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1. SCOPE. This TOP provides general procedures for evaluating the
safety of mines and demolitions during developmental testing. The
procedures are not applicable to chemical mines.

2. FACTILITIES AND INSTRUMENTATION.

2.1 Facilities.
LTEM REQU LREMENTS
Detonation site A site with suitable barricades and

operational shields designated and
located as prescribed by range
conetrol unit

Temperature chamber To condition test {tems to tempera-
tures ranging from 68.37 to =-51.1° C©
(155° ro -60° 1)

Laboratory vibration exciver As described in TOP 1-1-0%0
Drop test tacilitv As described in TOP/MTP 4-2-601

*This TOP supersedes MIP 4--500, 8 Seprember 1970
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L TOP 4-2-502 5 May 1978

4 ITEM (Cont) REQUIREMENTS (Cent)

4 Package tester As described in TOP 4-2-602,

& appendix D

E Industrial X-ray facility For radiographic inspections of test
items for contormance tn specifica-
tions

g Operating equipmeut Recovery vehicles and equipment with

' ) remote controls for disarming and
recovery of live test Jltems

'f Electromagnetic radiation As described in TOP 1L-2-511

‘ fdcilities

3 2.2 Instrumentacion.

3 ITEM MAXIMUM ERROR OF MEASUREMENT

-j‘ Timing device Arming delay time to +5 sec or 17%

S of the delay time, whichever is

] less

Electromagnetic radiation As described in TOP 1-2-511
instrumentation

Meteorological equipment.:

< Windspeed 0 to 44.7 m/s +0.8 m/s
3 Wind direction 360° + 3°

8 Ambient temperature -35° to 4307 C +0.2° C
N Relative humidity 5% to 1007 RH +17%

‘ *Values may be assumed to represent +2 standard deviations; thus
‘4 the stated tolerances should oot be exceeded in more than 1
measurement out ot 20.

3. PREPARATION FOR TEST.

3.1 Planaing.

a. Review the safety statement (provided In accordance with DARCOM-R
385-12 and TECOM Suppl 1) 4/ and all previous test reports of similar or
related items.

b. Assenble (nformation on the phvsical characteristics ol the itenm
(TOP/MTP 4-2-500) and its expecred modas and areas of deplovment,

S P RATATA YR &}
4y ALY

1
)
dateriel Sa

1

8% 12 with TECOM Sappl Life Cvele Verification ot
t

ety

hiahatilia s T A AT A T TR R T e e




Rz A [ KAl § PRI NI s 4

5 May 1978 TOP w-2-502

¢. Raview all svstem satety analvses prepared by the developer or
manufacturer (DARCOM-P 385-22, ch b) 2/ to Jdetermine whether any potential
hazards have been {dentiffed which {nvolve field emplovment of the item
or which require speclal attention during testing., If a formal svstem
safety analyvsis has not been accomplished, initlate one as required by
applicable paragraphs of MIL-STD-882A 3/, The assembly {nformation must
fnciude a complete description of the syvszem and srstem operation,
Special procedures for handling and operarion must be identified. Pre-
liminary safety tests of components such as fuzes (MIL-STD-3314) 4/ and
tests to determine the explosive hazard classirfication (TB~700~2) 3/
must be completed.-

d. Based on the information assembled above, plan a comprehensive
' testing program to Jdemonstrate the safety of the test ftem or to identify
A any features or conditions of use that could cause injury to personnel or
Jamage to materiel. The plan must include the following essential features:

(1) Preliminarv examinations and limited tescs necessarv to
certifyv, through a safetv releass In accordance with DARCOM-R 385-12,
that the irvem {8 34fe for further testing. Performance tests appropriate

B tor this phase are described in paragraph 5.

= (2) Selected physical pertformance and reliability tests to

. 3 verify that the frem under test satisties minimum design and construction
3 requirements tor safe field deplovment. Tests required are selected trom
E TOP 4-2-~505, Mines and Demolitions, based on the purpose and characteristics
g of the svstem under test, aand an analysis of possible failure modes. They
3 mav lnclude any or all of the fellowing tests:

& High humidity Sand and dust

I Fungus resistance Solar radiation

=" Salt spray (rog) Immers {on

’ Rain Weathecing

Bullet ilmpact Blase and seusitivity
External heatg Detonat fon propagation

‘ corros lon Electrostatic discharge

o Fxudat {on and groweth Compatibilicy with standard nmaverials
4 Determinat ion g

-] critical diamecer

T

. (VY Svstematic observations and analvses of the test svarem

¢ throughout all phases of development testing to {dentitv and investigate
3 any actuval or potential hazards to personne! and 2guipment that may re-

sult from storages or handling and emplovment of the fcem under 1ield
conditions.  Record any specaitic intormat o requived to gpdate the

svstem safety analveis,

- S TEARUUMSE e P By s tem oty
' VOOMTE-STD-R82A, Svystem satety Por Svistoms and Asne v ed Sl
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e. Prepare a test operations checklist using the guide in the
apprendix but covering upecifics [or the test item and situation.

