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SUBJECT: 1983 DARCOM MMT Program Plan :.O
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1. Reference AR 700-90, Army Industrial Preparedness Program, para 3-4i(1),
dated 15 March 1982.

2. This planning document, developed in accordance with the referenced
regulation, describes the DARCON Manufacturing Methods and Technology (MMT)
Program for the period FY 83-87. This plan was completed by amending the 1982
Program Plan to take into account both programing actions which have occurred
over the past year (i.e., FY 83 approvals, FY 84 apportionment submission, and
FT 85 budget submission) and other Comand inputs reflecting FY 86 and 87
thrusts.

3. Because of -the dynamic nature of military material requirements and the
constant change in technology, the inclusion of a project in this plan is not
a guarantee of funding. However, the plan does indicate the current tech-
nology needs and interests of the DARCON comunity.

4. A new feature has been included to assist those in the private sector.
A Process Technology Index, arranged by general areas of interest-then by
manufacturing process, has been added to the Appendix Section.

5. Additional copies of this document may be obtained by writing the Defense
Technical Information Center, Attn: DrIC-TSR-1, Cameron Station, Alexandria,
VA, 22314.
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""" FOREWORD

This document presents information for the DARCOM Manufactur-
ing Methods and Technology (MKT) Program for Fiscal Years
1983-1987. The projects and funding levels for the out-years are
for planning purposes only and will change based on technological
developments and revisions in program requirements. Since total
funding for these planned projects exceeds the projected funds
for the Army's MHT Program, some projects will not be funded or
may be slipped to later fiscal years. HQ, DARCOM and its subcom-
mands and centers have the authority to reprogram funds to proj-

ects with higher priority, thereby affording the flexibility to
accommodate new opportunities as they arise.

4%

,. . S *.... .- _.. . . . . . .

.......... .*

- . .. . . . . . . . *-.. . .



777cl: 7"

INDEX

1. INTRODUCTION P

The MTT ProgramPlal---- ------------- 1
.4Organization of the MMT Program Plan 1------

Industry Guide- -- - - - - - - - - - 1

11. PROGRAM4 IMPACT

The MMTProgram ------------------------ 2
Need frMT 2

* New Systems---- -- ------ 4
Planning Synopsis - ------------ 8
Industrial Productivity Improvement Program ----- 12

III. COMMAND PLANS

US Army Armament Munitions, and Chemical Command ---- 23

Ammunition Program -- - - - -27

*Weapons Program ------ 67

US Army Aviation Research and Development Command ------- 101

US Army Communications & Electronics Command ----- 135

US Army Depot Systems Command ------ -------------- 147

US Army Electronics Research and Development Command -- 155

US Army Materials and Mechanics Research Center----------171

US Army Missile Command --------- ---- -------- 179

US Army Mobility Equipment Research and Development
Command--------------------- ---- 203

US Army Tank-Automotive Command ---------- 209

US Army Test and Evaluation Command ----------------- 225

US Army Troop Support and Aviation Materiel Readiness
Command - ------------- ----------------- 231

IV. APPENDICES

.4Industry Guide ----------------------------------------- Al
Process Technology Index ------------------------------ B1
MMT Points of Contact ------------------------ Cl
IBEA Points of Contact----------------------------- Dl
Distribution List for Five Year Plan -------------------- El



-."77._: 7

4 . - . " .

INTRODUCTION

The NT Program Plan

--- / The NWf Program Plan, CY 1983, provides within a single source a sum-
mary of current and near-term efforts (FY83-FY87) included in the DARCOM
1W! Program. Since weapons systems requirements and the technology for
these systems are constantly changing, nclusion in the Program Plan is

- not a guarantee that an individual project will be funded. However, the
Plan does serve as an indicator of the areas towards which DARCOM's

-' resources will be directed and the magnitude of the Army's commitment to
this program. - . -

* Organization of the MT Program Plan

The Plan provides a section for each DARCOM element which has proj-
ects in the FY 83-87 period. Each section includes a summary of the
activity, its responsibilities, and its major MKT thrust areas. Follow-
ing this summary is a listing of each project proposed by that activity. ,.

Individual project information is presented by the last four digits
of the project number and includes the project title, funding, a brief
description of the problem addressed by the project and the proposed
solution. Projects are grouped according to broad categories and then
further subdivided according to component. In addition to this grouping,
a Process Technology Index has been included for the first time, to
direct the reader to those projects in his technical area of interest.
This cross reference (Appendix B) is arranged by technology area and then
by manufacturing process. It lists the sponsoring organization, four
digit project number, title, 'and fiscal year funding for each project.
It also lists the page number where the project description can be found. k

"" Industry Guide

* An Industry Guide (Appendix A) has been included to aid in the use of
the plan. The section will help clarify the interrelationships between

-" the appropriations, commands, and personnel involved in the DARCOI MMT
Program.

-. o.. . -,
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PROGRAM IMPACT

The MT Program P

*:" The Manufacturing Methods and Technology (1MMT) Program serves the US
Army Materiel Development and Readiness Command (DARCOM) as a bridge
between research and development and production. The program's primary
aim is to reduce the cost of weapons system acquistion by improving the
efficiency of manufacturing processes and by implementing new technol-

" ogy. Although cost reduction is a primary concern, the emphasis is also
directed toward efforts reducing air and water pollution, increasing
safety, conserving energy, reducing dependency on critical material,
improving producibility and increasing productivity.

Need for WT

The United States is currently in a period of low productivity growth
resulting In increased product costs. The MI4T Program is a major DOD
tool to improve productivity and lower end item and spare/repair parts
costs. The following excerpts illustrate the emphasis being given to the
Mrfr Program by DOD and Department of Army.

Excerpt from the "Annual Report to the Congress, Fiscal Year 1984" by
The Honorable Caspar W. Weinberger, Secretary of Defense:

"The Manufacturing Technology Program Is a brad based program designed
to Improve the productivity and responsiveness of the defense Industrial
base. Investments made by this predominately procuremnt funded program we
expected o result In factory floor applications of productivity-enhancing
technology. This program vii continue to receive priority emphasis,"

Excerpt from "The FY 1984 Department of Defense Program for Research,
Development, and Acquisition" by the Honorable Richard D. DeLauer, Under
Secretary of Defense, Research and Engineering to the 98th Congress,
First Session, 1982:

"The Manufacturing Technology Program Is a broed-based program designed to
Improve the productivity and responsiveness of the defense production base.
In FY 1983 the Congress moved the Army's portion of this program to the RDT&E
appropriation. We believe It should continue to be predaminantly procurement
funded because Investments we expected to result In first-case "factory
floor" applications of advanced productivity enhancing technology."

2



Excerpts from "Increasing Productivity The Continuing Challenge,"
remarks delivered by Alton G. Keel, Associate Director for National
Security and International Affairs, Office of Management and Budget to
the Reliability and Maintainability Symposium, 25 January 1983:

UA key element of the ManTech Program today Is Its 'cost driver confer-

ences, where representatives from various defense Industries get together to

Identify subsystems of a defense system that drive the system's cost, e.g.,
the propulsion, airframe, drive system, rotor and so'forth In a helicopter

and identify potential Initiatives to reduce the ultimate costs of the fin-

ished system. Both the Defense Department and OMB are strong supporters of

the ManTech effort."

While the program does receive strong support from all levels within
DoD, other factors involving political, administrative, and priority
considerations can impact the level of funding ultimately received for
the program. For example, in 1978, the General Accounting Office (GAO)

* reviewed the M11T Program. Their report, entitled, "The Department of
Defense Manufacturing Technology Program - A Tool for Improving Produc-
tivity That Needs Sharpening" was issued in 1979 and recommended no
further increases in the program until certain improvements were made.

., More recently, another congressionally requested survey of the Defense
Department's Manufacturing Technology, Technology Modernization, and
Industrial Productivity Improvement Programs began in October of 1982.
The current focus of the GAO audit is on DoD's response to the audit
conducted n 1979. In addition, the GAO is reviewing the effect of these
programs on defense contractor productivity and cost reduction. Prelim-
inary findings and recoumendations are expected in late 1983.

SAnother example which could impact future MKlT funding was the con-
gressional decision for FY 83, that the MHT program be funded out of the
R&D account. Even though the technical content and goals of the program
were supported, the net result of the administrative transfer to the R&D
account was a $50-$70 million cut in the FY 83 program. Action has been
on-going throughout FY 83 to attempt to keep future NMT programs within

, the Procurement account. As an example of those actions, the excerpts ..
below are from a 10 June 1983 letter from the Honorable Richard D.
DeLauer, Under Secretary of Defense, Research and Engineering to the

*: Honorable Joseph P. Addabbo, Chairman, Subcommittee on Defense, Committee "
on Appropriations, House of Representatives.

