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SECnON I 

GENERAL 

1. Purpose and Scope. The objective of the procedures outlined in 

this Test Operations Procedure (T0P> is to provide a means of evalu¬ 

ating the performance, safety, hum n factors engineering, maintaina¬ 

bility and reliability aspects of Aircraft Armament while functioning 

effectively within desert environments. The procedures outlined in 

this TOP provide guidance for the desert environmental testing of air¬ 

craft armament subsystems. Specific requirements and test criteria 

will vary for each armament subsystem and the test procedures must be 

modified accordingly. Specific subtests include: 

a. Exposure. The object of this sub test is to determine the 

effects of desert environmental exposure on aircraft armament subsys¬ 
tems . 

b. Performance. The object of this subtcst is to determine the 

capability of aircraft armament subsystems to function effectively in 
the desert environment. 

c. Maintenance. The object of this subtest is to determine the 

maintenance requirements for aircraft armament subsystems to function 

effectively in the desert environment, and to investigate maintenance 

problems caused by the environment. 

d. Safety. The object of this subtest is to determine the safety 

requirements of aircraft armament subsystems operated in a desert envi¬ 
ronment. 
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The procedures provided by this TOP do not constitute detailed test 
plans. A detallad test plan for desert environmental testing of 
aircraft armament systems may be assembled from the guidance provided 
by the TOP and other applicable literature, but each environmental 
test planning activity must make its own judgment as to the applica¬ 
bility of each procedure and must determine how best to obtain the 
required data from each item under test. Those procedures that dupli¬ 
cate testing that has been conducted at other facilities and arc not 
peculiar to a desert summer environment will not normally be conducted. 

2. Background. 

a. Materiel deployed or intended for combat use in desert areas 
may be uniquely stressed by the environment to the extent that depend¬ 
ability, serviceability, maintainability, safety, and ultimately, the 
success of military operations may be seriously jeopardized. Combat 
systems, therefore, must be designed to withstand desert environmental 
stresses whenever they are designated for use on a worldwide basis. 
Although many of these stresses are known in advance and can be repro¬ 
duced in the laboratory, testing in the natural desert environment is 
necessary to provide complete assurance that the system will function 
as intended during desert operations. Additionally, such testing 
serves to reveal design or production deficiencies and to identify 
targets for corrective action often missed during laboratory testing. 

b. Common engineering and systems engineering MTPs/TOPs which 
may be considered in formulating r.n engineering test plan (depending 
on the specific item or system to be tested) are contained in aopendlx 
B. 

3* Equipment and Facilities. 

a. Meteorological support instrumentation. 

b. Still and motion picture cameras and associated photographic 
equipment, 

c. Support aircraft. 

d. Ammunition. 

e. Supply of armament subsystem repair parts for duration of 
test period. 

f. Test equipment as required. 

g. Suitable firing range (representative of three main desert 
types: sandy, gravelly, and stony, and which possesses an instru¬ 
mented ballistic range). 
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h. General and epeclal tools and ancillary equipment required 
for repairs or maintenance on the test item. 

i. Vehicles (cargo). 

j. Measuring tools for determination of dimensions and weights. 

4. Preparation for Test. 

a* ^eral Preperation. Personnel responsible for conducting 
tests shall ensure the following prior to tecting: 

(1) That testing facilities, equipment and 
available and properly calibrated and functional. 

accessories are 

u 4 c j ^ a11 recluir*d te8t personnel will be available and 
briefed on the purpose of the test and results expected, prior to 
testing. 

(3) That power sources are checked to ensure correct outputs. 

(4) That final arrangements are made with supporting or 
participating agencies, activities or facilities. 

(5) That operating instructions for test instruments and 
equipment are obtained and are made available to test personnel. 

. b* Test Item Preparation. Personnel responsible for conducting 

to tístiñg-11811 en8Ure that th* followin8 Preparations are made prior 

(1) The test item sample size shall be developed during 

test planning to ensure that each test lot or test condition shall 

consist of a sufficient number of test items or teat replications to 

permit a meaningful sutistical analysis of the test, and to permit 

i™ °f th* effectB of th* desert environment 
(refer to MTP 3-1-002). 

(2) An initial inspection of the test item sliall be ptr- 

500)^d t0 determio® the following (refer to TOP 1-3-505 and MTP 7-3- 

(a) That all test items, ancillary equipment and main¬ 
tenance packages are present at the test installation and are in an 
acceptable condition. 

