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Abstract 
 

This American National  Standard  is to be used  for testing  equipment that wi l l  be subjected to shock.   I t 
defines test requirements and  severity thresholds for a large range of shock environments,  including but 
not l imited  to shipping,  transport,  and  rugged  operational  environments.   This standard  wil l  al low vendors 
to better market and  users to more easily identify equipment that wil l  operate or simply survive in  rugged  
shock environments.    
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The Acoustical  Society of America (ASA) provides the Secretariat for Accredited  Standards Committees 
S1  on  Acoustics,  S2 on Mechanical  Vibration  and  Shock,  S3 on  Bioacoustics,  S3/SC 1  on  Animal  
Bioacoustics,  and  S1 2 on  Noise.   These committees have wide representation  from the technical  
community (manufacturers,  consumers,  trade associations,  organizations with  a general  interest,  and  
government representatives).   The standards are published  by the Acoustical  Society of America as 
American National  Standards after approval  by their respective Standards Committees and the American 
National  Standards Institute (ANSI).  

These standards are developed and  publ ished as a publ ic service to provide standards useful  to the 
public,  industry,  and  consumers,  and  to Federal,  State,  and  local  governments.  

Each of the Accredited  Standards Committees (operating  in  accordance with  procedures approved by 
ANSI) is responsible for developing,  voting  upon,  and  maintaining  or revising its own Standards.   The 
ASA Standards Secretariat administers Committee organization  and  activity and  provides l iaison  between 
the Accredited  Standards Committees and  ANSI .   After the Standards have been produced  and  adopted 
by the Accredited  Standards Committees,  and  approved as American National  Standards by ANSI ,  the 
ASA Standards Secretariat arranges for their publication  and  distribution.  

An  American  National  Standard  implies a consensus of those substantial ly concerned with  i ts scope and 
provisions.   Consensus is establ ished when,  in  the judgment of the ANSI  Board  of Standards Review,  
substantial  agreement has been reached  by directly and  material ly affected  interests.   Substantial  
agreement means much more than a simple majority,  but not necessari ly unanimity.   Consensus requires 
that al l  views and  objections be considered  and  that a concerted  effort be made towards their resolution.  

The use of an  American  National  Standard  is completely voluntary.   Their existence does not in  any 
respect preclude anyone,  whether he or she has approved  the Standards or not,  from manufacturing,  
marketing,  purchasing,  or using  products,  processes,  or procedures not conforming to the Standards.  

NOTICE:   This American National  Standard  may be revised  or withdrawn at any time.   The procedures of 
the American National  Standards Institute require that action  be taken  periodically to reaffirm,  revise,  or 
withdraw this Standard.  
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Foreword 

[This Foreword is for information only,  and is not a part of the American National Standard ANSI/ASA S2.62-2009 

American National Standard Shock Test Requirements for Equipment in a Rugged Shock Environment.]  

This standard  comprises a part of a group of definitions,  standards,  and specifications for use in  
mechanical  vibration  and  shock.   I t was developed and  approved by Accredited  Standards Committee S2 
Mechanical  Vibration  and  Shock,  under its approved operating  procedures.   Those procedures have been 
accredited  by the American National  Standards Institute (ANSI).   The Scope of Accredited  Standards 
Committee S2 is as fol lows:   

Standards,  specifications,  methods of measurement and test,  and terminology in  the field  of mechanical  
vibration  and shock,  and condition  monitoring  and diagnostics of machines,  including  the effects of 
exposure to mechanical  vibration  and shock on  humans,  including  those aspects which  pertain  to biological  
safety,  tolerance and comfort.  

This standard includes four Annexes.   Annexes A and  B are normative and  considered  to be a part of this 
standard.  Annexes C and  D are informative and  not considered  part of this standard.  

