBCs.
General IBC standards.
Standards for metal I1BCs.
Standards for rigid plastic IBCs.
Standards for composite IBCs.
Standards for fiberboard IBCs.
178.709 Standards for wooden IBCs.
178.710 Standards for flexible intermediate
bulk containers.

Subpart O—Testing of IBCs

Purpose and scope.

178.801 General requirements.

178.802 Preparation of fiberboard IBCs for
testing.

178.803 Testing and certification of IBCs.

178.810 Drop test.

178.811 Bottom lift test.

178.812 Top lift test.

178.813 Leakproofness test.

178.814 Hydrostatic pressure test.

178.815 Stacking test.

178.816 Topple test.

178.817 Righting test.

178.818 Tear test.

178.819 Vibration test.

APPENDIX A TO PART 178—SPECIFICATIONS FOR
STEEL

178.800

§178.2

APPENDIX B TO PART 178—ALTERNATIVE
LEAKPROOFNESS TEST METHODS

APPENDIX C TO PART 178—NOMINAL AND MIN-
IMUM THICKNESSES OF STEEL DRUMS AND
JERRICANS

APPENDIX D TO PART 178—THERMAL RESIST-
ANCE TEST

APPENDIX E TO PART 178—FLAME PENETRA-
TION RESISTANCE TEST

AUTHORITY: 49 U.S.C. 5101-5128; 49 CFR 1.53.

§178.1 Purpose and scope.

This part prescribes the manufac-
turing and testing specifications for
packaging and containers used for the
transportation of hazardous materials
in commerce.

[Amdt. 178-40, 42 FR 2689, Jan. 13, 1977. Redes-
ignated by Amdt. 178-97, 55 FR 52715, Dec. 21,
1990]

§178.2 Applicability and
bility.

(a) Applicability. (1) The requirements
of this part apply to packagings manu-
factured—

(i) To a DOT specification, regardless
of country of manufacture; or

(if) To a UN standard, for packagings
manufactured within the United
States. For UN standard packagings
manufactured outside the United
States, see §173.24(d)(2) of this sub-
chapter. For UN standard packagings
for which standards are not prescribed
in this part, see §178.3(b).

(2) A manufacturer of a packaging
subject to the requirements of this part
is primarily responsible for compliance
with the requirements of this part.
However, any person who performs a
function prescribed in this part shall
perform that function in accordance
with this part.

(b) Specification markings. When this
part requires that a packaging be
marked with a DOT specification or UN
standard marking, marking of the
packaging with the appropriate DOT or
UN markings is the certification that—

(1) Except as otherwise provided in
this section, all requirements of the
DOT specification or UN standard, in-
cluding performance tests, are met;
and

(2) All functions performed by, or on
behalf of, the person whose name or
symbol appears as part of the marking
conform to requirements specified in
this part.

responsi-
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(c) Notification. Except as specifically
provided in §§178.337-18 and 178.345-10 of
this part, the manufacturer or other
person certifying compliance with the
requirements of this part, and each
subsequent distributor of that pack-
aging shall—

(1) Notify in writing each person to
whom that packaging is transferred—

(i) Of all requirements in this part
not met at the time of transfer, and

(if) With information specifying the
type(s) and dimensions of the closures,
including gaskets and any other com-
ponents needed to ensure that the
packaging is capable of successfully
passing the applicable performance
tests. This information must include
any procedures to be followed, includ-
ing closure instructions for inner pack-
agings and receptacles, to effectively
assemble and close the packaging for
the purpose of preventing leakage in
transportation. For packagings sold or
represented as being in conformance
with the requirements of this sub-
chapter applicable to transportation by
aircraft, this information must include
relevant guidance to ensure that the
packaging, as prepared for transpor-
tation, will withstand the pressure dif-
ferential requirements in ‘* 173.27 of
this subchapter.

(2) Retain copies of each written no-
tification for at least one year from
date of issuance; and

(3) Make copies of all written notifi-
cations available for inspection by a
representative of the Department.

(d) Except as provided in paragraph
(c) of this section, a packaging not con-
forming to the applicable specifica-
tions or standards in this part may not
be marked to indicate such conform-
ance.

(e) Definitions. For the purpose of this
part—

Manufacturer means the person whose
name and address or symbol appears as
part of the specification markings re-
quired by this part or, for a packaging
marked with the symbol of an approval
agency, the person on whose behalf the
approval agency certifies the pack-
aging.

Specification markings mean the pack-
aging identification markings required
by this part including, where applica-
ble, the name and address or symbol of

49 CFR Ch. | (10-1-08 Edition)

the packaging manufacturer or ap-
proval agency.

(f) No packaging may be manufac-
tured or marked to a packaging speci-
fication that was in effect on Sep-
tember 30, 1991, and that was removed
from this part 178 by a rule published
in the FEDERAL REGISTER on December
21, 1990 and effective October 1, 1991.

[Amdt. 178-97, 55 FR 52715, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
117, 62 FR 14338, Mar. 26, 1997; 68 FR 45041,
July 31, 2003; 69 FR 34612, June 22, 2004]

§178.3 Marking of packagings.

(a) Each packaging represented as
manufactured to a DOT specification
or a UN standard must be marked on a
non-removable component of the pack-
aging with specification markings con-
forming to the applicable specification,
and with the following:

(1) In an unobstructed area, with let-
ters, and numerals identifying the
standards or specification (e.g. UN 1A1,
DOT 4B240ET, etc.).

(2) Unless otherwise specified in this
part, with the name and address or
symbol of the packaging manufacturer
or, where specifically authorized, the
symbol of the approval agency certi-
fying compliance with a UN standard.
Symbols, if used, must be registered
with the Associate Administrator. Du-
plicative symbols are not authorized.

(3) The markings must be stamped,
embossed, burned, printed or otherwise
marked on the packaging to provide
adequate accessibility, permanency,
contrast, and legibility so as to be
readily apparent and understood.

(4) Unless otherwise specified, letters
and numerals must be at least 12.0 mm
(0.47 inches) in height except that for
packagings of less than or equal to 30 L
(7.9 gallons) capacity for liquids or 30
kg (66 pounds) capacity for solids the
height must be at least 6.0 mm (0.2
inches). For packagings having a ca-
pacity of 5 L (1 gallon) or 5 kg (11
pounds) or less, letters and numerals
must be of an appropriate size.

(5) For packages with a gross mass of
more than 30 kg (66 pounds), the mark-
ings or a duplicate thereof must appear
on the top or on a side of the pack-

aging.

828



§178.3

(c) Notification. Except as specifically
provided in §§178.337-18 and 178.345-10 of
this part, the manufacturer or other
person certifying compliance with the
requirements of this part, and each
subsequent distributor of that pack-
aging shall—

(1) Notify in writing each person to
whom that packaging is transferred—

(i) Of all requirements in this part
not met at the time of transfer, and

(if) With information specifying the
type(s) and dimensions of the closures,
including gaskets and any other com-
ponents needed to ensure that the
packaging is capable of successfully
passing the applicable performance
tests. This information must include
any procedures to be followed, includ-
ing closure instructions for inner pack-
agings and receptacles, to effectively
assemble and close the packaging for
the purpose of preventing leakage in
transportation. For packagings sold or
represented as being in conformance
with the requirements of this sub-
chapter applicable to transportation by
aircraft, this information must include
relevant guidance to ensure that the
packaging, as prepared for transpor-
tation, will withstand the pressure dif-
ferential requirements in ‘* 173.27 of
this subchapter.

(2) Retain copies of each written no-
tification for at least one year from
date of issuance; and

(3) Make copies of all written notifi-
cations available for inspection by a
representative of the Department.

(d) Except as provided in paragraph
(c) of this section, a packaging not con-
forming to the applicable specifica-
tions or standards in this part may not
be marked to indicate such conform-
ance.

(e) Definitions. For the purpose of this
part—

Manufacturer means the person whose
name and address or symbol appears as
part of the specification markings re-
quired by this part or, for a packaging
marked with the symbol of an approval
agency, the person on whose behalf the
approval agency certifies the pack-
aging.

Specification markings mean the pack-
aging identification markings required
by this part including, where applica-
ble, the name and address or symbol of
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the packaging manufacturer or ap-
proval agency.

(f) No packaging may be manufac-
tured or marked to a packaging speci-
fication that was in effect on Sep-
tember 30, 1991, and that was removed
from this part 178 by a rule published
in the FEDERAL REGISTER on December
21, 1990 and effective October 1, 1991.

[Amdt. 178-97, 55 FR 52715, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
117, 62 FR 14338, Mar. 26, 1997; 68 FR 45041,
July 31, 2003; 69 FR 34612, June 22, 2004]

§178.3 Marking of packagings.

(a) Each packaging represented as
manufactured to a DOT specification
or a UN standard must be marked on a
non-removable component of the pack-
aging with specification markings con-
forming to the applicable specification,
and with the following:

(1) In an unobstructed area, with let-
ters, and numerals identifying the
standards or specification (e.g. UN 1A1,
DOT 4B240ET, etc.).

(2) Unless otherwise specified in this
part, with the name and address or
symbol of the packaging manufacturer
or, where specifically authorized, the
symbol of the approval agency certi-
fying compliance with a UN standard.
Symbols, if used, must be registered
with the Associate Administrator. Du-
plicative symbols are not authorized.

(3) The markings must be stamped,
embossed, burned, printed or otherwise
marked on the packaging to provide
adequate accessibility, permanency,
contrast, and legibility so as to be
readily apparent and understood.

(4) Unless otherwise specified, letters
and numerals must be at least 12.0 mm
(0.47 inches) in height except that for
packagings of less than or equal to 30 L
(7.9 gallons) capacity for liquids or 30
kg (66 pounds) capacity for solids the
height must be at least 6.0 mm (0.2
inches). For packagings having a ca-
pacity of 5 L (1 gallon) or 5 kg (11
pounds) or less, letters and numerals
must be of an appropriate size.