That the test items and their components are 
assembled, labeled and ready for test. 

correctly 
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(c) That all test items and ancillary equipment are 
cleaned and lubricated according to appropriate maintenance instruc¬ 
tions. 

(3) Items shall be repacked upon completion of initial in¬ 
spection with the exception of those items required to be instrumented 

for exposure testing (refer to TOP 1-3-505). The lack of any required 

item shall be corrected whenever possible or noted in the test log for 
consideration during the test data reduction phase. 

(4) The following physical characteristics shall be deter¬ 
mined: 

(a) The actual exterior dimensions of the test item 
such as length, width, diameter, etc. 

(b) The actual interior dimensions of the test item 
such as cavity depths, thread diameters, etc. 

(c) The actual weight of test items and major components. 

(d) The color of test items Including any reflecting 
or shiny uurfaces. 

(e) Other physical measurements or characteristics which 
may assist in the evaluation of the test item. 

c• Subtest Preparation. 

(1) Exposure Subtest Preparation. Test items to be subjected 

to desert storage exposure shall be instrumented in accordance with 

MTP 3-4-001 and to provide the following temperature data: 

(a) Overpack and container skin temperatures. 

(b) Storage container interior air temperature. 

(c) Average warhead and motor skin temperature. 

(d) Temperatures of critical components. 

(e) Propellant and explosive component temperatures 
(refer to AMO» 706-177). 

Install instrumentation required to determine and record the ambient 

air temperatures for each storage site. Install instrumentation re¬ 

quired to determine and record the wind speed and direction, and the 

solar radiation levels at the test site. Instrumentation location 

shall be shewn by photographs or line drawings as required. 

4 
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(2) Performance Subteut Preparation. Items which have been 

left In aet'laO containers will be removed end Identified. Inspect 

test Items fnr visual signs of deterioration. Remeasure physical char¬ 

acteristics of selected items to determine change wrought by exposure. 

Items which are components of major items shall be assembled to stand¬ 

ard components. Accomplish any other preparatory' steps as specified 

in the applicable MTP/TOP being utilised. 

(3) Safety Subtest Preparation. Prior to comnittlng aircraft 

armament systems to exposure tests involving handling and to opera¬ 

tional and functional tests, the applicable safety statement or safety 

release shall be reviewed. 

5. Exposure Tests. 

a. Storage Exposure 

(1) Methods (refer to TOP 1-1-006). Hot-dry climates are intrin¬ 

sically favorable for the preservation of mechanical equipment. How¬ 

ever, certain chemical compounds, particularly those used in explosives 

and propellants, are susceptible to accelerated deterioration under 

extremes of heat and solar radiation, ozone concentrations and rapid 

temperature changes which are associatad with desert environments. 

Blowing sand results in rapid abrasion of exposed surfaces. Sand may 

penetrate small crevices and clog moving parts; it will also clog deli¬ 
cate mechanisms. 

(2) After each storage period, inspect the test items in accord¬ 

ance with paragraph 4.b.(2)( and if possible, repair or replace any 

defective parts noted in the course of inspection. Failed and badly 

deteriorated parts should be preserved for examination to determine 

extent, type, and cause of deterioration. Extreme care should be used 

if explosives or propellants appear deteriorated, discolored, or if 

exudation is evident. Allow only qualified personnel to handle such 
items. 

(a) Forward Deoot Storage 

_1. Leave the test item in the sealed shipment container 

and place on open desert terrain for a period of three months with nor¬ 

mal modes of covering. 

ï. Visually examine the test item regularly once a 

month and note and record all signs of deterioration. 

(b) Forward Area Storage. The forward area storage subtest 

sliall be conducted upon completion of the road transportation subtest. 

The test item will be placed in the forward storage area for a period 

of 60 days, with minimum of 48 days with temperatures over 100*F.fcr 
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6-hour periods, kt the conclusion of the forward area storage period, 
test personnel sbiill visually Inspect the test item and note and re¬ 

cord all apparent effects. Deficiencies shall be corrected or noted. 

At this time, the vest item shall be performance tested to determine 

effects not discove-ed during inspection. Data of this test will be 

recorded. 

b. Data Required. The following data will be recorded at reg¬ 

ular intervals during storage test periods: 

(1) Ambient air temperature. 

(2) Ground temperature. 

(3) Humidity. 

(4) Precipitation. 

(5) Wind speed. 

(6) Wind direction. 

(7) Solar radiation. 

