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SECTION I
GENERAL

1. ZPurpose and Scope. |

a. Summary. The testing techniques describecd in this Test Opera- ’
tions Procedure provide a method of evaluacting the capabilitry of :
ammunition and exploaives to function effectively du.ing or after :
exposure to the elements of the wet-warh, wet-ho: climatic categories, '
as specified in AR 70-38 (appendiy,. This document degccibes cha test
procedures t: which the test item is subjected in determinfag suicability
for use in the humid tropics. Test itema to which ‘t applies are artillery
and small arms smminition, smmunition componente, - :molition materiel, mines,
and p otechnics. Stancard subtests and objectiv a are listed below.

(1) Initial inspection - Determine physical coadition, completeness,
and suitabilitv for ilaitiating testing.

(25 Initial pertormance - Establish initial Performnnce characteris-
ticu.

f3) Tropic storsge - Evaluate the capabllity of the tesr ftom to
withstand static exposure to the tropic envirsnmeut.
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TO? 1-1-051 20 June 1972
(47 Performance - Date .mine the capabl’ v ~f the test item to
function satisfaciorily when employed under tacii«:l (simuliated) condi-

tions encountered in a tropic environmant.

(5) Maintenapnce - Evaluate mainienance characteristics of the test
item and suitzbility of the mainienance test package for use in a humid
trepic envitvonment.

(6) safery - Determine if the test item ig sz2fe for siforage and uae
in a humid tropic environment and cenfirm the safety release.

b. Limitationa. This TOF covers field teacing. No ingtruciions
are provided for simulated environmenta. Procedures sre limited tc tests
of ammunition and eaplosives that would require exposure to thosa environ-
mental conditions desc. ibed in AR 70-38, Sectfon II, paragraphs 2~7 end
2-8 (appendix) and TOP 1-1-008 (appendix). The procedures set forth do
not constitute a complete and detailed test plan. A dezailed test plen can
be developed uzing the procedures in this TOP, the test dirnctive, the
Materiel Needs documerts, the commodity Materiel Test Proce ‘ure or TOP, s&nd
related references. Sample size should be developad in crasultation with
a statistician. Duration of storage will he aspecified in the test diractive.

2. Basic Information.

a. Background. New materiel developed and produced for the United
States Army must perforu satisfactorily in all of the world's environ-
ments. The warm temperature and high humidity of the tropics combine
to produce heavy vegetation and large varieties of micooorganiams, insects,
and animels. All of trese contribute to the deterioration of materiel.
Therefore, troplc tesis are vejquired to evaluate suitability when an item
isa intended for use in 2 rovic eavirorment. A detailed discuszssion of th
environmental effects of iie tropics is found in TOP 1-1-008 (appendix).

b. H#equired BRquipment and Fecilities.
{1) Secure storsge area
(2) Firing range or grid

(3) Test equipment (microphones, rangefinders stop watches aad
timere, event recorders, circult testers, etc.)

(4) General and special tools for inspection or repair af tha teer item

(5) Cargo vehicles

{6) 5till and wrtlou picture, and video o trumantation systems

At ST S
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SCCTICH Il
T ZHNTICAL PRESENTATICJ

3. Preparation for Test.

a. Conduct a review of the applicable requirements in the Materiel
Needs documents. Review the guidance and objectives of the test direc-
tive.

b. Based on the review in paragraph a, above, determine whether the
test plan requires any changes. If changes are required, prepare change
notice in accordance with TECOM Regulation 70-24 (appendix).

c. Prepare test officer's logbosck, data collection sheets, and
personnel and support requesis. Prepare detailed test schedule and sub-
mit request for range clearance.

d. Select test equipment and record nomenclature, serial numbers,
accuracy, cilibration requirements, and date of last calibratiorn

e. Review the safety release, applicable safety SOP, and range
regulations. Prepare adequate safety precautions for personnel and
equipment (parsgraph 4f, below).

f. Record the grade, MOS, backgrouand, and training of all test
personnel. Ensure that test personnel are properly trained and briefed
on the test objectives, test item characteristics, safety precautions,
and data collection techuiques.

4. _zgpt Conduct.

a. Initial Inspection.

(1) Visually inspect and reccerd the condition and identification
marking of all packages. Record packaging level in accovdance with
Military Standard 794B (appendix}, s#s applicable.

{2, Mark the container snd/or item with identifying code numbe:.

(2) Subject tes: and control items, components, snd accessories to
a visual inspection to d:tertiine the exigtence of any damage or defecrs.

Photagy ; anria’
Photagraph as arproprizie,

{4) Correct damsge and det cts in accordance with che aspplicable
manual. f corrective zcticn canrot be takan, remove irem from test.

