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 Step 7 If it is required to determine the fragility of the test item in more than one axis, proceed to test the 
item (Steps 4-6) in the other axes (before changing the drop height). 

 Step 8 If the test item integrity is preserved, select the next drop height. 

 Step 9 Repeat Steps 4 through 8 until the test objectives have been met. 

 Step 10 Perform a post shock operational test of the test item.  See paragraph 5 for analysis of results.  
Document the results, including plots of the measured test response waveforms, and any pre- or 
post-shock operational anomalies. 

b. Synthesized Pulse.  This part of the procedure assumes that the fragility level is some function of the peak 
acceleration level that correlates with a maximax acceleration SRS of a complex transient base input (because 
stress relates to velocity a peak pseudo-velocity level determined from a maximax pseudo-velocity SRS of a 
complex transient is preferable).  For a complex transient specified in the time domain, this procedure 
generally uses the peak acceleration of the time history to define the fragility level. 

Step 1 Mount the calibration load to the test apparatus in a configuration similar to that of the actual test 
item.  Use a fixture similar in configuration to the interface of the shock attenuation system (if any) 
that will support the materiel.  The fixture should be as rigid as possible to prevent distortion of the 
shock pulse input to the test item. 

Step 2 Perform calibration shocks until two consecutive shock applications to the calibration load 
reproduce maximax acceleration SRS or pseudo-velocity SRS that are within the specified test 
tolerances.  If response to the calibration shock is nonlinear with respect to shock input level, other 
test procedures along with simple modeling may need to be applied to establish materiel fragility 
levels, depending upon the extent of the nonlinearity prior to reaching the "stress threshold". 

 Step 3 Select a peak maximax acceleration (or pseudo-velocity) SRS level low enough to assure no damage 
will occur. 

 Step 4 Mount the test item in the fixture.  Inspect and operationally test the item to document the pre-test 
condition.  If the test item operates satisfactorily, proceed to Step 5.  If not, resolve the problems 
and repeat this step. 

 Step 5 Perform the shock test at the selected level, and examine the recorded data to assure the test maximax 
acceleration (or pseudo-velocity) SRS is within tolerance. 

 Step 6 Visually examine and operationally check the test item to determine if damage has occurred.  If so, 
follow the guidance in paragraph 4.3.2 for test item failure. 

 Step 7 If it is required to determine the fragility of the test item in more than one axis, proceed to test the 
item in the other axes (before changing the peak maximax acceleration (or pseudo-velocity) SRS 
level). 

 Step 8 If the test item integrity is preserved, select the next predetermined peak maximax acceleration (or 
pseudo-velocity) SRS level. 

 Step 9 Repeat Steps 5 through 8 until the test objectives have been met. 

 Step 10 Perform a post shock operational test of the test item.  See paragraph 5 for analysis of results.  
Document the results, including plots of the measured test response waveforms and any pre- or post-
shock operational anomalies. 

4.6.5 Transit Drop (Procedure IV). 

The intent of this test is to determine the structural and functional integrity of the materiel to a transit drop either 
outside or in its transit or combination case.  In general, there is no instrumentation requirement for the test and 
measurement information is minimized, however, if measurements are made, the maximax acceleration SRS and the 
pseudo-velocity SRS will define the results of the test, along with the measurement amplitude time history. 
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4.6.5.1 Test Controls - Transit Drop (Procedure IV). 

Test levels for this test are based on information provided in Tables 516.8-IX thru 516.8-XI.  Test the item in the same 
configuration that is used in transportation, handling, or a combat situation.  Toppling of the item following impact 
will occur in the field and, therefore, toppling of the test item following its initial impact should not be restrained as 
long as the test item does not leave the required drop surface.  Levels for this test were set by considering how materiel 
in the field might commonly be dropped.  Conduct all drops using a quick release hook, or drop tester.   Use of a 
standardized impact surface is recommended for test repeatability because the surface configuration can influence test 
results. For most drop test requirements, steel plate on reinforced concrete is the default impact surface. The plate 
shall be homogenous material with a minimum thickness of 3 inches (76 mm) and Brinell hardness of 200 or greater. 
The plate shall be uniformly flat within commercial mill production standards, level within 2 degrees, and free of 
surface irregularities that may influence impact results. The concrete shall have a minimum compressive strength of 
2500 psi (17 MPa), and be reinforced as required to prevent fracture during testing.  In high velocity hazard 
classification drop scenarios (e.g. 40 ft) it is necessary for the concrete strength be 4000 psi with a minimum thickness 
of 24 inches. The steel plate shall be bonded and/or bolted to the concrete to create a uniform rigid structure without 
separation. The concrete foundation plus the impact plate mass shall be a minimum of 20 times the mass of the test 
item. The plate surface dimensions shall be sufficiently large to provide direct and secondary rotational impacts, and 
if possible rebound impacts. Guidance systems which do not reduce the impact velocity may be employed to ensure 
correct impact angle; however the guidance shall be eliminated at a sufficient height above the impact surface to allow 
unimpeded fall and rebound. Use of armor plate or similar composition steel plate is recommended to improve steel 
surface durability and prevent impact indentation and cuts. The impact surface shall be free from standing water, ice, 
or other material during testing. The most severe damage potential is impact with a non-yielding mass that absorbs 
minimal energy. Thus, use of a single monolithic impact mass is recommended to reduce energy transfer into the mass 
rather than the test item. The impact mass rigidity and energy transfer can be evaluated by measurement of the mass 
acceleration during testing. 

Tables 516.8-IX thru 516.8-XI provide default drop conditions for transport from manufacturer to the end of its service 
life.  Table 516.8-IX (Logistic Transit Drop Test) includes drop scenarios generally associated with non-tactical, 
logistical transport based on weight and test item dimensions.  Table 516.8-X (Tactical Transport Drop Test) includes 
drop scenarios generally associated with tactical transport beyond the theatre storage area.  As a default, the criteria 
for the tactical transport drop tests are to meet all performance requirements.  For items that are incapable of meeting 
performance requirements, adjustments may be made to the drop height or configuration to accommodate the item 
performance limitations.  If the drop conditions are modified, restrictions may be placed on the deployment of the 
item.  Ensure an adequate test is performed and all deviations from this procedure are properly documented.  Table 
516.8-XI (Severe Tactical Transport Drop Test) includes severe drop scenarios, and the item is considered to have 
passed if it did not explode, burn, spread propellant or explosive material as a result of dropping, dragging or removal 
of the item for disposal.  Other drop scenarios in the LCEP should be considered. 

Realistic variations to the default values provided in Tables 516.8-IX thru 516.8-XI may be permitted when justified; 
e.g. large/complex systems in which specific handling considerations are identified in the LCEP may supersede the 
default levels provided. 

Figure 516.8-8 illustrates the standard drop orientations as referenced in Tables 516.8-IX thru 516.8-XI.  Figure 516.8-
9 illustrates typical edge and corner drop configurations for large packages as discussed in Notes 2-4 of Table 516.8-
IX.  








