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integral with the quick-coupling device
or located between the primary bottom
outlet valve and the quick-coupling de-
vice. The quick-coupling device closure
dust cap or outlet nozzle shall be fitted
with a minimum 1-inch NPT closure
(see Fig. E17.8 and E17.9).

(3) The valve operating mechanism
must be provided with a suitable lock-
ing arrangement to insure positive clo-
sure during transit.

(4) If the outlet nozzle extends 6
inches or more from shell of tank, a V-
shaped breakage groove shall be cut
(not cast) in the upper part to the out-
let nozzle at a point immediately below
the lowest part of value closest to the
tank. In no case may the nozzle wall
thickness at the roof of the ‘‘V’’ be
more than 1⁄4-inch. On cars without
continuous center sills, the breakage
groove or its equivalent may not be
more than 15 inches below the tank
shell. On cars with continuous center
sills, the breakage groove or its equiva-
lent must be above the bottom of the
center sill construction.

(5) The valve body must be of a thick-
ness which will insure that accidental
breakage of the outlet nozzle will occur
at or below the ‘‘V’’ groove, or its
equivalent, and will not cause distor-
tion of the valve seat or valve.

[Amdt. 179–10, 36 FR 21348, Nov. 6, 1971, as
amended by Amdt. 179–40, 52 FR 13046, Apr.
20, 1987; Amdt. 179–41, 52 FR 36672, Sept. 30,
1987; Amdt. 179–50, 60 FR 49077, Sept. 21, 1995;
Amdt. 179–52, 61 FR 28680, June 5, 1996; Amdt.
179–53, 61 FR 51342, Oct. 1, 1996; 66 FR 45186,
Aug. 28, 2001]

Subpart D—Specifications for Non-
Pressure Tank Car Tanks
(Classes DOT–103, 104, 111AF,
111AW, and 115AW)

§ 179.200 General specifications appli-
cable to non-pressure tank car
tanks (Classes DOT–103, 104, and
111).

§ 179.200–1 Tank built under these
specifications must meet the re-
quirements of §§ 179.200, and
179.201.

§ 179.200–3 Type.
Tank built under these specifications

must be circular in cross section, with
formed heads designed convex outward.

When specified in § 179.201–1, the tank
must have at least one manway or one
expansion dome with manway, and
such other external projections as are
prescribed herein. When the tank is di-
vided into compartments, each com-
partment must be treated as a separate
tank.

[Amdt. 179–10, 36 FR 21348, Nov. 6, 1971]

§ 179.200–4 Insulation.

(a) If insulation is applied, the tank
shell and expansion dome when used
must be insulated with an approved
material. The entire insulation must
be covered with a metal jacket of a
thickness not less than 11 gauge (0.1196
inch) nominal (Manufacturer’s Stand-
ard Gauge) and flashed around all open-
ings so as to be weather tight. The ex-
terior surface of a carbon steel tank
and the inside surface of a carbon steel
jacket must be given a protection coat-
ing.

(b) If insulation is a specification re-
quirement, it shall be of sufficient
thickness so that the thermal conduct-
ance at 60 °F is not more than 0.225 Btu
per hour, per square foot, per degree F
temperature differential, unless other-
wise provided in § 179.201–1. If exterior
heaters are attached to tank, the
thickness of the insulation over each
heater element may be reduced to one-
half that required for the shell.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21349, Nov. 6, 1971; Amdt. 179–50,
60 FR 49078, Sept. 21, 1995]

§ 179.200–6 Thickness of plates.

(a) The wall thickness after forming
of the tank shell, dome shell, and of 2:1
ellipsoidal heads must be not less than
specified in § 179.201–1, nor that cal-
culated by the following formula:

t =
Pd

SE2
Where:

d = Inside diameter in inches;
E = 0.9 Welded joint efficiency; except E=1.0

for seamless heads;
P = Minimum required bursting pressure in

psig;
S = Minimum tensile strength of plate mate-

rial in p.s.i. as prescribed in § 179.200–7;
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t = Minimum thickness of plate in inches
after forming.

(b) The wall thickness after forming
of 3:1 ellipsoidal heads must be not less
than specified in § 179.201–1, nor that
calculated by the following formula:

t =
Pd

SE
1.83

2
×

Where:
d = Inside diameter in inches;
E = 0.9 Welded joint efficiency; except E=1.0

for seamless heads;
P = Minimum required bursting pressure in

psig;
S = Minimum tensile strength of plate mate-

rial in p.s.i. as prescribed in § 179.200–7;
t = Minimum thickness of plate in inches

after forming.

(c) The wall thickness after forming
of a flanged and dished head must be
not less than specified in § 179.201–1, nor
that calculated by the following for-
mula:

t =
PL

SE

5

6
Where:
E = 0.9 Welded joint efficiency; except E=1.0

for seamless heads;
L = Main inside radius to which head is

dished, measured on concave side in inches;
P = Minimum required bursting pressure in

psig;
S = Minimum tensile strength of plate mate-

rial in p.s.i. as prescribed in § 179.200–7;
t = Minimum thickness of plate in inches

after forming.

(d) If plates are clad with material
having tensile strength properties at
least equal to the base plate, the clad-
ding may be considered a part of the
base plate when determining thickness.
If cladding material does not have ten-
sile strength at least equal to the base
plate, the base plate alone must meet
the thickness requirements.

(e) For a tank constructed of longitu-
dinal sections, the minimum width of
bottom sheet of the tank must be 60
inches measured on the arc, but in all
cases the width must be sufficient to
bring the entire width of the longitu-
dinal welded joint, including welds,
above the bolster.

(f) For a tank built of one piece cy-
lindrical sections, the thickness speci-

fied for bottom sheet must apply to the
entire cylindrical section.

(g) See § 179.200–9 for thickness re-
quirements for a compartmented tank.

[Amdt. 179–10, 36 FR 21349, Nov. 6, 1971, as
amended at 66 FR 45390, Aug. 28, 2001]

§ 179.200–7 Materials.

(a) Plate material used to fabricate
the tank and, when used, expansion
dome or manway nozzle material, must
meet one of the following specifica-
tions with the indicated minimum ten-
sile strength and elongation in the
welded condition.

(b) Carbon steel plate: The maximum
allowable carbon content must be 0.31
percent when the individual specifica-
tion allows carbon content greater
than this amount. The plates may be
clad with other approved materials:

Specifications

Minimum ten-
sile strength

(p.s.i.) welded
condition 1

Minimum elon-
gation in 2

inches (per-
cent) weld

metal (longitu-
dinal)

AAR TC 128, Gr. B ........... 81,000 19
ASTM A 516, Gr. 70 ......... 70,000 20

1 Maximum stresses to be used in calculations.

(c) Aluminum alloy plate: Aluminum
alloy plate must be suitable for weld-
ing and comply with one of the fol-
lowing specifications:

Specifications

Minimum ten-
sile strength
(p.s.i.) weld-

ed condi-
tion 3 4

Minimum
elongation in

2 inches
(percent) 0

temper weld
metal (longi-

tudinal)

ASTM B 209, Alloy 50521 ..... 25,000 18
ASTM B 209, Alloy 50832 ..... 38,000 16
ASTM B 209, Alloy 50861 ..... 35,000 14
ASTM B 209, Alloy 51541 ..... 30,000 18
ASTM B 209, Alloy 52541 ..... 30,000 18
ASTM B 209, Alloy 54541 ..... 31,000 18
ASTM B 209, Alloy 56521 ..... 25,000 18

1 For fabrication, the parent plate material may be 0, H112,
or H32 temper, but design calculations must be based on
minimum tensile strength shown.

2 0 temper only.
3 Weld filler metal 5556 must not be used.
4 Maximum stresses to be used in calculations.

(d) High alloy steel plate: High alloy
steel plate must comply with one of
the following specifications:
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Specifications

Minimum ten-
sile strength
(p.s.i.) weld-
ed condition 1

Minimum
elongation in

2 inches
(percent)

weld metal
(longitudinal)

ASTM A 240, Type 304 ........ 75,000 30
ASTM A 240, Type 304L ...... 70,000 30
ASTM A 240, Type 316 ........ 75,000 30
ASTM A 240, Type 316L ...... 70,000 30

1 Maximum stresses to be used in calculations.
2 High alloy steel materials used to fabricate tank and ex-

pansion dome, when used, must be tested in accordance with
Practice A of ASTM Specification A 262 titled, ’Standard Prac-
tices for Detecting Susceptibility to Intergranular Attack in
Austenitic Stainless Steels.’ If the specimen does not pass
Practice A, Practice B or C must be used and the corrosion
rates may not exceed the following:

Test procedure Material Corrosion
rate i.p.m.

