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superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 2. Referenced Documents

1.1 These test methods are intended to determine the ability 2.1 ASTM Standards:
of a package or product to withstand laboratory simulated D 996 Terminology of Packaging and Distribution Environ-
horizontal impact forces. mentg
1.2 The horizontal impacts used in these test methods are D 4332 Practice for Conditioning Containers, Package, or
programmed shock inputs that represent the hazards as they Packaging Components for Testfng
occur in the shipping and handling environments. The envi- D 5277 Test Method for Performing Programmed Horizon-
ronmental hazards may include rail switching impacts, lift  tal Impacts Using an Inclined Impact Tester
truck marshalling impacts, and so forth. The following test E 122 Practice for Choice of Sample Size to Estimate a
methods apply: Measure of Quality of a Lot or Procéss
1.2.1 Method A, Rail Car Switching ImpaetThis test .
method simulates the types of shock pulses experienced by Terminology
lading in rail car switching, with the use of a rigid bulkhead on 3.1 Definitions—For definitions of terms used in this test
the leading edge of the test carriage, to simulate the end wall ahethod, see Terminology D 996.
a railcar and shock programming devices to produce represen-3.2 Definitions of Terms Specific to This Standard:
tative shock pulses. With the use of backloading, this test 3.2.1 acceleratior—the rate of change of velocity of a body
method may also be used to simulate compressive forcesith respect to time measured in if.en/s?).
experienced by lading loads during rail car switching. It is 3.2.2 backload—a duplicate specimen similar to the test
suitable for tests of individual containers or systems as they aneackage or weights to simulate the other lading in the transport
shipped in rail cars. It may also be used to evaluate the&ehicle.
effectiveness of pallet patterns to determine the effect of 3.2.3 shock pulse-a substantial disturbance characterized
interaction between containers during rail switching operatiorby a rise of acceleration from a constant value and decay of
impacts. acceleration to the constant value in a short period of time.
1.2.2 Method B, Marshalling Impact Tests of Unit Loads 3.2.4 shock pulse programmera device to control the
This test method assesses the ability of unit loads to withstanplarameters of the acceleration versus time-shock pulse gener-
the forces encountered during marshalling or loading operaated by a shock test impact machine.
tions. 3.2.5 velocity change-the sum of the impact velocity and
1.3 The test levels may be varied to represent the mode orebound velocity (the area under the acceleration—time curve).
shipping and handling used for the item under test. o
1.4 The values stated in inch-pound units are to be regardey Significance and Use
as the standard. The SI units given in parentheses are for4.1 These test methods provide a measure of a shipping
information only. container’s ability to protect a product from failure due to
1.5 This standard does not purport to address all of thehorizontal impacts. These measures are based on controlled
safety concerns, if any, associated with its use. It is thdevels of shock input and may be used for arriving at the
responsibility of the user of this standard to establish appro-optimum design of a container or system to protect a product
priate safety and health practices and determine the applicaagainst a specified level of shipping environment hazard.
bility of regulatory limitations prior to use. 4.2 These test methods provide a measure of a packaged
product’s ability to withstand the various levels of shipping
environment hazards. These measures may be used to prescribe
1 These test methods are under the jurisdiction of ASTM Committee D-10 on
Packaging and are the direct responsibility of Subcommittee D10.22 on Handling
and Transportation.
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a mode of shipping and handling that will not induce damage 5.3 Instrumentation
to the packaged product or to define the required levels of 5.3.1 An accelerometer, a signal conditioner, and a data
protection that must be provided by its packaging. display or storage apparatus are required to measure the
4.3 Test Method A is intended to simulate the rail caracceleration-time histories. The velocity change is obtained by
coupling environment. Refer to Methods D 5277 for simulatingintegrating the impact shock record measured on the carriage
the standard draft gear portion of that environment. bulkhead.
5.3.2 The instrumentation system shall be accurate to within
5. Apparatus +5 % of the actual value. The long pulse durations involved in
5.1 Horizontal Impact Test Machine this test method require an instrumentation system with good
5.1.1 The impact test machine shall consist of a guided tesbw-frequency response. As an alternative, instrumentation
carriage with a flat test specimen mounting and an uprightapable of recording direct current (dC) shall be acceptable.
bulkhead that is at a 90° angte30 min (/2 °) to the specimen  For short pulse durations the high-end frequency response
mounting surface. The carriage should be of sufficient strengtBhould be twenty times the frequency of the pulse being
and rigidity so that the test specimen mounting surface angecorded. For example, the 10-ms pulse has a full pulse
bulkhead remain rigid under the stresses developed during thfuration of 20 ms and a frequency of 50 Hz. Therefore, the
test. instrumentation system should be capable of measuring 1000
5.1.2 The impact test machine shall provide some means @fz. (20 x 50 Hz).
moving the test carriage in a single guided horizontal direction _ _ ) )
of motion. The motion of the carriage shall be controlled in , T8 1—As a guide, the following equation may be used to determine
such a manner that its velocity change is known after théhe adequacy of instrumentation low-frequency response:
moment of impact. low—frequency response poititFRP) = 7.95/pulse widthHPW) (ms)
5.1.3 The machine shall be equipped with programmable @)
devices to produce shock pulses at the carriage bulkhead whenwhereLFRP is the low frequency 3-db attenuation roll-off
the carriage strikes the impact reaction mass. point, expressed in hertz (cycles per second), of an instrumen-
5.1.4 The machine shall have an impact reaction masgation system that will ensure no more than 5% amplitude
sufficient in size to react against the force of impact from theerror, andPWis the pulse width of the acceleration pulse to be
carriage. The prescribed shock pulse limits will provide therecorded, measured in milliseconds at the baseline. For ex-
controlling factor as to the design or concept of the reactiordmple, an intended shock acceleration signal with a duration of
mass required. 300 ms, the_LFRP of the instrumentation would have to be at
5.1.5 Means shall be provided to arrest the motion of thdeast equal to or lower than 0.027 Hz.
carriage after impact to prevent secondary shock. The design 5.3.3 Optional instrumentation may include optical or me-
shall prevent excessive lateral or over turning motion thachanical timing devices for measuring the carriage image and
could result in an unsafe condition or invalidate the test. ~ rebound velocities for determining the total velocity change of
5.1.6 Machine Setting-Since the desired shock pulses arethe impact. This instrumentation system, if used, shall have a
influenced by the response of the test specimen, pretest ruf@sponse accurate to within2.5 % of the actual value. Total
should be conducted with duplicate test specimens witfyelocity change must be measured to withib.0 % of its total
equivalent dynamic loading characteristics and backload, i¥alue.
required, prior to actual test to establish the approximate .
machine equipment settings. 6. Precautions
5.1.6.1 The control parameters that must be specified in- 6.1 These test methods may produce severe mechanical

