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§173.124 Class 4, Divisions 4.1, 4.2 and 
4.3–Definitions.

(a) Division 4.1 (Flammable Solid). For the
purposes of this subchapter, flammable solid
(Division 4.1) means any of the following
three types of materials:

(1) Desensitized explosives that–
(i) When dry are Explosives of Class 1 other

than those of compatibility group A, which are
wetted with sufficient water, alcohol, or plas-
ticizer to suppress explosive properties; and

(ii) Are specifically authorized by name ei-
ther in the § 172.101 Table or have been as-
signed a shipping name and hazard class by
the Associate Administrator under the provi-
sions of–

(A) A special permit issued under subchap-
ter A of this chapter; or

(B) An approval issued under § 173.56(i) of
this part.

(2)(i) Self-reactive materials are materials
that are thermally unstable and that can un-
dergo a strongly exothermic decomposition
even without participation of oxygen (air). A
material is excluded from this definition if
any of the following applies:

(A) The material meets the definition of an
explosive as prescribed in subpart C of this
part, in which case it must be classed as an ex-
plosive;

(B) The material is forbidden from being of-
fered for transportation according to
§ 172.101 of this subchapter or § 173.21;

(C) The material meets the definition of an
oxidizer or organic peroxide as prescribed in
subpart D of this part, in which case it must
be so classed;

(D) The material meets one of the following
conditions:

(1) Its heat of decomposition is less than
300 J/g; or

(2) Its self-accelerating decomposition tem-
perature (SADT) is greater than 75 °C (167
°F) for a 50 kg package; or

(3) It is an oxidizing substance in Division
5.1 containing less than 5.0% combustible or-
ganic substances; or

(E) The Associate Administrator has deter-
mined that the material does not present a
hazard which is associated with a Division 4.1
material.

(ii) Generic types. Division 4.1 self-reactive
materials are assigned to a generic system
consisting of seven types. A self-reactive sub-
stance identified by technical name in the
Self-Reactive Materials Table in § 173.224 is
assigned to a generic type in accordance with
that table. Self-reactive materials not identi-
fied in the Self-Reactive Materials Table in
§ 173.224 are assigned to generic types under
the procedures of paragraph (a)(2)(iii) of this
section.

(A) Type A. Self-reactive material type A is
a self-reactive material which, as packaged
for transportation, can detonate or deflagrate
rapidly. Transportation of type A self-reactive
material is forbidden.

(B) Type B. Self-reactive material type B is
a self-reactive material which, as packaged
for transportation, neither detonates nor de-
flagrates rapidly, but is liable to undergo a
thermal explosion in a package.

(C)  Type C. Self-reactive material type C is
a self-reactive material, which, as packaged
for transportation, neither detonates nor de-
flagrates rapidly and cannot undergo a ther-
mal explosion; and

(D) Type D. Self-reactive material type D is
a self-reactive material which–

(1) Detonates partially, does not deflagrate
rapidly and shows no violent effect when heat-
ed under confinement;

(2) Does not detonate at all, deflagrates
slowly and shows no violent effect when heat-
ed under confinement; or

(3) Does not detonate or deflagrate at all
and shows a medium effect when heated un-
der confinement.

(E) Type E. Self-reactive material type E is
a self-reactive material which, in laboratory
testing, neither detonates nor deflagrates at
all and shows only a low or no effect when
heated under confinement.

(F) Type F. Self-reactive material type F is
a self-reactive material which, in laboratory
testing, neither detonates in the cavitated
state nor deflagrates at all and shows only a
low or no effect when heated under confine-
ment as well as low or no explosive power.

(G) Type G. Self-reactive material type G is
a self-reactive material which, in laboratory
testing, does not detonate in the cavitated
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(1) A chemical oxygen generator that is not
installed in protective breathing equipment
(PBE):

(i) Mechanically actuated devices:
(A) Two pins, installed so that each is inde-

pendently capable of preventing the actuator
from striking the primer;

(B) One pin and one retaining ring, each in-
stalled so that each is independently capable
of preventing the actuator from striking the
primer; or

(C) A cover securely installed over the prim-
er and a pin installed so as to prevent the ac-
tuator from striking the primer and cover.

(ii) Electrically actuated devices: The elec-
trical leads must be mechanically shorted and
the mechanical short must be shielded in met-
al foil.

