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METHOD

Cushioned packages involving both regular
slotted corrugated fiberboard (fig. 1) and wood-
cleated plywood (fig. 2) boxes, 13 by 13 by
13 inches inside, were dropped 24 inches in
flatwise, diagonally edgewise, and diagonally
cornerwise orientations, The rigid 7-inch-cube
dummy load (fig. 3 or 4) in each package was
cushioned with urethane foam side pads 5 inches
square— by 3 inches thick. Piezo-resistive ac-
celerometers, in tri-axial array (fig. 5) at the
approximate center of gravity of the dummy load,
monitored the shock motion (acceleration-time
response) of the simulated packaged article, The
acceleration-time records were put on magnetic
tape and later recorded on paper using a light-
beam oscillograph. Discrete weights of the dummy

igure |.--Fiberboard box used in the
package drop tests. The five cushion
pads inside the box were positioned
before inserting the dummy load. The
top pad, attached to a separate sheet
of fiberboard, was positioned after
the load was in place. Closure was
with pressure-sensitive tape applied
over the center seam and overlapping
onto the ends of the box. (M |32 675)

load were chosen to encompass the useful cushion-
loading range and extend intothe regions of under-
load and overload.

After each drop, the test packages were opened
and the dummy load and cushions restoredto their
original condition before making the next drop.
Thus, no attempt was made to evaluate cumulative
degradation of the package protection caused by
repeated package impacts, as would be ex-
perienced in service. Neither was there any
attempt to evaluate creep effects that might alter
the cushion response after extended storage
periods duriag which the cushion supports the
dead weight of the contents.

In addition to, but preceding package drop tests,
the primary— cushions used in the packages were
evaluated in dynamic compression using equip-
ment shown in figure 6, essentiilly inaccordance
with ASTM Method D-1596-64.~

Figure 2.--Cleated plywood box and dummy
load with top panel removed. (M |30 163)

270 achieve a desired low cushion stress for one set of tests, 7-inch-square cushions were used as
pbottom pads with the lightest available simulatec load.

gprimary cushion pads in a cushioned package are those pads on the under side of the load at impact,
.uch as the bottom pad in a box that is dropped flatwise onto its bottom.
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Figure 3.--The lighrweight dummy load, with cover removed, showing 3-way accelerometer
arrangement mounted for flatwise drops onto bottom of cushioned package. The cover was
taped in place when the unit was assembled for test. (M 132 676)

Figure 4,--The heavy dummy load, shown with extra wood and steel laminates. These laminates

were interchanged to attain desired weights of the assembled dummy load. (M 132 674)
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Figure 5.-=The three accelerometers
mounted in mutually perpendicular array,
as used inside the dummy loads. (M 132 677)

SELECTION OF CUSHIONS
FOR TEST PACKAGES

The urethane foam cushioning material was
received in four large, 3-inch-thick sheets. It
was cut into 5- by 5- by 3-inch pads, each pad
being given an identifying code number consist-
ing of a letter (A, B, C, or D for the sheet from
which it came) plus a serial number., The pads
from the B sheet had noticeably different response
to dynamic compression than those from the
other three sheets and were eliminated. There
was enough difference in the responses of the
A, C, and D pads that it was desirable to exercise
consistent control over their positions in the
test packages. Therefore, in the first four series
of package drop tests (table 1), the cushion on
the bottom in flatwise drop tests was always an
A pad; the two pads under the load in the edge-
wise tests were A and C pads; and the three
pads under the load in the cornerwise tests

Figure 6.--Equipment used in the dynamic compression tests of cushion pads:

A, Pendulum head; B, test specimen.
)'LAJV’

(The test specimen shown is one used in a different
C, photo cell= light beam setup for measuring impact velocity; D. digital counter

for impact velocity measurerent; E, numerical display unit for counter; F, oscilloscope;

G, magnetic tape recorder; and H,
Time pulses stored on magnetic fape
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light-beam oscillograph used to record acceierahon-

(M 128 365)
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