Accompanying  this standard  are two ZIP fi les which contain  graphs in  ASCI I  format.  These graphs are 
electronic versions of the ones included in  this standard.  The standard  asks the user to present his/her test 
data overlaid  against the severity thresholds,  to make sure the test meets the specified  threshold.   Having 
electronic versions of the threshold  graphs makes it much easier for the user to present his/her data in  the 
shock test report.  These fi les are provided  for the convenience of the user.  Use of these graphs is not 
required  for conformance with  the Standard.   

ASA makes no other representation  or warranty or condition  of any kind,  whether express or impl ied  
(either in  fact or by operation  of law),  with  respect to any part of the accompanying product,  including,  
without l imitation,  with  respect to the sufficiency,  accuracy or uti l ization of,  or any information  or opinion 
contained  or reflected  in,  any of the product.  ASA expressly disclaims al l  warranties or conditions of 
merchantabil ity or fi tness for a particular purpose.  No officer,  d irector,  employee,  member,  agent,  
representative or publisher of the copyright holder is authorized  to make any modification,  extension,  or 
addition  to this l imited  warranty.   

At the time this Standard was submitted  to Accredited  Standards Committee S2,  Mechanical  Vibration  
and  Shock for approval,  the membership was as fol lows:  

R.L.  Eshleman,  Chair 
A.T.  Herfat,  Vice-Chair 
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Introduction 

This standard  provides shock test parameters for testing  a broad range of equipment,  which  wi l l  ensure 
inherent levels of shock resistance.  The severity thresholds herein  can  be associated  with  specific shock 
environments and  should  be chosen for a given appl ication  on  a case-by-case basis.   The intent of the 
standard’s requirements is to outl ine those elements necessary for verification  of a successful  and 
accurate shock test,  but not the specific method.   This standard  wil l  al low vendors to better market and  
users to more easily identify equipment that wil l  operate or simply survive in  rugged  shock environments.  
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American National  Standard 

Shock Test Requirements for Equipment in  a Rugged 
Shock Environment  

1  Scope  

This American National  Standard defines graduated thresholds of shock severity for equipment whose 
normal  use subjects it to some amount of shock.   The shock severity thresholds are defined  by drop 
height and  shock pulse (type and  width) or,  alternatively,  by velocity change and  pseudo velocity shock 
response spectra.  This standard  requires that data be measured during  a test to verify that a test shock is 
intense enough to meet a given shock severity threshold.   This standard  includes test requirements and 
guidelines to ensure adequate and  accurate test results.   

2 Terms and Definitions 

For the purposes of this standard,  the terms and  definitions given in  ANSI  S2.1 -2000 and the fol lowing  
apply:  

2.1  damage.   Failure criterion  characterized  by permanent degradation  in  physical  appearance that is 
unrelated  to operational  performance [i.e. ,  damaged structural  joint(s) resulting  in  snap-fit fractures,  but 
not impairing  system/component operation].  

2.2 drop shock machine.   A shock machine that “include[s]  a carriage (or table) on  which the i tem 
under test is mounted;  the carriage can  be hoisted  up to some required  height and  dropped onto an  anvi l .   
Guides are provided  to keep the carriage properly oriented…Programming devices,  placed upon the point 
of impact of the anvil ,  can  be used  to control  the acceleration  vs.  time characteristic and the shape of the 
acceleration  pulse”[1 ].  

There are many variants of drop shock machines,  two of which are shown in  Figure 1  and  Figure 2.   
Figure 1  shows a vertical  drop-table shock machine,  which  is more common and  described  in  the 
definition  above.   Figure 2 shows an  arc drop shock machine,  which  accomplishes the drop by swinging 
the equipment through an  arc in  the vertical  plane.   The drop height for this type of drop machine is 
defined  as the vertical  component of the arc before i t is dropped,  which  is labeled  as “h” in  Figure 2.  