(5) For packages with a gross mass of
more than 30 kg (66 pounds), the mark-
ings or a duplicate thereof must appear
on the top or on a side of the pack-

aging.
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(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions (IBR, see §171.7
of this subchapter) or the IMDG Code
(IBR, see §171.7 of this subchapter), re-
spectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing special permit unless that
person is the holder of or a party to
that special permit, an agent of the
holder or party for the purpose of

§178.33-5

marking or certification, or a third
party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002; 68 FR 75748, Dec. 31, 2003; 70 FR
73166, Dec. 9, 2005]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
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(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions (IBR, see §171.7
of this subchapter) or the IMDG Code
(IBR, see §171.7 of this subchapter), re-
spectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing special permit unless that
person is the holder of or a party to
that special permit, an agent of the
holder or party for the purpose of

§178.33-5

marking or certification, or a third
party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002; 68 FR 75748, Dec. 31, 2003; 70 FR
73166, Dec. 9, 2005]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
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(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions (IBR, see §171.7
of this subchapter) or the IMDG Code
(IBR, see §171.7 of this subchapter), re-
spectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing special permit unless that
person is the holder of or a party to
that special permit, an agent of the
holder or party for the purpose of

§178.33-5

marking or certification, or a third
party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002; 68 FR 75748, Dec. 31, 2003; 70 FR
73166, Dec. 9, 2005]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
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(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions (IBR, see §171.7
of this subchapter) or the IMDG Code
(IBR, see §171.7 of this subchapter), re-
spectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing special permit unless that
person is the holder of or a party to
that special permit, an agent of the
holder or party for the purpose of

§178.33-5

marking or certification, or a third
party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002; 68 FR 75748, Dec. 31, 2003; 70 FR
73166, Dec. 9, 2005]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
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(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions (IBR, see §171.7
of this subchapter) or the IMDG Code
(IBR, see §171.7 of this subchapter), re-
spectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing special permit unless that
person is the holder of or a party to
that special permit, an agent of the
holder or party for the purpose of

§178.33-5

marking or certification, or a third
party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002; 68 FR 75748, Dec. 31, 2003; 70 FR
73166, Dec. 9, 2005]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
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(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions (IBR, see §171.7
of this subchapter) or the IMDG Code
(IBR, see §171.7 of this subchapter), re-
spectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing special permit unless that
person is the holder of or a party to
that special permit, an agent of the
holder or party for the purpose of

§178.33-5

marking or certification, or a third
party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002; 68 FR 75748, Dec. 31, 2003; 70 FR
73166, Dec. 9, 2005]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
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(b) A UN standard packaging for
which the UN standard is set forth in
this part may be marked with the
United Nations symbol and other speci-
fication markings only if it fully con-
forms to the requirements of this part.
A UN standard packaging for which the
UN standard is not set forth in this
part may be marked with the United
Nations symbol and other specification
markings for that standard as provided
in the ICAO Technical Instructions or
the IMDG Code subject to the following
conditions:

(1) The U.S. manufacturer must es-
tablish that the packaging conforms to
the applicable provisions of the ICAO
Technical Instructions (IBR, see §171.7
of this subchapter) or the IMDG Code
(IBR, see §171.7 of this subchapter), re-
spectively.

(2) If an indication of the name of the
manufacturer or other identification of
the packaging as specified by the com-
petent authority is required, the name
and address or symbol of the manufac-
turer or the approval agency certifying
compliance with the UN standard must
be entered. Symbols, if used, must be
registered with the Associate Adminis-
trator.

(3) The letters ““USA” must be used
to indicate the State authorizing the
allocation of the specification marks if
the packaging is manufactured in the
United States.

(c) Where a packaging conforms to
more than one UN standard or DOT
specification, the packaging may bear
more than one marking, provided the
packaging meets all the requirements
of each standard or specification.
Where more than one marking appears
on a packaging, each marking must ap-
pear in its entirety.

(d) No person may mark or otherwise
certify a packaging or container as
meeting the requirements of a manu-
facturing special permit unless that
person is the holder of or a party to
that special permit, an agent of the
holder or party for the purpose of

§178.33-5

marking or certification, or a third
party tester.

[Amdt. 178-97, 55 FR 52716, Dec. 21, 1990; 56 FR
66284, Dec. 20, 1991, as amended by Amdt. No.
178-106, 59 FR 67519, Dec. 29, 1994; Amdt. 178-
113, 61 FR 21102, May 9, 1996; 65 FR 50462, Aug.
18, 2000; 66 FR 45386, Aug. 28, 2001; 67 FR 61015,
Sept. 27, 2002; 68 FR 75748, Dec. 31, 2003; 70 FR
73166, Dec. 9, 2005]

Subpart A [Reserved]

Subpart B—Specifications for
Inside Containers, and Linings

SOURCE: 29 FR 18823, Dec. 29, 1964, unless
otherwise noted. Redesignated at 32 FR 5606,
Apr. 5, 1967.

§178.33 Specification 2P; inner non-
refillable metal receptacles.

§178.33-1 Compliance.

(a) Required in all details.
(b) [Reserved]

§178.33-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams, weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed
one liter (61.0 cubic inches). The max-
imum inside diameter shall not exceed
3 inches.

[29 FR 18813, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-101, 58 FR 50237, Sept. 24, 1993;
66 FR 45386, Aug. 28, 2001]

§178.33-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

§178.33-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.

(b) [Reserved]

§178.33-5 Material.

(a) Uniform quality steel plate such
as black plate, electro-tin plate, hot
dipped tin plate, tern plate or other
commercially accepted can making
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plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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§178.33-6

plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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§178.33-6

plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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§178.33-6

plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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§178.33-6

plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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§178.33-6

plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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§178.33-6

plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

§178.33-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams: By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams: By welding, brazing,
or soldering.

(c) Ends: The ends shall be of pres-
sure design.

[29 FR 18823, Dec. 29, 1964, as amended by
Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.007 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day shall be pressure tested to de-
struction and must not burst below 240
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may
be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of

49 CFR Ch. | (10-1-08 Edition)

like material, size, design construc-
tion, finish, and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2P.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

§178.33a Specification 2Q; inner non-
refillable metal receptacles.

§178.33a-1 Compliance.

(a) Required in all details.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-2 Type and size.

(a) Single-trip inside containers.
Must be seamless, or with seams weld-
ed, soldered, brazed, double seamed, or
swedged.

(b) The maximum capacity of con-
tainers in this class shall not exceed 1
L (61.0 cubic inches). The maximum in-
side diameter shall not exceed 3 inches.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, and amended
by Amdt. 178-43, 42 FR 42208, Aug. 22, 1977;
Amdt. 178-101, 58 FR 50237, Sept. 24, 1993; 66
FR 45387, Aug. 28, 2001]

§178.33a-3 Inspection.

(a) By competent inspector.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-4 Duties of inspector.

(@) To inspect material and com-
pleted containers and witness tests,
and to reject defective materials or
containers.
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(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may

§178.35

be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

§178.35 General requirements for

specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-
spections and verification must be per-
formed by—

(1) An independent inspection agency
approved in writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.
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(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may

§178.35

be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

§178.35 General requirements for

specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-
spections and verification must be per-
formed by—

(1) An independent inspection agency
approved in writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.
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(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may

§178.35

be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

§178.35 General requirements for

specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-
spections and verification must be per-
formed by—

(1) An independent inspection agency
approved in writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.
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(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may

§178.35

be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

§178.35 General requirements for

specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-
spections and verification must be per-
formed by—

(1) An independent inspection agency
approved in writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.
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(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may

§178.35

be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

§178.35 General requirements for

specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-
spections and verification must be per-
formed by—

(1) An independent inspection agency
approved in writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.
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(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may

§178.35

be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

§178.35 General requirements for

specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-
spections and verification must be per-
formed by—

(1) An independent inspection agency
approved in writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.
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(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-5 Material.

(a) Uniform quality steel plate such
as black plate, electrotin plate, hot
dipped tinplate, ternplate or other
commercially accepted can making
plate; or nonferrous metal of uniform
drawing quality.

(b) Material with seams, cracks, lam-
inations or other injurious defects not
authorized.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-6 Manufacture.

(a) By appliances and methods that
will assure uniformity of completed
containers; dirt and scale to be re-
moved as necessary; no defect accept-
able that is likely to weaken the fin-
ished container appreciably; reason-
ably smooth and uniform surface finish
required.

(b) Seams when used must be as fol-
lows:

(1) Circumferential seams. By weld-
ing, swedging, brazing, soldering, or
double seaming.

(2) Side seams. By welding, brazing or
soldering.

(c) Ends. The ends shall be of pres-
sure design.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-7 Wall thickness.

(@) The minimum wall thickness for
any container shall be 0.008 inch.
(b) [Reserved]

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967]

§178.33a-8 Tests.

(a) One out of each lot of 25,000 con-
tainers or less, successively produced
per day, shall be pressure tested to de-
struction and must not burst below 270
psig gauge pressure. The container
tested shall be complete with end as-
sembled.

(b) Each such 25,000 containers or
less, successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers may

§178.35

be selected at random and subjected to
the test under which failure occurred.
These containers shall be complete
with ends assembled. Should any of the
ten containers thus tested fail, the en-
tire lot must be rejected. All con-
tainers constituting a lot shall be of
like material, size, design, construc-
tion, finish and quality.

[Order 71, 31 FR 9074, July 1, 1966. Redesig-
nated at 32 FR 5606, Apr. 5, 1967, as amended
by 66 FR 45387, Aug. 28, 2001]

§178.33a-9 Marking.

(a) By means of printing,
lithographing, embossing, or stamping,
each container must be marked to
show:

(1) DOT-2Q.

(2) Name or symbol of person making
the mark specified in paragraph (a)(1)
of this section. Symbol, if used, must
be registered with the Associate Ad-
ministrator.

(b) [Reserved]

[Amdt. 178-40, 41 FR 38181, Sept. 9, 1976, as
amended by Amdt. 178-97, 56 FR 66287, Dec.
20, 1991; 66 FR 45386, Aug. 28, 2001]

Subpart C—Specifications for
Cylinders

§178.35 General requirements for

specification cylinders.

(a) Compliance. Compliance with the
requirements of this subpart is re-
quired in all details.