"Late In the review of our FY 83 budget request, your Committee recom-
mended deleting the Army's entire $120 million Manufacturing Technology

Program because It was 'research in nature and should not be funded In the
procurement appropriations.' The Committee supported the program but

recommended It be conducted $within the available research and development

appropriations.' We disagree with this view and the Secretary of Defense
Included the Issue In his major issues letter to the Conference Committee

Chairmen. Eventually, $50 million was restored to the Army but in the RDT&E

appropriation.
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"The purpose of the Manufacturing Technology Program Is to provide

advanced, generic manufacturing technology to Improve the productivil y and
responsiveness of the defense Industrial hase. It is 'engineering work.'
But, It Is 'engineering work' associated with production. While one could

engage In philosophical discussions of the merits of funding It from RDT&E, I

believe the pragmatic view dictates this program should be budgeted for and

managed by that part of the organization most closely associated and most.

familiar with the production of our weapons systems - the procurement appro- . .,

priations Infrastructure. This view was supported by the March 1980 report
of the HAC Surveys and Investigations Staff. Therefore, we have again -

Included the majority of our FY 84 Manufacturing Technology Program budget .
request for all three Military Departments In the procurement appropria-
tions. I urge the Committee to support this view.

"I request your personal Involvement In this Issue for I am told your
Committee's staff has suggested they will not only take adverse action,
again, against the Army's FY 1984 Manufacturing Technology Program but will I
also do so against the Navy and Air Force programs. I believe this would not

be In the best Interest of the DoO nor of the nation."

New Systems I

The United States has the greatest technological capability and one
of the strongest industrial bases in the world. The HMT program is
necessary to support the industrial base being established .for the new '
weapons systems required to modernize our forces and improve our readi- .
ness in the 1980's. These new systems will perform a variety of offen-

sive and defensive missions, from the national command center to the
forward edge of the battlefield. Highlights of the Army's research,

development, and acquisition effort that illustrate the direction and
importance of our equipment modernization programs follow:

The nucleus of maneuver on the modern battlefield is the tank. While

the ?60A3 is a good tank that will be in our inventory well into the
1990's, its potential for improvement is limited, and it can be outper-
formed by two Soviet tanks that have already been fielded. The Army -

recognizes the adequacy of the M60A3 for many missions, and we continue
to modify the older M6OA1s to the A3 configuration. The Army's tank of

the future is the Ml Abrams. Its militarily significant difficulties
have been corrected. We also plan to procure light armored vehicles for
light divisions. These vehicles will fill the need for an armored ":
vehicle that can be moved rapidly and fight effectively in nearly any
contingency area.

Experience shows that the tank cannot be used to its full potential
unless it is employed with infantry, and for many years the US Army has
not had a modern infantry fighting vehicle. That condition changes with
the Bradley fighting vehicles (BFV), which were produced in FY 83 at a
rate of between 40 and 50 per month.

'" '4
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When our armored and mechanized divisions have both the infantry and
cavalry versions of the BFV, the number of tube-launched, optically-
tracked, wire-guided (TOW) missile launchers mounted on vehicles will
increase from 282 to nearly 800 in each heavy division. These increases
provide great advantages on any battlefield where we are opposed by tanks
or other armored vehicles.

The potential of the tank is improved in the defense when its vulner-
ability to opposing tank and antitank weapons is reduced by tactical
means and by fighting from prepared (dug-in) positions. The M9 armored
combat earthmover, which entered production in FY 83, was specifically
designed to move with armor and dig protective positions.

Tank killers are a vital part of close combat. One of our most for-
midable tank killers, the Apache attack helicopter, equipped with the
Hellfire laser-guided missile system, is entering its second year of
production. The Apache is the Army's first day-night, all-weather, all-
terrain, self-deployable attack helicopter.

The combat effectiveness of the Apache/Hellfire combination will be
improved by the Army Helicopter Improvement Program's near term Scout,
whose role is reconnaissance, target acquisition, and target designa-
tion. It is called an improvement program and "near term" because the
procurement strategy involves the modification of existing OH-58A Scout
airframes so that a more capable Scout can be fielded quickly and econom-
ically. Initial production is scheduled for FY 84.

Our infantry anti-armor capability over the past 15 years has
depended largely on three systems: the light antitank weapon (LAW),

. Dragon, and the TOW antitank missile. Improved Soviet armored vehicles
have reduced the relative effectiveness of these systems. Hence, we need

*to restore the edge to our infantry. Viper, replacing the LAW as the
soldier's portable, close-in anti-armor weapon, provides greater relia-
bility, range, and hit probability. The Dragon is currently our mid-
range (1,000 meters) antitank weapon. It is no longer being produced,
but it will remain in service until we develop a replacement system.

The TOW long-range (3,750 meters) anti-armor system is a prime exam-
ple of evolutionary development. The basic TOW was developed to counter

*' the armor threat of the 1960's, and the Improved TOW followed to counter
the threat of the late 1970's. TOW 2, now approved for production, will
match the threat into the late 1980's and will provide a potent anti-
armor weapon for the Bradley fighting vehicles, the Cobra attack helicop-
ter, and vehicle mounted and ground launchers.

Antitank mines, which impede and channel enemy armor, will be
emplaced more rapidly by the trailer-mounted Ground Emplaced Mine Scat-

*- tering System (GEMSS); production of this system continues.

* 5
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In the fire support area, our artillery modernization is continuing
with both new weapons and munitions. The Multiple Launch Rocket System
(MLRS) will provide concentrated firepower at ranges greater than 30
kilometers. A new 155-millimeter nuclear projectile is under develop-
ment. A new enhanced radiation (ER) 8-inch artillery-fired atomic pro-
jectile (AFAP), which has significant operational advantages over the
presently deployed 8-inch atomic projectile, is currently in production,
and a new ER warhead is in production for the Lance missile system.

The area denial artillery munition (ADAM) and remote anti-armor muni-
tion (RAAM), both in production, provides a new capability t, employ
mines against personnel and vehicular targets in enemy controll- areas.
Fired from 155-millimeter howitzers, these mines permit the corn ler to
fix objectives, isolate targets, interdict advancing columns, cl - gaps
in minefields, lay point minefields, and reinforce other obstaclt

The Pershing II missile system will provide longer range, - ,-ter
reaction time, and greater accuracy than its predecessor, Pershing IA.
Pershing II will fill a critical void in the NATO long-range theater
nuclear force.

In the late 1980's, our fire support capability will be improved by a
precision guided munition (PGM) called sense and destroy armor (SADARM). L
The SADARM projectile, which can be fired from an 8-inch howitzer,
contains sensing submunitions that are ejected over a target area. After
the submunition detects a target, its warhead is fired at the relatively
soft top of the target. This technology offers a fire and forget,
day/night capability and is relatively immune to weather, battlefield
obscurants, and electronic countermeasures. Similar PGMs are being
considered for use with MLRS.

While cannons, rockets, missiles, and munitions constitute the most
visible components of the fire support team, the effectiveness of weapons
is limited unless targets can be accurately identified and quickly
engaged. Our field artillery responsiveness has been greatly improved by
the continued fielding of the Tactical Fire Direction System (TACFIRE),
an automatic data processing system that integrates various means of
target acquisition with meteorological and other data. Testing of the
Meteorological Data System (MDS) will be completed. This system will
assist in adjusting artillery by accounting for changing atmospheric
conditions.

For many years, our air defense needs have been well served by I-
SHawk, Chaparral, Vulcan, Redeye, and Nike Hercules. Our capability for

the future will be significantly bolstered by the addition of four new
systems: Stinger, the division air defense (DIVAD) gun, Patriot, and
truck-mounted Roland fire units. Stinger, a manportable, hand held air
defense weapon, was fielded in Europe in 1981, and an improved version
with a more capable seeker is under development. DIVAD will provide our
maneuver elements with a significantly improved forward air defense

6



capability. Patriot is without doubt the best air defense system in the
world. In IY 83, 12 Patriot fire units were funded, and the first
Patriot batcalion became operational. Even though the major program was
terminated in FY 82, we intend to field one light Roland battalion to
support the Rapid Deployment Force.

Short range air defense command and control (SHORAD C2 ) is currently
being developed to improve the probability of successfully engaging hos-
tile air targets. SHORAD C2 will replace a manual system, increase our
ability to identify aircraft, and ensure the timely and dependable trans-
mittal of engagement data.

The $23 million appropriation in FY 81 to construct phase I (for
production of 155-millimeter GB-2 artillery projectiles) of the inte-
grated binary munition production facility (IBMPF) at Pine Bluff Arsenal,
Arkansas was the first step toward modernizing our aged and inadequate
deterrent/retaliatory stockpile of chemical munitions.

