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1. INTRODUCTION

This document describes an in-depth survey of the United States Arrny Commodity Commands
testing needs conducted in the latter portion of FY1988 and into the first part of FY1989. The
Materials Testing Technology (MTT) Program Manager was tasked by the AMC Deputy Chief of
Staff for Product Assurance and Test, Mr. S. J. Lorber, for conducting a survey of AMC's testing
needs. The purpose of the survey was to provide a planning matrix for the scheduling prioritizing,
and funding of projects to accommodate those needs. A similar survey was conducted by MTL for
AMC in 1975. That survey filled a major need at the time, and provided an earlier planning matrix
that led to the scheduling and successful conclusion of many critical testing needs projects. The
scope of the current survey, its performance, results, conclusions, and recommendations are
presented in this document.

The results of this Testing Needs Survey will be used as a guide for the funding of projects
designed to meet the objective of the MTT Program. That program has as its objective the timely
cotablishimen® of tecting techninues, procedures, and prototype equipment to ensure efficient
inspection methods for materiel/material procured or maintained by AMT. MTT projects also
provide alternative test methods when existing methods are shown to involve hazardcus or polluting
materials and procedures. These projects support those testing needs that have not been solved
during normal program/project/product development or that have arisen from legislated mandates.
These efforts are critical to commodity products and performance.

Potential MTT projects are solicited from all of the AMC arsenals, depots, proving grounds.
installations, etc., once each year. Problem submissions are also requested for those situations
where the submitter either does not have the capability to perform the task or does not know of
a potential solution. All project/problem submissions are reviewed by the MTT Program Manager
to establish whether MTT criteria have been met before further technical and budgetary consider-
ation is given. The submissions are categorized into four testing technology groups: mechanical,
chemical, nondestructive, and electronics/software testing. The testing needs survey has also been
organized to reflect this grouping.

Brief descriptions of seven previously funded and completed MTT projects have been included in
Appendix A to show the types of projects that have been funded and their implementation
histories. Additional information regarding the MTT Program and the Testing Needs Survey may
be obtained by writing the U.S. Army Material Technology Laboratory, Attention: SLCMT-TM,
Mr. W. Roy, Watertown, Massachusetts 02172-0001. Points of Contact are also listed in Appen-
dix B for the Major Subordinate Commands (MSCs) represented in the various testing needs
identified in this survey.




2. SURVEY BACKGROUND INFORMATION

A series of directives from AMCQA called for the initiation of a survey of AMC-wide testing needs
related to Army maicriel items in the inventory and in develcpment. Survey letters were mailed
on 19 April 1988 to the MSCs describing what the survey intended to accomplish, probable sources
of testing needs throughout the material life cycle, and categories of information. Copies of the
AMC and MTL correspondence regarding the survey are included in Appendix B for reference.

2.1 Scope of the Materials Testing Needs Survey

The Testing Needs Survey was carried out to identify and describe material testing needs
throughout all phases of the life cycle for all systems, items, and components in or scheduled for
the Army inventory. In general, testing needs may be identified in the production, in-service,
overhaul and maintenance, and storage phases of a materiel life cycle. An emphasis was placed on
those needs, current and anticipated, resulting from the planned increased use of emerging
materials such as ceramics, composites, polymers, etc., in notional systems. Also, attention was
given to requirements to evaluate the remaining life of components which are scheduled for routine
replacement or evaluation during maintenance or rebuilding operations. Those testing needs
applicable to system evaluations were not considered part of this survey’s focus.

The production phase may include the monitoring and evaluation of quality parameters
which affect production efficiency and end-product quality and reliability. Typically, on-line
inspection and process control and feedback techniques are needed to maintain quality production
and minimize lost material and rework time.

The in-service life cycle phase may include testing methods to monitoir in-situ the perfor-
mance or condition of a component or end-item. Critical component materials may need to be
evaluated on a continuous basis during actual use to monitor stress states or other parameters
which may indicate unacceptable performance. A component’s condition may also be evaluated
indirectly by monitoring real-time performance characteristics; for example, bearing noise may
indicate deteriorating materials, or gun tube blow-by may indicate excessive wear.

In the overhaul and maintenance phase, a very wide variety of testing methodologies are
employed. Extensive measures are needed at this point in the life cycle to avoid catastrophic
failures that result from faulty workmanship, excessive wear, fatigue, or simply aged materials

Finally, many materials in the Army inventory require storage tor later use and thus
surveillance in the storage life cycle phase. Inspection methods are used to monitor propellants
and explosive materials whose performance may deteriorate with time in storage. Adhesives, paints
and coatings, cloth and elastomer materials, among many other materials, are all subject to
degradation with time.

The materials testing needs described in the above sections are by no means exclusive; many
specialized testing needs can be found in all Army materiel categories. The examples given here
serve only to categorize the type of testing which might be considered in different phases of the
material life cycle.

2.2 Survey Structure and Performance

In response to the requirements of this task, a series of on-site reviews were conducted at
AMC Major Subordinate Commands (MSCs) during the survey performance period. All MSCs
were requested to provide in-depth briefings on each material testing need identified within or
associated with their Command. Each Command was requested to assure the representation and




participation at these reviews of Program/Project Managers involved in materials-related develop-
ments associated with their Command.

The MTT Testing Needs Survey Team consisted of an MTT Program liaison from MTL and
a representative of the Nondestructive Testing Information Analysis Center (NTIAC), an outside
contractor employed to assist in administering the survey. The information requested of all MSCs
can best be summarized in the form of the following series of questions:

(a)  Where in the material life cycle is the testing need?

(b)  Is the need associated with a system (progcam/project managed) or does it have broad
potential for application to many systems?

(c) Is the need specific to a material or process?
(d)  What are the current requirements and/or QA procedures?

(¢)  What are the potential benefits? (Return on Investment, Reliability, Availability,
Maintainability, etc.)

() Is the need immediate or anticipated?
(g) Is there a proposed solution?

(h)  What is the testing technology? (Mechanical, Chemical, Nondestructive Testing
(NDT), Electronics/Software, or combination?)

These questions are not meant to be exclusive; they serve only to indicate the types of
questions that were used to help in identifying testing needs in context. A one-page Information
Summary Form was provided to all participants to assist in specifying the testing needs in a
complete and concise manner.  Some examples of the Summary Form can be found in
Appendix C.3. Additionally, an information categories listing was provided to serve as a guideline
for the participants and is included in the letter documentation of Appendix B. }

The testing needs survey was initiated during the latter portion of FY1988 and the last
command was surveyed during the first part of FY1989. Fourteen sites were visited during the
survey; however, testing needs information was requested from all AMC MSCs. In many instances,
additional materials were provided during the briefings and later in the form of more detailed
documents received by the MTL/MTT liaison.  All of the major commodity commands were
represented at one or more of the site visits. Table 1 lists the survey sites visited and the MSC
representation.




LOCATION

Dover, NJ

Edgewood, MD

Watervliet, NY

Ft. Monmouth, NJ

Chambersburg, PA

Corpus Christi, TX
Texarkana, TX

Adelphi, MD

Watertown, MA
Huntsville, AL
Warren, MI
Aberdeen, MD

Natick, MA

TABLE 1

SURVEY SITE VISITATIONS

INSTALLATION

Picatinny Arsenal

Armament Research, Develop-
ment and Engineering Center
Chemical Research, Develop-
ment and Engineering Center
(Edgewood)

Watervliet Arsenal

CECOM Headquarters
Electronic Testing and
Devices Labs

DESCOM Headquarters
Letterkenny Army Depot

Corpus Christi Army Depot
Red River Army Depot

LABCOM Headquarters
Harry Diamond Labs

Materials Technology Labs
Redstone Arsenal

Tank Automotive Command
Aberdeen Proving Grounds
Natick Research, Develop-

ment and Engincering Center
(NRDEC)

COMMAND REPRESENTED

AMCCOM
ARDEC

AMCCOM

(CRDEC)

AMCCOM

CECOM

LABCOM/ETDL

DESCOM

DESCOM/LTRK
DESCOM/CCAD, AVSCOM
DESCOM/RRAD

LABCOM
LABCOM/HDL

LABCOM/MTL
MICOM
TACOM
TECOM/APG

TROSCOM




3. MATERIALS AND IN-PROCESS TESTING NEEDS SURVEY RESUITS

Over 170 individual responses were received from those participating in the survev. In general, the
survey responses were brief and informal. A few responses were deemed to be specitically
system-oriented and were not considered further in the survey. Some responses were also consid-
ered administrative in nature and were also not considered further. To assist in the analysis of the
survey data, the information provided by each respondent {Information Summary Forms and
briefing presentations) was entered into a computer database and given a maximum of eight
keywords which concisely described the submitted testing need. More specific information
regarding the individual entries and the database format is given in Appendices C, D, and E.

3.1 Survey Reporting Format

The Testing Needs Survey results have been organized into three ditferent contigurations:
(1) Stmmary by Product Category, (2) Summary by Problem Areas, and (3) Summary by Testing
Technology. Each of the summary configurations encompasses all of the responses in the survey
and represents only a different perspective on the same data. In this manner, specitic products and
testing needs have been grouped to identify frequently ceeurring needs anc,/or needs common
across multiple Armyv commodities.

The Product Category Summary tocuses on testing needs related to specific Army products.
[t has been subdivided into groupings by Ammunition aind Weapons, Tracked Combat and Tactical
Support Vehicles, Aireraft and their components, Missiles and their components, Personnel Support
Equipment and items, and Electronic Equipment and Software requirements.

The Problem Areas Summary focuses on the major problem groups identified in the survey
This summary has been subdivided into the following general problem areas:

Materials Characterization and Properties
Automated Testing and In-Process Control
Diagnostic Testing and Assessment

Bonding and Adhesive Joining Technology
Materials Durability and Structural Integrity
Nuclear, Biological and Chemical Testing Problems
Sensors, Optics and Measurement Technology
Energeties and Munitions Testing

Other Armyv Testing Problems

B e
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The Summary by Testing Technology identities the more common methods used in the
evaduation of materials and components. This summary has been subdivided into the categories of
Mechanical Testing. Chemical Testing. Nondestructive Testing, and Electronies and Software
Testing. Other identitied testing technologies are grouped in a separate category,

3.2 Testing Needs Summary by Product Categories

Of the 174 survey responses evaluated. 69 (4077) were categorized as being related to
ammunition and weapons: 47 (2777) were related to vehicles: 33 (1977) were related to aireratt
equipment and products: 9 (57 ) were related to missiles elements and products: 56 (3277) were
related to personnel and support equipment; and 22 (1377) were related to celectronic materials,
cquipment. and software. Since some of the submissions had direct relation to multiple categories,
these numbers total more than the 174 individual survey responses. The following sections contain




descriptions which highlight the most prominent testing needs in each of these categories. Table 2
summarizes the testing needs identified by product category; Figure 1 shows the pcrccnt;mc of
survey responses for each product category. Refer to Appendices C, D, and E for a complete
listing of the individual submitted testing - _eds.

3.2.1 Ammunition and Weapons

This Army product category considers those products which are best described by
the following terms: explosives, pyrotechnics, and propellants; munition body, fuzes, bands. seals,
ete.; artillery tubes, rifle barrels, breech components, et fire control mechanisms: ballistic
phenomena and simulation; and oth=r munitions, devices, or functions which are most airectly
related to army ammunitions and weapons.

The ammunition and weapons category of Army products commanded the most
attention of the surveyed responses. NDE and inspection techniques related to gun tubes is the
area most in need of testing techniques. Emphasis was placed on more automated inspection and
evaluation methods and systems.  The testing needs are directed at gun tube materials and at
coating technology for corrosion and wear resistance. Plating processes used in gun tubes are in
need of control techmiques for real-time ¢ ality control.  Testing methods are needed tor both
chemical analysis and plating analvsis during the plating process. Field inspection techniques and
equipment are also needed for these weapons. Testing needs for composite materials to be used
in plinned systems are also drawing attention from difterent perspectives.  More standardized
mechanical tests of composite materials to determine properties are needed. After implementing
composites on weapons systems, standardized nondestructive evaluation (NDE) methods are
sought. The development of ceramics for gun tubes and weapons in general has prompted a need
for testing methods that can be applied for simple and reliable material evaluation.

Testing methods to evaluate the condition of stored munitions and propellants could
have significant impact on the large stockpiles in the Army inventory. Visicn systems and inspec-
tion technology could also have an impact on the current tedious methods of boroscopic gun tube
inspections. In general. vision technology and intelligent systems could remove the subjective
judgement involved in many types of visual inspections and evaluatisns, color determination for
chemical agent detection, eftectiveness testing of obscurants, corrosion measurement in gun tubes.
and many other applications.

322 Vehicles, Tracked Combat and Tactical Support

This Army product category considers those products which are best described by
the following terms: tanks: armored personnel cirriers: tracked artillery; wheeled vehicles: vehicle
armor; lrmd\ road wheels; engines, transmissions, gears, bearings, hrdl\es ete.; other vehicle items
or functions which are most dlrutlv related to these tvpes f Army vehicles.

The call for testing needs related to Tracked Combat and Tactical Support Vehicles
ranked third among the surveyed responses. Automated inspection techniques and equipment
were commonly referenced in relation to engines and engine components, o rticularly at the
depot/maintenance level. The testing needs were those applicable to bearings. transmissions.
engine dimensioning, oils and fubricants, structural welds and repairs, and adhesive bonds.
Methods of monitoring and accurately determining wear on bearing surfaces and gear mechanisms
are needed for vehicies, aircraft, and system control mechanisms.  In the maintenance phase,
accurate,  automated  dimensioning methods and  equipment are needed  for the many
time-consuming tolerance checks necessary during engine rebuilding. Reliable testing methods for
on-line lubricant analysis could serve to extend the service life of many components by indicating
appropriate service intervals before excessive wear d images the part.




TABLE 2

SUMMARY OF TESTING NEEDS BY PRODUCT CATEGORY

Ammunition and
Weapons

Vehicles, Tracked
Combat & Tactical
Support

Aircraft

Missiles

Gun Tubes -
Automated inspection methods and systems
Modern manufacturing methods and control techniques
Plating process control and evaluation techniques
Corrosion and wear resistant materials and inspection techniques
Ficld inspection techniques and cquipment
NDE mcthods for ccramic materials
Stored Munitions & Propellants -
NDE methods to determine propellant quality
Rapid inspection methods for stored munitions

Engincs & Components -
Automated inspection methods
Testing methods for bearings, gears and mechanisms,
transmissions, oils and lubricants
Engine dimensional testing, depot/maintenance
Structures -
Materials testing methods for metals and emerging
materials, i.e., composites, ceramics, clc.
Welding Technology -
Weld process control techniques
Automated inspection technigues
Adhesive Bonding -
NDE mcthods for bond integrity asscssment
Accurate mechanical bond strength test methods

Engincs -
Wear cvaluation and monitoring
Hydrogen embrittlement of engine components
Corrosion dcetection and control
Structures -
Corrosion detection, control, and prevention
Plating cvaluation, plating process control
Composite materials evaluation methods
Adhesive Bonding -
NDE mcthods for bond integrity and strength

Rocket Motor Casings and Propellants -
NDE mcthods for casing inspection
NDE mcthods for propellant quality and stability
Elcctronic Subsystems & Elements -
Mcchanical testing of electronic subassemblics,
vibrations testing, shock testing, rcliability
Testing technology for semiconductor materials
and microclectronic devices

9




TABLE 2 (Continued)

SUMMARY OF TESTING NEEDS BY PRODUCT CATEGORY

ARMY PRODUCT CATEGORY

Personnel and Support
Equipment

Electronic Equipment
and Software

PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Clo i, suits, Masks, Fabrics, Strapping -
NDE methods for aging duc to exposure
Environmental durability testing methods
Effectiveness testing against NBC agents
NBC Agents -
Rapid, automated detection techniques for materials
lesting and cvaluation
Rapid detection techniques and instruments for
field situations
Shelters -
Testing and evaluation methods for composites
Rations and Food Items -
Evaluation methods for food storage containers
Testing methods for packaging and scal integrity
Food quality and storage stability testing

Microclectronics/Sensor Technology -
Scmiconductor wafer and device evaluation methods
Testing methods to improve yicld
Life estimation techniques
Assembly Technology -
Circuit board evaluation technology
Solder joint NDE mecthods
Reliability testing methods
Software -
Model verification techniques
Process and manufacturing control software
Evaluation of battleficld networking
Testing of artificial intelligence implementations

10




U.S. ARMY TESTING NEEDS SURVEY
PROBLEM SUBMISSIONS BY PRODUCT CATEGORY

% OF SUBMISSIONS
98

33

39

23 A

28 -

153 -

AMW VEH AIR MIS PER ELS
PRODUCT CATEGORY

Figure 1. This chart shows the percentages of the Testing Needs Survey submissions organized
bv Army product categories. Since some submissions were applicable to multiple
categories, total percentages exceed 10097,

Legend: AMW- Ammunition and Weapons
VEH - Vcehicles, Tracked Combat and Tactical Support

ALK - Alrcraft. Components and Related Equipment

MIS - Missiles, Components and Related Equipment

PER - Personnel Items and Support Ecuipment

ELS - Electronic Equipment and Software Support
11




Engine materials were also frequently referenced. Most of the engine materials
testing needs were applicable to the existing materials (metals in general); however, the emergence
of ceramic engine materials will require testing methodologies which have yet to mature and will
need significant development.

Also, the needs for reliable and field-applicable weld inspection methods are still
present despite the many years of development in industry. Automated methods of inspecting
welded structures and repairs are needed in order to remove the uncertainty of visual inspection.

More frequently now, adhesive bonds are taking the place of welded or fastened
joints. In spite of recent focus in this area, bond evaluation techniques are still in development and
in high demand for the manufacturing and maintenance operations.

New armor materials and technologies are in constant development. Again,
ceramics and composites are the materials most in need of new evaluation methods.

323 Aircraft

This Army product category considers those products which are best described by
the following terms: helicopters; light aircraft; remotely piloted aircraft; rotor blades, materials,
panels, etc.; atreraft engines and components, including transmissions, gears, bearings, etc.; aircraft
structures and materials; other components or functions which are most directly related to Army
aircraft.

The testing needs for Army aircraft and related equipment can be described by the
following keywords: engines, corrosion, composites, and adhesives. Testing methods related to
aircraft engines are needed for the evaluation of bearings, oils and lubricants, grinding burn damage
to engine materials, and material degradation resulting from hydrogen embrittlement. The early
detection of corrosion damage to aircraft structures and components remains to be achieved
despite efforts throughout the industry. Army needs in this area parallel the needs for corrosion
testing in the aircraft industry in general.

Related to the corrosion problem is the evaluation of platings on aircraft compo-
nents (and many other components) which requires the development of easily applicable testing
techniques. Control of plating processes, thickness determination, and plating adhesion evaluation
are clearly expressed needs for Army materiel.

Developments in the use of composite materials have also found their way into
many Army aircraft structures. The assessment of damage to composite materials is an area in
need of a significant amount of further development. The variety of composite materials and their
applications make common assessment techniques difficult to achieve. Nonetheless, standardized
and reliable testing methods are needed for use Army-wide for composite materials acceptance and
subsequent damage assessment and maintenance.

Along with composite materials, adhesives are used with growing frequency in Army
aircraft and systems. Their weight and strength advantages (among others) are tempered by the
difficulty of inspecting or evaluating the condition of the joints. These difficulties arise both during
manufacturing and during service maintenance. The use of composite materials and adhesive
joining in critical applications, such as rotor blades and control surfaces, highlight the need for
accurate and reliable testing methods for Army aircraft.




324 Missiles

This Army product category considers those products which are best described by
the following terms: missiles and missile system components; casings, liners, and missile propel-
lants; missile guidance and target discrimination equipment; missile sensors and electronic
elements: other materials, devices, or functions which are most directly related to missiles and their
systems.

The Army missiles product category produced the feast number of respenses from
the participating commands. This should not reflect less urgent reeds. Many of the testing needs
for missiles are the same needs expressed in other product categories.  Specific to the missiles
category are the needs for rocket motor casing and propellant inspection methods and vibration
testing methods for integrated electronics. The use of solid propellants in modern rockets requires
inspection methods capable of detecting propellant/casing delaminations and propellant density
variations. Damage to rocket motors during storage and shipping is often not detected in external
visual inspection. Yet, the undetected condition poses a serious hazard to operating personnel and
equipment.

Missiles also incorporate integrated electronics for guidance and control, and target
acquisition, identification, and tracking. A need exists for vibration testing for these electronic
elements. The physical environment to which missiles are exposed during operation places severe
requirements on the reliability of the various elements. Many electronics testing needs were also
expressed in relation to their applications to missile systems. Sensor technology, electronic system
reliability, and artificial intelligence testing methodology needs are described in the electronics
product category in Paragraph 3.2.6.

325 Personnel and Support Equipment

This Army product category considers those products which are best described by
the following terms: personnel items, clothing, fabrics, helmets and body armor; masking devices
and personnel protection equipment [nuclear-biological-chemical (NBC)J]. food, rations, food
storage and preparation equipment and facilities; construction equipment and materials, bridging,
etc.; other materials, devices, or functions which are most directly related to personnel and support
equipment.

Personnel items and support equipment testing needs ranked second in the surveyed
responses. Most of the attention in this category was focused on protective clothing items. Testing
methous are needed to evaluate the effectiveness of materials used in suits, masks, and gloves
designed to protect personnel in the NBC warfare environment. Current laboratory methods for
testing against various threats are outdated and do not take advantage of current technology.
While these testing needs are specialized. gains can be made in testing sensitivity and efficiency.
Most of these testing needs involve the determination of agent absorption, permeation, and
penetration of NBC materials. Rapid detection and identification of NBC agents in the battlefield
are also needed to assist personnel in selecting the proper defensive response. Again, some of the
current methods involve subjective human interpretation of the response (color change) of
chemically sensitive papers and materials. A more rapid, automated testing method, material, or
detector is needed.  Decontamination testing methods are also needed to determine the
effectiveness of the neutralizing actions. Paint coatings, fabrics, and other materials must be tested
to determine the extent of absorption of NBC agents and any post-decontamination residue. In
relation to the testing of materials against NBC agents, safe and effective agent simulator materials
are needed to reduce both the hazards involved and the resulting waste products.




Other pevsonnel/support items receiving attention in the survey include shelters,
parachute/strapping materials, and food packaging technology. The light weight and strength
advantages of composite materials are being applied to shelters: testing and inspection methods are
needed for maintenance of these structures. Parachute and strapping materials degrade with time,
exposure, and use. Accurate testing methods for these materials are needed for periodic evaluation
of their integrity. Rations and food items are stored for long periods and testing methods are
needed to effectively evaluate the condition of the packaging and the integrity of the seal.

3.2.6 Electronics/Software Equipment

This Army product category considers those products which are best described by
the following terms:  command. communication, control, and intelligence (CCCIy electronic
equipment; battlefield networking and decision support equipment and software: microwave and
millimeter wave technologv: semiconductor and sensor technology; other materials, devices, or
functions which are most directly related to electronic equipment and software requirements.

Electronic devices. equipment, and software are common now in nearly every Army
product category. The problems in need of testing methods can be generally grouped into semi-
conductor/sensor technology, assembly technology, reliability analysis, artificial intelligence and
programming. The most basic niceds in this category involve testing methods to determine the
quality of semiconductor sensor and microelectronics materials.  Because of the exotic nature of
these materials, production cfficiency, product yield, and component reliability are low.

The emergence of microwave and millimeter wave technology has presented new
problems for equipment designs and their evaluation. The assembly of electronic circuits and
devices requires many interconnections at the semiconductor packaging stage, at the circuit Sourd
level, and at the system level. Solder joint integrity is a common source of reliability problems, and
efficient testing methods are needed to evaluate the many joints present at all levels of assembly.
This tedious effort can be aided by the use of automated inspection systems 101 electronic
assemblies. Efforts in improving solder joint integrity can go a long way in improving the reliability
concerns in military systems and subsystem elements. However, electronic component reliability
(semiconductors and other components) remains to challenge testing methodologies. )

Efforts to predict remaining life and failure of electronic elements are impeded by
the lack of testing methods to quantify characteristics which are indicative of component life
expectancy. Modern computer technology brings with it many possibilities for automated applica-
tions, expert systems, and the implementation of artificial intelligence. This technology can be
exploited to the benefit of all Army product categories; tesiing technology in general can be refined
and made more refiable through the use of automated systems.

Many testing needs for well defined processes in manufacturing and maintenance
can be achieved through the use of expert systems for process control and decision support. Expert
systems and artificial intelligence can also be implemented for testing target acquisition and pattern
recognition systems used in many Army applications.

3.3  Testing Needs Summary by Problem Areas

The survey responses were also organized according to the outstanding problem areas
identified in the submitted testing needs. The problem areas are identified as follows:




(1)  Materials Character zation and Properties

(2) Automated Testing and In-Process Control

(3) Diagnostic Testing and Assessment

(4) Bonding and Adhesive Technology

(5) Materials Durability and Structural Integrity

(6) Nuclear, Biological, and Chemical Test Methodology
(7)  Sensors, Optics, and Measurement Technology

(8) Energetics and Munitions Tests

(9) Other Army Testing Problems

Since most of the testing needs fall into multiple problem areas, the total of the occurrences in all
of the categories exceeds the number of actual submissions. The following sections contain
descriptions which highlight thc most prominent testing needs in each of the categories. Table 3
summarizes the testing needs identified by problem area; Figure 2 shows the percentage of survey
responses for each problem area. Refer to the Appendices for individual listings of submitted
testing needs.

3.3.1 Materials Characterization and Properties

Testing needs that addressed the determination of the physical properties of specific
materials were grouped together in this category, which includes 47% of the survey responses.
Typically, these testing needs involve the quantification of various material properties such as yield
strength, elasticity, residual stress and dynamic stress measurement. The chemical properties and
compatibility of materials are also considered in this category.

Composite materials were most frequently mentioned in the survey responses. The
growing use of composites in many Army systems brings with it testing needs specific to each of the
applications. Conventional methods for testing the mechanical properties of materials are often
not applicable to composites. Special setups and equipment are needed to accurately measure
composite characteristics without the assumptions routinely applied in metals testing. Problems in
composite testing are compounded by the variety of the materials. Metal matrix, graphite epoxy.
and kevlar wound composite, among other composite materials, have been applied to numerous
Army commodities in development or already in the inventory. The testing needs expressed in the
survey call for accurate composite materials testing methods, standardization of test methods and
procedures, and a clear definition of the limitations of the techniques. Acceptance standards ure
also needed for new composite materials and components which will be incorporated into Army
systems. Issues of damage assessment and the maintenance and repair of these materials are also
of concern to the Army commodity commands.

Testing methods for ceramic materials also received significant attention in the
survey responses. These materials are in development for armor applications, gun tubes, engine
components, and other applications requiring high strength at elevated temperatures. Testing
methods for ceramics are in evolutionary development; as such, serious direction is needed to apply
proper test methodology to these new materials. As an example, molded ceramics require a
carefully controlled curing cycle. Methods are needed to monitor the curing cycle to assure proper
treatment which yields materials of consistent properties. As with composite materials, mechanical
tests specific to ceramics are needed for the accurate assessment of material properties.