(b) Inspections and analyses. Chemical
analyses and tests required by this sub-
chapter must be made within the
United States, unless otherwise ap-
proved in writing by the Associate Ad-
ministrator, in accordance with sub-
part | of part 107 of this chapter. In-
spections and verification must be per-
formed by—

(1) An independent inspection agency
approved in writing by the Associate
Administrator, in accordance with sub-
part | of part 107 of this chapter; or

(2) For DOT Specifications 3B, 3BN,
3E, 4B, 4BA, 4D (water capacity less
than 1,100 cubic inches), 4B240ET,
4AA480, 4L, 8, 8AL, 4BW, 39 (marked
service pressure 900 p.s.i.g. or lower)
and 4E manufactured in the United
States, a competent inspector of the
manufacturer.
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(c) Duties of inspector. The inspector
shall determine that each cylinder
made is in conformance with the appli-
cable specification. Except as other-
wise specified in the applicable speci-
fication, the inspector shall perform
the following:

(1) Inspect all material and reject
any not meeting applicable require-
ments. For cylinders made by the bil-
let-piercing process, billets must be in-
spected and shown to be free from pipe,
cracks, excessive segregation and other
injurious defects after parting or, when
applicable, after nick and cold break.

(2) Verify the material of construc-
tion meets the requirements of the ap-
plicable specification by—

(i) Making a chemical analysis of
each heat of material,

(ii) Obtaining a certified chemical
analysis from the material manufac-
turer for each heat of material (a ladle
analysis is acceptable); or

(iii) If an analysis is not provided for
each heat of material by the material
manufacturer, by making a check anal-
ysis of a sample from each coil, sheet,
or tube.

(3) Verify compliance of cylinders
with the applicable specification by—

(i) Verifying identification of mate-
rial is proper;

(i) Inspecting the inside of the cyl-
inder before closing in ends;

(iii) Verifying that the heat treat-
ment is proper;

(iv) Obtaining samples for all tests
and check chemical analyses (NOTE:
Recommended locations for test speci-
mens taken from welded cylinders are
depicted in Figures 1 through 5 in Ap-
pendix C to this subpart for the specific
construction design.);

(v) Witnessing all tests;

(vi) Verify threads by gauge;

(vii) Reporting volumetric capacity
and tare weight (see report form) and
minimum thickness of wall noted; and

(viii) Verifying that each cylinder is
marked in accordance with the applica-
ble specification.

(4) Furnish complete test reports re-
quired by this subpart to the maker of
the cylinder and, upon request, to the
purchaser. The test report must be re-
tained by the inspector for fifteen
years from the original test date of the
cylinder.
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(d) Defects and attachments. Cylinders
must conform to the following:

(1) A cylinder may not be constructed
of material with seams, cracks or lam-
inations, or other injurious defects.

(2) Metal attachments to cylinders
must have rounded or chamfered cor-
ners or must be protected in such a
manner as to prevent the likelihood of
causing puncture or damage to other
hazardous materials packages. This re-
quirement applies to anything tempo-
rarily or permanently attached to the
cylinder, such as metal skids.

(e) Safety devices. Pressure relief de-
vices and protection for valves, safety
devices, and other connections, if ap-
plied, must be as required or author-
ized by the appropriate specification,
and as required in §173.301 of this sub-
chapter.

(f) Markings. Markings on a DOT
Specification cylinder must conform to
applicable requirements.

(1) Each cylinder must be marked
with the following information:

(i) The DOT specification marking
must appear first, followed imme-
diately by the service pressure. For ex-
ample, DOT-3A1800.

(ii) The serial number must be placed
just below or immediately following
the DOT specification marking.

(iifi) A symbol (letters) must be
placed just below, immediately before
or following the serial number. Other
variations in sequence of markings are
authorized only when necessitated by a
lack of space. The symbol and numbers
must be those of the manufacturer.
The symbol must be registered with
the Associate Administrator; duplica-
tions are not authorized.

(iv) The inspector’s official mark and
date of test (such as 5-95 for May 1995)
must be placed near the serial number.
This information must be placed so
that dates of subsequent tests can be
easily added. An example of the mark-
ings prescribed in this paragraph (f)(1)
is as follows:

DOT-3A1800
1234

XY

AB 5-95

Or;
DOT-3A1800-1234-XY
AB 5-95
Where:
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DOT-3A = specification number
1800 = service pressure

1234 = serial number

XY = symbol of manufacturer
AB = inspector’s mark

5-95 = date of test

(2) Additional required marking must
be applied to the cylinder as follows:

(i) The word “‘spun’’ or “plug” must
be placed near the DOT specification
marking when an end closure in the
finished cylinder has been welded by
the spinning process, or effected by
plugging.

(i) As prescribed in specification 3HT
(8178.44) or 3T (§178.45), if applicable.

(3) Marking exceptions. A DOT 3E cyl-
inder is not required to be marked with
an inspector’s mark or a serial number.

(4) Unless otherwise specified in the
applicable specification, the markings
on each cylinder must be stamped
plainly and permanently on the shoul-
der, top head, or neck.

(5) The size of each marking must be
at least 0.25 inch or as space permits.

(6) Other markings are authorized
provided they are made in low stress
areas other than the side wall and are
not of a size and depth that will create
harmful stress concentrations. Such
marks may not conflict with any DOT
required markings.

(g9) Inspector’s report. Each inspector
shall prepare a report containing, at a
minimum, the applicable information
listed in CGA Pamphlet C-11 (IBR, see
§171.7 of this subchapter) or, until Oc-
tober 1, 1997, in accordance with the ap-
plicable test report requirements of
this subchapter in effect on September
30, 1996. Any additional information or
markings that are required by the ap-
plicable specification must be shown
on the test report. The signature of the
inspector on the reports certifies that
the processes of manufacture and heat
treatment of cylinders were observed
and found satisfactory.

(h) Report retention. The manufac-
turer of the cylinders shall retain the
reports required by this subpart for 15
years from the original test date of the
cylinder.

[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended at 66 FR 45185, Aug. 28, 2001; 67 FR
51652, Aug. 8, 2002; 68 FR 75748, Dec. 31, 2003]

§178.36
and 3AX

§178.36 Specification 3A
seamless steel cylinders.

(a) Type size and service pressure. In
addition to the requirements of §178.35,
cylinders must conform to the fol-
lowing:

(1) A DOT-3A cylinder is a seamless
steel cylinder with a water capacity
(nominal) not over 1,000 pounds and a
service pressure of at least 150 psig.

(2) A DOT-3AX is a seamless steel
cylinder with a water capacity not less
than 1,000 pounds and a service pres-
sure of at least 500 psig, conforming to
the following requirements:

(i) Assuming the cylinder is to be
supported horizontally at its two ends
only and to be uniformly loaded over
its entire length consisting of the
weight per unit of length of the
straight cylindrical portion filled with
water and compressed to the specified
test pressure; the sum of two times the
maximum tensile stress in the bottom
fibers due to bending, plus that in the
same fibers (longitudinal stress), due to
hydrostatic test may not exceed 80 per-
cent of the minimum yield strength of
the steel at such maximum stress. Wall
thickness must be increased when nec-
essary to meet the requirement.

(ii) To calculate the maximum longi-
tudinal tensile stress due to bending,
the following formula must be used:

S=Mc/l

(iii) To calculate the maximum lon-
gitudinal tensile stress due to hydro-
static test pressure, the following for-
mula must be used:

S= A1 P/Az

where:

S = tensile stress—p.s.i.;

M = bending moment-inch pounds—(wlI2)/8;

w = weight per inch of cylinder filled with
water;

I = length of cylinder-inches;

c = radius (D)/(2) of cylinder-inches;

I = moment of inertia—0.04909 (D*—d4) inches
fourth;

D = outside diameter-inches;

d = inside diameter-inches;

A1 = internal area in cross section of cyl-
inder-square inches;

A, = area of metal in cross section of cyl-
inder-square inches;

P=hydrostatic test pressure-psig.
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DOT-3A = specification number
1800 = service pressure

1234 = serial number

XY = symbol of manufacturer
AB = inspector’s mark

5-95 = date of test

(2) Additional required marking must
be applied to the cylinder as follows:

(i) The word “‘spun’’ or “plug” must
be placed near the DOT specification
marking when an end closure in the
finished cylinder has been welded by
the spinning process, or effected by
plugging.

(i) As prescribed in specification 3HT
(8178.44) or 3T (§178.45), if applicable.

(3) Marking exceptions. A DOT 3E cyl-
inder is not required to be marked with
an inspector’s mark or a serial number.

(4) Unless otherwise specified in the
applicable specification, the markings
on each cylinder must be stamped
plainly and permanently on the shoul-
der, top head, or neck.

(5) The size of each marking must be
at least 0.25 inch or as space permits.

(6) Other markings are authorized
provided they are made in low stress
areas other than the side wall and are
not of a size and depth that will create
harmful stress concentrations. Such
marks may not conflict with any DOT
required markings.

(g9) Inspector’s report. Each inspector
shall prepare a report containing, at a
minimum, the applicable information
listed in CGA Pamphlet C-11 (IBR, see
§171.7 of this subchapter) or, until Oc-
tober 1, 1997, in accordance with the ap-
plicable test report requirements of
this subchapter in effect on September
30, 1996. Any additional information or
markings that are required by the ap-
plicable specification must be shown
on the test report. The signature of the
inspector on the reports certifies that
the processes of manufacture and heat
treatment of cylinders were observed
and found satisfactory.

(h) Report retention. The manufac-
turer of the cylinders shall retain the
reports required by this subpart for 15
years from the original test date of the
cylinder.

[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended at 66 FR 45185, Aug. 28, 2001; 67 FR
51652, Aug. 8, 2002; 68 FR 75748, Dec. 31, 2003]

§178.36
and 3AX

§178.36 Specification 3A
seamless steel cylinders.

(a) Type size and service pressure. In
addition to the requirements of §178.35,
cylinders must conform to the fol-
lowing:

(1) A DOT-3A cylinder is a seamless
steel cylinder with a water capacity
(nominal) not over 1,000 pounds and a
service pressure of at least 150 psig.

