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SECTION I

CENERAL

1. Purpose and Scope.

a. Summary. The testing techniques describse in this Test Opera-
tions Procedure provide a method of evaluating the cotpability of
ammunition and explosives to function effectivel7 du:ing or after
exposure to the elements of the wet-war•, wet-hoc climatic categories,
as specifled in AR 70-38 (appendi./. This document desecibes che test
procedures t, which the test item is subjected in determiniag suicability
for use in ilhe humid tropics. Test item to which 4t applies are artillery
and s'al] arms ammunition, amtmition components, -molitionqmateriel, mines,
and p otechnics, Stancard subtests and objectiv a are listed below.

(1) Initial inspection - Determine physical conlition, completeness,
and suitabilitv for initiating testing.

(2) Initial performance - Ectablish initial performAnce characteris-
tica.

(3) Tropic storage - Evaluate the capability of the trer ftem to
wilhotand static exposure to the tropic environment.

Approv~ed for public release; I.stributintr unlimited D Dr tD 1W r



TOP 1-1-051 20 June 1972

(4) Performaxice - Date -mAne the capah'i ,f the test item to
functioo oatisfacLorily whe:& emplhyed under tac; .&L (simulated) condi-
tions encountered in a tropic environmnnt.

(5) Maintenance - Evaluate maintenance cbaracteriatice of the test
item and suitability of the maintenance test package for use In a huamid
tropic environment.

(6) Safety - Determine if the test item is safe for storage and use
in a humid tropic environment and confirm the safety release,

b. Limitations. This TOP covers field tescing. No instrutZions
are provided for simulated environments. Procedures are limited tc teuts
of ammunition and explosives that would require exposure to thoja en'rviron-
mental conditions desc ibed in AR 70-38, Section I, 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 detailed test plan can
be developed using the procedures in this TOP, the test diroctive, the
Materiel Needs documents, the commodity Materiel Tect Procý "ure or TOP, and
related references. Sample size should be developed in crasoultatiorn with
a statistýcian. Duration of storage will 1j,5! specified in the test directive.

2. Basic Information.

a. Background. Nei materiel developed and produced for the United
States Army must perform satisfactorily in all of the world's environ-
ments. The warm tempexature and high humidity of the tropicis combine
to produce heavy vegetation and large varieties of mic'.oorganigms, insects,
and animals. All of ttese contribute to the deterioration of materiel.
Therefore, tropic tisis are ".'equired to evaluate suitability when an item
iR intended for use in a topic eavironment. A detailed discussion of th
environmental effects of K'e tropics is found in TOP 1-1-008 (appendix).

b. Required Equipment and Fecilities.

(1) Secure storage area

(2) Firing range or grid

(3) Test equipment (microphones, rangefinders atop watches and
timer•, event recorders, circuit testers, etc.)

(4) General and special tools for inspection or repair nf rh t.net 4±•.

(5) Cargo vehicles

(6) Still and motwii picLure, and video in trumantaLion systems

2
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SECTIGN I!
T .-7NICAL PRESENTATIGd

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

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

d. Select test equipment and record nomenclature, serial numbers,
accuracy, caiioration 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 (paragraph 4f, below).

f. Record the grade, MOS, background, and training of all test
personnel. Ensure that test personnel are properly trained and briefed
on the test objectives, test 4-tem characteristics, safety precautions,
and data collection techniques.

4. Test Conduct.

a. Initial Inspection.

(1) Visually inspect and record the condition and identification
marking of all packages. Recoid pSckaging level Ln accordance with
I-iiitarv Standard 794B (appe••ix), os applicable.

(2) Mark the container and/or item with identifying code numbe..

(3) Subject tesz and control items, components, and accessories to
a visual inspection to d.-ternine the existence of any damage or defects.

S- i tn --hr -- ro .....

(4) Coerect damage and det cts in accordance with che applicable
manual. It corrective 2ction cannot be taken, remove item from test.

(5) Record the f5rilwring physlcal characteristics as applicable:

.,a) Exterior dininrions (length, width, ,lipmerer, et-.l

,3
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(b) Weights of the test item, components, and accessorieL

(c) Color, to include presence of reflecting or s3hining surfaces

%. Initial Performance Test - This supporting test will be performed
only if enough test items are provided to allow a sample of sufficient
size to provide otatistically valid data.