This effort is essential if we are to achieve a credible chemical
deterrent, a deterrent that is critically needed when viewed in the con-

text of the Soviet Union's formidable and expanding offensive capability
" to wage chemical warfare and their willingness to use this capability as

evidenced n Afghanistan. Furthermore, the very real potential exists,
.. as a result of the linking of lethal mycotoxins to the "yellow rain"

attacks in Southeast Asia, that the Soviets are using biological weapons
* in direct violation of the Biological Weapons Convention and the Geneva
" Protocol. We strongly prefer verifiable chemical and biological disarma-

ment agreements, but in their absence, we need a credible chemical stock-
pile to deter others from using chemical and biological weapons against
us or our allies.

Although command, control, and communications (C3 ) form the central
nervous system for a fighting force, we do not have a tactical radio
capable of operating satisfactorily in an electronically hostile environ-
ment. The Single Channel Ground and Airborne Radio System (SINCGARS)
will provide our soldiers with a jam resistant, secure radio system cap-
able of operating in future combat environments. Testing of two candi-
date radios will result in a production decisio", early in FY 84. The

- Joint Tactical Communications program-also known as tri-services tacti-
cal communications (TRI-TAC) will replace today's analog communications
systems, which have manual switchboards, unsecure telephones, and unreli-

* able teletypewriters.

The Tactical Satellite Communications (TACSATCOM) Program takes

advantage of our Nation's space technology and will provide a highly
reliable means of communication to our tactical and theater nuclear
forces. This system and the Position Location and Reporting System/Joint
Tactical Information Distribution System hybrid, essential for position
location and data distribution in our divisions, continue to be supported
in research and development. The addition of these capabilities in our
C3 inventory will add significantly to the capabilities of our field
forces.

7



The Army will continue to benefit from the addition of new aviation
and ground systems. The Black Hawk helicopter is being fielded to prior-
ity units in Europe. Modernization of the Chinook to the CH-47D config-
uration has been accelerated. Twenty-four aircraft were modernized in FY

83, and production will accelerate to 60 per year in FY 84, thereby com-
pleting the total procurement 4 years early.

With regard to ground mobility, an area critical to the support of

continued Army modernization, improved 5-ton trucks, new 10-ton heavy
expanded mobility tactical trucks (HEMTT), the off-the-shelf co-inercial
utility and cargo vehicles (CUCV), and comercial construction equipment
are being procured. The M939 series 5-ton vehicle will support the
introduction of such major systems as the M1 Abrams tank, Patriot, Persh-
ing II, and TACFIRE. The 10-ton HEKTT will support the MLRS and Patriot,
as well as provide unit asmunition and fuel transport services to the
corps area. The CUCVs and high mobility multi-purpose wheeled vehicles
(HMWV) will replace four separate overage and less capable vehicle
families.

The Army continues to research advanced systems, including the Corps
Support Weapon System, the mobile protected gun and a terminally guided
warhead for the Multiple Launch Rocket System. Also, significant new
initiatives are planned for a lightweight air defense system and laser -.

weapons and to improve the combat capabilities and reliability of some

major systems already fielded: the TOW anti-armor missile, the Chaparral
air defense missile, and the Abrams tank.

Planning Synopsis

Expenditures planned by the DARCOM Major Subordinate Commands
approach $705 million during the five year period. Starting at approxi-
mately $40 million in FY 83, the planned annual funding level increases
more than five fold at the end of the period.

The Army MKT Program is controlled by a standard accounting system
which contains eight different appropriations. In some cases, several of
the commands share an appropriation. For example, the Communications/
Electronics appropriation is used by three commands: CECOM, DESCOM, and
ERADCOM. The distribution of the appropriations among commands is shown
in the first table that follows and the level of planned expenditures
within each appropriation is illustrated by the second table.

The third table offers a critique of planning process by showing the
ratio of projects that were included in previous years' Program Plans to
those projects that are currently in the FY 84 Apportionment and FY 85
Budget review cycles.

-~~ ~ - 7.
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Industrial Productivity Improvement (IPI) Program

Interim policy guidance and procedures regarding the use of financial
resources for implementing programs of this nature were issued to the
Army and other Military Departments by an Office of the Secretary of
Defense (OSD) Memorandum on 17 June 1983. The OSD Memo defined the
Industrial Modernization Incentives Program (IMIP) to include those pro-
grams known as IPI and Technology Modernization (TECHMOD). This guidance
was provided pending formal publication of a DoD Directive covering the .
IIP concept.

OSD defines IMIP as an integrated contractual business and technic~l
approach to improve contractor productivity and responsiveness through
capital investment and/or improved engineering management and advanced
manufacturing technology applications. Contractors will be encouraged to
conduct IMIP efforts without direct government funding. However, when it
is in the best interests of the government, direct government funding may
be provided from the individual acquisition programs involved, or from
the appropriate categories of Program Element 78011, Industrial Prepared-
ness. Other than direct government funding, among the incentives that
may be used for IMIP are shared productivity savings, contractor invest-
ment protection, performance incentives, award fees and advance agree-
ments pursuant to depreciation of tangible capital assets.

IMIP normally will be accomplished in three phases: Phase I - a top
down structured factory analysis which culminates in a strategic plan to -_L

modernize the factory and a contract arrangement between the DoD contrac-
tors and DoD, containing incentives for capital investment; Phase II -

the manufacturing engineering of enabling technologies and the develop-
ment of the detailed implementation plan; and Phase III - the investment
and implementation of the proposed improvements.

OSD restricts the application of the Manufacturing Technology appro- .
priations as a source of IMIP funding. Only those activities, occurring
during Phase II of the program, that will advance the manufacturing
state-of-the-art meet the qualifying criteria. This indicates a new
economically viable production technology will be established. The
simple tailoring of off-the-shelf technology and/or equipment to a speci- -. .

fic application will be funded from another source. Furthermore, it is
expected that the newly established technology will be applied to a
number of weapons systems being produced by the factory and that it is
needed by and will be transferred and used in other factories.

The OSD Memo became effective with the budget estimate submission
from the Military Departments for FY 85 and onwards. The forecasted IPI 6
Program as depicted by this Program Plan is based on the unrestricted
planning and programming procedures in practice before the OSD Memo was
issued.
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The following table and charts illustrate the size and direction of
the IPI Program during the planning period. They reveal an unrestricted
funding level which may cover a range of Phase I and II activities that
are now beyond the bounds of the current guidance.

The first table highlights the portion of planned program specified
for IPI. Only those fiscal accounts where there are planned IPI efforts
are shown. No IPI efforts are currently planned using fiscal codes 3297,
4250, or 5397. Parenthetical entries denote the value of these efforts
in comparison to the entire 101r Program. The scope of effort and level
of planned expenditures are significant in the aircraft and tracked
vehicle production bases.

The bar charts illustrate the tabular funding data graphically.
Here, the total planned HMT Program and the planned IPI efforts are " -

compared with funding guidelines established by the Five Year Defense
Plan (FYDP) Procurement Annex, FY 84 President's Budget, dated January
1983.
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US ARMY ARMAMENT, MUNITIONS AND CHEMICAL COMMAND (AMCCOM)

AMCCOM, with headquarters at Rock Island, IL, provides and performs
life-cycle management over the accomplishment of total research, develop-
ment, engineering, procurement, and materiel readiness functions for
conventional and nuclear weapons; ammunition (artillery, infantry, gun
type air defense, surface vehicle mounted and aircraft mounted); fire
control systems; chemical warfare and chemical biological defensive
systems/materiel; Ammunition Peculiar Equipment (APE); Test Measurement,
and Diagnostic Equipment (TMDE); and tools and maintenance equipment.

AMCCOM is also the single manager for the procurement, production,
supply, maintenance and transportation of conventional ammunition for the
Department of Defense.

The AMCCOM complex includes the Headquarters, two research and devel-
opment centers, three project managers, four arsenals, 30 ammunition
plants and activities, Defense Ammunition Center and School, and various
other field and support activities. The two research and development
centers (Chemical and Armament) are located at Aberdeen Proving Ground,
Maryland and Dover, New Jersey respectively. The Armament Research and
Development Center includes the Large Caliber Weapon Systems Laboratory,
the Fire Control and Small Caliber Weapon Systems Laboratory and the
Ballistic Research Laboratory. These two research and development
centers are responsible for research, design, development and life cycle
engineering for assigned materiel. Rock Island Arsenal in Illinois is
best known for the production and assembly of gun mounts, receivers and
recoil mechanisms, and for its tool set assembly mission. Watervliet
Arsenal has the unique mission of producing gun and cannon tubes for the
Army, Navy and Marines. Pine Bluff Arsenal is responsible for defensive

* chemical munitions and equipment and is the only current site at which
white phosphorous-filled items are loaded. Rocky Mountain Arsenal per-
forms demilitarization of obsolete chemical agent identification sets.