clude: responses in the test specimen. Therefore, operating personnel
5.1.6.2 The desired velocity change (impact plus reboundnust remain alert to the potential hazards and take necessary

velocity of the test carriage), safety precautions. The test area should be cleared prior to each
5.1.6.3 The desired pulse, shape, duration, and acceleratibWpact. The testing of hazardous material or products may

levels, and require special precautions that must be observed. Safety
5.1.6.4 The desired backload weight/friction relationship. equipment may be required and its use must be understood
5.2 Specimen Backload Equipment before starting the test.

5.2.1 During some horizontal impacts, the forces that test )
units encounter include both the shock forces of the accelerd- S@mpling
tion as well as compressive forces resulting from other 7.1 The number of test specimens depends on the desired
products impacting against them. This will necessitate suffidegree of precision and the availability of specimens. Practice
cient carriage strength and platform space to provide a locatiok 122 provides guidance on the choice of sample size. It is
for the desired backload weights. recommended that at least three representative test specimens
5.2.2 Specially adapted backloading fixtures may be used tbe used.
provide an even loading of the backload weight over the entire ]
back surface area of the test specimen, or additional produ& Test Specimen

samples may be used to create the desired backload. 8.1 The package and product as shipped or intended for
5.2.3 The backload weight and frictional characteristicsshipment constitutes the test specimen. Apply sensing devices
must be specified for each test procedure and reported. to the package, product, or some component of the product to
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