(1) Randomly select a representative sample of test items and sub-
ject to functional testing using the procedurc in paragraph i, below.
This sample will be used to establish init'.al performance and provide a
basis for comparing subsequent test data.

(2) Poor performance may indicate damage or defects not detected
during the initial inspection. Establishing this before the sto.-'ge
phase of testing can save considerable time and expense.

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

c. Tropic Storable. Test .'•.em sa:rage will be cor.•stent with nor-
mal procedures for the ten: item and :.ts packaging. Storage area and
condition w'l1 be hased on the socurity, th', Materiel Needs, and
AR 7G-38 reqUdremenaa, hut gnaerl.l1y "il simulete typi.al .to:'se conditions.

(1) Place the packaged test item in the area d.signated for the
type of storage. Install any special insLrumentation requir'.ments.

(2) Record the meteorological conditions at or near ýhe storage
site. "Aen items are stored inder a tent-type cover, temperature end
relative humidity shnuld also be recor4ed under the cover.

(3) !Lapecr the packoia% of O's! Zen- it.m p.-riodically (preferably
at 30-dae I,,'erval) *. detf- .ora'-o-.y ar.1n~i" :age. Teat items stored
it, rerealabl-e pic.kaginr t-hout be ipneTt,.tlt vaut ilJy tor corrortoc, and/or

()?hotograph the 1atoragi -'tr tcqc ten, ai e i~i~n nd
.iat .u-e.¶tatian array,

0~) tbp'.r t.MVletioo 01 tla c.toragel vidu'ally l1agect eacih
test item for damage &a0 p-:rZir.i o m,-ton.)i r-1.. v ýerfy operativo.

d. ferforaýjance, 14a pfnfo.anrca c ntes.,an ar a rulc be dividee.
into cihroe areas of p.-iý%e :Ll t- i iii
,.•.Jarenet, and hmdt'ik.

• / I I i ] I•'- I p :' ... . .
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(1) Traiksportation and handling. The test itoms will be loaded on
vehicles organic to the using activity. Test participants will be those
normally ausigned to the type of activity requiring these kinds of
munitions. This subtest will vary a-cording to the nature of the mission
and type of transport required.

(2) Emplacement. Thig subtest applies to items which arj emplaced
for undetermuied periods o. tiPe prior to functioning. It is applicable
to antitank and antipersonnel mines, crat:ring and demolition charges,
trip flares, and other similar items.

(a) Emplice the items according to designated use and conceal
according to jtarlard field practices in Field Minual 5-20 (•ppend!x).

(b) Use various terrain conditions (mud, hillside, etc.) available.
Exposure will generaliy covet a period of approximately 30 days. At
the conclusion of tht. exposure period v'qually Inspect and check
operational charactetistics of the test items prior to functioning
(wh.:re applIcable).

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

(d) Photograph the exposure site at time of emplacement and prior
to functioning.

(3) Functioning. All funr:tioning tests will be conducted under
prevailing meteorological condition;. The test officer will insure that
a safety release has been recelvel trom TECOM, that safety requirements
are adhered to, and thvt all personnel are familiar with the safety
precautions.

(a) Unpack rest itenm whbch have been left in containers.

(b) Visually inspect al' uneeplacei teat Itens. Emplaced test
toms should be left undisturbed excapt for a randomly selecLed

'epresentative sawple which should be exposed, inspected, and
reemplaced.

(c) Photograph the furctirning site, firing conflqurauAon, and
instrumentation setup.

(d) Function emplaced test items at the emplacement site by appli-
cation of initiation lnad (.Plercrrica presn1r prreewtirP rol'atae. err.).
To the greatest extent practical, functioning should be accomplished by
to-t participants who would normally use the munitions in the field.

(5
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e. Maintenance (TECR 750-15, appendix),

(1) Required maintenance will be performed by personne! cf the
appropriate IDUS. 4.intoauane will bo a ompliidi •e the pr~oedurea
and tools specified in the manual.

(2) The adequacy of the maintenance instructions will be evaluated

by observation an, interview of test participants.

f. Safety.

