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4.6.4.2 Test Tolerances — Fragility (Frocedure TTT).

It e assmmed that the mstrumeniation noise m the measurements 1 low so that tolermsces may be sctablished. For
comphex transiems froon messsred data, ensure test oleances are consastent with the general mudelines provided in
paragraph 4.2.2. For classical pulse testimg, ensure the test tolerances specified m Figure 516.8-4, with respect to the
information provided in Table 516.8-VIIL are satisfied.

4.6.4.% Test Procedure — Fragility (Proceduare ITT),

This test is designed to build up i severity as measured in peak acceleration or velocity change vntil a test item faihire
ocowrs, of 8 predetenmined goal is reached. It may be pecessary to switch axes between cach shock event unless
critical aves are determuned prior to test. In general all axes of importance will be tested at the wme leval before
moving to another level, The order of test activity and the calibration requirements for each test setup should be
clearly established m the test plan. Tt is also desumable fo pre-select the steps m sevenity based on knowledge of the
materiel item or the test ewviromment, and document tis in e fest plan. Unbess cntical stress thoesholds are
analytically predicted and instromentation nsed to track stress threshold buildup, there 1 no rational way to estimate
the potential for stress threshald exceedance at the next shock ngt level. The fallowing procedires, one for a classacal
pulse and the other for a complex transseni. are written as if the test will be conducted in one axis alone. In cases
where more test pes are required, modify the procedure accordingly,

a  Classical Pulee This part of the procedire assumes teat the classical pulse approach 4 bemg vsad 1o establish
the fragility bevel by mereasing the drop beight of the test itein, thereby increasing the AV directly. The
fragility bevel 15 given in terms of the mensnrement vanable-peak accelemation of the classical pulse while
leolding ithe pulse duration as a function of the neeriel modal characiensocs a constant. In using this
procedure, estimate the first moede mounted frequency of the materiz] in order to specify the pulse duration
T;-

Step | Mo the calibiation Joad jo the test apparsius o confiparation soular to that of the achual tes
item. Use a fixture simibar in configuration to the interface of the shock attenuation system (if any)
tht will support the matenel. The fxture should be as rigid as posable to prevent distoron of the
shock pulse input to the test iteny

Stepl  Perfonn cabibration shocks unnl two consecutive shock applications to the calibration load
reproduce the wiveforms that are within the specified test folerances. If response to the calibration
shock is nonlmear with respect to shock mgat level. other test procedures may nead o be applied to
establish mateniel fragbity levels depending upon the extent of the nonlineanty pror to reaching the
“stress (hresliold™.

Step 3 Select an initial drop height low enough to assure that no damage will ocour by selecting s fraction
of the anticipated service drop height established from Transit Dyop Tables 516.8=1X thr 516.8=X1
The s velocity change can be taken 1o be:

AV =2 [2gh

Where:

AV = miscoommim et lem 'l.':hnl:'ll.‘y' 4:|'I.l|:|3¢. s fl.l:l.l'l}
{assumes full resilient rebotsd of test item)

h = drop hetglt, m {in)

g = acceleration of gravity 9.81 m/s” (386.09 in/s")

Step 4  Mount the test item in the fixhure, Perform an operntional check and document the pre-test
condition. If tle fest stem operates satisfactonily, proceed 1o Step 5. If not. resolve the problems
and repeat this s,

Step 5 Perform the shock test at the selected level, and examine the recorded data to assure the test is within
toleranee.

Step 6 Visually examine and operationally check the test fein to detenmnine if damage has occurred. It the
test item does not operate satisfactorily, follow the guidance in paragraph 4.3.2 for test item failure,
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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).

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

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

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

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9
Step 10

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.

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".

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

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.

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.

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.

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).

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

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

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.

516.8-31



Downloaded from http://www.everyspec.com

MIL-STD-810H
METHOD 516.8

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 516.8-1X 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 516.8-1X 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.
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Table 516.8 IX. Logistic Transit Drop Test'.