(iii) Devices with a primer but no actuator:
A chemical oxygen generator that has a prim-
er but no actuating mechanism must have a
protective cover over the primer to prevent ac-
tuation from external impact.

(2) A chemical oxygen generator installed
in a PBE must contain a pin installed so as to
prevent the actuator from striking the primer,
and be placed in a protective bag, pouch, case
or cover such that the protective breathing
equipment is fully enclosed in such a manner
that the protective bag, pouch, case or cover
prevents unintentional actuation of the oxy-
gen generator.

(d) Packaging. A chemical oxygen genera-
tor and a chemical oxygen generator installed
in equipment, (e.g., a PBE) must be placed in
a rigid outer packaging that-

(1) Conforms to the requirements of either:
(i) Part 178, subparts L and M, of this sub-

chapter at the Packing Group I or II perfor-
mance level; or

(ii) The performance criteria in Air Trans-
port Association (ATA) Specification No. 300
for a Category I Shipping Container.

(2) After September 30, 2009, with its con-
tents, is capable of meeting the following ad-
ditional requirements when transported by
cargo-only aircraft:

(i) The Flame Penetration Resistance Test
in Appendix E to part 178 of this subchapter;

 (A) At least three specimens of the outer
packaging materials must be tested;

 (B) Each test must be conducted on a flat
16 inch x 24 inch test specimen mounted in
the horizontal ceiling position of the test ap-
paratus to represent the outer packaging de-
sign;

 (C) Testing must be conducted on all de-
sign features (latches, seams, hinges, etc.) af-
fecting the ability of the outer packaging to
safely prevent the passage of fire in the hori-
zontal ceiling position; and

 (D) There must be no flame penetration of
any specimen within 5 minutes after applica-
tion of the flame source, and the maximum al-
lowable temperature at a point 4 inches above
the test specimen, centered over the burner
cone, must not exceed 205° C (400° F).

(ii) The Thermal Resistance Test specified
in Appendix D to part 178 of this subchapter.

(iii) None of the following conditions may
occur when one generator in the package is ac-
tuated:

(A) Actuation of other generators in the
package;

(B) Ignition of the packaging materials; and
(C) A temperature above 100 °C (212 °F) on

the outside surface temperature of the pack-
age.

(iv) All features of the packaging must be in
good condition, including all latches, hinges,
seams, and other features, and the packaging
must be free from perforations, cracks, dents,
or other abrasions that may negatively affect
the flame penetration resistance and thermal
resistance characteristics of the packaging,
verified by a visual inspection of the package
before each shipment.

(e) Equipment marking. The outside sur-
face of a chemical oxygen generator must be
marked to indicate the presence of an oxygen
generator (e.g., “oxygen generator, chemical”).
The outside surface of equipment containing a
chemical oxygen generator that is not readily
apparent (e.g., a sealed passenger service
unit) must be clearly marked to indicate the
presence of the oxygen generator (example:
“Oxygen Generator Inside”).

(f) Items forbidden in air transportation. (1)
A chemical oxygen generator is forbidden for
transportation on board a passenger-carrying
aircraft.
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(2)(i) The packing group and hazard zone
assignments for liquids (see § 173.115(c) of
this subpart for gases) based on inhalation of
vapors shall be in accordance with the follow-
ing table:

Note 1: V is the saturated vapor concentration in
air of the material in mL/m3 20 °C and standard at-
mospheric pressure.

Note 2: A liquid in Division 6.1 meeting criteria
for Packing Group I, Hazard Zones A or B stated in
paragraph (a)(2) of this section is a material poison-
ous by inhalation subject to the additional hazard
communication requirements in §§ 172.203(m)(2),
172.313 and table 1 of § 172.504(e) of this subchap-
ter.

(ii) These criteria are represented graphi-
cally in Figure 1:

III..................... >50 and ≤300 >200 and ≤1000 >2.0 and ≤4.0

Packing group Oral toxicity LD50 (mg/kg) Dermal toxicity LD50 
(mg/kg)

Inhalation toxicity by 
dusts and mists LC50 

(mg/L)

Packing Group Vapor concentration and toxic-
ity

I (Hazard Zone A) V ≥ 500 LC50 and LC50 ≤ 200 
mL/m3.

I (Hazard Zone B) V ≥ 10 LC50; LC50 ≤ 1000 mL/
m3; and the criteria for Pack-
ing Group I. Hazard Zone A 
are not met.

II......................... V ≥ LC50; LC50 ≤ 3000 mL/m3; 
and the criteria for Packing 
Group I are not met.

