2011Y

yeesll

il

|

|

¢

\

|

SUPPLEMENT TO AREPORT BY THE

Comptroller Genera
OF THE UNITED STATES

DOD Manufacturing Technology Program--Management
Is Improving But Benefits Hard To Measure

This supplement contains information on
the projects GAO reviewed under the De-
partment of Defense Manufacturing Tech-
nology Program.

GAO/NSIAD-85-5A
— NOVEMBER 30, 1984
O0DAD

1 25934



INTRODUCTION

This volume contains information on the projects the General Accounting
Office (GAO) reviewed. There are three sections-—-one for each military service.
Within each service, projects are grouped into the three categories reviewed.
Project status is as of late 1983.

To evaluate program effectiveness, GAQO judgmentally selected 132 Manufactur-
ing Technology (MT) projects from a universe of 906 for detailed review. Projects
were selected from each of the following categories: (1) projects completed with
the resulting new or improved technology implemented on the factory floor,

(2) projects completed but the technology not implemented, and (3) new project
starts during fiscal years 1980-82. GAO selected the projects to represent each
service's proportional representation of each of the above categories.

In selecting projects for review, GAO considered various factors such as dif-
ferent types of technology involved in the MT projects at both contractor and
Defense plants, the extent of involvement in the MT program by the services'
various major commands, and other known circumstances about the projects. GAO
attempted the following:

-—-To obtain coverage of the electronics, metals, and nonmetals technologies
large and small prime and subcontractors for the Air Force MT progran.
(All Force MT projects are contractor performed.)

-—To obtain coverage of each of the three participating systems commands and
various types of technology involved in the Navy MT projects at both con-
tractor and Defense plants.

-~To obtain coverage of various types of technologies in three armament com-
modities within four of the largest participating major subordinate Army
commands. (Also, within the Army which has a larger universe of MT pro-
jects than the other two services, projects were selected to include cover-
age of both Defense and contractor plants)




AIR FORCE

Projects 1 - 17: Implemented Since 1979

Projects 18 - 30: Completed Since 1979 But Not Implemented

Projects 31 - 44: Started During Fiscal Years 1980-82



Benefits Projected

At Project
Initiation

Improve relia—
bility of pro-
cess and reduce
costs.

Reduce time to
produce master
boards, reduce
costs, and im—

prove quality.

At Project
Conpletion

Reliability in-

creased, but
no cost analy—
sis in final
report.

Anmmual retum of

$285,000 to
$795,000 de-
pending on the
software used.

Benefits in Production

Actual Production As Other Identified
Application Reported Basis Uses of the Techmology

Mideast Aluminum (Was one reported. Yore .
the subcontractor on
the project) for the
E3A, TPS 70, and ULSA,

Westinghouse Corp., used None reported. We were told many
technology oa all companies have
printed wire board this equipment,
designs. They include

Western Electric,
Atari, General

Electric, Control
Data, Hughes, IBM,

and Hewlett—Packard.

GXO
Observations

This project demonstrates the
benefits, in terms of quick
adoption by the contractor, of
having the subcontractor and the
weapons systems office jointly
involved in the request for a
manufacturing technology (MI)
project and its administration.
Westinghouse estimates it will
save about $343,000 on the EA
system, $851,000 on the TPS 70,
and $100,000 on the ULSA system,

An analysis by Westinghouse esti-
mates cost savings between $93,000
and $322,000 amually. A major
reason given for extensive
transfer of this technology is
that a fim to manufacture the
equipment was identified early in
the project and worked with
Westinghouse throughout the
project,



Berefits Projected Benefits in Production

Ar Project At Project Actual Production As Ocher Tdentified GaD
Initiation Completion Application Reported Basis Uses of the Teclmology Obsérvations
Reduce marnar 417 cost savings Morthrop Corp. (F~18 None report- We were advised that Although Northrop has ot reported
facturing cost for horizom rudderskins) at ed. Vought Corp., has specific benefits, company
of composite tal stabili- Hawthorme, CA. used this project's officials believe the project
struchure., zer skins results. will reduce costs and is reducing
Expand manufac—  when lead time and improving quality.
turing capa— process is
bility, and used without
demonstrate other auto—
ability to mation,
autopare Labor savings
process. of 87.4% in a
totally
automated
clean room
facilivy.