(1) Prepare safety SOP which includes:

(a) Safety procedures

(b) Safaty precauttcna

(c) Protection eq,;ipment and location

(d) Emergency ?rocedures

(e) Reference Eo applicable safety documents (e.g., ,afety releases,
AMC aafety regulation, etc.)

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

5. Test Data

a. Generel. Prepare tesa officer's logbook containing a lJst of
critical test occurrences (in seque cze) pertinent remarks and obfierva-
tions (not included on data sheets) co..:erning the test item or test
procedures. The logbook will also include:

(1) References to pertinent correspondence by file code and organi-
kation (e.g., 1309-11, ST`TC'-TD-P, DF, subj: Met Condiziong, 12 July)

(2) Description of the test item and components

(3) Photographic proof sheets

(4) Notations of pe:sonnel, support, and range requests

NomexNcla.• :e, aerfal oaabece-, at-..u~tci axd caltiW , iiiuu ae

special inetrumcnt :Ion axud test equipwenL

6



I
20 June J.972 TOP !-1--051

-I ul

trainir•g of each

(7) Data sheet3 or reference to lccation

b. Initial Inspection. Record the foilo4ing:

(1) Date, location, and personnela

(2) Condition and level of packaging

(3) Code numbers assigned

(4) Record markings and labeling to nclude:

(a) Lot number

(b) Manufacturer ar.d location

(c) Date of manufacture

(d) Legibility and condition

(5) Record any damage andior defects noted and a&.tion taken to
• " rrect.

(6) Record physical characteriutica to inciude:

(a) Exterior dimensions (length, widLh, dieweter, etc.)

(bj) weights or test items and •o)ponsn.s

(c) Color and notation of any reflecting ,eurfaces

(7) Take applicable phetographs

(8) Record zdý-,quac:, oi inacruj.tionr and airi Ioadequacies

c. [nitial Fi-rformanre. Reter to puragraph e, below.

d. Tropic Storage. Describe and/or -ecord the following:

(1) Scorage conditions (inc'ludiag photographs)

(211
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(2) ,..•LAigJcdi co:-aitio3?F (tenperatl'2e.. relative htamtdity,
rrnfaal, an-! solar radiation) NTE.: Me'.eorclogtcal eat* • equ!re.erts
are detevmined r.• , e-bA-- baois?. Norm,.iy, tl,i. tetearchi mutaorolo-
gist will determine the need for obrtainin.g any special meteoroGlglcal
requirements beyond t.hose. that -. toutttaily obt,•.red et tust siegs.

(4) Date of irispect:.or.s and personnel conducting inspect.ion

(5) 1',opect./n esul.ze Includ'ing:

(a) Evidence of deteri3ratlon and/or damage

(b) Location of -eterioiation and/or Jamage

(c:) Probable effects

(-I) Any correlative action taken

e. Performance. Record all operatio.al checks performed to determine
o"Prat'.cn3l condition aft, atorbge.

(A) Transportation and handling. Record the following:

(a) Date and location

(b) ltcm code numbers

(c) Personnel including function perfrmed (driver, ;aunitioi s
handler, forklift operatcr, etc.)

6) Type of vehicles And mileage

(e) Courst description and/or maps

f) Speeds

qg) Loading and urnAcading times

(h) Meteorological condttfons

(1) Inspection resul-a

(k) 1'horogr.Aphs

LI!44
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(f) ri~mer to emp a~c ad concealo~n~

-,S) 1'hotograiahs

(h) iraapiction reault.

k ) Cominants, interviewv arid/or qu&eotiounntra rtNUJLS

\'3) Fuvct ionirng. Rsac.7.d the, follo~wing:

4. (a) Date, time, and location .
(b~') Itto cojt numbers

'c) Pertotnne1

(d) Ty~pe Inotrumnw-tatiin~ and special CGUI~3U.nt

ke) Mo-torological date to Include v~nd upeed sziý dlIcreci,7r. t ix

r-7 ftincti:nirtg

(f) M4alntrforasnee, variztir'n 4n cAflgm, ¶veicEivW
order of functU.riirip

(h) Phocecgrapha '
W(i) npectio-i v-esul CA

k)- fTye or ifllttatlott load
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S! ) Vegetation description

f. Maintenance. Record the following:

(1) Na!ntenance required to ensure serviceabilicy

(2) Name and MOS of personael performing maintenance

(3) Commerts, interview and/or questionnaire resul- concerning
tht F.:, o•_. ,ig .,aintenance aspects:

(a) Ease of performing

(b) Special skills required

(c) Special tools required

(d) Adequ~acy of Instructions

(e) Photographo

g. Safety. Record the following:

(1) Inspection results

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

(3) Coments and obs rvntions iertainlng to unsafe cor. litiois an.,

(4) Adequacy of safety Instructions

. _na~ya.iS.