(5) Record the frnllowing physical chavacteristics as applicadble:

Za) Exterior dimenszions (length, width, dismecer, =tc.}
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{b) Weights of the teet iiem, components, and accessorier
(c) Color, to include pressance of reflecting or shining surfaces

h. Initig) Performance Test -~ This supporting test will be performed
only i€ enough test items are provided to sallow a sample of sufficient
size to provide statistically valid data.

(1) Rendomly select a representative sample of test items and sub-
ject to functicnal testing using the procedure in paragraph i, veilow.
This sample will be used to establish initial performance and provide a
basis for comparing subsequent test daca.

(2) Poor performance may indicate damage or defects not detected
during the initisl inspsction. Establiching this before the storage
phase of testing can save considerabie time and sxpense.

(3) This subtest will aid in evaluating drta collcction mrthods and
training of test personnel.

c. Tropic Storane. Test ‘Ten s.ucrage will be corsistent with nor-
nal procedures for the tes: item and .ts packaging. Storage ares and
condicion w'll be hased on che gscuritvw, th~ Materiel Needs, and
s8R 76-26 requirements, hut gemerslly will simulete typi-al stovage conditions.

(1) Place the packaged test item in the area d2signated for the
type of storage. Install any special instrumentation requir-ments.

(2) Record the meteorological conditious at or near the storvage
site. Uhen items are stored wnder a tent-type vover, temperature end
relative humidity shnuld 2'eo be vacorded under the cover.

(3) Iuapecr the packeging of rhe ieat ftem peoriodically (pref{erably
at 30-dary Intevvalal fny detexioration ard /ac d=rage. Tear (rtoms stoved
in resealabdle poeckaging vhould be inspuctoer visuw 1ly for cocvesicy and/er
detrase,

{4} Photograph tie atoraga < lte, tess tem arocagy zanfiquistion, and
idstrunentation array.

(%) Upou completion of th: wtorsge poricd, vwigually iazrect eschk
tegt Ltem for daxage saAd purioru sperailonzi checka v vezify oparativa.

d. Perforiance. 1he verforwancs subtesr can 85 2 rulc be divided
tatc hree arees of poime cowuwen, d.w., wawsportaticn =2 handl
saoulacencnt, and function op.
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(1) Travaporzation and handling. The test items will be loeded on
vehicles crgenic to the using acriviry. Test pacticipants will be those
normally agsigned to the type of activity requiring these kinds of
municlions. This subtesat will vary a-cordiag to the nature of the mission
and type of trausport required.

(2) Emplacement. This subtest applies to items which ar.> amplaced
for undetermiuned periods o. time prior to functfoning. It is applicable
tc antitank and antiperscnnel wines, crat:ring and demolitlon charges,
trip flares, &nd other similar items.

{a) Emplace tue items according to designated use and conceal
accestding to stondard field practices in Fleld Muenuzl 5--20 {appendlx).

{b) Use various terrein conditions (mud, hlllside, etc.) available.
Exposure will generally covei a perioed of approximstely 30 days. At
the conclusion of the exposure period vieugllv ingpact and check
operational characteristics of the test {tems prior to functioning
(whzre zpplicable),

(¢) Ensure that emplacement sites are clearly marked and secured to
prevent entry by unauthorized personnel.

(d) Photograph the exposurs site at time of ewplacement and prior
to functioning.

(3} Functioning. All functioning tests will be conducted under
prevelling meteorological conditiun:. The test officer will insure that
a safety release has been received irom TECOM, that safety requirements
are adhered to, and thot 211 personnel are familiar with the azafety
precautions.

(a) Urpack test items which have been left in containers.

(b) Visuslly ingpect al’ uneeploced teet items. Erplaced test
“tems shouid be left undisturbed except for a randomly selecied
representative sauple which should be exposed, inspected, and
teexplaced,

(c¢) Photograph the functicaing site, firing configuracvion, and
iustrumentation setup.

{d) Function emplaced test iteums at the emplacement site by appli-
cation of initiation lnad (elecrricai, pregaure, pressure releass, etc.).
Tz the greatest exten®t practical, functioning should be accomplighed by
teal narticipants who would norwmally vae the munitions in the field.

|
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e. Maintenance (TECR 750-15, appendix).
(1) Required maintenance will be performed »y psraonnel cf the
appropriate MOS. IMaintenance will be accowplishied veling the procedures
and tcols specified in the manual.

(2) The adequacy of the maintenanze inatructions wiil be evaluated
by obgervation and inrerview of test participsnts.

f. Safety.