Lower costs by Tmprove titanium Howmet Turbine Compo— None report- According to Air Force Air Force officials and contrac-
reducing fabrication. nents Corp. and ather ed. and contractor tors credit this project, along
machinery, scrap  Cost saving vendors. Gemeral officials, Pratt and with several others, for starting
and replacement through re— Electric officials Whitney and most a new industry. While the project
of wrought parts  duced repair said the company had vendors of titanium shosss the gains that are possible
Also, improve cycles and purchased over 130 parts use this if a new technology is pursued
quality. replacement of parts made by this process. through sewveral projects, it also

wrought process. raises the question of how long to
parts. As of keep the MT program in a techno-
final techni- logical area.

cal report,

estimated

savings of

$1.5 million.



Benefits Projected

process more
ocost effective
than autoclave
bonding.

At Project At Project Actual Production
Initiation Completion Application
Tmprove Increase in Fairchild Industries,

structural and structural Hagerstown, MD.
fatigue perfor— and fatigue A-10 aireraft.
mance. Reduce performance.
production cost During initial

production,

labor costs

tripled, but

it was esti-

mated that in

creased pro—

duction would

make the new

Benefits in Production

As Other Identified GO
Reported Basis Uses of the Techmology Observations
None report- According to Air Force The A-10 is no longer produced. Air
ed, officials, Fruehauf Force officials said some records
Trailer Co. uses this have been maintained to aid in
process. tracking life cycle costs and

benefits. At least two other
companies have expressed interest
in using this process on future
aircraft,



hioh A gin—
agh.

£ S52IT

gle poly pro-
cess, which

met relaxed
radiation
requirements,
wWas iess cost—
1y and techni-
cally success—
ful,

Successful pro-

Jject except
failed to meet
moisture-
resistant
requirements.

Actual Production
_ Application

Texas Instruments on
Peacekeeper missile.

Benefits in Production

None report—
ed,

Hughes and Raytheon on None report—

the AMRAAM,

ed.

Other Identified
Basis Uses of the Technology

GAD
Observations

The process is under consideration

for the Trident II submarine
program.

The AMRAAM System Project Office
asked Hughes Aircraft Co., and
Raytheon to conduct various
projects before the production
contract was awarded. Hughes did
a project similar to this one.
The companies developed similar
processes but the Highes design,

[ s sty

which was not developed with MT

funds and which did not have the

DIEEGS and Wit o0 (ave ue

moisture resistance problem, was

feadwnd Fh hn horFas anad caon Flaa
JUGESE LO OE DELLELD alxl W o

production award. Raytheon was

PR

named the second p):”oauce' ] g
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Reduce life
cycle costs;
be production
cost—competi-
tive with
alumimum
honeycomb

structure,

Reduce costs of
hermetic chip
carriers and
improve their
reliability
and use.

Return on

invesment of
2.1:1 based
on 10-year
service life
of 800 air-
craft, Need
for mainte-
nance greatly
reduced.

Reduce gold use,

improve relia-
bility, and
reduce costs.

Vought Corp. at None report-
Dallas, Texas on the ed.
T-38 aileron trail-
ing edge. An Air
Logistics Center
purchased 30
ailerons for
testing.

We were told that the None report-—
chip carriers (pri- ed.
marily those for
memories) are used
in the lLantir,
ARAAM, JTIDS, F-15,
ard B-l programs.

Used by Bell Helicopter
and Boeing to make
helicopter blades.

Hughes, Rockwell,
MartimMarietta, and
others.

curers to devel

system, Success will ensure that
the system can be purchased by
other companies. Since the pro-
ject ended, lehr has built three
other machines which it reports,
run three shifts per day, has
reduced costs to prime contrac—
tors, ard has reduced lead times.

This project demonstrates the potemr
tial benefits of having a close
working relationship between conr-
tractors and air logistics cemr
ters. We were told the composite
trailing edge wedges are plarmed
as the preferred spare for the
T-38 and the same process may be
used to build other T-38 secondary
structures.