The command is staffed by approximately 22,000 military and civilian
personnel. Also, 18,000 persons are employed by contractors at AMCCOM
plants.
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AMMUNITION PROGRAM

Bridging the technology gap, particularly in those areas that have no
civilian counterpart, is a challenging task for the Ammunition T Pro-
gram. In many respects, the Ammunition program presents unique problems
which require innovative solutions. Practically all current operations
involve a great many hand operations, and methods must be found to effi-
ciently mechanize these. Batch processes must be converted to continuous
processes in order to take advantage of new materials handling techniques
and to improve the safety of operations.

The primary objective of the Ammunitions Manufacturing Technology
Program is to improve existing manufacturing processes, techniques, and
equipment. The second objective is to bridge the gap between development
and full-scale production. The third objective is to solve technological
problems identified in the program.

The Manufacturing Methods and Technology effort in the Load, Assemble
and Pack area is guided by four major program goals; improved economy of
operation, improved safety conditions for operating personnel, establish-
ment of a rapid response production capability, and improvements in the
quality of the end product produced. All of these goals must be accom-
plished within the standards and criteria established for pollution

*. abatement and energy conservation.

Recent changes in policy and guidance have required Process Technol-
ogy Projects to be cost effective within the timeframe and procurement
quantities of the Five Year Defense Plan (FYDP). The challenge of intro-
ducing new technology within this guidance is being met by developing
system with the flexibility to produce many items, establishing an
optimum balance between system simplicity and process operational re-
quirements, and providing equipment designs capable of high efficiency
operation to achieve cost effective system operations.

Due to the inherently hazardous nature of munitions production, an
extensive program has been undertaken to upgrade the safety of explosive
preparation equipment, loading equipment, and assembly systems. The lMT
Program relating to the upgrading of the operational safety of loading
lines is a continuation of current efforts. This program will define and .
investigate specific operational safety hazards, and will develop equip-

- sent and systems to reduce operator exposures and risks.
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WEAPONS PROGRAM

The major portion of the weapons related MMT projects are conducted
by two AMCCOM arsenals; Watervliet Arsenal (WVA) and Rock Island Arsenal
(RIA). The main emphasis of their programs is the modernization and
upgrading of operations through the REARM program. The purpose is to
reduce costs and improve product quality by taking advantage of the
advances in metalworking technology.

Many of the projects planned for FY83-87 at Watervliet Arsenal are
related, in whole or in part, to the handling and fixturing of cannon
tubes and their components. Since many items produced at Watervliet are
large, complex and/or require close tolerances, the setup and movement
time are important cost drivers.

A major cost driver at WA is metal removal. Since the alloys used
in weapons are expensive and difficult to work, producing components

close to final shape will reduce the cost and time required for finish-
ing. Methods being explored include hot isostatic pressing (HIP) and
powder metallurgy (PM). Projects are also proposed to improve the metal
removal process. High speed metal removal is addressed in several
projects as are efforts proposed to perform multiple operations at one

- time. Some of the other areas in the Watervliet submission include group

technology, computer-aided manufacturing, non-traditional surface hard-
ening methods, chromium plating, and finding substitutes for critical
materials.

Cost reductions and productivity increases in manufacturing continue -
to be the prime objectives of MMT at Rock Island Arsenal. Because RIA is
a job-shop organization, administration and planning overhead is a sig-
nificant cost driver. By developing an integrated computer-aided manu-
facturing/managment information system the Arsenal will be able to
efficiently control all operations from receipt of an order to delivery
of the product. Some of the management areas addressed include process
modeling, performance measurement, computer-aided work measurement sys-
tem, and online production information system. Cost benefits are also
expected from improved material handling and in-process control projects
which are tied into the overall CAM/MIS effort at RIA. Efforts in this
area include robot loading of machines, and automated process control.

Since RIA's task is primarily metalworking, there are several proj-
ects included in this area. While all efforts will in themselves reduce
costs, coupling with the Arsenal's overall CAM/MIS will further increase
the benefits. Some of the areas covered include casting, welding, and
electro-chemical grinding.
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US ARMY AVIATION RESEARCH AND DEVELOPMENT COMMAND

(AVRADCOM)

The US Army Aviation Research and Development Command (AVRADCOM),
with headquarters at St. Louis, MO, is responsible for Army aviation
research, development, product improvement, acquisition of assigned mate-
riel, initial procurement, and production. The Command directs the

.: , Research and Technology Laboratories with headquarters at NASA - Ames
Research Center, Moffett Field, CA; US Army Avionics Agency and Labors-
tory, Fort Monmouth, NJ; Applied Technology Laboratory at Ft. Eustis, VA;
US Army Bell Plant Activity, Fort Worth, TX; and the US Army Hughes Plant
Activity, Culver City, CA. Three project managers, Aircraft Survivabil-
ity Equipment, CH-47 Modernization Program, and Navigation/Control Sys-
tens, are located at AVRADCOM. PM Apache and PM Blackhawk are located at
AVRADCCI, but are under the direct control of HQ, DARCOM.

The overaMl emphasis of the Army's aviation MMT program is to perfect
technologies which have a good probability of implementation and high
potential benefits. For the ost part, efforts are directed towards
projects which offer both cost reductions and product improvements. The
results of these projects will be made available to other Government
agencies and to Industry.

The most important criteria of aircraft materials are strength and
low weight. A large part of the aviation HMT program is dedicated to
establishing processes to replace metals with materials which have better
strength to weight ratios. Composite materials suitable for aviation

. have been developed and are being used; however, techniques for the pro-
duction and application of composites need further development to achieve
increased use.

The use of composite materials in Army aircraft is anticipated to
increase as a result of current work in R&D and MT leading to an all-

. composite helicopter fuselage. Raw material costs are expected to
- decrease with the increased use of composites in DOD and Industry. Also,

as confidence in the use of composites increases, reservations held by
the design and (quality control groups) will diminish, and composites
will he incorporated in the earliest stages of weapon development. This
will result in increases in MMT work.

Composite projects are planned for virtually every part of the heli-
copter. Many projects are planned for airframe applications. One proj-
ect will establish automated methods to eliminate many hand layup and
cutting operations required for the fabrication of the cabin section.
Another will establish technology for the use of self-contained inte-

S.grally heated platin press tooling which will allow composite fabrication
at low cost due to rapid cure time and producibility. A project planned
in the rotor area will establish a manufacturing process for the main

- rotor blade of the Blackhawk. In the drive area, one project will focus
. on the drive shaft and another will result in methods for manufacturing a

gearbox housing.

103

I- : , " '" " ' : , '. . ', , ", :, ',"..,-: '- ., ', ', " -i i, - ,, .. .. . ", ,. •7 .. .-, ._ . .



Several projects will attack technical problem areas that affect all
composite manufacturing. These projects address automation of cutting
and layup operations, and improvements in machining, fastening, and new
materials. The development of automated techniques will be pursued in
cooperation with the Air Force, the lead service in this area.

Perhaps the most significant project areas in terms of advancing com-
posites manufacturing and usage is in the development of improved and newquality control techniques. Projects planned in this area will address
materials characterization, in-process controls, and non-destructive
evaluation. These projects will ensure optimum processing and material
performance, which will increase confidence in composites.

There are many areas in aircraft in which metals can not be re-
placed. Projects have been submitted to improve production of these
items. Since many aircraft metals used in the propulsion system are
tough and expensive, maching to final shape is difficult and produces
costly scrap. Improving powder metal technology will provide components
much closer to final shape, greatly reducing the time and effort to . -
produce the final product. Several projects are included to implement
recent advances in gear manufacturing and should provide an improved item
at a lower cost. An effort is planned to replace metal turbine blades
with ceramic blades. This will provide better operating characteristics
at lower cost.
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US ARMY COMMUNICATIONS AND ELECTRONICS COMMAND
(CECOM)

The US Army Communications and Electronics Command (CECOM), headquar-
tered at Fort Monmouth, NJ, is responsible for research, development and
acquisition of communications, tactical data, and command and control
systems for the Army. In addition to logistics, materiel management,
engineering, maintenance engineering, and product assurance activities,
the command organization includes three technical centers, seven project
managers, and one program manager, namely the Center for Tactical Cor-
puter Systems (CENTACS); for Communications Systems (CENCOMS) and for
Systems Engineering and Integration (CENSEI); the Project Managers for
Position Location Reporting System/Tactical Information Distribution
System (PLRS/TIDS); Field Artillery Tactical Data Systems (FATDS); Opera-
tions Tactical Data Systems (OPTADS); Satellite Communications (SATCOMA);
Single Channel Ground & Airborne Radio System (SINCGARS); Multi-Service
Communications Systems (MSCS) and Army Tactical Communications Systems
(ATACS) and the Program Manager for Test, Measurement, and Diagnostic
Equipment (TMDE).

