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INTRODUCTION

The Manufacturing Methods and Technology (MMT) Program serves
the United States Army Materiel Development and Readiness Command
(DARCOM) as a link between research and development activities and
production. The program is designed to reduce the cost of acquir-
ing weapon systems by improving the efficiency of manufacturing
processes and implementing new technology. Cost reduction is a
primary concern, but reducing air and water pollution, increasing
safety, conserving energy, and reducing dependence on critical
materials are also emphasized.

The Army's production needs span the full range of modern
technology, from the high speed production of millions of small
arms to the forging of tank turrets and the production of integra-
ted circuits. Product testing, material handling, and computer-
aided design and manufacturing are all within the scope of the MMT
Program.

This report presents an overview of ARRADCOM's Large Caliber
Weapon Systems Laboratory, MMT Program for FY 80. It contains both
the ammunition and weapons appropriations, broken down by responsi-
ble division and specific technical area supported.

The definition, scope, items supported, status, and funding
are presented. Program management procedures, both internal and
external, are also discussed.

The MMT Program Plan is an attempt to provide a single source
summary of current and near-term efforts in the DARCOM MMT Program.
Since weapon systems requirements and the technology for these
systems are constantly changing, inclusion in the plan is not a
guarantee that a program will be fully funded or completed. The
MMT Program Plan, however, does serve as an indicator of the areas
toward which DARCOM's resources will be directed and the magnitude
of the Army's commitment to this program.

The MMT Program Plan contains a section for each element which
has projects. Each section includes a summary of the activity, its
responsibilities, and its wmajor MMT areas. Following the summary
is a listing of each project proposed by that activity.




DEFINITION AND SCOPE

An MMT project is one involving the evolution of manufacturing
processes, techniques, and equipment by the Government or private
industry to provide for timely, reliable, economical, and high
quality mass production of DoD-required materiel. Its objective is
to bridge the gap between prototype production and mass production
by the application of practical new production processes or tech-
niques. It is production oriented, accomplished on a production or
pilot production scale, and is expected to result in a practical
process for mass application. It does not normally include the
application of existing processes, techniques, or equipment to the
manufacture of specific systems, components, or end items and is
not applicable to a specific weapon system development nor product
improvement program (i.e., one which is undertaken to assure that a
specific system, subsystem, or component is capable of mass produc-—
tion). Such effort will be normally funded as part of the specific
program involved.

MMT projects expand manufacturing technology and translate new
technology into practical production processes. They provide ad-
vanced manufacturing techniques and processes to support moderniza-
tion of the industrial base. MMI projects are production-oriented
and are expected to result in a practical process for production.
They may reduce procurement lead time and costs, provide state-of-
the-art production processes and techniques, investigate alterna-
tive methods of manufacturing components which limit production
(cause bottlenecks), develop new and/or improved processes to fa-
cilitate competitive procurement, and/or ensure economic availabil-
ity of end items. In exceptional cases, they may establish proto-
type production lines. MMT projects may involve technical or man-
agement studies that are related to timely establishment and im-—
provement of manufacturing processes or techniques. These projects
have a corollary effect by stimulating and encouraging increased
productivity by private industry.

MMT Requirements

The criteria used to select projects for MMT financing are
described below:

l. Each project will satisfy a requirement, current or
anticipated for specific manufacturing techniques. Future require-
ments, normally qualitative in nature, will be directed toward the
development of manufacturing technology which will increase genmeral
productivity.




2. Solutions to the problem will not be available on a
timely basis from other programs in either Government or private

industry.

3. Feasibility of the effort will have been sufficiently
demonstrated by research or laboratory work.

4, The program will create new, significantly improved,
or more economical manufacturing processes, techniques, or equip-
ment rather than merely employing existing processes, techniques,
equipment or facilities.

5. The program will result in one or more of the follow-
ing:

a. An improved responsiveness to current and pro ject-
ed requirements.

b A more effective and efficient industrial base
that will reflect modern manufacturing techniques.

c. A cost effective manufacturing technique or pro-
cess which will ensure economic availability of end items.

d. Enhance safety or anti-pollution measures to meet
statutory requirements.

6. The application of the resulting processes, techniques
or equipment is generic in nature, i.e., applicable to more than
one end item.

Private industry will be encouraged to undertake with its own
capital as much of the manufacturing technology effort as possi-
ble. When qualified segments of industry will not commit private
capital and the program is needed to support Army requirements on
an economic and timely basis, then (and only then) will Procurement
Appropriation funds be allocated.

To ensure timely MMT developments responsive to Army require-
ments, process controllers [excluding general purpose automatic
data processing equipment (ADPE)] and allied equipment used solely
in the manufacturing process will become an integral and insepar-
able part of the industrial base. Benefits derived from the MMT
program, e.g. reduced manufacturing and end-item costs and reduced
production lead time, will be such that the program must be active-
ly pursued to optimize the results. MMT projects should be initi-
ated whenever the technical opportunity becomes manifest. MMT
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projects which may benefit end items which will be funded initially
by Procurement Appropriations should be started in sufficient time
to be used in establishing the Initial Production Facilities.

Program Monitoring

Monitoring the MMT Program consists of both formal reports
mandated by regulation and informal Laboratory meetings to review
specific projects.

Semi~-Annual Report

AR 700-90 requires that semi-annual project reports be submit-
ted until the project has been either completed or terminated, at
which time the report is considered final. All reports are bound
into a series of books for Government distribution and incorporated
into a data bank maintained for IBEA. The format for the report is
included in appendix A.

Presentation

Approximately every six months, the Munitions Production Base
Modernization Agency (MPBM) is briefed on selected projects. Four
charts are prepared to MPBM's prescribed format and the presenta-
tions are sharply focused on the charts' data. A lengthy technical
discussion is not required, but accomplishments and problem areas,
as well as the funding status are looked at closely. The charts
(app B) consist of:

l. Key Project Information

2. Milestone Schedule

3. Financial Status
Computer Program

Three computer programs (app C) have been developed within the
LCWS Laboratory for internal management. These consist of:

1. MMT projects broken down by responsible Division,
engineering starting date, and funding distribution.

2. Obligation status of contracts, O0GA, and GOCO funds
for FY 79 and FY 80.

3. Milestones and monthly starting and completion sched-
ules. LExamples of each are inclosed in appendix C.




Additional sources such as the RADMIS Data Bank in System 2000
form and the APARS Report from ARRCOM can be used to extract data
on the project status.

Regulations
The regulations governing the MMT progam consist of:

l. AR 700-90, Logistics

2. Army Industrial Preparedness Program

3. AR 32-100




MMT AMMUNITION PROGRAM

Background

The Ammunition Program spans the technology gap, particularly
in those areas which have no counterpart in private industry.
Almost all current manufacturing processes involve manual opera-
tions which must be efficiently automated. Batch processes must be
converted to continuous processes to accommodate new materials-
handling techniques and improve safety.

The Ammunition Program presents unique problems which require
innovative solutions. New systems must be capable of economic
layaway for periods of ten years or more, a stipulation which is
rare in private industry. Manufacturing technology is the founda-
tion of the modern ammunition production facility, whether it is
derived from industry or developed through Defense supported pro-
Jjects.

The primary objective of the MMT Program is to improve exist-
ing 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 prob-
lems.