The Joint Electronic Device
Engineering Council used this
project's results to set industry
stardards. In Oct. 1980 the
single-layer chip carrier was
approved. By July 1982, the
council had approved a large
portion of this project's results
as the standard memory package.
We were told, however, that
companies encounter problems in
attaching single-layer chip
carriers to printed wire boards.
We were told that these problems
have not occurred with the memory
chip carriers which are 3-layer
packages.



Benefirs Projected

At Project
Initiation

At Project
Completion

Reduce cost and Labor reduced by

improve quality;
improve defense
industrial

base.

60%, material
saving, and an
estimated
total saving
of $918,000
for 1,000 F-16
horizontal
stabilizers.

Reduce scrap and FEstimated F~16

the manufactur—
ing costs of

composites, and
improve quality

savings of
$5.4 million
from reduced
scrap, labor,
and time,

Actual Production
Application

Benefits in Production

Other Identified

Reported Basis Uses of the Technology

General Dynamics
Corp., on F-16
composite parts.

General Dynamics
Corp., on F-16
copposite parts,

None report- Boeing.
ed,

None report- Vendors of composites
ed, use first module;

Thiockol uses several
modules; Rockwell,
Lear, Lockheed, and
the Sacremento Air
logistics Center use
one or more modules.

GAD
Observations

Because this project was included

in the General Dynamics technology
podernization program, implementa—
tion was ensured if the project
was successful.

This project, a part of the General

Dynamics technology modernization
program, established 6 modules for
composite inspection that follow
the product through the entire
production process. This modular
approach has aided in transferring
results because each module can
perform independently or be inte—
grated throughout the production
process.,



Benefits Projected Benefits in Production

Ar Project At Project Actual Production is Other Identified GAO
Initiation Completion Application Reported Basis Uses of the Technology Observations

Maximize electri- Reduction in Litton Industries on Nene report~ None In 1977 the division performing the
cal and parts assembly traveling wave tubes ed. work at Microwave Associates
mechanical costs, and for the B-1 bomber, was acquired by Litton, This
tolerance, skill lewels delayed and redirected the work.
reduce marmfac— Tequired to The work's focus shifted to a
turing costs, assemble different traveling wave tube
improve vield, tubes, Mo which, at the time, was being
and simplify cost analysis addressed in another MT project.
repairs. provided, The two projects addressed differ—

ent marufacturing problems. Neo
end—of-project demonstration was
held,

Lower production Mamufacturing General Electric Co. at  None report— This project was considered only
cost, improve costs of large Albuquerque, New ed, partly technically successfiul
engine perform— composite fan Mexico on FI0I guide since the fan blade did not meet
ance, and blades of the vares; also used for resistance to foreign objects,
reduce life F103 size commercial purposes, When used to produce other blades
cycle costs for could be re- and vanes, the techmology was suc—
subsonic air— duce to 60 to cessful. General Electric (&)
craft by $10 70% of the plans to use it to produce fan
million a vear titandum vanes for the F4O4 and F110. E
for fleet of lades. officials told us they may auto—
200 aircraft.

mate the process. The project,
while establishing new technology,
was also directed at famrblade re-
desigr—an end item. We also
question whether feasibility was
adequately demonstrated. This
project lasted 93 months. We were
told that, since (E plammed to
contime work on its own in this
area, the Air Force maintained MT
sponsorship so that the technology
remained available to the public.
An additional $60,000 was spent
over initially plammed costs.



Request for copies of GAO reports should be
sent to:

U.S. General Accounting Office
Document Handiing and information
Services Facility
.0. Box 6015
~ N7
“AFF

saithershurg, Md.
Telephone {202) 275-6241

The first five copies of individual reports are
free of charge. Additional copies of bound
audit reports are $3.25 each. Additional
copies of unbound report (i.e., letter reports)
and most other pubiications are $1.00 each.
There will be a 25% discount on all orders for
100 or more copies mailed to a single address.
Sales orders miist be pf&ﬁaiu on a cash, check,
or money order basis. Check should be made

out to the ""Superintendent of Documents’’.