£. Prepare data collection sheets to collecr the data required
tor the particular {tem under test.

3.1.1 Sample Size. The selection of an scceptable sample size for

safety testing will depend on the characteristics of the test {tem and

the experimental data available on lts expected pertformance. The minimum
sample size will be based on requirements and test item cost consideratlion.
Further guidance on- sample size selection for significant results {s in
TOP 3-1-002,

3.1.2 Extreme-Temparature Limits. Mines and demolitions are generally
tested for safe handling and functioning at air temperatures up to

$68.3° C or other temperature that mav have been experimentally determined
or which was specified. This L[s a hot soak temperature aquivalent to the
upper extreme that the ltem wili experience iIn service. The assumption

is made that mines and demolitions must be safe for handling and emplace-
ment at the high air temperatures and direct sunlight occurring in hot-dry
areas (AR 70-38) 8 since most mines are now emplaced on the surface of
the ground and are subject to the severest temperature and solar radiation
conditions. The above temperature, 63.3° C, is an experimentally determined
temperature for ammunition in general and may vary for specific types of
mines.

Mines and demcolitions intended for unrestricted worldwide appli-~
cation are tested dowa to an air temperature of -51.1" €. This temperature
limit may be modified {f rvequirements documents restrict the areas or
intended deployment. For safetyvy evaluaticn purposes, rhe test temperatures
used when the requirement specifies the intermediate-cold or cold climates
of AR 70-38 are those occurring in one climatic cacegorv colder than the
specifi:d category of deplovment; {.e., -45.5° ¢ for intermediate-cold
areas and -531.1° C for cold ar=as.

3.2 Test [tems.
a. Selaect test iftems and compenents manufactured as single lots.

b. Select inert or minimun charge {tems when thev will not compromise
the avaluatvion.

¢, Inmspect all test items and components tfor Jdamage, deteriorvation,
and obvious manufacturing devects prior to resting,

1

Jd. Examine aond compare cue phvsical dimensions of ar least one {tem
requirements.  Check the fir of components, oupec lally arming

with drawing
plns, clips, or other parts loveeved fo peviovrming the armdny opevat fur,

Researroh, Develoapment, Test o and Pualoation of Mater el 0y

bOOAR 038,

Extreme Cidmatic Conditions.

g g
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¢. Number aach test ltem and key the numbering svstem to anv {n-
spection records furnished bv the manuifacturer,

£ Make operabilicv checks of electrically initlatved components
that do not coutaln explosives.

g. X-rav all explosive~filled test icems and examine tor defects
or deviations from specifications.

h. Record the following data for the test item and its ancillary
aquipment, as applicable:

(1} HNomenclature, model and serfal numbers.

(2) Manufacturer.

(3) Accessories and toois supplied.

(4) Noted material discrepancies.
3.3 Persommel. Familiarize tesc persvanel with the technicail and
operational characteristics of the test frem, as described {n the
applicable technical manuals, requirements documents, or manufacturer's
literature. Review anv special warnings prepared bv the develeper and

all safecv S0P's batore commencirg the safetyv evaluation.

4. TEST CONTROLS.

a, Observe all range and facilicv sarfetv SOP's throughout testing.

b.  Conduct tests ar ambient temperature (107 to 327 C) unless wnher~
wise specified. When extreme-temperature conditioning is required,
tollow the temperature [imitations of paragraph 3.1.2.

¢.  Eusure that the safetv evaluation is planned, conductaed, and
reported bv engineerinyg personnel who are occupationally qualiiied in

the safetv of the specifilc commodicy under test,

5. PERFORMANCE TESTS.

5.1 Adequacy of Satesty Fearures. Test for etfectiveness and veli-
ability the method emploved to render the test Ltem sate for handling
and emplacement. Pruocedures will vary depending on whether the methaod

{5 mechanical 1o nature or (nvolves a poeumat {c, Wwdraulic, electrical,
maynet 1o, or chemical principle.  Common external devices include cobter
pins, clips, kKevs, collars, and cther locking arvanpgements that prevent
movement of waorkiaog parts. Saterv is enhanced tov some {tems by odelay
arming in which a4 cilming mechavism or electrical device tripeers ¢he
Vinal armlag avelon or the tes=t ttem Aatter a4 nredetormined delav by
removing a barrier place fn front of the faring pin, repositioning an
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out-vf~line detonator, vr completing an electrical circuir. Mass
scatterable mines usually employ both seguential and delay arming
features in which a particular sequence of operations or events must
take nlace betore delav arming is initiacted.

