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sample packagings used in conducting 
the hydrostatic pressure test are sub-
ject to the approval of the Associate 
Administrator. 

(c) Special preparation of receptacles 
for testings. Vented closures must ei-
ther be replaced by similar non-vented 
closures or the vent must be sealed. 

(d) Test method and pressure to be ap-
plied. Metal packagings and composite 
packagings other than plastic (e.g., 
glass, porcelain or stoneware), includ-
ing their closures, must be subjected to 
the test pressure for 5 minutes. Plastic 
packagings and composite packagings 
(plastic material), including their clo-
sures, must be subjected to the test 
pressure for 30 minutes. This pressure 
is the one to be marked as required in 
§ 178.503(a)(5). The receptacles must be 
supported in a manner that does not 
invalidate the test. The test pressure 
must be applied continuously and even-
ly, and it must be kept constant 
throughout the test period. In addition, 
packagings intended to contain haz-
ardous materials of Packing Group I 
must be tested to a minimum test pres-
sure of 250 kPa (36 psig). The hydraulic 
pressure (gauge) applied, taken at the 
top of the receptacle, and determined 
by any one of the following methods 
must be: 

(1) Not less than the total gauge pres-
sure measured in the packaging (i.e., 
the vapor pressure of the filling mate-
rial and the partial pressure of the air 
or other inert gas minus 100 kPa (15 
psi)) at 55 °C (131 °F), multiplied by a 
safety factor of 1.5. This total gauge 
pressure must be determined on the 
basis of a maximum degree of filling in 
accordance with § 173.24a(d) of this sub-
chapter and a filling temperature of 15 
°C (59 °F); 

(2) Not less than 1.75 times the vapor 
pressure at 50 °C (122 °F) of the mate-
rial to be transported minus 100 kPa (15 
psi) but with a minimum test pressure 
of 100 kPa (15 psig); or 

(3) Not less than 1.5 times the vapor 
pressure at 55 °C (131 °F) of the mate-
rial to be transported minus 100 kPa (15 
psi), but with a minimum test pressure 
of 100 kPa (15 psig). 
Packagings intended to contain haz-
ardous materials of Packing Group I 
must be tested to a minimum test pres-
sure of 250 kPa (36 psig). 

(e) Criteria for passing the test. A pack-
age passes the hydrostatic test if, for 
each test sample, there is no leakage of 
liquid from the package. 

[Amdt. 178–97, 55 FR 52723, Dec. 21, 1990, as 
amended at 56 FR 66286, Dec. 20, 1991; Amdt. 
178–99, 58 FR 51534, Oct. 1, 1993; Amdt. 178–102, 
59 FR 28494, June 2, 1994; 65 FR 50462, Aug. 18, 
2000; 66 FR 45386, 45390, Aug. 28, 2001; 73 FR 
57007, Oct. 1, 2008] 

§ 178.606 Stacking test. 
(a) General. All packaging design 

types other than bags must be sub-
jected to a stacking test. 

(b) Number of test samples. Three test 
samples are required for each different 
packaging. For periodic retesting of 
packagings constructed of stainless 
steel, monel, or nickel, only one test 
sample is required. Exceptions for the 
number of aluminum and steel sample 
packagings used in conducting the 
stacking test are subject to the ap-
proval of the Associate Administrator. 
Notwithstanding the provisions of 
§ 178.602(a) of this subpart, combination 
packagings may be subjected to the 
stacking test without their inner pack-
agings, except where this would invali-
date the results of the test. 

(c) Test method—(1) Design qualifica-
tion testing. The test sample must be 
subjected to a force applied to the top 
surface of the test sample equivalent to 
the total weight of identical packages 
which might be stacked on it during 
transport; where the contents of the 
test sample are non-hazardous liquids 
with specific gravities different from 
that of the liquid to be transported, the 
force must be calculated based on the 
specific gravity that will be marked on 
the packaging. The minimum height of 
the stack, including the test sample, 
must be 3.0 m (10 feet). The duration of 
the test must be 24 hours, except that 
plastic drums, jerricans, and composite 
packagings 6HH intended for liquids 
shall be subjected to the stacking test 
for a period of 28 days at a temperature 
of not less than 40°C (104°F). Alter-
native test methods which yield equiv-
alent results may be used if approved 
by the Associate Administrator. In 
guided load tests, stacking stability 
must be assessed after completion of 
the test by placing two filled pack-
agings of the same type on the test 
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sample. The stacked packages must 
maintain their position for one hour. 
Plastic packagings must be cooled to 
ambient temperature before this stack-
ing stability assessment. 