Weight of Test Largest Notes Height of Drop, h Number of Drops
Ttemn & Case Diimensbon o (.}
kg (Ibs) em fin.)
Undher 4% 4 Under 91 (36) 122 (48) Drwop on each E.m:& e :.:.’;d
(100 ) corner; total of 26 drops
Man-packed ar
e poetabla 91 (36) & over 76 (30)
454 -80.8 Uinder 1 T (303 Dwop on each comer. fotal of
{100k — 200elb ) eight drogs
unchesive 91 (36) & over il (24)
Uader 91 a1 (24}
00.8-454
(200 - 1000 )
inchusive 21 — 152 {36 — 60} - Bl (24)
Over 151 {over 6} 2 Gl (24)
Do om ench bottom edge,
Orver 454 (1000) Mo Tt 3 46 (18) Drop on bottom face or shads;
| total of five doops
Nate I:  Pevform drops from a quick-relense hook or drop fester. Ovient the text itew o i, upon impact, a

Note 2;

MNode J;

Note 42

Note §:

ime from the strick cormer ov edpe fo fhe center of gravite af the cave and conteris is perpendaicnltar
fe e impact swrfeee, e disfanlt drop serfaee is steal Iacked By conevete. Copcrate or 5 o (2 i)
phwoed backed by concrete miay be selected if (o) a concrete or weed maface s representative of the
most severe senvice conditions or (b it can be shown that the compressive strength of the impact
sieface bx grecter than fhat af the fest am mpac? podaifs). Note tiad the shorier shock duraton
associred with dhe steel mipact surfece may ned excite all fest ifem resonant Brodes.

Witk the longest dimenyion pavallel to the loar, support B tramsit, o comlrination case with the text
iremm withetn, of the corner of one end b a block 13 cor (five mehes) i helght, and at the otfer cormer
or edpge af the sawme end by @ Block 30 e (12 inches) m height. Roive the opporifte end of the care fo
e speeiffed Tetpivt qt the fewest pninpporfed correr and allen I ta fnll freely

Wliide in the norsed frevsdl posiifon, subfecs the case aud eonfents o e edpevine diop less as follows
(i the normwal trawsit position is wnkmovwn, ortent the caze 50 the fwo lompest dimensions are parallel
e e [Toor):

Eidgwwise drop fest; Support one edie of die base of the ease on a sl 13-15 em ffhe fo sty inches) v
keight. Boise the oppozite edee to the specified height avd allovwe i to fall freely. Apply the test once
[ ] ﬂ&wn‘frﬁ; b q.fr.rrr e (ol uf_iﬁim r:l'.l'l:!;.r.:.ll.

Far shelters withowt shoek aoftemasied shads, the drop helght may be reduced to 15 cm 08 o) vl o 10
o (4 inp will for edgevvise dirops,

I desived, dhide the 26 drops amoug ne wove than fve fest Bems (see paragraph 4£.0.5. 1),

516.8-33



Downloaded from http://www.everyspec.com

MIL-5TD=810H
METHOD 516.8

Table 316.8-%. Tactical Transport Dhrop Test.

lmpact Drop
Velociiy Helght' & Drops / Impact
Scemario Category {m/sec) {m) Configuration Orientation’* Surface
Storage and
IrAnEpOrT 10 Fint
; theatre 5.4 1 Sm ; :
Ship S Packsged! (mepimaen | botom
Transport ey (177 Bifsec) (5 ) af 3} and T'I-'T Sael
transport 825" | packed by
by ship codicreles
Infantry
Unpackaged | and mon- 3.4 1. 5m Unpackaged & Steel'!
e paent CofCrete
Loading Flat
and bottom,
offlondmg il
from side faces
Packaged | of manspor 6.4 21lm and two
Handling vehicle - (21 Risec) (7 i Packaged® 3 edges’
TETRE T
by truck, Steel'*
forklifi, & acked by
helicopter concrete
Undershmg
boad. quack 6.4 2.1m Flat
Helicopter rebease Packaged® I bt Steel’®
onio land (21 fiisec) (7 f) | backed by
of shap ciodscrete
Parachute 1_;—::;? 8.7 38m | Packaged with
: . Appropnale
Dirog’ dop | (28Sfsec) | 26 | O b o Conerete
] other shock I Flat
Parachute 1331; 273 3B Im 'Ed':;g _ battom
Dhrop 4 (L% )y | oenNeen @
drop (90 fi/sec) delivery Concrete