GAO reviewed the 132 selected ocjects to deter pri
service's application of available DOD program criteria ng,
of project results and accompanying cost and other bens ons why the new
or improved technology for completed projects had anot b GAOQ's review of
each project included discussions with personnel of the mi i ; respounsible for
reviewing, approving, and administering the MT project. GAO iewed various records
including the MT project proposal, implementation plan, project contract, periocdic project
status reports, fimal technical report and cost savings report with supporting documenta-
tion. In addition, GAQ visited the contractor and Defense plants for most of the imple-
mented projects reviewed to follow—up on the project review and make first-hand observa-
tions of the actual factory use of the implemented new or improved manufacturing tech-
nology. Also, through discussions with Defense and contractor personnel and review of the
various project documentation, GAO identified difficulties and barriers Lo assessing over-
all MT program effectiveness.

Because of the method used for project selections, GAO cannot generalize the project
review results and conclusions to the total universe of MT projects or the MT program as a
whole.
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Project Title

Examples of Manufacturing Technology Projects Implemented Since 1979

Project Site(s)

3. Automated composites Northorp Corp.,

material transfer

4, Manufacturing
methods for the
production of
high-integrity
castings

Hawthorme, CA.

General Electric Co.,

Cincimnati, (H,

Project Purpoee

To establish and demon—

strate low-cost compo—
site aircraft component
ply layup by adsptation

of industrial robotics

to automated ply transfer
techniques. (See Alr Force
notes)

To establish efficient, less

costly processes to
produce aircraft quality
castings, including
materials and specifica-
tion, quality control, and
nondestructive inspection
practices,

$ 827

Project Intended Production
Total Cost Duration Application
(in 0O0)

$ 625 Puture aireraft.

Applicable to engines
ad airframe parts,



Examples of Manufacturing Tecimology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project. Site(s) Project Purpose Total Cost  Duration Applications
{(in 000) (in months)
5. Implementation of Fairchild Industries, To demonstrate the pro— $ 85% 0 A-10 aircraft.
weld bonding Farmingdale, NY. duction application of

weld bonding as a cost-

effective durable

structural joining
fridque.




Examples of Maufacbring Technology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duratiom Applications
(1n 000)  (in months)
6. Radiationrhardened Texas Instruments, To establish advanced marer $§ 739 8 Peacekeeper missile
plated wire sense Dallas, TX. facturing processes and {formerly MX).
amplifier controls, and to optimize

the circuit design and
performance of radiation
hardened alternating cur~
rent coupled sense ampli-
fiers to be used in randam
access plated wire memory

subsystems.
7. Mamsfacturing tech-  Raytheon (o., Bedford To establish reliable and $ 818 29 AMRAAM missile
nology III for MA, low—cost manufacturing
ARAAM (copper processes and methods to
multilayer mamr attach hermetic chip
facturing techno- carriers onto larger,
logy) mdule~size ceramic

substrates metallized with
norenoble conductor inks
as a replacement for gold.



Project Title

8. 1/J and E/H band
amplifer

9. Mamufacturing
technology for
conformal coating

10, Fabrication of
low-cost NiCrAlY
turbine shroud
gas path seals

Fxamples of Manufacturing Technology Projects Implemented Since 1979

Project Site(s)

Litton Systems, San
Carlos, CA.

Rockwell Interna—
tional Corp.,
Anaheim, CA.

General Electric (o.,

Cincimmati, OH,

Project Purpose

To establish the manufactur-
ing technology required to

make dual-mnde, traveling
wave tube amplifiers
available at reduced

acquisition and life cycle

costs.

To establish and optimize

conformal—coating mamr—
facturing processes,
techniques, and process
controls for reliably
coating printed wiring—
board electronic assem-
blies.

To establish and demon—

strate a cost-effective

method of producing
NMiCrAlY turbine shroud

gas path seal segments.

Project Project Intended Production
Total Cost Durarion Applications

(in 000) (in months)
$ 513 39 Axplifier to be used

on 6 military
' systems,

$ 282 24 All electronic systems.
$ 448 50 The TF3% and the F101,

aircraft engines.