2.3 four coordinate paper (4CP).  Also known as tripartite paper.  A more in-depth  explanation can be 
found  in  Annex D.  
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Figure 1  – Example of a vertical  drop-table shock machine
1
 

 

 

 

Figure 2 – Example of an arc drop shock machine
2
 

                                                      

1
 Picture provided  courtesy of Lansmont Corporation  

2
 Picture provided  courtesy of NTS 
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2.4 irreversible failure.   Fai lure criterion characterized  by an  irreversible,  environment-induced,  
inoperative condition  or operation  outside of tolerances.   I rreversible refers to the system/component 
remaining  inoperative or out of tolerance after the environment has been removed.  

2.5 malfunction.   Fai lure criterion  characterized  by an  environment-induced inoperative condition  or 
out-of-tolerance operation.   However,  the process is reversible (i.e. ,  the system/component returns to 
satisfactory operation  upon removal  of the environment).  

2.6 mechanical  shock.   “A nonperiodic excitation  (e.g. ,  a motion  of the foundation  or an  applied  
force) of a mechanical  system that is characterized  by suddenness and  severity,  and  i t usually causes 
significant relative displacements in  the system” [1 ].  

2.7 non-operational.   Test condition  status in  which  the unit under test (UUT) is not energized  or 
powered.  Non-operational  includes a dormant state.  

2.8 operational.   Test condition  status in  which  the UUT is performing its primary function.   I f the UUT 
requires external  support including power,  water,  gas,  or venti lation,  these sources should  be provided.   

2.9 packaged.   Test condition  status in  which  the UUT is ready for shipment or prepared for storage.  

2.1 0 pseudo velocity (PV).   Product of the maximum relative displacement of a single-degree-of-
freedom system and  the angular natural  frequency (rad/s).  

 ωn =  2πfn (1 ) 
 

 PV = zωn (2) 
Where 

z =  relative displacement 
fn = natural  frequency 
ωn =  angular natural  frequency 

2.1 1  pseudo velocity shock response spectrum (PVSRS).   Shock response spectrum showing 
pseudo velocity vs.  frequency.   A more in-depth  explanation  can be found  in  Annex D and  [2].  

2.1 2 shock machine.   “A mechanical  device that applies a mechanical  shock to equipment under test” 
[1 ].  

2.1 3 shock response spectrum (SRS).  

2.1 3.1  Description  of the responses to an applied  shock of a series of systems of a specified  type as a 
function  of their natural  frequencies.  

2.1 3.2  As used  in  the field  of mechanical  shock,  expression  that approximates the maximum responses 
(displacement,  velocity or acceleration) to an  applied  shock of an  assembly of l inear single-degree-of-
freedom systems,  as a function  of their natural  frequencies.  

2.1 3.3  Shock response spectrum is a generic term.  I t requires an  additional  modifier to make its meaning 
specific,  for example acceleration,  velocity,  pseudo velocity,  or displacement shock response spectrum.   

2.1 3.4  I f the amount and  type of damping of the systems are not given,  they are assumed to be zero.  
Unless otherwise indicated,  the responses are maximum absolute values irrespective of sign  and  the time 
at which  the maximum occurs.  This is often  referred  to as maximax shock response spectrum.  I f 
reference is made to other types of shock response spectra,  this needs to be stated.  
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2.1 3.5  I t should  be noted  that the concept of a shock response spectrum is not ful ly consistent with  the 
definition  of spectrum (see ANSI  S2.1 -2000).  

2.1 4 unit under test (UUT).   Piece of equipment,  structure,  etc. ,  that is being subjected  to a shock test.  

3 Requirements of the Standard 

3.1  Unit Under Test required information 

3.1 .1  UUT description 

A description of the UUT shall  be provided  including physical  characteristics (i.e. ,  weight,  d imensions,  
etc. ) and  normal  operational  characteristics.  The description  determines the key parameters of testing.  

The UUT shal l  be a production-l ine item or one that suitably represents those operating  in  the field.   I f i t is 
not,  d ifferences between the UUT and  production/fielded  items shall  be stated.  

3.1 .1 .1  UUT’s primary function 

Detailed  explanation  of the UUT’s intended use over its l ife cycle and  when it wi l l  be susceptible to a 
shock load  within  the specified  threshold  shal l  be provided.  