The following data will be recorded when storage installation is first 

made and each time the test item is relocated: 

(8) Site conditions (terrain, vegetation, etc., including 

photographs). 

(9) Test item orientation. 

The following data will be recorded at the conclusion of each storage 

period: 

(10) All evidence of deterioration including location, effects 

and corrective actions taken. 

(11) All deficiencies attributable to storage exposure. 

(12) Degree-hour data accumulated. 

(13) Results of performance tests. 

c. Analytical Plan. Graphically summarize data recorded in 
5b. for the total test period as follows: 

(1) Plot monthly summaries of meteorological conditions. 
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(2) Plot data in (1) above at hourly intervals for a 24-hour 
period showing the most extreme and mildest days, and a representative 
day during the exposure period. 

(3) Describe malfunctions and failures attributed to desert 

environmental stresses. Compare these values with desired malfunction 

and failure rates stated as criterion, and determine the acceptability 
of the test iter. 

6. Transportation Exposure. 

a. Method. For many aircraft armament systems, the transportation 
environment is much more severe than the storage environment. 

b. Since aircraft armament weapons are often carried on open racks 
or launchers, all factors of the desert are brought into play on the 

test item. After each of the transportation cycles described below, 
inspect the test item for failures. 

(1) Road Transportation, Forward Depot Storage to Forward Area 
Storage. This subtest is intended to be conducted when test items are 

to be transported from the depot storage area to the forward area 

storage site and should not be initiated until completion of the depot 
storage subtest. 

(a) Place test items on wheeled cargo carries or trans¬ 
porters and transport them, in their usual configuration, from the 

forward depot storage area to the forward area storage site. Test items 

shall be transported during the daylight hours of the hot summer months, 

and movement shall consist of a minimum of 150 miles along paved roads, 
450 miles of secondary roads and maximum exposure to dust. 

(b) Upon conclusion of the transportation phase of test¬ 
ing, inspect the test items and record inspection results in the test 

log. Deficiencies discovered during the inspection shall be corrected 

when possible or noted for consideration during the data reduction 
phase of the test. 

(2) Road Transportation, Tactical Deployment. This subtest 
is intended to be conducted when test items are to be tactically ue- 

ployed from the forward area storage site and should not be conducted 

until completion of forward area storage subtest. The following pro¬ 

cedures shall be complied with when road testing aircraft armament 
systems in the desert environment. 

(a) Load the test items on light tactical wheeled vehicles 
consistent with the usual mode of field transport for the test item, and 

move the item over the terrain combinations and interconnecting secondary 
roads in compliance with the test requirements. 

7 
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(b) Total transportation mileage for the first cycle will 

be 150 miles minimum, including 60 miles over secondary roads in convoy 

and 90 miles over mountains, badlands, hills, washes, plains, dunes, and 
courses, in any combination. 

(3) Aircraft Flight Test. This subtest will be conducted upon 
completion of all other exposure tests. 

(a) The test items shall be unpacked, inspected, and 

mounted on the aircraft in the complete design configuration, including 

a full complement of ammunition. The aircraft shall fly at various 

attitudes to include: low level, hover, landings, and takeoffs in 
selected types of desert terrain (loose sand, rocks, etc.). The test 

item should be exposed to conditions under which it was designed to 

operate during this test phase. 

(b) Prior to aerial firing, a sample of explosive items, 

such as warheads and fuzes, shall be ground-launched as a safety pre¬ 
caution prior to aircraft and personnel exposure. Aerial firing shall 

he conducted following a normal firing procedure. 

(c) Adverse effects of the environment on the normal 

operation of the test item will be noted and recorded. 

b. Data Required. During the movement phase of exposure testing 

specified in paragraph 6a, the following data will be recorded contin¬ 
uously: 

(1) Vehicle mileage. 

(2) Vehicle enclosure teraoerature. 

(3) Accelerometer readings. 

(4) Strain gage readings 

(5) Nature of terrain crossed. 

(6) Time. 

(7) Vehicle speed, or aircraft flight and operational con¬ 
ditions . 

NOTE: Record the results of the inspection upon completion of trans¬ 

portation cycle. Results of visual inspection conducted between 

cycles should be recorded as applicable. 

c. Analytical Plan. 
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(1) Present data as indicated for storage exposure. 

(2) Summarize graphically the acceleration and route data 

recorded for storage exposure to show accelerometer readings, vehicle 

bed temperature, test item temperature and air temperature. Graphs 

shall show time of day and start and finish of terrain courses. 