Practice B ................... Types 304, 304L, 316,
and 316L.

0.0040

Practice C ................... Type 304L .................. .0020

Type 304L and Type 316L test specimens must be given a
sensitizing treatment prior to testing. (A typical sensitizing
treatment is 1 hour at 1250 F.)

(e) Nickel plate: Nickel plate must
comply with the following specifica-
tion:

Specifications

Minimum
tensile

strength
(p.s.i.)
welded

condition 1

Minimum
elongation
in 2 inches
(percent)

weld metal
(longitu-

dinal)

ASTM B 16222 .............................. 40,000 20

1 Maximum stresses to be used in calculations.
2 When used as cladding for carbon steel plate, low-carbon

nickel is required.

(f) Manganese-molybdenum steel plate:
Manganese-molybdenum steel plate
must be suitable for fusion welding and
comply with the following specifica-
tion:

Specifications

Minimum
tensile

strength
(p.s.i.)
welded

condition 1

Minimum
elongation
in 2 inches
(percent)

weld metal
(longitu-

dinal)

ASTM A 302, Gr. B ....................... 80,000 20

1 Maximum stresses to be used in calculations.

(g) All parts and items of construc-
tion in contact with the lading must be
made of material compatible with
plate material and not subject to rapid
deterioration by the lading, or be coat-
ed or lined with suitable corrosion re-
sistant material.

(h) All external projections which
may be in contact with the lading and
all castings, forgings, or fabrications

used for fittings or attachments to
tank and expansion dome, when used,
in contact with lading must be made of
material to an approved specification.
See AAR Specifications for Tank Cars,
appendix M, M4.05 (See § 171.7 of this
subchapter) for approved material
specifications for castings for fittings.

[Amdt. 179–10, 36 FR 21349, Nov. 9, 1971; 36 FR
21893, Nov. 17, 1971, as amended by Amdt.179–
28, 46 FR 49906, Oct. 8, 1981; Amdt. 179–40, 52
FR 13046, Apr. 20, 1987; Amdt. 179–52, 61 FR
28680, June 5, 1996; 66 FR 45186, Aug. 28, 2001]

§ 179.200–8 Tank heads.
(a) All external tank heads must be

an ellipsoid of revolution in which the
major axis must equal the diameter of
the shell and the minor axis must be
one-half the major axis.

(b) Internal compartment tank heads
may be 2:1 ellipsoidal, 3:1 ellipsoidal, or
flanged and dished to thicknesses as
specified in § 179.200–6. Flanged and
dished heads must have main inside ra-
dius not exceeding 10 feet, and inside
knuckle radius must not be less than
33⁄4 inches for steel, alloy steel, or nick-
el tanks, and not less than 5 inches for
aluminum alloy tanks.

[Amdt. 179–10, 36 FR 21350, Nov. 6, 1971]

§ 179.200–9 Compartment tanks.
(a) When a tank is divided into com-

partments, by inserting interior heads,
interior heads must be inserted in ac-
cordance with AAR Specifications for
Tank Cars, appendix E, E7.00, and must
comply with the requirements specified
in § 179.201–1. Voids between compart-
ment heads must be provided with at
least one tapped drain hole at their
lowest point, and a tapped hole at the
top of the tank. Top hole must be
closed, and the bottom hole may be
closed, with not less than three-fourths
inch nor more than 11⁄2-inches solid
pipe plugs having NPT threads.

(b) When the tank is divided into
compartments by constructing each
compartment as a separate tank, these
tanks shall be joined together by a cyl-
inder made of plate, having a thickness
not less than that required for the tank
shell and applied to the outside surface
of tank head flanges. The cylinder shall
fit the straight flange portion of the
compartment tank head tightly. The
cylinder shall contact the head flange
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for a distance of at least two times the
plate thickness, or a minimum of 1
inch, whichever is greater. The cyl-
inder shall be joined to the head flange
by a full fillet weld. Distance from
head seam to cylinder shall not be less
than 11⁄2 inches or three times the plate
thickness, whichever is greater. Voids
created by the space between heads of
tanks joined together to form a com-
partment tank shall be provided with a
tapped drain hole at their lowest point
and a tapped hole at top of tank. The
top hole shall be closed and the bottom
hole may be closed with solid pipe
plugs not less than 3⁄4 inch nor more
than 11⁄2 inches having NPT threads.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21350, Nov. 6, 1971; 66 FR 45186,
Aug. 28, 2001]

§ 179.200–10 Welding.
(a) All joints shall be fusion-welded

in compliance with the requirements of
AAR Specifications for Tank Cars, ap-
pendix W. Welding procedures, welders
and fabricators shall be approved.

(b) Welding is not permitted on or to
ductile iron or malleable iron fittings.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21350, Nov. 6, 1971]

§ 179.200–11 Postweld heat treatment.
After welding is complete, postweld

heat treatment must be in compliance
with the requirements of AAR Speci-
fications for Tank Cars, appendix W,
when specified in § 179.201–1.

[Amdt. 179–10, 36 FR 21350, Nov. 6, 1971, as
amended at 66 FR 45186, Aug. 28, 2001]

§ 179.200–13 Manway ring or flange,
pressure relief device flange, bot-
tom outlet nozzle flange, bottom
washout nozzle flange and other at-
tachments and openings.

(a) These attachments shall be fusion
welded to the tank and reinforced in an
approved manner in compliance with
the requirements of appendix E, figure
10, of the AAR Specifications for Tank
Cars.

(b) The opening in the manway ring
must be at least 16 inches in diameter
except that acid resistant lined
manways must be at least 18 inches in
diameter before lining.

(c) The manway ring or flange, shall
be made of cast, forged or fabricated
metal. The metal of the dome, tank, or
nozzle must be compatible with the
manway ring or flange, so that they
may be welded together.

(d) The openings for the manway or
other fittings shall be reinforced in an
approved manner.

[Amdt. 179–40, 52 FR 13047, Apr. 20, 1987]

§ 179.200–14 Expansion capacity.

(a) Tanks shall have expansion capac-
ity as prescribed in this subchapter.
This capacity shall be provided in the
tank for Class DOT–111A cars, or in a
dome for Class DOT–103 and 104 type
cars.

(b) For tank cars having an expan-
sion dome, the expansion capacity is
the total capacity of the tank and
dome combined. The capacity of the
dome shall be measured from the inside
top of shell of tank to the inside top of
dome or bottom of any vent pipe pro-
jecting inside of dome, except that
when a pressure relief device is applied
to side of dome, the effective capacity
of the dome shall be measured from top
of the pressure relief device opening in-
side of dome to inside top of shell of
tank.

(c) The opening in the tank shell
within the dome shall be at least 29
inches in diameter. When the opening
in the tank shell exceeds 30 inches in
diameter, the opening shall be rein-
forced in an approved manner. This ad-
ditional reinforcement may be accom-
plished by the use of a dome opening of
the flued-type as shown in appendix E,
Figure E 10C of the AAR Specifications
for Tank Cars or by the use of rein-
forcing as outlined in Appendix E, E3.04
and Figures E10K and E10L. When the
opening in the tank shell is less than
the inside diameter of the dome, and
the dome pocket is not closed off in an
approved manner, dome pocket drain
holes shall be provided in the tank
shell with nipples projecting inside the
tank at least 1 inch.

(d) The dome head shall be of ap-
proved contour and shall be designed
for pressure on concave side.

(e) Aluminum alloy domes: (1) The
dome shell thickness shall be cal-
culated by the formula in § 179.200–6(a).
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(2) The dome head may be an ellip-
soid of revolution in which the major
axis shall be equal to the diameter of
the dome shell and the minor axis shall
be one-half the major axis. The thick-
ness in this case shall be determined by
using formula in § 179.200–6(a).

(3) The dome head, if dished, must be
dished to a radius not exceeding 96
inches. Thickness of dished dome head
must be calculated by the formula in
§ 179.200–6(c).

(4) Tank shell shall be reinforced by
the addition of a plate equal to or
greater than shell in thickness and the
cross sectional area shall exceed metal
removed for dome opening, or tank
shell shall be reinforced by a seamless
saddle plate equal to or greater than
shell in thickness and butt welded to
tank shell. The reinforcing saddle plate
shall be provided with a fluid opening
having a vertical flange of the diame-
ter of the dome for butt welding shell
of dome to the flange. The reinforcing
saddle plate shall extend about the
dome a distance measured along shell
of tank at least equal to the extension
at top of tank. Other approved designs
may be used.

(f) For thickness of carbon or alloy
steel domes, see § 179.201–2.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21350, Nov. 6, 1971; Amdt. 179–28,
46 FR 49906, Oct. 8, 1981; Amdt. 179–52, 61 FR
28680, June 5, 1996; 66 FR 45186, 45390, Aug. 28,
2001]

§ 179.200–15 Closures for manways.