MNafe P2 The test iv nof intended 10 enconpass all credible accwden! condifiony or sevwre iihondiing
covditfois,  Wihere the drop heights grored are exceeded By those specified elvenfiere in the fable
or for other phases of Service, the higher valives shouwld be subssineted,

Naote 22 Orop heights are provided for simulated paraclode drops, This test may nof fully address certain
éffeces that can occwd during parackite drops i gl wind condiitons, Consider different drop
Fetght and angles of mpact to address these isswes, Drop from atrcraft may be requeived for airdrap
cerfiffcaiion,

Mate 3: Snfficient asvety @@ réguired fo fest oeach of e artemations spectifted.  Fhve standard drop
orientations are fisted fn Table XIT and illuvirated i Fignre 8. Consider other drop ovienfations i
expecied o fmve o grecter davage poferiial. Expose each iters fo ne more Ban 2 drops,
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Nofe 4: For peenvions, the fwe foces shall be the forward ahd aft ends af the mumition.
Nafe §: For numitions, Nie feo adper shhall be of 45 depraer on the forvard and aff ends.
Nate 6; Cnpachkeped if reguired by LOEP av Test Plan,

Nare 7; The defanlt drop swrface it stael backed by concrete, Comcrete or 5 cm (2 in) plvwood backed by
concrete may be selected §f fa) o concrele or wood swrface is representative of the most severe
service corndittons ar (B 0 ean be shoave tal e comprresshve siveneth of the smpact sirface (5
greater thaw thar of the test ffem ampact poanifs). Note et e shorter shock duraniion msociated
with the steel impect sinface sy ot excite all test itery resanan? modes

Nate 8: A steal impact sivface slhall iave @ Brinell havdwess of ot feasr 200, For test fes loss thaw 454 kg
{100 ths) the sfeel plate shall be af least 2.5 an (1 @il thiek, otlerviaze i shail be at least 7.6 e (3

fard thick
Table 516.8-X1. Severes Tactical Transport Dirop Test,
Tmpact Dirog
Velochiy Hedght
Scenario Category (msec) (m) Conflguraiion # Drops / Orlentation™®
External 5.4 2 1m
Helicopter Carriage on Unpackaged
Helicopter (21 fv'sec) (7T
. Inchudes
My W s 7 3.05m
Land e ) i Unpackaged
Vehicles | lordinsand off | fas 3 freey | (104) Flat Bottom.
loading 5 two faces’
External and rwo edges’
Airesift Camage on L 3.05m Unssckisand
Fixed "I1|-rl.l1ﬂ. (253 'Fr-"-'iﬂ".'-} [ 1k [I] P g
Ajrerafi
Accideninl 15.5 12.2m
Crame Packaged'
Criaie Dhrop (509 ffsec) | (40 f)
Shap Shipboard 15.5 12.2m Packasnd! T Flat Bottom
Trassiport Loading (%0.9 fusec) | (40 M) age afl 1) asiel two faces 2
Ship Shipboard 22,1 25m Flat Borom.
Adrcrafi Leading and _ Packaged' 5 two faces’
Camer I-I:mdl'.illg [72.5 fiisec) (81 it} amd B -:1:1.:5]'

Note I Unpackaped 1f required by LCEP or Test Plan
Noke 2: For nmoitens, the fwe foces shall be the forward and aft ends af the mumition,
Nofe 2: For neevitieos, the fve edpes shall be ar 45 degrees on the faward and aft ends.

Node 4@ Sifficient grsefs ave reguwred fo fesi fn anch af ihe orienioftons spectfied.  Five stondard drop
artentations are shown listed in Toble 10 and iilestroted in Figure 8. (ther drop arfentations shonld
he congidered i expecred to have o preaver domage pevenrial, Eack e should be evposed 10 me
mrore Wurr 2 dvoges,
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