Metals and other conventional materials continue to drive the majority of the
commodity applications. More frequently, efforts are being made to predict the lifetime and/or
the remaining life of critical components; methods are needed to sense or measure parameters
which may be indicative of material life. A common approach to prolonging the life of metals is
tu protect them with the use of platings. This chemical process is in need of monitoring and
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TABLE 3

SUMMARY OF TESTING NEEDS BY PROBLEM AREAS

TESTING PROBLEM AREA PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY
Materials Composite Materials -

Characterization Testing methods, standards and procedures

and Properties Damagge assessment techniques

Repair and maintenance guidelines for composites
NDE methods
Ceramic Materials -
Testing methods, standards and procedures
Mcchanical testing techniques
Cure monitoring and control
Armor and AntiArmor Materials Testing
Glass and Plastic Pancl Testing Mcthods
Elastomers Materials Development and Testing
Modcling Techniques -
Software for matcrial and design evaluation

Automated Testing Test Automation -
and In-Process Manufacturing tests, quality/tolerance checks
Control Dimensioning in maintenance operations

Test data analysis and dccision support
Gun tube inspections
Circuit board inspections and cvaiuations
Weld inspections, cle.
Process Control -
Gun tube manufacturing and machining
Plating processes in gun tubes, engine components,
aircraft parts and structures
Welding processes in mdnul\ulunnk and maintenance
Scnsor technology for in-process control

Diagnostic Testing Nondestructive Evaluation Mcthods -
and Asscssment Composite materials manufacturing defects,

delaminations, improper lay-up, inadequate curing;
Damage detection and assessment
Adhesive bond cvaluation, strength and integrity
Ceranne materials, cure testing, detection of
manufacturing defects
Inspection of platings and detection of corrosion
Sensors for quality control during manufacturing

Semiconductor Matcrials -
Quality assessment of exotic semiconductor and
sensor materials to improve yield

Electronic Circuit Assemblics -
Inspection methods for solder joints and multi-
lavered assemblies
Life estimation tests and techmques
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TABLE 3 (Continued)

SUMMARY OF TESTING NEEDS BY PRORLEM AREAS

TESTING PROBLEM AREA PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Bonding and Adhesive Bond Strength Determination -
Technolegy Accurate mechanical testing methods and NDE methods

Welding Technology -
Automated welding and inspection techniques

Soldering Technology -
Rapid inspection techniques

Plating Adhesion -
Inspection methods to determine plating quality
In-process testing of platings

Matcrials Durability Corrosion Detection and Assessment -
and Structural NDE methods for gun tubes, aircraft structures and
Integrity components, and engines and components

Wear Determination -
Bearings, engine components, gears and mechanisms
Gun tubes and gun tube platings
Oil and lubricant quality monitoring
Solder Joint Mcchanical Integrity -
Vibration testing and high-g event simulation/tests
Elastomer Materials Durability Testing
Fabric, Tenting, and Strapping -
Mechanical durability testing
Environmental susceptibility testing

Nuclear, Biological, Rapid Agent Detection Techniques and Equipment -
and Chemical Modern penctrability techniques and eauipiucnt
Testing Automated cnsemble/mask iesting

Field ageni detection instruments
Chemical Agent Effects on Materials -
Effects on paints, coatings, sealants, clastomer,
composites, and other commodity matcerials
Hazardous Waste Control -
Use of accurate simulants to reduce waste
Waste storage monitoring techniques

Sensors, Optics, Scnsors for Automated Testing and In-Process Control -
and Mcasurcment Weld process monitoring and control techniques
Technology Plating process monitoring and control techniques

Automated nondcestructive evaluation
Vision Systems for Critical Inspections -
Expert systems, artificial intelligence
Mecasurement Technology -
Lascr applications in gun tube manufacturing
Remote sensing of motion, vibration, and velocity
in ballistic testing
Non-contact clectronic device interrogation




TABLE 3 (Continued)

SUMMARY OF TESTING NEEDS BY PROBLEM AREAS

TESTING PROBLEM AREA PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY
Energetics and Rocket Motor Casing and Propellant Testing -
Munitions Testing NDE mcthods for rocket motor inspections

Propellant quality testing methods
Munitions Testing -
Neutral test bed for mortar/life fire testing
Munitions Stockpiles Testing -
Encrgetic materials stability test techniques for
stockpiled munitions

Other Army Testing Softwarc Modcling and Simulation -
Problems Solder joint modeling

Ballistic events, high-g cvents
Plasticity theory, armor & antiarmor materials
Process control software & simulation
Artificial intelligence, ncural networks
Test interpretation and decision support software
Software reliability testing methods

Testing Procedures and Standards -
Standardized tests and procedures for composites
and cmerging materials

Huazardous Waste Monitoring and Reduction




U.S. ARMY TESTING NEEDS SURVEY
SUBMISSIONS BY PROBLEM AREAS
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Figure 2. This chart shows the percentages of the Testing Needs Survey submissions organized
by the major identified problem areas. Since some submissions were applicable to
multiple problem areas, total percentages exceed 10097

Legend: MAT - Materials Characterization and Properties
AIP - Automated Testing and In-Process Control
DIA - Diagnostic Testing and Assessment
BND - Bonding and Adhesive Joining Technology
DUR - Materials Durability and Structural Integrity
NBC - Nuclear, Biological. and Chemical Testing
SOM - Sensors, Optics, and Measurement Technology
ENR - Energetics and Munitions Testing
OTH - Other Army Testing Problem Areas
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control techniques which can result in more consistent plating quality. These plating test needs

extend across a wide variety of Army commodities: gun tubes, engine components, aircraft parts,
and many others. Testing tuhnlqucs are needed to evaluate plating integrity at the maintenance
level as well. Parts are protected from excessive wear with the common use of lubricants and oils;
testing and evaluation techniques for these compounds were also frequently mentioned in the
surveyed responses.

Computer modeling and simulation have been used more frequently to assist
designers in specifying efficient designs without compromising performance characteristics. The
estimations provided by computer models give information for materials and dimensional
selections. This results in more accurate preliminary designs, reducing costly testing and iterative
design modifications. Testing methods are needed to verify the validity and accuracy ol these
computer modeling technigques. While this testing need may be appropriate to the electronics/soft-
ware category, its impact on materials and designs is significant.

33.2 Automated Testing and In-Process Control

A wide variety of testing techniques and methodologies were ottered as possible
solutions to needs within the various Army commodity commands. However, two distinet general-
ized needs were apparent. First, automated testing, inspection, and/or evaluation was a common
thread throughout many of the declared needs. Second, the implementation of process monitoring
and control techniques was a frequently stated objective of many of the survey responses. This
testing need category (337 of survey responses) focuses on automated test methodologies and the
use of control techniques applicable to the evaluation of Army commoditices at all phases of the
materiel life cvcle.

Many test techniques depend heavily on the skill and expericnce of the operator
and may result in ambiguous and inconsistent results. In an effort to improve the repeatability of
tests and the efficiency of the many testing processes, automated svstems are being requested and
implemented The strongest need tor this type of systematic testing approach is in the manutuctur-
ing and maintenance phases of the life cvcle. Automated testing and evaluation were suggested in
the survey responses tor dppll( ations such as inspection of gun tubes. circuit hoard solder joints and
assemblics, welds, and visual i inspections. Automated testing should contribute to more consistent
results, more efficient prnduction. and an increased level of confidence in decisions based on the
test results.

Related to automated testing methodology is the use of sensors and control
mechanisms for manufac uring and maintenance processes. Many tasks on the manutacturing tloor
require processes that rely on accurately repeated conditions in order to produce consistenthy
acceptable results. With a method to monitor critical parameters of the process, manufacturing
efficiency can be significantly enhanced. This effort toward process control must begin with the
sensor and the monitoring techniques for accurate control. An area of common need, mentioned
previously, is the plating processes used tor corrosion and wear control on many parts exposed to
harsh environments. Currently, plating processes rely on established conditions used successtully
in previous batch operations. A means to automatically monitor the deposited material would
greatly improve the coating consistency.

The welding process could benefit from process control techniques. This operation
obviously has many applications throughout the Army, in the production of combat systems and in
their repair and maintenance. A ctive control of welding processes has been demonstrated using
optical, infrared, acoustic, and other sensing techniques. Implementation of these technigues in
Army operations could yield reductions in material loss and rework time, as well as improvements
in pmduct quality.
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333 Diagnostic Testing and Assessment

The testing needs summarized in this category involve those which are directed at
the determination of a material's existing condition relative to some previously established standard
or known condition. This category is not limited to performance or problem analysis, but encom-
passes a broader definition to include inspection methodology and techniques. Diagnostic testing
needs were indicated in nearly half (449%) of the survey responses.

Inspection methods and techniques for a wide variety of Army commodities were
dominant in this category of the testing needs survey. Composite materials are in need of methods
to detect subsurface defects such as delaminations, improper lay-up, voids, inadequate curing, and
other problems. Since composites are used in a wide range of applications, the specific emphasis
of the testing needs varies. Closely coupled with the use of composite materials, adhesive bond
assessment has drawn significant attention because of needs to inspect and accurately evaluate the
bond quality.

Although the testing of metals is a well developed technology, inspection methods
are still needed for corrosion detection, plating and coating evaluation, hydrogen embrittlement
assessment, and wear detection. Many of the existing methodologies or techniques are inadequate
due to poor test accuracy and dated equipment and techniques.

As mentioned in the previous section, testing and inspection methodologies can
benetit signitficantly with the development and application of automated and intelligent systems.
Diagnostic systems for monitoring, inspection, and in-process control can improve test accuracy,
reliability, and efficiency, ruullmL in the reduction of wasted materials and improved quality. This
theme was clearly evident in many of the testing needs survey submissions.

Two diagnostic technigues that were brietly deseribed in the survey could benetit
the manufacturing of electronic components and subsvstems. A magneto-optical mapper (MOM)
employs a method by which the vield of exotic semiconductor sensor materials can be enhanced.
With the MOM technique. semiconductor water material can he examined in an early stage ot
production. indicating the “good® arcas of the water, then allowing selective processing of those
productive regions. This technique may have a significant impact on the vield of many exotic
semiconductor materials used in Army sensor devices,

The second technique of signiticance 1s an inspection method called Taminography.
Electronie arcuit assemblies have become more densely packed with the more frequent use of
multi-lavered printed circuit boards and surtace mount technology. 1 uminuumhv has the potential
to quic kl\ and sefectively examine individual lavers of a completed multi-taver circuit card assembly.
This task is virtus illy Ilﬂp()\\lhlt to perform using conventional methods once components have been
installed on the board. The further dudopmcnl of this tvpe of testing technigque should tavorably
impact the production of electronic assemblies for Army svstems and other government and
industrial equipment.

Another goal of diagnostic testing and assessment s to provide usetul information
to determine the remaining hfe of materials and components. Methods are needed toindicate the
remaining lite by monitoring techniques and sensors. This need was specifically mentioned in the
survey for clectronic components and subassemblies.




334 Bonding and Adhesive Joining Technology

Material bonding technology in this category includes adhesive joining applications,
soldering, welding technology, and the adhesion of plated or coated materials. In 167 of the
survey submussions, bonding or je ining problems were directly or indirectly associated with a testing
need.

The problem of inspecting adhesively bonded joints has received recent specific
focus throughout the Ariny. NDE techniques are in current development for a variety of applica-
tions, but most attention has been given to adhesively bonded composites and aircraft applications.
The survey respondents reflected this emphasis with calls for NDE methods to evaluate composite
structures used in aircratt, weapons systemns, vehicles, missiles, - nd shelters. While some evaluation
methods nave been developed for spcuhc applications, their use in other situations is hindered by
limitations of the techniques and a lack of confidence in the test results. Similarly, mechanical
testing techniques tor adhesion strength do not accurately simulate loads that a joint encounters in
real-life situations. Thus, throughout the Army there is a need to provide accurate and realistic
cuidelines, standards, and procedures for adhesive and composite testing and inspection which
clearly define the limitations and specify where the techniques can be applied.

Welding technology may be considered another type of bonding problem within
this category. A ye neral need exists for monitoring and coatrol techniques to d”OW the automation
and in-process control of the welding.  This technology must begin with the development of
appropriate sensing techniques that would allow accurate control of a welding process. This may
include optical. infrared. and other sensing schemes which could provide information that would
indicate the ongoing condition of the weld and prevent out-of-tolerance conditions.  The result
would be more consistene quality welds, which may reduce the need for post-fabrication weld
inspection. Where weld inspections are still required, automated systems and intelligent analvsis
of examination data s needed.

The adhesion of plating material to base material is also a bonding problem, which
drew significant attention in the survey. Plating technology is used in applications such as gun
tubes, engine components, airframe structures, bolts and fasteners, and many other applications
throughout the Armv. Platings are vital to protect materials from corrosion and enhance their wear
resistance characteristies. Diagnostic methods are needed to determine if platings are properly
applied and te determine the quality of adhesion to the underlying material. By developing
In-process controf techniques. the plating process can be made more reliable than the current batch
processing and testing techniques.

Soldering s a bonding or joining process that relies on proper mechanical and
clectrical integrity. The survey responses indicated a need for solder joint msputlon techniques
which could ke Applnd to densely populated circuit boards. Radiographic inspection methods

coupled with appropriate image processing could be very usetul in easing the tedious task of solder
joint inspection. Methods to verity the electrical integrity of solder joints are also needed. With
the Targe number of inspections that must be performed in this application, a4 systematic and
automated inspection approach is needed.

335 Materials Durability and Structural Integrity

This category of Army testing problems is directed toward the problems associated
with meterial integrity and mechanical qualities. Problems of wear, corrosion, mechanical strength
and response are typical of those considered in the grouping. About 287 of the sunvey responsc.
were related to problems of this nature,
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Concerns for corrosion detection and damage assessment techniques were indicated
frequently in the survey. NDE techniques for detecting corrosion in gun tubes, aircraft structures.
and engine components are in high demand, particularly at the depot/maintenance level of product
support. Methods are needed to quantify the extent of corrosion damage to assist in run/retire
decisions. In gun tube applications, some corrosion inspection procedures involve subjective visual
inspection to decide if parts should be refurbished or retired. Modern vision systems with
appropriate image processing and image analysis intelligence are needed to facilitate these tyvpes
of inspections.

Testing methods to determine wear were indicated in relation to engine
components, bearings, platings, and gun tubes. Wear determination may be directly measured or
can be inferred by monitoring operating parameters or oiher indicators. In engine applications. the
accumulated deposits in oils and lubricants may be detected to indicate wear. Methods are also
needed to monitor the quality of oils and lubricants to prevent viscosity breakd.wn, which results
in excessive wear. Bearings and gears, with applications in engines, aircraft and vehicles,
transmissions and drive mechanisms, are also in need of wear measurement techniques.

The mechanical durability of solder joints and circuit boards must be tested in order
to ensure reliable operation in the field. While some testing procedures are in place, most
techniques do not realistically test the components or subsystems. More accurate vibration testing
is needed. This is particularly true of electronic elements included in missiles, which experience
high-g loading.

Other materials that require durability testing are elastomers and fabrics.
Elastomers used on tank track pads suffer from severe wear. New materials in development need
testing methods which can realistically indicate how they would perform in field situations.
Similarly. fabric materials used in uniforms, tenting, strapping, parachutes, etc., are also in need of
accurate testing methods to determine the wear durability of the materials.

Finally, environmental testing methods and equipment are needed for many
different Army commodities. While many Army procedures require some form of environmental
testing, these requirements are waived in some instances due to a lack of equipment for a
particular application. Materials mentioned in the survey responses as needing environmental
testing methods were glass and plastic panels, nylon and other fabrics, and food and ration items.

33.6 Nuclear, Biological, Chemical Testing Problems

.

Although the Nuclear, Biological, and Chemical (NBC) testing problems
represented a relatively small portion of the survey responses (1162), the testing needs in this
category are rather specialized.  Problems of agent detection and effectiveness of defensive
materials and devices dominated the cited testing needs.

- The testing methods for chemical and biological agents require accurate measure-
ment and detection techniques because of the small quantities used and the potency of the agents.
The equipment used in these tests is generally of dated technology. Tests are performed to
determine agent penetrability against various materials and protective ensembles. Technological
advancement is needed through automated testing in the laboratory and for protective item testing.
Also, sensitive detection methods for minute quantities of agents are needed for tield situations in
order to provide the earliest possible warning of danger to allow quick troop response.

Testing is needed to determine the effects of chemical agents on various materials
such as paints, coatings, elastomers, composites, adhesives and sealants, among many others.
Materials that provide more effective resistance to agent penetration are needed. The decontami-
nation process is very aggressive to the exposed materials.  Testing methods are needed to
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determine the effectiveness of the cleaning process and to measure its effects on the underlying
materials.

Hazardous wastes are a byproduct of the necessary testing of chemical agent
defensive measures and equipment. Testing methods are needed, however, which reduce the
production of the dangerous byproducts. The use of less hazardous agent simulants has been
suggested. This may be accomplished if the simulants can be shown to accurately mimic the true
agent reactions and penetrability characteristics. Testing methods are also needed for the monitor-
ing of hazardous waste storage sites in order to prevent environmental contamination.

33.7 Sensors, Optics, and Measurement Technology

This category of testing problems groups together those testing needs for sensing
and measurement techniques and technologies. Problems related to this category were mentioned
in 20% of the survey responses. Included here are the many sensing requirements for automated
and in-process testing. Also included are those needs for the processing of visual inspection and
measurement information.

Throughout the survey responses, a call for more efficient automated testing and
in-process control techniques has been apparent. These needs imply a means of sensing
parameters of the test or process that will provide accurate data for appropriate control functions
and test decisions. The sensing needs for in-process control include weld process monitoring,
plating process evaluation (both chemistry analysis and deposition measurement), and machining
process control. The technologies applied in these situations vary greatly. However, the end result
is to indicate the condition of an ongoing process in order to maintain a particular level of quality
which results in a minimum amount of post-production rework or adjustment.

Commodity testing in general is a necessary but time-consuming process. Consider-
ing the current state of the art in automated, intelligent systems, significant improvements in test
productivity and accuracy can be achieved by automating many commodity tests. This approach
can be applied to materials testing (gun tube manufacturing, etc.), testing in many maintenance
operations (engine overhaul, dimensioning, etc.), and electronic subsystems testing, among many
others. Inspection processes using NDE techniques can also benefit from automated systems and
data interpretation. The use of vision systems with image analysis capabilities can greatly improve
tedious visual inspections, and can help to avoid skill-related test results and interpretation.

Identified in the survey were several Army testing situations which could benefit
from the use of laser technology. Gun tube manufacturing can use laser technology for accurate
straightness control and measurement. Laser methods can also be applied to ballistic and vibration
testing. In ballistics, weapon, target, and projectile motions and velocity can be sensed by laser
techniques. Laser technology has also been proposed as a means of sensing the performance of
electronic devices in a non-contact manner, avoiding electronic noise, interference, and loading
concerns.

338 Energetics and Munitions Testing

The testing of energetic materials and munitions received attention in 117 of the
survey responses. This category encompasses propellant testing, rocket motor testing, munitions
testing (live-fire testing), and those tests involving the energetic materials.

A testing method is needed to inspect rocket motor casings for internal damage to
the solid propellant.  This inspection is vital to the reliable performance of the missile after
handling and transportation. Since damage to the propellant is often not apparent from exterior
access, radiography and other NDE techniques have been suggested for the inspection. Munition




propellants are also in need of testing techniques. In propellant production, chemical analysis
methods are needed to accurately indicate the quality of the process material and to provide active
control of the process.

The results of munitions testing are affected by many factors in live-fire tests. In
mortar testing, the base plate foundation can influence the test results. From one test site to the
next, conditions vary and thus results vary. A testing method is needed to eliminate or at least
account for this variation in order to reflect the munition’s true performance. A base plate
simulator or neutral test bed has been suggested in the survey.

With the large inventory of stockpiled munitions within the Army, a method is
needed to quickly assess the quality of munitions after prolonged periods of storage. Many
munition stockpiles are simply restricted from access because of the uncertainty of the stability of
the active materials. With a safe nondestructive (perhaps chemical) technique, munition supplies
can be tested to determine if they can still be used or assigned for proper disposition.

339 Other Army Testing Problems

About 17% of the survey responses were grouped together in this category of
testing needs due to the small number of occurrences or because of commonality across diverse
commodities. Predominant in this category are software modeling or simulation needs, which are
as diverse as the Army commodities themselves.

Software modeling and simulation needs were cited for solder joint technology,
ballistic behavior and high-g weapons and events, materials analysis (mechanical simulation,
plasticity theory, armor and antiarmor, etc.), and process control modeling. Testing and evaluation
methods were cited also for the software itself. Methods are needed to verify the validity of
software models, and control and decision algorithms, and to ensure the reliability of program
functioning. Testing of artificial intelligence schemes is needed for automated testing applications
(including intelligent test interpretation) and for weapons systems employing target acquisition
intelligence.

In several survey responses, needs for accurate test procedures and standards were
mentioned. As material and testing technologies evolve and improve, changes in procedures and
standards are slow to be implemented and documented. This delays or prevents the use of newer
materials and testing techniques, despite apparent advantages. In particular, the use, testing. and
repair/maintenance of composite materials is in need of definitive applications procedures and
standards to guide Army personnel.

Finally. issues related to hazardous wastes were cited in numerous survey responses.
Many Army manufacturing and testing processes use and generate waste materials that require
very careful handling, storage, and final disposition. These processes can help to alleviate the
growing problem by using materials that result in less hazardous wastes, both in quantity and in
severity. Testing methods are needed to monitor the stockpiled wastes to prevent their release into
the environment.

34 _ Testing Needs Summary by Testing Technology

The testing needs described in the survey responses usually covered multiple technology
categories.  However, an effort was made to categorize the needs into four classical groups.
Mechanical testing was specified in 77 (449%) of the 174 responses. Chemical testing needs were
called for in 47 (277%) survey submissions. The test technology category with the most survey
responses was that of nondestructive testing; 102 (59¢7) responses indicated an NDT need.
Electronics and sottware testing needs were indicated on 42 (24¢7) of the survey submissions. The
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following subsections contain descriptions that highlight the most prominent testing needs in each
of these categories. Table 4 summarizes the testing needs identified by test technology; Figure 3
shows the percentage of survey responses for each test technology. Refer to the appendices for a
complete listing of the individual submitted testing needs.

3.4.1 Mechanical Testing

This category of testing needs includes those problems where the solution involves
the scientific evaluation of materials/materiel in terms of those properties that stem from elastic
and inelastic response to an applied load. Such properties include, but are not necessarily limited
to toughness, hardness, tensile, shear, elongation, vibration, shock, etc.

The mechanical testing needs presented in the survey responses called for primarily
classical testing methodology. The applications that were described focused on determining the
physical characteristics of a variety of materials: metals, composites, ceramics, fabrics, polymers,
and elastomers. A general need to modernize mechanical testing techniques and equipment was
indicated in the survey. At the same time, the emergence of new materials has created a need for
new approaches to some of the classical mechanical tests. In particular, composite materials in all
their varieties require careful interpretation of mechanical test results since the effects of the
different materials combine to give its overall characteristics. Because of these difficulties. a nced
for standardized test methods and procedures is apparent throughout the A:.ny commodity
commands. Similar testing needs are also in demand for ceramic materials.

Army weapons and systems are being designed for performance in increasingly
harsh conditions. Testing methods are needed to evaluate the effects of vibration, spin and impact
on electronic components, fuze mechanisms. <.nart munitions elements, engine components, and
many other types of components used in Army commodities. Methods are needed to accurately
measure and then simulate these types of mechanical environments. Ballistic and explosive events
are commonly tested in costiy live-fire tests. Through the use of modern testing techniques, much
of this type of testing could be performed in a laboratory setting.

342 Chemical Testing

This category of test technology includes those problems where the solution involves
the determination of the quality of materials by classical volumetric or gravimetric techniques as
well as chromatographic, spectroscopic, thermal, radioanalytic and other methods of chemical
analysis.

Testing needs involving some form of chemical techniques and/or analysis were not
particularly numerous in the survey. However, the scope of the needs varied widely, ranging from
food quality tests to chemical agent testing. Aircraft components, engine components, and gun
tubes are particularly in need of reliable chemical analysis techniques to evaluate the integrity of
the platings applied on many parts. The protection provided by platings is many times com-
promised by poorly prepared surfaces or poor solution chemistry. Chemical methods are needed
to test surface preparation and to monitor and control plating processes, including solution
chemistry. Improved testing methods w.:ld benefit production efficiency and ensure more
consistent application of the protective coatings. Corrosion analysis tests can also help to identity
the causes of corrosive attack and ultimately suggest protective or corrective actions.

Testing methods to determine the performance characteristics of lubricants and oils
are needed as mechanical designs are pushed to severe limits. The early detection of lubricant
degradation or failure through on-line monitoring could prevent excessive wear on many compo-
nents and extend useful product life.  Detection techniques and sensors are needed to allow
monitoring of oil/lubricant quality in engines, transmissions, bearings, and in similar situations.
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TABLE 4

SUMMARY OF TESTING NEEDS BY TEST TECHNOLOGY

TESTING TECHNOLOGY PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Mechanical Testing Materials Testing -

Metals and emerging matcrials, i.c., armor and
antiarmor materials, compositcs, ccramics,
elastomers, ctc.
Material property characterization, classical
physical paramcters, (tensile, compressive, ctc.)

Vibration, Shock, and Ballistic Testing

Standards, Procedures, and Acceptance Criteria

Chemical Testing 0il ar. 3 Lubricant Fraluation Methads -

Dectection of lubricity degradation duc to
excessive wear, environment extremes, ctc.
On-lin¢ analysis techniques

Paints, Coatings, and Scalant Testing -
Shelf life testing methods
Agent and decontamination susceptibility

Plating Processes -
Solution chemistry monitoring techniques
Plating process control techniques

Nuclear, Biological, Chemical Agent Testing -
Testing using chemical agent simulants
Reductions of hazardous wastc gencration
Hazardous waste monitoring techniques

Nondestructive Plating Evaluation Mcthods -

Testing Plating surfacc preparation cvaluation methods
Plating thickness and adhesion testing methods
In-process control techniques for plating

Adhesive Bonds -
NDE mcthods for bond integrity and strength
Detection techniques for dclaminations and
bondline thickness
Dctection techniques for surface contamination
or improper preparation
Composite Maltcrials -
NDE methods for defect detection, internal damage
improper lay-up, improper curing, ctc.
Technology for ultrasonics, acousto-ultrasonics,
thermography, x-ray & ncutron radiography, etc.
Mctals -
Detection of microstructural damage, 1.c., hydrogen
cmbrittlement, grinding burn damage, residual
stress, cle.
Automated and Intelhgent NDE Systems -
NDE data analysis and decision support
Vision systems, cxpert systems, artificial inteHigence
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TABLE 4 (Continued)

SUMMARY OF TESTING NEEDS BY TEST TECHNOLOGY

TESTING TECHNOLOGY

Electronic/Software
Testing

Other Testing
Technology

PROMINENT TESTING NEEDS IDENTIFIED IN SURVEY

Test Automation -
Expert systems, artificial intelligence, automated
data analysis, imaging tecchnology
Component, Circuit, and Subsystem Testing Mcthods -
Reliability testing of electronic components
Shock, vibrations, high-g event simulation
Soldering Technology -
Solder joint integrity testing
Software Testing -
Verification of software algorithms and models

Expert systems & artificial intelligence

Hazardous Wastes Monitoring and Control
MANPRINT Testing -
Human compatibility testing of Army commoditics,
food items, materials, equipment, ctc.
Environmental Testing and Compatibility -
Testing of Army commoditics in harsh cnvironments




U.S. ARMY TESTING NEEDS SURVEY
PROBLEM SUBMISSIONS BY TEST TECHNOLOGY
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Figure 3. This chart shows the percentages of the Testing Needs Survey submissions organized
by Testing Technology. Since some submissions included the use of multiple testing
technologies, total percentages exceed 100,

Legend: MECH - Mechanical Testing Technology
CHEM - Chemical Testing Technology
NDT - Nondestructive Testing Technology
CLES - Electronic and Software Testing Technology
OTH - Other ldentified Testing Technology




The Army uses many different types of paints, coatings, and sealants. A need has
been expressed for testing methods to reliably determine the condition of these materials during
and after long-term storage. Currently, an expiration date is relied upon to decide whether or not
these materials are still useful. It is believed that many of these coatings could be used beyond the
posted expiration date if a simple and reliable testing technique were available.