3.1 .1 .2 Hardware configuration 

Detailed  description  of the UUT’s hardware configuration,  including subassemblies shall  be provided.  

3.1 .1 .3 Restrictions or l imitations on equipment use 

A description of restrictions or l imitations on  using  the equipment (i.e. ,  has to be water-cooled,  needs to 
be operated  in  conjunction with  another system,  etc. ) shall  be provided.  

3.1 .1 .4 Installation instructions 

Instructions shall  include the fol lowing items:  

•  Description  of how the UUT wil l  be instal led  in  the field.  

•  Description  of how the UUT wil l  be instal led  during  the shock test.  
 
UUT instal lation  for the shock test shall  emulate field  instal lation  or the configuration  when i t wi l l  see the 
greatest shock load  (i.e. ,  transit,  shipping,  etc.).  

3.1 .2 Test condition 

The status of the UUT during  the shock test shall  be specified  as one of the conditions given  below.   The 
UUT test status shall  be equivalent to intended  field  use of the UUT under which it is most l ikely to 
experience shock:  

•  Packaged 

•  Non-operational  

•  Operational.  
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3.1 .3 Functionality and operability requirements 

Functionality and  operabil ity requirements shal l  determine if equipment meets a specified  severity 
threshold  (see Clause 3.2 for definition) after the shock test.  Both  the UUT performance and  fai lure 
criterion  shall  be specified,  including requirements for a pre- and  post-test functional  compliance 
assessment.  I f the test condition  is operational,  concurrent performance shall  be included.  The fai lure 
criterion  shal l  be one of those l isted  in  3.1 .3.2.  

3.1 .3.1  Performance requirements 

Provide a detai led  l ist of the UUT’s functional ity and operabil ity requirements as wel l  as tests used  to 
verify functional  compliance of the equipment before,  during,  and  after the shock test.  

3.1 .3.2 Failure criterion 

Failure criterion  shal l  be one of the fol lowing:  

•  Damage 

•  Malfunction  

•  I rreversible fai lure 

•  User-defined  fai lure criterion  fal l ing  outside the definitions of damage,  malfunction,  or 
irreversible fai lure.  

3.2 Severity threshold 

3.2.1  The severity threshold  defines a shock magnitude appl ied  to the UUT.   There are ten  severity 
thresholds l isted  in  this standard,  which  are intended  to be guidelines,  not boundaries (see 3.2.6.1 1  for 
testing  beyond Level  1 0).   The shock test should  be performed using  a drop shock machine with  a simple 
half-sine pulse.   The half-sine pulse shal l  fal l  within  certain  tolerances explained  in  3.2.3.   The pulse width  
shal l  be specified  along with  the severity threshold,  the details of which  are l isted  in  3.2.3.4.   Only one 
drop in  the primary loading orientation  is required;  however,  optional  test sections are included for an  
angled  drop test (see 3.3.3) and a multi-bounce drop test (see 3.2.7).   A digital  time history in  ASCI I  
format (see 3.5) shal l  be included  in  the shock test report to verify test results.  

3.2.2 Table 1  l ists the no-rebound drop height required  for a drop shock test at each specific threshold.   
For information  on  a drop shock test with  a rebound,  see 3.2.5.   The shock test may also be performed 
with  other pulse shapes or alternative shock tests,  but shal l  be subject to additional  requirements (see 
3.2.4).    

Table 1  – No-rebound severity threshold drop heights 

Threshold 
h  

(mm) 

Level  1  51  

Level  2  204 

Level  3 459 

Level  4 81 6 

Level  5 1 275 

Level  6 1 835 

Level  7 2498 

Level  8 3263 

Level  9 41 30 

Level  1 0 5099 
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3.2.3 Half-sine pulse  

3.2.3.1  Half-sine pulse characteristics 

When conducting a drop shock test using  a half-sine pulse,  the pulse shal l  fal l  within  certain  criteria to be 
classified  as a “half-sine pulse”.   The test pulse shal l  be compared to a threshold  (ideal) half-sine pulse at 
the specified  severity threshold  and  pulse width.   To generate a threshold  half-sine pulse,  see 3.2.3.2.   
The test pulse shal l  match the threshold  pulse within  certain  tolerances on  pulse shape,  amplitude,  and 
width.   Half-sine pulse tolerances are specified  in  3.2.3.3.  