(a) Manway covers must be of ap-
proved type.

(b) Manway covers shall be designed
to provide a secure closure of the
manway.

(c) Manway covers must be of ap-
proved cast, forged, or fabricated met-
als. Malleable iron, if used, must com-
ply with ASTM A47–68, Grade 35018.
Cast iron manway covers must not be
used.

(d) All joints between manway covers
and their seats shall be made tight
against leakage of vapor and liquid by
use of gaskets of suitable material.

(e) For other manway cover require-
ments see § 179.201–1.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21350, Nov. 6, 1971; Amdt. 179–37,
50 FR 11066, Mar. 19, 1985]

§ 179.200–16 Gauging devices, top load-
ing and unloading devices, venting
and air inlet devices.

(a) When installed, these devices
shall be of an approved design which
will prevent interchange with any
other fixture, and be tightly closed.
Unloading pipes shall be securely an-
chored within the tank. Each tank or
compartment may be equipped with
one separate air connection.

(b) When the characteristics of the
commodity for which the car is author-
ized are such that these devices must
be equipped with valves or fittings to
permit the loading and unloading of
the contents, these devices, including
valves, shall be of an approved design,
and be provided with a protective hous-
ing except when plug or ball type
valves with operating handles removed
are used. Provision shall be made for
closing pipe connections of valves.

(c) A tank may be equipped with a
vacuum relief valve of an approved de-
sign. Protective housing is not re-
quired.

(d) When using a visual gauging de-
vice on a car with a hinged manway
cover, an outage scale visible through
the manway opening shall be provided.
If loading devices are applied to permit
tank loading with cover closed, a tell-
tale pipe may be provided. Telltale pipe
shall be capable of determining that re-
quired outage is provided. Pipe shall be
equipped with 1⁄4 inch minimum NPT
control valve mounted outside tank
and enclosed within a housing. Other
approved devices may be used in lieu of
outage scale or telltale pipe.

(e) Bottom of tank shell may be
equipped with a sump or siphon bowl,
or both, welded or pressed into the
shell. Such sumps or siphon bowls, if
applied are not limited in size and
must be made of cast, forged, or fab-
ricated metal. Each sump or siphon
bowl must be of good welding quality
in conjunction with the metal of the
tank shell. When sump or siphon bowl

VerDate 11<MAY>2000 11:29 Dec 13, 2001 Jkt 194201 PO 00000 Frm 00990 Fmt 8010 Sfmt 8010 Y:\SGML\194201T.XXX pfrm01 PsN: 194201T



991

Research and Special Programs Admin., DOT § 179.200–17

is pressed in the bottom of the tank
shell, the wall thickness of the pressed
section must not be less than that
specified for the shell. The section of a
circular cross section tank to which a
sump or siphon bowl is attached need
not comply with the out-of-roundness
requirement specified in appendix W,
W14.06, of the AAR Specifications for
Tank Cars. Any portion of a sump or si-
phon bowl not forming a part of a cyl-
inder of revolution must have walls of
such thickness and be so reinforced
that the stresses in the walls caused by
a given internal pressure are not great-
er than the circumferential stress
which would exist under the same in-
ternal pressure in the wall of a tank of
circular cross section designed in ac-
cordance with § 179.200–6 (a) and (d). In
no case shall the wall thickness be less
than that specified in § 179.201–1(a).

(f) When top loading and discharge
devices, or venting and air inlet de-
vices are installed with exposed piping
to a removed location, shutoff valves
must be applied directly to reinforcing
pads or nozzles at their communication
through the tank shell, and must be
enclosed in a protective housing with
provision for a seal. The piping must
include breakage grooves, and suitable
bracing. Relief valves must be applied
to liquid lines for protection in case
lading is trapped. Provision must be
made to insure closure of the valves
while the car is in transit.

(g) Protective housing, when re-
quired, must be fabricated of approved
material and have cover and sidewalls
not less than 0.119 inch in thickness.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21350, Nov. 6, 1971; Amdt. 179–52,
61 FR 28680, June 5, 1996]

§ 179.200–17 Bottom outlets.
(a) If indicated in § 179.201–1, tank

may be equipped with bottom outlet.
Bottom outlet, if applied, must comply
with the following requirements:

(1) The extreme projection of the bot-
tom outlet equipment may not be more
than that allowed by appendix E of the
AAR Specifications for Tank Cars. All
bottom outlet reducers and closures
and their attachments shall be secured
to the car by at least 3⁄8-inch chain, or
its equivalent, except that the bottom

outlet closure plugs may be attached
by 1⁄4-inch chain. When the bottom out-
let closure is of the combination cap
and valve type, the pipe connection to
the valve shall be closed by a plug, cap,
or approved quick coupling device. The
bottom outlet equipment should in-
clude only the valve, reducers and clo-
sures that are necessary for the attach-
ment of unloading fixtures. The perma-
nent attachment of supplementary ex-
terior fittings shall be approved by the
AAR Committee on Tank Cars.

(2) Bottom outlet must be of ap-
proved construction, and be provided
with a liquid-tight closure at its lower
end.

(3) On cars with center sills, a ball
valve may be welded to the outside bot-
tom of the tank or mounted on a pad or
nozzle with a tongue and groove or
male and female flange attachment. In
no case shall the breakage groove or
equivalent extend below the bottom
flange of the center sill. On cars with-
out continuous center sills, a ball valve
may be welded to the outside bottom of
the tank or mounted with a tongue and
groove or male and female flange at-
tachment on a pad attached to the out-
side bottom of the tank. The mounting
pad must have a maximum thickness of
21⁄2 inches measured on the longitu-
dinal centerline of the tank. The valve
operating mechanism must be provided
with a suitable locking arrangement to
insure positive closure during transit.

(4) The valve operating mechanism
for valves applied to the interior of the
tank, and outlet nozzle construction,
must insure against the unseating of
the valve due to stresses or shocks in-
cident to transportation.

(5) Bottom outlet nozzle of interior
valves and the valve body of exterior
valves, must be of cast, fabricated, or
forged metal. If welded to tank, they
must be of good weldable quality in
conjunction with metal of tank.

(6) To provide for the attachment of
unloading connections, the discharge
end of the bottom outlet nozzle or re-
ducer, the valve body of the exterior
valve, or some fixed attachment there-
to, shall be provided with one of the
following arrangements or an approved
modification thereof. (See appendix E.
Fig. E17 of the AAR Specifications for
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Tank Cars for illustrations of some of
the possible arrangements.)

(i) A bolted flange closure arrange-
ment including a minimum 1-inch NPT
pipe plug (see Fig. E17.1) or including
an auxiliary valve with a threaded clo-
sure.

(ii) A threaded cap closure arrange-
ment including a minimum 1-inch NPT
pipe plug (see Fig. E17.2) or including
an auxiliary valve with a threaded clo-
sure.

(iii) A quick-coupling device using a
threaded plug closure of at least 1-inch
NPT or having a threaded cap closure
with a minimum 1-inch NPT pipe plug
(see Fig. E17.3 through E17.5). A min-
imum 1-inch auxiliary test valve with a
threaded closure may be substituted
for the 1-inch pipe plug (see Fig. E17.6).
If the threaded cap closure does not
have a pipe plug or integral auxiliary
test valve, a minimum 1-inch NPT pipe
plug shall be installed in the outlet
nozzle above the closure (see Fig.
E17.7).

(iv) A two-piece quick-coupling de-
vice using a clamped dust cap must in-
clude an in-line auxiliary valve, either
integral with the quick-coupling device
or located between the primary bottom
outlet valve and the quick-coupling de-
vice. The quick-coupling device closure
dust cap or outlet nozzle shall be fitted
with a minimum 1-inch NPT closure
(see Fig. E17.8 and E17.9).

(7) If the outlet nozzle extends 6
inches or more from the shell of the
tank, a V-shaped breakage groove shall
be cut (not cast) in the upper part of
the outlet nozzle at a point imme-
diately below the lowest part of valve
closest to the tank. In no case may the
nozzle wall thickness at the root of the
‘‘V’’ be more than 1⁄4 inch. The outlet
nozzle on interior valves or the valve
body on exterior valves may be steam
jacketed, in which case the breakage
groove or its equivalent must be below
the steam chamber but above the bot-
tom of center sill construction. If the
outlet nozzle is not a single piece, or if
exterior valves are applied, provisions
shall be made for the equivalent of the
breakage groove. On cars without con-
tinuous center sills, the breakage
groove or its equivalent must be no
more than 15 inches below the tank
shell. On cars with continuous center

sills, the breakage groove or its equiva-
lent must be above the bottom of the
center sill construction.