(2) A DOT-3AX is a seamless steel
cylinder with a water capacity not less
than 1,000 pounds and a service pres-
sure of at least 500 psig, conforming to
the following requirements:

(i) Assuming the cylinder is to be
supported horizontally at its two ends
only and to be uniformly loaded over
its entire length consisting of the
weight per unit of length of the
straight cylindrical portion filled with
water and compressed to the specified
test pressure; the sum of two times the
maximum tensile stress in the bottom
fibers due to bending, plus that in the
same fibers (longitudinal stress), due to
hydrostatic test may not exceed 80 per-
cent of the minimum yield strength of
the steel at such maximum stress. Wall
thickness must be increased when nec-
essary to meet the requirement.

(ii) To calculate the maximum longi-
tudinal tensile stress due to bending,
the following formula must be used:

S=Mc/l

(iii) To calculate the maximum lon-
gitudinal tensile stress due to hydro-
static test pressure, the following for-
mula must be used:

S= A1 P/Az

where:

S = tensile stress—p.s.i.;

M = bending moment-inch pounds—(wlI2)/8;

w = weight per inch of cylinder filled with
water;

I = length of cylinder-inches;

c = radius (D)/(2) of cylinder-inches;

I = moment of inertia—0.04909 (D*—d4) inches
fourth;

D = outside diameter-inches;

d = inside diameter-inches;

A1 = internal area in cross section of cyl-
inder-square inches;

A, = area of metal in cross section of cyl-
inder-square inches;

P=hydrostatic test pressure-psig.
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(b) Steel. Open-hearth or electric steel
of uniform quality must be used. Con-
tent percent may not exceed the fol-
lowing: Carbon, 0.55; phosphorous, 0.045;
sulphur, 0.050.

(c) Identification of material. Material
must be identified by any suitable
method, except that plates and billets
for hot-drawn cylinders must be
marked with the heat number.

(d) Manufacture. Cylinders must be
manufactured using equipment and
processes adequate to ensure that each
cylinder produced conforms to the re-
quirements of this subpart. No fissure
or other defect is permitted that is
likely to weaken the finished cylinder
appreciably. A reasonably smooth and
uniform surface finish is required. If
not originally free from such defects,
the surface may be machined or other-
wise treated to eliminate these defects.
The thickness of the bottoms of cyl-
inders welded or formed by spinning is,
under no condition, to be less than two
times the minimum wall thickness of
the cylindrical shell; such bottom
thicknesses must be measured within
an area bounded by a line representing
the points of contact between the cyl-
inder and floor when the cylinder is in
a vertical position.

(e) Welding or brazing. Welding or
brazing for any purpose whatsoever is
prohibited except as follows:

(1) Welding or brazing is authorized
for the attachment of neckrings and
footrings which are non-pressure parts
and only to the tops and bottoms of
cylinders having a service pressure of
500 psig or less. Cylinders, neckrings,
and footrings must be made of weldable
steel, the carbon content of which may
not exceed 0.25 percent except in the
case of 4130X steel which may be used
with proper welding procedures.

(2) As permitted in paragraph (d) of
this section.

(3) Cylinders used solely in anhy-
drous ammonia service may have a %2
inch diameter bar welded within their
concave bottoms.

(f) wall thickness.

() Wall thickness. For cylinders with
service pressure less than 900 psig, the
wall stress may not exceed 24,000 psig.
A minimum wall thickness of 0.100 inch
is required for any cylinder over 5
inches outside diameter. Wall stress
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calculation must be made by using the
following formula:

S = [P(1.3D2+0.4d2)]/(D2 — d2)

Where:

S = wall stress in psi;

P = minimum test pressure prescribed for
water jacket test or 450 psig whichever is
the greater;

D = outside diameter in inches;

d = inside diameter in inches.

(9) Heat treatment. The completed cyl-
inder must be uniformly and properly
heat-treated prior to tests.

(h) Openings in cylinders and connec-
tions (valves, fuse plugs, etc.) for those
openings. Threads are required on open-
ings.

(1) Threads must be clean cut, even,
without checks, and to gauge.

(2) Taper threads, when used, must be
of length not less than as specified for
American Standard taper pipe threads.

(3) Straight threads having at least 6
engaged threads are authorized.
Straight threads must have a tight fit
and calculated shear strength of at
least 10 times the test pressure of the
cylinder. Gaskets, adequate to prevent
leakage, are required.

(i) Hydrostatic test. Each cylinder
must successfully withstand a hydro-
static test, as follows:

(1) The test must be by water-jacket,
or other suitable methods, operated so
as to obtain accurate data. The pres-
sure gauge must permit reading to an
accuracy of 1 percent. The expansion
gauge must permit reading of total ex-
pansion to an accuracy of either 1 per-
cent or 0.1 cubic centimeter.

(2) Pressure must be maintained for
at least 30 seconds and sufficiently
longer to ensure complete expansion.
Any internal pressure applied after
heat-treatment and previous to the of-
ficial test may not exceed 90 percent of
the test pressure. If, due to failure of
the test apparatus the test pressure
cannot be maintained the test may be
repeated at a pressure increased by 10
percent or 100 psig, whichever is the
lower.

(3) Permanent, volumetric expansion
may not exceed 10 percent of the total
volumetric expansion at test pressure.

(4) Each cylinder must be tested to at
least % times service pressure.
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(J) Flattening test. A flattening test
must be performed on one cylinder
taken at random out of each lot of 200
or less, by placing the cylinder between
wedge shaped knife edges having a 60°
included angle, rounded to Y2-inch ra-
dius. The longitudinal axis of the cyl-
inder must be at a 90-degree angle to
knife edges during the test. For lots of
30 or less, flattening tests are author-
ized to be made on a ring at least 8
inches long cut from each cylinder and
subjected to same heat treatment as
the finished cylinder.

(k) Physical test. A physical test must
be conducted to determine yield
strength, tensile strength, elongation,
and reduction of area of material as
follows:

(1) The test is required on 2 speci-
mens cut from 1 cylinder taken at ran-
dom out of each lot of 200 or less. For
lots of 30 or less, physical tests are au-
thorized to be made on a ring at least
8 inches long cut from each cylinder
and subjected to same heat treatment
as the finished cylinder.

(2) Specimens must conform to the
following:

(i) Gauge length of 8 inches with a
width of not over 1% inches, a gauge
length of 2 inches with a width of not
over 1% inches, or a gauge length of at
least 24 times thickness with width not
over 6 times thickness is authorized
when cylinder wall is not over %6 inch
thick.

(if) The specimen, exclusive of grip
ends, may not be flattened. Grip ends
may be flattened to within 1 inch of
each end of the reduced section.

(iii) When size of cylinder does not
permit securing straight specimens,
the specimens may be taken in any lo-
cation or direction and may be
straightened or flattened cold, by pres-
sure only, not by blows. When speci-
mens are so taken and prepared, the in-
spector’s report must show in connec-
tion with record of physical tests de-
tailed information in regard to such
specimens.

(iv) Heating of a specimen for any
purpose is not authorized.

(3) The yield strength in tension
must be the stress corresponding to a
permanent strain of 0.2 percent of the
gauge length. The following conditions

apply:

§178.36

(i) The yield strength must be deter-
mined by either the ‘““‘offset’” method or
the “‘extension under load” method as
prescribed in ASTM E 8 (IBR, see §171.7
of this subchapter).

(if) In using the ‘“‘extension under
load”” method, the total strain (or ‘“‘ex-
tension under load’) corresponding to
the stress at which the 0.2-percent per-
manent strain occurs may be deter-
mined with sufficient accuracy by cal-
culating the elastic extension of the
gauge length under appropriate load
and adding thereto 0.2 percent of the
gauge length. Elastic extension cal-
culations must be based on an elastic
modulus of 30,000,000. In the event of
controversy the entire stress-strain
diagram must be plotted and the yield
strength determined from the 0.2 per-
cent offset.

(iii) For the purpose of strain meas-
urement, the initial strain must be set
while the specimen is under a stress of
12,000 psig and the strain indicator
reading must be set at the calculated
corresponding strain.

(iv) Cross-head speed of the testing
machine may not exceed ¥ inch per
minute during yield strength deter-
mination.

(I) Acceptable results for physical and
flattening tests. Either of the following
is an acceptable result:

(1) An elongation at least 40 percent
for a 2-inch gauge length or at least 20
percent in other cases and Yyield
strength not over 73 percent of tensile
strength. In this instance, the flat-
tening test is not required.

(2) An elongation at least 20 percent
for a 2-inch gauge length or 10 percent
in other cases and a yield strength not
over 73 percent of tensile strength. In
this instance, the flattening test is re-
quired, without cracking, to 6 times
the wall thickness.

(m) Leakage test. All spun cylinders
and plugged cylinders must be tested
for leakage by gas or air pressure after
the bottom has been cleaned and is free
from all moisture subject to the fol-
lowing conditions and limitations:

(1) Pressure, approximately the same
as but no less than service pressure,
must be applied to one side of the fin-
ished bottom over an area of at least
16 of the total area of the bottom but
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not less than % inch in diameter, in-
cluding the closure, for at least 1
minute, during which time the other
side of the bottom exposed to pressure
must be covered with water and closely
examined for indications of leakage.
Except as provided in paragraph (n) of
this section, a cylinder that is leaking
must be rejected.

(2) A spun cylinder is one in which an
end closure in the finished cylinder has
been welded by the spinning process.

(3) A plugged cylinder is one in which
a permanent closure in the bottom of a
finished cylinder has been effected by a
plug.

(4) As a safety precaution, if the
manufacturer elects to make this test
before the hydrostatic test, the manu-
facturer should design the test appa-
ratus so that the pressure is applied to
the smallest area practicable, around
the point of closure, and so as to use
the smallest possible volume of air or
gas.

(n) Rejected cylinders. Reheat treat-
ment is authorized for rejected cyl-
inders. Subsequent thereto, cylinders
must pass all prescribed tests to be ac-
ceptable. Repair by welding or spinning
is not authorized. Spun cylinders re-
jected under the provisions of para-
graph (m) of this section may be re-
moved from the spun cylinder category
by drilling to remove defective mate-
rial, tapping and plugging.