S.1.1 Merhod.

5.1.1.1 Live and Inert Iltems With Live Armed Fuzes.

a. For items that are functioued by an external load, apply a
load in excess of that required, with the safety device in place. The
$ize of the overlvoad will depend on the item: generallv, the less the
functioning load the greater the percentage overload.

b. In the case of items that employ multiple or sequential
arming features, use a logical, step-by-step approach to ensure that all
safety mechanisms, both internal and ext raal, are performing properly.

c. Check delav arming features by attempting to function a
sample of items I{mmediacely before the lower limit of the delay time
tolerance is reached.

5.1.1.2 Live and Inert Items With Live Unarmed Fuzes. Check items de-
signed to be initiated bv influences octher than mechanical load by ex-
posing the unarmed fuze ovr initiator ro the type of influence required
(e.g., inertial force, acoustic signal, magnetic influence, seismic
vibracions), at levels that would function the armed item 100 percent
of the time.

5.1.1.3 Live Ttems Without Fuzes. <Chack safety features in the main
body of a mine or demolition device by subiecting items without fuzes
to the vibrat =i, vough handling, and 12.2-meter drop tests des
in pavagraph :. .

(o]
s
e
e
147
a.

5.1.2 Data Reaw:red Record whether or not the sarety teature can be

overriden or v cher the test {tem can be inadvertently detonated.

5.0 Confirea ne o Functioning. Conduct functiouning tests to ensure

that tu 7 activatdien emploved will function the item within the

ranges -oapesifiled.

a. Modifv at least three taoste items to simulate a detonation by
replaciog explosive components with o harmiess iondfcator such as a
tlashbulb.

bo  For dtems that are tanctioned by oan external load, place suo-
w

cessively heavier weights in focvements of approximately 17 0t the

T AR P
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5 Mav 1978 TOP 4-2--502

anticipated functioning load on each test Iltem untill an indication

of functioning is obtained. For items that are functioned by influences
other than external load (such as magnetic influence, accustic signal,
or seiswmic vibrations), expose the item to increasing levels of the
required influence.

c. Repeat the procedure at least five times for each item.

d. Where temperature extremes may alter the functioning of a de-
sign significantly, obtain measurements at these extremes (para 3.1.2).

5.2.2 Data Required.

a. Weight or level at which each test item functions during each
trial.

b. Alr temperature at which each trial is performed.

N

.3 Special Sensitivicy Tests. Evaluate all new mines and demolitions
tor hazards to personnel during emplacement and, except for mass
scatterable mines, recovery. Mass scatterable mines are not considered
recoverable since they empluy a self-destruct feature that detonates

the mine after a predetermined time period. All test items are inherently
dangerous, but they must not be hazardous before tinal arming or after
either the first disarming operation or expiration 0f the self-destruct
period, whichever is applicable. The possibility of an unwanted
detonation during arming, disarming, or before the self-destruct period
expires must also be conslidered.

5.3.1 Method.

a. Design and couduct simulated field trials on a sample of
items to identifv 2nd investigate anv hazardous conditiouns that mav
occur during the emplacement, arming, and recovery (when applicable) of
the test {tem under all expecred circumstances. If appropriate, identdirw
all potential hazards through a fault-tree analvsis as described by
Hawmer. // Determine whether the icem is initiated when rripped, bumped,
dropped shert distances, or otherwise Jdisturbed while armed. Also
evaluate hazards associated wich the disarming and recovery of items
thar have been emplaced for an extended period of time. Fur these rescs,
48 many components a3 possible should be inert.

b Design and conduct special test phas s o determine che

severity or ecach possible aceident that could rvresult from the hazardous
conditions fdentidied.  Escimate from test data the risk of each
accident's occurring daring normael accomplishment of these operations
as weil as during inadvertent mishand!ling.