(1) Prepare safety SOP which includea:
(a) Safety procedures

(b} Safcty precavticas

(¢} Protection eq:ipment and locetion
(d) Emergency vrocedures

(e} Reference to appliceble gafety docurents (e.g., mafety releases,
AMC safety regulation, etc.)

(2) Inspect all test items for possible hazardous conditions
(apperdix).

5. Test Data

a. Genersl, Prepare tes:c officer's logbook containing a list of
critical test occurrencas {1n seque:e) percinent remarks and observa-
tions (not incluced on data sheets) co..cerning the test item or test
procedures, The logbook wili also include:

(1) References to pertinent correspcndence by file code and organi-
zation (e.g., 1309-1i, STETC-TD-P, D¥, subj: Met Condiiions, 12 July)

(2) Description of the test item and components
(3) Photographlc proof shauts
(4) Notatione of pe:sornel, support, and range requests

(8} Nomeuclar e, serlisl aumbeva, ducuteuy aud calibrar lvu date oi
spacial ipngtrument icn and test equipmwenc

] W‘d
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trafining of ecach
(7) Dara sheeta or reference to leccation
v. Initial Inspection. Record the fcllowing:
(1) Date, location, and personnel
(2) Condition and level of packaging
(3) Code numbers assigned
(4) Record markings and labeling to aclude:
(a} Lot number
{b) Merufacturer arnd location
(c} Date of munufacture

(d} Legibility and condition

(5) Record any damage snd/or defects uoted 2ud action taken to

-orrect.
(6) Record physical characteristica to inciude:
{(a) Exﬁerior dirensions (length, widih, diewe:zr, etc.)
() weights or test items and .~uponen.s
(¢} <Color and aotation of any reflectipny vurfaces

Take applicable pnetogranhs

~
-3
~

(3) lecord zduquacy of lnscru:tionr gnd auv ipadequacies
c. [pitial Ferformanre. Refer to puragraph e, halow.

d. Tiopic Storage. Describe and/or record the feollowirg:
(1) scorage conditiomns (in-ludiag photograshs)

F2Y  Seerdo b $aeses v et A KT R R

Py

‘%

PR i



ToP 1-1-Goi 20 June 1972

P

{21 Muczorviegicali congitions (tenpurature, relative humidity,
rainfa.l, ant solar radiation) WOTE: Metesorclogical Zula cequlirerents
are determined cn a raze-bro-2ice basls. Normeily, the tepearch metsoroio-
gilst will deterwine the nsed for wbraioning &ny speclial meteorological
requivements bevond these thar :-2 woutiuriy obtaired et test sices.

(4) Date of inapections aud personnsl conducting inspection

(5) lrapectlon resuliz Including:

(a) Evidence of deterioratioa and/or damsge

tb) Location of leterioration and/or iamage

{¢y Frobable effects

{1) Aoy correvtive action taken

e. Performance. Record all aperatioual checks performed to determine
operaticnsl condition afts storsge.

{1} Transportetion and handling. Record the following:
(a) Date and location
(b) item code numbers

(c) FPergonnel including function performed (driver, wunitior s
handler, forklift operatcr, etc.)

d) Type of vehicles and mileage

(e} Course description and/or maps

{f) Sypeeds

(8) Loading and unicading times

(h) Meteorclogical conditicns

(1Y Commente Arvervoiss anlfos il lloiedlle cesudes

(}J) Inspection resul*s

(k) Phorographs

3
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Ewplacement. Raccid the following:

Neegan axl 2

o~ d
RRORp R

Team code nuabsrcs

3011 description incluuing tvpe. rhemirel annlveie, wartey -or-

tent, ftterburg Limita

tdy

(e)

€

ve)

Mereorologicai dars

Pevaonnel

[ime tc emplace and concesl

Photographs

inapaction resulire

Commants, intsrview and/or guestionnutre remul(s
Functioning. Record the following:

Date, time, and location

Itee code aumbers

Pergoanel

Tvpe Instrumentetim and specisl eguilpmant

Heteorological data to 1aclude wind gpeed an Alrectisn 3t idw

i functioning

(f)

order of
(8)
(h)

(1)

PEN
L
S

. P

Malnarforaance, var.etion ‘n cange, veiccive T glactroae and
fuacticanlng

S5cil anslyals zesgults
Phcrcgraphs
Inspectio: resulis

s . ..
L LIVl e L® 1EFIVELE

iype or initiaticu !sad
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(1} Vegetarion description
f. Maintenance. Record the followiag:
{1) Malnterance regulred to e:sure serviceabllicy
(2) Name and MOS of personael performing maintenance