(8) The flange on the outlet nozzle or
the valve body of exterior valves must
be of a thickness which will prevent
distortion of the valve seat or valve by
any change in contour of the shell re-
sulting from expansion of lading, or
other causes, and which will insure
that accidental breakage of the outlet
nozzle will occur at or below the ‘‘V’’
groove, or its equivalent.

(9) The valve must have no wings or
stem projecting below the ‘‘V’’ groove
or its equivalent. The valve and seat
must be readily accessible or remov-
able for repairs, including grinding.

(10) The valve operating mechanism
on interior valves must have means for
compensating for variation in the
vertical diameter of the tank produced
by expansion, weight of the liquid con-
tents, or other causes, and may operate
from the interior of the tank, but in
the event the rod is carried through
the dome, or tank shell, leakage must
be prevented by packing in stuffing box
or other suitable seals and a cap.

(b) If indicated in § 179.201–1, tank
may be equipped with bottom washout
of approved construction. If applied,
bottom washout shall be in accordance
with the following requirements:

(1) The extreme projection of the bot-
tom washout equipment may not be
more than that allowed by appendix E
of the AAR Specifications for Tank
Cars.

(2) Bottom washout shall be of cast,
forged or fabricated metal. If welded to
tank, they shall be of good weldable
quality in conjunction with metal of
tank.

(3) If the washout nozzle extends 6
inches or more from the shell of the
tank, a V-shaped breakage groove shall
be cut (not cast) in the upper part of
the nozzle at a point immediately
below the lowest part of the inside clo-
sure seat or plug. In no case may the
nozzle wall thickness at the root of the
‘‘V’’ be more than 1⁄4 inch. Where the
nozzle is not a single piece, provisions
shall be made for the equivalent of the
breakage groove. The nozzle must be of
a thickness to insure that accidental
breakage will occur at or below the
‘‘V’’ groove or its equivalent. On cars
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without continuous center sills, the
breakage groove or its equivalent may
not be more than 15 inches below the
outer shell. On cars with continuous
center sills, the breakage groove or its
equivalent must be above the bottom
of the center sill construction.

(4) The closure plug and seat must be
readily accessible or removable for re-
pairs, including grinding.

(5) The closure of the washout nozzle
must be equipped with a 3⁄4-inch solid
screw plug. Plug must be attached by
at least a 1⁄4-inch chain.

(6) Joints between closures and their
seats may be gasketed with suitable
material.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21351, Nov. 6, 1971; Amdt. 179–40,
52 FR 13047, Apr. 20, 1987]

§ 179.200–19 Reinforcements, when
used, and appurtenances not other-
wise specified.

(a) All attachments to tank and
dome shall be applied by approved
means. Rivets if used shall be caulked
inside and outside.

(b) Reinforcing pads must be used be-
tween external brackets and shells if
the attachment welds exceed 6 lineal
inches of 1⁄4-inch fillet or equivalent
weld per bracket or bracket leg. When
reinforcing pads are used, they must
not be less than one-fourth inch in
thickness, have each corner rounded to
a 1 inch minimum radius, and be at-
tached to the tank by continuous fillet
welds except for venting provisions.
The ultimate shear strength of the
bracket to reinforcing pad weld must
not exceed 85 percent of the ultimate
shear strength of the reinforcing pad to
tank weld.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21351, Nov. 6, 1971]

§ 179.200–21 Closures for openings.
(a) All plugs shall be solid, with NPT

threads, and shall be of a length which
will screw at least 6 threads inside the
face of fitting or tank. Plugs, when in-
serted from the outside of tank heads,
shall have the letter ‘‘S’’ at least 3⁄8
inch in size stamped with steel stamp
or cast on the outside surface to indi-
cate the plug is solid.

(b) [Reserved]

§ 179.200–22 Test of tanks.

(a) Each tank shall be tested by com-
pletely filling the tank and dome or
nozzles with water, or other liquid hav-
ing similar viscosity, of a temperature
which shall not exceed 100 °F. during
the test; and applying the pressure pre-
scribed in § 179.201–1. Tank shall hold
the prescribed pressure for at least 10
minutes without leakage or evidence of
distress. All rivets and closures, except
safety relief valves or safety vents,
shall be in place when test is made.

(b) Insulated tanks shall be tested be-
fore insulation is applied.

(c) Rubber-lined tanks shall be tested
before rubber lining is applied.

(d) Caulking of welded joints to stop
leaks developed during the foregoing
tests is prohibited. Repairs in welded
joints shall be made as prescribed in
AAR Specifications for Tank Cars, ap-
pendix W.

§ 179.200–23 Tests of safety relief
valves.

(a) Each valve shall be tested by air
or gas for compliance with § 179.15 be-
fore being put into service.

(b) [Reserved]

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, as amended at 62 FR
51561, Oct. 1, 1997]

§ 179.200–24 Stamping.

(a) To certify that the tank complies
with all specification requirements,
each tank shall be plainly and perma-
nently stamped in letters and figures
at least 3⁄8 inch high into the metal
near the center of both outside heads
as follows:

Example of required
stamping

Specification ................................. DOT–103–W
Material ......................................... ASTM A 516–GR 70
Cladding material (if any) ............. ASTM A240–304 Clad
Tank builder’s initials .................... ABC
Date of original test ...................... 00–0000
Car assembler (if other than tank

builder).
DEF
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(b) On Class DOT–111 tank cars, the
last numeral of the specification num-
ber may be omitted from the stamping;
for example, DOT–111A100W.

[29 FR 18995, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21351, Nov. 6, 1971; Amdt. 179–52,
61 FR 28680, June 5, 1996]

§ 179.201 Individual specification re-
quirements applicable to non-pres-
sure tank car tanks.

§ 179.201–1 Individual specification re-
quirements.

In addition to § 179.200, the individual
specification requirements are as fol-
lows:

DOT Specifica-
tion 1 Insulation

Bursting
pressure

(psig)

Minimum
plate

thickness
(inches)

Test
pressure

(psig)

Bottom
outlet

Bottom
washout

References
(179.201 - ***)

103A–ALW ....... Optional .......... 240 1⁄2 60 No ................... Optional.
103AW ............. Optional .......... 240 179.201–2 60 No ................... Optional.
103ALW ........... Optional .......... 240 1⁄2 60 Optional .......... Optional .......... 6(a).
103ANW .......... Optional .......... 240 179.201–2 60 No ................... Optional .......... 6(d).
103BW ............. Optional .......... 240 179.201–2 60 No ................... No ................... 6(b), 3.
103CW ............. Optional .......... 240 179.201–2 60 No ................... No ................... 6(c), 4,5.
103DW ............. Optional .......... 240 179.201–2 60 Optional .......... Optional .......... 6(a), 6(c), 4, 5.
103EW ............. Optional .......... 240 179.201–2 60 No ................... Optional .......... 6(c), 4, 5.
103W ............... Optional .......... 240 179.201–2 60 Optional .......... Optional .......... 6(a).
104W ............... Yes ................. 240 179.201–2 60 Optional .......... Optional .......... 6(a).
111A60ALW1 ... Optional .......... 240 1⁄2 60 Optional .......... Optional .......... 6(a).
111A60ALW2 ... Optional .......... 240 1⁄2 60 No ................... Optional.
111A60W1 ....... Optional .......... 240 7⁄16 60 Optional .......... Optional .......... 6(a).
111A60W2 ....... Optional .......... 240 7⁄16 60 No ................... Optional.
111A60W5 ....... Optional .......... 240 7⁄16 60 No ................... No ................... 3, 6(b).
111A60W6 ....... Optional .......... 240 7⁄16 60 Optional .......... Optional .......... 4, 5, 6(a), 6(c).
111A60W7 ....... Optional .......... 240 7⁄16 60 No ................... No ................... 4, 5, 6(a).
111A100ALW1 Optional .......... 500 5⁄8 100 Optional .......... Optional .......... 6(a).
111A100ALW2 Optional .......... 500 5⁄8 100 No ................... Optional.
111A100W1 ..... Optional .......... 500 7⁄16 100 Optional .......... Optional .......... 6(a).
111A100W2 ..... Optional .......... 500 7⁄16 100 No ................... Optional.
111A100W3 ..... Yes ................. 500 7⁄16 100 Optional .......... Optional .......... 6(a).
111A100W4 ..... Yes (see

179.201–11).
500 7⁄16 100 No ................... No ................... 6(a), 8, 10.

111A100W5 ..... Optional .......... 500 7⁄16 100 No ................... No ................... 3.
111A100W6 ..... Optional .......... 500 7⁄16 100 Optional .......... Optional .......... 4, 5, 6(a) and 6(c).
111A100W7 ..... Optional .......... 500 7⁄16 100 No ................... No ................... 4, 5, 6(c).