Project Title

11, Electrochemical

12. Composite skin
stabilization

13, Manufacturing pro-
cess for low-cost
hermetic chip
carrier

Examples of Mamwfacturing Technology Projects Implemented Since 1979

Project Site(s)

Gereral Electric (o.,
Cincimnati, (H.

lehr Precision Tools,

Inc., Cincinnati, (H,

Vought Corp., Dallas,
TX. low—cost, innovative

Project Project Intended Production
Project Purpose Total Cost Duration Applications
(in months)

Establish an automated $1,346 3% Alr—cooled turbine
electrochemical rotor disks for
machining system and a Advanced-Technology
process for generating Engine Engire Gas
complex shapes in gas Generators.
turbine engine compo—
nents using this auto—
mated systenm,

Demonstrate and test $ 146 18 T-38 specifically and

all aircraft,
skin stabilization
manufacturing methods for
composite secondary
structures which are
cost—competitive with
aluminum honeycomb
structures., To demon—
strate nonautoclave amre
processing techniques.
Optimize production S 8% 37 All military electrom—

Texas Instruments,
Dallas, TX. processes and techni-
ques required for low—

cost carrier package
and to establish that
package as an accepted
standard for future

military and commercial

uses.,

ics systems.



Exdples of Mamfacturing Technology Projects Implepented Since 1979

Project Project Interded Production
Project Title Project Site(s) Project Purpose Total Cost Duration Applications
(in 000) {in mths)

14, Composites mammifac—  General Dynamics To assess the benefits that $ 3% 35 F-16 horizontal stabi-—
turing operations Corp., Fr. Worth, will result from improved lizers and future
production engi- jo. &8 individual mamufacturing aircraft.
neering concepts for advanced

composite aircraft
structure. (See Air Force

notes).
15. Advanced composites General Dvnamics To establish, demonstrate $1,300 46 F-16 specifically;
in—process con— Corp., Ft. Worth, and test an integrated applicable to all
trols/inspection TX. quality control and in- aircraft.

spection system for track-
ing advanced composite
structures through a
production facility.



. Dual-mde traveling

wave tubes

17. Low—cost, foreigm
object damage—re—

sistant organic

matrix fan blades

Litton Industries,

A P
oE LArios, a.

General Electric Co.,

Cincinnati, OH.

Prodopt Piomnas
Jroject haapose

Project

Tntal Cres
i0Ta. AOST

Srhahiilad

Project

Thrratinm
LAIration

To establish the techmology
required to make dual-mode
traveling wave tube ampli-
fiers at a reasonable life
cycle cost.

To develop fan blades that
resist damage by foreign
objects and can be mamr
factured in large quanti-

riog on o reliahle and
LiTS Vioa saiguall Qi

reproducible basis at

1T cost a

o Al o
LUWCL Ut Uidll oEldl

1lic
blades.

$1,266

{in months}

63

93

Two traveling wave
tubes for Air Force
aircraft systems.

Future Air Force
engines; TF39 and



Project Title

18. Composites mamufac—
turing operations
production inte—

gration

19, Composite skin
stabilization

Examples of Manufacturing Techmology Projects Completed Since 1979 But Not Implemented

Project Site(s)

Grumman  Aerospace

Corp., Betlpage,
NY.

Grumman Aerospace
Corp., Bethpage,
NY.

Project Purpose

To assess the benefits that
will result from improved
individual mamfacturing
concepts for advanced
oconposite aircraft
structure, (See Air Force
motes)

To demonstrate and test
lowcost and innovative
skin stabilization mamr
facturing methods for comr
posite secondary structure
which are cost competitive
with full—-depth honeycomb
structure,

Project Project Intended Production
Total Cost Duration Applications
(in 000) {in months)
$ 731 3% Future aircraft.
§ 310 23 All aireraft.



Benefits Projected

At Project
Initiation

Increase capability

Dyl 1

for high—volume

mochwvtion of

jL AL 40 SiEER |

composite struc—

reen arel 1w
tore, & 10WEY

the cost.

RBaduce maintenance
inspection and
replacement costs,
make production
and metal honey—
comb costs equal,
and improve quality,

Ar Project
Completion

In constant dollars,
the retumn on

calcaulated at

52 S¥ writh g hregk
Kie2io

even point of 3.2

YESIS.

Minimm 53 life cycle
cost saving, 2i%
production acquisi-
tion cost saving, and
147 weight reduction.