3.2.3.2 Half-sine pulse generation 

A no-rebound severity threshold  half-sine pulse shall  be generated for the specific severity threshold  and 
pulse width  chosen by the tester.   A half-sine pulse can be generated

3
 using  Equations (3) to (5) and  the 

parameters given below.   An  example of a half-sine pulse can  be seen  in  Figure 3 and  parameters for this 
example pulse are shown in  Table 2.  

 
2

2

v
h

g

Δ
=  (3) 

 

 2 1v v vΔ = −  (4) 

Where 

 v1  =  velocity before impact 
 v2  =  velocity after impact 
 h  =  no-rebound  drop height (see 3.2.5 for information  on  rebounds) 
 g =  gravitational  acceleration  =  9.80665 m/s

2
 

 
2

v
A

D

πΔ
=  (5) 

Where 
A  =  threshold  pulse amplitude (peak acceleration) 
D  =  threshold  pulse width  (pulse duration) 

To simulate a drop shock test with  only one impact,  acceleration  data shall  be added before and  after the 
pulse.   

Added Data:  0 –  0.4D ms 0 g Beginning of pulse 
 end of pulse – 1  s 0  g UUT stops and  remains at rest  
   (could  have residual  movement in  actual  test) 

 
2 2

1
[ ]

9.80665 /

⎛ ⎞⎡ ⎤
= ×⎜ ⎟⎢ ⎥⎜ ⎟⎣ ⎦⎝ ⎠

m
Acceleration g Acceleration

s m s
 (6) 

 

                                                      

3
 UERDTools was used  to create al l  plots in  this standard.  
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Table 2 – Example half-sine pulse parameters for Figure 3 

Threshold h  ∆v  D  A 

 (mm) (m/s) (ms) (g) 

Level  2  203.9 2.0 40.00 8.01  

Time (ms)

A
c
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n
 
(
g
)
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0
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8

10

-50 0 50 100 150

          

900 950 1000

 

Figure 3 – Half-sine pulse example:  Level  2,  40 ms 

3.2.3.3 Half-sine pulse tolerance 

The threshold  half-sine pulse generated  in  3.2.3.2 represents an “ideal” half-sine pulse.   The actual  test 
pulse shall  meet the threshold  ideal  half-sine pulse,  within  specific tolerances for acceleration  and  pulse 
width.   The test pulse width  (DTP  – see Figure 4 for example) should  be within  ±1 0% of the chosen pulse 
width  (see Equation  (7) for calculating  test pulse width).    

 
end beg

0.871 8

−
=TP

t t
D  (7) 

Where 
DTP =  test pulse width  
t =  time 
tbeg  =  t(0.2A),  at the beginning of the pulse 
tend  =  t(0.2A),  at the end  of the pulse 

 
The beginning and  end  of the threshold  ideal  half-sine pulse are clearly defined.   The beginning and  end  
times of the actual  test pulse have to be interpreted from the measured data,  which  aren’t as wel l  defined.   
In  an  attempt to more clearly define the beginning  and  end  times for the test pulse,  tbeg  and  tend  are 
defined as times when the test pulse amplitude is equal  to 20% of the threshold  pulse amplitude.   The 
times at which  a threshold  ideal  half-sine pulse are equal  to 20% of the threshold  pulse amplitude are 

D

…

…
0.4D End of pulse – 1  s 
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(0.4 +  0.0641 ) ×  D and  (0.4 +  0.9359) ×  D,  respectively,  which  results in  an  apparent pulse width  of 
0.871 8 ×  D.   To compensate for the shorter apparent pulse width,  (tend  - tbeg) is d ivided  by 0.871 8 to obtain  
DTP.   
 