CECOM's planned projects cover a variety of electronics problems with
special emphasis on computer applications and circuit technology. Proj-
ects support efficient manufacturing of custom components for use in
future tactical radios.

Eight projects proposed for FY 85-87 funding will develop advanced
methods for production of detector materials needed for night vision
devices. Currently, infrared detectors are produced on a small scale
under laboratory conditions. Unit costs are high and quality and repeat-
ability are low. Three projects will deal with the processing of the
mercury-cadmium-telluride (HgCdTe) raw materials. Three will address
methods for cutting and plating the HgCdTe crystals and for depositing
electrical contacts on them while another will use chemical vapor deposi-
tion techniques to apply HgCdTe onto gallium arsenide wafers. A critical
measurement for determining the lifetime of HgCdTe involves a time con-
suming manual procedure. A project which will apply automated measure-
ment techniques to speed up the lifetime determination is planned for
FY 87.

Additional program funding largely anticipates. micro-electronics -
as the driving force in componentry and built-in test capability for
command, control, and communications systems. Computer-dominated method-
ologies are inherent in such areas as design, manufacture, and manufac-
turing documentation for communications systems and are expected to be of
particular value for the short lead time, low volume production antici-
pated for future equipment and systems.
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US ARMY DEPOT SYSTEM COMMAND

(DESCOM)

The US Army Depot System Command (DESCOM), with headquarters at

Letterkenny Army Depot, Chambersburg, Pennsylvania, commands and controls

the twelve depots and seven depot activities in the United States and

West Germany which comprise the US Army Depot System. Activated in

September 1976, this command employs over 37,500 civilians and nearly

1,400 military personnel and manages as annual budget in excess of $1.5

billion.

DESCOM is a major interface with the soldier in the field. The

depots store and ship a broad range of general supplies and munitions

managed by the Army Defense Logistics Agency, and other agencies, to US

i and allied units worldwide. Half of DESCOM's personnel and three-

quarters of its budget are dedicated to depot-level maintenance on most
of the equipment in the Army's inventory.

DESCOM's planned projects span repair and overhaul operations for

tracked/wheeled vehicles and communications systems.

The vehicle related projects include robotics applications which will

reduce personnel exposure to hazardous cleaning and refinishing opera-

tions, and will improve repair procedures which are time consuming or

* labor intensive. Significant efforts are directed to the overhaul of

track pads and shoes. These include an automated system for the disas-

sembly of double pin track, and injection molding and curing processes

for replacement pads.

" -In the communications/electronics area, DESCOM will conduct a proj-

ect to refinish electronics shelters.
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US ARMY ELECTRONICS RESEARCH AND DEVELOPMENT COMMAND

(ERADCOM)

ERADCOM is the Army's focal point for electronics research, develop- 7
ment and acquisition (RDA) activities, and maintains programs in such

areas as electronics signal intelligence, electronic warfare, atmospheric
sciences, target acquisitions and combat surveillance, electronic fuzing,
radars, sensors, night vision, radar frequency and optical devices,
nuclear weapons effects, instrumentation and simulation, and fluidics.

Seven laboratories are integrated into ERADCOM's structure. These

laboratories are product oriented and as a result can identify major

problem areas where applied MMT efforts can provide important benefits.

Although ERADCOM and its laboratories identify and manage projects, the

bulk of the actual work is contracted out to industry.

In th-- category of integrated electronics, ERADCOM will pursue the
establishment of various technologies for Very High Speed Integrated
Circuits (VHSIC). These projects include three dimensional microelec-
tronic interconnection techniques; in-process screening and control meth-
ods; fabrication methods for low cost, stable, and durable X-ray masks

-. and mask membranes; monolithic fabrication of a broadband balanced mixer

on a gallium arsenide substrate, a process to improve the productivity of
*. ceramic packages; and an interconnection method for microelectronic

packages.

Improving sighting capabilities is an area of prime concern to all

the Services. Several projects for significant improvements in produc-
tion techniques for image intensifiers are included in the Plan. The
development of millimeter wave and infrared laser systems for all-weather

end smoke fighting is being pursued. This will require the development

of new sensors for control systems. Improved techniques will be needed
to insure the quality and quantity of such systems. Projects are also
included that deal with thermal optical systems. These include the

* present generation Common Modules and future second generation systems
such as the ATAC and MISTAF FLIRS (Forward Looking Infrared Systems) and
the Thermal Weapon Sight (TWS).
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US ARMY MATERIALS AND MECHANICS RESEARCH CENTER

(AMMRC)

The Army Materials and Mechanics Research Center (AMMRC) is desig-
* nated the DARCOM Lead Laboratory for Materials Testing Technology. In

this role, AMMRC is responsible for management and direction of the
* DARCOM materials testing technology activities and formulation of the

Materials Testing Tec'nology (MTT) Program. This program formulation is

accomplished by identifying and defining materials testing problem areas
in response to system requirements of the DARCOM R&D and Readiness Com-

- - mands and Project Managers utilizing materials testing technology. The
Lead Laboratory mission also encompasses the advising and assisting of

the major subordinate commands and Project Managers in the utilization of
Materials Testing Technology in order to assure a smooth transition from
the developmental to the production phases of the life cycle. Concurrent
with the above responsibilities is the furnishing of technical assistance

" in the application of methods and techniques in solving material problems
in connection with procured items. Specific areas of effort are as

follows:

a. Automated Testing

One of the primary needs in NDT and in inspection in general is to
remove the decision-making from the inspector where possible. Efforts

* will be intensively directed toward providing engineering prototype
* systems utilizing automated decision-making. These include automated

radiographic and ultrasonic techniques, optical/laser techniques, and
computerized chemical analysis. The ultimate goal in all automated test-
ing systems is the essential feedback to the total system for automated

process control.

b. Predictive Failure

The need for diagnostic measurement techniques for anticipation of
catastrophic failure and for the measurement of remaining life, both in
operating equipment and in units being overhauled and rebuilt, presents a

* tremendous opportunity for cost savings and reliability improvement. A
principal thrust has come from the loss of diagnostics and in-situ mea-

surements adjunct to non-destructive testing represents the real time use
of NDT techniques with analysis and decision elements built in.

c. Materials

As the newer materials are utilized in major weapon systems, it is
imperative that new and/or improved inspection techniques be available to
measure characteristics or parameters to assure adequate and reliable
performance. Of particular interest in the next five years are compos-
ites, elastomers, plastics, and ceramics, with continuing interest in
metals and energetics (explosives, pyrotechnics, and propellants).
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d. Techniques

Specifically covered in the objectives of the MTT Program is the
investigation of specific physical principles which can potentially offer
significant improvement in sensitivity, cost, portability, or speed, and
combination of these. The development and application of techniques,
such as ultrasonics, infrared, holography, spectroscopy, chromatography,
etc, can significantly improve DARCOM materiel and offer substantial
improvement in process control.

The MTT Program effected a test method categories classification
change in FY 1980 to more accurately reflect certain current technology
interests. Historically, the Program has always included the testing of
electronic materials and materiel under one of three broad test method

categories: nondestructive, chemical, or mechanical testing. However,
electronic materials and materiel are often used in highly mission-
critica applications and they usually employ and reflect advanced and
sophisticated technologies, not only in their production but in their
quality assurance inspection procedures. It was therefore determined
that it would be in the best interest of the overall MTT Program to pro-
vide enhanced visibility to this highly relevant subject. Accordingly
(starting in FY 1983), a fourth MTT test method category was established;
namely, "Electronics".

.
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JS ARMY MISSILE (OM)VAND

(MICOM)

The US Army Missile Command is located at Redstone Arsenal, AL, and is
responsible for research, development, and acquisition of missile systems " "
for the Army. Facilities include flight test ranges, laboratories, and a

simulation center.

Major systems managed by special project offices include STINGER
(Shoulder-Fired Air Defense Guided Missile), MLRS (Multiple Launched Rocket

System), Viper (Short-Range Anti-Tank Weapon), HELLFIRE (Helicopter-Carried
Air-To-Ground Missile), PERSHING (Extended Range Ground-To-Ground Missile)
and the 2.75 Inch Air-To-Ground Rocket. MICOM is also the Army's center
for laser research and manages efforts to apply lasers in missile guidance

and as weapons.