Current planning requires that, in the event of mobilization,
production facilities be activated within three months and reach
maximum production in four. This objective requires that equipment
design, layaway techniques, and control technology be oriented to
achieve the quick-reaction capability desired.

Through advances achieved in automated inspection techniques,
loading systems, and assembly systems, the uniformity and quality
of the end product has been improved. The munitions MMI program
includes several projects oriented toward improving quality control
and test technology, and others toward development of explosive
loading and assembly techniques and equipment.

MMT projects must be cost effective within the framework and
economics of the Five Year Defense Plan. This presents a unique
fiscal management challenge in the design and fabrication of equip-
ment and systems required for the loading and assembly of compon-
ents and end items. This challenge is being met by developing
systems with the flexibility to produce any items, establishing an
optimum balance between system simplicity and process operational
requirements, and providing equipment designs capable of high effi-
ciency operation to achieve cost effective system operations.




Technical Areas
LAP

The MMT effort in the Load, Assemble and Pack (LAP) area is
guided by four major program goals: improved economy of operation,
improved safety of operating personnel, establishment of a rapid
response production capability, and improvements in the quality of
the end product. All of these goals must be accomplished within
the standards and criteria established for pollution abatement and
energy conservation.

Safety

Due to the inherently hazardous nature of munitions produc-
tion, an extensive program has been undertaken to upgrade the safe-
ty of explosive preparation equipment, loading equipment and assem—
bly systems. The MMT 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 opera-
tional safety hazards and develop equipment and systems to reduce
operator exposure and risk.

Metal Parts

The Metal Parts MMT Program has as its goal optimization of
manufacturing processes. Projects are included for improving main-
tainability and readiness through computer integrated manufactur-
ing, computer—aided modeling of forming operations, and storage
techniques for production machinery. Enhancing reliability and
quality control efforts include analysis for predicting tool fail-
ure, improving projectile surface quality, and processing high-frag
steel.

Additional Emphasis

Primary program emphasis in energetic materials is being
placed on the development of manufacturing technology for new muni-
tion items. Recent enactment of the Clean Air Act Amendment and
Toxic Substances Control Act has resulted in the requirement for
continuous MMT effort to meet mandatory compliance dates. Conserv-
ing production base utilities, energy and resources, as well as
identifying and using alternate energy sources, are the broad areas
of major concern. The development and design of safe, cost
effective production processes are major goals of the munitions MMT
program. In the supportive technology areas, the primary thrusts
continue to be pollution abatement engineering, energy technology
development, and explosives and occupational safety.




MMT AMMUNITION PROJECTS

ARRADCOM's FY 80 MMT ammunition projects are itemized in table
1 and discussed below. The specific Division in the Large Caliber
Weapon Systems Laboratory responsible for each project is also
identified in table 1.




Table 1. FY 80 MMT ammunition projects

Responsible
LCWSL
division No.
Energetic Systems 4000

Process Division (EPSD)

4062

4137

4236

4312

4469

4027

4033

4037

4061

4200

4210

Cost

Pro ject ($K)
MMT: Automated M55 Detonator
Production Equipment, LAP 250
Automated Manufacture System
for Mortar Increment
Containers, LAP 895
Automated Loading of Center
Core Igniters, LAP 67
Automated Lace Jackets for
Center Core Charges, LAP 612
Injection Molding for Pro-
duction Explosive Loading,
LAP 279
Automated Insertion of
Grenade Layers, LAP 350
Combined Solvent Recovery
/Drying of S-B Propellant,
P&E 236
Caustic Recovery from Sod-
ium Nitrate Sludge, P&E 153
Process Improvement for
Plastic-Bonded Explosives,
P&E 236
Nitroguanidine Process Op-
timization, P&E 260
TNT Crystallizer for Large
Caliber Munitions, P&E 29
Jet Cutting of Energetic
Materials, P&E 450




Responsible
LCWSL
division

ESPD (cont)

Table 1 (cont)

No.

4310

4341

4462

4508

4285

4288

4291

4281

4225

4226

4231

Project

DMSO: Recrystallization of
HMX/RDX, P&E

Improved Nitrocellulose Puri-

fication Process, P&E

Modified FAD for Multi-Base
Propellant, P&E

Process Improvement of
Pressable RDX Comps, P&E

TNT Equivalency Testing for
Safety Engineering, Safety

Explosive Safe Separation &
Sensitivity Criteria, Safety

Blast Effects in Munitions
Plant Environment, Safety

Conservation of Energy at
Army Ammo Plants,Conserva-
tion of Energy

Red Water Pollution Abate-
ment System, Pollution
Abatement

On-Line Monitors for Water
Pollutants, Pollution
Abatement

In-House Reuse of Pollution

Abated Waters,Pollution
Abatement

10

583

850

506

408

767

100

1234

155

100

250




Responsible
LCWSL
division

ESPD (cont)

Applied Sciences
Division

Nuclear and Fuze
Division

Munitions System

Table 1 (cont)

4266

4084

4189

4498

6736

6738

Pro ject

Ammunition for 120mm Tank
Main Armament

Design Criteria and System
Characterization of Elec-
tronically Controlled Pro-
duction Facilities

Manufacturing, Inspection
& Test Equipment for Mag-
netic Power Supply, Fuze

Opacity/Mass Emission Cor-
relation, P.A.

High Fragmentation Steel Pro-
duction Process, MPTS

Develop Method for Consoli-
& Auto Assy of SmallMines,
LAP

Technical Readiness Accel
erated Through Computer
Integrated Mfg (TRACOM)
CD/CIM, MPTS

Ultra High Speed Metal Re-
moval, Artillery Shell, MPTS

11

Cost
($K)

3726

502

345

111

1048

392

315

297




4000 - MMT: Automated M55 Detonator Production Equipment (LAP)
($K250)

This 1s a production engineering measure to develop an auto-
mated M55 detonator production capability which will also be adapt-
able to the production of other initiating devices.

Items Supported

Cartridge, 40 mm: HEDP, M433

Projectile, 155 mm: HE(ICM), M483Al

Projectile, 8 in.: ICM, M509

Detonator, Stab: M55

(Air Force items) CBU2, 25A/A, 46/A, 52/B and 71.

The XM14E6 ADEN/DEFA FA fuze requires a detonator which may be
produced on the multi-tooled loader.

Present Status

This 1is the 10th year of a multi-year project. At the con-
clusion of this project, an operating prototype will be available
for the basic multi-tool loader, automated detonator cup and assem-—
bled detonator inspection equipment, automated packaging and pack-
out equipment, the automated explosives resupply system, improved
powder metering and dispensing devices, an auto—-mated detonator
painting mechanism, and an improved vacuum system. In addition,
final technical reports on the development efforts, RAM data and
analysis, and drawings and specifications suitable for the follow-
on procurement of equipment will be provided.

Funding
Fiscal year Funding ($K)
71 333
73 396
74 549
75 100
76 1000
7T 250
77 1000
78 1250
79 1600
81 604 (Tentative)
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4062 - MMT: Auto Manufacture System for Mortar Increment
Containers (LAP) (SK 895)

This program will develop an automated system for manufac-
turing 60 mm M204 and 81 mm M205 propelling charge increment con-
tainers. A complete TDP for an automated manufacturing process
will be provided enabling the Army to establish mass production
capability at either private or GOCO facilities. .