(2) Periodic retesting. The test sample 
must be tested in accordance with: 

(i) Section 178.606(c)(1) of this sub-
part; or 

(ii) The packaging may be tested 
using a dynamic compression testing 
machine. The test must be conducted 
at room temperature on an empty, un-
sealed packaging. The test sample 
must be centered on the bottom platen 
of the testing machine. The top platen 
must be lowered until it comes in con-
tact with the test sample. Compression 
must be applied end to end. The speed 
of the compression tester must be one- 
half inch plus or minus one-fourth inch 
per minute. An initial preload of 50 
pounds must be applied to ensure a 
definite contact between the test sam-
ple and the platens. The distance be-
tween the platens at this time must be 
recorded as zero deformation. The force 
A to then be applied must be calculated 
using the formula: 

Liquids: A = (n¥1) [w + (s × v × 8.3 × 
.98)] × 1.5; 

Solids: A = (n¥1) (m × 2.2 × 1.5) 

Where: 
A = applied load in pounds 
m = the certified maximum gross mass for 

the container in kilograms. 
n = minimum number of containers that, 

when stacked, reach a height of 3 meters. 
s = specific gravity of lading. 
w = maximum weight of one empty container 

in pounds. 
v = actual capacity of container (rated ca-

pacity + outage) in gallons. 

And: 

8.3 corresponds to the weight in pounds of 1.0 
gallon of water. 

.98 corresponds to the minimum filling per-
centage of the maximum capacity for liq-
uids. 

1.5 is a compensation factor that converts 
the static load of the stacking test into a 
load suitable for dynamic compression 
testing. 

2.2 is the conversion factor for kilograms to 
pounds. 
(d) Criteria for passing the test. No test 

sample may leak. In composite pack-
agings or combination packagings, 
there must be no leakage of the filling 
substance from the inner receptacle, or 

inner packaging. No test sample may 
show any deterioration which could ad-
versely affect transportation safety or 
any distortion likely to reduce its 
strength, cause instability in stacks of 
packages, or cause damage to inner 
packagings likely to reduce safety in 
transportation. For the dynamic com-
pression test, a container passes the 
test if, after application of the required 
load, there is no buckling of the side-
walls sufficient to cause damage to its 
expected contents; in no case may the 
maximum deflection exceed one inch. 

[Amdt. 178–97, 55 FR 52723, Dec. 21, 1990, as 
amended at 56 FR 66286, Dec. 20, 1991; 57 FR 
45465, Oct. 1, 1992; Amdt. 178–102, 59 FR 28494, 
June 2, 1994; Amdt. 178–106, 59 FR 67522, Dec. 
29, 1994; 65 FR 58632, Sept. 29, 2000; 66 FR 
45386, Aug. 28, 2001; 70 FR 34076, June 13, 2005; 
72 FR 55696, Oct. 1, 2007] 

§ 178.607 Cooperage test for bung-type 
wooden barrels. 

(a) Number of samples. One barrel is 
required for each different packaging. 

(b) Method of testing. Remove all 
hoops above the bilge of an empty bar-
rel at least two days old. 

(c) Criteria for passing the test. A pack-
aging passes the cooperage test only if 
the diameter of the cross-section of the 
upper part of the barrel does not in-
crease by more than 10 percent. 

§ 178.608 Vibration standard. 
(a) Each packaging must be capable 

of withstanding, without rupture or 
leakage, the vibration test procedure 
outlined in this section. 

(b) Test method. (1) Three sample 
packagings, selected at random, must 
be filled and closed as for shipment. 

(2) The three samples must be placed 
on a vibrating platform that has a 
vertical or rotary double-amplitude 
(peak-to-peak displacement) of one 
inch. The packages should be con-
strained horizontally to prevent them 
from falling off the platform, but must 
be left free to move vertically, bounce 
and rotate. 

(3) The test must be performed for 
one hour at a frequency that causes the 
package to be raised from the vibrating 
platform to such a degree that a piece 
of material of approximately 1.6 mm 
(0.063 inch) thickness (such as steel 
strapping or paperboard) can be passed 
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