MICOM supports technological thrusts in the following electronics
areas: (1) Manufacturing techniques for multiple chips employing multiple
technologies that are projected to be in the mainstream of the semiconduc-
tor marketplace for many years to come. (2) Electronic computer-aided
manufacturing and hybrid computer-aided design and manufacturing in order
to automate microelectronic production lines and therefore improve produc-
tivity, increase fabrication speed and decrease unit cost. (3) Elimina-
tion of precious metals from military hybrid micro-circuits and their
replacement with materials which are universally available and economically
attractive.

A major thrust in MICOM's MMT Program is guidance systems. A large
amount of this effort is planned for work on printed circuits and seekers.

- Efforts in the electronics area include projects on semi-additive printed
wiring board manufacturing, modularizing millimeter wave transponders, and
volume methods for electronic homing subsystems. The seeker area includes

work on infrared optics, radio frequency, and laser optics. Other work
.. planned on guidance systems include projects for windows and radomes,

optics, and hybrid circuits.

Another thrust area is missile structures, which includes projects for
airframes using metal, plastic, or composites. Efforts for composite air-
frames will address drawing of fuzed silica fibers, weaving 3D carbon/
carbon nosetips, and wrapping techniques for high angle heatshields.

Propulsion system components such as motor cases, nozzles, and propel-
- lants are the subjects of several manufacturing technologies efforts. Work

will address production processes for fabricating composite motor cases

with integral pole pieces and attachments, motor case insulators wound from

rubber strips, and continuous propellant mixing and loading.

Proposals in the area of test equipment include work on electrical com-
* ponents where efforts cover screening of chips, ultra-high resolution
-* inspection for large scale integrated circuits and validation for semicon-

ductor devices.
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US ARMY MOBILITY EQUIPMENT RESEARCH AND DEVELOPMENT COMMAND

(MERADCOM)

MERADCOM, located at Fort Belvoir, VA, conducts a widely diversified
program to improve the Army's combat readiness with a superior combat and
deterrent force in the major program areas of mobility/countermobility,
survivability, energy, and logistics."

Procurements for items under MERADCOM's cognizance are placed with
the private sector, and much of MERADCOM's MMT effort is accomplished by
the private sector.

To address the problem of increased system acquisition costs,
MERADCOM has identified major problem areas where improved manufacturing
technology is needed. Major problem areas confronting MERADCOM include:

a. Fuels Dispensing Equipment. Nitrite rubber, the material pres-
ently used in fuel hoses, will crack if flexed at temperatures below -250
F. Fueling operations deteriorate severely at low temperatures and the

*. hose is not compatible with a wide range of fluids. Recognizing these
limitations, MERADCOM is developing Arctic Fuels Dispensing Equipment
that will operate reliably at -600 F. This effort is concerned with
establishing a manufacturing technology to use elastomers such as poly-
urethane, polyethylene, polyvinyl chloride, and thermoplastic rubbers.
Manufacturing processes include dipping, spraying, and casting the elas-

* tomeric materials to form the hose tube and cover.

* b. Providing Military Bridges at Moderate Cost, Which Have High
Mobility and High Emplacement Speeds While Retaining The Ability to
Withstand the Abusive Treatment Inherent in the Battlefield Environment.
High strength, low density composite materials offer great promise for
solutions to this problem. Increased production of high strength fiber
materials has reduced materials cost. Techniques for the fabrication and
installation of these materials into usable bridge components is the area
in which large cost redlictions are possible. The reduction of presently
used labor intensive methods, through the application of automated pro
cesses, will reduce component costs. Initial design in these materials
offer improved performance due to the flexibility possible in material
configuration.

c. Combat Vehicle Deperming. Armored vehicles have a magnetic
signature which is induced by various manufacturing operations. This
signature makes them vulnerable to magnetic influence land mines. Sev-
eral nations, including the USA, have mines fuzed in this manner. By
exploiting and implementing the knowledge gained by our NATO Allies and
the US Navy, a production facility for removing the magnetic signature
will be designed and fabricated.
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US ARMY TANK-AUTOHOTIVI 001 W

(TACOK)

The US Army Tank and Automotive Comand is located in Warren, MI,
and has the mission of developing, acquiring, and fielding tracked and
wheeled military combat, tactical, and general purpose vehicles. The
mission is worldwide in scope and includes among its customers all of the
US military services, and friendly foreign nations. The production base
for mission items is made up of both private and government-owned con-
tractor-operated facilities. HHT efforts are accomplished partially in-
house and partially out-of-house. The TACOM MKT program is separated
into six categories: armor, general, drive system, track, suspension,
and vehicle body.

The main requirements in the field of armor are to increase the bal-
listic tolerance of conventional armor while reducing its overall weight,
and develop new lightweight armor for the high speed, high survivability
vehicles which are currently being evaluated in field tests. To meet
these requirements, the Command is emphasizing Electro-Slag Remelt (ESR)
steel armor and combination type armor to reduce the overall ballistic
threat. To pursue these new armor developments, it will be necessary to
have commerically available Joining processes so that these new armors
can be used cost effectively in production. TACOM has established sev-
eral MT projects covering joining ESR steel armor, welding complex
alloys and shapes by laser, identifying electron beam welding applica-
tions, and optimizing both welding procedures and ultrasonic inspection
of welds.

The major requirements for propulsion and track are to develop pro-
duction techniques to manufacture propulsion and drive systems for the MI
and future tracked and non-tracked combat and tactical vehicles. Fabri-
cation and joining are of major concern. TACOM is actively pursuing pro-
duction development of compliant joints to join metals and non-metals
and automated laser machining of complex machine alloys. Life cycle
costs for various tactical and combat vehicles can be significantlydecreased by eliminating premature failure or extending service life
of components by reducing corrosion and deterioration. To support

this area, TACOM is endeavoring to bring on line ceramic reinforced
combustors.

The track and suspension category is constantly caught in the tech-
nical dilemma of producing more advanced systems to meet the ever in-
creasing demands of higher performance in more adverse terrains while
maintaining the overall reliability and maintainability of the system at
or near current system costs. To achieve these objectives, the track
area, as with the other categories, has been sub-divided into major
thrust areas for etthr visibility and management control. These areas
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are roadwheels, springs, torsion bar and tube, wheels, rubber pads, and
shoes. In these areas the general thrusts have been to introduce pro-
ductionl techniques for metal matrix composites, non-metallic matrix
composites, advanced rubber compounds, advance elastomeric compounds,
lightweight castings, hard surface coatings and powder metallurgy.

,' In body/frame, the main thrusts are the conservation of fuel and
material. To meet these requirements the objective is to reduce the
overall weight of the vehicle, to increase its payload, and lower the
life cycle cost of the systems by reducing the corrosion and degradation
of the materials of construction. Here the main areas of concern are
coatings, lightweight/composite structures, miscellaneous components,
structural members, and fuel tanks. Within these areas, work will be
accomplished in plastic cab tops, maintenance free batteries with high
impact resistance, and non-corrosive, lightweight non-structural tactical
vehicle components.
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US ARMY TEST AND EVALUATION COMMAND

(TECOM)

TECOM, with headquarters at Aberdeen Proving Ground, MD, is the pri-
mary developmental testing agency for the US Army. TECOM plans, con-
ducts, and reports on development tests performed during the life cycle
of Army materiel, and evaluates foreign materiel for possible US acquisi-
tion. Additional testing is performed as a service to the commodity
commands upon their request. The testing organization consists of the
aircraft development test activity, three environmental testing activi-
ties, five proving grounds (one of which serves as the third environ-
mental activity), and a national missile range. Facilities are located
in the continental United States, the Panama Canal Zone and Alaska.

Individual investigations into production test procedures and evalua-
tion techniques are accomplished through TECOM's MMT program. In view of
TECOM's mission and the intended results of the MMT efforts (to improve
test procedures), the majority of the work is accomplished in-house.

TECOM's MMT efforts are grouped under two general headings: documen-
tation and resource conservation. Individual efforts are funded from
these "parent programs." Current funding constrains TECOM to an annual
program that supports approximately one-half of their planned efforts.
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US ARMY TROOP SUPPORT AND AVIATION MATERIEL READINESS COMMAND

(TSARCOM)

The US Army Troop Support and Aviation Materiel Readiness Command
(TSARCOM) was established on 1 July 1977 in St. Louis, Missouri.
TSARCOM's mission is to provide positive readiness support for 23 major
categories of equipment to the entire Department of Defense and 80 for-
eign countries. The diverse mission ranges from fixed-wing and rotary-
wing aircraft to a fleet of amphibians and watercraft, and field support
items such as generators, bridges, water purifiers, camouflage, mine
detectors, air conditioners and heaters, fuel storage and distribution
equipment, compasses and surveying instruments.