Items supported

Cartridge, 60 mm: HE, F/LWCMS, M720
Cartridge, 81 mm: M374A3

Cartridge, Smoke, 81MM: WP, M375A3

Charge, Propelling, 8 in.: WB (Zone 9), M188

Present Status

This 1is the second year of a three year program. The end
products of this project are a pilot production system for manufac-
ture of 60 mm M204 and 81 mm M205 propelling charge increment con-
tainers, equipment drawings to complete this system as a prototype
and procure additional systems, a complete TDP, hazards analysis,
production qualification and technical reports.

Funding
Fiscal year Funding ($K)
79 507
81 330 (tentative)

4137 - MMT: Automated Loading of Center Core Igniters (LAP)
($K67)

This project will automate the loading operations of the 155mm
M203 and the 8-inch M188 propelling charge igniters with black
powder.

Items Supported

Charge, Propelling, 155mm M203

Charge, Propelling, 8 in. M188
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Present Status

This is the second year of a two-year program. The end prod-
ucts of this project are a prototype loading machine, a technical
data package, including requirements for quality acceptance, and a
final technical report.

Funding
Fiscal year Funding ($K)
FY 79 $205

4236 - MMT: Auto Lace Jackets for Center Core Charges (LAP)
($K 612)

Large propelling charges such as the 155mm and 8 in. employ
laced jackets to maintain their configurations. The manual thread-
ing and tightening of the lacing is a time consuming operation
which results in poor quality, non-uniformity, high cost and per-
sonnel hazards. The automation/mechanization of the lacing opera-
tion would improve quality and greatly lower production costs and
hazards.

Items Supported

Charge, Propelling: 155 mm, XM203
Charge, Propelling: 155 mm, XM201 and M119A1
Charge, Propelling, 8 in.: M188

Present Status

This project will result in a prototype production machine
with appropriate 1installation, operation and maintenance manuals
for use at an x-facility. Also provided will be a complete set of
fabrication drawings and purchase and performance specifications in
order to replicate the machine as required. A summary engineering
report will provide full developmental data including performance
tests, RAM data and hazards analysis.

4312 - MMT: Injection Molding for Production Explosive Loading
(LAP) ($K 279)

This program is intended to develop an injection molding pro-
cess that will provide an alternative to melt loading of small
caliber munitions. The injection molding system will eliminate the

14




large quantities of riser scrap generated by the current melt load-
ing process. The results of this project will be used to define
the base line requirements of an automated injection molding system
for on mass production of small caliber munitions on LAP lines.

Items Supported:

BLU 61A/B
BLU 63B
BLU 86
BLU 66B

Present Status

This is the second year of a two-year program.

Funding
Fiscal year Funding (%K)
79 $261

4469 - MMT: Automated Insertion of Grenade Layers (LAP) ($K 350)

This project covers development of an automated system for
assembling grenade layers in the M483 ring pack and includes a
prove-out plan, preliminary acceptance testing at the contractor's
facility, shipment of the equipment to the GOCO, installation and
final acceptance testing at the GOCO, preparation of all manuals,
and completion of the technical data package.

Items Supported:
Projectile, 155mm: HE, M483A1
Projectile, 8 in.: HE, M509E1l
Present Status

This is the last year of a three-year program. The end prod-
ucts of this project will be a component ring pack assembly equip-
ment for M42/M46 grenades contained in the M483/M509 projectiles
and automated prototype production equipment which will insert
these grenade layers into the M483 projectile and perform all re-
quired inspections. In addition, technical data packages for the
manufacture of replicate systems will be completed along with a
hazards analysis, operation and maintenance manuals and final
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reports. Design features which will permit the addition of tooling
for the M509 projectile will be included.

Funding
Fiscal year Funding ($K)
78 $ 502
79 $1150
4027 - MMT:

Combined Solvent Recovery/Drying of SB Propellant
(P&E) ($K 236)

This project will establish equipment and methods for a com-
bined solvent recovery/drying process with a rapid steeping-water

drying method and the use of dehumidified air with partial recycle
in the air drying operation.

Items Supported

All single base, solvent-type propellants which are dried with

heated air at Radford AAP and at other Government installations.
Prominent examples are:

Charge, Propelling, 175mm: WB, M86A2, M6MP Propellant for
Charge, Propelling, 155 mm: WB, M4A2, MIMP Propellant for
Charge, Propelling, 8 in.: Ml, MISP Propellant for

Present Status

This is the first year of a two-year program.

Funding
Fiscal year Funding ($K)
81 $383 (tentative)
4033 - MMT:

Caustic Recovery from Sodium Nitrate Sludge (P&E)
($K 153)

The objective of this project is to thermally convert sodium
nitrate, formate, and acetate to the oxide which, upon hydrolysis,
forms the hydroxide with the evolution of large quantities of heat.
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The heat evolved can be used in various phases of production and
the hydroxide reused to neutralize the excess nitric acid.

Items Supported

All items containing RDX/HMX and composition explosive there-
of, such as

Cartridge 165 mm: HEP

Projectile, 155 mm: HE, ADAM

Rocket, 66 mm: HEAT, 1 LAW (VIPER) Mine, Ground Emplaced,
Scatter, AP, XM74

Present Status

This is the first year of a three-year program.

Funding
Fiscal year Funding (SK)
81 $282 (tentative)

4037 - MMT: Process Improvement for Plastic-Bonded Explosives
(P&E) (SK 236)

This project will generate complete design criteria for pro-
cesses adaptable to the manufacture of PBX compositions at mobili-
zation levels. This project will include the investigation of
present processing methods, as well as the application of new tech-
nology to coating, drying, and furnishing PBX compositions.

Items Supported
Warhead Guided Missiles
Torpedo Warheads
Burster Charges
Boosters
SOFAR Sound Signal Assembly

Present Status

This is the first year of a three-year project.
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4061 - MMT: Nitroguanidine Process Optimization (P&E) ($K 260)

This project will provide: improved operating conditions;
proposed modifications to the existing facility; improved design
for future plants; plant operating personnel trained in evolution-
ary operation; and a functioning EVOP for continued process im-
provement. Application of EVOP techniques will lead to reduced
pollution and energy consumption and more economical operation
while maintaining product quality and production requirements.

Items Supported

Prop type Chg No. Systems Code
M30 M490 105mm A
M30 M353A11 90mm A
M30 M452A1 105mm A
M30 M431 90mm A
M30A1 M203A1 155mm A

Present Status

This 1s the first year of a multi-year project. The end prod-
ucts will be applied to existing and future nitroguanidine plants.
The EVOP technique may be applied to other facilities.

Funding
Fiscal year Funding ($K)
81 $953 (tentative)

4200 - MMT: 'INT Crystallizer for Large Caliber Munitions (P&E)
($K 29)

This program will develop a continuous TNT crystallizer system
for processing slurry of molten TNT containing up to 20% solids.
The system will have the capability to closely control the percent-
age of solids incorporated into the molten TNT and the temperature
of the explosive prior to the pour operation. This system will
also eliminate double probing and top off operations which are
required for processing TNT on a batch basis. The project will
identify new crystallizer systems. Process parameters will be
defined for the Army's alternate preferred filler in high—explosive
loaded artillery ammunition.

18




Items Supported

Projectile, 155mm, HE: RA, M549Al
Projectile, 155mm, HE: XM795
Projectile, 8 in., HE: MI106
Projectile, 8 in., HE: RAP, M650

Present Status

This is the first year of a two-year program. The result of
this PEM program will be used to define the procedures for process-
ing TNT explosives on a continuous basis in the melt-pour system
for mass production LAP Lines.