(3) Commerts, interview and/or questionuaire resul .- concerning
the fullow:ag .;aintenance aspects:

(a) Fase of performing

(b} Special gkills required

(c¢) Special tools required

(d) Adequary of instructions

(e) Photographs

g§. Safety. Record the following:

(1) 1Inspection results

(2) Applicable data required by MTP 4-3-514 (appendix)

(3) Comments and obg rvations jerteining to unsafe cor litione an-
procedures

(4) Adequacy of safety instructicns
b. Analysis

a. General., 1In general, the Materieli Weeds documents dictate the
degree of detall necessary for preparing an amalyticsl plep; therefore,
this analysis sectfon is general and further guidance must be obtained.

b. Initial inspecticn

(1) Determine if the level of packaging is suitable for oversea:
sk {pment.

{2} Determine 1f the {tam# ar. in or he e buen restored to A
suitable corMrinn 7 » rtearing,
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(%) Subjectively deteruine if the instructions are adequata for
proper testing.

« V Cumpare the weignto and dimensione of the test items and
components te the phyalcal chavacterlstics vriteria in the appropriate
techuical dccumenzs. Xf a ~onfidence interval statement perteiniug to
weighta and dime.sions or to their variabilisy is desired, computations
can be made using one of the appro riate statistical ruutines in AMC
Pamphlet 767 -10C (appendix). When reliability 1s associated with an
item meeting or enccecding & given characteristic, the binomial distribu-~
tion should be used.

¢. 1Inftlel Performance Test. Refer to paragraph e, below.

d. Tropi: Storage. After the storage phase, determine if the items
are guitable fo+ the performance test. 1f they are nct, it must be
stated thet the test items are not suitable for use in a humid tropic
environment giving appropriate eupporting data as deecribed in paragraph
5¢. 1f the test itews are determined satisfactory for performance test-
ing, use the data collected from tue initiul performance ard perfcrmance
subtesats to ascertain if any degradarion in perforwance has rssulted from
& storage vhase.

e. Perforu.\ce Analysis. Performance is divided {nts three arveas of
prime concern, 1.e., transportation and handling, emplacemsnt, and
functioning.

(1) Trangportation and handling. A auYjective analysis should be
wmade to determine {f the test item can be fransported and handled wi:zi.-
out degradation to the itam and/cr components.

{2) tupla ement. A sabjective comparincn can be mnde from befrre and
after test results to deterwmine if proper -mplacement and concealment of
the tcst items have been maintained througheut the emplatament period.
“his analysis shouid be performed for edach type of terrain condition (mud,
hitlcide, erc.).

(J) Funciiuning Keli1aplliitry Zor proper tunctioning can be
<valuated on a "'go, no--go” baafa using the ciwulative form of the
biromial distribution. For failad items, pa: c:icular emphssia should be
i ced on proper decermiuation of causena of failure (e.g., tropic
¢ vironmenz) .

t. Maintenance. A subjective analysis will b¢ made of the adequacy
of the waintenance inatructfons and raquirementa for apacisl toola erd



s

0P 1-1--CZ1 20 Juce 1272

sk’lls from comments of the test parcicipencs and interview and/or
questionnaire resulie. Informstinn for mote doralled reaort, as 3ot
forth ia the appropriste techunlcsl documenty, can be cbtazinsd from
TECOM Regulatioun 7530-15 (spoendix).

2. Safety. Any safety problem arsas will be analveed car €ully sa
to tne cause and prevention, Adequacy cf saf«ty instructions 11l ‘e
evaluated.

Recompended changes to this publication should be forwarded to
Commauding Ceneral, US Army Test and Evalua: ion Command, -ATTN <
ANSTE-ME, [ ordeen Proving Ground, Haryland 21005. Technical
inforsetion related tu this publication may be vbtained from the
preparing activity (Commanding Officer, US Army Tropic Test Zenter,
AYIH: STETIC-09, Fort Clayton, Canal Zone). Additionsl copius of
this document sre available from the Defense Documentation Centey,
Cameron Station, Alexandrie, Virgiuia 22314. This documeut is
ddentified by the accession number (AD Na) printed on the first
Fase.
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TECR 70-23, "Equipment Performance Reports (EFR's)."
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TECR 750-15, "Maintepnance Evaluation Durinrg T¢sting."

TECOM Memo 70-24, "Processing Test Divectives, Tes: Plans and Reports.’

TOP 1-1-008, "Tropic Environmentsl Conriderations.”
MIP 2-4-003, "Wheeled, Tracked, anc Senaral! Purpose Vehicles.'

M{P &-3-544, “Safety Hazards."
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