The focal point of TSARCOM's technology effort is the manufacturing
facilities for turbine engines. Stratford Army Engine Plant, operated by
AVCO-Lycoming, is the subject of the Army's first Industrial Productivity
Improvement effort. The goal is to reduce the costs of the T-53, T-55,
and AGT-1500 engines by modernizing the plant's management systems, man-
ufacturing methods, processes, production equipment, and computer aided
manufacturing systems.
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INDUSTRY GUIDE

This section of the MMT Program Plan explains the Army programming
cycle for the MMT Program. The objective of the ?MT Program is to de-

*velop new manufacturing methods and processes that will reduce the cost
of producing weapon systems. The program consists of approximately 200

- projects annually that concentrate on improving and/or developing manu-
facturing methods, techniques and processes.

*Within the Army, the Directorate for Manufacturing Technology (DMT)
has been established to provide overall program responsibility. Func-

tional responsibility is at the commodity oriented, Major Subcommands
(SUBMACOM'S). The SUBMACOM'S plan, formulate, budget, and execute indi-
vidual projects. The Industrial Base Engineering Activity (IBEA) assists
DMT on the technical aspects of the Manufacturing Technology Program.

I The organizational chart on the next page depicts this supporting
framework.

Throughout the Program Plan reference is made to various appropria-
tions. These appropriations are identified in the Army Management Struc-
ture (AR 37-100-FY) and are established by the US Congress as a standard
accounting system. Most MMT efforts are funded through the Procurement
Appropriations which include (1) Aircraft, (2) Missile, (3) Weapons and
Tracked Combat Vehicles, (4) Ammunition, and (5) Other. A few projects
receive funds from the Operations Maintenance, Army (OMA) appropriation.

Identification of manufacturing problems is the first step in devel-
oping an MMT Program. Problem areas are conceptualized and compiled into
a planning document (the Program Plan). At the date of the publication,

-the Program Plan contains one funded year, two programmed years and two
planned years. As the program cycle proceeds the concepts are refined
and project proposals are developed. A diagram depicting this program-
ming cycle is shown on page A-3. To fully understand the entire program-
ming cycle one must realize that DOD budgets on a Fiscal Year (FY). The
FY starts on 1 October and ends the last day of the following September.
For example, on 1 October 1983, the Army will begin the first quarter of
FY 84.

The following programming cycle chart depicts the various activities and
stages that fMMT projects go through. Concepts are first identified in
the five year plan according to the projected year funding is expected.

- Each year these concepts are reevaluated and move forward until they
* reach the budget phase. Industry has tp opportunity to participate in

the evaluation of these projects by voicing comments during the annual
. MTAG conference. At this gathering tht current program, the latest bud-

O get project and the Program Plan are dLscussed.

l
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.

Calender Year Activities
ffr Planning/Budgeting/Review Cycle

YEARLY ACTIVITIES

Program Plan (FY83-87)

FY85 Budget Submission/Review

FY84 MOT Funds Released

MTAG Annual Conference U

FY85 Apportionment Submission/
Review

J F M A M J J A S 0 N D J F M

1983 1984

The programing cycle shown above starts with the Program Plan. This doc-
ument consolidates individual submissions from the SUBMACOMI'S and develops the
planned program. Because Army budget guidance provides "ceilings," potential
projects must be prioritized which results in some being excluded or slipped.
Inclusion in the Plan does not guarantee that the project will be funded. The
level of funding is dependent upon Congressional appropriations.

A3
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As projects approach the start of the funding cycle specific objec-

tives and work scopes are developed. These projects are documented in
what is known as a P-16. A P-16 is simply the format that is utilized to
document data elements such as estimated cost, economics, and description
of work. (The P-16 format is described in AR 700-90).

The budget submission represents the first P-16 submitted for inclu-
sion in the program. This submission is followed about nine months later
by the more definite apportionment submission. Projects are then funded
when the new fiscal year begins. Although this is the normal planning
cycle, a project can enter the planning cycle at any point in time. Such
a project would be known as a late start submission and funding is usu-
ally at the expense of another project.

Criteria for funding individual projects include technical, opera-
tional, and economical feasibility. Evaluation includes the potential
for technical success, the means by which the results will be imple-
mented, the potential payback or return on investment and the interrela-
tionships that exist between these factors.

For a more comprehensive understanding of the MMT program, the fol-
lowing list of documents is provided for reference:

DOD Instruction 4200.15, Manufacturing Technology Program

AR 700-90, The Army Industrial Preparedness Program

AR 37-100, The Army Management Structure

AR 11-28, Economic Analysis and Program Evaluation for Resources
Management

P
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PROCESS TECHNOLOGY INDEX

The projects fully described in the body of this document are grouped

into "Categories" and "Components" which are end item type descriptors.
This appendix again lists all the projects, less Problem and Solution
statements, and groups them by technical areas. The primary grouping of
this appendix is by the primary Manufacturing Technology Advisory Group
(MTAG) subcommittee designator (i.e., CAD/CAM, Electronics, Metals, Non-
Metals, Munitions, and Test & Inspection). Within each MTAG group,
projects are further grouped alphabetically by process.

Page No.

CAD/CAM--------------------------------- B2

Electronics ------------------------------ B5

' Metals ---------------------------------- Bi1

" Munitions --------------------------------- B19

Non-Metals ------------------------------- B25

Test & Inspection ----------------------- B29
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INDUSTRIAL BASE ENGINEERING ACTIVITY (IBEA)
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MANUFACTURING METHODS AND TECHNOLOGY
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Mr. James Gallaugher, Director -------------------- (309) 794-5611

Mr. James Carstens, Chief, Manufacturing
Technology Division ----------------------------- (309) 794-5113

Mr. Gordon Ney, Chief, Manufacturing Branch ------- (309) 794-6586

Mr. Mike Achord ----------------------------------- (309) 794-5235

Mr. Ferrel Anderson ------------------------------- (309) 794-5235
Mr. Ken Bezaury ----------------------------------- (309) 794-6586
Mr. Wallace Graham -------------------------------- (309) 794-5235
Mr. Robert Hellem --------------------------------- (309) 794-6586

Mr. Wayne Hierseman --------------- (309) 794-5235
Mr. Andrew Kource, Jr. ----------------------------- (309) 794-5235

Mr. Peter Martin ---------------------------------- (309) 794-5235

Mr. Alan Peltz ----------------------------------- (309) 794-6586
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Mr. Delmar Brim ----------------------------------- (309) 794-6167
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Mr. Steve McGlone ---------------- (309) 794-6167
Mr. Dan Richardson -------------------------------- (309) 794-3682
Ms. Cecilia Robb ---------------------------------- (309) 794-3682
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Aberdeen Proving Ground:
Cdr, Attn: STEAP-MT-M, Mr. J. L. Sanders 1

Cdr, Material Testing Dir, Attn: Mr. MAi(.ael Drabo

AMMRC:
Dir, Attn: DRXMR-PP, Mr. John Gassner
Dir, Attn: DRXMR-EO, Dr. Morton liman
Dir, Attn: DRXMR, DRXM.R-M (3 cys ea)
Technical Library, Watertown, MA

CECOM:
PM, Signal Intelligence/Electronic Warfare (SIGINT/EW), Attn: DRCPM-SIEW
Cdr, Attn: DRSEL
Cdr, Attn: DRSEL-PC-l-IP, Mr. Leon Field
PM, Army Tactical Communications Systems (ATACS), Attn: DRCPM-ATC
PM, Automatic Test Support Systems, Attn: DRCPM-ATSS
Cdr, Attn: DRSEL-POD-P-G, Messrs. Feddeler, Esposito, Resnic (I cy ea)
RL4E Technical Documents Gtr, Ft. Monmouth, NJ

DESCOM.
Cdr, Attn: DRSDS
Cdr, Attn: DRSDS-RM-EIT, Mr. Mike Ahearn
Cdr, Attn: DRSDS-QM, Mr. Tom Wolf

ERADCOM:
PM, FIREFINDER/REMBASS, Attn: DRGPM-FFR
PM, Stand-off Target Acquisition System, Attn: DRCPM-STA
Cdr, Attn: DRDEL
Cdr, Attn: DELET-R, Mr. joe Key
Cdr, Attn: DRDEL-PO-SP, Mr. Robert Moore
Cdr, Attn: DRDEL-AQ-MC(LEW), MAJ Labaron Lewis

MERADCOM:
Cdr, Attn: DRD-ME
Cdr, Attn: DRDME-UE, Mr. R. Goehner
Technical Library, Ft. Belvcir, VA

MLCOM:
PM, Multiple Launch Rocket System, Attn: DRCPH-RS
PM, Heliborne Laser Fire and Forget (HELLFIRE) Missile System, Attn: DRCPM-HDE
*A, PATRIOT, Attn: DRCPM-MD