7/ Hammer, Willile, Haudbood ot Svatem oand Product Satety, Progt ice-Hail,

Foglewood Clirfs, NI, 1970,
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5 Mav 1973 TOP 4-2-5Q2

5.4.1.2 Data Requiread.

a. Collect prefupnctioning test data in accerdance with TOP
1-2-~601.

b. For functioning tests record the following as applicable:
(1Y Date and time of funcrioning.
{2) Temperature of test item, air, and soil.
(3 fype and condition of soil.

(+)  Anv difficultv encountered in handling, assembling,
emplacing, ovr arming the items,
5.9.20 Rough Handling. <Conduct rough handling tests to simulate the
s2vere shocks, bumps, and drops that an item mav receive when thrown
loosely on the bed of a truck, Jdropped fram a tailgate, ur Jdropped while
being assemblaed or emplaced.

S.4.2.1 Method.
handling Tests in accordance with TOP 4=2=602. These
packaged drops from 2.13 meters, a lovuse cargoe test i
in which issued to troops, and uapackaged 1.5 or I, l-meter drops.
a1l ftems, assess anv damage, a1 tfunction the items considered acceptabile.

Subject a sample of test items to a sequence of rough
tests consist of

n the contigurationgs)

Taspect

)

S.e.l202 Daty Required.
paragraph 5S.4.1.2b,

Ccollecy data in acecordance wich TOP 4=l-0dl and

5,903 1l 2-Meter Drop. . fest packaged explosive rtoms fov thelv abitity
to osustain a Ll l-merer drop (simulacing an accidental drop auriag ship
load ing or unloadine) without Jdetonation or other hazard to personnel

¥ _ )

and facilicies.

5 v - \
P R I

conduet Lo

'
L

Mechod. Jemeter drop tests o acoordance witho TP

MTD a- -0l The Test samplen Aare not Cived after Chese Tests siace
the pertormance oritevien i3 that the samples oust e sate tovr Gandloag

and Jdisposicion atter drops.

cordance with TOPOMTE - o)

ol Daca Regquared. Cotteot Jdata oo

MoN o urorage Vesos.
_— v b
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5.5.2 Data Required. <Collect data in accordance with TOP/MTP 4-2-820
and paragrvaph 3.4.1.2b.

6. DATA REDUCTION AND PRESENTATION.

a. Tabulate all data and compare with performance and safety
criteria for the specific product under test.

b. Based on data recorded during preliminary safety tests, prepare
a safety release rcommendation for submittal to TECOM,

¢. Assemble and summarize all test results and safetv information
generated during the preliminary safety tests conducted in accordance
with this TOP and the performance tests conducted as described in TOP
4-2-305. Assign the proper category of hazard level for each hazard
identified. Report hazard level (MIL-STD-882) and classification
(deficiency, shortcoming, etc.) in accordance with DARCOM R 700-38 (para
4f) and TECOM Supplement 1. 3 Report the conditions of use under which
each hazard was observed and describe anv features that require further
invesrigation, including anv hazards that couid occur or increase as a
result of increased storage or emplacement times. Describe (narrativelw)
all hazards identified and recommend actions required to eliminate or
avoid each potential hazard.

d. Update the svstem safetv unalvsis in accerdance with DARCOM-VP
385-23, 1{f necessarv.

Recommended clhianges to this publicarion should be forwarded o
Commander, U. S. Armv Test and Evaluation Juommand, ATN:
DRSTE-AD-M, Aberdeen Proving Sround, MD 21005, Technical inroer-
mation mav be ovbtained Irem the srepiaring acrivicv:  Commander,
U. S, Armyv Aberdeen Proving Jround, ATTN:  STEAD-MT-M, Aberdeen
Proving Grouna, MDD 210050 Addirional coprles are available from
the Defense Documentat fon Center, Cameren Station, Aiexandria,

VA J2V1L, ™his document s fdentivied bv the accession auamber

(AD No.) printed on the first page.

‘

SOODARCOMS-R T00-48 with TYOOM Suppl o Cestoand Poalaatren - o tdontn

Disctosed Purine Materie: testiong.
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APPENDIX
CHECKLIST GUIDE FOR SAFETY EVALUATION OF MINES AND DEMOLITIONS

| v |
YC‘
ITEM ES NO NA
1. All operating personnel briefed on test
requirements, special procedures, hazards,
and any unusual aspects of fest.
2. Test items Iinspected, available, and
numbered.
; 3. Electrically initiated components that do
; not contain explosives checked for
k. operability.
4, All instrumentacion calibrated, properly
installed, and operational.
5.

SOP* requirements satisfied.

6. Required data recorded.

I
e

o amnit e e b