2. General. in general, th& Ia•trrlei Needs documents dictate the
degree of detail necessary for preparing an analytical plbr; therefore,
this analysis section is general and further guidance mudt be obtained.

b. Initial tn spcticn

(1) fDeterMlfe tf the level of packaging is suitable for overseaa
Sh inment.

(2) Determine if the iteai art. in, or ha ;e b2een restored to a
r7
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(c.��Subjectively detertine if the instructions are adequate for
proper testing.

) Cumarc the -eigrot and dimensi.;r.s of the teat items and
compoxzcnrs to the ph-aical charac.eriatLics c,'Iteria in the appropriate
techuical dccum-nts. If a nenfidence interval statement pertainizg to
welgitta and dimEo sions or to their variability is desired, computations
can be made using one of the appro ,rate statistical routines in AMC
Pampblet ?07-100 (appendix). When reliability is associated with an
ftcm meeting or exceer' 4 ng a given characteri6tic, the binomial distribu-
tion should he used.

c. In.tial Performance Test. Refer to paragraph a, below.

d. Tropi- . toragp. After the storage phase, determine if the items
are suitable for the performance test. If the' axe not, it must be
staled that the test items are not suitable for use in a humid tropic
environment giving appropriate supporting data as deecribed in paragraph
5c. If the test items are determined satisfactoxy for performance test-
ing, use the data collected from t~ie initial performance and performance
subtests to ascertain if aty degradation in performance has resulted from
a storage phase.

e. Perfo•i.",e Analysis. Performance is divided into Three areas of
prime concern, i,e,, transportation and haneling, emplacement-, and
functioning.

(1) Transportation and handling. A sujective analysie should be
made to determine if the test item can be transported and handled witL-
out degradation to the item and/or components.

(2) Lmpla- ement. A sutjective comparlctin eatt be made from befcre and
.-Afte: test results to determihe if proper -niplareuent and concealment of
the •t items have been maintained throughout the dmplacement period.
"This analyola should be performed for edch type of terrain condition (mu4,
hill,:ide, ee.c.).

ý31 'urUcLiong, Kel~aoillry rot proper tumctiont.ng can be
i.valuated on a "go, no-go" basln using the ci-ulative form of the
binomial distribution. For failed items, paizikular emphhsis should be
I cod on preper dt-Lermiuatlon of causes of failure (e.g., tropic.

t. Maintenance. A subjective analysts w.11 b" made of the adequacy
of the waintenance instructions and requiremenrt. for sp-ci.1 tools erd
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ak:.ll% from co-ints of tr. test particiianta and interview and/or
questionnaire resulte. Inforiutathn for me jr dpta_.le, reart, e s.t
forth In the appropriate technical documente, can be obtalu•.d from
TECOM Regulatý.oaV 70-15 (Appendix).

z. Safety. Any saf'ty problem sreaa wll be analyzed car %uVJy as
to tne cause and prerentJon, Adequacy o. saP.,ty inotructiona .-111 Is
evaluated.

Recommended changes to thin publication should be forwarded to
Coimamding Ceneral, US Army Test and Evalual ton Comand, .ATTN,
AMMTK-Mf, I ordeen Proving Ground, Hiaryland 21L'05. Ten-zlcal
information related to this publication may be obtained from the
preparing attivity (Commanding Officer, US Army Tropic Test Center,
AIM: STETC-O), Fort ClaTton, Canal Zone). AddiLtional cop;'Ls of
this document *re available from tbh Defense Documentation Centex-,
Ceron Station, Alexandria, Virgluja 22314. This docuw•tn is
identified by the accession number (AD Ni) printed on tfie first

.1
Me1

12

4



20 June 1972 TOE 1-1-051
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