[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended at 62 FR 51561, Oct. 1, 1997; 66 FR
45185, 45386-45387, Aug. 28, 2001; 67 FR 51652,
Aug. 8, 2002; 68 FR 75748, Dec. 31, 2003; 73 FR
57006, Oct. 1, 2008]

§178.37 Specification 3AA and 3AAX
seamless steel cylinders.

(a) Type, size and service pressure. In
addition to the requirements of §178.35,
cylinders must conform to the fol-
lowing:

(1) A DOT-3AA cylinder is a seamless
steel cylinder with a water capacity
(nominal) of not over 1,000 pounds and
a service pressure of at least 150 psig.

(2) A DOT-3AAX cylinder is a seam-
less steel cylinder with a water capac-
ity of not less than 1,000 pounds and a
service pressure of at least 500 psig,
conforming to the following require-
ments:

49 CFR Ch. | (10-1-08 Edition)

(i) Assuming the cylinder is to be
supported horizontally at its two ends
only and to be uniformly loaded over
its entire length consisting of the
weight per unit of length of the
straight cylindrical portion filled with
water and compressed to the specified
test pressure; the sum of two times the
maximum tensile stress in the bottom
fibers due to bending, plus that in the
same fibers (longitudinal stress), due to
hydrostatic test pressure may not ex-
ceed 80 percent of the minimum yield
strength of the steel at such maximum
stress. Wall thickness must be in-
creased when necessary to meet the re-
quirement.

(if) To calculate the maximum ten-
sile stress due to bending, the following
formula must be used:

S = Mcll

(iii) To calculate the maximum lon-
gitudinal tensile stress due to hydro-
static test pressure, the following for-
mula must be used:

S = AlP/A2
Where:

S = tensile stress-p.s.i.;

M = bending moment-inch pounds (wl?)/8;

w = weight per inch of cylinder filled with
water;

I = length of cylinder-inches;

c = radius (D)/(2) of cylinder-inches;

I = moment of inertia-0.04909 (D*-d*) inches
fourth;

D = outside diameter-inches;

d = inside diameter-inches;

A! = internal area in cross section of cyl-
inder-square inches;

A2 = area of metal in cross section of cyl-
inder-square inches;

P = hydrostatic test pressure-psig.

(b) Authorized steel. Open-hearth,
basic oxygen, or electric steel of uni-
form quality must be used. A heat of
steel made under the specifications in
table 1 of this paragraph (b), check
chemical analysis of which is slightly
out of the specified range, is accept-
able, if satisfactory in all other re-
spects, provided the tolerances shown
in table 2 of this paragraph (b) are not
exceeded. When a carbon-boron steel is
used, a hardenability test must be per-
formed on the first and last ingot of
each heat of steel. The results of this
test must be recorded on the Record of
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not less than % inch in diameter, in-
cluding the closure, for at least 1
minute, during which time the other
side of the bottom exposed to pressure
must be covered with water and closely
examined for indications of leakage.
Except as provided in paragraph (n) of
this section, a cylinder that is leaking
must be rejected.

(2) A spun cylinder is one in which an
end closure in the finished cylinder has
been welded by the spinning process.

(3) A plugged cylinder is one in which
a permanent closure in the bottom of a
finished cylinder has been effected by a
plug.

(4) As a safety precaution, if the
manufacturer elects to make this test
before the hydrostatic test, the manu-
facturer should design the test appa-
ratus so that the pressure is applied to
the smallest area practicable, around
the point of closure, and so as to use
the smallest possible volume of air or
gas.

(n) Rejected cylinders. Reheat treat-
ment is authorized for rejected cyl-
inders. Subsequent thereto, cylinders
must pass all prescribed tests to be ac-
ceptable. Repair by welding or spinning
is not authorized. Spun cylinders re-
jected under the provisions of para-
graph (m) of this section may be re-
moved from the spun cylinder category
by drilling to remove defective mate-
rial, tapping and plugging.

[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended at 62 FR 51561, Oct. 1, 1997; 66 FR
45185, 45386-45387, Aug. 28, 2001; 67 FR 51652,
Aug. 8, 2002; 68 FR 75748, Dec. 31, 2003; 73 FR
57006, Oct. 1, 2008]

§178.37 Specification 3AA and 3AAX
seamless steel cylinders.

(a) Type, size and service pressure. In
addition to the requirements of §178.35,
cylinders must conform to the fol-
lowing:

(1) A DOT-3AA cylinder is a seamless
steel cylinder with a water capacity
(nominal) of not over 1,000 pounds and
a service pressure of at least 150 psig.

(2) A DOT-3AAX cylinder is a seam-
less steel cylinder with a water capac-
ity of not less than 1,000 pounds and a
service pressure of at least 500 psig,
conforming to the following require-
ments:

49 CFR Ch. | (10-1-08 Edition)

(i) Assuming the cylinder is to be
supported horizontally at its two ends
only and to be uniformly loaded over
its entire length consisting of the
weight per unit of length of the
straight cylindrical portion filled with
water and compressed to the specified
test pressure; the sum of two times the
maximum tensile stress in the bottom
fibers due to bending, plus that in the
same fibers (longitudinal stress), due to
hydrostatic test pressure may not ex-
ceed 80 percent of the minimum yield
strength of the steel at such maximum
stress. Wall thickness must be in-
creased when necessary to meet the re-
quirement.

(if) To calculate the maximum ten-
sile stress due to bending, the following
formula must be used:

S = Mcll

(iii) To calculate the maximum lon-
gitudinal tensile stress due to hydro-
static test pressure, the following for-
mula must be used:

S = AlP/A2
Where:

S = tensile stress-p.s.i.;

M = bending moment-inch pounds (wl?)/8;

w = weight per inch of cylinder filled with
water;

I = length of cylinder-inches;

c = radius (D)/(2) of cylinder-inches;

I = moment of inertia-0.04909 (D*-d*) inches
fourth;

D = outside diameter-inches;

d = inside diameter-inches;

A! = internal area in cross section of cyl-
inder-square inches;

A2 = area of metal in cross section of cyl-
inder-square inches;

P = hydrostatic test pressure-psig.

(b) Authorized steel. Open-hearth,
basic oxygen, or electric steel of uni-
form quality must be used. A heat of
steel made under the specifications in
table 1 of this paragraph (b), check
chemical analysis of which is slightly
out of the specified range, is accept-
able, if satisfactory in all other re-
spects, provided the tolerances shown
in table 2 of this paragraph (b) are not
exceeded. When a carbon-boron steel is
used, a hardenability test must be per-
formed on the first and last ingot of
each heat of steel. The results of this
test must be recorded on the Record of
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Chemical Analysis of Material for Cyl-
inders required by §178.35. This hard-
ness test must be made %e-inch from
the quenched end of the Jominy quench

§178.37

bar and the hardness must be at least
Rc 33 and no more than Rc 53. The fol-
lowing chemical analyses are author-

ized:

TABLE 1—AUTHORIZED MATERIALS

] . 4130X (per- NE-8630 (per- | 9115 (percent) | 9125 (percent Carbon-boron Inter- mediate

Designation cent) (S:Se Note | cent) (Sle)e Note (see (l‘\jlote 1)) (see (lelote l)) (percent) m(?)ré?ggr%e
Carbon 0.25/0.35 ... 0.28/0.33 .. 0.10/0.20 .... 0.20/0.30 0.27-0.37 0.40 max.
Manganese . 0.40/0.90 0.70/0.90 .. 0.50/0.75 0.50/0.75 .. 0.80-1.40 1.35/1.65.
Phosphorus 0.04 max 0.04 max .. 0.04 max 0.04 max .. 0.035 max 0.04 max.
Sulfur 0.05 max 0.04 max .. 0.04 max 0.04 max .. 0.045 max 0.05 max.
Silicon .. 0.15/0.35 0.20/0.35 .. 0.60/0.90 0.60/0.90 .. 0.3 max. .......... 0.10/0.30.
Chromium 0.80/1.10 0.40/0.60 .. 0.50/0.65 ... 0.50/0.65.
Molybdenum 0.15/0.25 0.15/0.25
Zirconium 0.05/0.15 ......... 0.05/0.15
Nickel ...
BOTON ...ooiiiiiiiiiiies | i | i | e | e 0.0005/0.003.

NoTE 1: This designation may not be restrictive and the commercial steel is limited in analysis as shown in this table.

TABLE 2—CHECK ANALYSIS TOLERANCES

Tolerance (percent) over
o ) tied tr&e rrtlﬁximyr_n limit I_or "
Limit or maximum specifie under the minimum limi
Element (percent) P

Under min- Over max-

imum limit imum limit
Carbon ... T0 0.15 INCH oot 0.02 0.03
Over 0.15 to 0. .03 .04
MaNQaNESE .......ccourveeriiiriiieieireeceine To 0.60 incl ............... .03 .03
Over 0.60 to 1.15 incl 0.04 0.04
Over 1.15 to 2.50 incl 0.05 0.05
Phosphorus? All ranges . . .01
Sulphur ... All ranges . .01
Silicon To 0.30 incl . . .03
Over 0.30 to 1.00 incl .05 .05
NiCKel .o To 1.00 incl .03 .03
Chromium ..o To 0.90 incl .03 .03
0.90 to 2.90 incl . .05 .05
Molybdenum ... To 0.20 incl ..... .01 .01
Over 0.20 to 0.40 . .02 .02
Zirconium ... All TANGES .ottt .01 .05

1 Rephosphorized steels not subject to check analysis for phosphorus.

(c) ldentification of material. Material
must be identified by any suitable
method except that plates and billets
for hot-drawn cylinders must be
marked with the heat number.

(d) Manufacture. Cylinders must be
manufactured using equipment and
processes adequate to ensure that each
cylinder produced conforms to the re-
quirements of this subpart. No fissure
or other defects is permitted that is
likely to weaken the finished cylinder
appreciably. A reasonably smooth and
uniform surface finish is required. If
not originally free from such defects,
the surface may be machined or other-
wise treated to eliminate these defects.
The thickness of the bottoms of cyl-

inders welded or formed by spinning is,
under no condition, to be less than two
times the minimum wall thickness of
the cylindrical shell; such bottom
thicknesses must be measured within
an area bounded by a line representing
the points of contact between the cyl-
inder and floor when the cylinder is in
a vertical position.