Level 1
5 msec

Example Dtp Calculation

Time (ms)
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A = 32.04 g

0.2A = 6.408 g

6.408
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DTP = [tend – tbeg]/0.871 8

DTP = [6.92 ms–2.56 ms]/0.871 8

DTP = 5.0 ms
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tend

DTP = [tend – tbeg]/0.871 8

DTP = [6.92 ms–2.56 ms]/0.871 8

DTP = 5.0 ms

 

Figure 4 – Example Test Pulse Width (DTP)  Calculation 

During and  after the test pulse,  the amplitude of the acceleration  should  be within  ±0.1 5 ×  A,  the threshold  
ideal  half-sine pulse’s maximum amplitude.   Before the test pulse,  the acceleration  amplitude should  be 
within  ±0.05 ×  A at t =  0 ms and ±0.1 5 ×  A at t =  0.4D ms.   Between t =  0 ms and  t =  0.4D ms the 
tolerance varies l inearly.   Figure 5 shows a threshold  ideal  half-sine pulse (black l ine) with  acceleration  
tolerance bands (blue and  green l ines).   Table 3 summarizes the acceleration  amplitude tolerances.   
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Figure 5
4
 – Threshold half-sine pulse (ideal)  with  tolerance bands 

Table 3 – Acceleration amplitude tolerances 

Time (ms) t =  0 0 <  t <  0.4D 0.4D ≤  t ≤  1 .4D t >  1 .4D

Acceleration  Amplitude Tolerance (g) ±5% varies l inearly ±1 5% ±1 5% 

 

3.2.3.4 Pulse width  

The particular appl ication and  intended environment of the UUT wil l  determine what acceleration  i t shall  
endure,  and  subsequently what pulse width  to choose for testing.   To choose a particular pulse width,  the 
vendor should  talk to their users,  or look in  Annex C for examples of similar equipment.  

The pulse width  of the shock test shal l  meet tolerances specified  in  3.2.3.3 and be verified  with  the shock 
test time history (see 3.5).   A range of 5 to 50 ms is suggested for each threshold;  however,  vendors may 
want to test above or below this range to fit certain  user environments.    

                                                      

4
 This figure was based  on  the half-sine pulse tolerance in  reference [4]  (p.7).  

Threshold Half-Sine Pulse (Ideal) 

A

1.15A  

0.85A  

1.15A  

0.85A  

+0.05A 

-0.05A  

D  0.4D  0.1D  
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As part of this shock certification,  the vendor shal l  l ist the pulse width  of the half-sine pulse,  in  addition  to 
the severity threshold.   For pulse shapes other than half-sine or alternative shock tests,  see 3.2.4.  

EXAMPLE Equipment “A” is qual ified  to Level  3,  30 ms.  
 Equipment “B” is qual ified  to Level  8,  2  ms.    

3.2.4 Alternative shock tests 

For any test other than a drop shock test using  a half-sine pulse,  the test shal l  fulfi l l  the four criteria l isted  
below.   This includes pulse shapes other than half-sine,  such as step,  saw-tooth,  and  trapezoidal,  as wel l  
as other alternative shock tests,  such as hammer machines,  floating  shock platforms,  and  impact tests.   
See Annex A for an  explanation  of velocity change,  Δv,  and  PVSRS.  

1 .  The shock test velocity change (Δv) shall  be greater than or equal  to the severity threshold  Δv 
l isted  in  Table A.1 ,  and  shall  be verified  through the shock test time history (see 3.5).  