1 Tanks marked ‘‘ALW’’ are constructed from aluminum alloy plate; ‘‘AN’’ nickel plate; ‘‘CW,’’ ‘‘DW,’’ ‘‘EW,’’ ‘‘W6,’’ and ‘‘W7’’
high alloy steel or manganese-molybdenum steel plate; and those marked ‘‘BW’’ or ‘‘W5’’ must have an interior lining that con-
forms to § 179.201–3.

[Amdt. 179–52, 61 FR 28680, June 5, 1996, as amended by 66 FR 45390, Aug. 28, 2001]

§ 179.201–2 Minimum plate thickness.
(a) The minimum plate thickness,

after forming, must be as follows:

Inside diameter of tanks Bottom
sheets

Shell
sheets

Expan-
sion

dome
sheets

2:1 ellip-
soidal
heads

3:1 ellip-
soidal
and

dished
tank

heads

Expan-
sion

dome
heads

Interior
compart-

ment
heads

Inches

60 inches or under .................................................. 7⁄16 1⁄4 5⁄16 7⁄16 1⁄2 5⁄16 5⁄16

Over 60 to 78 inches .............................................. 7⁄16 5⁄16 5⁄16 7⁄16 1⁄2 5⁄16 5⁄16

Over 78 to 96 inches .............................................. 11⁄2 3⁄8 5⁄16 7⁄16 1⁄2 5⁄16 3⁄8
Over 96 to 112 inches ............................................ 11⁄2 7⁄16 5⁄16 7⁄16 9⁄16 5⁄16 7⁄16

Over 112 to 122 inches .......................................... 1⁄2 1⁄2 5⁄16 1⁄2 5⁄8 5⁄16 1⁄2

1 May be reduced to 7⁄16 inch when approved steels having tensile strength of 65,000 psi or higher are used.

(b) [Reserved]
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[29 FR 18995, Dec. 29, 1964. Redesignated at 32 FR 5606, Apr. 5, 1967, and amended by Amdt.
179–10, 36 FR 21352, Nov. 6, 1971]

§ 179.201–3 Lined tanks.

(a) Rubber-lined tanks. (1) Each tank
or each compartment thereof must be
lined with acid-resistant rubber or
other approved rubber compound vul-
canized or bonded directly to the metal
tank, to provide a nonporous laminated
lining, at least 5⁄32-inch thick, except
overall rivets and seams formed by riv-
eted attachments in the lining must be
double thickness. The rubber lining
must overlap at least 11⁄2 inches at all
edges which must be straight and be
beveled to an angle of approximately
45°, or butted edges of lining must be
sealed with a 3-inch minimum strip of
lining having 45° beveled edges.

(2) As an alternate method, the lining
may be joined with a skived butt seam
then capped with a separate strip of
lining 3 inches wide having 45° beveled
edges. An additional rubber reinforcing
pad at least 41⁄2 feet square and at least
1⁄2-inch thick must be applied by vul-
canizing to the lining on bottom of
tank directly under the manway open-
ing. The edges of the rubber pad must
be beveled to an angle of approxi-
mately 45°. An opening in this pad for
sump is permitted. No lining must be
under tension when applied except due
to conformation over rivet heads. Inte-
rior of tank must be free from scale,
oxidation, moisture, and all foreign
matter during the lining operation.

(3) Other approved lining materials
may be used provided the material is
resistant to the corrosive or solvent ac-
tion of the lading in the liquid or gas
phase and is suitable for the service
temperatures.

(b) Before a tank car tank is lined
with rubber, or other rubber compound,
a report certifying that the tank and
its equipment have been brought into
compliance with spec. DOT–103B,
103BW, 111A60W5, or 111A100W5 must be
furnished by car owner to the party
who is to apply the lining. A copy of
this report in approved form, certifying
that tank has been lined in compliance
with all requirements of one of the
above specifications, must be furnished

by party lining tank to car owner. Re-
ports of the latest lining application
must be retained by the car owner
until the next relining has been accom-
plished and recorded.

(c) All rivet heads on inside of tank
must be buttonhead, or similar shape,
and of uniform size. The under surface
of heads must be driven tight against
the plate. All plates, castings and rivet
heads on the inside of the tank must be
calked. All projecting edges of plates,
castings and rivet heads on the inside
of the tank must be rounded and free
from fins and other irregular projec-
tions. Castings must be free from po-
rosity.

(d) All surfaces of attachments or fit-
tings and their closures exposed to the
lading must be covered with at least 1⁄8-
inch acid resistant material. Attach-
ments made of metal not affected by
the lading need not be covered with
rubber or other acid resistant material.

(e) Hard rubber or polyvinyl chloride
may be used for pressure retaining
parts of safety vents provided the ma-
terial is resistant to the corrosive or
solvent action of the lading in the liq-
uid or gas phase and is suitable for the
service temperatures.

(f) Polyvinyl chloride lined tanks.
Tank car tanks or each compartment
thereof may be lined with elastomeric
polyvinyl chloride having a minimum
lining thickness of three thirty-seconds
inch.

(g) Polyurethane lined tanks. Tank
car tanks or each compartment thereof
may be lined with elastomeric poly-
urethane having a minimum lining
thickness of one-sixteenth inch.

[Amdt. 179–10, 36 FR 21352, Nov. 6, 1971, as
amended at 66 FR 45186, Aug. 28, 2001]

§ 179.201–4 Material.

All fittings, tubes, and castings and
all projections and their closures, ex-
cept for protective housing, must also
meet the requirements specified in
ASTM Specification A 262, except that
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when preparing the specimen for test-
ing the carburized surface may be fin-
ished by grinding or machining.

[Amdt. 179–10, 36 FR 21353, Nov. 6, 1971, as
amended by Amdt. 179–52, 61 FR 28681, June
5, 1996; Amdt. 179–52, 61 FR 50255, Sept. 25,
1996; 66 FR 45186, Aug. 28, 2001]

§ 179.201–5 Postweld heat treatment
and corrosion resistance.

(a) Tanks and attachments welded di-
rectly thereto must be postweld heat
treated as a unit at the proper tem-
perature except as indicated below.
Tanks and attachments welded directly
thereto fabricated from ASTM Speci-
fication A 240 Type 430A, Type 304 and
Type 316 materials must be postweld
heat treated as a unit and must be
tested to demonstrate that they pos-
sess the corrosion resistance specified
in § 179.200–7(d), Footnote 2. Tanks and
attachments welded directly thereto,
fabricated from ASTM Specification A
240 Type 304L or Type 316L materials
are not required to be postweld heat
treated.

(b) Tanks and attachments welded di-
rectly thereto, fabricated from ASTM
Specification A 240 Type 304L and Type
316 materials must be tested to dem-
onstrate that they possess the corro-
sion resistance specified in § 179.200–
7(d), Footnote 2.

[Amdt. 179–10, 36 FR 21353, Nov. 6, 1971, as
amended by Amdt. 179–52, 61 FR 28681, June
5, 1996]

§ 179.201–6 Manways and manway clo-
sures.

(a) The manway cover for spec. DOT
103ALW, 103DW, 103W, 104W, 111A60–
ALW1, 111A60W1, 111A100ALW1, 111A–
100W1, 111A100W3, or 111A100W6 must be
designed to make it impossible to re-
move the cover while the interior of
the tank is subjected to pressure.

(b) The manway cover for spec. DOT
103BW, 11A60W5, or 111A100W5 must be
made of a suitable metal. The top, bot-
tom and edge of manway cover must be
acid resistant material covered as pre-
scribed in § 179.201–3. Through-bolt
holes must be lined with acid resistant
material at least one-eighth inch in
thickness. Cover made of metal not af-
fected by the lading need not be acid
resistant material covered.

(c) The manway ring and cover for
spec. DOT–103CW, 103DW, 103EW,
111360W7, or 11A100W6 must be made of
the metal and have the same inspec-
tion procedures specified in AAR Speci-
fications for Tanks Cars Appendix M,
M3.03.

(d) The manway ring for DOT–103
ANW must be made of cast, forged or
fabricated nickel and be a good
weldable quality in conjunction with
the metal of the dome. Manway cover
must be made of nickel.

[Amdt. 179–10, 36 FR 21353, Nov. 6, 1971; 66 FR
45186, Aug. 28, 2001]

§ 179.201–8 Sampling device and ther-
mometer well.

(a) Sampling valve and thermometer
well are not specification require-
ments. When used, they must be of ap-
proved design, made of metal not sub-
ject to rapid deterioration by lading,
and must withstand a pressure of 100
psig without leakage. Interior pipes of
the sampling valve must be equipped
with excess flow valves of an approved
design. Interior pipe of thermometer
well must be closed by an approved
valve attached close to fitting where it
passes through the tank and closed by
a screw plug. Other approved arrange-
ments that permit testing thermom-
eter well for leaks without complete
removal of the closure may be used.