(e) Welding or brazing. Welding or
brazing for any purpose whatsoever is
prohibited except as follows:

(1) Welding or brazing is authorized
for the attachment of neckrings and
footrings which are non-pressure parts,
and only to the tops and bottoms of
cylinders having a service pressure of
500 psig or less. Cylinders, neckrings,
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and footrings must be made of weldable
steel, the carbon content of which may
not exceed 0.25 percent except in the
case of 4130X steel which may be used
with proper welding procedure.

(2) As permitted in paragraph (d) of
this section.

(f) Wall thickness. The thickness of
each cylinder must conform to the fol-
lowing:

(1) For cylinders with a service pres-
sure of less than 900 psig, the wall
stress may not exceed 24,000 psi. A min-
imum wall thickness of 0.100 inch is re-
quired for any cylinder with an outside
diameter of over 5 inches.

(2) For cylinders with service pres-
sure of 900 psig or more the minimum
wall must be such that the wall stress
at the minimum specified test pressure
may not exceed 67 percent of the min-
imum tensile strength of the steel as
determined from the physical tests re-
quired in paragraphs (k) and (I) of this
section and must be not over 70,000 psi.

(3) Calculation must be made by the
formula:

S = [P(1.3D2+0.4d?)]/(D2 —d?)

Where:

S = wall stress in psi;

P = minimum test pressure prescribed for
water jacket test or 450 psig whichever is
the greater;

D = outside diameter in inches;
d = inside diameter in inches.

(g) Heat treatment. The completed cyl-
inders must be uniformly and properly
heat treated prior to tests. Heat treat-
ment of cylinders of the authorized
analyses must be as follows:

(1) All cylinders must be quenched by
oil, or other suitable medium except as
provided in paragraph (g)(5) of this sec-
tion.

(2) The steel temperature on quench-
ing must be that recommended for the
steel analysis, but may not exceed 1750
°F.

(3) All steels must be tempered at a
temperature most suitable for that
steel.

(4) The minimum tempering tempera-
ture may not be less than 1000 °F ex-
cept as noted in paragraph (g)(6) of this
section.

(5) Steel 4130X may be normalized at
a temperature of 1650 °F instead of

49 CFR Ch. | (10-1-08 Edition)

being quenched and cylinders so nor-
malized need not be tempered.

(6) Intermediate manganese steels
may be tempered at temperatures not
less than 1150 °F., and after heat treat-
ing each cylinder must be submitted to
a magnetic test to detect the presence
of quenching cracks. Cracked cylinders
must be rejected and destroyed.

(7) Except as otherwise provided in
paragraph (g)(6) of this section, all cyl-
inders, if water quenched or quenched
with a liquid producing a cooling rate
in excess of 80 percent of the cooling
rate of water, must be inspected by the
magnetic particle, dye penetrant or ul-
trasonic method to detect the presence
of quenching cracks. Any cylinder de-
signed to the requirements for speci-
fication 3AA and found to have a
quenching crack must be rejected and
may not be requalified. Cylinders de-
signed to the requirements for speci-
fication 3AAX and found to have
cracks must have cracks removed to
sound metal by mechanical means.
Such specification 3AAX cylinders will
be acceptable if the repaired area is
subsequently examined to assure no de-
fect, and it is determined that design
thickness requirements are met.

(h) Openings in cylinders and connec-
tions (valves, fuse plugs, etc.) for those
openings. Threads are required on open-
ings.

(1) Threads must be clean cut, even,
without checks, and to gauge.

(2) Taper threads, when used, must be
of a length not less than as specified
for American Standard taper pipe
threads.

(3) Straight threads having at least 6
engaged threads are authorized.
Straight threads must have a tight fit
and a calculated shear strength of at
least 10 times the test pressure of the
cylinder. Gaskets, adequate to prevent
leakage, are required.

(i) Hydrostatic test. Each cylinder
must successfully withstand a hydro-
static test as follows:

(1) The test must be by water-jacket,
or other suitable method, operated so
as to obtain accurate data. The pres-
sure gauge must permit reading to an
accuracy of 1 percent. The expansion
gauge must permit reading of total ex-
pansion to an accuracy of either 1 per-
cent or 0.1 cubic centimeter.
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(2) Pressure must be maintained for
at least 30 seconds and sufficiently
longer to ensure complete expansion.
Any internal pressure applied after
heat-treatment and previous to the of-
ficial test may not exceed 90 percent of
the test pressure. If, due to failure of
the test apparatus, the test pressure
cannot be maintained, the test may be
repeated at a pressure increased by 10
percent or 100 psig, whichever is the
lower.

(3) Permanent volumetric expansion
may not exceed 10 percent of total vol-
umetric expansion at test pressure.

(4) Each cylinder must be tested to at
least % times the service pressure.

(J) Flattening test. A flattening test
must be performed on one cylinder
taken at random out of each lot of 200
or less, by placing the cylinder between
wedge shaped knife edges having a 60°
included angle, rounded to Y2-inch ra-
dius. The longitudinal axis of the cyl-
inder must be at a 90-degree angle to
knife edges during the test. For lots of
30 or less, flattening tests are author-
ized to be made on a ring at least 8
inches long cut from each cylinder and
subjected to same heat treatment as
the finished cylinder.

(k) Physical test. A physical test must
be conducted to determine vyield
strength, tensile strength, elongation,
and reduction of area of material as
follows:

(1) The test is required on 2 speci-
mens cut from 1 cylinder taken at ran-
dom out of each lot of 200 or less. For
lots of 30 or less, physical tests are au-
thorized to be made on a ring at least
8 inches long cut from each cylinder
and subjected to the same heat treat-
ment as the finished cylinder.

(2) Specimens must conform to the
following:

(i) Gauge length of 8 inches with a
width of not over 1% inches, a gauge
length of 2 inches with a width of not
over 1% inches, or a gauge length of at
least 24 times the thickness with width
not over 6 times thickness when the
thickness of the cylinder wall is not
over % inch.

(if) The specimen, exclusive of grip
ends, may not be flattened. Grip ends
may be flattened to within 1 inch of
each end of the reduced section.

§178.37

(iii) When size of cylinder does not
permit securing straight specimens,
the specimens may be taken in any lo-
cation or direction and may be
straightened or flattened cold, by pres-
sure only, not by blows. When speci-
mens are so taken and prepared, the in-
spector’s report must show in connec-
tion with record of physical tests de-
tailed information in regard to such
specimens.

(iv) Heating of a specimen for any
purpose is not authorized.

(3) The yield strength in tension
must be the stress corresponding to a
permanent strain of 0.2 percent of the
gauge length. The following conditions
apply:

(i) The yield strength must be deter-
mined by either the *““‘offset’” method or
the “‘extension under load’” method as
prescribed in ASTM E 8 (IBR, see §171.7
of this subchapter).

(if) In using the ‘‘extension under
load”” method, the total strain (or ‘“‘ex-
tension under load’) corresponding to
the stress at which the 0.2 percent per-
manent strain occurs may be deter-
mined with sufficient accuracy by cal-
culating the elastic extension of the
gauge length under appropriate load
and adding thereto 0.2 percent of the
gauge length. Elastic extension cal-
culations must be based on an elastic
modulus of 30,000,000. In the event of
controversy, the entire stress-strain
diagram must be plotted and the yield
strength determined from the 0.2 per-
cent offset.

(iii) For the purpose of strain meas-
urement, the initial strain must be set
while the specimen is under a stress of
12,000 psi, the strain indicator reading
being set at the calculated cor-
responding strain.

(iv) Cross-head speed of the testing
machine may not exceed % inch per
minute during yield strength deter-
mination.

(I) Acceptable results for physical and
flattening tests. An acceptable result for
physical and flattening tests is elon-
gation at least 20 percent for 2 inches
of gauge length or at least 10 percent in
other cases. Flattening is required,
without cracking, to 6 times the wall
thickness of the cylinder.

(m) Leakage test. All spun cylinders
and plugged cylinders must be tested
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for leakage by gas or air pressure after
the bottom has been cleaned and is free
from all moisture. Pressure, approxi-
mately the same as but no less than
the service pressure, must be applied to
one side of the finished bottom over an
area of at least Y16 of the total area of
the bottom but not less than %4 inch in
diameter, including the closure, for at
least one minute, during which time
the other side of the bottom exposed to
pressure must be covered with water
and closely examined for indications of
leakage. Except as provided in para-
graph (n) of this section, a cylinder
must be rejected if there is any leak-
ing.

(1) A spun cylinder is one in which an
end closure in the finished cylinder has
been welded by the spinning process.

(2) A plugged cylinder is one in which
a permanent closure in the bottom of a
finished cylinder has been effected by a
plug.

(3) As a safety precaution, if the
manufacturer elects to make this test
before the hydrostatic test, the manu-
facturer should design the test appa-
ratus so that the pressure is applied to
the smallest area practicable, around
the point of closure, and so as to use
the smallest possible volume of air or
gas.

(n) Rejected cylinders. Reheat treat-

ment is authorized for rejected cyl-
inders. Subsequent thereto, cylinders
must pass all prescribed tests to be ac-
ceptable. Repair by welding or spinning
is not authorized. Spun cylinders re-
jected under the provision of paragraph
(m) of this section may be removed
from the spun cylinder category by
drilling to remove defective material,
tapping and plugging.
[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended at 65 FR 58631, Sept. 29, 2000; 66 FR
45386-45387, Aug. 28, 2001; 67 FR 51652, Aug. 8,
2002; 68 FR 75748, Dec. 31, 2003]

§178.38 Specification 3B seamless

steel cylinders.

(a) Type, size, and service pressure. A
DOT 3B cylinder is seamless steel cyl-
inder with a water capacity (nominal)
of not over 1,000 pounds and a service
pressure of at least 150 to not over 500
psig.

(b) Steel. Open-hearth or electric steel
of uniform quality must be used. Con-
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tent percent may not exceed the fol-
lowing: carbon, 0.55; phosphorus, 0.045;
sulphur, 0.050.

(c) Identification of material. Material
must be identified by any suitable
method except that plates and billets
for hot-drawn cylinders must be
marked with the heat number.