III........................ V ≥ .2 LC50; LC50 ≤ 5000 mL/
m3; and the criteria for Pack-
ing Groups I and II are not 
met.
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state, will not deflagrate at all, shows no effect
when heated under confinement, nor shows
any explosive power. A type G self-reactive
material is not subject to the requirements of
this subchapter for self-reactive material of
Division 4.1 provided that it is thermally sta-
ble (self-accelerating decomposition tempera-
ture is 50 °C (122 °F) or higher for a 50 kg (110
pounds) package). A self-reactive material
meeting all characteristics of type G except
thermal stability is classed as a type F self-re-
active, temperature control material.

(iii) Procedures for assigning a self-reactive
material to a generic type. A self-reactive ma-
terial must be assigned to a generic type
based on–

(A) Its physical state (i.e. liquid or solid), in
accordance with the definition of liquid and
solid in § 171.8 of this subchapter;

(B) A determination as to its control tem-
perature and emergency temperature, if any,
under the provisions of § 173.21(f);

(C) Performance of the self-reactive materi-
al under the test procedures specified in the
UN Manual of Tests and Criteria (see § 171.7
of this subchapter) and the provisions of para-
graph (a)(2)(iii) of this section; and

(D) Except for a self-reactive material
which is identified by technical name in the
Self-Reactive Materials Table in § 173.224(b)
or a self-reactive material which may be
shipped as a sample under the provisions of
§ 173.224, the self-reactive material is ap-
proved in writing by the Associate Adminis-
trator. The person requesting approval shall
submit to the Associate Administrator the
tentative shipping description and generic
type and–

(1) All relevant data concerning physical
state, temperature controls, and tests results;
or

(2) An approval issued for the self-reactive
material by the competent authority of a for-
eign government.

(iv) Tests. The generic type for a self-reac-
tive material must be determined using the
testing protocol from Figure 14.2 (Flow Chart
for Assigning Self-Reactive Substances to Di-
vision 4.1) from the UN Manual of Tests and
Criteria.

(3) Readily combustible solids are materials
that–

(i) Are solids which may cause a fire
through friction, such as matches;

(ii) Show a burning rate faster than 2.2 mm
(0.087 inches) per second when tested in ac-
cordance with the UN Manual of Tests and
Criteria (IBR, see § 171.7 of this subchapter);
or

(iii) Any metal powders that can be ignited
and react over the whole length of a sample in
10 minutes or less, when tested in accordance
with the UN Manual of Tests and Criteria.

(b) Division 4.2 (Spontaneously Combusti-
ble Material). For the purposes of this sub-
chapter, spontaneously combustible material
(Division 4.2) means–

(1) A pyrophoric material. A pyrophoric ma-
terial is a liquid or solid that, even in small
quantities and without an external ignition
source, can ignite within five (5) minutes after
coming in contact with air when tested ac-
cording to UN Manual of Tests and Criteria.

(2) A self-heating material. A self-heating
material is a material that, when in contact
with air and without an energy supply, is lia-
ble to self-heat. A material of this type which
exhibits spontaneous ignition or if the tem-
perature of the sample exceeds 200 °C (392
°F) during the 24-hour test period when test-
ed in accordance with UN Manual of Tests
and Criteria, is classed as a Division 4.2 ma-
terial.

(c) Division 4.3 (Dangerous when wet mate-
rial). For the purposes of this chapter, danger-
ous when wet material (Division 4.3) means a
material that, by contact with water, is liable
to become spontaneously flammable or to give
off flammable or toxic gas at a rate greater
than 1 L per kilogram of the material, per
hour, when tested in accordance with UN
Manual of Tests and Criteria.
[Amdt. 173-224, 55 FR 52634, Dec. 21, 1990, as
amended at 56 FR 66268, Dec. 20, 1991; 57 FR
45461, Oct. 1, 1992; Amdt. 173-233, 58 FR 33305,
June 16, 1993; Amdt. 173-234, 58 FR 51532, Oct. 1,
1993; Amdt. 173-241, 59 FR 67507, Dec. 29, 1994; 62
FR 24731, May 6, 1997; 66 FR 8647, Feb. 1, 2001; 66
FR 45379, 45380, Aug. 28, 2001; 68 FR 75744, Dec.
31, 2003; 70 FR 73165, Dec. 9, 2005; 71 FR 78631,
Dec. 29, 2006]
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plainly marked “INSIDE CONTAINERS
COMPLY WITH PRESCRIBED SPECIFICA-
TIONS” .