-'STINGER, Attn: DRCPM-MP
At'n: DRSMI
At~n: DRSMI-RST, Mr. Bob Austin, Mr. Bobby Park

kijom, Attn: RSIC

jkDN
- .'NA-EML, Mr. Frank Civilikas

Attn: DRXTM-TRL
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TACOM:
PM, Armored Combat Vehicle Technology (ACVT), Attn: DRCPM-CVT
PM, Fighting Vehicle Systems, Attn: DRCPM-FVS-PP
PM, M-1 Tank System, Attn: DRCPM-GCM

Cdr, Attn: DRSTA
Cdr, Attn: DRSTA-RCKM, Mr. Don Cargo
Technical Library, Warren, MI

TECOM:

Cdr, Attn: DRSTE
Cdr, Attn: DRSTE-AD-M, Mr. John Gehrig
Technical Library, Dugway Proving Grounds, Dugway, UT
Technical Library, White Sands Missile Range, Attn: STEWS-PT-AL
Technical Library, Yuma Proving Grounds, Yuma, AZ

TSARCOM:

Cdr, Attn: DRSTS
Cdr, Attn: DRSTS-PLE, Mr. Don G. Doll

Arsenals:
Cdr, Pine Bluff Arsenal (PBA), Attn: SMCPB-CO
Cdr, Rocky Mountain Arsenal (RMA), Attn: SMCRM-IS

Cdr, Rock Island Arsenal (RIA), Attn: SMCRI-CO
Cdr, RIA, Attn: SMCRI-ENM, Mr. J. W. McGarvey

Cdr, Watervliet Arsenal (WVA), Attn: SMCWV-CO
Cdr, WVA, Attn: SMCWV-PPI, Mr. Charles Hall
Cdr, Benet Wpns Lab, Attn: DRSMC-LCB-TL, Tech Library

Army Ammunition Plants:

Cdr, Crane AAA, Attn: SMCCN
Cdr, Crane AAA, Attn: SMCCN-QAM-C, Mr. S. R. Caswell
Cdr, Hawthorne AAP, Attn: SMCHW-CO
Cdr, Holston AAP, Attn: SMCHO-CO
Cdr, Indiana AAP, Attn: SMCIN-CO

" - Cdr, Iowa AAP, Attn: SMCIO-CO
. Cdr, Kansas AAP, SMCKA-CO

Cdr, Lake City AAP, Attn: SMCLC-CO

Cdr, Lone Star AAP, Attn: SMCLS-CO
Cdr, Longhorn AAP, Attn: SMCLO-CO
Cdr, Louisiana AAP, Attn: SMCLA-CO
Cdr, McAlester AAP, Attn: SMCMC-FD

' Cdr, Milan AAP, Attn: SMCMI-CO
Cdr, Mississippi AAP, Attn: SMCMS

* Cdr, Radford AAP, Attn: SMCRA-CO

Cdr, Scranton AAP, Attn: SMCSC-CO

Cdr, Army Weapons Support Center, Crane, IN

Munitions Production Base Modernization Agency:
" Cdr, MPBMA, Attn: SMCPM-PBM-DP, Mr. Joseph Taglairino (6 cys)
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Depots:
Cdr, Anniston Army Depot, Attn: SDSAN-MD
Cdr, Corpus Christi Army Depot, Attn: SDSCC-MPI
Cdr, Letterkenny Army Depot, Attn: SDSLE-MM
Cdr, Letterkenny Army Depot, Attn: SDSLE-MM, Mr. Michael Bacellieri
Cdr, New Cumberland Army Depot, Attn: SDSNC-ME

Cdr, Red River Army Depot, Attn: SDSRR-MO
Cdr, Sacramento Army Depot, Attn: SDSSA-MPE
Cdr, Tobyhanna Army Depot, Attn: SDSTO-M
Technical Library, Tobyhanna, PA

Cdr, Tooele Army Depot, Attn: SDSTE-MAE

Cdr, Tooele Army Depot, Attn: SDSTE-FM

Army Organizations:
Cdr, Army Logistics Management Ctr (ALMC), Attn: DRXMD
Cdr, Army Research Office (ARO), Attn: DRXRO-AO
Cdr, Army Ballistic Research Labs (BRL), Attn: DRSMC-BL
Cdr, HDL, Attn: DELHD-PO, Mr. Julius Hoke
Cdr, Ballistic Research Lab, Attn: DRSMC-TSB-S
Cdr, Foreign Science and Technology Ctr (FSTC), Attn: DRXST-MTI,

Mr. James Wamsley
Dir, Installations and Services Activity (I&SA), Attn: DRCIS-RI
Dir, Army Management Engineering Training Activity (AMETA), Attn: DRXOM-SE,

Dr. Shallman (3 cys)

Cdr, Night Vision & Electro-Optic Lab, Attn: DELNV-SE, Mr. Manuel Pablo
Dir, DARCOM Intern Training Center, Attn: DRXMC-ITC-E, Mr. Carter

Metals & Ceramics Info Center, Attn: Mr. Del Spalsbury, Battelle, Columbus

Labs, Columbus, OH

Navy Organizations:

Cdr, NAVMAT, Attn: Mr. J. W. Mclnnis, Code 064
Cdr, NAVSEA, Attn: T. E. Draschil, Code SEA-05R23
Cdr, NAVAIR, Attn: Mr. R. A. Retta, Code AIR5162C

" Cdr, NAVELEX, Attn: C. A. Rigdon, Code ELEX-81341

Cdr, Naval Surface Wpns Ctr/White Oak Lab, Attn: Code E345, Mr. Chas. McFann
Cdr, Naval Surface Wpns Ctr/Dahlgren Lab, Attn: Code CM-51

Cdr, Naval Weapons Ctr, Attn: Code 36404
Cdr, Naval Avionics Ctr, Attn: Mr. Larry Halbig, Code 216
Cdr, Naval Weapons Ctr, Attn: Mr. C. Johnson, Code 3624
Dir, NMCIRD, Bldg. 75-2, Naval Base

Cdr, Naval Ocean Systems Ctr, Attn: Code 9203, Dr. Wil Watson
Cdr, Long Beach Naval Shipyard, Attn: Code 300.02, Mr. C. Rogers

Cdr, Long Beanl Naval Shipyard, Attn: Code 202.4, Mrs. Zeoli
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Air Force:
Cdr, HQ, USAF/RDCM, The Pentagon, Attn: MAJ E. Ross
Cdr, AFSC/DLF, Andrew AFB
Cdr, AFSC/PPD, Andrew AFB

Cdr, AFML/LT, WPAFB
Cdr, AFML/LTE, /LTM, /LTN, WPAFB (I cy ea)
Cdr, AFWL/MLSS, WPAFB
Cdr, San Antonio Air Logistics Ctr, Kelly AFB, Attn: B. Boisvert, MMEI

Cdr, Hanscom AFB, Attn: AFGL-SULL, R. Bergmann

Professional Societies:

Electronics Industries Association, Attn: Mr. Jean Caffiaux, 2001 1 St., N.W.,
Washington, DC 20006 (40 cys)

Numerical Control Society, Attn: Mr. Ronald C. Hunt, Exec. Dir., 519-520
Zenith Dr., Glenview, IL 60025 (3 cys)

Aerospace Industries Association, Attn: Mr. Robert Worthen, COL, US Army
(Ret), 1725 Desales St., N.W., Washington, DC 20036 (5 cys)

American Defense Preparedness Association, Attn: Mr. Rudolph Rose, COL,
US Army (Ret), Rosslyn Center, Suite 900, 1700 N. Moore Street,
Arlington, VA 22209 (5 cys)

Society of Manufacturing Engineers, Attn: Mr. Bernard Sallot, One SME Drive,

P.O. Box 930, Dearborn, MI 48128 (5 cys)
American Institute of Industrial Engineers, Attn: Mr. Mikell Groover,

Packard Lab #19, Lehigh University, Bethleham, PA 18015
Forging Industry Association, Attn: Mr. C. G. Scofield, Room 1121,

55 Public Square, Cleveland, OH 44113 (35 cys)

American Society for Testing and Materials, Attn: Mr. Samuel F. Etris,
Special Assistant, 1916 Race St., Philadelphia, PA 19103 (5 cys)

Cast Metal Federation, Attn: Mr. William E. Gephardt, Chairman, Govt.
Supply Committee, 4870 Packard Road, Niagara Falls, NY 14304

Metcut Research Associates, Inc., Attn: Mr. John F. Kahles, 3980 Rosslyn
Drive, Cincinnati, OH 45209

Industry Attendees of the Manufacturing Technology Advisory Group (MTAG) Annual
* Meeting, October 1982
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