Testing for protective and defensive measures against chemical agents involves the
use of hazardous materials. Testing methods are needed which utilize more benign chemicals, but
which also accurately model the aggressive nature of the agents. This type of testing may involve
the development of new chemicals or compounds that can react in similar fashions and safely
indicate aggressive action. Testing techniques are also needed to conduct field sampling tor
chemical agent use and to verify decontamination efforts. Chemical testing also gencraies signiti-
cant amounts of waste products which themselves are very hazardous. Disposition of these wastes
is becoming a serious problem for the Army. Neutralization techniques are needed to alleviate this
problem not only for chemical testing by-products but also for wastes generated by plating
processes and many other choinical processes common in the Army.

343 Nondestructive Testing

The testing technology most frequently requested in the survey of testing needs was
that of nondestructive testing. All of the techniques commonly associated with NDT were in
demand; visual/optical inspection, penetrant, ultrasonics, acousto-ultrasonics, acoustic emission,
radiography (x-ray, gamma ray, neutron, tomography), infrared thermography, electromagnetics,
and vibration/modal testing. Other emerging NDT methodologies have been considered in this
category. Excluded from this category, however, is the determination of the functional characteris-
tics of electronic devices, computers, and programs.

The NDT needs specified in the survey were focused in applications such as aircraft,
gun tubes, engines and components, and advanced materials. Once again, the need for improved
plating materials, techniques, and process control methods is apparent in this category of survey
responses. Process control techniques are needed for implementation at the manufacturing and
maintenance stages of many Army commodities. Improved plating materials and simply more
consistency in the application of platings can extend part life and enhance reliability. Other
processes such as welding, propellant manufacturing, and machining operations can benefit from
the use of process control technology. Aircraft structures also suffer from hidden corrosion which
can result in serious defects. NDT methods are needed to inspect these structures and reveal the
presence of corrosion or the conditions which promote corrosive attack.

In gun tube applications, loss of plating material leads to accelerated wear and a
degradation of weapon accuracy. Implementation of vision system technology in tedious visual
inspections (such as gun tube inspections) can improve the consistency and accuracy of these types
of examinations.

The trend toward the use of lighter weight, high-strength materials is accompanied
by the need for new and specialized testing techniques. Composite materials are already widely
used in aircraft structures, and are gaining use in advanced weapons designs. NDT techniques are
urgently needed for accurate and reliable detection of internal damage in these materials. Often.
damage due to impacts and loading conditions is not apparent from the external condition of these
materials. Ceramic and ceramic composite materials are also in need of NDT methods for use in
the curing or manufacturing stage and during the life of these parts.

The use of adhesives in bonding materials together is also gaining use due to
strength to-weight advantages.  However, bond integrity can also be compromised by poorly
prepared adhesion surfaces and adhesives, and by the intrusion of moisture into the joint. Current
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testing methods depend on standardized sample testing and adherence to procedures. Sample test
methods, such as the lap shear test and the peel test, do not accurately model the adhesive loads
or situations of real-world applications. Some NDT methods are currently in development to assess
bond integrity in-situ; for example, ultrasonics and acousto-ultrasonics, thermographic, and
radiographic methods. However, these methods remain to be refined and are largely limited to the
laboratory setting. Since adhesives are used in critical situations such as rotor blades and aircraft
control surfaces, the urgency for the development of adhesives NDT methods is clear. Initiatives
to improve adhesive bonding are already underway within the Army; efforts should be promoted
to implement field testing techniques for bonds as well.

Conventional structural materials, such as steel and aluminum alloys, continue to
be in need of NDT techniques also. Testing methods are needed to characterize micro-structural
material conditions, such as hydrogen embrittlement, grinding burn damage, residual stress, and
other conditions. Glass and plastic materials used in windshields and optics are in need of
techniques to detect degradation due to exposure and scratches. Leak detection methods are
needed for both fuel storage tanks and on-board tanks such as in aircraft. NDT techniques are in
demand for quality monitoring of oils and lubricants in engines and transmissions. Finally, a
general need to implement automated and intelligent inspection systems is clearly in demand across
all Army commodity commands. The driving factors are to improve inspection accuracy and
consistency, and reduce inspection time. A common thread in the requests is the desire to remove
ambiguous and inconsistent human interpretation of test data.

344 Electronic and Software Testing

Considered in this category of testing technology are those problems which are
concerned with the performance characteristics of electronic devices, components, and subsystems.
Computer hardware testing and computer software testing and verification is also included. This
category does not include the testing of the electronic materials themselves.

Testing needs involving electronic techniques and software methodology were
focused in test automation, electronic component and circuit evaluation, and software modeling and
simulation. As mentioned in previous sections, automation of testing processes is a common need
throughout Army materials testing programs. Coupled with the mechanics of automating test
procedures, the use of expert systems, artificial intelligence, or other software methods are needed
to assist in decision processes in materials testing. Imaging technology can be used effectively for
tedious visual inspections or for interpretation of test data with appropriate processing software.

Electronic components, circuits, and subsystems are in need of testing techniques
which can identify failure modes due to electronic transients and the physical environment.
Vibration testing techniques typically excite single-axis movement; 2-axis and 3-axis vibration
environment simulation is also needed for more accurate testing. Techniques for shock testing at
high-g loads are needed for ballistic events and missile subsystems operating in unusually severe
environments. Methods are needed to simply monitor the real-time loading of these high-g
situations. On the circuit board level, methods are needed to more rapidly evaluate circuit board
assemblies. Flaws in soldering must be detected in early stages of manufacturing to avoid
premature failures in field situations. Efforts must also be made on testing methods which can
indicate probable failures or suggest the remaining life of electronic systems.

Modern computer technology has been very useful in mathematically modeling new
engineering designs. These computer models help designers test their designs against modeled load
conditions before being committed to production. The results are more efficient mechanical
designs and greater reliability. Modeling of newer designs, though, is taxing current computer
resources and capabilities. Accurate modeling of these situations will require greater computing
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speeds and larger memory capacities. Reliable and redundant computer resources are needed in
battlefield situations as well. This technology is becoming essential to CCCI functions in the field.

345 Other Testing Technologies

A few testing needs submitted to the survey team warranted categorizing separately.
Those problems which, because of their nature, are not generally covered by one of the test
technology categories above have been collectively considered here.

Environmental issues involving the use and disposition of hazardous wastes have
affected the testing methods used in several Army sectors. Chemical processes used in the
manufacturing of parts and supplies generate waste products that are accumulated and stored for
later disposition. Respondents in the survey noted that control of these waste stockpiles will
require careful testing to detect and prevent contamination of the surrounding environment; those
testing methods are in need of development and implementation. The development of appropriate
neutralization techniques may also help by minimizing the quantities of these hazardous
by-products.

The testing of personnel supplies and materials requires a battery of diverse
compatibility tests. A concept called MANPRINT quantifies differences which affect compatibility
with the soldier; such differences include proportions of human anatomy, human behavioral and
perception patterns, and other features. A need was expressed to expand on this concept to
standardize acceptance testing of personnel supplies.

Environmental exposure testing might also be considered a specialized test technol-
ogy category. Many Army commodities require some form of environmental stress screening by
military specification. However, in many situations, environmental testing equipment is not
available for all requirements. Greater availability of environmental stress screening facilities is
needed for those situations; or a review of the requirement may be appropriate.
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4. SUMMARY AND CONCLUSIONS

The Testing Needs Survey received responses from all Army Major Subordinate Commands
representing the various Army materiel categories. The survey has identified several testing
technologies and product categories which have common needs requiring solutions through test
methodology. These testing needs are driven by the emergence of new materials, by new designs
operating to more severe limits, and by the constant effort to improve system reliability. The
findings of the survey are summarized below in an effort to prioritize the needs. In this way, the
Army can effectively focus available resources on the testing needs which are in demand and which
have commonality across commodity categories. The Army’s desire to remain current with
materials technology and the testing methods required to evaluate those materials indicates a need
to maintain an effective mechanism to assess its technology awareness.

4.1 Maijor Testing Needs Identified in Survey

Nondestructive evaluation techniques in general were the main technology requested in the
surveyed testing needs. Almost every Army product or system requires some sort of NDE
inspection during its life. Inspection methodologies are available; however, NDE expertise and
equipment is limited. Newer techniques are also needed for more reliable inspections and for
applications to the emerging materials. These shortcomings emphasize the Army’s need to focus
resources in addressing NDE technology needs in a concerted effort. Perhaps the most evident
NDE needs involve the detection and assessment of corrosion problems, the evaluation of adhesive
bond integrity, and composite materials evaluation. While these problems are the subject of
current Army attention, their importance to Army-wide interests should be promoted through
coordinated and continued efforts.

The methods used to evaluate most Army products in the manufacturing stage and later
during the life of the products are generally well established techniques. Significant gains can be
achieved in product evaluations by utilizing modern automation_technology with the established
testing techniques. This concept of automating testing processes was also in clear evidence in the
survey responses. The advantages to be gained in product evaluations would be increased produc-
tion efficiency, greater test accuracy, and improved product reliability. Process control techniques
implemented at the manufacturing stage have a significant potential for cost savings by controlling
quality at a very early stage of production. Also, savings in lost materials, reduced rework time,
and end item testing can benefit many Army manufacturing processes.

Throughout the survey and across commodity categories, composite materials were found to
influence many testing needs. The variety of these materials, their performance characteristics, and
their applications make common testing techniques difficult to achieve. Nevertheless, the wide
appeal and distinct advantages of these materials indicate a clear need to establish methods to
accurately evaluate all aspects of their performance. Mechanical and NDT methods for composites
should be regarded as the primary needs for evaluating these materials. As newer composites are
formulated, testing technology must keep pace. Emerging materials such as ceramics, polymers,
and elastomers were frequently targeted for testing needs in the survey responses.

The specific Army products receiving most attention in the survey were gun tubes, aircraft
components, personnel items (clothing and protective items). and engines and components. The
testing needs associated with gun tubes involved testing at both the manufacturing stage and during
the service life of the components. Machining processes for gun tubes required more accurate
control, and plating processes required both control and evaluation techniques.  Gun tube
inspection techniques and live-fire methods were in need of advancement. Aircraft testing needs
included corrosion assessment problems, adhesive bond inspection (including the use of con;posilcs
in bonded structures). and engine, bearing and transmission wear evaluation concerns. Personnel
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protection items were in need of testing methods to evaluate their effectiveness against agent
penetration. Engine testing needs focused on plating assessment, automated testing methods, and
dimensioning techniques.

42 Recommendation for Maintenance of Testing Needs Information

Many common materials problems and testing technology needs exist throughout the various
Army commodity commands. This fact has been made clear in the responses obtained in this
survey. A mechanism is needed to assess on a regular basis the overall materials testing needs
throughout the Army. Because of budget constraints and considerations, it has become imperative
that a redundancy of efforts be minimized as much as possible without sacrificing vital materials
and systems development. To accomplish this, a wider view of Army materials testing needs is
suggested in the form of a regular Army-wide survey and database. This would allow the identifica-
tion of common areas in which more coordinated efforts could be undertaken to the benefit of all
commodity commands. A focusing of resources, including personnel, equipment, and funds, could
promote more productive efforts in locations particularly qualified to address the specific issues.
This approach would avoid the fragmentation of valuable resources within the Army. A clearer
direction toward common Army goals may generate more timely technology devclopments for
implementation at the appropriate sites.
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TABLE 5

SUMMARY OF MAJOR TESTING NEEDS IDENTIFIED IN SURVEY

TESTING NEED/ITEM APPLICATION OR SPECIFIED TEST SITUATION
Nondestructive Plating Evaluation Methods -

Evaluation Mcthods Wear, thickness, adhesion, plating processes

and Techniques Adhesive Bonds -

Bond integrity and strength determination
Composite Materials -

Defect dctection, internal damage, improper lay-up,

state of cure, etc.

Automated Testing Automated Inspection Techniques and Equipment -
Equipment and Automated manufacturing, maintenance, and field testing
In-Proccss Control Process Control Methodology -

Techniqucs Manufacturing, machining, and maintenance

Plating process control (gun tubes, aircraft, etc.)
Welding process control and inspection

Compositc Materials Mechanical Tests Specific to Composites and Ceramics
and other Emerging Inspection/NDE Mcthods for Composites, Ceramics, etc.
Materials Damage Assessment, Repair, and Maintenance Methods

Guidelines, Procedures and Standards for Emerging Materials
Modcling and Evaluation Software for Emerging Materials

Gun Tubces Manufacturing Processes -
Control techniques for machining processcs
Control techniques for plating processes
Maintenance and Ficld Evaluation -
Plating inspcction techniques
Corrosion and wear assessment methods

Aircraft Components Engines, Structurcs, Components -
Wear inspection, evaluation, and monitoring
Corrosion detection, control, and prevention
Plating evaluation, process control techniques
NDE methods for adhesively bonded structures

Personnel Items Clothing, Suits, Masks, Fabrics, Strapping -
and Support NDE mcthods for aging due to exposure
Equipment Environmental durability testing “

NBC Agent Dcefense

State-of-the-art cffectiveness testing

Rapid, automated detection techniques (lab/ficld)
Food Quality, Storage Stability, Containcr Testing

Engincs Plating Process Control Techniques
and Components Plating Inspection Techniques
Wear Evaluation and Monitoring Techniques
Oil and Lubricant Quality Monitoring and Evaluation
Machining, Dimensioning, and Tolcrance Testing
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AUTOMATIC FUZE INSPECTION BY RADIOGRAPHY

PROBLEM

Current methods of radiographic inspection of Army fuzes are subjected to human judgment and
human production limitations, which can lead to inspection errors and potentially dangerous
conditions in the munitions items. Labor costs are associated with the interpretation of radio-
graphic images and the preparation of inspection reports. Also, the use of x-ray film or paper
represents direct costs for materials and film processing labor, as well as indirect costs due to the
time delay for processing and the consequent need for holding areas and associated record keeping.

BENEFITS

Improved product reliability and safety
Improved productivity
Reduced costs

ECONOMICS

Savings: $ 530,000/yr single site implementation
956,000/yr second site implementation
$1,486,000/yr total savings

STATUS

Implementation: August 1989

Location: lowa Army Ammunition Plant

(Second site, Milan Army Ammunition Plant)

End Item: Projectile, 155mm, RAAM, M718/M741
Projectile, 120mm, HEAT, M830
Cartridge, 40mm, HEDP, M430

AFIRS System
Al-1




AUTOMATIC FUZE INSPECTION BY RADIOGRAPHY

This MTT project resulted in a prototype picce of equipment that automatically inspects munition
fuzes by use of real-time filmless x-ray imaging and computerized image analysis. Both hardware
and specialized software were developed under the project. The system not only provides immedi-
ate accept/reject decisions but also furnishes a printout of specific defect attributes on each fuze,
statistical data on groups of fuzes, and digital image recording of all fuzes for archival records.
Although developed for application to RAAM mine fuzes, the system can be easily programmed
and adapted to other items. This equipment has already been adapted to inspect the M764 fuze
used in M830 120mm projectiles, and a similar system is being built for the M549 40 mm fuze.

PROJECTILE, 155MM, AT, M718/741
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MAGNETIC FLUX LEAKAGE INSPECTION SYSTEM

PROBLEM

The M433 stockpile of seven million machine gun cartridges has been permanently suspended
because of several malfunctions caused by cracking. Inadequate methods exist to detect cracks in
this stockpile and other generic cartridge programs, such as the M384 40mm high explosive
cartridge.

BENEFITS

Screening of defective rounds
Improved safety
Reduced cost

ECONOMICS

Savings:  $70,000,000 (after stockpile screening in July 1989)
Savings to investment ratio: 140 to 1

STATUS

Implementation: In process

Location: Milan Army Ammunition Plant (MAAP)

End items: M34 40 mm HE cartridges; M433 cartridges used in MK 19 machine gun;
M42/M46 grenades
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MAGNETIC FLUX LEAKAGE INSPECTION SYSTEM

A magnetic flux inspection system (MFLIS) has been installed at Milan AAP for the screening/
renovation testing of M384 40mm high explosive cartridges. The system will automatically and
nondestructively detect anomalies throughout the part, including within the steel body on the inside
or outside diameter or within the walls of all surfaces, regardless of orientation.

A spin-off implementation application is to convert an MFLIS system for screening seven million
machine gun cartridges. There is no NDT method available to screen this ammunition except
MFLIS. Implementation on the stockpile is expected in 1989.

MFLIS System
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MOBILITY MONITORING SYSTEM

PROBLEM
Lack of availability of instrumentation for vehicle endurance testing
BENEFITS

Enhanced testing capability
Cost reduction
Improved productivity

ECONOMICS

Savings: $500,000 per test (estimated)
Savings to investment ratio: 2 to |

STATUS

Implementation: Completed
Location: ~ Combat Systems Test Activity (CSTA), Yuma Proving Ground
Cold Regions Test Center (CRTC)

Mobility monitoring system vehicle performance recorder
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MOBILITY MONITORING SYSTEM

Endurance testing requires rugged instrumentation. Most ruggedized instrumentation is either
large and heavy or has low performance (low sample rates and/or a small number of data chan-
nels). This MANTECH project developed a set of high-performance, rugged data recorders.
These recorders, available in 32-, 64-, and 256-channel versions, contain onboard signal conditioning.
Data compression algorithms are available to provide up to a 1000-to-1 reduction (histogram) in
stored data values, allowing long duration, high sample rate testing. The Mobility Monitoring
System connects both measured (temperature, vibration) and control (driver name, test course) type
data. The system has been used to test a variety of wheeled and tracked vehicles.

Mobility monitoring system mounted in vehicle (top photo) and bridge boat (bottom photo)
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TRIAXIAL VIBRATION TEST METHOD FOR

MISSILE/ARTILLERY FUZE MATERIEL

PROBLEM

Uniaxial acceptance/qualification vibration tests of tuze and electromechanical ordnance matericel
ar. -.eficient because lite cycle, simultancous, multiaxis vibrations are not reproduced; potential
operational/safety flaws cannot be precipitated: and the procedure is time consuming (repeated

three times).

BENEFITS

o Upgrade of materiel quality/reliability

o Improvement in materiel safety

¢ Reduction in test time by 67 percent

e Reduction in manufacturing cost through the tailored test process

ECONOMICS

Cost avoidance estimate: $2 million
Savings to investment ratio: 10 (o |

STATUS

Implementation: in process
Location: HDL, Adelphi, MD (301) 394-2806

Items supported:  Patriot, M732, MLRS. Tratfic Jam, S-ton Tactruck, Field x-ray, miscellaneous
fuze materiel. Any item up to 1000 pounds within a 2-{t square attachment surtace

to MIL-STD level

M732 artillery fuze - transportation vibration test setup on triaxial tester
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TRIAXIAL VIBRATION TEST METHOD FOR
MISSILE/ARTILLERY FUZE MATERIEL

The uniaxial vibration method used in acceptance/qualification testing of fuze materiel does not
produce multiaxis life cycle vibration, nor does it serve as a practical tool for verifying safety in
many spatial directions within the test item. Therefore, operational and safety-related Naws are
inadequately screened. A new triaxial, random vibration method was developed that reproduces
the measured field vibration in three axes simultaneously, thus reducing test time by 67 percent.
The method was demonstrated up to 15 G rms and 2000 Hz with a 100-1b payload, indicating good
compliance with MIL-STD requirements. Several impressive achievements were demonstrated,
including (1) detection of manufacturing and design-related flaws that were not precipitated, despite
rigorous uniaxial tests per MIL-STD-810 criteria, and (2) repeated precipitation of the identical
failure modes experienced in the ficld (Traffic Jam PS; S-ton Tactruck Transmission CU). HDL
fuze programs that will be using triaxial vibration tests include the Patriot, M732, and MLKS, as
well as related electromechanical ordnance components. The method’s superior test realism
provides for an efficient laboratory procedure that will reduce the cost of expensive field tests of
any Army materiel while preserving the test hardware--a sigmificant advantage in testing missile/
aviation materiel.

Axis

Patriot missile fuze--3D vibration energy envelope for triaxial flight vibration test (rms)
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GAS PHASE LEAKAGE TESTING OF PROTECTIVE MASKS

PROBLEM

Current challenge media yielded imprecise results, could not be detected at low leakage levels, and
required excessive maintenance.

BENEFITS

Consistent leakage results
Detection of low-level leakage
Reduced maintenance costs

ECONOMICS
Savings: $500,000 per year

The primary purpose of the project was to improve consistency of results and lower the threshold
of leak detection. However, a savings/investment ratio of 3.99 is anticipated.

STATUS

Implementation: In process of applying technology to automated protective mask leakage tester;
scheduled completion date is August 1991.

Location: Armament, Munitions and Chemical Command, Chemical Research, Development and
Engineering Center; surveillance and surety sites worldwide; protective mask produc-
tion coniractors.

End Items: M17 and M40 series protective masks.

Protective mask




GAS PHASE LEAKAGE TESTING OF PROTECTIVE MASKS

This project developed inexpensive technology for detecting gas traces using Freon-12 and sulfur
hexafluoride as challenge media. Currently, protective mask leakage testing is performed using a
liquid aerosol as the challenge medium. The aerosol method is less precise and, because of the size
of the aerosol particle, requires a significantly larger leak path to exhibit leakage. Also, the aerosol
reacts with, and congeals in, the plumbing, thus requiring extensive preventive and corrective
maintenance.

In this project, the current M 14 Protective Mask Leakage Tester was modified to permit testing
with either medium. Comparison testing was performed using M17 protective masks. Sulfur
hexafluoride and Freon-12 provided more consistent data and could be detected at much lower
levels than the aerosol. Currently, work is being performed to implement this technology to an
automated protective mask leakage tester to be type classified as the M14A1. Although implemen-
tation is still pending, analysis indicates a savings/investment ratio of 3.99.

Gas phase leakage testing apparatus
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AUTOMATIC ARTILLERY ROCKET GRAIN INSPECTION SYSTEM

PROBLEM

An automatic inspection system for propellant grains is needed to replace current visual and
radiographic methods, which rely on human interpretations that are sometimes er;oneous. Porosity
or cracks in propellant grains can cause rapid burning and overpressere, resulting in a critically
short round. A short round can risk lives of personnel, jeopardize mission accornplishment, and
result in costly malfunction investigations.

BENEFITS

Provides state-of-the-art inspection for rocket grains.

System can be easily adapted to inspection of other grain types.
System uses no chemicals that require treatment or disposal.
Analysis subjectivity is consistent and controllable.

Condition classification is immediate.

Inspection time is reduced.

Data archival is space-saving,

Environmental factors are improved through data archiving.

ECONOMICS

Savings: $129,000 per year for 10 years
Savings to investment ratio: 12.999

STATUS

In process |

155MM, XM864, DPICM PROJECTILE
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AUTOMATIC ARTILLERY ROCKET GRAIN INSPECTION SYSTEM

This program was inaugurated to develop an automated, real-time x-ray inspection system for
detecting flaws and porosity within the body of propellant grains. The new system will replace the
current visual and radiographic system that is expensive, labor intensive, and highly subjective.

The system will be developed employing x-ray technology and computerized decision making. A
trade-off analysis has selected a photon transmission rather than a Compton scattering method.

One prototype system will be designed and fabricated on contract for direct implementation in a
propellant manufacturing plant.

Automatic artillery rocket grain inspection system

A.6-2




APPENDIX A7

STATE-OF-CHARGE METER FOR NON-RECHARGEABLE
LITHIUM BATTERIES




STATE-OF-CHARGE METER FOR NON-RECHARGEABLE
LITHIUM BATTERIES

PROBLEM

Lack of knowledge by users regarding the capacity remaining in lithium/sulfur-dioxide batteries
has led to costly, premature disposal of these batteries. Field studies and examination of batteries
marked for disposal have verified that lithium batteries are being disposed of before all useful life
has been expended.

BENEFITS

Widespread use of a state-of-charge device has the potential of saving the Army millions of dollars
per year through complete usage of the batteries. Also, use of the meter will give soldiers confi-
dence that a partially used battery has sufficient capacity to accomplish a mission.

ECONOMICS
Savings: Approximately $10 million per year
STATUS

Program initiated in FY88.

Prototype state-of-charge meters have been purchased in FY89.

Prototype units were lab tested and field demonstrated at Fort Bragg and Fort Lewis.
Quantities of meters are planned to be purchased in FY90 for field testing.

i‘“j h'

o ¢

Field soldier with AN/PRC-119 SINCGARS radio set
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STATE-OF-CHARGE METER FOR NON-RECHARGEABLE
LITHIUM BATTERIES

Unlike other electrochemical systems, the Jithium system does not possess the simple characteristics
required for measuring remaining capacity (e.g., sloping voltage). A method for state-of-charge
determination of a lithium/sulfur-dioxide battery has been fabricated and tested. Field demonstra-
tions of prototype meters showed that lithium batteries marked for disposal had an average
remaining capacity of 50 percent. Field tests also revealed that approximately 45 percent of these
batteries had a remaining capacity of 75 percent or more.

Soldiers in the field stated that they were reluctant to employ a used battery because they had no
way of knowing whether the battery was good or bad. They further stated that they would consider
a battery with 75 or more percent to be "new," and that a reliable meter would give them confidence
that a partially used battery had sufficient capacity to accomplish a mission.

Widespread use of a state-of-charge meter would not only save millions of dollars but would also
reduce logistics cost (fewer batteries would have to be purchased) and would greatly increase
battery user confidence.

Lithium battery state-of-charge meter
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REFERENCE AMCQA-E LETTER DATED 7 MARCH 1988,
SUBJECT: AMC MATERIAL TESTING NEEDS SURVEY




DEFARTMENT OF THE ARMY
HEADQUARTERS, U. S. ARMY MATERIEL COMMAND
5001 EISENHOWER AVENUE, ALEXANDRIA, VA 22333-0001

S: 7 Mar 88
21 Mar 88

AMCQA-E 23 FEB 1€33

MEMORANDUM FOR: SEE DISTRIBUTION
SUBJECT: AMC Materials Testing Needs

1. Per reference, the Materials Technology Laboratory (MTL), through the
Materials Testing Technology (MTT) Program, strives to bridge the gap between
testing/inspection technology and application requirements. To assist in the
identification of these requirements, MIL needs your help in performing a
comprehensive survey of those areas requiring more advanced testing methodology,
including those testing/inspection procedures with high cost/performance ratios.
Special emphasis will be placed on depot test/inspection needs to assist in

the HQDA "Depot 2000" program.