(e) Engine starting fluid. Engine starting
fluid containing a flammable compressed gas
or gases must be shipped in a cylinder as pre-
scribed in § 173.304a or as follows:

(1) Inside non-refillable metal containers
having a capacity not greater than 500 mL (32
in3). The containers must be packaged in
strong, tight outer packagings. The pressure
in the container may not exceed 145 psia at 54
°C (130 °F). If the pressure exceeds 145 psia at
54 °C (130 °F), a DOT 2P container must be
used. In either case, the metal container must
be capable of withstanding, without bursting,
a pressure of 1.5 times the pressure of the con-
tents at 54 °C (130 °F). The liquid content of
the material and gas may not completely fill
the container at 54 °C (130 °F). Each contain-
er filled for shipment must have been heated
until its contents reach a minimum tempera-
ture of 54 °C (130 °F), without evidence of
leakage, distortion, or other defect. Each out-
side shipping container must be plainly
marked, “INSIDE CONTAINERS COMPLY
WITH PRESCRIBED SPECIFICATIONS” .

(2) [Reserved]
(f) Oxidizing gases by aircraft. A cylinder

containing carbon dioxide and oxygen mix-
ture, compressed; liquefied gas, oxidizing,
n.o.s.; or nitrous oxide is authorized for trans-
portation by aircraft only when it meets the
following requirements:

(1) Only DOT specification 3A, 3AA, 3AL,
3E, 3HT, and 39 cylinders, and UN pressure
receptacles ISO 9809-1, ISO 9809-2, ISO
9809-3 and ISO 7866 cylinders are autho-
rized.

(2) Cylinders must be equipped with a pres-
sure relief device in accordance with §
173.301(f) and, for DOT 39 cylinders offered
for transportation after October 1, 2008, for
the other DOT specification cylinders with the
first requalification due after October 1, 2008,
or for the UN pressure receptacles prior to ini-
tial use:

(i) The rated burst pressure of a rupture
disc for DOT 3A, 3AA, 3AL, 3E and 39 cylin-
ders, and UN pressure receptacles ISO 9809-
1, ISO 9809-2, ISO 9809-3 and ISO 7866 cyl-

inders must be 100% of the cylinder minimum
test pressure with a tolerance of plus zero to
minus 10%; and

(ii) The rated burst pressure of a rupture
disc for a DOT 3HT cylinder must be 90% of
the cylinder minimum test pressure with a
tolerance of plus zero to minus 10%.

(3) The cylinder must be placed in a rigid
outer packaging that-

(i) Conforms to the requirements of either
part 178, subparts L and M, of this subchap-
ter at the Packing Group I or II performance
level, or the performance criteria in Air
Transport Association (ATA) Specification
No. 300 for a Category I Shipping Container;

(ii) After September 30, 2009, is capable of
passing, as demonstrated by design testing,
the Flame Penetration Resistance Test in
part III of Appendix E to part 178 of this sub-
chapter; and

(iii) Prior to each shipment, passes a visual
inspection that verifies that all features of the
packaging are in good condition, including all
latches, hinges, seams, and other features,
and the packaging is free from perforations,
cracks, dents, or other abrasions that may
negatively affect the flame penetration resis-
tance and thermal resistance characteristics
of the container.

(4) After September 30, 2009, the cylinder
and the outer packaging must be capable of
passing, as demonstrated by design testing,
the Thermal Resistance Test specified in Ap-
pendix D to part 178 of this subchapter.

(5) The cylinder and the outer packaging
must both be marked and labeled in accor-
dance with part 172, subparts D and E of this
subchapter. The additional marking
“DOT31FP,” is allowed to indicate that the
cylinder and the outer packaging are capable
of passing, as demonstrated by design testing,
the Thermal Resistance Test specified in Ap-
pendix D to part 178 of this subchapter.

(6) A cylinder of compressed oxygen that
has been furnished by an aircraft operator to
a passenger in accordance with 14 CFR
121.574, 125.219, or 135.91 is excepted from
the outer packaging requirements of para-
graph (f)(3) of this section.
[29 FR 18743, Dec. 29, 1964. Redesignated at 32 FR
5606, Apr. 5, 1967; 65 FR 58630, Sept. 29, 2000; 66



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.10000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.10000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