2.  At al l  points,  the test PVSRS shall  be greater than or equal  to the severity threshold  PVSRS at 
the specified  half-sine pulse width,  both  at 5% and  25% damping (see A.3.2).  

a.  The test shall  meet both  the 5% and  25% damped PVSRS to ensure an  actual  shock test.  

b.  For single-bounce tests,  each threshold  PVSRS goes from 3 – 2000 Hz.   Ideally,  the test 
spectra should  span this whole frequency range;  however,  at a minimum the test spectra 
shall  span 3 – 250 Hz.   For information  on  lower and  upper frequency bounds,  see D.5.  

c.  For the multi-bounce test,  each threshold  PVSRS goes from 1  – 2000 Hz.   Ideal ly,  the test 
spectra should  span this whole frequency range;  however,  at a minimum the test spectra 
shall  span 1  – 250 Hz.   For information  on  lower and  upper frequency bounds,  see D.5.  

d.  For more information  on  damping,  see D.8.  

3.  Characteristics of the alternative shock test shall  be l isted  in  the shock test report.   This includes 
the pulse shape,  type of shock test,  the time history,  and  al l  details of the shock test.   

4.  The words “alternative shock test” shall  be l isted  along with  the severity threshold  level  and  pulse 
width.   As noted  above,  a threshold  level  with  a specific half-sine pulse width  shall  be chosen.   
The pulse width  l isted  shall  be for the half-sine pulse used  to generate the severity threshold  
PVSRS (see A.3.2.3 for PVSRS generation),  not the pulse width  of an  alternative pulse shape.  

EXAMPLE Equipment “A” is qual ified  to Level  2,  40 ms (alternative shock test).  
  Equipment “B” is qual ified  to Level  6,  5 ms (alternative shock test).  

NOTE 1  In  this example,  equipment “A” was tested  using  a drop shock test with  a trapezoidal  pulse,  and  
equipment “B” was tested  using  a floating  shock platform.   They are labeled  in  a similar manner,  even  though they 
were tested  d ifferently.   The actual  test method shal l  be specified  in  the shock test report.  

NOTE 2 Using  other pulse shapes or alternative shock tests to meet the specified  severity threshold  may result in  
more severe tests.  

3.2.5 Rebounds 

Table 1  l ists the no-rebound drop height for each severity threshold.   A true “no-rebound” drop shock test 
is not possible,  because it would  require a perfectly inelastic col l ision  (coefficient of restitution  equal  to 
zero).   However,  rebounds can be greatly reduced through cushioning  or soft landing pads.   For a drop 
shock test with  considerable rebound (high  coefficient of restitution),  the drop heights l isted  in  Table 1  wi l l  
produce a more severe test (higher velocity change,  Δv) than the threshold  requirement.   Table A.1  l ists 
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Δv’s equivalent to the minimum no-rebound drop heights for each severity threshold  (see A.2 for an  
explanation  of velocity change,  Δv).    

A lower drop height may be used  for a drop shock test;  however,  the test velocity change,  Δv,  shal l  be 
greater than or equal  to the velocity change,  Δv,  l isted  in  Table A.1 .   Velocity change shall  be verified  
through the shock test time history (see 3.5).    

The drop height for a surface with  a specific coefficient of restitution  can be calculated  using Equation  (8).   
A comparison of threshold-equivalent drop heights for tests with  0% and 1 00% rebound (coefficient of 
restitution  equal  to 0 and  1 ,  respectively) can be seen in  Table 4.   Drop heights for actual  drop shock tests 
should  be somewhere between the two values l isted  for each threshold,  depending  on  the amount of 
rebound in  the test.      
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Where 

hr   =  drop height (with  rebound) 
eres =  coefficient of restitution  

I f the coefficient of restitution  for a test surface is not known,  it shal l  be determined through “cal ibration” 
tests.   Equation  (9) can  be used  in  conjunction  with  these tests.  
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Table 4 – Drop heights for 0% and 1 00% rebound 

Threshold 
h (0%) 
(mm) 

h (1 00%) 
(mm) 

Level  1  51  1 3 

Level  2  204 51  

Level  3 459 1 1 5 

Level  4 81 6 204 

Level  5 1 275 31 9 

Level  6 1 835 459 

Level  7 2498 625 

Level  8 3263 81 6 

Level  9 41 30 1 032 

Level  1 0 5099 1 275 
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