Funding
Fiscal year Funding ($K)
FY 81 $448 (tentative)

4210 - MMT: Jet Cutting of Energetic Materials (P&E) (SK 450)

This project will include the procurement, installation, and
evaluation of an optimum jet cutter comprised of several compon-
ents. Auxiliary safety interlocks, sprinkler protection, safety
fire doors, and feed and take-away conveyor systems will be de-
signed and debugged. Use of common drying trays is planned to
reduce the number of operations. Strand chipping will be greatly
reduced, probably eliminating hand sorting. Redrying will be mini-
mized or eliminated. Elimination of these time consuming hand
operations will result in cost savings. The proposed process will
be inherently safer than the existing process, since it is conduc-
ted remotely and the sharpness of the "tool"” is no longer a factor.

Items Supported:

Cartridge, 105 mm, APDS-T: M728/M392A2
Cartridge, 105 mm, TP-T: M490
Cartridge, 105 mm, TPDS-T: M724Al
Cartridge, 105 mm, APFSDS-T: M735
Cartridge, 105 mm: M119

Present Status
The end products of the program are a prototype jet cutting

facility for benite production. In addition, a final report will
be issued which will include a hazard analysis study, the results
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of acceptance and non-ballistic qualification tests of a pilot lot
of benite, and a summary of findings of reliability, acceptability,
and maintainability (RAM) studies.

4310 - MMT: DMSO Recrystallization of HMX/RDX (P&E) (SK 278)

Dimethylsulfoxide (DMSO) has significantly greater solvating
power than the presently used solvents, cyclohexanone and acetone,
and, therefore, can be used very efficiently in recrystallizing
large quantities of RDX and HMX in minimal time, by yielding a
significantly greater throughput of product. From preliminary
results and analysis of laboratory-produced material, DMSO recrys-
tallized RDX and HMX crystals are chemically and physically equiva-
lent to those obtained with the presently used production solvents.
Work to be conducted under the FY 80 segment of this multi-year
funded project will involve interim qualifications, loading stud-
ies, and end item testing of explosives formulated from DMSO-re-
crystallized RDX/HMX produced in HSAAP's pilot-scale continuous
recrystallization plant.

Items Supported

All end items containing RDX and/or HMX, or compositions
thereof, of which the following are examples:

Projectile, 155mm, HE, ICM, ADAM: XM731
Cartridge, 165mm, HEP

Rocket, 66mm, HEP

Rocket, 66mm, HEAT: ILAW (VIPER)

Mine, Ground Emplaced, Scatter, AP: XM74

Present Status

This is the last year of a six-year program. The end product
is a pilot plant for the development of improved recrystallization
procedures to be built at HSAAP. A Technical Data Package will be
generated by ARRADCOM and Holston AAP.

Funding
Fiscal year Funding (SK)
75 465
76 400
77 200
78 196
79 483
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4341 - MMT: Improved Nitrocellulose Purification Process (P&E)
(SK 583)

This project will evaluate the prototype equipment in the
poaching and acid boil operations. The production of pilot lots
followed by ballistic evaluation will be made. Process design
criteria will be established and the final report prepared.

Items Supported
Nitrocellulose and all single- and multi-base propellants.
Present Status

This 1is the last year of a four-year project. This project
will provide preliminary design criteria for modernized purifica-
tion processes and a technical report detailing results, hazards
analysis, RAM assessment, Quality Assurance Plan and a prototype
2000 1b/hr continuous purification process. This work will be
implemented in follow-on facility projects.

Funding
Fiscal year Funding ($K)
77 165
78 664.9
79 742
81 765 (tentative)

4462 - MMT: Modernized FAD for Multi-Base Propellants (P&E)
($K 850)

Prior funding for this project provided for an engineering
data review, hazards analysis, quality assurance, procurement of
prototype equipment, building modification, process data acquisi-
tion, and installation and evaluation of equipment. This funding
will provide for additional equipment, procurement, installation
and evaluation, preliminary facility design criteria, documentation
and final report and Control System Functional Criteria.
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Items Supported:

Propellant Round System
M30A1 Cartridge, 155 mm: M203Al 105 mm Gun
M26El Cartridge, 152 mm, TP-T: M411A3 152 mm
M330HBD Cartridge, 105 mm, HEAT-T (FFAIS):

M456A1E2 and M496 105 mm Gun
M30 Cartridge, 105 mm, HEAT-T (FFAIS):

M456A1 105 mm Gun
M30MOD Charge, Propelling, 8 in.: XM188E3 8 in.

‘ Howitzer

Present Status

This is the last year of a four-year program. End items of
this project will be technical reports, test data, prototype equip-
ment, technical data package and preliminary design criteria, in-
cluding Control System Functional Criteria for modernizing other
forced air drying houses.

Funding
Fiscal year Funding ($K)
77 163
78 592
79 528
4508 - MMT: Process Improvement of Pressable RDX Compositions

(P&E) ($K 506)

This project will generate complete design criteria for incor-
poration of facilities with processes sufficiently adjustable for
the manufacture of pressable RDX compositions (A3, A4, A5) at mo-
bilization levels. This project will include the investigation of
present methods of incorporating RDX compositions.

Items Supported

All items containing pressable RDX compositions, of which the
following are examples:

Projectile, 8 in.: HE
Projectile, 155mm: HE, RAP
Cartridge, 20mm: All Types
Cartridge, 165mm: HEP
Rocket, 66mm: HEAT-T
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Present Status

This 1is the last year of a three-year project. The end re-
sults will include a final technical report containing all the
results gained from this project and sufficient engineering infor-
mation to design new improved production facilities and a complete
description of new methods, equipment, and technology for process-
ing these explosives.

Funding
Fiscal year Funding ($K)
78 300
79 357
81 263 (tentative)

4285 - MMT: TNT Equivalency Testing for Safety Engineering
(Safety) ($K 408)

The only currently available design criteria for structures
which can resist the effects of HE explosions is based on surface
bursts of hemispherical TNT. When designing a structure to with-
stand the blast output of some other energetic material or charge
shape, the designer must be able to convert the loading given in
the TNT design manual into information which is pertinent for the
material in question. Testing to generate peak pressure and posi-
tive impulse data from blast measurements of a variety of high
energy materials (propellants and explosives) will solve this prob-
lem¢ These results will be compared with the blast output of sur-
face bursts of hemispherical TNT in order to determine the TNT
equivalency of the material. Work to be performed under this pro-
ject includes: analytical studies, test plan development, testing,
evaluation, and safety echelon approval of the TNT equivalency of
various high energy materials (propellants and explosives).

Items Supported
This project is applicable to explosives, propellants, high-

energy systems and munition end-items (projectiles, warheads,
fuzes, missiles, etc.).
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Present Status

This project is in the sixth year of an eight-year program.
The end products are: TNT equivalencies, design data, test meth-
ods, and technical reports.

Funding
Fiscal year Funding ($K)

76 325

7T 81

77 377.6

78 394.6

79 420

81 441 (tentative)

4288 - MMT: Explosive Safe Separation and Sensitivity Criteria
(Safety) ($K767)

Tests will be designed for various explosives and explosive
end items and the results will be used to establish:

1. Safe separation distances for explosives, end items,
and in-process materials.

2. Critical and safe depths of bulk explosives on a con-
veyor or storage vessel.

3. Sensitivity of explosives at various stages of the
manufacturing process to primary and secondary fragment impact.

The program involves test plan development, testing, test data
evaluation, and report preparation prior to modifying regulatory
documents.