2. Request a point of contact be provided to MTL by 7 March 1988 for
participation and support of this survey. Along with the MIT administrative
support contractor, the Nondestructive Testing Information Analysis Center
(NTIAC), MTL will develop survey questionnalres and provide composite visit
schedules by 21 March 1988.

3. HQ AMC point of contact is Mr. E. D. Soliven, AMCQA-EQ, AUTOVON 284~8916/20,
and MTL point of contact is Mr. F. Stenton, SLCMI-TMP, AUTOVON 955-5523.

4. Reference AMC Regulation 702-14, 2 January 1979, Materials Testing Technology

(MTT) Program.

RRY/L. STAHL
Assistant Deputy Chief of Staff for
Product Assurance and Testing

FOR THE COMMANDER:




AMCQA-E

SUBJECT: AMC Materials Testing Needs

DISTRIBUTION:
COMMANDER

AMCCOM (AMSMC—-QA(R))
AVSCOM (AMSAV-Q)
CECOM (AMSEL-PA)
DESCOM (AMSDS-Q)
LABCOM (AMSLC-AS)
MICOM (AMSMI-QA)
TACOM (AMSTA—Q)
TECOM (AMSTE-EV)
TROSCOM (AMSTR—Q)
DIR, MTL (SLCMT-TM)
HQ AMC, DCS FOR PRODUCTION (AMCPD)
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DEPARTMENT OF THE ARMY & &,
U.S. ARMY LABORATORY COMMAND f x
MATERIALS TECHNOLOGY LABORATORY : g
WATERTOWN, MASSACHUSETTS 02172-0001 3 i
a, o

. ""bw o
19 April 1988
MEMORANDUM FOR: SEE DISTRIBUTION

SUBJECT: AMC Material Testing Needs Survey

1. Reference AMCQA-E Letter dated 7 March 1988, 21 March 1988, same subject
(Enclosure 1).

2. Pursuant to the reference, this Laboratory will be conducting on-site reviews at
AMC Major Subordinate Commands (MSC's) during the next several months to assist MCS's
in identifying and describing AMC material testing needs. Enclosed herewith
(Enclosure 2) is a copy of “FY1988 AMC Testing Needs Survey - Background
Information."” This document describes in general terms what the survey is intended
to accomplish and how, probable sources of testing needs throughout the material 1ife
cycle, and categories of information. Your comments on this document are hereby
solicited and would be appreciated.

3. A tentative schedule has been established for these reviews (Enclosure 3). The
details of each visit (exact date, time, place, etc.) will be arranged and finalized
betweer the appropriate MTL liaison and the point of contact for each installation.
fhe MTL review team membership can and probably will vary with each visit, but will
generally consist of the MTT Program liaison or a responsible representative of MTL,
and a representative of the Nondestructive Testing Information and Analysis Center
(NTIAC) which has been contracted to assist MTL in administ ring the survey.

4. Prior to, and in time for the scheduled visits, each installation should prepare
to provide 1n-depth briefings on each identified testing need including any
assoclated specifications, standards, drawings, visual aids, or other pertinent
documentation. Etach Command should assure the representation and participation at
these reviews of Program/Project Managers within or associated with their Commands
(see distribution).

5. It should be emphasized that "testing needs" are not necessarily "problems". If
a need now exists or 1s anticipated it should be identified whether or not a possible
solution can be proposed. This is particularly true in areas of high “>chnology or
high risk applications of new materials and processes (or high risk a.p.iication of
existing material and processes).

6. A list of the Points of Contact (POC's) for the site visits scheduled for May
1983 is shown in Enclosure 4. An updated 1ist of POC's will be prepared and mailed
tn the apprepriate MSC's as visitation dates and arrangements are confirmed.

FOR THE COMMANDER:

—
Py
WALTER N, RUY i:)

MTT Program Manaqer
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Commander

U.S. Army Laboratory Command
ATTN: AMSLC-CT, Mr. R. Moore
2800 Powder Mill Road
Adelphi, MD 20783-1197

Commander

Harry Diamond Laboratories
ATTN: SLCHD-PO-P, Mr. J. Hoke
2800 Powder Mill Road
Adelphi, MD 20783-1197

Commander

U.S. Army Test & Evaluation Command
ATTN: AMSTE-TC-M, Mr. J. Piro
Aberdeen Proving Ground, MD 21005

Commander
U.S. Army Armament, Munitions
and Chemical Command
ATTN: AMSMC-QAC-E(E), Mr. T. Potite
Aberdeen Proving Ground, MD 21010-5423

Commander

U.S. Army Depot System Command
ATTN: AMSDS-QM, Mr. B. Newman
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Commander

Letterkenny Army Depot

ATTN: SDSLE-Q, Mr. G. Mantooth
Chambersburg, PA 17201-4150
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Red River Army Depot

ATTN: SDSRR-Q, Mr. W. D. Wuertz
Texarkana, TX 75501

Commander

Corpus Christi Army Depot
ATTN: SDSCC-Q, Mr. D. L. Ross
Corpus Christi, TX 78419
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FY1988 AMC TESTING NEEDS SURVEY
BACKGROUND INFORMATION

PURPOSE

The AMC Deputy Chief of Staff for Product Assurance and Test, Mr. S. J. Lorber, has
tasked the Army Materials Technology Laboratory (MTL) as manager of the MTT Program
with the responsibility for conducting an in-depth survey of AMC's testing needs.

The purpose of this survey is to provide a planning matrix and five year plan for the
formulation, prioritization, and funding of projects within the MTT Proaram. Thrnugh
this survey an estimate will be developed for the amount of resources required to
address the testing needs of emerging materials and notional systems. A similar
survey was conducted by MTL for AMC in 1975. That survey filled a major need at the
time, and provided an earlier planning matrix that led to the scheduling and
successful conclusion of many critical testing needs projects.

SCOPE

The survey is intended to identify and describe material testing needs throughout all
phases of the materiel life cycle for all systems, items, and components in or
scheduled for the Army inventory. Particular emphasis should be given to the planned
increased use of emerging materials i.e. ceramics, composites, polymers, etc. in
notional systems. Also of concern are requirements to evaluate the remaining life of
components which are scheduled for routine replacement or evaluation during
maintenance or rebuild operations. In the past, programs have been funded to satisfy
testing need requirements during each phase of a material life cycle. Several
examples of different programs follow to illustrate the variety of potential needs to
be addressed.

Production - Monitor/evaluate quality parameters/characteristics

- Process feedback and control

In Service - Insitu monitors for stresses and fatigue
Overhaul - Dynamic testing of engine components
- In process monitoring of welding praocess
Storage - Surveillance inspection method to monitor deterioration of

propellan./explosive materials

TESTING NEEDS

a. 0On-Site Reviews. In response to the requirements of this task, a series of
on-site reviews has heen scheduled at AMC Major Subordinate Commands (MSC's) during
the next several months of the current fiscal year (1983). The MSC's have been
requested to provide in-depth briefings on each identified testing need including any
associated specifications, standards, drawings, visual aids, or other pertinent
exhibits., Each Command was also requested to assure the representation and

participation at these reviews of Program/Project Managers within or associated with
their Commands.

b. Survey Team. The MTL survey team membersnip can and will probably vary with
each visit, but will generally consist of the Materials Testing Technology (MTT)
Program Yiaison or a responsible representative of MIL, and a representative of the
Nondestructive Testing Information Analysis Center (NTIAC). NTIAC has been
contracted tn assist MTL in adminstering this survey.




¢. Information Required.

(1) To facilitate the identification and categorizing of testing needs,
there is attached hereto a general list of the types of information that should be
considered and reported with each testing need. Tne list is only a quide and should
not be considered restrictive,

(2) In even more general terms the tyne of informction required for this
survey can be summarized in the form of questions as follow:

(a) Where in the materiel life cycle is the need?

(b) Is the need associated with a system (program/project managed) or does
it have broad potential for application to many systems?

(c) Is the need specific to a material or process?
(d) What are the current requirements and/or QA procedures?

(e) What are the potential benefits? (Return on Investment, Reliability,
Availability, Maintainability, etc.)

(f) Is the need immediate or anticipated?
(gq) Is there a proposed solution?

(h) What 1s the testing technology? (Nondestructive Testing (NDT),
Mechanical, Chemical, Electronics/Software, or combination?)

The above questions have merely been listed to indicate the types of questions that
can be asked in any reasonable approach to help in identifying testing needs in
context. These questions snould not be considered exclusive.

SUMMAR Y

The foregoing provides only a broad background and overview of the testing needs
planning matrix. It can be seen that this survey is an ambitious undertaking and
will require the fullest cooperation and participation of all elements of the AMC
community. With such cooperation and participation, the results ¢i this effyrt
should provide an effective program planning quide appropriate for both near and fa-
term goals.




AMC TESTING NEEDS SURVEY -~ CATEGORIES OF INFORMATION

A. COMMODITY

Aircraft

Missiles

Weapons

Tracked Combat Vehicles

Ammunition

Tactical and Support Vehicles
Communications and Electronic Equipment
Other Support Equipment

O~ PN
e o s+ @ o

B. MATERIALS

1. Metals

2. Ceramics
3. Composites
4, Polymers

C. TESTING NEED APPLICABLE TO

Computer Program
Other (Specify)

1. System (N/A)

2. Prime Item

3. Critical Item

4. Non-Complex Item
5. Inventory Item
b. Process

/. Material

8.

9.

D. TEST ENGINEERING CRITERIA

Human Performance/Engineering

Process Control

10.  Procedures and Operations

11. Identification and Marking

12. Physical Charac.~ristics

13. Computer Memory Requirements

14. Tribology

5. Other (Specify)

( * One or more of these criteria may be applicable to the testing need
for the item identified in B. above.)

1. Performance

2. Reliapility

3.  Maintainability
4, Environmental

5. Transportability
6. Quality

7. Safety

g,

9.

E. TESTING TECHNOLOGY

1. Chemical

2. Merhanical

3. Nondestructive

4, Electronics/Softwdre




CHEMICAL TESTING

This category encompasses projects where the solution to an Army
problem involves the determination of the quality of materials by
classical volumetric, or gravimetric techniques as well as
chromatographic, spectroscopic, thermal, radioanalytical,
electroanalytical, spectrometric, and other methods of chemical
analysis. Projects evaluated by this subgroup should be limited to
those which propose a chemical test, rather than all those which
address chemical items.

MECHANICAL TESTING

This category encompasses projects where the solution to an Army
problem involves the scientific evaluation of the technical
requirements for materials/materiel in terms of those properties that
stem from elastic and inelastic response to an applied load, possibly
involving a relationship between stress and strain. Such properties
include, but are not necessarily limited to, toughness, hardness,
tensile, shear, elongation, vibration, shock, ete.

NONDESTRUCTIVE TESTING

This category encompasses projects where the golution to an Army
problem would employ either (a) traditional NDT (i.e., radiography,
magnetic particle, 1liquid penetrant, ultrasonics, eddy current, and
infrared), or (b) other emerging methodologies which are nondestructive
for testing applications. (A nondestructive test is one that does not
prevent use of the item tested for its intended application.)
Specifically excluded are projects where the Army problem concerns the
functional characteristics of electronic devices (systems, subsystems,
or components) or computers (hardware) and computer programs
(software). This exclusion does not apply to electronic materials.

ELECTRONIC/SOFTWARE TESTING

This category encompasses projects where the Army problem concerns the
performance characteristics of electronic devices (systems, subsystems,
or components); or computers (hardware) and computer programs
(software). In general, solutions to these problems are nondestructive
in nature although the category does accommodate destructive tests,
This category does pot include ele¢ctronic paterials.




Command

AMCCOM/ARDEC

AMCCOM/CRDEC

AMCCOM/WVT

AVSCOM

CECOM

DESCOM

DESCOM/CCAD

DESCOM/LTRK

DESCOM/RRAD

LABCOM

LABCOM/ETDL

LABCOM/HDL

LABCOM/MTL

MICOM

TACOM

AMC TESTING NEEDS SURVEY POINTS-OF-CONTACT

Location

Dover, NJ
Picatinny

Aberdeen, MD
Edgewood

Watervliet, NY

St. Louis, MO

Ft. Monmouth, NJ

Chambersburg, PA

Corpus Christi, TX

Chambersburg, PA

Letterkenny Dep.

Texarkana, TX
Red River Dep.

Adelphi, MD

Ft. Monmouth, NJ

Adelphi, MD
Harry Diamond Lab

Watertown, MA
Matl. Tech. Lab

Huntsville, AL

Warren, MI

Name

Jim Sewell

Tom Potite

Ken Insco &

Carol Liu

A. Spratt

Bing Bui

Joe Byers

Dan Ross

Charles Wilson

Glenn Maniooth

W. D. Wuertz

Steven Doherty

Joe Key

Julius Hoke

Walter Roy

Fred Stenton

D. Dunston

Chester Kedzior

Phone /Autovon

(201) 724-5364
AV 880-5364

(301) 671-4321
AV 584-4321

(518) 271-4784
AV 974-4784

(314) 263-1762
AV 693-1762

(201) 532-3442/9
AV 992-3442/9

(717) 267-9126
AV 570-9126

(512) 939-3871
AV 861-3871

(717) ?267-8084
AV 570-8084

(214) 838-2151
AV 829-2151

(202) 394-3330
AV 290-3330

(201) 544-4258
AV 995-4258

(202) 394-1551
AV 290-1551

(617) 923-5333/43
AV 955.5333/43

(205) 876-2147
AV 746-2147

(313) 574-8037/8,0
AV 786-8037/8,4




Command

TECOM

TROSCOM

Command

MTL
(MTT Program
and Survey)

NTIAC
(Survey)

Location

Aberdeen, MD
Edgewood

Natick, MA
(NRDEC)

MTT PROGRAM AND TESTING

Location

Watertown, MA

Matl. Tech. Lab

San Antonio, TX
Sw. Res. Inst.

Name

Jim Piro

Don McLeod

AMC TESTING NEEDS SURVEY POINTS-OF-CONTACT (CONT'D)

Phone/Autoven

(301) 278-2170
AV 298-2170

(617) 651-4883
AV 256-4883

NEEDS SURVEY COORDINATORS

Name

Walter Roy
Fred Stenton
Roger Lamothe

Frank Iddings
Richard Cervantes

Phone /Autovon

(617) 923-5333/43
AV 955-5333/43

(512) 522-2737
(512) 522-2481
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TESTING NEEDS SUBMISSIONS FORM NUMBER/TITLE INDEX




SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS

TESTING NEEDS SURVEY INFORMATION

—{
=
it m
$*

li
it

COMFOSITE MATERIAL EVALUATION

ZOMMAND DE3SCOM
FRESENTER : G. WILSON
TESTING TECHMOLOGIES

INSTAL™N
COST (8ED

NONDESTRUCTIVE

2 TITLE =

INSTAL™M
COST (kD)

COMMAND DESCOM
FREZEMTER : 5. WILSON
TEZTING TECHNOLAOGIES

MONDESTRUCTINVE

T TITLE : MECHAMICAL TESTING AND NDE OF

NDE OF ADHESIVELY BOMDED JOINTS

COMPOMNENTS FOR HYDROGEN EMERITTLEMENMT

INSTAL™N
CCST (HED

COMMAND LECrOM

FRESENTER @ G. WILSON

TESTIMG TECHNOLOGIES
MECHAMICAL
NOMDESTRUCT IVE

CCAD
= O
: CCAD
: 0
AIRCR&FT
CChA
%}

4 TITLE MOMITORING OF CADMIUM AMD OTHER FLATING
FROCEE3ES
COMMAND DESCOM INSTAL'N CCA
FRESENTEN @ 5. WILS0M casT (k) O
TESTING TECHNOLOGIES
CHEMICHAL
MONDEZTRIICTIVE
S TITLE DETEZZTION OF MAINM OTOR DLLADE DERONDING
COMMAND DESCOM INSTAL'N ¢ CIOAD
FRESENTER @ 12, WILS0ON COST (HED 0
TESTING TECHMOLLOGIES
MOMDESTRUCT [VE
& TITLE TESTING METHODZ FOR GLASS AND FLASTIC
FANELS
COMMAND DESCOM INSTAL™N CCAD
FRESEMTER @ G. WILI0M COST CHED )

TESTING TECHMOLOGUEZE
MECHANICAL.
NONMNDESTRUCT IV

C.:

15+
1

FEYWORDS

AIRCRAFT
COMFOSITES
NDE

AFACHE
BLACEHAWE
ULTRASONICS
THERMOIGRAFHY
RADIOGRAFHY

ACDHESIVES
EOMDS
AIRCEAFT
NDE
COMFOSITE=
CERAMICS
METALS
JCINTS

HYDROGEM DAMAGTE
CMNEINES
ATRCERAFT

STEEL

NDE

MECHANTICAL
MATERIALS
COMPOMNEMNTS

FLATING

FROCESS TONTROL

CHEMIDAL MOMNITOR
NDE

GIRCRAFT

CADMIUM

CHREOM I LM

FLATING SOLUT N

ROTOMN BRLADES
SIECRAFT
ADPHESTIWE DONDG
DEROND ING

NDIEZ
WATER
NONE
NONE

[NTRER AN

GLASS

FLASTICS

WINDOW FANEL S
FLAAK FaNELD
QRTICAL TEITING
WICHAN TN

NDE

NOME
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS bUFVEY INFORMAT ION

TITLE DETERMINATION OF CRITICAL EBLISTERING OF
ELADDER TANKS
COMMAND :+ DESCONM

FRESENTER @ G. WILSON

STING TECHNOLOGIES

INSTAL™N CCAD
COST (kD) = O

MECHANICAL

NONDESTRULCTIVE
TITLE LEAE. DETECTIOMN IN FUEL SYSTEMS
COMMAND DESCOM INSTAL"N : CCAD

FRESENTER @ 6. WILGON CasT (k) 1 0
TESTING TECHNOLOGIEES :
CHEMICAL

MNOMDESTRUCTIVE

GQUALITY COMTROL ANMD TESTING OF AIRCRAFT
QILS AND LUBRICANTS
COMMAND DESCOM
FRESEMTER : 6. WILSON
TESTING TECHNOLOGIES

TITLE

INSTAL™N : CCAD
COST(HE)Y ¢ O

CHEMICAL
NOMDESTRUCTIVE
TITLE NONITDFING DETECTIDN, AND DISFOSAL OF
HAZARDOUS WASTES
COMMAND DESCOM INSTAL™N CCAD
FRESENTER : 6. WILSOM COST(SE)Y @ O
TESTING TECHNOLOGIES
CHEMICAL
NONDESTRUCTIVE
TITLE : FART MAREKING AND IDEMNTIFICATION
COMMAND : DESCOM INSTAL™N = CCAD

FRESEMTER : D. RO5 COST($EDY 1+ O
TESTING TECHNDLDGIES 3
MECHANTCAL.

ELECT 7/ SOQFTWARE

TITLE : CORROSION DETECTIOCN FOR AIRFRAME AND

AIRCRAFT COMFONENTS
COMMAND DES IDM NSTAL'N : CCAD
FRESEMTER : D. ROS COSTHED = O
TESTING TEEHNDLDGIES
CHEMICAL

MOMDESTRUCT IVE

C.2-2

FEYWORDSG

ELADDER TANMES
FUEL TANES
BLIZTERING
AIRCRAFT

FUEL

NDE
ELASTOMERS
STORAGE

AIRCRAFT |
FUEL LLEAKS
FUEL STORAGE
ATRFRAME
CORROZION
CHEMICAL.
HDE

NONE

TEST MG

AIRCRAFT
OILs
LLUEBRICANTS
EMNGINES

QUALITY CONTROL
CHEMICAL TESTING
NDE

WEAR

HAZARDOUS WASTESR
WASTE MANAGEMENT
WAETE STORAGE
DIGFOSAL
CHEMICAL TESTING
NDE

WASTE MONITORING
MAONE

MARE INGS

FART IRENTIFICAT
FARTS CONTRQOL
LASER MARK ING
TAGGING

IMREDDRED
MICROELECTRONICS
NONE

CORROSTON
AIRCRAFT
ATRFRAME
CHEMICTAL TEQTING
NDE

NOME

NONE

NONE



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION

e R S R o NN N NN N S T S S T N T N N I T S N S T T D e e T L T T

FEYWORDS

T TITLE

oy

3

.

QUANTITATIVE DETERMINATION OF GRINDING
BURN ON METALS

COMMAND DESCOM
FRESENTER : G. WILSON
TESTING TECHNOLOGIES

IMSTALN CCAD
COST(&%E) : O

CHEMICAL
NONDESTRUCTIVE

TITLE : WELD FROCESS5 MONITORING AND CONTROL
INSTAL'N : CCAD
COST(HKE) @ O

ZOMMAND : DESCOM
FRESEMTER : G. WILSON
TESTING TECHNAOLOGIES

MONDESTRUCTIVE

» TITLE AUTOMATIC TEST EGQUIFMENT (ATE) F3OR ENGINE
OVERHAUL
COMMaMND DESC0OM INSTALT N READ
FRESENTER : E. WUERTZ COST (%) = O
TESTING TECHMOLOGIES
MECHANICAL

ELECT / SOFTWARE

MDE OF ROCEET MOTORS AND FROFELLANTS

TIiTLE =

COMMAND DESCOM INSTAL™N @ RRAD
FRESENTER B. WIERTZ COST(Hk) @ O
TESTING TECHNDLOGIES

MONDESTRUCTIVE
TIVLE AUTOMATED EVALUATION OF FLATINGS AND

FLATING FROCESSES
COMMAND DESCOM
FRESEMTER : E. WUERTZ
TESTING TECHNOULOGIES
CHEMICAL

INSTAL M : RFRAD
COSTBEY 0 O

MOMDESTRUCT [VE

TITILE AUTOMATED NONDESTRUCTIVE EVALUATION QF
GUN TUBES

COMMAND + DESCOM

FRESENTER @ K., WUERTZ

TESTING TECHMOL.OSGIES

INGTALTN FRAD
COBT($F) : O

MOMDESTRUCTIVE ELECT / SOFTWARE

C.2-3

GRINDING
METALS
DETECTION
COMFONENTS
AIRCRAFT
ENGINEDS
NDE
CHEMICAL

BUREN

WELDING
FROCESS
FROCESS
MDE
IMAGING
OFTICAL
AIRCRAFT
MATMTENANCE

MOMITOR
CONTRAL

ENMGBINES
OVERMHAUIL
ATE

RDIMENSIONAL MEASLIREM

TRANSMISS INNG
MECHANITZAL
NOME

NONE

ROCKET MOTORS
FROFELLLANTS
NDE
DELAMINATION
YOIDS
RADIQGRAFHY
ULTRASONICS
DaMAGE

FLATING

FROCESS CONTROL
MONITQRING
MEASUREMENT

GUN TURES
ENGINES

AIRCRAFT
CHEMICAL TESTING

GUN TURES

NDE

AUTOMATED
WEAR
CORFOSTON
MERAGUREMENT
VIGTON QYSTEM
INGFECT (ON



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION : EEYWORDS

12 TITLE : IN-SITU ANALYSIS OF OTL/LUBRICANT QUALITY OILS
LURRICANTS

COMMAND :+ DESCOM INSTAL'N 1 RRAD QUALITY COMTROL
FRESENTER : B. WUERTZ COST($E) = O ENGINES
TESTING TECHNOLOGIES : TRANSMISSIONS
CHEMICAL MONITORING
NONDESTRUCTIVE CHEMICAL TESTING
NDE
20 TITLE : NDE QF ADHESIVELY ERONDED JOINTS ADHES TVE EOMNDS
NDE
COMMAND : DESCOM INSTAL™N : RRAD FATRIOT
FRESENTER @ B, WUERTZ COST($K) = O MISSILED
TESTING TECHNDOL.OGIES : AIFCRAFT
VEHICL.ES
MONDESTRUCTIVE TRACK FADS
COMFOSITES
21 TITLE : LETERMINATION OF METAL FATIGUE AND FATIGUE
FEMAINING LIFE METALS
COMMAND : DESCOM INSTAL'N : RRAD DETECTION
FRESENTER : E. WUERTZ COST($sk) = O REMAINING LIFE
TESTING TECHNOLOGIES : LGN TURES
MECHANICAL VEHICLES
NOMDESTRUCTIVE . AITRFRAME
NOME
T2 TITLE : MDE OF ROLTS ROLTS
QUALITY CONTROL
COMMAND : DESCOM INSTAL N : RRAD NDE
FRESENTER : B. WUERTZ COST (st 2 O MATERIALS
TESTING TECHNOLOGIES : CRACK ING
STRESS
MOMDESTRUCTIVE NONE
NONE
2% TITLE @ IN-FROCESS WELDIMNG MOMITORING WELDING
FROCERSS
ZOMMANMD : DESCOM INSTAL'N : RRAD : MONTI TOR ING
FRESENTER : B. WUERTZ COST(&EDY = O CONTROL
TESTING TECHMOLQGIES : NDE
INFRARED
NOMDESTRUCT IVE ELECT 7/ SOFTWARE . TRACKED VENITCLES
MISSILE CARRIERS
24 TITLE : CORROSION DETECTION AMD MEAZUREMENT CORROZTON
DETECTION
COMMANMD : DEBCOM INSTAL'N : RFAD MEAGUREMENT
FRESENTER ¢ H. WUERTZ COGT(sE) @ O MUNITIONS
TESTING TECHNOLOGIES TRACKEED VEHICLES
WEAFONS
NONDESTRUCT IVE NDE
' NONE

C.2-4
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS




SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATIOM

EEYWORDS

19 TITLE IN-SITU ANALYSIS OF OILL/LUBRICANT QUALITY OILS

20

COMMAND : DESCOM INSTAL'N : RRAD

LUBRICANTS
QUALITY COMTROL

FRESENTER B. WUERTZ COST(sk) : O ENGINES
TESTING TECHNOLOGIES : TRANSMISSIONS
CHEMICAL MONITORING
NONDESTRUCTIVE CHEMICAL TESTING

TITLE : NDE OF ADHESIVELY RONDED JOINTS

MDE

ADHESIVE EROMNDS
NDE

COMMAND : DESCOM INSTAL'N : RRAD FATRIOT
FRESENTER : B. WUERTZ COST ($k) @ O MISSILES
TESTING TECHNOLOGIES : AIRCRAFT
VEHICLES
MONDESTRUCTIVE TRACK FADS
COMFOSITES
21 TITLE : LETERMINATION OF METAL FATIGUE AND FATIGUE
REMAINING LIFE METALS

COMMAND DESCOM INSTAL'N : RRAD DETECT 10N
FRESENTER : E. WUERTZ COST ($K) : O REMAINING LIFE
TESTING TECHNOLOGIES : GUN TUBES
MECHANICAL VEHICLES
NONDESTRUCT IVE AIRFRAME
NONME
22 TITLE : MDE OF EOLTS ROLTS
QUALITY CONTROL
COMM&MD  : DESCOM INSTAL™N : RRAD NDE
FRESENTER : B. WUERTZ COST ($k) : © MATERIALS
TESTING TECHNOLOGIES : CRACKING
STRESS
NONDESTRUCTIVE NONE
NONE
2T TITLE : IN-FROCESS WELDIMG MONITORING WELDING
, FROCESS
COMMAND  : DESCOM INSTAL'N : RRAD MONITOR ING
FRESENTER : E. WUERTZ COBT($K) : © CONTROL
TESTING TECHMOLOGIES : NDE
INFRARED

NOMDESTRUCTIVE ELECT / SOFTWARE

TRACKED VEHITLES
MIGSILE CARRIERSG

24 TITLE : CORROSION DETECTION AMD MEASUREMENT CORROSION
DETECTION
COMMAND DESCOM INSTAL'N : RRAD MEASUREMENT

FRESENTER ¢ E. WUERTZ COST (%K) @ O

TESTING TECHNOLOGIES :

NONDESTRUCTIVE

Ct 2“4

MUNITIONS
TRACKEED VEHICLES
WEAFONS

NDE

NONE



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY INFORMATIGN

TITLE : WEAR OF GUN TUBES DUE TO THE RALLOTING
EFFECT :
COMMAND : LLARCOM INSTAL"N : HDL
FRESENTER A. FREYDMAN COST($E) : O
TESTING TECHNQLOGIES
MECHANTICAL.
MONDESTRUCTIVE
TITLE MEASUREMENT 0OF FROQIECTILL VIERATION/SHOCE

IN GUN TUERES

COMMAND LARCOM INDTALTN @ HDL
FRESENTER : A. FRIEZYDMan SOV 2 0
TESTING TECHMOLOGIES

MECHANTICAL

NOMDRESTRUCTIVE
TITLE : MEASUREMENT OF INTERNAL RESFONSE

ENVIRONMENT QF MISSILES

CCMMAMND LARCOM INSTAL"N HDL.
FRESENTER A. FREYDMAM COST(sk) : ©

TESTING TECHNOLOGIES :
MECHANICAL
NOMDESTRUCT IVE

TITLE : DEVELOFMENT OF MULTI-AXIS PRODUCTION
SCREENING TESTS
COMMAND : LARCOM INSTAL™N : HDL
FRESENTER : A. FREYDMAN COST(HE) = O
TESTING TECHNOLOGIES
MECHANICAL

TITLE + MODELING OF HIGH-3 EFFECTS FOR WEAFONS

AND MUNITIONS
COMMAND LABCOM INSTAL™N : HDL
FRESENMTER : A, FREYDMAM COB3T(sED) @ O
TESTING TECHNOLOGIES
MECHANTCAL
ELECT 7/ SOFTWARE
BALLISTIC
TITLE TESTING 0OF HIGH-G EFFECTS FOR WEAFDNS AND
~ARMORS
COMMARND LAECOM INSTAL'N : HDL
FRESENTER : A. FREVDMAN COST(HED) : O
TESTIME TECHNOLDQGIES
MIZCHANMICAL.