(d) Manufacture. Cylinders must be
manufactured using equipment and
processes adequate to ensure that each
cylinder produced conforms to the re-
quirements of this subpart. No fissure
or other defect is permitted that is
likely to weaken the finished cylinder
appreciably. A reasonably smooth and
uniform surface finish is required. If
not originally free from such defects,
the surface may be machined or other-
wise treated to eliminate these defects.
The thickness of the bottoms of cyl-
inders welded or formed by spinning is,
under no condition, to be less than two
times the minimum wall thickness of
the cylindrical shell; such bottom
thicknesses to be measured within an
area bounded by a line representing the
points of contact between the cylinder
and floor when the cylinder is in a
vertical position.

(e) Welding or brazing. Welding or
brazing for any purpose whatsoever is
prohibited except as follows:

(1) Welding or brazing is authorized
for the attachment of neckrings and
footrings which are non-pressure parts,
and only to the tops and bottoms of
cylinders having a service pressure of
500 psig or less. Cylinders, neckrings,
and footrings must be made of weldable
steel, carbon content of which may not
exceed 0.25 percent except in the case
of 4130X steel which may be used with
proper welding procedure.

(2) As permitted in paragraph (d) of
this section.

(f) Wall thickness. The wall stress may
not exceed 24,000 psi. The minimum
wall thickness is 0.090 inch for any cyl-
inder with an outside diameter of 6
inches. Calculation must be made by
the following formula:

S = [P(1.3D2+0.4d2)]/(D2 - d?)

Where:

S = wall stress in psi;

P = at least two times service pressure or 450
psig, whichever is the greater;

D = outside diameter in inches;
d = inside diameter in inches.
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for leakage by gas or air pressure after
the bottom has been cleaned and is free
from all moisture. Pressure, approxi-
mately the same as but no less than
the service pressure, must be applied to
one side of the finished bottom over an
area of at least Y16 of the total area of
the bottom but not less than %4 inch in
diameter, including the closure, for at
least one minute, during which time
the other side of the bottom exposed to
pressure must be covered with water
and closely examined for indications of
leakage. Except as provided in para-
graph (n) of this section, a cylinder
must be rejected if there is any leak-
ing.

(1) A spun cylinder is one in which an
end closure in the finished cylinder has
been welded by the spinning process.

(2) A plugged cylinder is one in which
a permanent closure in the bottom of a
finished cylinder has been effected by a
plug.

(3) As a safety precaution, if the
manufacturer elects to make this test
before the hydrostatic test, the manu-
facturer should design the test appa-
ratus so that the pressure is applied to
the smallest area practicable, around
the point of closure, and so as to use
the smallest possible volume of air or
gas.

(n) Rejected cylinders. Reheat treat-

ment is authorized for rejected cyl-
inders. Subsequent thereto, cylinders
must pass all prescribed tests to be ac-
ceptable. Repair by welding or spinning
is not authorized. Spun cylinders re-
jected under the provision of paragraph
(m) of this section may be removed
from the spun cylinder category by
drilling to remove defective material,
tapping and plugging.
[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended at 65 FR 58631, Sept. 29, 2000; 66 FR
45386-45387, Aug. 28, 2001; 67 FR 51652, Aug. 8,
2002; 68 FR 75748, Dec. 31, 2003]

§178.38 Specification 3B seamless

steel cylinders.

(a) Type, size, and service pressure. A
DOT 3B cylinder is seamless steel cyl-
inder with a water capacity (nominal)
of not over 1,000 pounds and a service
pressure of at least 150 to not over 500
psig.

(b) Steel. Open-hearth or electric steel
of uniform quality must be used. Con-
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tent percent may not exceed the fol-
lowing: carbon, 0.55; phosphorus, 0.045;
sulphur, 0.050.

(c) Identification of material. Material
must be identified by any suitable
method except that plates and billets
for hot-drawn cylinders must be
marked with the heat number.

(d) Manufacture. Cylinders must be
manufactured using equipment and
processes adequate to ensure that each
cylinder produced conforms to the re-
quirements of this subpart. No fissure
or other defect is permitted that is
likely to weaken the finished cylinder
appreciably. A reasonably smooth and
uniform surface finish is required. If
not originally free from such defects,
the surface may be machined or other-
wise treated to eliminate these defects.
The thickness of the bottoms of cyl-
inders welded or formed by spinning is,
under no condition, to be less than two
times the minimum wall thickness of
the cylindrical shell; such bottom
thicknesses to be measured within an
area bounded by a line representing the
points of contact between the cylinder
and floor when the cylinder is in a
vertical position.

(e) Welding or brazing. Welding or
brazing for any purpose whatsoever is
prohibited except as follows:

(1) Welding or brazing is authorized
for the attachment of neckrings and
footrings which are non-pressure parts,
and only to the tops and bottoms of
cylinders having a service pressure of
500 psig or less. Cylinders, neckrings,
and footrings must be made of weldable
steel, carbon content of which may not
exceed 0.25 percent except in the case
of 4130X steel which may be used with
proper welding procedure.

(2) As permitted in paragraph (d) of
this section.

(f) Wall thickness. The wall stress may
not exceed 24,000 psi. The minimum
wall thickness is 0.090 inch for any cyl-
inder with an outside diameter of 6
inches. Calculation must be made by
the following formula:

S = [P(1.3D2+0.4d2)]/(D2 - d?)

Where:

S = wall stress in psi;

P = at least two times service pressure or 450
psig, whichever is the greater;

D = outside diameter in inches;
d = inside diameter in inches.
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(g) Heat treatment. The completed cyl-
inders must be uniformly and properly
heat-treated prior to tests.

(h) Openings in cylinders and connec-
tions (valves, fuse plugs, etc.) for those
openings. Threads, conforming to the
following, are required on all openings:

(1) Threads must be clean cut, even,
without checks, and to gauge.

(2) Taper threads when used, must be
of a length not less than as specified
for American Standard taper pipe
threads.

(3) Straight threads having at least 4
engaged threads are authorized.
Straight threads must have a tight fit,
and calculated shear strength at least
10 times the test pressure of the cyl-
inder. Gaskets, adequate to prevent
leakage, are required.

(i) Hydrostatic test. Cylinders must
successfully withstand a hydrostatic
test, as follows:

(1) The test must be by water-jacket,
or other suitable method, operated so
as to obtain accurate data. The pres-
sure gauge must permit reading to an
accuracy of 1 percent. The expansion
gauge must permit reading of total ex-
pansion to an accuracy either of 1 per-
cent or 0.1 cubic centimeter.

(2) Pressure must be maintained for
at least 30 seconds and sufficiently
longer to insure complete expansion.
Any internal pressure applied after
heat-treatment and previous to the of-
ficial test may not exceed 90 percent of
the test pressure. If, due to failure of
the test apparatus, the test pressure
cannot be maintained, the test may be
repeated at a pressure increased by 10
percent or 100 psig, whichever is the
lower.

(3) Permanent volumetric expansion
may not exceed 10 percent of total vol-
umetric expansion at test pressure.

(4) Cylinders must be tested as fol-
lows:

(i) Each cylinder; to at least 2 times
service pressure; or

(ii) 1 cylinder out of each lot of 200 or
less; to at least 3 times service pres-
sure. Others must be examined under
pressure of 2 times service pressure and
show no defect.

(J) Flattening test. A flattening test
must be performed on one cylinder
taken at random out of each lot of 200
or less, by placing the cylinder between
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wedge shaped knife edges having a 60°
included angle, rounded to Y2-inch ra-
dius. The longitudinal axis of the cyl-
inder must be at a 90-degree angle to
knife edges during the test. For lots of
30 or less, flattening tests are author-
ized to be made on a ring at least 8
inches long cut from each cylinder and
subjected to same heat treatment as
the finished cylinder.

(k) Physical test. A physical test must
be conducted to determine yield
strength, tensile strength, elongation,
and reduction of area of material, as
follows:

(1) The test is required on 2 speci-
mens cut from 1 cylinder taken at ran-
dom out of each lot of 200 or less. For
lots of 30 or less, physical tests are au-
thorized to be made on a ring at least
8 inches long cut from each cylinder
and subjected to same heat treatment
as the finished cylinder.

(2) Specimens must conform to the
following:

(i) Gauge length of 8 inches with a
width of not over 1% inches; or a gauge
length of 2 inches with a width of not
over 1% inches; or a gauge length at
least 24 times the thickness with a
width not over 6 times thickness is au-
thorized when a cylinder wall is not
over % inch thick.

(ii) The specimen, exclusive of grip
ends, may not be flattened. Grip ends
may be flattened to within one inch of
each end of the reduced section.

(iii) When size of cylinder does not
permit securing straight specimens,
the specimens may be taken in any lo-
cation or direction and may be
straightened or flattened cold, by pres-
sure only, not by blows. When speci-
mens are so taken and prepared, the in-
spector’s report must show in connec-
tion with record of physical tests de-
tailed information in regard to such
specimens.

(iv) Heating of a specimen for any
purpose is not authorized.

(3) The yield strength in tension
must be the stress corresponding to a
permanent strain of 0.2 percent of the
gauge length. The following conditions
apply:

(i) The yield strength must be deter-
mined by either the *“‘offset’” method or
the ““‘extension under load”” method as
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prescribed in ASTM E 8 (IBR, see §171.7
of this subchapter).

(ii) In using the ‘‘extension under
load”” method, the total strain (or ‘“‘ex-
tension under load’’) corresponding to
the stress at which the 0.2 percent per-
manent strain occurs may be deter-
mined with sufficient accuracy by cal-
culating the elastic extension of the
gauge length under appropriate load
and adding thereto 0.2 percent of the
gauge length. Elastic extension cal-
culations must be based on an elastic
modulus of 30,000,000. In the event of
controversy, the entire stress-strain
diagram must be plotted and the yield
strength determined from the 0.2 per-
cent offset.

(iii) For the purpose of strain meas-
urement, the initial strain must be set
while the specimen is under a stress of
12,000 psi, and the strain indicator
reading being set at the calculated cor-
responding strain.

(iv) Cross-head speed of the testing
machine may not exceed % inch per
minute during yield strength deter-
mination.