Items Supported

This project is applicable to the manufacture of all explo-
sives, propellants, and explosive end items.

Present Status
This 1is the sixth year of a seven-year program. The data

generated, with safety echelon approval, will be used to modify or
supplement present regulatory manuals TM 5-1300 and AMCR 385-100.
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Funding

Fiscal year Funding ($K)
76 592.8
7T 139.3
77 600
78 816.3
79 643
81 720 (tentative)

4291 - MMI: Blast Effects in the Munition Plant Environment
(safety) (SK 100)

This project is divided into two tasks. In Task 1, Blast
Effects and Loadings, the characteristics of the blast environment
which affect a structure's response are studied. In Task 2, Struc-
tural Response and Design, the response of various structural ma-
terials and elements subjected to the loadings determined in Task 1
are determined. This project will facilitate the design of blast
resistant protective structures.

Items Supported

This project 1is applicable to all explosives and explosives-
like hazardous materials, manufacturing, LAP and storage facili-
ties. The following near-term projects will be supported:

Project 823142W, Mississippi, 155 mm: LCM Complex
Project 83B043, Government Facility, 30 mm: GAU-8 Car-
tridge, equipment and building
Project 833556, Government Facility, 155 mm/8 inch,
3D Propellant Charge Bog LAP
Project 83B053, Sunflower, AAP Projectile, 155 mm, RAP:
M549
Project 832607, Badger AAP, Semi-Auto single base line
Project 83B053, Holson AAP, Granular Composition B
Project 832665, Radford AAP, Continuous NC MFG Unit

Present Status: This 1s the fourth year of a five-year pro-
gram. The end product of this project will be design guidance and
construction techniques that will establish a capability to design
acceptable structures that will provide protection to workers from
blast and fragment damage resulting from an accidental explosion at
an ammunition plant.
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Funding

Fiscal year Funding ($K)
76 700
77 350
79 235

4281 - MMT: Conservation of Energy at Army Ammunition Plants
(Conservation of Energy) ($K 1,234)

Methods for more efficient energy utilization at Army Ammuni-
tion Plants will be determined. These measures will be immediate
or short-term applications of current technology to the various
industrial processes at the plants. This effect will also deter-
mine technology requirements as it relates to explosives and pro-
pellant operations where immediate or short-term technology 1is not
considered adequate. Efforts will be conducted to develop advanced
technology in discrete segments based on potential economic payback
to develop energy conservation methods.

Items Supported

This program will support all munitions items containing pro-
pellants, explosives and/or pyrotechnic materials and all related
manufacturing, loading, and assembly plants.

Present Status

This program, which is in its sixth year, will produce energy
inventories/balances of specific unit processes, technical reports
on the various subprojects, and recommendations stating where,
what, and how much energy can be conserved.

Funding

Fiscal year Funding ($K)
75 191
76 875
77 997.7
78 1059.5
79 1285
81 1207 (tentative)
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4225 - MMT: Red Water Pollution Abatement System (Pollution
Abatement) ($K 155)

Based assessment of current technologies, the Sonoco Sulfite
Recovery Process (SSRP) was selected to eliminate pollution in
streams and recover sodium sulfite from red water for reuse in the
purification of TNT. Feasibility of this process has been demon-
strated; however, additional MMT efforts are required to establish
the optimum operating parameters of critical components such as the
pelletizer, reduction kiln and scrubber, and to develop and opti-
mize methods for clarifying and purifying the final product. These
efforts will directly support an MCA project for Radford Army Am-
munition Plant.

Items Supported
This project will support production of TNT.
Present Status
The end products of this project are:
1. Design data for MCA project at Radford Army Ammunition
Plant, and plans for implementation at other TNT facilities con-

taining, in addition to design data, hazard, and economic analysis.

2. A final technical report, which will produce the tech-
nical data for an optimum modular system for use at all TNT plants.

Funding
Fiscal year Funding ($K)
79 350
81 160 (tentative)

4226 - MMT: On-Line Monitors for Water Pollutants (Pollution
Abatement) ($K 100)

This program will rank instruments for suitability in monitor-
ing a particular pollutant in a particular waste stream, demon-
strate the capabilities of the alternatives, consider the cost
benefit ratios, develop design parameters for a simpler, more econ-
omical instrument dedicated to monitoring a specific pollutant, and
evaluate the feasibility of using the instruments for automatic
control of pollution abatement equipment.
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Items Supported

This project will support all explosives and propellant items
whose manufacture requires the monitoring of water pollution.

Present Status

This is the first year of a two-year program. The end prod-
ucts will be the selection of monitoring instruments for military
pollutants in the waste waters from ammunition plants; designs for
more economical instruments for monitoring a particular pollutant
in a particular waste stream.

Funding
Fiscal year Funding ($K)
81 379 (tentative)

4231 - In-Plant Reuse of Pollution Abated Waters (Pollution
Abatement) (SK 250)

The most direct way to achieve zero discharge of pollutants is
not to discharge plant effluent in the first place. This concept
combines abatement of waste water contamination by current state-
of-the-art treatment with recycle and reuse of the abated waste
water within the plant itself. The treatment plant (secondary)
would be reduced as a result of the application of the water man-
agement principles or recycle, reuse and product recovery to the
manufacturing processes. The abated effluent would be recycled
within the plant wherever the pollutant level will not adversely
affect the manufacturing process. Any remaining effluent would get
tertiary treatment (carbon adsorption or ion exchange) in a unit of
greatly diminished size and would be recycled within the plant.

Items Supported

This project will support all munition items containing pro-
pellants and/or explosives and related LAP operations.

Present Status
This is the first year of a two-year program. The end prod-
ucts technical reports and technical data in support of design

criteria for the establishment of cost effective pollution abate-
ment systems based on in-plant reuse of pollution abated waters.
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Funding

Fiscal year Funding ($K)
81 465 (tentative)

4309 - MMI: Ammunition for 120 mm tank Main Armament ($K 3726)

This MMT effort involves the application of new and/or more
efficient manufacturing methods, techniques, and processes develop-
ed under laboratory conditions and techniques in practice now in
Germany's production of 120 mm ammunition. This project will as-
sist in adapting the the 120 mm tank main gun systems based on a
German design for use as the future main armament on the SM1 tank.
The tasks to be accomplished are: (1) the transfer of design
technology from the German to the American form for use in (2)
fabrication and testing the 120 mm tank gun and ammunition system
in the United States, and (3) mass production of ammunition to meet
mobilization requirements.

Items Supported:

Cartridge, 120 mm, APFSDS-T: XM827
Cartridge, 120 mm, FSMP-T: XM828
Cartridge, 120 mm, APFSDS-T: XM829
Cartridge, 120 mm, HEAT-MP-T: XM830
Cartridge, 120 mm, TP-T: XM831
Cartridge, 120 mm, TPDS-T: XM 832

Present Status

The end products of this project are the technology, proce-
dures and manufacturing knowledge to make the manufacture of the
120mm Tank Gun Ammunition to Unites States production standards in
American industrial facilities.