(b) [Reserved]

[Amdt. 179–10, 36 FR 21348, Nov. 6, 1971, as
amended at 66 FR 45390, Aug. 28, 2001]

§ 179.201–9 Gauging device.
A gauging device of an approved de-

sign must be applied to permit deter-
mining the liquid level of the lading.
The gauging device must be made of
materials not subject to rapid deterio-
ration by the lading. When the interior
pipe of the gauging device provides a
means for passage of the lading from
the interior to the exterior of the tank,
it must be equipped with an excess flow
valve of an approved design. If the
opening for passage of lading through
the gauging device is not more than
0.060 inch diameter an excess flow valve
is not required. The gauging device
must be provided with a protective
housing.

[Amdt. 179–10, 36 FR 21353, Nov. 6, 1971]
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§ 179.201–10 Water capacity marking.
(a) Water capacity of the tank in

pounds stamped plainly and perma-
nently in letters and figures at least 3⁄8
inch high into the metal of the tank
immediately below the stamped marks
specified in § 179.200–24(a). This mark
shall also be stenciled on the jacket
immediately below the dome platform
and directly behind or within 3 feet of
the right or left side of the ladder, or
ladders, if there is a ladder on each side
of the tank, in letters and figures at
least 11⁄2 inches high as follows:

WATER CAPACITY

000000 Pounds

(b) [Reserved]

§ 179.201–11 Insulation.
(a) Insulation shall be of sufficient

thickness so that the thermal conduct-
ance at 60 °F. is not more than 0.075
Btu per hour, per square foot, per de-
gree F. temperature differential.

(b) [Reserved]

§§ 179.202—179.202–22 [Reserved]

§ 179.220 General specifications appli-
cable to nonpressure tank car tanks
consisting of an inner container
supported within an outer shell
(class DOT–115).

§ 179.220–1 Tanks built under these
specifications must meet the re-
quirements of §§ 179.220 and
179.221.

§ 179.220–3 Type.
(a) Tanks built under these specifica-

tions must consist of an inner con-
tainer, a support system for the inner
container, and an outer shell.

(b) The inner container must be a fu-
sion welded tank of circular cross sec-
tion with formed heads designed con-
vex outward and must have a manway
on top of the tank as prescribed herein.
When the inner container is divided
into compartments, each compartment
must be considered a separate con-
tainer.

(c) The outer shell must be a fusion
welded tank with formed heads de-
signed convex outward.

[Amdt. 179–9, 36 FR 21340, Nov. 6, 1971]

§ 179.220–4 Insulation.
The annular space between the inner

container and the outer shell must con-
tain an approved insulation material.

[Amdt. 179–9, 36 FR 21340, Nov. 6, 1971]

§ 179.220–6 Thickness of plates.
(a) The wall thickness, after forming

of the inner container shell and 2:1 el-
lipsoidal heads must be not less than
specified in § 179.221–1, or not less than
that calculated by the following for-
mula:

t =
Pd

SE2
Where:
d = Inside diameter in inches;
E = 0.9 welded joint efficiency; except E=1.0

for seamless heads;
P = Minimum required bursting pressure in

psig;
S = Minimum tensile strength of plate mate-

rial in p.s.i. as prescribed in AAR Speci-
fications for Tank Cars, appendix M, Table
M1;

t = Minimum thickness of plate in inches
after forming.

(b) The wall thickness after forming
of the inner container heads, if flanged
and dished, must be not less than speci-
fied in § 179.221–1, or not less than that
calculated by the following formula:

t =
PL

SE

5

6
Where:
E = 0.9 welded joint efficiency; except E=1.0

for seamless heads;
L = Main inside radius to which head is

dished, measured on concave side in inches;
P = Minimum required bursting pressure in

psig;
S = Minimum tensile strength of plate mate-

rial in p.s.i. as prescribed in AAR Speci-
fications for Tank Cars, appendix M., Table
M1;

t = Minimum thickness of plate in inches
after forming.

(c) The wall thickness after forming
of the cylindrical section and heads of
the outer shell must be not less than
seven-sixteenths of an inch.

(d) See § 179.220–9 for plate thickness
requirements for inner container when
divided into compartments.

[Amdt. 179–9, 36 FR 21340, Nov. 6, 1971, as
amended at 66 FR 45390, Aug. 28, 2001]
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§ 179.220–7 Materials.

(a) The plate material used to fab-
ricate the inner container and nozzles
must meet one of the following speci-
fications and with the indicated min-
imum tensile strength and elongation
in the welded condition.

(b) Carbon steel plate: The maximum
allowable carbon content must be 0.31
percent when the individual specifica-
tion allows carbon content greater
than this amount. The plates may be
clad with other approved materials.

Specifications

Min-
imum
tensile

strength
(p.s.i.)
welded
condi-
tion 1

Min-
imum
elon-

gation in
2 inches

(per-
cent)
weld
metal

(longitu-
dinal)

AAR TC 128, Gr. B ............................... 81,000 19
ASTM A 516, Gr. 70 ............................. 70,000 20

1 Maximum stresses to be used in calculations.

(c) Aluminum alloy plate: Aluminum
alloy plate must be suitable for weld-
ing and comply with one of the fol-
lowing specifications:

Specifications

Minimum
tensile

strength
(p.s.i.)
welded

condition3 4

Minimum
elongation
in 2 inches
(percent)

weld metal
(longitu-

dinal)

ASTM B 209, Alloy 50521 ............. 25,000 18
ASTM B 209, Alloy 50832 ............. 38,000 16
ASTM B 209, Alloy 50861 ............. 35,000 14
ASTM B 209, Alloy 51541 ............. 30,000 18
ASTM B 209, Alloy 52541 ............. 30,000 18
ASTM B 209, Alloy 54541 ............. 31,000 18
ASTM B 209, Alloy 56521 ............. 25,000 18

1 For fabrication, the parent plate material may be 0 H112,
or H32 temper, but design calculations must be based on the
minimum tensile strength shown.

2 0 temper only.
3 Weld filler metal 5556 must not be used.
4 Maximum stresses to be used in calculations.

(d) High alloy steel plate: High alloy
steel plate must comply with one of
the following specifications:

Specifications

Minimum
tensile

strength
(p.s.i.)
welded

condition1

Minimum
elongation
in 2 inches
(percent)

weld metal
(longitu-

dinal)

ASTM A 240, Type 304 ................ 75,000 30
ASTM A 240, Type 304L .............. 70,000 30
ASTM A 240, Type 316 ................ 74,000 30

Specifications

Minimum
tensile

strength
(p.s.i.)
welded

condition1

Minimum
elongation
in 2 inches
(percent)

weld metal
(longitu-

dinal)

ASTM A 240, Type 316L .............. 70,000 30

1 Maximum stresses to be used in calculations.

(e) Manganese-molybdenum steel
plate: Manganese-molybdenum steel
plate must be suitable for fusion weld-
ing and must comply with the fol-
lowing specification:

Specifications

Minimum
tensile

strength
(p.s.i.)
welded

condition 1

Minimum
elongation
in 2 inches
(percent)

weld metal
(longitu-

dinal)

ASTM A 302, Gr. B ....................... 80,000 20

1 Maximum stresses to be used in calculations.

(f) Plate materials used to fabricate
the outer shell and heads must be those
listed in paragraphs (b), (c), (d), or (e)
of this section. The maximum allow-
able carbon content must be 0.31 per-
cent when the individual specification
allows carbon content greater than
this amount. The plates may be clad
with other approved materials.

(g) All appurtenances on the inner
container in contact with the lading
must be made of approved material
compatible with the plate material of
the inner container. These appur-
tenances must not be subject to rapid
deterioration by the lading, or must be
coated or lined with suitable corrosion
resistant material. See AAR Specifica-
tions for Tank Cars, appendix M, M4.05
for approved material specifications for
castings for fittings.

[Amdt. 179–9, 36 FR 21340, Nov. 6, 1971, as
amended by Amdt. 179–28, 46 FR 49906, Oct. 8,
1981; Amdt. 179–40, 52 FR 13048, Apr. 20, 1987;
Amdt. 179–52, 61 FR 28681, June 5, 1996; 66 FR
45186, Aug. 28, 2001]

§ 179.220–8 Tank heads.
(a) Tank heads of the inner con-

tainer, inner container compartments
and outer shell must be of approved
contour, and may be flanged and dished
or ellipsoidal for pressure on concave
side.