(I) Acceptable results for physical and
flattening tests. Either of the following
is an acceptable result:

(1) An elongation of at least 40 per-
cent for a 2-inch gauge length or at
least 20 percent in other cases and
yield strength not over 73 percent of
tensile strength. In this instance, the
flattening test is not required.

(2) An elongation of at least 20 per-
cent for a 2-inch gauge length or 10 per-
cent in other cases and yield strength
not over 73 percent of tensile strength.
Flattening is required, without crack-
ing, to 6 times the wall thickness.

(m) Leakage test. All spun cylinders
and plugged cylinders must be tested
for leakage by gas or air pressure after
the bottom has been cleaned and is free
from all moisture, subject to the fol-
lowing conditions and limitations:

(1) Pressure, approximately the same
as but no less than service pressure,
must be applied to one side of the fin-
ished bottom over an area of at least
Y16 of the total area of the bottom but
not less than % inch in diameter, in-
cluding the closure, for at least one
minute, during which time the other
side of the bottom exposed to pressure
must be covered with water and closely
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examined for indications of leakage.
Except as provided in paragraph (n) of
this section, a cylinder must be re-
jected if there is any leaking.

(2) A spun cylinder is one in which an
end closure in the finished cylinder has
been welded by the spinning process.

(3) A plugged cylinder is one in which
a permanent closure in the bottom of a
finished cylinder has been effected by a
plug.

(4) As a safety precaution, if the
manufacturer elects to make this test
before the hydrostatic test, he should
design his apparatus so that the pres-
sure is applied to the smallest area
practicable, around the point of clo-
sure, and so as to use the smallest pos-
sible volume of air or gas.

(n) Rejected cylinders. Reheat treat-
ment of rejected cylinders is author-
ized. Subsequent thereto, cylinders
must pass all prescribed tests to be ac-
ceptable. Repair by welding or spinning
is not authorized. Spun cylinders re-
jected under the provisions of para-
graph (m) of this section may be re-
moved from the spun cylinder category
by drilling to remove defective mate-
rial, tapping and plugging.

(o) Marking. Markings may be
stamped into the sidewalls of cylinders
having a service pressure of 150 psig if
all of the following conditions are met:

(1) Wall stress at test pressure may
not exceed 24,000 psi.

(2) Minimum wall thickness must be
not less than 0.090 inch.

(3) Depth of stamping must be no
greater than 15 percent of the min-
imum wall thickness, but may not ex-
ceed 0.015 inch.

(4) Maximum outside diameter of cyl-
inder may not exceed 5 inches.

(5) Carbon content of cylinder may
not exceed 0.25 percent. If the carbon
content exceeds 0.25 percent, the com-
plete cylinder must be normalized after
stamping.

(6) Stamping must be adjacent to the
top head.

[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended by 66 FR 45185, 45386-45388, Aug. 28,
2001; 67 FR 51652, Aug. 8, 2002; 68 FR 75748,
Dec. 31, 2003]
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§178.39 Specification 3BN
nickel cylinders.

(a) Type, size and service pressure. A
DOT 3BN cylinder is a seamless nickel
cylinder with a water capacity (nomi-
nal) not over 125 pounds water capacity
(nominal) and a service pressure at
least 150 to not over 500 psig.

(b) Nickel. The percentage of nickel
plus cobalt must be at least 99.0 per-
cent.

(c) ldentification of material. The ma-
terial must be identified by any suit-
able method except that plates and bil-
lets for hot-drawn cylinders must be
marked with the heat number.

(d) Manufacture. Cylinders must be
manufactured using equipment and
processes adequate to ensure that each
cylinder produced conforms to the re-
quirements of this subpart. No defect is
permitted that is likely to weaken the
finished cylinder appreciably. A rea-
sonably smooth and uniform surface
finish is required. Cylinders closed in
by spinning process are not authorized.

(e) Welding or brazing. Welding or
brazing for any purpose whatsoever is
prohibited except that welding is au-
thorized for the attachment of
neckrings and footrings which are non-
pressure parts, and only to the tops and
bottoms of cylinders. Neckrings and
footrings must be of weldable material,
the carbon content of which may not
exceed 0.25 percent. Nickel welding rod
must be used.

(f) Wall thickness. The wall stress may
not exceed 15,000 psi. A minimum wall
thickness of 0.100 inch is required for
any cylinder over 5 inches in outside
diameter. Wall stress calculation must
be made by using the following for-
mula:

S = [P(1.3D2 + 0.4d2)] / (D? — d?)

Where:

S = wall stress in psi;

P = minimum test pressure prescribed for
water jacket test or 450 psig whichever is
the greater;

D = outside diameter in inches;

d = inside diameter in inches.

seamless

(g) Heat treatment. The completed cyl-
inders must be uniformly and properly
heat-treated prior to tests.

(h) Openings in cylinders and connec-
tions (valves, fuse plugs, etc.) for those
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openings. Threads conforming to the
following are required on openings:

(1) Threads must be clean cut, even,
without checks, and to gauge.

(2) Taper threads, when used, to be of
length not less than as specified for
American Standard taper pipe threads.

(3) Straight threads having at least 6
engaged threads are authorized.
Straight threads must have a tight fit
and a calculated shear strength of at
least 10 times the test pressure of the
cylinder. Gaskets, adequate to prevent
leakage, are required.

(i) Hydrostatic test. Each cylinder
must successfully withstand a hydro-
static test, as follows:

(1) The test must be by water-jacket,
or other suitable method, operated so
as to obtain accurate data. The pres-
sure gauge must permit reading to an
accuracy of 1 percent. The expansion
gauge must permit reading of total ex-
pansion to an accuracy either of 1 per-
cent or 0.1 cubic centimeter.

(2) Pressure must be maintained for
at least 30 seconds and sufficiently
longer to ensure complete expansion.
Any internal pressure applied after
heat-treatment and previous to the of-
ficial test may not exceed 90 percent of
the test pressure. If, due to failure of
the test apparatus, the test pressure
cannot be maintained, the test may be
repeated at a pressure increased by 10
percent or 100 psig, whichever is the
lower.

(3) Permanent volumetric expansion
may not exceed 10 percent of total vol-
umetric expansion at test pressure.

(4) Each cylinder must be tested to at
least 2 times service pressure.

(J) Flattening test. A flattening test
must be performed on one cylinder
taken at random out of each lot of 200
or less, by placing the cylinder between
wedge shaped knife edges having a 60°
included angle, rounded to “2-inch ra-
dius. The longitudinal axis of the cyl-
inder must be at a 90-degree angle to
knife edges during the test. For lots of
30 or less, flattening tests are author-
ized to be made on a ring at least 8
inches long cut from each cylinder and
subjected to same heat treatment as
the finished cylinder.

(k) Physical test. A physical test must
be conducted to determine yield
strength, tensile strength, elongation,
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and reduction of area of material, as
follows:

(1) The test is required on 2 speci-
mens cut from 1 cylinder taken at ran-
dom out of each lot of 200 or less. For
lots of 30 or less, physical tests are au-
thorized to be made on a ring at least
8 inches long cut from each cylinder
and subjected to same heat treatment
as the finished cylinder.

(2) Specimens must conform to the
following:

(i) A gauge length of 8 inches with a
width of not over 1% inches, a gauge
length of 2 inches with a width of not
over 1% inches, or a gauge length of at
least 24 times the thickness with a
width not over 6 times thickness is au-
thorized when a cylinder wall is not
over % inch thick.

(ii) The specimen, exclusive of grip
ends, may not be flattened. Grip ends
may be flattened to within one inch of
each end of the reduced section.

(iii) When size of cylinder does not
permit securing straight specimens,
the specimens may be taken in any lo-
cation or direction and may be
straightened or flattened cold, by pres-
sure only, not by blows. When speci-
mens are so taken and prepared, the in-
spector’s report must show in connec-
tion with record of physical tests de-
tailed information in regard to such
specimens.

(iv) Heating of a specimen for any
purpose is not authorized.

(3) The yield strength in tension
must be the stress corresponding to a
permanent strain of 0.2 percent of the
gauge length. The following conditions
apply:

(i) The yield strength must be deter-
mined by either the *“offset’” method or
the ““‘extension under load”” method as
prescribed in ASTM E 8 (IBR, see §171.7
of this subchapter).

(if) In using the ‘“‘extension under
load”” method, the total strain (or ‘“‘ex-
tension under load’) corresponding to
the stress at which the 0.2 percent per-
manent strain occurs may be deter-
mined with sufficient accuracy by cal-
culating the elastic extension of the
gauge length under appropriate load
and adding thereto 0.2 percent of the
gauge length. Elastic extension cal-
culations must be based on an elastic
modulus of 30,000,000. In the event of
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controversy, the entire stress-strain
diagram must be plotted and the yield
strength determined from the 0.2 per-
cent offset.

(iii) For the purpose of strain meas-
urement, the initial strain must be set
while the specimen is under a stress of
12,000 psi, and the strain indicator
reading must be set at the calculated
corresponding strain.

(iv) Cross-head speed of the testing
machine may not exceed % inch per
minute during yield strength deter-
mination.

(I) Acceptable results for physical and
flattening tests. Either of the following
is an acceptable result:

(1) An elongation of at least 40 per-
cent for a 2 inch gauge length or at
least 20 percent in other cases and
yield point not over 50 percent of ten-
sile strength. In this instance, the flat-
tening test is not required.

(2) An elongation of at least 20 per-
cent for a 2 inch gauge length or 10 per-
cent in other cases and a yield point
not over 50 percent of tensile strength.
Flattening is required, without crack-
ing, to 6 times the wall thickness.

(m) Rejected cylinders. Reheat treat-
ment is authorized for rejected cyl-
inders. Subsequent thereto, cylinders
must pass all prescribed tests to be ac-
ceptable. Repair by welding is not au-
thorized.

[Amdt. 178-114, 61 FR 25942, May 23, 1996, as
amended by 66 FR 45185, 45386, 45388, Aug. 28,
2001; 67 FR 51652, Aug. 8, 2002; 68 FR 75748,
Dec. 31, 2003]

§178.42 Specification 3E seamless steel
cylinders.