C.2-5

FEYWORDS

GLIM
WEAR
BALLOTINMNG
NDE
QFTICAL
FUZES
FROJECTILES
NOMNE

TUBES

FUZES
FROJECTILES
VIEBRATION
SHQCE.

NDE

DFTICAL

BUN TURES
HISTORY

MIZSILES
ELECTROMICS
VIBRATION
SHOCK

MDE

OFTICAL
TELEMETRY
HISTORY

VIBRATTON
SHOCH:
FRODUCT TN
MULTI-AXIS
SHAKERS
FAILURE
NONE

NONE

MODEL. ING
SQUFTWARE
COMPUTER

HIGH & EVENTS
EALLISTICS
IMFACT

ARMOR

SHQOCK, EVENTS

BALLISTICS
HIGH G EVENTS
ATR GUNS

HIGH ENERGY WEAFONMS

MITIGATORS
ERIL GUNMS
WEAFQING
SHOCK EVENTS

EFFECT

SUFEENTME



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS
31 TITLE : CONTINUOUS MEASUREMENT OF VELOCITY AND BALLISTICS
MOTION IN BALLISTIC AND VIERATIOM TESTING VELOCITY
CCMMAND  : LAECOM IMSTAL"N : HDL MOT ION
FRESENTER : J. HOEE COST($k) : © CONTIMUQUS MEGSUREME
TESTING TECHNOLOGIES : ARMOR:
MECHANICAL. FENETRATORS
NONDESTRUCTIVE NDE
LASER INTERFEROMETRY
I2 TITLE : MECHANICAL TESTING OF SOLDER JOINTS SOLDER JOINTS
" LECTRGNICS
COMMAND  : LAERCOM INSTAL'N : HDL MICROELECTRONICS
FRESENTER : J. HOKE COST (#E) : O MECHANICAL
TESTING TECHNOLOGIES : VIERATION
MECHANICAL SHAKERS
NMOMDESTRUCT IVE FAILURE
NONE
T TITLE : MODELING SOFTWARE FOR SOLDER JOINTS MODEL ING
SOLDER JOINTS
COMMAND  : LAECOM IMSTAL N : HDL ELECTROMICS
FRESENTER : J. HOKE COST($k) : O DESIGHN
TESTING TECHNOLOGIES : SIMULATION
SOFTWARE
ELECT / SOFTWARE COMFUTER
NOME
%4 TITLE : NDE OF SOLDER JOIMTS AND CIRCUIT SOLDER JOINTS
SUBASSEMELIES CIRCUIT BOARDS
COMMAND  : LAERCOM INSTAL'N : HDL ELECTROMICS
FRESENTER : J. HOKE COST($k) : O NDE
TESTING TECHNOLOGIES : X ~RAY
IMAG ING
NONDESTRUCTIVE INSFECT ION
AUTOMATED
TS TITLE : TESTING AND EVALUATIGON OF MODELING AND SOF TWARE
STMULATION SOFTWARE MODEL ING
COMMAND  : LAECOM INSTAL™N : HDL SIMULATTON
FRESENTER : J. HOKE COST($k) : 0 COMPUTER
TESTING TECHNOLOGIGES EXFERT SYSTEMR
ARTIFICIAL INTEL
ELECT / SOFTWARE . FROGRAMMING
EVALUATION
6 TITLE : SOFTWARE DEVELOFMENT FOR ARTIFICIALLY SOF TWARE
INTELLIGENT TARGET ACQUISITION EXFERT SVYSTEMS
COMMAND @ LARCOM INSTAL'N : HDL ARTIFICIAL INTEL
FRESENTER : J. HOKE COSBT(BK) + O COMPUTER
TESTING TECHNOLOGIES : TARGETS
ACQUISITION
ELECT + SOFTWARE IDENTIM [CAT TN

FROGRAMMING

C02—6



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'’D)

TNSH# TESTING NEEDS SURVEY INFORMATION HEYWORDS
I7 TITLE : ACCEFTANMCE TESTING OF COMFOSITES AND COMFOGITES
NON-METALLICS MON-METALLICS
COMMAND : TECOM INSTAL'N ¢ AFG VEHICLES
FRESENTER : G. SHELTON COST (L) 1 O TRACKED COMEAT
TUSTIMG TECHMOLOGIES MDE
THERMOLRAFHY
MTLNDESTRUCTIVE RADIOGRAFRY

ULTRASOMICS

I8 TITLE : EFFECTIVENESS TESTING 0OF ELECTROMAGNETIC SHIELDING

SHIELDING ELECTROMAGMETICS
ZOMMAMD : TECOM INSTAL'N : AFG B IMULATOR
FRESENTER : 5. SHELTON COST(#%kE) = O MATERIALS
TESTING TECHNOLLOGIES = TESTIMNG
FRADIATION
EILECT / SOFTWARE ECQLITFMENT
ELECTROMICS
79 TITLE : SIMULATION OF INFRARED TARGETS INFRARED
RADIATION
COMMAND : TECOM INSTAL"MN = AFG TARREGETS
FRESENTER : W. MILLWAY COST (k) = O SIGNATURES
TESTING TECHNOLOGIES : ACRUISITION
MECHANICAL SIMULATION
ELECT / SOFTWARE DETECTTON
EQUIFMENT
4¢ TITLE : DETERMINATION OF THE ELECTROMAGNETIC LURRTICANTS
SUSCEFTIBILITY OF OILS AND LUERKICAMTS OIS
COMMAND : TECOM INSTAL™N @ ARG ELECTROMAGNETICS
FRESENTER : J. FIRD COST (k) = © FADIATION
TESTING TECHNOLOGIES : SUSCEFTIRILITY
CHEMICAL ENGINES
ELECT ~/ SOFTWARE TRANSMISS [ONS

CHEMICAL.

41 TITLE : EFFECTS OF CHEMICAL AGERMTS ON MATERIALS, CHEMICAL. AGENTS

COATINGS, AND ADHESIVES CONTAMINGT IOM
COMMAMD : TECOM INSTAL™M @ AFG DECONTAMINATION
FREZENMTER @ J. FIRD COST (%K) @ O QUSCERTIRILITY
TESTING TECHNOLOGIES COMFQIITES
MECHAMICAL. CHEMICAL . ADHEZTIVE BONDS

OFTICAL COATINGS
MATERIALS

47 TITLE : FERFORMANCE TESTING/MEASUREMENT QF SMOKES  SMOKE

AND OBSCURANTS QRSCURANTS
COMMAND : TECOM INSTAL'N @ ARG TESTING
FRESENTER : J. FIRO COST(6ED) ¢ 0 MEASUREMENT
TESTING TECHMOLOGILS = COVERAGE
MECHAMICAL CHEMICAL. LIGHT SCATTERING
DENSITY
LASER
C.2-7




43

44

43

SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY IMFORMATION

- TITLE S50IL TESING FOR CHEMICAL AGENT
CONTAMINATION )
COMMAND : TECOM INSTAL'N : AFG
FRESENTER : J. FIRO COST (#%E) : O
TESTING TECHNOLOGIES :
CHEMICAL

TITLE ENVIRONMENTAL TESTING OF LAMINATES
COMMAND TECOM INSTAL N : AFG
FRESENTER : F. MARANTA COST (%) = O

TESTING TECHNOLODGIES :
MECHANICAL
MONDESTRUCTIVE

TITLE : DELELOFMENT OF SIGNATURE MASH ING
MATERIALS

COMMAND TECOM INSTAL'N : AFG

FRESENTER : F. MABANTA COST(4E) : O

TESTING TECHNOLOGIES @
MECHAMICAL CHEMICAL

TITLE : LIDUID (CHEMICAL, AGENT DETECZTOR
COPMAND : CRDEC INSTAL™N EDGEWOOD
FRESEMTER : H. ELBAUM COST(sk) @ O

TESTING TECHNOLOGIES
CHEMICAL

TITLE BUTYL COAT CLOTH AND MATERIAL TESTING

INSTAL TN EDGEWOOD
COST (k) = O

COMMAND CRDEC
FRESEMTER @ 4. ELBAUM
TESTING TECHMOLOGIES
CHEMICAL

ST METHOD TO ZVWALUATE FILTER AND
CHARCOAL EFFECTIVENESS

COMMAND : CRDEC INSTAL'N : EDGEWODD
FRESENTER : H. ELEBAUM COBT (kD ¢ O
TESTING TECHNOLOGIES

CHEMICAL

TITLE

HMONDESTRUCTIVE

C-z_a

EEYWORDS .

CHEMICAL AGENTS
CONTAMINATION
DECONTAMIMNAT IOK
FIELD SAMFLING
EIT

S01IL

YEGITATION

NONE

FLASTICS
ACRYLICS
LAMINATES
ENVIFRONMEMTAL
AGBING
DETERIORATION
NDE
MECHANTCAL.

INFRAERED
LECTROMAGMET ICS
TARGETS

STGNATURE

MASEING MATERI&&LS
LOW DESERVABLES
MILLIMETER WHVE
MICROWAVE

CHEMICAL AGENTSS
DETECTILON
LIQUID AGENTS
DETECTOR

FIELD SAMPLING
DROFILET SIZE
COLOR

NONE

CHEMICAL ALGENTS
FROTECTION
CLOTHING
MATERIALS

BRUTYL COAT
FERMEAT IOM

NONE

NONE

CHEMITAL
FILTERS
MASK S
CHART DAL
MATERTALS
EFFECTIVEMESH
INSTRUMENT
NONE

RGENTS

TEaTY



TNSH#
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT’D)

chTINu NEEDS SURVEY IMNFORMA&TION

TITLE : DEVELOFMEMT OF CHEMICAL AGENT SIMULANTS
COMMARND CRDEC INSTAL'N @ EDGEEWIOD
FRESENTER : H. ELERAUM COST (%) @ O

TESTING TECHNOLOGIES
CHEMICAL

TITLE METHODRS FOR THE REDUCTICN OF HAZARDOLUS
WASTES
COMMAND CRDEC INSTAL N : EDGEWOOD

FRESENTER @ M. EZLBAUM COST(sEY @ O
TESTIMG TECHNDLOGIES @

CHEMTICAL

TITLE DEVELOFMENT OF "FULLERS EARTH" EQUIVALENT
MATER AL
COMMASND CRDEC INSTAL™N EDGEWIOD
FRESENTER : H. ELBAUM COST(HEDY 2 O
TESTING TECHNOLOGIES :
. CHEMICAL

TITL.E DEVELOFMENT ANMD TEZTING OF CHEMICAL AGENT
RESISTANT FAINTS

COMMAND CRDEC INGTAL'M EDEEWOOD
FRESEMTER : H. ELEBAIUM COSTOsED) = O

TESTIMG TECHNOLOIGIES

CHEMICAL
. TITILE + GAS PHASBE LEAKAGE TESTER
COMMARD CRDEC INGTALLTN EDGEWAND

FRESEMTER : L. FRIEDMAN COSTisE) = O
TESTING TECHMNOLOGIES
CHEMICAL

MOMDESTRUCTIVE

TITLE DEVELOFMENT OF MUMITIONS T DEFEAT IR AND
MILLIMETER WAVE
COMMAND IZRDIEC INSTAL™N EDGEWOOD

FEESENTER : D. MATTS
TESTIMG TECHMOLOGIES
MECHAM Y TAL,

COSTi$ED) @+ O

CHEMICAL

C.2-9

FEYWORDS

CHEMICAL AGENMTS
SIMULANTS
FROTECTIOM
CHEMICAL TESTING
HAZARDOUS WASTES

NEUTEALIZATION
NOME

MOME

HAZARDOUS WASTIES
WASTE MANALEMEMT
FEDUCTION

MEUTRAL I ZAT IO
CHEMICAL AGENTE
MOME

NN

NOME

FULLERS EARTH
CHEMITAL TESTING
ABDOREBANT
EQUITVALENT MATER I&L.
NONE

NOME

NOME

MOME

FAINTS
COAT INiZS
CHOMTOAL AGENMTA
RESISTANCE
ABSORFT I OM
VEHIDLES
ATRCRAFT
EQUIFMENT

MASES
M4 MASE

AS MHASE
TETTING
AUTOMATED
HERADFGRNM
LIGHT SCATTER
AEROGOL

5AS

)lo()

MUNITIQNS
INFRARED
MILLIMETER
MM WAVE
ARGARFT ION
VEHICLES
ATRCERAET
QESTLRANT S

WAVE
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SUMMARY LISTING-OF INDIVIDUAI, SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY INFORMATION
TITLE : TESTING AND INSFECTION OF 00 GAL. FUEL
TANKS
COMMAND : DESCOM INSTAL"N : LTRE
FRESENTER @ 6. MANTOOTH COST(HE) = O
TESTING TECHNOLOGIES :
MECHANICAL

NONDESTRUCTIVE

TITLE : AUTOMATED INSFECTIOM OF GUN TUEES

COMMAND : DESCOM INSTAL™N : LTRE
FRESEMTER + G. MANTOOTH COST($E) : O
TESTING TECHNOLOGIES :

MECHAMICAL

NONDESTRUCTIVE

TITLE : REMAIMIMNG LIFE DETERMINATION OF

ELECTROMIC COMFONEMTS AND SUBASSEMELIES
COMMARND : DESCOM INSTAL'M : LTRE
FREGENTER : G. MANTOOTH COST(HEH = O
TESTING TECHNDLOGIES

MOMCESTRUCTIVE CLECT 7 SOFTWARE

TITLE : TERMINAL VELOCITY AND RECOIL MEASUREMENT

TECHNIGUES
COMMAND @ DESCOM INSTAL'N : LTRE
FRESENTER : 5. MANTOOTH COST(8E) 1 O

TESTING TECHNOLLOGIES :
MECHAMICAL
MOMDESTRUCTIVE

TITLE @ AUTONATELD WELD INSFFECION
COMMAND : DESCOM INSTAL'M : LTRE
FRESEMTER : W. WHITE COST (%K) = O

TESTING TECHNOLOSIES

MONDESTRUCTIVE

TITLE : NDE QF SOLDER JOIMTS AND CIRCUIT
SUBASSEMELIES

COMMAND : DESCOM INSTALN @ LTRE
FRESENTER : W. 3SIFES COST (%K) = 0

TESTING TECHNDLOGIES :

NCNDESTRUZTIVE

KEYWORDS

FUEL TANES

LEAE, DETECTION
INSFECTION
AUTOMATED

NDE

ACOUSTIC EMISSION
NONE

NONE

BUN TURES
INSFECTIONM
AUTOMATED

NDE

VISION SYSTEM
CORRCSION
WEAR

FLATING

EIL.LECTROMICS
REMAIMIMG LIFE
DIAGNOSTICS
COMFOMNEMTS
SURASSEMERILIES
NDE

AUTOMATED
SELF-TESTING

RALLISTICS
VELBCITY

MOTION
MEASUREMEMT
ARMAOFR
FENETRATORS
NDE

LASER IMTERFEROME

WELDS
INSFECT TON
AUTOMATED
MDE
REFAIRS
VEHICLES
COMEAT
NONE

SOLDER JOQINTS
ELECTRONICS
NDE

HAWK MISSILE
X-RAaY

IMAGING
INSFECTION
AUTOMATEDR

TN,
LI Y




SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNG# TESTING NEEDS SURVEY IMFORMATION FEYWORDE

41 TITLE : TEST METHODS TO DETERMINE WEAR ON GEARS GEARS
. AND GEAR MECHANISMS WEAR
COMMAND : DESCOM INSTAL™N : LTRE MDE.
FRESENTER : W. SIFES COST(6E) + O INSFECTTION
TESTING TECHMNOLOGIES CONTRQL
MECHANICAL OFTICAL
NONDESTRUCTIVE AUTOMATED
MECHANISMS
A2 TITLE ¢ THICENESS DETERMINATION OF COMFORMAL COATINGS
COATINGS COMNFORMAL
COMMAND DESCOM INSTALN 1 LTRE cLECTROMICS
FRESENTER : W. 3IFES COST(3k) : O CIRCUTIT BOARDE
TESTING TECHNOLOGIES : THICKENESS
MECHAMICAL MEASUREMEMT
NOMDESTRUCTIVE MDE
NONE
AT TITLE : TEST METHODS TO DETERMINE SHELF LIFE OF FATHTS

FAINTS, ADHESIVES, SEALANTS, COATINGS
CarMMAND DESCOM INSTAL™M : LTRE
FEEDEMTER : W. SIFES COST{sE) : O
TESTING TECHMOLOGIES :

COATINGS
SEALANTS
ADHESIVES
SHELF LIFE

CHEMICAL CHEMICAL TESTIMG
NONE
MOME
&4 TITLE « TEST METHODS TO MOMITOR RBEARING QUALLITY BEAR TMNGS

SUALITY

COMMAND DESCOM IMSTALN ¢ LTRE MOMITOR NG

FRESEMTER @ W. SIFES COST(sk) = D NIDE

TESTING TECHMNOLOGIES : INSFECTION

MECHAMICAL ENGINES

7

MONDESTRUCTIVE

TITLE : TEST METHODS 7O DETERIMIME OIL AND
WUBRICANT OUALITY
COMMAMD : DESCOM
FPRESENTER @ R. GLICK
TESTIMG TECHNOLOGIES

INSTAL™NM @ LTRE
COST {8k = O

TRANSMISSIONS
ATRCRAFT

QILS

LUBRICANTS
QUALLTITY

MONITOR ING
CHEMITAL TESTING

CHEMICAL NDE
MONDESTRUCTIVE ENGINESR
WEAR
A6 TITLE ¢ IN-FROCESS MONITORING OF FLATINGS AND FLATING

FLATING FROCESSES

FROCESS CONTROL

COMMAMD DESCOM INSTAL'N @ LTRE THICKNESS
FRESENTER : R. GLICHK COST(EEY & O ADHES TON
TESTING TECHMOLOGIES NDE
CHEMICAL ENGINES
MONDESTRUCTIVE CHROM TN

Cc 2-11

FHASFHATE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY INFORMATION

TITLE : TEST METHODS TO DETERMINE THE GQUALITY OF

ADHESIVES AND ADHESIVE JOINTS
COMMAND DESCOM INSTAL'N @ LTRK
FRESENTER : K. GLICK COST(sk) : ©
TESTING TECHNOLOGIES :

CHEMICAL
NONDESTRUCTIVE
TITLE TEST METHODS FOR CORROSION DETECTION AND
ASSESSMENT
COMMAND DESCOM INSTAL'N @ LTRE

FRESEMTER : K. GLICK COST ($K) i
TESTING TECHMOLOGIES :
CHEMICAL

NOMDESTRUCT IVE

TITLE FIELD BORE MEASUREMENT SYSTEM

INSTAL'N WY T
COST($KE) : O

COMMAMND : AMCCOM

FRESENTER =@ k. INSCO

TESTING TECHMDLOGIES :
MECHANICAL
NONDESTRUCTIVE

wy

TITLE : SMALL CALIBER INSFECTION SYSTEM

INSTAL'N @ WVT
COST (k)Y : O

COMMAND : AMCCOM

FRESENTER : k. INSCO

TESTING TECHMOLOGIES :
MECHANTICAL
MONDESTRUCTIVE

TITLE : LASER INSFECTION OF RECOIL KEYWAY

INSTAL'N = WVT
COSTIisEDY = O

COMMAND AMCCOM

FPRESEMNTER @ F. INSCOD

TESTING TECHNOLOGIES :
MECHANICAL
MONDESTRUCTIVE

TITLE : INSFECTION OF OBTURATOR FADS

INSTAL™N ¢ WVT
COST($k) : @

COMMAMD AMCCOM
FRESENTER : K. INSCO
TESTING TECHNOLOGIES
MECHANTCAL
CLECT 7 SOFTWARE

C' 2-12

KEYWORDS

ADHESIVES
BONDS
OQUALITY
NDE
COMFOSITES
FAILURE
JOINTS
NONE

CORRDSION
DETECTION
NDE

DAMAGE
ENGIMES
VEHICLES
AIRCRA&FT
AGSESSMENT

CAMMONS

GUN TUEBES
BORE
MEASLIREMENT
STAR GABES
GROOVES
DIAMETER
NONE

GUN TURES

MORTARS

SMaLL CAL IERER
INSFECTION

STATION

COCRDINATE MEASURING
MACHINE

NONE

HOWITZER
FETYWAYS
INSFECTION
STRAIGHTNESS
RECOIL

LAGZER

GUN TUERES
NONE

FADS
OBTURATOR
INSFECTION
VISION SYSTENM
DEFORMATION
HWITIER
RREACH SEAL
SFPINDLE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY INFORMATION

TITLE : BASE PLATE SIMULATOR
COMMAND : AMCCOM INSTAL™N : WVT
PRESENTER : K. INSCO COST (3k) : O
TESTING TECHMNOLOGIES =

MECHANICAL
TITLE : TENSILE AND CHARPY TEST EQUIPMENT
COMMAND : AMCCOM INSTAL™N : WVT
PRESENTER : k. INSCO COST (%K) : O
TESTIMNG TECHNOLOGIES

MECHAMNICAL

TITLE ¢ COMPUTERIZED INMDUSTRIAL TOMOGRAFHY
SCAMMER
COMMAND : AMCCOM INSTAL'N @ WVT

FRESENTEFR : M. SMULISEY COST (%K) 0

TESTING TECHNOLOGIES

MOMDESTRUCTIVE

ACOUSTO-ULTRASOMIC INSFECTIOM OF
COMFOSITES

COMMAND 1 AMCEOM

FRESENTER @ 6. CAPSIMALIS

TESTING TECHNOLOGIES :

TITLE :

INSTAL™ M * WYT
COST /(%KY + O

NOMDESTRUCTIVE

TITLE : COM-LINE CHEMICAL AMNALYSIS OF METAL
FINISHING SOLUTIONS
COMMAND AMCCOM INSTAL™MN : WVT
FRESENTER : G. FRIAR COST(3ED : ©
ESTING TECHMOLOGIES
CHEMICAL
TITLE : ESTADULIGHMENT OF GUIDELIMES FOR NDT
COMFOSITE MATERIALS
COMMAMD i AMCCOM INSTAL™M wvyT

FRESEMTER E. TROIANO COST($K) : O

TESTING TECHRMOLIGIES

MHOMDESTRUCTIVE

C.2-13

OF

KEYWORDS

o e T T Py

BASE FLATES
MORTARS
FROQF FIRING
TESTING
SIMULATOR
FPRESSURE
IMFACT
INSFECTION

TENSILE
CHARPY
EQUIFMENT
MATERIALS
AUTOMATED
FORGING
GUN TUERES
NOME

RADIOGRAFHY
TOMOGRAFHY
COMPUTERTZED
INDUSTRIAL
MATERIALS
GUMN TURES
INSFECTION
FORGING

COMPOSITES
INSPECTIONM
ACOUSTO-ULLTRASOMICS
LAUNCHER

EVACUATOR

DEFECT3

NDE

MOME

FLATING

FEQCESS MOMTTOR
FROCESS CONTROL.
GUM TURES
AUTOMATED
CHEMICAL MDMITOR
MONE

MOME

COMPOSTTES
NDE
EVACUATGR
INSFECTION
DEFLCTS
ULTRASONICS
X—RAY

NONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY INFORMATION

e e e e e e e S T

TITLE : CHEMICAL TESTING AND GC FOR ORGANIC
COMPOSITE MATERIALS

COMMAND : AMCCOM INSTAL™NM : WVT

FRESENTER : G. FRIAR COST((#%E) : O

TESTING TECHNOLOGIES :
CHEMICAL

TITLE : DESTRUCTIVE TEST OF HARD COATINMG ADHESION
COMMAND : AMCCOM INSTAL™N @ WVT
FRESENTER : G. CAPSIMALIS COST($K) : O
TESTIMG TECHMNOLOGIES

MECHAMICAL
TITLE : NONDESTRUCTIVE CHARACTERIZATfON DF

COATINGS

COMMAND s AMCCOM INSTAL™MN : WVT
FPRESENTER : G. CAPSIMALIS COST (k) : O

TESTING TECHNOLOGIES :

NONDESTRUCTIVE
TITLE : AUTOMATED ANALYSIS AND COMTROL OF METAL
FINISHING FROCESS S0LUTIONS
COMMAND : AMCCOM INSTAL M = WVT
FRESEMTER @ G. CAPSIMALIS COST (%K) : O
TESTING TECHMOLOGIES
CHEMIZAL

TITLE ULTRASONIC IMMERSIOM TESTING OF BRILLETS
COMMANMD aMCCoM INSTAL™M @ WVT
FRESEMTER : G. CAFPSIMALIS COST(sK) : O
TESTIMG TECHNOLOGIES :

NOMDESTRUCTIVE
TITLE : RESIDUAL STRESS TNSFECTION OF GUN TUEBES
COMMAND : AMCCOM INSTAL™N @ WVT
FRESEMTER : 5. CAPSIMALIS COSTOEE) = O

