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§178.965

(b) For the drop and stacking test,
inner receptacles must be filled to not
less than 95 percent of maximum ca-
pacity (see §171.8 of this subchapter) in
the case of solids and not less than 98
percent of maximum in the case of lig-
uids. Bags must be filled to the max-
imum mass at which they may be used.
For Large Packagings where the inner
packagings are designed to carry lig-
uids and solids, separate testing is re-
quired for both liquid and solid con-
tents. The material to be transported
in the packagings may be replaced by a
non-hazardous material, except for
chemical compatibility testing or
where this would invalidate the results
of the tests.

(c) If the material to be transported
is replaced for test purposes by a non-
hazardous material, the material used
must be of the same or higher specific
gravity as the material to be carried,
and its other physical properties
(grain, size, viscosity) which might in-
fluence the results of the required tests
must correspond as closely as possible
to those of the hazardous material to
be transported. It is permissible to use
additives, such as bags of lead shot, to
achieve the requisite total package
mass, so long as they do not affect the
test results.

(d) Paper or fiberboard Large Pack-
agings must be conditioned for at least
24 hours immediately prior to testing
in an atmosphere maintained—

(1) At 50 percent * 2 percent relative
humidity, and at a temperature of 23 °C
+ 2 °C (73 °F £ 4 °F). Average values
should fall within these limits. Short-
term fluctuations and measurement
limitations may cause individual meas-
urements to vary by up to * 5 percent
relative humidity without significant
impairment of test reproducibility;

(2) At 65 percent + 2 percent relative
humidity, and at a temperature of 20 °C
+2°C (68 °F + 4 °F), or 27 °C = 2 °C (81
°F £ 4 °F). Average values should fall
within these limits. Short-term fluc-
tuations and measurement limitations
may cause individual measurements to
vary by up to + 5 percent relative hu-
midity without significant impairment
of test reproducibility; or

(3) For testing at periodic intervals
only (i.e., other than initial design

49 CFR Ch. I (10-1-10 Edition)

qualification testing), at ambient con-
ditions.

§178.965 Drop test.

(a) General. The drop test must be
conducted for the qualification of all
Large Packaging design types and per-
formed periodically as specified in
§178.955(e) of this subpart.

(b) Special preparation for the drop test.
Large Packagings must be filled in ac-
cordance with §178.960.

(c) Conditioning. Rigid plastic Large
Packagings and Large Packagings with
plastic inner receptacles must be con-
ditioned for testing by reducing the
temperature of the packaging and its
contents to —18 °C (0 °F) or lower. Test
liquids must be kept in the liquid
state, if necessary, by the addition of
anti-freeze. Water/anti-freeze solutions
with a minimum specific gravity of 0.95
for testing at —18 °C (0 °F) or lower are
considered acceptable test liquids, and
may be considered equivalent to water
for test purposes. Large Packagings
conditioned in this way are not re-
quired to be conditioned in accordance
with §178.960(d).

(d) Test method. (1) Samples of all
Large Packaging design types must be
dropped onto a rigid, non-resilient,
smooth, flat and horizontal surface.
The point of impact must be the most
vulnerable part of the base of the Large
Packaging being tested. Following the
drop, the Large Packaging must be re-
stored to the upright position for ob-
servation.

(2) Large Packaging design types
with a capacity of 0.45 cubic meters
(15.9 cubic feet) or less must be subject
to an additional drop test.

(e) Drop height. (1) For all Large
Packagings, drop heights are specified
as follows:

(i) Packing group I: 1.8 m (5.9 feet)

(ii) Packing group IlI: 1.2 m (3.9 feet)

(iii) Packing group 111: 0.8 m (2.6 feet)

(2) Drop tests are to be performed
with the solid or liquid to be trans-
ported or with a non-hazardous mate-
rial having essentially the same phys-
ical characteristics.

(3) The specific gravity and viscosity
of a substituted non-hazardous mate-
rial used in the drop test for liquids
must be similar to the hazardous mate-
rial intended for transportation. Water
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also may be used for the liquid drop
test under the following conditions:

(1) Where the substances to be carried
have a specific gravity not exceeding
1.2, the drop heights must be those
specified in paragraph (e)(1) of this sec-
tion for each Large Packaging design
type; and

(if) Where the substances to be car-
ried have a specific gravity exceeding
1.2, the drop heights must be as fol-
lows:

(A) Packing Group I: SG x 1.5 m (4.9
feet).

(B) Packing Group Il: SG x1.0 m (3.3
feet).

(C) Packing Group IlI: SG x 0.67 m
(2.2 feet).

(f) Criteria for passing the test. For all
Large Packaging design types there
may be no loss of the filling substance
from inner packaging(s) or article(s).
Ruptures are not permitted in Large
Packaging for articles of Class 1 which
permit the spillage of loose explosive
substances or articles from the Large
Packaging. Where a Large Packaging
undergoes a drop test, the sample
passes the test if the entire contents
are retained even if the closure is no
longer sift-proof.

[75 FR 5400, Feb. 2, 2010, as amended at 75 FR
60339, Sept. 30, 2010]

§178.970 Bottom lift test.

(a) General. The bottom lift test must
be conducted for the qualification of
all Large Packagings design types de-
signed to be lifted from the base.

(b) Special preparation for the bottom
lift test. The Large Packaging must be
loaded to 1.25 times its maximum per-
missible gross mass, the load being
evenly distributed.

(c) Test method. All Large Packaging
design types must be raised and low-
ered twice by a lift truck with the
forks centrally positioned and spaced
at three quarters of the dimension of
the side of entry (unless the points of
entry are fixed). The forks must pene-
trate to three quarters of the direction
of entry.

(d) Criteria for passing the test. For all
Large Packagings design types de-
signed to be lifted from the base, there
may be no permanent deformation
which renders the Large Packaging un-

§178.975

safe for transport and there must be no
loss of contents.

§178.975 Top lift test.

(a) General. The top lift test must be
conducted for the qualification of all of
Large Packagings design types to be
lifted from the top or, for flexible
Large Packagings, from the side.

(b) Special preparation for the top lift
test. (1) Metal and rigid plastic Large
Packagings design types must be load-
ed to twice its maximum permissible
gross mass.

(2) Flexible Large Packaging design
types must be filled to six times the
maximum permissible gross mass, the
load being evenly distributed.

(c) Test method. (1) A Large Pack-
aging must be lifted in the manner for
which it is designed until clear of the
floor and maintained in that position
for a period of five minutes.

(2) Rigid plastic Large Packaging de-
sign types must be:

(i) Lifted by each pair of diagonally
opposite lifting devices, so that the
hoisting forces are applied vertically
for a period of five minutes; and

(ii) Lifted by each pair of diagonally
opposite lifting devices so that the
hoisting forces are applied towards the
center at 45° to the vertical, for a pe-
riod of five minutes.

(3) If not tested as indicated in para-
graph (c)(1) of this section, a flexible
Large Packaging design type must be
tested as follows:

(i) Fill the flexible Large Packaging
to 95% full with a material representa-
tive of the product to be shipped.

(i) Suspend the flexible Large Pack-
aging by its lifting devices.

(iii) Apply a constant downward force
through a specially designed platen.
The platen will be a minimum of 60
percent and a maximum of 80 percent
of the cross sectional surface area of
the flexible Large Packaging.

(iv) The combination of the mass of
the filled flexible Large Packaging and
the force applied through the platen
must be a minimum of six times the
maximum net mass of the flexible
Large Packaging. The test must be
conducted for a period of five minutes.

(v) Other equally effective methods
of top lift testing and preparation may
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