This 1s the second year of a multi-year project. The tasks
which are to be accomplished during FY 80 in order of priority are:

Task Sub ject
1 Develop Manufacturing Methods for Stick and
JA-2 Propellant

2 Explosive Loading of 120mm HEAT-MP Projectile
9 Investigation of Forming and Heat Treatment
10 Precision Forming of Tail Fin

6 Molding of Rear Seal

3 Development of Assembly Process
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Funding

Fiscal year Funding ($K)
79 795.5
81 3988 (tentative)

4322 - MMT: Design/Criteria and System Characterization of
Electronically Controlled Production Facilities
(MPTS) ($K 502)

Characterization data and design criteria must be generated to
define the effects of dormant degradation on the reliability and
safety of industrial electronic systems, in use or being designed,
for modern ammunition facilities. The required engineering data
will reflect degradation and failure mechanisms in MMT pilot facil-
ities and full scale production systems acquired under the Ammuni-
tion Production Base Program, and through contacts with industry
and other Government sources. In addition, advanced technology
components and sub-systems will be procured and evaluated to fill
data gaps left by the study of existing systems. Complementary
data will be acquired from the ammunition facility proveout and
maintenance of laid-away facilities programs. These data will be
used as the basis for designing future systems and retrofitting
existing systems which cannot meet production lead-time schedules.
Maintenance engineering data generated by the program will be in-
corporated in documents for those systems now under construction or
being designed, and will serve as source data for improved mainten-
ance of fielded systems.

Items Supported

The data generated will be invaluable to a broad range of
current and projected electronic and electro/optic controlled pro-
duction systems. Over 85% of all ammunition facilities planned for
construction during FY 80 through 84 time frame will use the tech-
nology developed in this project.

Funding
Fiscal year Funding (SK)
78 185
79 609
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Items Supported

Examples of items being produced or scheduled for procurement
are:

FASCAM Munitions

COMP B

Multi-Base Propellants

ICM Munitions

XM650/M549 RAP

TNT

Single Base Propellant

Tank Ammo (all types)

20 mm, 30 mm, and 40 mm Ammo
XM795, XM711 Conventional HE Projectiles
Solventless Propellant

5.56 mm and 7.62 mm Cartridges

Present Status

This 1is the last year of a three-year program. The source
data and technology developed on this program are directed at non-
operating environments on the class of industrial hardware used in
electronic and electro-optic production control systems in the
plant modernization program. Primary products are: (1) A tech-
nology base which assures that the manufacturing capability is not
degraded by dormancy; (2) Documentation of design requirements
and procedural guidelines which ensure readiness of present and
future modernization projects; (3) A test program which can be
conducted at existing Army facilities on hardware tht is not in use
to enhance early development of technology; and (4) A base for
adjusting and/or verifying current spare parts provisioning.

4266 - MMT: Manufacturing, Inspection and Test Equipment for
Magnetic Power Supply (Fuze) ($K 345)

The improvement of the M456A1 HEAT cartridge includes changing
the location of the power supply from the projectile nose to the
PIBD fuze housing and changing it to a magnetic pulse, generating-
type power supply which 1s unaffected by shock vibrations. The
manufacturing, inspection, and test methods, and the technology
required to produce the magnetic power supply will be developed
during a two-year MMT program. This type of power supply, which is
used in other munitions such as guided missiles (larger and with-
standing relatively lower gravitational forces), has never been
produced in the size and quantity required for artillery, tank, and
mortar ammunition. The methods and technology developed will
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accommodate full or partial automation as quantity and costs dic-
tate. The MMT program will also be applicable to future generation
HEAT ammunition such as 105 mm cartridge HEAT-MP-T XM815.

Items Supported
PIBD Fuze for HEAT Ammunition
Present Status

This is the first year of a two-year program. The GOCO hard-
ware and equipment acquired under this project will provide for
automated or semi-automated production of magnetic power supplies
at a cycle rate of 10 seconds. Additional end products will be
manufacturing, inspection and testing data, and a final report.
This power supply can be used for other products, and incorporated
in future designs. Its adaptable size and modular construction
make it an "off-the-shelf” item for a multitude of applications.
Ease in manufacturing, resulting from this effort, will increase
its potential for future use.

Funding
Fiscal year Funding ($K)
81 759 (tentative)

4084 - MMT: Opacity/Mass Emission Correlation (Pollution Abate-
ment) ($K 111)

Given the proper development, there is a reasonable expecta-
tion that an available and inexpensive opacity monitor can be used
to measure and record mass as well as opacity. What is needed is
the correlation between opacity reading and the mass emission rate.
With this correlation and an opacity monitor, AAP's will be well
suited to meet the new EPA regulations.

Items Supported
Large Caliber Production.
Present Status
This 1is the last year of a two-year program. The end products
of this project will be correlation charts developed on site at the

AAP's which will convert opacity readings to mass emission rates.
A report will be prepared and published. The major effort of this
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project will, therefore, be evaluation and correlation of available
equipment to monitor opacity and mass emissions.

Funding
Fiscal year Funding ($K)
75 465
76 400
77 200
78 196
79 483

4189 - MMT: High Fragmentation Steel Production Process (MPTS)
(SK 1048)

New and improved production processes and techniques will be
examined and refined relative to the manufacture of high fragmenta-
tion steel projectile parts. General areas of study will include
reduction of starting multi-weight via forge tooling designs, opti-
mizing of machining techniques, determining necessity to spheroi-
dize anneal forgings, refining of hot nosing process with follow—up
stress relief of nosed bodies, examining various heat treatments,
and determining of new fracture toughness test. All projectile
metal parts will be processed to their finished state in order to
evaluate all fabrication processes and inspectability with investi-
gation of problems encountered and improvements made where possi-
ble. The 155mm XM795 will be the test vehicle for this work.

Items Supported

All large caliber ammunition from 120 mm to 8 in., with com-
ponents manufactured from high fragmentation steel.

Present Status

This is the second year of a four-year program. The end prod-
ucts of this project are: (1) Improved, economical processes for
manufacturing high-fragmentation steel parts which have generic
application to 120 mm through 8-in. projectiles; (2) comprehen-
sive data bank on processing high-fragmentation steel; (3) relia-
ble, economical fracture-toughness test for 1incorporation into
TDP's of high fragmentation-steel parts.
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Funding

Fiscal year Funding ($K)
79 533
81 1153 (tentative)

4498 - MMT: Develop Method for Consolidatio and Automated Assembly
of Small Mines (LAPS) ($K 392)

A study will be made of the LAP procedures for each of the
three mine systems (RAAM, GEMSS, GATOR) to determine the extent of
automation for each operation. A technical review will be con-
ducted after the study phase before the detail design. Prototype
equipment will be developed, built, installed, and proved out at
Iowa AAP.

Items Supported
RAAM M70 AT Mine Program
GEMSS Scatterable Mine System XM74 (AP) and XM75 (AT) Mines
GATOR CBU78; CBU84

Present Status

This is the last year of a three-year project. This project

will provide technical data packages, LAP process procedures, auto-—
mated inspections, and prototype equipment for LAP operations.

Funding
Fiscal year Funding ($K)
78 325
79 572

6736 - MMT: Technical Readiness Accelerated through Computer
Integrated Manufacturing (TRACIM) CAD/CIM (MPTS)
($K 315)

The development and implementation of a Computer Integrated
Manufacturing (CIM) system involving interactive graphics and nu-
merical control machine tools will significantly reduce the re-
quirement for highly skilled manufacturing craftsmen. Also, a
computer data bank, based on Group Technology techniques and main-
tained in a ready status, will provide management and engineers
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immediate access to the very latest data required for a rapid
build-up to maximum planned schedules.