(b) Flanged and dished heads must
have main inside radius not exceeding
10 feet and inside knuckle radius must
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be not less than 33⁄4 inches for steel and
alloy steel tanks nor less than 5 inches
for aluminum alloy tanks.

(c) Ellipsoidal heads must be an ellip-
soid of revolution in which the major
axis must equal the diameter of the
shell and the minor axis must be one-
half the major axis.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]

§ 179.220–9 Compartment tanks.
(a) The inner container may be di-

vided into compartments by inserting
interior heads, or by fabricating each
compartment as a separate container
and joining with a cylinder, or by fabri-
cating each compartment as a separate
tank without a joining cylinder. Each
compartment must be capable of with-
standing, without evidence of yielding
or leakage, the required test pressure
applied in each compartment sepa-
rately, or in any combination of com-
partments.

(b) When the inner container is di-
vided into compartments by fabri-
cating each compartment as a separate
container and joining with a cylinder,
the cylinder must have a plate thick-
ness not less than that required for the
inner container shell and must be ap-
plied to the outside surface of the
straight flange portion of the container
head. The cylinder must fit the
straight flange tightly for a distance of
at least two times the plate thickness,
or 1 inch, whichever is greater and
must be joined to the straight flange
by a full fillet weld. Distance from fil-
let weld seam to container head seam
must be not less than 11⁄2 inches or
three times the plate thickness, which-
ever is greater.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]

§ 179.220–10 Welding.
(a) All joints must be fusion-welded

in compliance with AAR Specifications
for Tank Cars, appendix W. Welding
procedures, welders, and fabricators
shall be approved.

(b) Radioscopy of the outer shell is
not a specification requirement.

(c) Welding is not permitted on or to
ductile iron or malleable iron fittings.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]

§ 179.220–11 Postweld heat treatment.

(a) Postweld heat treatment of the
inner container is not a specification
requirement.

(b) Postweld heat treatment of the
cylindrical portions of the outer shell
to which the anchorage or draft sills
are attached must comply with AAR
Specifications for Tank Cars, appendix
W.

(c) When cold formed heads are used
on the outer shell they must be heat
treated before welding to shell if
postweld heat treatment is not prac-
ticable due to assembly procedures.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]

§ 179.220–13 Inner container manway
nozzle and cover.

(a) Inner container manway nozzle
must be of approved design with access
opening at least 18 inches inside diame-
ter, or at least 14 inches by 18 inches
obround or oval.

(b) Manway covers must be of ap-
proved type. Design must provide a se-
cure closure of the manway and must
make it impossible to remove the cover
while the tank interior is under pres-
sure.

(c) All joints between manway covers
and their seats must be made tight
against leakage of vapor and liquid by
use of suitable gaskets.

(d) Manway covers must be cast,
forged, or fabricated metal complying
with subsection § 179.220–7(g) of this
section.

(e) A seal must be provided between
the inner container manway nozzle and
the opening in the outer shell.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]

§ 179.220–14 Openings in the tanks.

Openings in the inner container and
the outer shell must be reinforced in
compliance with AAR Specifications
for Tank Cars, appendix E. In deter-
mining the required reinforcement
area for openings in the outer shell, t
shall be one-fourth inch.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]
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§ 179.220–15 Support system for inner
container.

(a) The inner container must be sup-
ported within the outer shell by a sup-
port system of adequate strength and
ductility at its operating temperature
to support the inner container when
filled with liquid lading to any level.
The support system must be designed
to support, without yielding, impact
loads producing accelerations of the
following magnitudes and directions
when the inner container is loaded so
that the car is at its rail load limit,
and the car is equipped with a conven-
tional AAR Specification M–901 draft
gear.
Longitudinal...............................................7G
Transverse ..................................................3G
Vertical ......................................................3G

(b) The longitudinal acceleration
may be reduced to 3G where a cush-
ioning device of approved design, which
has been tested to demonstrate its abil-
ity to limit body forces to 400,000
pounds maximum at a 10 miles per
hour impact, is used between the cou-
pler and the tank structure. The sup-
port system must be of approved design
and the inner container must be ther-
mally isolated from the outer shell to
the best practical extent. The inner
container and outer shell must be per-
manently bonded to each other elec-
trically either by the support system
used, piping, or by a separate electrical
connection of approved design.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971, as
amended by Amdt. 179–28, 46 FR 49906, Oct. 8,
1981]

§ 179.220–16 Expansion capacity.

Expansion capacity must be provided
in the shell of the inner container as
prescribed in § 179.221–1.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]

§ 179.220–17 Gauging devices, top load-
ing and unloading devices, venting
and air inlet devices.

(a) When installed, each device must
be of approved design which will pre-
vent interchange with any other fix-
ture and must be tightly closed. Each
unloading pipe must be securely an-
chored within the inner container.
Each inner container or compartment

thereof may be equipped with one sepa-
rate air connection.

(b) When the characteristics of the
commodity for which the car is author-
ized require these devices to be
equipped with valves or fittings to per-
mit the loading and unloading of the
contents, these devices including
valves, shall be provided with a protec-
tive housing except when plug or ball-
type valves with operating handles re-
moved are used. Provision must be
made for closing pipe connections of
valves.

(c) Inner container may be equipped
with a vacuum relief valve of approved
design. Protective housing is not re-
quired.

(d) When a gauging device is required
in § 179.221–1, an outage scale visible
through the manway opening must be
provided. If loading devices are applied
to permit tank loading with cover
closed, a telltale pipe may be provided.
The telltail pipe must be capable of de-
termining that required outage is pro-
vided. The pipe must be equipped with
1⁄4-inch maximum, NPT control valve
mounted outside tank and enclosed
within a protective housing. Other ap-
proved devices may be used in place of
an outage scale or a telltale pipe.

(e) The bottom of the tank shell may
be equipped with a sump or siphon
bowl, or both, welded or pressed into
the shell. These sumps or siphon bowls,
if applied, are not limited in size and
must be made of cast, forged, or fab-
ricated metal. Each sump or siphon
bowl must be of good welding quality
in conjunction with the metal of the
tank shell. When the sump or siphon
bowl is pressed in the bottom of the
tank shell, the wall thickness of the
pressed section must not be less than
that specified for the shell. The section
of a circular cross section tank to
which a sump or siphon bowl is at-
tached need not comply with the out-
of-roundness requirement specified in
appendix W, W14.06 of the AAR Speci-
fications for Tank Cars. Any portion of
a sump or siphon bowl not forming a
part of a cylinder of revolution must
have walls of such thickness and must
be so reinforced that the stresses in the
walls caused by a given internal pres-
sure are not greater than the circum-
ferential stress which would exist
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under the same internal pressure in the
wall of a tank of circular cross section
designed in accordance with §§ 179.220–
6(a) and 179.220–9. In no case shall the
wall thickness be less than that speci-
fied in § 179.221–1(a).

(f) Protective housing, when re-
quired, must be of approved material
and must have cover and sidewalls not
less than 0.119 inch in thickness.

[Amdt. 179–9, 36 FR 21341, Nov. 6, 1971]

§ 179.220–18 Bottom outlets.
(a) The inner container may be

equipped with a bottom outlet of ap-
proved design and an opening provided
in the outer shell of its access. If ap-
plied, the bottom outlet must comply
with the following requirements:

(1) The extreme projection of the bot-
tom outlet equipment may not be more
than that allowed by appendix E of the
AAR Specifications for Tank Cars. All
bottom outlet reducers and closures
and their attachments shall be secured
to car by at at least 3⁄8-inch chain, or
its equivalent, except that bottom out-
let closure plugs may be attached by
1⁄4-inch chain. When the bottom outlet
closure is of the combination cap and
valve type, the pipe connection to the
valve shall be closed by a plug, or cap.
The bottom outlet equipment should
include only the valve, reducers and
closures that are necessary for the at-
tachment of unloading fixtures. The
permanent attachment of supple-
mentary exterior fittings shall be ap-
proved by the AAR Committee on Tank
Cars.

(2) Each bottom outlet must be pro-
vided with a liquid tight closure at its
lower end.

(3) The valve and its operating mech-
anism must be applied to the outside
bottom of the inner container. The
valve operating mechanism must be
provided with a suitable locking ar-
rangement to insure positive closure
during transportation.

(4) Valve outlet nozzle and valve body
must be of cast, fabricated or forged
metal. If welded to inner container,
they must be of good weldable quality
in conjunction with metal of tank.

(5) To provide for the attachment of
unloading connections, the bottom of
the main portion of the outlet nozzle or
valve body, or some fixed attachment

thereto, must be provided with thread-
ed cap closure arrangement or bolted
flange closure arrangement having
minimum 1-inch threaded pipe plug.