TESTING TECHMNOLOGIES

MOMDESTRUCTIVE ELECT /7 SOFTWARE

Cu 2-14

KEYWORDS

Py ——
EE RS - 2

COMFQSITES
ORGANIC

CHEMICAL TESTING
FOLYMERS
CALORIMETRY
CURING
MONTTORING
QUALITY CONTROL

COATINGS
FLATING

GUMN TUBES
CHROMIUM
ADHESTON
SHOCE. TESTING
THERMAL SHOCK
DESTRUCTIVE

COATINGS
FLATIMNG

GUNM TURES
CHROMIUM
ADHESION

NDE

FPORODSITY
THERMOGRAFHY

FLATING

SOLUTIONS
CHEMISTRY

MOMITOR ING

CONTROL

ON-ILINE ANALYSIS
TITRATION

X-RAY FILOURESCEMCE

BILLETS

GUM TUBES
EVACUATOR
MDE

vOID3
INCLUSTONS
ULTRASONICS
NONE

GUN TUERES
RESIDUAL STRESS
MDE

INSFECTION
AUTOFRETTAGE
X~-KAY DIFFRACTION
NONE

MONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (COWT’D)

TESTING NEEDS SURVEY INFORMATION

MEASUREMENT AND CONTROL OF CUTTING TOOL
DEGENERATION
CCMMAND : AMCCOM
FRESENTER : R. WHARTON
TESTING TECHNOLOGIES :

TITLE :

INETAL'N
COST (8K 3

NONDESTRUCTIVE ELECT / SOFTWARE

TITLE * REAL TIMZ MONITORING AND REGULATION OF
ROTARY FORGE FROCESS

COMMAND : AMCCOM INSTAL'N : WVT
PRESENTER : R. WHARTON COST(HED) = O
TESTING TECHNOLOGIES

MOMDESTIUCTIVE
TITLE : MODAL TESING OF MACHINE TOOLS
COMMAND T AMCCOM INSTAL™N VT

O

PRESENTER : R. WHARTON COST ($kD)

TESTING TECHMOLOGIES :

NONDESTRUCTIVE

TITLE : CHARACTERIZATION OF BORE DEFECTS
COMMAND : AMCCOM INSTALN WY
FRESENTER : R. WHARTON COST(HED) = 0
TESTING TECHMOLOGIES :

MOMDESTRUCTIVE ELECT / S0FTUWARE
TITLE : RESFOMSE OF MATEFIALS 70 HIGH RATE

LOADING

COMMAND : AMCCOM INSTAL™NM @ WVT
FRESENTER : G. CAFSIMALIS COBT(3E)Y : 0
TESTING TECHNOLOGIES

MECHAMICAL
TITLE : LIFE CYCLE TESTING OF WEAFONS COMFONENTS
COMMAND AMCCIOM INSTALTN @ WVT
FRESENTER : A. BEMET LAES COST(8K) : LS00

TESTING TECHMOLOGIES
MECHAMICAL .
ELECT / SOFTWARE

an_ls

FEYWORDS

e T e —

CUTTING TOOL
DEGRADATION
MACHINING
MOMNITORING
NDE

INFRARED
CONTROL

GUN TUBES

GUN TURES
FORGIMG
MONITORING
CONTROL

REAL TIME
FROCESS CONTROL
NONE

NONE

MACHINE TOGL
DAMAGE

NDE

MODAL TESTING
YIBRATION
CCOMTROL

NOME

NONE

GUM
BORE
DEFECTS

MDE

AUTOMATED
CHARACTERIZATION
LASER

NGNE

TURES

GUM TURES
CERAMICS
COMFOSITES
S5TEEL

LOADING

HIGH STRESS
DYMAMIT TESTING
COMPUTERIZED

BREECHES
LARGE CALIBER
LIFE~CYCLE
LOADING
EVALUATION
THST CHAMEER
MONE

NOME



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS
91 TITLE : REAL-~-TIME SENSORS AND METHODOLOGY FOR SENSOFRS
PROCESS CONTROL FROCESS CONTROL.
COMMAND : LARCOM INSTALN : MTL METHODS
FRESENTER : k. RICE COST($k) @ O FLATING
TESTING TECHNOLOGIES : WEL.D ING
MECHANICAL CHEMICAL. SURFACE FROCESSING
NONDESTRUCTIVE ELECT / S0OFTWARE NDE
ION IMFLANTATION
97 TITLE : CERAMIC ARMOR DEVELOFMENT AND TESTING CERAMICS
FROCESS CONTROL
COMMAND : LARCOM INSTAL™N : MTL NDE
PRESENTER : kK. RICE COST(sE)Y =2 O &RMOF
TESTING TECHMOLOGIES : . EVALUATION
MECHAMICAL MONE
NONDESTRUCTIVE NONE
MONE
93 TITLE : DEVELOFMEMT OF CERAMICS FOR HEAT ENGIMES CERAMIECS
AND GUN TUBES MATERTIALS
COMMAND : LABCOM INSTALN : MTL NDE
FRESENTER : k. RICE COST($E) = O HEAT ENGIMNES
TESTING TECHMOLOGIES : GUM TURES
MECHANICAL BEARINGS
NOMDESTRUCTIVE NONE
NONE
34 TITLE : DEVELOFMENT OF DUAL-HARDNESS STEELS AND STEEL
CORROSIOM RESISTANMT STEELS FESEARCH
COMMAND : LARCOM INSTAL™N ¢ MTL DEVELOPMENT
FRESENTEF : kK. RICE COST(3K)Y : © HIGH HARDNESS
TESTING TECHMOLOGIES : HIGH TOUGHNESS
MECHANICAL DUAL HARDNESS
MONDESTRLUCTIVE CORFOSION
RESISTANCE
3% TITLE : DEVELOPMENT OF FPOWDERED METALS AND RAFID MET&LS
SOLIDIFICATION FROCESSED METALS POWDERED
COMMAND : LABCOM INSTAL™N ¢ MTL RAFID SOLIDIFICATION
FRESEMTER : k. RICE COST($K) : © ARMOR
TESTING TECHMOLOGIES : GUN TURES
MECHANICAL STRUCTURAL
MOMNDESTRUCTIV . GEARD
BEARIMGS
24 TITLE : DEVELOFMENT OF FOLYMER AND COMFOSITE FOLYMERS
MATERIALS AMD TESING TECHNOLOGY COMFQSITES
COMMAMD : LARCOM INSTAL'N ¢ MTL ELASTOMERS
FRESENTER : k. RICE COST/8EY : O ADHES IVES
TESTIMNG TECHMOLOGIES : MATERIALS
MECHAMICAL DEVELOFMENT
MCMDESTRUCTIVE STRUCTURES
: NONE

C.2-16



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

- TNS# TESTING NEEDS SURVEY INFORMATION KEYWORDS

COMMAND 1 LABCOM INSTAL™N ¢ MTL ARMOF
FRESENTER : A. CHOU COST (%K) : © FENETRATION
TESTING TECHNOLOGIES IMFACT
MECHANICAL METALS
ELECT / SOFTWARE CERAMICS
NONE
7?8 TITLE : DAMAGE MODELING FOR ADVANCED ARMOR AMD SIMULATION
ANTIARMOR MATERIALS COMFUTER MODELING
COMMAND : LABCOM INSTAL™N = MTL ARMOR
FRESEMTER : A. CHOU COST($E) : O FENETRATION
TESTING TECHNOLOGIES : FRAGMENTATION
MECHAMICAL DAMAGE
ELECT / SOFTWARE METALS
CERAMICS
79 TITLE : NEUTROM ANALYSIS OF CERAMIC IMJECTION CERAMICS
MOLDIMNG FROCESS IMNJECTION MOLDING
COMMAND : LAEBCOM INSTAL™N 1 MTL CHARACTERIZATION
PRESENTER : J. ANTAL COST (s : O NEUTRON AMALYSIS
TESTING TECHNOLOGIES : RADIATIONM
MECHANICAL MNEUTROM
MOMDESTRUCTIVE AESORFTION
SHIELDING
100 TITLE : MEUTRON AMNALYSIS OF CORRO3ION PRDCESSES CORROSION
IN AIRFOILS DETECTION
COMMANMD : LABCOM INSTAL'N @ MTL MEUTRON
PRESEMTER : J. ANTAL COST(sK) : O RADIOGRAFHY
TESTING TECHNOLOGIES : AIRFOILS
: AIRCRAFT
NOMDESTRUCTIVE ELECT / SOFTWARE IMAGING
SOFTWARE
101 TITLE NEUTREON AMNALYSIS OF ADHESIOM BETWEEN ADHESIVES
INORGAMIC MATERIALS BONDS
COMMAND LADCOM INSTAL'M 3 MTL IMNORGAMICS
FRESENTER = J. AMTAL COST(skEY + O MEUTRON
TESTIMG TECHMILOGIES RADIAGRAFHY
AIRCRAFT
NONDESTRUCT IVE STRUCTURES
MOISTURE
102 TITLE @ MECHAMNICAL FROPERTIES FATIGUE AMD STRESS COMMOSITES
FREEDICTION . POLYMERS
COMMANMD : LABRCCH IMNSTAL®M ¢+ MTL CERAMICS
FRESENTER : J. NUNES COST(2EDY = O MECHANICAL
TESTING TECHNOLGGIES FATIGUE
MECHANICAL STRESS
MATERIALS
TESTING

TITLE : COMPUTER SIMULATION OF FINITE FLASTICITY
THEQRY

C.2-17

SIMULATION

COMFUTER MODEL ING



TNS#

104

1405

106

107

Lo3

SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT’D)

TESTING MEEDS SURVEY INFORMATION

3 TITLE : MODELING AND SIMULATION OF BALLISTIC
BEHAVIOR
COMMAND : LAERCOM INSTAL'N : MTL
FRESENTER : A. CHOU COST($k)  ©
TESTIMNG TECHNOLOGIES :
MECHANICAL

ELECT / SOFTWARE

TITLE : ADVANCED MOMDESTRUCTIVE EVALUATION
TECHNIQUES
COMMAND LLARCOM INSTAL™N MTL

FRESENTER : W. ROY COST(3KE) = O

TESTING TECHNOLOGIES :

MONDESTRUCTIVE ELECT / SOFTWARE
TITLE : NDE FOR IN-FROCESS CONTROL AMND INSFECTION
COMMAND : LABCOM INSTAL'N @ MTL
FRESENTER : W. ROY COST (k) : O
TESTING TECHNOLOGIES :

NONDESTRUCTIVE ELECT / SOFTWARE

TITLE : NMDE OF ADHESIVE EOND IMTEGRITY
COMMAND : LABCOM
FRESENTER : W. ROY
TESTING TECHNOLOGIES :

INSTAL™N @ MTL
COST (3K} = O

NOMDESTRUCTIVE

TITLE : MDE METHODS FOF CORROSION DETECTION ANMD
ASSESSMENMT
COMMAND : LABCOM INSTAL™M @ MTL

FRESENTER : F. LANDMAN COBT 3k ¢ O

TESTING TECHNOLOGIES :

MOMDESTRUCTIVE

STANDARDIZATIOMN OF COMFOSITE TESTING
METHODS AND MATERIALS FPROPERTIES DATABASE
COMMAMD LABZOM INSTAL™N = MTL
FRESENTER : W. ROY COST(st) : O
TESTING TECHNOILOGIES

MECHAMICAL.

TITLE :

C.2-18

HEYWORDS

BALLISTICS
IMFACT
SIMULATION
MODEL ING
EVENTS .
ARMOR
MATERIALS
NONE

NDE

METHODS
ENHAMCEMENTS
MATERIALS
EMERG I NG
COMFOSITES
CERAMICS
MONE

NDE

FPROCESS COMTROL
MONITORING
INSFECTIOM
COMFOSITES
CERAMICS

NONE

NONE

NDE
ADHESIVES
BONDS
INTEGRITY
INSFECTION
COMFCSITES
TOMOGRAMHY
ULTRASOMICS

CORFOSIONM
DETECTIONM
AIRCROGFT
BLADES
AIRFOILS
MDE
INSFECTION
NONE

COMFOSITES
FROFPERTIES
MECHANICAL
MATERIALS
STANDARDIZATION
DATARASE

MONE

NONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING MEEDS SURVEY INFORMATIOM

ARTIFICIAL INTELLIGENCE CAMOUFLAGE
RESEARCH TEST BED
COMMAND : TROSCOM

TITLE :

INSTAL N : NATICE

FRESENTER L.. HEFPFINGEF COST($k) : ZOO
TESTING TECHNOLOGIES

NOMDESTRUCTIVE
TITLE BALLISTIC DATA FOR CASUALTY REDUCTION AND

TRANSIENT DEFROMATIOM AMALYSIS
COMMAND TROSCOM INSTAL NATICE
FRESENTER : G. ODJULEINICIAE COST (k) : ©
TESTING TECHNOLOGIES :

NONDESTRUCTIVE

TITLE VAFOR ADSORFTION AND FERMEATIOM ANALYIER

NAT ICH
100

INSTAL™N
COST (%K) =

COrMAND TROSCOM
FRESENTER : D. RIVIN
TESTING TECHMOLOGIES

MECHANICAL CHEMICAL
= TITLE : ACCELERATED WEATHERINME AT EXTREMZ
TEMFEFATURES
COMMAMD TROSCOM IMNSTAL'N NATICE

FRESEMTER : C. HEATH COST(sED) + 90
TESTIMNG TECHNOLOGIES

MECHANTCAL

» TITLE ADVAMNCED DESIGN WISIBLE AMND MEAR INFRARED
SFECTROMETER
CDMMAMD TROSCOM IMNETALL'N NATICE
SENTER @ A. COMMERFORD COST sl 0 125

thTI“b TECHNOILLOGIES

MOMBESTRUCT [VE

TITLE : YIBRATIOM &MD LLOW TEMFERATURE AT ALTITUDE
TESTIMG
COMMAMED TROSCOM IMNSTALN MATICE

FRESEMNMTER : D. OUERIM COSTCBE) @ 54
TESTIMG TECHNOLOGIES :

MECHANTICAIL

C.2-19

FEYWOFDS

CAMOUFLAGE
ESIGN

EVALUATION
ARTIFICIAL
CLLOTHING
FATTERNS
MONE

MOME

INTEL

ARMOR

HELMETS
MATERIALS
BALLISTICS
FENETRATION
FRAGMENTAT ION
FROTECTION
DEFQORMATION

GARMENTS
CLOTHING
PROTECTIGH
CHEMILAL AGENTS
ADSORFTION
FERMEATION
eVALUATION
CHROMATOGRAF Y

WEATHER ING
TEXTILES
ALCELERATED
CLOTHIMNG
EXFOSURE
TEMFERATURE
BDAVI.IGHT
MONE

CLOTHING
Fﬁﬂrlrr
FECTROFHOTOM
E -FL.L’.. TGNCE
VMISTRILE
INFRARED
COUNTERMEASURES
FILOURESCINCE

VIERATION

LOW TEMPERATURE
SURVIVAL KIT
SLEEFING LAG
ATRCRAFT
ALTITUDE TESTING
FACKAG ING

YECUUM

TER
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT’D)

TESTING NEEDS SURVEY INFORMATION

TITLE : FULL ENSEMEBLE TESTING

INSTAL'N : NATICE

COMMAND : TROSCOM
: COST($L) = SO0

FRESENTER : R. EINNEY
TESTING TECHNOLOGIES :
MECHANICAL CHEMICAL

TITLE : VAFOR CONTAMINATION VAFOR FENETRATION
SWATCH TEST
COMMAND TROSCOM
FRESEMNTER : R. FKINNEY
TESTING TECHNOLOGIES
MECHANICAL

INSTAL™M
COST ($kD

NATICE
100

TITLE : LABORATORY TEST FOR FIELD WEAR AND
DURABILITY
COMMAND TROSCOM
FRESENTER @ €. FITIGERALD
TESTING TECHMOLOGIES
MECHANICAL

INSTALN NATICK
COST ($K) + S00

TITLE : TESTING FOR MULTIFLE THREAT IMDIVIDUAL
FROTECTIVE SYS5TEMS
COMMAND : TROSCOM
FRESEMNTER : C. FITIGERALD
TESTIMNG TECHNOLOGIES
MECHANICAL CHEMICAL

INSTAL™N MATICH
COST (%K) : 150

TITLE : IMPACT EMEREY ABRBORFTION TEST METHOD

IMSTAL'N ¢ MATICE
COST HE)Y : 50

COMMARD TROSCOM

FRESENTER : 3. WACLAWIE

TESTING TECHMOLOGIES
MECHAMICAL.

TITLE @ LIFE AND FPERFORMANCE TESTING CF MOVEL
HEAT ENGINES AMD SMALL COMFRESSORS
COMMAND TROSCOM INSTAL™M : NATICE
FRESEMNTER : M. KUPCINSEAS COST k)Y ¢ 10
TESTING TECHNOLDGIES
MECHAMICAL

C.2-20

KEYWORDS

CLOTHING
NEC
EVALUATION
ENSEMBLE
SAMFL ING
SIMULANTS
CHALLENGE
FROTECTION

CLOTHING
CONTAMINATIOM
FEMNETRATION
YAFOR
FROTECTION
=VALUAT TOM
NRC

DIFFUSIONM

CLOTHING

WEAR
DURARILITY
FIELD TESTIMNG
EQUIVALENIY
MODEL IMNG

MNONE

MOME

CLOTHLING
FROTECTIVE

MULTIFLE THREAT

NEC

SYSTEM
EVALLIATION
ENSEMELE

Ve

IMFACT
ARSORTFTION
HELMETS
BODY ARMOF
POLYMERG
PROTECTICN

STANDARDIZATION

EVALUATION

IMC3

AEAT EINGINMES
COMPREISDR
COOLING

WEAFR:
eVMALUATION
NEC

CLOTHING
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TNS# TESTING NEEDS SURVEY INFORMATION
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TITLE : PUNCTURE RESISTANCE OF NMON-COATED CLOTHS

INSTAL"N
COST (k)

COMMAND TROSCOM

PRESENTER : D. QUERIM

TESTING TECHNOLOGIES
MECHANICAL

22 TITLE : RF FORTARBLE REFLECTOMETER

INSTAL™N
CasT (k)

COMMAND TROSEOM
FRESENTER : D. RAFACTZ
TESTING TECHMOLOGIES

NONDESTRUCTIVE

COMMAND : TROSCOM INSTAL™N
FRESENTER : D. GORDON CAsT (%K)
TESTING TECHNOLOGIES :

MECHANICAL CHEMICAL

ELECT / SOFTWARE

TITLE : STORALE STABILITY MEASUREMENT

INSBTALN
COST (%K

COMMAND 1 TROSCOM

FRESENTER @ D. SORDON

TESTING TECHMOLOGIES
MECHAMNICAL CHEMICAL

ELECT / SOFTUWARE

TITLE : AR DUALITY MONITOR

COMMAND TROSCOM INSTAL M
FRESENTER : R. LAMFI COST (k)
TESTING TECHNOLOGIES

CHEMILAL
TITLE : SUFRS CHAMEER STRESS INDICATOR
COMMAND TROSCOM INSTAL™M

FRESEMTER : R. LAMFI CO3T (k)
TESTING TECHMOLOGIES :
MECHAN T CAL

MONDESTRULCTIVE

C.2-21

NATICHE
165

NATICHE

75

" TITLE : DETERIDRATION OF BIODEGRADARBLE CONTAIMER

NATICKE
100

MATICE

200

P AN

MATICH
125

NATICE

e -
et

HEYWORDS

O e e o e o A e = e e s e e e e o e
e T ]

CLOTHING
FUNCTURE
RESISTANCE
PARACHUTE
ROUGH TERRAIN
SUIT
EVALUATION
NONE

CLOTHING
REFLECTAMCE
ABSORFTION
RADAR
DETECTION
EVALUATTON
FROTECT IO
MONE

FACHAGING
DEGRADATICON
RATIONS
CONTAIMER
BRIDDEGRADATION
INERTNESS

MONE

NONE

RATIONS
STORAGE
STARTLITY
SHELF LIFE
EVALUATION
AMEBTIENT
CHILLED
MONE

ALR

QUALTTY

MOMITOR IMG

FIELD

SHELTERS

TRAILERS

FEEDING

COMBUSTION FRODUCTS

SUFRS
UNDERWATER
SUFPFLY
SUBRSISTHANCE
CHAMEER
CONDITION
DETECTTON
NONE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY INFORMATION

TITLE : AUTOMATED NONDEETRUCTIVE ON-LINE

HEYWORDS

MEAL

DCTECTION OF DEFECTS IN FOOD RETORT FOUCHESFOUCH

NATICHK

200

INSTAL™N =
COST ($k) =

COMMAND : TROSCOM
PRESENTER : R. MANSUR
TESTING TECHNOLOGIES :

MECHANICAL

NONDESTRUCT IVE
TITLE ¢ NONDESTRUCTIVE VACUUM TESTING 0OF TRAY

FACKS IN FIELD AND DEFOT

COMMAND : TROSCOM INSTAL™N : MNATICHE
FRESENTER : F. BURKE COST (%k) 155
TESTING TECHNOLOGIES :

MECHANTICAL

NONDESTRUCTIVE
TITLE : NON-COMPLEX ITEMS AND MATERIALD
COMMAND : TROSCOM INSTAL™N : NATICH
PRESENTER : J. HALL CO3T (%K) : O

ESTING TECHNOLOGIES :
MECHANICAL
NOMDESTRUCT IVE

HIGH SFEED AIRDROF CONTAIMER (HISAC)
MATERIALS
COMMAMD : TROSCOM
FRESEMTER : A. MAWN
TESTING TECHNOLZGIES
MECHANICAL

TITLE :

INSTAL N MATICE
COST (6K @ 46

CHEMICAL

TiTLE DETECTION DF THERMAL AGING IN NYLOM 6,58
COMMAND TRIZSCOM INSTAL'N : NATICHE
FRESENTER : M. GIONFRIDDO COGT (sk) 170
TESTING TECHMOILDIGIES

MECHAMICAL

HNOMDESTRUCTIVE
TITLE : MONITORING ULTRAVIODLET (UY) DEGRADATION

IN MNYLOM 5.8

COMMANMD : TROSCOM INSTAL™N : NATICE
PRESCNTER @ M. GIONFRICDO COST C8kD 250

TESTING TECHMOLOGIES
MECHAMICAL
MOMDESTRUCT I'/E

C.2-22

NDE
INSFECTION
AUTOMATED
FERFORATION
SFECTROMETER
SEAL

TRAY FACES
VACULUM

MDE
INSFECTION
FIELD

CANG

SEAL

MEAIL.

STRAFS
FARACHUTE
TENTAGE
MATERTALS
FATIGUE
DYNAMIC
HIGH STRAIM
TESTING

HISAC
CONTAINER
AIR DROF
MATERIALS
DEVELOFMENT
TESTING
FHONE

MNOME

WEBRING
CORDAGE
STRAFF THMG
MG ING
MNYL.OM

MDE
INSFECT LON

OPTICAL ABSORETTOM

NYLON
DEGRADAT I0ON
ULTRAVIOLET
FARACHUTE
TEXTILES
MDE
INSFECTION
MONE



TNS# TESTING NEEDS SURVEY INFORMATION
1ZZ TITLE : HAND HELD FORTABLE EMI LEAK DETECTOR
COMMAND TROSCOM INSTALN : NATICE
FRESENTER : A. MURFHY COST($k) : ©
TESTING TECHNOLOGIES :
ELECT / SOFTWARE
134 TITLE : NOMDESTRUCTIVE EVALUATICN FOR SAMDWICH
COMPOSITE MATERIALS
COMMAND : TROSCOM INSTAL N : NATICE
FRESEMTER : 3. STROREL COs¥(sk) : ©
TESTING TECHNOLOGIES
MECHANICAL
MOMDESTRUCT IVE
138 TITLE AEROSOL FEMETRABILITY OF MATERIALS AND
CL.OSURES
COMMAND TROSCOM INSTALN ¢ NATICH
FRESENTER J. MAYEFR COST (k> = 200
TESTING TECHNOLOGIES
CHEMICAL
174 TITLE MANFRINT TESTIMNG FOR MNATICE MATERIALS
COMMAMD : TROSCOM INSTAL™M MATICE
FRESEMTER : L. SYMINGTON COST (6kD TO0
TESTING TECHMOLOGIES :
MECHAMICAL
ANTHROPLOGIC
137 TITLE LABORATORY AMD FIELD TESTING OF RATIGME
COMMAND : TEROZCOM INSTALM @ MATICH
FRESEMTER : E. HIRZTH COST P&k HOO
TESTING TECHNOLOGIES
CHEMICAL
{28 TITLE : IMFROVED TEST METHODOLAOGIES FOR CHEMICAL
DEFENSE
COMMAND TROSCOM INSTAL™M NATICH
FRESENTZR : J. CARLSON COST (%) 1500
EETING TECHNOLDGIES
CHEMICAL

SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

C.2-23

FEYWORDS

ELECTROMAGMETICS
LEAKAGE
DETECTION
FORTABLE
SHELTERS

EMI

RADIATION

NONE

COMFOSITES

MDE

DEFECTS

FORTABLE

ULTRASDIMICH

INFRARED

SHELTERS
COMNDTRUCTION MAaTERT S

CLOTHING
MEC
FENETRATION
AEROSGL
FROTECT ION
PARTICUIL.ATE
MOME

MOME

MANFRTNT
COMFORMAMCE
CLOTHIMNG
SHELTERS
EQUIFPMENT
BEHAYIORAL
AMTHREOFOL.OG T AL
MATER IALS

TESTING

RATIONS

COMBUMPTTOM
RCCEFTAREILLITY
SENSORY CHARACTERIST
FIELD USE

MUTRITIGN

NONE

NOME

DECOMTAMIMNATTOM
CLOTHING
DETOXIFICATION
BY-FRODUCTS
DEFEMSE
CHEMICAL
EXFOSLIRE

MOHE




SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

TESTING NEEDS SURVEY INFORMATION

140

t4=

TITLE

VISUAL CRITICAL INSFECTICNM
COMMAND : AMCCOM INSTAL™N
FRESENTER : A. THIESING COST ($k)
TESTING TECHNQLOGIES :

NONDESTRUCTIVE
TITLE AGT 1500 ENGINE MODULE TEST
COMMAND : DESCOM INSTAL™N =
FRESENTER : W. BONDARCHUR COST (&k)

TESTING TECHNOLDGIES
MECHANICAL
ELECT / SOFTUWARE
ENG INEERING
TITLLE TEST RUBREFR COMFOUNDS
INSTAL N

COMMAND : TACOM
: COST {$kD

FRESENTER : W. FLECKER

TESTING TECHMOLOGIES
MECHANICAL
MOMDESTRUCTIVE

TITLE COMRUITED TOMOGRAFHY MDI
COMMAND s TACOM INSTAL™N
FRESEMTER : J. HERBERT COST (%E) =

Z5TING TECHNOLOGIES :

MONDRESTRUCTIVE

TITLE : AUTOMATED FOADUWHEEL INMNSFECTIOMS
ZOMMAMD TACOM INSTALN
FRESEMTER T. MIESZICZAL CasT (sk)
TESTING TECHMAOLOGIES :

MONDESTRUCT IVE

TITLE FaAaTIGUE GAGES
INSTALM

COMMAND : TECOM
- COST (8K

FRESEMTER @ . HOBOLTH
TESTING TECHMOLIGIES

MECHANTCAL CHEMICAL

C.2-24

AUTOMATED INSFECTIOMN SYSTEM TO ELIMINATE

FICATINNY
400

ANMISTON
Q

WARREN

0

FOR FRECUFERATORS

WARREN

OO0

WARREN

S

WARREN

[}

KEYWORDS

gt ]

FUZES

INSFECT 101
AUTOMATED
VISUAL
FLUNGEFR:
DETONATOR
VISION S5YETEM
COMFUTERIZED

ENGINE

MODULE TESTIMNG
RECUFERATORS
COMPRESSOR
TUREINE

TANE
TEST
MINE

STAND

ROADWHEELS

TRACE PADS
RUBRER COMFOUNDS
ELASTOMERS
DURARIILITY

TANE

M1A1

MONE

FECUFPERATORS
EMGIMES

TAMNE

MDE
TOMOGRAFHY
WEL.DS
INSFECTION
DAMAGE

FOADWHEELS
BONDS
CLADTOMERS
MDE
AUTOMATED
ADHES IVES

ARCOUSTO-LLTRASOMIZS

INSFECTION

FATIGUE
METALS
NOM-METALLICS
GAGIMG

LIFE
MONITORING
NONE

NOMNE
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'’D)

TESTING NEEDS SURVEY TNFORMATIOM
R S N N N R S S S S T TS NN SENRENSSSSlsS SIS oaIaSNaRS
TITLE : COMFONENT CORROSION TEST
COMMAND : TECOM INSTALN : WARREN
PRESENTER : H. HOBOLTH COST (%K) & O
TESTING TECHNOLOGIES :

MECHANICAL CHEMICAL

ENVIRONMENT
TITLE : THREADED FASTENER FLATING INVESTIGATIOM
COMMAND : TACOM INSTAL™N : WARREN
FRESENTER : J. FOLKOWSKI COST (%K) = 120
TESTING TECHNOLOGIES :

MECHANICAL CHEMICAL
TITLE : ELECTROMIGRATION DEGRADATION MECHANISMS

OF MICROCIRCUIT DEVICES

COMMAND : MICOM INSTAL'N : REDSTONE
FRESEMTER : N. DOMLIN COST ($ED : 215

TESTING TECHNOLOGIES :

NONDESTRUCTIVE ELECT / SOFTWARE

TITLE : IMFLEMENTATION OF MAGNETO-OFTICAL MAFFER
(MOM)

COMMAND : MICOM INSTAL™N : REDSTONE

FRESENTER : G. TANTON COST ($K) : 400

TESTING TECHNOLOGIES :

NONDESTRUCT IVE ELECT / SOFTWARE

TITLE : ADVANCED SOFTWARE VERIFICATION TQOL
LOMMAND : CECOM INSTAL'N @ MONMOUTH
FRESENTER @ M. KOGUT COBT (6KD ¢ 300
TESTING TECHMOLOGIES : .