Items Supported

155 mm family of artillery ammunition, 8-in. family of artil-
lery ammunition, 105 mm tank round. This technology may be extend-
ed later to small arms and other artillery systems.

Present Status

This 1is the last year of a four-year program.
A comprehensive CIM system will be developed and demonstrated on
samples of ongoing metal parts and items in the planning stage.
The system will be suitable for application to the entire spectrum
of ammunition design and manufacture.

Funding
Fiscal year Funding ($K)
76 400
78 100
79 256

6738 - MMT: Ultra High—-Speed Metal Removal, Artillery Shell (MPTS)
($K 297)

Removal of metal at high rates of speed requires large quanti-
ties of equipment to accomplish a particular machining operation.
The solution to this problem is to investigate another technique
for high speed metal removal. Achieving increased metal removal,
which will be investigated under this project, has been limited to
plasma-arc-assisted machining which increases productivity signifi-
cantly.

Items Supported

This project will support all artillery and mortar projectile
metal parts.

Present Status
This 1is the last year of a two—year program. The end product
will be the development of a manufacturing method and technology

that can be used for machining steel at metal removal rates signif-
icantly higher than current rates and at reduced production costs.

35




Funding

Fiscal year
79
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MMT WEAPONS PROGRAM

The main emphasis of the MMI' weapons program is the moderniza-
tion and upgrading of operations. The purpose 1is to reduce costs
and improve product quality by taking advantage of advances in
metal working technology.

Since most items produced at Watervliet Arsenal are complex
and/or require close tolerances, the setup and movement time are
important cost factors. While it is not economical or practical to
develop an 1integrated material handling system for Watervliet,
extensive savings can be realized through improvement of present
methods.

Another major cost factor is the machining of items to final
shape. Since the alloys used in weapons are expensive and diffi-
cult to work with, producing components close to final shape will
reduce the cost and time required for finishing. Projects are also
proposed to improve the metal removal process.

Improved metal working methods and increased use of computer-
aided manufacturing are major production trends. The results of
the projects in this area are expected to hold significant interest
for other producers, in both government and private industry.
These projects will also be important in modernizing and upgrading
contractor facilities, many of which are seriously outdated.

MMI WEAPONS PROJECTS

ARRADCOM's FY 80 MMT weapons projects are itemized in table 2
and discussed below.
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Responsible
LCWSL
division

Table 2. FY 80 MMT weapons projects

No.

Benet Weapons
Laboratory

7730

7920

7925

7926

7927
7928
8024

8026

8047

8105

8106
8107
8208
8341
8342
8057

8059

8060

Project

Manufacture of Split Ring
Breech Seals, MPTS
Conservation of Critical
Materials for Gun Tubes,
MPTS

MMT: Bore Evacuator Boring,
MPTS

MMT: Hot Isostatic Pressing
(HIP) of Large Ordnance Com-
ponents, MPTS

MMT: Generation of Base
Machining Surfaces, MPTS
MMT: Robotized Benching
Operations (CAM), MPTS

MMT: High Speed Abrasive
Belt Grinding, MPTS

MMT: Application of Synthetic
Quenchants to Gun Tubes and
Heavy Weapon Components, MPTS
MMT: Pass Through Steady Rests
for Tube Turning, MPTS

MMT: Establish Rough Thread
Blanks, 8 in. M201 Bushing,
MPTS

MMT: Large Caliber Powder
Chamber Boring, MPTS

MMT: Creep Feed Crush Form
Grinding, MPTS

MMT: Material Handling,

MPTS

MMT: Hollow Cylinder Cut Off
Machine, MPTS

MMT: Keyway Milling Machine,
MPTS

MMT: Dual Rifling Broach
Removal System, MPTS

MMT: Salvage of Cannon
Components by Electrodeposi-
tion, MPTS

MMT: Improved Manufacturing
Processes Related to Final
Inspection of Cannon Tubes,
MPTS
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Cost

($K)

453

236

111

216
86
113

324

143

269

88
59
348
¥i3
69
242

215

152

268




7730 - MMT: Manufacture of Split Ring Breech Seals (MPTS) ($K 453)

Automated and improved procedures will be adopted which will
minimize hand finishing operations negate the need of highly
skilled operators, and reduce cost. This project will perfect up-
to-date automated machinery, tooling, and modern techniques to
manufacture split rings to design specifications with little or no
rejection. Split rings cannot be made in PEP lines at this time
since the present procedures require highly skilled personnel. The
proposed solution would resolve this problem.

Items Supported

Item Weapons system

Cannon, 155 mm Howitzer: M185 Howitzer, Medium S.P., 155 mm:
M109Al

Cannon, 175 mm GUN: MI113El Gun, Field Artillery S.P.,
175 mm: MWT

Cannon, 155mm Howitzer: M199 Howitzer, Medium Towed, 155 mm:

Cannon, 155mm Howitzer: MIAl Howitzer, Medium Towed, 155 mm:
M114, M114Al

Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P., 8 in.:
M110Al

Present Status

The end products will consist of new automated manufacturing
equipment, tooling, and techniques to manufacture split rings at a
reduced cost. In addition, designs of machinery, operating condi-
tions, i.e., speeds, feeds, tooling and all the necessary informa-
tion to implement the newly developed techniques will be compiled
into a complete package.

Funding
Fiscal year Funding ($K)
79 148

7920-MMT: Conservation of Critical Materials for Gun Tubes (MPTS)
(SK 236)

The implementation of this project will reduce reliance on
foreign sources for critical materials. This is especially impor-
tant since 1t 1is predicted that the use of chromium for stainless
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steel will increase in the future,

while supplies decrease. De-

creasing reliance on the critical alloys will ensure a steady sup-

ply of material for tubes,

and decrease their cost.

This project

will generate the necessary processing modifications to allow the
use of alloy steels with lower critical alloys.

Items Supported

Item
Cannon, 81 mm Mortar: M29Al
Cannon, 90 mm Gun: M4l

Cannon, 105 mm Howitzer:
M2A1-M2A2

Cannon, 105
M137-M137A1
Cannon, 105

mm Howitzer:

mm, Gun: M68

Cannon, 105 mm, Howitzer:

Cannon, 4.2 in. Mortar: M30

Cannon, 152 Gun Launcher:

M81E1

Cannon, 155 Howitzer: M185

-

Cannon, 155 Howitzer:

Cannon, 155 Howitzer: M199

Cannon, 152
M162

Cannon,

Gun, Launcher:
175 Gun:

Cannon, 8 in. Howitzer:

M67
M40A2,

Rifle, Recoil, 90 mm:
Rifle, Recoil, 106 mm:
M40ASL

Rifle, Recoil, 106 mm, M40A3,
M40AS

XM205

M1-M1A1l

M113-M113A1

M2A2/M201

40

Weapons system

Mortar, Infantry, 81 mm:
M29A1, W/E

Tank, Combat F.T., 90 mm:
M48, M4BA3

Howitzer, Lt. Towed, 105 mm:
M101, M101Al

Howitzer, Lt. Towed, 105 mm:
M102

Tank, Combat F.T.,
M60, M60Al
Howitzer, Lt. Towed,
XM204

Mortar, 5.2 in.: M30, W/E
(Cannon, M30/Mount M24 or
M24A1

ARAAV

105 mm:

105 mm:

Howitzer, Med, S.P, 155 mm:
M109Al

Howitzer, Med Towed, 155 mm:
M114, M114Al

Howitzer, Med Towed, 155 mm:
M198

Tank, Combat F.T., 152 mm Gun:
M60A2

Gun, Field Artillery S.P,

175 mm: M107

Howitzer, Heavy S.P., 8 in.:
M10/M110A1

Rifle, 90 mm: M67, W/E
Cannon, 106 mm, Rifle, Recoil:
M206

Cannon, 106 mm, Rifle, Recoil,
M206A1




Present Status

Processing parameters will be established which allow the use
of alloy steels with less critical alloying material.