(6) If outlet nozzle and its closure ex-
tends below the bottom of the outer
shell, a V-shaped breakage groove shall
be cut (not cast) in the upper part of
the outlet nozzle at a point imme-
diately below the lowest part of the
valve closest to the tank. In no case
may the nozzle wall thickness at the
root of the ‘‘V’’ be more than 1⁄4-inch.
The outlet nozzle or the valve body
may be steam jacketed, in which case
the breakage groove or its equivalent
must be below the steam chamber but
above the bottom of the center sill con-
struction. If the outlet nozzle is not a
single piece or its exterior valves are
applied, provision shall be made for the
equivalent of the breakage groove. On
cars without continuous center sills,
the breakage groove or its equivalent
may not be more than 15 inches below
the outer shell. On cars with contin-
uous center sills, the breakage groove
or its equivalent must be above the
bottom of the center sill construction.

(7) The valve body must be of a thick-
ness which will prevent distortion of
the valve seat or valve by any change
in contour of the shell resulting from
expansion of lading, or other causes,
and which will insure that accidental
breakage of the outlet nozzle will occur
at or below the ‘‘V’’ groove, or its
equivalent.

(8) The valve must have no wings or
stem projection below the ‘‘V’’ groove
or its equivalent. The valve and seat
must be readily accessible or remov-
able for repairs, including grinding.

(b) Inner container may be equipped
with bottom washout of approved de-
sign. If applied, bottom washout must
comply with the following require-
ments:

(1) The extreme projection of the bot-
tom washout equipment may not be
more than that allowed by appendix E
of the AAR Specifications for Tank
Cars.

(2) Bottom washout must be of cast,
forged or fabricated metals. If it is
welded to the inner container, it must
be of good weldable quality in conjunc-
tion with metal of tank.
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(3) If washout nozzle extends below
the bottom of the outer shell, a V-
shaped breakage groove shall be cut
(not cast) in the upper part of the noz-
zle at a point immediately below the
lowest part of the inside closure seat or
plug. In no case may the nozzle wall
thickness at the root of the ‘‘V’’ be
more than 1⁄4-inch. Where the nozzle is
not a single piece, provisions shall be
made for the equivalent of the break-
age groove. The nozzle must be of a
thickness to insure that accidental
breakage will occur at or below the
‘‘V’’ groove or its equivalent. On cars
without a continuous center sill, the
breakage groove or its equivalent may
not be more than 15 inches below the
outer shell. On cars with continuous
center sills, the breakage groove or its
equivalent must be above the bottom
of the center sill construction.

(4) The closure plug and seat must be
readily accessible or removable for re-
pairs.

(5) The closure of the washout nozzle
must be equipped with a 3⁄4-inch solid
screw plug. Plug must be attached by
at least a 1⁄4-inch chain.

(6) Joints between closures and their
seats may be gasketed with suitable
material.

[Amdt. 179–9, 36 FR 21342, Nov. 6, 1971, as
amended by Amdt. 179–40, 52 FR 13048, Apr.
20, 1987]

§ 179.220–20 Reinforcements, when
used, and appurtenances not other-
wise specified.

All attachments to inner container
and outer shell must be applied by ap-
proved means.

[Amdt. 179–9, 36 FR 21342, Nov. 6, 1971]

§ 179.220–22 Closure for openings.

(a) All plugs must be solid, with NPT
threads, and must be of a length which
will screw at least six threads inside
the face of fitting or tank. Plugs, when
inserted from the outside of the outer
shell tank heads, must have the letter
‘‘S’’ at least three-eighths inch in size
stamped with steel stamp or cast on
the outside surface to indicate the plug
is solid.

(b) Openings in the outer shell used
during construction for installation
must be closed in an approved manner.

[Amdt. 179–9, 36 FR 21343, Nov. 6, 1971]

§ 179.220–23 Test of tanks.

(a) Each inner container or compart-
ment must be tested hydrostatically to
the pressure specified in § 179.221–1. The
temperature of the pressurizing me-
dium must not exceed 100 °F. during
the test. The container must hold the
prescribed pressure for at least 10 min-
utes without leakage or evidence of
distress. Safety relief devices must not
be in place when the test is made.

(b) The inner container must be pres-
sure tested before installation within
the outer shell. Items which, because of
assembly sequence, must be welded to
inner container after its installation
within outer shell must have their at-
tachment welds thoroughly inspected
by a nondestructive dye penetrant
method or its equivalent.

(c) Pressure testing of outer shell is
not a specification requirement.

[Amdt. 179–9, 36 FR 21343, Nov. 6, 1971]

§ 179.220–24 Tests of pressure relief
valves.

Each safety relief valve must be test-
ed by air or gas for compliance with
§ 179.15 before being put into service.

[Amdt. 179–9, 36 FR 21343, Nov. 6, 1971, as
amended at 62 FR 51561, Oct. 1, 1997]

§ 179.220–25 Stamping.

To certify that the tank complies
with all specification requirements,
each outer shell must be plainly and
permanently stamped in letters and
figures at least 3⁄8-inch high into the
metal near the center of both outside
heads as follows:

Examples of required
stamping

Specifications ................................ DOT–115A60W6.
Inner container:

Material .................................. ASTM A240–316L.
Shell thickness ...................... Shell 0.167 in.
Head thickness ...................... Head 0.150 in.
Tank builders initials .............. ABC.
Date of original test ............... 00–0000.

Outer shell:
Material .................................. ASTM A285–C.
Tank builders initials .............. WYZ.
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Examples of required
stamping

Car assembler (if other than inner
container or outer shell build-
ers).

DEF.

[Amdt. 179–9, 36 FR 21343, Nov. 6, 1971]

§ 179.220–26 Stenciling.
(a) The outer shell, or the jacket if

the outer shell is insulated, must be
stenciled in compliance with AAR
Specifications for Tank Cars, appendix
C.

(b) Stenciling must be applied on
both sides of the outer shell or jacket
near the center in letters and figures at

least 11⁄2 inches high to indicate the
safe upper temperature limit, if appli-
cable, for the inner tank, insulation,
and the support system.

[Amdt. 179–9, 36 FR 21343, Nov. 6, 1971]

§ 179.221 Individual specification re-
quirements applicable to tank car
tanks consisting of an inner con-
tainer supported within an outer
shell.

§ 179.221–1 Individual specification re-
quirements.

In addition to § 179.220, the individual
specification requirements are as fol-
lows:

DOT specification Insulation
Bursting
pressure

(psig)

Minimum
plate

thickness
(inches)

Test
pressure

(psig)

Bottom
outlet

Bottom
washout

Reference
(179.221–***)

115A60ALW ............ Yes ................. 240 3⁄16 60 Optional. Optional ..........
115A60W1 .............. Yes ................. 240 1⁄8 60 Optional .......... Optional .......... 1
115A60W6 .............. Yes ................. 240 1⁄8 60 Optional .......... Optional .......... 1

[Amdt. 170–52, 61 FR 28681, June 5, 1996, as amended at 62 FR 51561, Oct. 1, 1997; 66 FR 45390,
Aug. 28, 2001]

Subpart E—Specifications for
Multi-Unit Tank Car Tanks
(Classes DOT–106A and
110AW)

§ 179.300 General specifications appli-
cable to multi-unit tank car tanks
designed to be removed from car
structure for filling and emptying
(Classes DOT–106A and 110AW).

§ 179.300–1 Tanks built under these
specifications shall meet the re-
quirements of § 179.300, § 179.301
and when applicable, § 179.302.

§ 179.300–3 Type and general require-
ments.

(a) Tanks built under this specifica-
tion shall be cylindrical, circular in
cross section, and shall have heads of
approved design. All openings shall be
located in the heads.

(b) Each tank shall have a water ca-
pacity of at least 1500 pounds and not
more than 2600 pounds.

(c) For tanks made in foreign coun-
tries, a chemical analysis of materials
and all tests as specified shall be car-
ried out within the limits of the United

States under the supervision of a com-
petent and impartial inspector.

§ 179.300–4 Insulation.
(a) Tanks shall not be insulated.
(b) [Reserved]

§ 179.300–6 Thickness of plates.
(a) For class DOT–110A tanks, the

wall thickness after forming of the cy-
lindrical portion of the tank must not
be less than that specified in § 179.301
nor that calculated by the following
formula:

t =
Pd

SE2
Where:
d = inside diameter in inches;
E = 1.0 welded joint efficiency;
P = minimum required bursting pressure in

psig;
S = minimum tensile strength of plate mate-

rial in p.s.i. as prescribed in § 179.300–7;
t = minimum thickness of plate material in

inches after forming.

(b) For class DOT–106A tanks, the
wall thickness of the cylindrical por-
tion of the tank shall not be less than
that specified in § 179.301 and shall be
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