ELECT / SOFTWARE

TITLE : IMPLEMENTATIOM OF SQFTWARE RELIARILITY

FROGRAM
COMMAND : CECOM INGTAL'N @ MONMOQUTH
PRESENTER ¢ F. KOGUT COST O 2 400

TEGTING TECHMOLQGIES
FLECT ./ SOFTWARE

Co 2"25

KEYWORDS

PPtk P2 g S P p - S

rd

LLmROSION
COMPONEMTS
FARILURE
ENVIRONMEMT AL
CHAMBEFR
TESTING

NONE

NONE

FLATING
MATERIALS
ALTERNATIVES
CADMIUM
FASTENERS
MECHAMNICAL
CHEMICAL TESTING
FROFERTIES

MICROELECTROMICS
FARILURE
ELECTROMIGRATION
DEGRADATION
FRELIABILITY
ELECTRONICS
DEVICES
MATERIALS

MICROELECTROMNICS
DETECTOFR
SEMICONDUCTOR
ARRAYS

MAFFER
MAGNETO-OFTICAL
STINGER

DEFECTS

SOFTWARE
VERIFFTICATION
DESIGN
ARTIFICTAL INTEL
REQUIREMENTS
ENGINEER TNG

CASE

cccl

SOFTWARE
RELIARILITY
EVALUATION
FATLURE
CSTIMNATION
OFERATION
NONE

NONE



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'’D)

TNSH# TESTING NEEDS SUFVEY INFORMATICM KEYWORDS
R R N e R T e R NN T T T N R S T T T N T I N T T N T T T I s oo m s DTN SSRI N mES T e
151 TITLE : SOFTWARE FROCESS IMPROVEMENT THKOUGH SOSTWARE
ERFROR DETECTION AN FREVEMNTIOM ERRON
COMMAND : CECOM INSTAL N : MOMMOUTH DETECTIOM
FRESENTER : F. EOGUT COST ($E) 5 &OO MATNTENANCE
TESTING TECHNOLOGIES : ccet
QUALITY AGTURANTT
ELLECT / SOFTWARE NONE
MNONE
152 TITLE : MICROWAVE/MILLIMETER WAVE INTEGRATED MICFROELECTRGHINS
CIRCUIT ENVIRDMMENTAL STRESS AND LIFE TEST MICKOWAVE
COMMAND s LARCOM INSTAL'N : ETDL MILLIMETER ahant
FRESENTER : F. RESTINE COST (k) = 2000 RELIARILIT,
TESTING TECHNOLOGIES : FE SWITCHING
MECHANICAL ENMYIFIMMENT i
ELECT / SDOFTUWARE 3TRESS
LIFE
15T TITLE : HIGH SFEED (200MHZ) - HIGH FIN COUNT (512 MICFOCLECTROMHISCI
FINS) ATE REVICE
COMMAND : LABCOM INSTAL'N : ETDL ATE
FRESENTER : J. ERICKSON COST (k) : 400 ALTOMATED
TESTING TECHNOLOGIES TESTING
HIGH SPECD
MONDESTRUCTIVE CLECT / SOFTWARE HIGH FIN SOUNT
MICROCIRCUITS
154 TITLE : LASER NONDESTRUCTIVE FRORING FOR MICROCLECTROMN NS
MICROWAVE DEVICES (1GHZI AND AEQVE) DEVICE
COMMAND : LARCOM INSTAL N : ETDL MICROWANT
FRESEMTER : F. SARTORE COST (%K) : SO0 MILLIMETER WAVE
TESTING TECHNOLDGIES : LASER
NDE
NONDESTRUCTIVE CLECT / SOFTWARE FROCESS COMTIOU
QUALTITY CONTROL.
15T TITLE : LOCAL AREA NETWORE TEST FACILITY METWQR)
LAN
COMMAND : CECOM INSTAL'N @ MONMOUTH FERFOEMANCE
FRESEMTEF : H. WICHANSEY COST{Hk) : © INTERDFERARIL I Uy
TESTING TECHNOLOGIES : PROTOCOLS
cCel
CLECT . SOFTWARE ENGINERER ING
) TESTING
196 TITLE : NMEUTRAL TEST EED IFOR MORTAR AMMUNITION MORTARS
TESTING AMMUNT T TOM
COMMAND : AMCCOM INSTAL'N 1 FICATINNY  TESTING
FRESENTER @ M, SEIELTINGER COSTOEEDY 3 LO0 MUOUNTS
TESTING TECIHNOLOGIES : RECOIL
MECHRANTCAL STAMDARD £ 7T {00
NONE
NONE

C- 2—26



SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT’D)

TNSH# TESTING NEEDS SURVEY INFORMATION FEYWORDD
TITLE MECHAMICAL TESING OF COMHOSITES COMFOSITES
MECHAMICAL
COMMAND : ARDEC INSTAL™M @ FICATINNY FROFERTIES
FRESENTER . C. SALLADE COST (6l ¢ O FFROCEDURES
TESTING TECHNOLOGIES : STANDARDIZAT (ON
MECHAMICAL MATERIALS
AMMUNITION
MOME
TITLE STATIC TESTING FOR SFIM AND SET EACE AMPHINT T IOM
SFIN
COMMAND ARDEC INSTAL'N : PICATINMNY 2CET BACH
FRESENTER : L. LECONEY COBT {6k = O STATIC

TESTING TECHNOLOGIES
MECHANICAL

FRAFIDLY ANALYZING SINGLE BASE FROFPELLANTS

BY NIRR FOR FROCESS CONTROL
COMMAND AMCCOM INSTAL'N
FRESENTER @ H. CHU COST (HE) @
TESTING TECHNCOLOGIES

TITLE

FICATIMNY
40D

CHEMICAL
MOMPESTRUCTIVE
TITLE : STORAGE STABILITY TESTING O RYROTECHNICS
AMD EXFLOSIVE MATERIALS
COMMAND : ARDEC INSTAL N FICATINNY
FRESEMTER : F. TAYLOR COSBT {6k ¢ L&D
TESTING TECHNOLOGIES :
CHEMICAL
TITLE : NDE OF COMFOSITE MATERIALS
COMMAND : ARDEC INGTAL'N : FICATINNY
. PRESENTER ¢ €. 3ALLADE COBTIRED) ¢ 180

TESTING TECHNOLQOLTES

NONDREGTRUCT TVE

FECOVERY OF ARCHIVED DIGITIZED INGFECTIONM

DATE

TITLE :

COMMAMD 3 AMCCOM INGTALYN @+ FPICATINNY
FRESENTER 2 P WILLBON COSTO8E Y @ 50

TESTINMG TECHHOLQGIES

MOMOESTRUCT TV FLECT SOFTWARE

Ct2"27

SIMULAT IO
FORCES
ARTILLERY
NOME

FROPELLAMTS
CUMFOSITION
CHEMICAL
ANALYSZIS
INFRARED
FROCESS
M=és

MONE

CONTROL,

EXFLOSIVES
FYROTECHNICS
STARILIT
STORAGE
COMFATIRILIT
LONG TERW®
CALLOR IMETRY
FROPELLANTS

COMFOSITES
WDE

MATER IALS
mEMUM T T TN
ACCEFPTANCE
LLTRASOM TGOS
STANDART
NONE

INSFECT L

DATA

DIGITIED
RRCHLIVED

NDE

TR RN AN TSR N

[ IR KI N

AUANOCE T Sl T
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT’D)

TESTING NEEDS SURVEY INFORMATION
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TITLE : CARTRIDGE CASE GLUE JOINT TESTING
COMMANMD ¢ AMCCOM INSTAL'N : FICATINNY
FRESENTER : R. SCHUBERT COST (k) : 1350

TESTING TECHNOLOGIES :

NOMDESTRUCTIVE

TITLE : BURNING RESIDUE INSTRUMEMTATION

INSTALN =
COST (Hk) ¢

FICATINMY

200

AMCCOM
SCHUBERT

COMMAND :
FRESENTER : R.

TESTING TECHNOLGRIES
NONDESTRUCTIVE
OFTICAL
TITLE AFPFLICATION OF WMDE METHODS TO GRAFHITE
FEINFORCED FLABTICS (GRF)
COMMAND : AMCCOM IMNBTALTN ¢ FICATINNY
FRESENTER : 6. FACELLA COBT(HE) @ 150

TESTING TECHMOLOGIES

MONDESTRUCTIVE

TITLE : FRINTED CIRCULIT RBOARD LAMINQGRAFHIC X-FAY
INSFECTION

COMMAND AMCCOM INSTAL'N : FICATINNY

FRESEMTER : E. BARNES COSBT (HED) 1 1200

TESTING TECHNQLOGIES :

NONDEGTRLUCTIVE

TITLE : BACKSCATTER TAMOGRAFHY OF
STRUCTURES
COMMANMD : AMCCOM
FPREGEMTER @ . BARNES
TESTING TECHMOLQGIES

COMFOZITE

INGTAL™N

: FPICATINNY
COST IR

135000
NONDESTRUCTIVE

TITLE : TESTING OF RESTRICTED STOCHPILED
MUNTITIONS
COrMMAND ¢ AMCCOM
PREJCMTER ¢ E. DARNLS
TESTING TECHMILOGICS 1

INGTAL N
COSTUREDY

FICATINNY

1500

MONDESTRUCT IVE

0.2-28

FEYWORDS

CARTRIDGE
JOINTS
ADHESIVES
MDE
AMMUNMITION
ULTRASOMICS
TAME

MOME

FROFELLANMTS
FRESIDUE
BURMING
INSFECTION
INFRARED
AMMUNITION
TaME

MNONE

FLASTICO

GRAFHITE REINFORCED
GRF

MDE

COMFOSTTES

CURE

FROCESS COMTY .
NONE

CIRCUIT BOAKRDS
MUILTI LAYERED
INSFECTTON
X~RAY

SOLDER JQINTS
LAMINDGRAMH
SADART

STAFF

COMFQ3ITES
INSFECT LOM
HOWIT CER
TOMOQGR A Y
BACESCATTER
XAy

ONE SIDE
MDE

MUNITIONS
TESTING
NDE
STORAGE
STOCLE L
INSFECT 10N
X o

FOAL TIME
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SUMMARY LISTING OF INDIVIDUAL SURVEY SUBMISSIONS (CONT'D)

P T e e O e o o L o e

TITLE : HYDROGEN EMERITTLEMENT TESTING
TOMMAND 1 AMCCOM INSTAL™N : FICATINNY
FRESENTER : &. RARNES CasT (&L : 1500

TESTING TECHNOLOGIES :

NONDESTRUCTIVE

VISUAL INSFECTION BY NEURAL NETWORE
TECHNIQUES
COMMAND : AMCCOM
FRESENTER @ E. BARMNES
TESTING TECHMOLOGIES :

TITLE :

FICATINNY

2000

INSTAL N 2
COST ($k)

MONDESTRUCTIVE ELECT / ZOFTUWARE

SMART MUNITION AUTOMATIC INSFECTION RY
RADIQGRAFHY
COMMAND : AMCCOM
FRESENTER : E. DBARNES
TESTING TECHMOLOGIES :

TITLE

INSTAL'N 3
COST (k)

FICATINNY

1 OO0

NONDESTRUCTIVE

IMPLEMENMTATION OF REVISED MIL-5TD Z84E
METHAOD 801 CLOSED ROME TESTING AT RADFORD
COMMAND 1 AMCCOM TNSTAL'M = FICATINNY
FRESENTER @ J. DOMEN COST ($k) @ 42
TESTING TECHNOLOGIES :

CHEMICAL

ELECT / SOFTWARE

TITLE WIDE AREA MINE (lWAM)Y

INSTALN
COST CHD

FICAT INNY

)

COMMAND : ARDEC
FRESENTER @ W. SMITH
TESTING TECHMOLOGIES :

ELECT ¢/ SOFTWARE

TITLE MEW ACCEFTANCE TESTS FOR THE COLQR

DUALTITY OF FYROTECHNTIC GTGNALS
COMMAND : ARDEC INGTALN ¢ FPITATINNY
FRESENTER @ G. VENADLE COLBT(HKD ¢ 21

TESTING TECHNQLOGIES

CLECTY SO0FTWARE

C02-29

KEYWORDS

GRENADES
NDE
HYDROGENM
MEUTROM
SCATTERING
M4z
MUNITIONS
NOMNE

INSFECT ION
VISUAL
MEURAL METWORE
AUTOMATED
ARTIFICIAL
MUNITIONS
LEARMING
MOME

MUNITIONS
INSFECTION
AUTOMATED
RADIQGRAFHY
Y-RAY

REAL TINME
SADREM

NONE

FROFELLANTS
BURN TESTING
CLOSED BOME
BIURN RATE
QUICKNESS
VERIFICATION
SOFTWARE
NONE

MINES
WIDE ARCER
ANTT Tanh
TESTING
SIMULATOR
WAM

NONE

NONE

PYROTECHNICS
D TGNAL D

COLOR QUALTIT
ACCERTANCE
TESTING
FHATOME TR
SFECTRAL DTN
MUNE

EMERITTLE

IMTEL
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SAMPLE OF SURVEY INFORMATION SUMMARY FORM

FY1988 AMC MTT PROGRAM TESTING NEEDS SURVEY
INFORMATION SUMMARY FORM

INSTALLATION: Watervliet Arsenal, Benet Labs DATE: September 1988
PRESENTER: G.P. Capsimalis/M. Doxbeck ORGANIZATION: Phys. 5ci. Branch
AUTOVON/PHONE: _974-5615 .

TESTING NEED TITLE: Residual Stress Inspection of Gur Tubes

END ITEM SUPPORTED: 105-mm, 120-mm, 155-mm, 8-inch diameter Gun Tubes.
DESC/PURPOSE:

WVHEN IS TESTING NEED REQUIRED?: _Now

SOLUTION TO NEED EXISTS TODAY?: YES _ X NO

SOLUTION REQUIRES R&D7: YES NO X

ESTIMATED COST OF SOLUTION: _$160K

TESTING TECHNOLOGY REQ'D: MECH CHEM NDT X ELECT/SFTWR _X

OTHER (DESC.)

TESTING HEED DESCRIPTION/PURPOSE:

Autofrettaging sianificantly extends the service life of qun tubes. To
develop this process to its full potential, the Watervliet Arsenal requires

a method to measure the resulting residual stresses. At present, the only

techniques utilized are destructive, thereby wasting both time and money.

POSSIBLE SOLUTION:
. We can solve this problem by using x-ray diffraction to measure residual stress.

With advances made in miniature x-ray tubes and position sensitive detectors,
we are now able to measure residual stress non-destructively inside a gun tube.
This unit will be able to measure both hcop and longitudinal residual stress
at the bore.

POTENTIAL BENEFITS: With such a system, the Watervliet Arsenal could:
a) detect nonuniform and/or unsafe stress levels

b) detect variations in stress levels caused by changes in the manufacturing

TSOT MatET TS
;;;E;ggig residual stress levels after straighteninag.

d) obtain data to improve the autofrettage process.
e) obtain data for sue in designing lightweight cannons.

AT W e
GBS L TuN TURES | UESiouaA UTREES, Mo NIPS TN,
C AUTOMAETTAGE |, . -RAY DIFFRACTION

Co3=1




SAMPLE OF SURVEY [NFORMATION SUMMARTY FORM (CONT' D)

FYL988 AMC MTT PROGRAM TESTING NEEDS SURVEY

INFORMATION SUMMARY FORM
INSTALLATION: F©T&DL, Fort Morrmouth, Nq__ DATE: 25 Augqust 1988
PRESENT™R: pir~hard Sartore ORGANIZATION: LABCCM - ET&DL
AUTOVON/PHUAE - 995-2261/(201) 544-2661
TESTING NEED TITLE: [aser Non-Desrructive Probing System for Microwave Devices (1Giz and
above )

END TTFW SUPPORTED: MIMIC devices. Microwave devices
DESC/PURPOSE: Required far design verafication, faiiure diagnost.cs and

quality/process control .~

WHEN IS TESTING NEED REQUIRED?: _4th quarter 1989
SOLUTION TO NEED EXISTS TODAY?: YES _ ¥ {o]

SOLUTION REQUIRES R&D7: YES NO X
ESTIMATED COST OF SOLUTION: _s5s500K
TESTING TECHNOLOGY REQ‘D: MECH CHEX NDT _ X ELECT/SFTWR X

OTHER (DESC.)

TESTING NEED DESCRIPTICN/PURPOSE: Dan/Army _are fimding malti-million dollar MIMIC
orogram to develop and fabricate MIMIC devices. These devices will require

new testing technoloqies for design verification, failure diagnostics and
orocess/quality control, The testing capabilitv will directly impact relia-
hiliry and cost effectiveness of MIMIC devices in Army and Dob equipments.

POSSIBLE SOLUTION: The proposed solution for MIMIC testing needs is a non-invasive
Jlaser probing systen yhich will measure =iming and sianal anplitude on MIMIC
devices above 1GIz., Several of these systems have been demonstrated in labora-

tard jally available in the near future.

POTENTIAL BENEFITS: The hegefit -9 %he MIMIC program will be irproved reliabilty
by fielding only fully tested and verified MDMIC devices. Further, the

BRI\ ! L L non- 1nvasive probing to orocess/qualizy contmol will

ineure continued ~eliabilirv/qualics in =he field.




SAMPLE OF SURVEY INFORMATION SUMMARY FORM (CONT'D)

EX1900 AMC MIT PROCRAM TESTING NEEDS SURVEY

- o INFORMATION SUMMARY FORM
INSTALLATION: U-S. Arm? Ni:tilck RD&E Center DATE: 15 Sep 88
PRESENTER: ¢# Carol J. Fitzgerald ORGANIZATION: L33D/1PD

AUTOVON/PHONE: _AV 256-5436

TESTINC NEED TITLE: Laboratory test for Field Wear and Durability

END ITEM SUPPORTED: All clothing items
DESC/PURPOSE: To determine the durability ot a clothing item :n the laboratory
(i.e., simulate field wear conditions).

WHEN 1S TESTING NEED REQUIRED?: _ AsAp
SOLUTION TO NEED EXISTS TODAY?: YES NG _X

SOLUTION HEQUIRES R&D7: YES _ X NO

ESTIMATED COST OF SOLUTION: _$S00K (+)

TESTING TECHNOLOGY REQ'D: MECH _X CHEM NDT ELECT/SFTWR
OTHER (DESC.)

TESTING NEED DESCRIPTION/PURPOSE: Currently materials are subjected to a number

of lab tests to determine their physical characteristics prior to field testing.

However, these tests cannot be used to generate decision-making data on field

wear and durability of clothing items., All items must be subjected to opera-

tional testing in a field environment. Development of a test, or more likely

a series of tests, which could predict with a reasonable degree of accuracy

the durability of clothing i1tems is needed.

POSSIBLE SOLUTION: Development of a battery of tests which can predict field

wear, rodelled with terrain and environmental conditions could be used

very advantaygrously. Correlation of results with on-going wear tests could
. )

allow for determination of the accuracy of the testing/modelling during the

development of the methodology.

POTENTIAL BENEFITS: The time and cost savings of running a wear test in the lab

would be sianificant. Although this would likely not eliminate completely

the—nced far actual wear testing in the field, it mav allow for verification

only—in.the fipld,. roguiring far foyer troopa, Jata collectors and test items,

In edditeen—tho time ta complete the testing, data collection and analysis,

ANAtbbad bbb RO P ACR SN S cai L d e greatly reduced. allowing state-ct-the-

art 1tems to be fielded more quickly.
TNS NAT Y
JEYWordS L 0TS ieaAR | DURAGIGITY | SIELD 3TN,
ZWPVIALENCY AMODELING

¥
Py
LS

W3-3



SAMPLE OF SURVEY INFORMATION SUMMARY FORM (CONT'D)

FY1988 AMC MTT PROGRAM TESTING NEEDS SURVEY
INFORMATION SUMMARY FORM

INSTALLATION: CCAD (DESCOM) DATE: 5/12/88
PRESENTER: George Wilson ORGANIZATION:

AUTOVON/PHONE:

TESTING NEED TITLE: Monitoring of Cadmium and other platinpg processes,

END ITEM SUPPORTED: Aiycraft., Enpine components, Airframe components

DESC/PURPOSE:

WHEN IS TESTING NEED REQUIRED?: Now

SOLUTION TO NEED EXISTS TODAY?: YES NO _X
SOLUTION REQUIRES R&D7?: YES _ X NO
ESTIMATED COST OF SOLUTION:
TESTING TECHNOLOGY REQ'D: MECH
OTHER (DESC.)

CHEM __X NDT _X ELECT/SFTWR

——————

TESTING NEED DESCRIPTION/PURPOSE: Metal plating processes are very common

throughout the Army manufacturing and maintenance_sites Plating of metal

parts enhances their resistance to corrosion, chemical attack and wear,

Plating processes today remain to be uncontrolled processes which are

tested b ost-platin atch samplin A _testing method is needed t

monitor_and ultimately control the platin rocess, includin latin

solution monitoring, trace metal detection, and on-line plate thic s

measurement,

POSSTIBLE SOLUTION: Monitoring of chemical solutjons can indicate the progress
of che al plating processes. Other methods may also be available to
time and actjive ontro atin ocesses ond uctive method
als e a n esses vid o)
the adhesion of ¢t ebdb ) 0

a e ) dod o) t
processes (i.,e, cadmuim, chromium, etc. ),

POTENTIAL BENEFITS:

[ R

Cadmium, Chromium ‘iavne sowuTOns

CL3=4



SAMPLE Ol' SURVEY INFORMATION SUMMARY FORM (CONT'D)

FY1988 AMC MTT PROGRAM TESTING NEEDS SURVEY
INFORMATION SUMMARY FORM

INSTALLATION: Aberdeen Prov. ¢Grnd. (TECOM) DATE: .,/3/88
PRESENTER: Jim Piro ORGANIZATION:
AUTOVON/PHONE :

TESTING NEED TITLE: Effects of Chemical Agents on Materials, ~~atings,
and Adhesives.
END ITEM SUPPORTED: Vehicles, Tracked Combat: Mptics: Composites, shelters

DESC/PURPOSE:
WHEN IS TESTING NEED REQUIRED?: Now
SOLUTION TO NEED EXISTS T7DAY?: V=S N0
SOLUTION REQUIRES R&D7: YES i NO
ESTIMATED COST OF SOLUTION:
TESTING TECHNOLOGY REQ’'D: MECH = CHEM S x0T _ _  ELECT/SFTWR __

OTHER (DESC.)

TESTING NEED DESCRIPTION/PURPOSE: The use of chemical agents 1 the modern

hattlefield results in the contamination of all expcies s..rraces. A need
exists to determine the effects of these agents on the ensitive raterials
used on vehicles, weapons svstems, shelters, and other structures. The

of composite materials and adhesive ‘oints in these structures in

particular mav be adversely atfected by contact, exposure o chemical

agenst.  Decontamination fluids are also verv corrosive and mav affect the

mechanical integritv of systems using composites_and adhesive joints.

POSSIBLE SOLUTION: Laboratory rests can be conducted to expose ‘arious

composite materials to chemical agents or simulants, This testing should

also _include adhesively bonded joints., Decontamination miterials may also

be_tested against sensitive materials and a series of mechnical fests and

chemical tests can be conducted to determine the agents effect on the

properties of the materials,

POTENTIAL BENEFITS:

INS TEC 5

Keywords: Chemical Agents, Contamination, Decontamination, Susceptibility.

N

Zomposites. adhesive Bonds. Jptical Coatings,

‘steriars.