7925 - MMT: Bore Evacuator Boring (MPTS) ($K 111)

A special purpose machine and tooling package providing a head
for each end of the evacuator chamber will be developed to produce
both bores simultaneously. If both surfaces were produced from the
same setup, orientation of the centerlines would be automatically
assureds. A form mill similar to a hob is envisioned as the tooling
so that, when the bore diameter is complete, all other features of
the bore will meet their dimensional requirements.

Items Supported

Item Weapons system
Cannon, 105 mm Gun: M68 Tank, Combat F.T., 105 mm Gun:
M60 and M60AL
Cannon, 155mm, Howitzer: M185 Howitzer, Med S.P., 155 mm:
M109Al

Present Status
The end product of this project will be the design, testing,
and procurement of a special purpose machine for the 105mm, M68

bore evacuator and a machine capable of accepting tooling for all
in-line bore chambers.

Funding

Fiscal year Funding ($K)
81 248 (tentative)

7926 - MMT: Hot Isostatic Pressing (HIP) of Large Ordnance
Components (MPTS) (SK 216)

By using HIP, it is possible to fabricate breech blocks closer
to the final shape than the currently used forging. This method
has been in use since the 1950's, but for many years the equipment
required discouraged production use of the process. Improvements
in pressure vessel and furnace design have now brought the HIP
process to a very practical production process.
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Items Supported

Item Weapons system
Cannon, 8 in. Howitzer: M201 Howitzer, Hy S.P., 8 in.:
M110Al
Cannon, 175mm, Gun: M113 Gun, F.A., S.P., 175mm: MI107
Cannon, 8 in. Howitzer: M2A2 Howitzer, Hy, S.P., 8 in.:
M110

Present Status

The end products of this effort will be a complete production
technique capable of producing a step thread type breech block
using the HIP process and a technical report.

7927 - MMT: Generation of Base Machining Surfaces (MPTS) ($K 86)

A procedure will be developed to combine a setup technique
with an efficient machining process for rough forgings and cast-
ings. The new process will replace the present method of setting
up and laying out the work in one area, then performing an equiva-
lent setup on a machine and the conventional machining of working
surfaces to layout lines in another area. Preset optical compara-
tor layouts and/or preset height gaging will be employed to set up
the first cuts directly on the machine on a one time basis. On
evaluation of these processes, the advantages will be adopted and
the necessary fixtures and tools purchased and applied to the 105mm
M68 breech ring production line.

Items Supported

Item Weapons system
Cannon, 175mm, Gun: MI113A1l Gun, Field Artillery, S.P.,
175 mm, M107
Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P.: M110E2
Cannon 155mm Howitzer: M185 Howitzer, Med, S.P., 155 mm:
MI109Al
Cannon, 105mm, Gun: M68 Tank, Combat, F.T., 105 mm,

Gun: M60 and M60Al
Present Status

The primary end product will be equipment capable of generat-
ing first cut surfaces. In addition, a formal technical report
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showing complete economic and technical results will be written and
circulated to responsible manufacturing operating personnel.

Funding

Fiscal year Funding ($K)
81 137 (tentative)

7928 - MMT: Robotized Benching Operations (CAM) (MPTS) ($K 113)

In benching operations, breech rings and breech blocks in
particular, an industrial robot will be used in manufacturing oper-
ations that are too hazardous, boring, or uneconomical for humans.
With a robot in control, the hazardous aspect of benching opera-
tions will be eliminated and metal grinding time will be reduced to
50% or less. The effort will draw upon experience gained within
the Government as well as in private industry. The first year's
effort of pre-engineering associated with various manufacturing
applications will determine the areas of potential robot use and
the type(s) of equipment necessary. Specifications will be drawn
up accordingly. Detailed in—-house and out-of-house studies will be
performed to aid in application and equipment selection. Subse-
quently, material acquisition and installation will be implemented.
Material acquisition and installation will follow the first year's
pre—engineering associated with various manufacturing applications
and equipment selection.

Items Supported: The following items are examples of the
types of items supported:

Item Weapons system

Cannon, 105 mm Howitzer: Howitzer, Lt Towed, 105 mm:

M2A1-M2A2 M101, M101Al

Cannon, 105 mm Howitzer: Howitzer, Lt Towed, 105 mm:

M137 M137A1 M102

Canon, 105 mm Gun: M68 Tank, Combat F.T., 105 mm:
M60, M60Al

Cannon, 90 mm Gun: M4l Tank, Combat F.T., 90 mm:
M48, M4BA3

Cannon, 105 mm Howitzer: M205 Howitzer, Lt Towed, 105 mm:
M204

Cannon, 152 mm Gun Launcher: ARAAV: M551

M81E1l

Cannon, 155 mm Howitzer: M185 Howitzer, Med S.P., 155 mm:
M109Al
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Item Weapons system

Cannon, 155 mm Howitzer: Ml, Howitzer,Med Towed, 155 mm:

M1Al M114, M114Al

Cannon, 155 mm Howitzer: M199 Howitzer Med Towed, 155 mm
M198

Present Status

The end product will be an industrial robot capable of per-
forming hazardous benching operations in a minimum amount of time.
A second robot will be considered to perform the mundane, error
prone task of bore inspection. In both cases, "movements” will be
programmed and stored for immediate retrieval, implementing the use
of the robots on the production 1lines. Trained operators will
oversee the various operations. A final technical report will be
written.

Funding

Fiscal year Funding ($K)

81 287 (tentative)

8024 - MMT: High Speed Abrasive Belt Grinding (MPTS) ($K 324)

This two-year funding effort will be used to introduce a new
machining technology to the Arsenal. Abrasive belt sanding has,
over many years, been used to polish cylindrical pieces in lathe
setups or in hand applied machines; belts were used to polish vari-
ous shapes and forms. Recent advancements in belt grits and bonds
have improved belts, and machines have been designed so that abra-
sive belt use has developed from polishing into an abrasive metal
removal process. FY 80 funding will be used to procure the equip-
ment required to apply this technology to canon components.

Items Supported

Item Weapons system

Cannon, 105 mm, Gun: M68 Tank, Combat, F.T., 105 mm
Gun: M60 and M60AlL

Cannon, 155 mm, Howitzer: M185 Howitzer, Med S.P., 155 mm
M109Al

Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P., 8 in.:
M110Al
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Present Status

The end product of this program will be a new machine with a
capacity to drive a wide abrasive belt for metal removal on gun
tube hoop zones. A final report will be written.

8026 - MMT: Application of Synthetic Quenchants to Gun Tubes and
Heavy Weapon Components (MPTS) (SK 143)

Quenching mediums for large alloy steel components consist<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>