(3) Present profiles of routes followed including surface 

conditions and other significant data. 

(4) Describe malfunctions as for storage exposure. 

(5) Compare values as for storage exposure. 

7’ Performance Tests. Data will be recorded as indicated in the 

applicable MTP/TOP selected for the test item. Record meteorological 

data during performance test days, and terrain conditions at test sites. 

g. Maintenance Tests. Maintenance actions, both preventive and cor¬ 

rective, will be required throughout the entire test. These actions 

will be performed in accordance with the proper technical manuals and 

lubrication orders using the prescribed tools and test equipment. 

b. Special attention will be givcu to the compatibility of the 

entire maintenance system (test item, maintenance instructions, tools 

and test equipment and personnel) with the desert environment. Partic¬ 

ular consideration will be given to the following: 

(1) The scheduled maintenance intervals for cleaning, lubri¬ 

cation, and adjustment must be sufficient to allow for proper operation 
in hot, dusty areas. 

(2) Environment-related maintenance actions must be performed 

at the proper echelon, with consideration for available facilities. 

(3) The ëffectiveness of lubricants must be evaluated with 

respect to extreme temperature breakdown, contamination, and possible 
suitability of dry lubricants. 

(4) Tools, test equipment, and personnel must be capable of 
handling environment-related maintenance problems at the proper echelon 

levels. Personnel performing maintenance tests shall be familiar with 

TECOM Regulation 750-15. 

(5) Wherever possible, protective gloves shall be used as 

directed by maintenance instructions, unless they interfere with the 
performance of intricate tasks. 

(6) Maintenance data such as time to failure, report time, service 
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time, replaced parts, and part life shall be accurately recorded and 
Included in reports to support maintenance analyses: 

(a) Record action taken to ensure serviceability of the test 
item. 

(b) Record the need for special tools or equipment for the 
accomplishment of maintenance tasks. 

(c) Record environment-related maintenance actions and 
corrective actions taken. 

(d) Present a narrative statement of results and observa¬ 
tions relating to maintenance which is fully supplemented by tabular 
data, drawings, and photographs, as required. 

9* Human Factors Engineering Tests. Record data as described in 
MTP 2-Í-516. Particular attention will be given to the temperature, 
solar radiation and dust conditions present during desert testing and 
its effect on personnel and equipment. 

10• Safety Tests. 

a. Identify data relating to test item safety and record in the 
test log. 

b. In addition to normal safety operation procedures, the fol¬ 
lowing observations shall be noted during the entire environmental 
test cycle. Photographs shall be made of deficiencies whenever pos¬ 
sible. 

(1) Interior and exterior temperatures of test item relative 
to ambient conditions. 

(2) Clarity of test item identification. 

(3' Presence of safety warnings. 

(4) Safety of handling instruction procedures. 

(3) Presence and adequacy of safety devices. 

(6) Sharp or projecting edges, controls, etc. 

(7) Accessibility to emergency cut-off controls. 

(8) Replaceable safety devices and on-hand replacements. 

(9) Adequacy of instructions for handling emergencies. 

10 
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(10) Adequacy of personnel operating Instructions, particu¬ 

larly in view of temperature solar radiation and dust conditions 

nresent during desert testing. 

c. Safety deficiencies noted during conduct of safety tests and 

environmental tests shall be recorded and corrected whenever possible 

to eliminate all unsafe conditions. 

d. Safety Observations. 

(1) Record all safety discrepancies and deficiencies noted 

during the conduct of all suhtests, including unsafe conditions and 

methods of correction. 

(2) Present a narrative statement summarizing the observa¬ 

tions relating to safety which is fully supplemented by photographs, 

drawings, and data, as required. 

(3) Safety standards will be identified in accordance with 

MTL-STD-822. 

Recommended changes to this publication should be for¬ 

warded to Commanding General, U.S. Army Test and Eval¬ 

uation Cotrmand, ATTN: AMSTE-WE, Aberdeen Proving 

Ground, Maryland 21005. Technical information related 

to this publication may be obtained from the preparing 

agency: Yuma Proving Ground, ATTN: STEYP-MMI, Yuma, 

Arizona 85364. Additional copies of this document are 

available from the Defense Documentation Center, Cam¬ 

eron Station, Alexandria, Virginia 22314. This docu- 

! ment is identified by the accession number (AD No.) 
I printed 0n the first page. 
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