APPENDIX C4

SUBMISSIONS INDEX BY COMMAND AND INSTALLATION




COMMAND

AMCCOM

AMCCOM

ARDEC

Cecom

CrRDEC

DESCOM

DESCOM

DESCOM

DESCOM

LALCOM

LABRCOM

L BTOM

MICOM

THIOM

reECOM

TECOM

TrOSCOM

SUBMISSIONS INDEX BY COMMAND AND INSTALLATION

INSTAL™N

WVvT

FICATINNY

MONMUU tH

EDGEWQOCD

ANNISTON

CCAD

LTREK

RRAD

ETDL

HDL

MTL

FEDSTONE

WAFFEN

AFG

WARKEN

TNS DATABASE FORM NUMEEFRS

129 19 19 162 167
167 168 169 170 171
69 70 71 2 7
77 78 77 80 31
35 86 87 88 a9
157 158 160 161 1772
149 150 151 195
46 47 48 47 0
54
140
1 = = 4 s
10 11 12 1z
5SS <6 57 S =9
- 64 55 &6 57
15 16 7 18 19
A 24
182 157 154
S 26 27 23 -9
3T 4 5 b
1 ~2 7T 74 7Y
F9 1 OO0 101 1037 1oz
107 108
147 143

141 14z 1472 146

w7 8 -3 a0 4l
45

144 145

109 1o it P12 17
117 1:8 113 120 121
25 126 127 128 127
1727 174 v YT 17

Sl

s
O

11
122
170
178

rh e e

e

[ I 0
t3 & O




APPENDIX C5

SUBMISSIONS INDEX BY PRODUCT CATEGORY




SUBMISSIONS INDEX BY PRODUCT CATEGORY

AMMUNITION AND WEAPONS (69 Entries)

11 17 18 21 24 25 26 28 29 30
31 36 39 42 51 54 56 58 69 70
71 72 73 74 75 76 77 78 79 80
81 82 83 B4 85 86 87 88 89 90
91 93 94 95 98 99 103 104 105 139
156 157 158 159 160 161 162 163 164 165
166 167 168 169 170 171 172 173 174

VEHICLES, TRACKED COMBAT AND TACTICAL SUPPORT (47 ENTRIES)

4 6 12 13 14 15 17 19 22 23
24 37 40 45 59 61 64 65 66 67
68 78 91 92 93 94 95 96 97 98
99 100 102 103 104 105 106 107 108 140
141 142 143 144 145 146 169

AIRCRAFT (33 Entries)

1 2 3 4 5 6 7 8 9 11
12 13 14 20 21 22 64 66 67 68
78 91 100 101 102 104 105 106 107 108
146 167 169

MISSILES (9 Entries)

11 16 20 27 28 36 39 60 104

PERSONNEL AND SUPPORT EQUIPMENT (56 Entries)

10 11 41 43 44 46 47 48 49 50

51 52 53 54 55 58 61 63 64 65

66 67 69 70 91 96 109 110 111 112
113 114 115 116 117 118 119 120 121 122
123 124 125 126 127 128 129 130 131 132
133 134 135 136 137 138

ELECTRONIC EQUIPMENT AND SOFTWARE (22 Entries)
27 28 3? 53 34 35 36 38 39 57

60 62 147 148 149 150 151 152 153 154
155 166
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SUBMISSIONS INDEX BY PROBLEM AREAS

MATERIALS CHARACTERIZATION AND PROPERTIES (82 Entries)

1 2 3 4 6 9 10 13 19 21
22 37 38 40 41 42 44 45 47 48
49 50 51 52 54 65 66 67 68 74
76 77 78 79 80 81 82 83 84 85
89 92 93 94 95 96 97 98 99 100
101 102 103 104 105 106 107 108 109 110
111 112 113 119 129 130 131 132 134 136
141 143 144 145 146 147 148 157 161 165
167 169

AUTOMATED TESTING AND IN-PROCESS CONTROL (58 ENTRIES)

4 14 15 16 17 18 23 34 36 53
55 56 57 59 60 61 66 72 74 75
77 82 85 86 87 88 89 91 92 99
100 105 106 107 109 113 115 116 117 118
122 125 127 139 140 142 143 148 153 154
159 162 164 165 166 168 170 171

DIAGNOSTIC TESTING AND ASSESSMENT (77 Entries)

1 2 3 5 6 7 8 9 12 13

16 19 20 22 24 32 34 37 41 44

55 56 57 59 60 61 63 64 66 67

68 71 72 75 76 78 79 81 82 83

84 88 93 96 99 100 101 102 104 105
106 107 120 126 127 128 132 134 140 142
143 144 147 148 153 158 160 161 162 163
165 166 167 168 169 171 173

BONDING AND ADHESIVE TECHNOLOGY (28 Entries)

2 4 5 7 14 17 20 23 32 33
34 44 59 60 66 67 2o 81 91 96
101 106 134 143 146 163 165 166

MATERIALS DURABILITY AND STRUCTURAL INTEGRITY (48 Entries)

3 6 8 9 12 18 19 21 22 24
25 28 30 31 32 L4 56 61 64 68
80 85 89 90 94 95 100 107 112 114
117 120 121 123 124 126 129 130 131 132
141 143 144 145 152 157 167 169




SUBMISSIONS INDEX BY PROBLEM AREAS (CONT'D)

NUCLEAR, BIOLOGICAL, CHEMICAL TESTING

10 41 43 46
53 111 115 116

SENSORS, OPTICS, AND MEASUREMENT TECHNOLOGY

11 13 14 15
31 39 42 45
69 70 71 72
139 148 154 164

ENERGETICS AND MUNITIONS TESTING

16 29 30 31
139 156 158 159

OTHER ARMY TESTING PROBLEMS
10 11 29 33

49 50 54 97
124 133 136 137

(19 Entries)

47 48 49 50 51
118 120 125 135 138
(35 Entries)

17 18 23 25 26
46 48 58 61 62

85 87 88 91 104
170

(20 Entries)
42 54 73 103 110
160 164 168 172 173

(30 Entries)
35 36 38 39 40

98 103 108 110 114
149 150 151 152 155

(C.h=2

52

27
65
113

119
174

45
122
172
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SUBMISSIONS INDEX BY TEST TECHNOLOGY CATEGORY

MECHANICAL TESTING (77 Entries)

3 6 7 11 15 21 25 26 27 28

29 30 31 32 39 41 42 44 45 54

55 56 58 61 62 64 69 70 71 72

73 74 80 89 90 91 92 93 94 95

96 97 98 99 102 103 108 111 112 114
115 116 117 118 119 120 121 123 124 126
127 128 129 130 131 132 134 136 140 141
144 145 146 152 156 157 158

CHEMICAL TESTING (47 Entries)

4 8 9 10 12 13 17 19 40 41
42 43 45 46 47 48 49 50 51 52
53 54 63 65 66 67 68 /7 79 82
91 111 115 118 123 124 125 130 135 137
138 144 145 146 159 160 172

NONDESTRUCTIVE TESTING (102 Entries)

1 2 3 4 5 6 7 8 9 10

12 13 14 16 17 18 19 20 21 22

23 24 25 26 27 31 32 34 37 44

48 53 55 56 57 58 59 60 61 62

64 65 66 67 68 69 70 71 75 76

78 81 83 84 85 86 87 88 91 92

93 94 95 96 99 100 101 104 105 106
107 109 110 113 122 126 127 128 129 131
132 134 139 141 142 143 147 148 153 154
159 161 162 163 164 165 166 167 168 169
170 171

ELECTRONICS/SOFTWARE TESTING (42 Entries)
11 15 18 23 29 33 35 36 38 39
40 57 72 84 85 88 90 91 97 98
100 103 104 105 123 124 133 140 147 148
149 150 151 152 153 154 155 162 170 172
173 174

OTHER TESTING TECHNOLOGIES (5 Entries)

29 136 140 145 164
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SUMMARY TABLE OF ALL TESTING NEED CATEGORIES
AND SUBMISSIONS FORM NUMBERS (CONT'D)

TEST TECHNOLOGY
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S
174 77 47 10242 5
A 44 27 39 24 =

APPENDIX C.8 LEGEND

PRODUCT CATEGORY

D¢ 2K D X K XX < X XXX

PRODUCT CATEGORY

410

\\Q& ?}% Q&c‘" Q§»$ Q,\:D
47 T2 9 So Z2
27 19 &6 T2 1%

TNS# - Survey Submission Form Number

Test Technology:

MECH - Mechanical Testing
Technology

CHEM - Chemical Testing
Technology

NDT - Nondestructive
Testing Technology

ELES - Electronic and
Software Testi. g
Technology

OTH - Other Identified

Testing Technology

Product Category:

AMW

VEH

AIR

MIS

PER

ELS

Ammunition and
Weapons

Vehicles, Tracked
Combat and Tactical
Support

Aircraft, Compo-
nents and Related
Equipment

Missiles, Compo-
nents and Related
Equipment

Personnel Items and
Support Equipment
Electronic Equip-
ment and Software
Support

C.8-4

PROBLEM AREAS

W13 P P gt @C o o
X X X x - - - - -
- X X % -
X - X - x .
- XX - - - = -
¥ - X - X - -
O T S
_ x - — - — —_
- - - - x
— - X - - _ _ . _

PROBLEM AREAS
Wt G o g @C O o

3Z 58 77 8 48 13 T 70

T

--r

47 44 16 28 11 20 11 17

Problem Areas:

MAT - Materials Charac-
terization and
Properties

AIP - Automated Testing and
In-Process Control

DIA - Diagnostic Testing and
Assessment

BND - Bonding and Adhesive
Joining Technology

DUR - Materials Durability and
Structural Integrity

NBC - Nuclear, Biological, and
Chemical Testing

SOM - Sensors, Optics, and
Measurement Technology

ENR - Energetics and Munitions
Testing

OTH - Other Army Testing Prob-

lem Areas
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS

LEYWORD

T o e O I I e ey e et et e e et e e
e R e SN IO EmT S e

ABSOREBEANT
ABSCRFTION
ACCELERATED
ACCEFTAERILITY
ACCEFTANCE
ACOUSTIC EMISSION
ACOUSTO-ULTRASONICS
ACGUISITION
ACRYLICS

ADHESION

ADHESIVE RONDS
ADHESIVES

~ADSORFTION
AEROSOL.
AGING

AIR

~AIR DROF
~IR GUNS
AIRCRAFT

AIRFOILS
AIRFRAME
ALTERNGTIVES
ALTITUDE TESTING
SMETENT
AMMUNITION
ANALYSIS
ANTHROFDLOGICAL
ANTI TANE
AFACHE

ARCHIVED

HRMOR

ARRAYS
ARTIFICIAL INTEL
ARTILLERY
ASSESSMENT

ATE i
RUTOFRETTAGE
AUTOMATED

GRCESCATTER
BALLISTICS
BALLOTING EFFECT
GASE FLATES
BEARINGS
BEHRAV TOF AL

TNS FORM NUMEERS

B e et 1

a1
S2 54 99
112
37
161 174
o5
7é 147
) 33
44
&é 30 81
3 20 41
2 & &7
167
111
Sz 138
44 171
129
130
0
1 2 =
? 12 13
o4 H4 68
100 107
] 12 21
144
114
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158 187 128
159
1726
1
162
29 Ry od
103 110
148
A R 109
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&3
15 157
a4
138 34 53
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143 133 170
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ALPHABETIC KEYWORDS LISTING WITH TNS FORM NUMBERS (CONT’D)
KWD# OCR# KEYWORD- TNS FDORM NUMBERS
3431 1 ] ==:=:========;’:=========================.==

45 1 EBILLETS a7

as 1 BIODEGRADATION 127

47 1 BLACEHAWE 1

438 1 BLADDER TANKS 7

49 1 BLADES 107

S0 1 EBLISTERING 7

51 1 BODY ARMOR 119

52 1 BOLTS 22

<3 s  EOMDS 2 &7 101 106 147

54 2 BORE &9 a3

S5 1 BREACH SEAL 72

=4 1 BREECHES 0

S7 1 BURMN RATE 172

56 1 BURN TESTING 172

=5 1 BURNING 164

HO 1 BUTYL COAT 47

51 [ 8Y-FRODUCTS 128

&H2 Z CADMIUM : 4 146

AT 2 CALORIMETRY 7 160

54 1 CAMOUFLAGE 109

&% 1 CANNONS 59

bHb 1 CANS 128

a7 1 CARTRIDGE 1673

48 t  CASE 149

a7 T CCI : 149 151 155

70 10 CEFAMICS 2 87 23 57 7 A o
102 104 105

71 1 CHALLENGE 115

T2 T CHAMBER 126 145

7T 2 CHARACTERIZATION 88 29

T3 1 CHARCOAL 43

7S 1 CHARFY 74

75 4 CHEMICAL 17 40 173 L9

77 2 CHEMICAL AGENTS 31 47 a5 47 Lty a9 =
=2 111

78 T CHEMICAL MONITOFR 4 77

EAL 17 CHEMICAL TESTING 3 2 10 12 LT 17 45
51 P ING yar 1as

a0 1 CHEMISTRY 2

31 { ©CHILLED 124

32 1  CHROMATOGRAFHY 111

g% 4 CHROMIUM _ 4 &b a0 ai

34 T CIRCUIT EOARDS : 4 & 164 .

as 1 CLOSED BOME 172

D& 1S CLOTHING 47 109 111 1z 117 1s Lio
117 113 120 121 122 s 136
138 .

a7 g COATINGS s 52 &3 an Q

253 1 COLOR 3é

s I COLOR GUALTTY 174
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-~

e L I O B RO R

v pe Bl i) re e e pe ] e pe e e o

S

8]

COMEBAT

COMBUSTION FRODUCTS
COMFATIRILITY
COMPONENTS
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COMFOSITION
COMPRESSOR

COMFUTER

COMFUTER MODEL IMNG
COMFUTERIZED
CONDITION

CONFORMAL
CONFORMANCE TESTING
CONSTRUCTION MATERIA
COMNSUMFTION
CONTAINER
COMTAMINATION
CONTINUOUS MEASUREME
CONTROL.

COOLING

COORDINATE MEASURING
CORDAGE

CORFDSION

COUNTERMEASURES
COVERAGE

CRACK ING

CURE '

CURING

CUTTING TOOL
(oY

DAMAGE

DATA

DATAEBASE

DAYL IGHT

DELOND ING
DECONTAMINATION
DEFECTS

DEFENSE
DEFORMATION
DEGRADAT ION
DELAMIMATION

DEMNSITY
DESIGM
DESTRUCTIVE
DETECTION
DETECTOR

TNG FORM NUMBERS
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VMaCUIIM 114 123

VAFOR 114
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- Keyword number

- Number of occurrences of keyword in survey submissions
- Testing need keyword descriptor

Survey submission form numbers in which keyword occurs

D.1-12



APPENDIX D.2

KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING




KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING

* KWD# KEYWORD OCR# vWD# KEYWORD OCR#
' ommmses INESSDTOIETISSIESSESSREE =mREE=R === SESEISBEESNTTTTRNEIEDT TN
318 NONE 119 299 MODELING
311 NDE 70 J10  NBC
240 INSFECTION 33 327 OFTICAL
209 GUN TUBES 22 342 PENETRATION
282 MATERIALS 22 367 FPROPELLANTS
19 AIRCRAFT 21 376 QUALITY CONTROL
%4 COMPOSITES 21 379 RADIATION
38 AUTOMATED 18 431 GSOLDER JOINTS
86 CLOTHING 15 440 STANDARDIZATION
172 EVALUATION 14 455 TANK
473 TESTING 14 75 CHEMICAL
79 CHEMICAL TESTING 2 83 CHROMIUM
134 DETECTION 12 93 COMFONENTS
162 ENGINES 2 97 COMPUTER
302 MONITORING 2 129 DEGRADATION
361 FROCESS CONTROL 12 154 ELASTOMERS
70 CERAMICS 10 155 ELECTROMAGNETICS
112 CORROSION 10 180 FATIGUE
350  PLATING 10 230  IMAGING
71 ARMOR 252 LASER

267 LUBRICANTS
292 MILLIMETER WAVE
315 NEUTRON
I23 0ILS
93 POLYMERS
374 QUALITY
415 SHELTERS
448 STORAGE
479 TOMOGRAFHY
484 TRANSMISSIONS
498 VISION SYSTEM
10 ADHESION
11 ADHESIVE EBRONDS
2 AIRFRAME
43 EBEARINGS
59 CCCI
34 CIRCUIT BOARDS
99 COMFUTERIZED
106 CONTAMINATION
125 DECONTAMINATION
132 DESIGN
139 DEVELOFMENT
165 ENVIRONMENTAL
171 EVACUATOR

77 CHEMICAL AGENTS
157 ELECTRONICS
27 INFRARED
285 MECHANICAL
369 FROTECTION
429 SOFTWARE
487 ULTRASONICS

12 ADHESIVES
380 RADIOGRAFHY
507  WEAR
284 MCUASUREMENT
287 METALS
290 MICROELECTRONICS
424 SIMULATION

493 VEHICLES
S14  X-FRAY

25 AMMUNITION

40  BALLISTICS

108 CONTROL

178 FAILURE

309 -MUNITIONS

4246 VIBRATION

2 ABSORFTION

T3 ARTIFICIAL INTEL

53 BONDS 190  FORGING
37 COATINGS 197 FUZES
20 DAMAGE 211 HAZARDOUS WASTES

126 DEFECTS
166 EQUIPMENT
23T IMPACT

225 HOWITZER
245 JOINTS
291 MICROWAVE
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*See page D.2-6 for legend.
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'’D)
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METHODS
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NON-METALLICS
NYLON
OESCURANTS
FACKAGING
FAINTS
FENETRATORS
FERMEATTON
FORTAELE
FROCESS MONITOR
FROGRAMMING
FPROJECTILES
FYROTECHNICS
RECOIL
RECUFERATORS
REFLECTANCE
REMAINING LIFE
ROADWHEELS
SADARM

SEAL

SHAKERS

SHELF LIFE
SHIELDING
SHOCK. EVENTS
SIMULANTS
STARILITY
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VISUAL
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)
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ACOUSTIC EMISSION
ACRYLICS
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AlIR

AIR DROFP
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ALTITUDE TESTING
AMEBIENT
ANALYSIS
ANTHROFOLOGICAL
ANTI TANK
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ARCKRIVED
ARRAYS
ARTILLERY
ASSESSMENT
AUTOFRETTAGE
BEACKSCATTER
EALLOTING EFFECT
BASE FLATES
REHAVIORAL
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EIODEGRADAT ION
BLACEHAWE
BRLADDER TANES
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ELISTERING
EODY ARMOR
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EREACH SEAL
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BRURN RATE
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BURNING

RUTYL COAT

BY ~-FRODUCTS
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CANNGCNS
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CASE
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CHARCOAL.
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CHEMISTIY
CHILILED
CHRTOMATOGRAFHY
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HKEYWORD
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COLOR QUALITY
COMBAT

COMEUSTION PRODUCTS
COMPATIBILITY
COMPOSITION
CONDITION

CONFORMAL
CONFORMANCE TESTING
CONSTRUCTION MATEFRIA
CONSUMPTION
CONTINUOUS MEASUFREME
COOL ING

COORDINATE MEASURING
CORDAGE
COUNTERMEASURES
COVERAGE

CRACKING

CURE

CURING

CUTTING TOOL

cvC

DATA

DATAEARSE

DAYLIGHT

DEEOND ING

DEFENSE
DELAMINATION
DENSITY

DESTRUCTIVE
DETERIORATION
DETONATOR
DETOXIFICATION
DEVICES

DIAGNOSTICS
DIAMETER

DIFFUSTON

DIGITIZED
DIMENSINONAL MEASUFREM
DISFOSAL

DROFPLET SICE

DUAL HARDNESS
DYNAMIC

DYNAMIC TESTING
EFFECTIVENESS TEST
ELECTROMIGRATION
EMERGING

EMI

ENGINE

ENHANCEMENTS
EQUIVALENCY
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT’D)
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242 INTEGRITY
247 INTEROFERABILITY
244 ION IMFLANTATION

2446 EEYWAYS
247 FKIT
248 LAMINATES
249 LAMINOGRAFHY
250 LAN
231 LARGE CALIEER
254 LASER MAREING
255 LAUNCHER
256 LEAK DETECTION
25 LEAEAGE
258 LEARNING
260 LIFE-CYCLE
262 LIQUID AGENTS
264 LONG TERM
265 LOW OESERVABLES
266 LOW TEMFERATURE

168 EQUIVALENT MATERIAL
169 ERROR

170 ESTIMATION
172 EVENTS

175 EXPLOSIVES
177 FABRICS

179 FASTENERS

181 FEEDING

184 FIELD TESTING
185 FIELD USE

184 FILTERS

187 FLOOR FANELS
188 FLOURESCENCE
189 FORCES

192 FUEL

193 FUEL LEAES
194 FUEL STORAGE
196 FULLERS EARTH
178 GAGING
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199 GARMENTS 268 M-&
200 GAS MASES 269 M™M134 MASK
201 GAS FHASE 270 M1A1l
207  GLASS 271 MAZ

272 MACHINE

273 MACHINE TOOL

274 MACHINING

275 MAGNETOQ-OFTICAL
27 MANFFRINT

278 MAFFER

279 MARKINGS

280 MASKING MATERTALS
=81 MASKS

286 MECHANIGMS

2892 MICROCIRCUITS
2797 MINES

294 MISSILE CARRIERS
276 MITIGATORS

297 MM WAVE

278 MORAL TESTING
T30 MODULE TESTING
S0t MOISTURE

TS MOUNTS

206 , MULTI LAYERED
307 MULTI-AXIS

J08 MULTIFLE THREAT
T12  NETWOREK

«>13  NEURAL NETWORKE
=14 NEUTRON ANALYSIS
J1? NUTRITION

322 ORTURATOFR

204 GRAFHITE REINFORCED
205 GRENADES
206 GRINDING EURN
207  GRFDOOVES

208 GRF
H 210 HAWE MISSILE

212 HEADFORM
215 HIGH ENERGY WEAFONS
217 HIGH HARDNESS
218 HIGH FIN COUNT
219 HIGH SFEED
220 HIGH STRAIN
22 HIGH STRESS
«22 HIGH TOUGHNESS
227 HISAC
226 HYDROGEN DAMAGE
227 HYDROGEN EMERITTILLE
22 IDENTIFICATION
22 IMAGES
231 IMBEDDED
<32 IMCS
274  INCLUSTONS
229  INDUSTRIAL
276 INERTNESS
278 INJECTION MOLDING
LT INORGANICS
241 INSTRUMENT
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)

KWD#

i)
324
ot b
32
it
-t

329
330
331
332

-y
RIRY

337
38
329
40
41
44
3495
347
348

51
ATin

354
-
o
357
38
359
260
It %
CTh6
=mTO
71
e
RS U

- es
- wd

77
78
81
a7
>0
93
74
390
397
oL
400
401
402
404
305
4oy

KEYWORD

P P T T
SEESomamsosSlsSsSmammEs ==

ON--LINE ANALYSIS
ONE SIDED

OFERATION

OFTICAL ARSORFTION
OFTICAL COATINGS
OFTICAL TESTING
ORGANIC

OVERHAUL

FADS

FART IDENTIFICAT
FARTICULATE

FARTS CONTROL
FATRIOT

FATTERNS

FERFORATION
FERFORMANCE
FHOSFHATE

FHOTOMETRY

FLATING SOLUTION
FLUNGER

FORQSITY

FOUCH

FOWDERED

FRESSURE

FROCEDURES

FROCESS

FRODUCTION SCREENING
FROGF FIRING
FROTECTIVE

FROTOCALS

FUNCTURE

QUALITY ASSURANCE
OUICENESS

RADAR

R&IL QUNS

FAFPID SOLIDIFICATION
REDUCTION

REFAIRS

REQUIREMENTS
RESEARCH
RESTDUAL
FESIDUE
RF SQWITCHING
ROCEET MOTORS
FOTOR EBLADES
rouGH TERRAINM
FUBEBER COMFOUNDS
SAMFLING
SCATTERING
SEALANTS

STRESS
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KWD#

[

408
409
410
411
412
419
20
421
26
427
428
30
432
4737
474
475
476
437
439
441
442
447
444
444
447
449
450
451
453
4g5
456
457
4358
459
44Q
441
4487
4454
447
4468
449
470
471

-
L

47g
478
agy
483
485

EEYWORD

SELF-TESTING
SEMICONDUCTOR
SENSORS
SENSORY CHARACTERIST
SET EBACK
SHOCYE. TESTING
SIGNALS
SIGNATURE
SIGNATURES
SLEEFING BAG
SMALL CALIERER
SMOKE

SOIL
SOLUTIONS
SFPECTRAL DATA
SFECTROMETER
SFECTROFHOTOMETER
SFIN

SFINDLE

STAFF
STANDARDS
STAR GAGES
STATIC
STATION
STINGER
STOCKFILE
STRAIGHTNESSR
STRAFFING
STRAFS
STRUCTURAL
SURASSEMEL IES
SUBSISTANCE
SUIT

SUFFLY

SUFRS

SURFACE FROCEISING
SURVIVAL HIT
SYSGTEM
TAGGING
TELEMETRY
TEMFERATURE
TENSILE
TENTAGE

TEST CHAMEER
TEST STAND
THERMAL SKHQCK
TITRATION
TRACKED COMBAT
TRAILERS

TRAY FACKS
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KEYWORD LISTING IN ORDER OF MOST FREQUENTLY OCCURRING (CONT'D)

KWD# KEYWORD
486 TURRINE
4838 ULTRAVIOLET
489 UNDERWATER
3491 VAFOR
492 VEGITATION
497 VISIELE
SOl WAM
SOT  WASTE MONITORING
S04  WASTE STORAGE
S0S  WATER INTRUSION
503 WEATHERING
S0? UWEEBING
S12 WIDE AREA
917 WINDOW FANELS
515 X-RAY DIFFRACTION
S1é6 X-RAY FLOURESCENCE
(W
0
]
LEGEND:
KWD# - Keyword number
Keyword -
OCR# -
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KWD#

Testing need keyword descriptor
Number of occurrences of keyword in survey submissions

KEYWORD OCR#
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APPENDIX E
SURVEY DATABASE INFORMATION




SURVEY DATABASE INFORMATION

The Testing Needs Survey information collected from individual responses on the Information
Summary Forms was condensed and entered into a computer database to assist in analyzing the
data. The dBase I Plus program, a product of Ashton-Tate Software, was used to perform the
database operations. This software was operated on an IBM-PC compatible computer under the
MS-DOS operating system. The program and data were placed on a hard disk drive to allow quick
retrieval, sorting, and manipulation of the information.

The survey information was organized into individual RECORDS in the database, each consisting
of the following information FIELDS:

Field Name Type Width Description
RECNO Numeric 4 Record Number in Database
TNSFORM Numeric 4 Testing Needs Survey Form Number
TITLE Character 80 Testing Need Title as Presented
PRESENTER Character 20 Author/Representative of Submission
COMMAND Character 10 Army Major Subordinate Command
INSTALLAT Character 12 Installation Submitting Testing Need
COST Numeric 8 Estimated Cost for Solution in $K
MECH_TECH Logical 1 Mechanical Test Technology (True/False)
CHEM_TECH Logical 1 Chemical Test Technology (True/False)
NDT_TECH Logical 1 Nondestructive Test Technology (True/False)
ELE_SFTWR Logical 1 Electronic/Software Test Technology (True/Falsc)
OTHER_TECH  Character 12 Specify Other Test Technology (1 word)
KEYWORDI1 Character 20 Single word describing a distinct aspect of the subject
Character 20 testing need. Up to 8 keywords were allowed for
Character 20 each record. Unused keyword fields assigned
KEYWORDS Character 20 "NONE."
AMW Logical 1 Ammunition/Weapon Product Category (T/F)
VEH Logical 1 Vehicles, Combat/Tactical Product Category (T/F)
AIR Logical 1 Aircraft/Equipment Product Category (T/F)
MIS Logical 1 Missiles/Equipment Product Category (T/F)
PER Logical 1 Personnel/Support Product Category (T/F)
ELS Logical 1 Electronics/Software Product Category (T/F)
MAT Logical 1 Materials/Properties Problem Area (T/F)
AlP Logical 1 Automated Testing/In-Process Control (T/F)
DIA Logical 1 Diagnostic Testing and Assessment (T/F)
BND Logical 1 Bonding/Adhesive Technology (T/F)
DUR Logical 1 Durability/Structural Integrity (T/F)
NBC Logical 1 Nuclear, Biological, Chemical Testing (T/F)
SOM Logical 1 Sensors, Optics, Measurement Technology (T/F)
ENR Logical 1 Energetics and Munitions Testing (T/F)
OTH Logical 1 Other Army Problem Areas

A series of programs were written using the dBASE 111 Plus commainds to manipulate the data.
generate database statistics, and print the results.
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