Reason(s) Project Results

Not Implemented

GAD Observations

Lack of production require— This is the second of three Goumman composite

ments.

No current production re—

quirement.

production integration projects, with the
first heing used in production and the third

ongoing.

According to Alr Force and Grnummm officials
the project's tooling has been sent to the
Sacramento Air logistics Center to enable
personnel there to gain experience in using
composites, This approach addressed the same
manufacturing problem as the Vought project
(See Air Force project 12) but used a
different production method.
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Benefits Projected

Ar Project
Completion

Reason(s) Project Results
Yot Implemented

At Project
Initiation

Reduce costs 10-25%
and weight 10%Z.

Produce composite
engine static struc-
ture at less cost
than metal counter—
parts. Reduce mmber
of parts and inte—
grate assembly tech-
niques.

Augmentor ducts require
engine qualification tests
before they can be used in
production.

Improved, lighter mr 447 welght saving.
clear lamcher tubes.

This project competed with
another to meet the B-1's
requirements for a multiple
rocket rotary lamcher.
According to Air Force
engineers, the other pro—
ject was selected for
implementation because the
Air Force considered it
more successful.

Reduce cost of provid~ None.
ing heat exchanger to

well below $4,800

unit cost by develop—

ing a less labor

intensive manufactur-

ing process.

Technically unsuccessful.

GAD Observations

The Alr Force, which did not expect immediate
inplementation because of rhe extensive testing
required before changing an engine, is having
Pratt and Whitney Co. conduct the tests.

Although this project will not be implemented
on the intended end item, contractor offi-
cials believe the M results have been and
will be useful in solving other production
problems, This project is an example of the
Air Force knowing only 1 of 2 projects could
be used to improve the targetted system, but
because of the system program office's needs,
2 competing approaches to the problem were
funded.

The contractor requested project termination
because of the lack of success. We question
whether a feasible approach had been demon-
strated before project initiation. An end-
of—project demonstration was not held since
the project was unsuccessful.



Exzmples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Title Project Site(s)

23. Manufacturing tech— General Dynamics
nology for comr Corp., Ft, Worth,
puter—controlled .
electrical wire
kit preparation

24, Adhesively sealed
integral fuel
tank

General Dynamics
Corp., Ft. Worth,
X.

Project Purpose

To produce a prototype
computer-control led
automated wire prepara—
tion system for use in
F-16 aircraft electrical
trunk harness assemblies,

To establish and test the
materials and manufactur—
ing processes using struc—
tural adhesives as seal—
ants in typical aircraft
fuel-tank joints. To
analyze the performance
results in terms of the
joint design/ materials
and process interface to
provide guidance for
future consideration.

Project Project Intended Production
Total Cost Duration Applications
{in 00D} (in months)

3 762 47 F-16 specifically;
applicable to all

alrcraft.

$1,294 33 Future aircraft.



Berefits Projected

Ar Project
Indtiatio

At Project
Completion

Reason(s) Project Results
Not Implemented

GAD Observations

Reduce labor costs
significantly without

Labor cost saving of
8 over traditional

End-of-project demonstration
held in May 1983, and the

This project was part of the General
Dynamics Techmology Modernization Program,

adversely affecting

quality.

methods.

Reduce life cycle costs Reduced manufacturing

by reducing fuel
leaks which cost
between $6 and $14
per flight hour.

costs by 25% and
labor costs by 45%.
In 75 hours of flight
tests on the F-16, no
leaks had occurred.

project was only recently
completed at the time of
GAOs review, General
Dmamics has purchased
equipment and plans to
begin F-16 imple-
mentation soon, according
to company and Air Force
officials.

General Dynamics, which sub-

mitted a proposal in 1982
for an engineering change
to use this process on the
F-16 aircraft, is waiting
for the Air Force
decision.

The end—of-project demmstration was part
of a workshop that brought together 43
companies in this area to ensure that all

important problems are addressed with minimam

duplication.

The Air Force has glven high visibility

to this project through briefings to
top Alr Force officials invwolved in
aircraft acquisition, maintenance, and
repair. Based on information received
in these briefings, Air Force officials
are enthusiastic about the process. The
reduction in production costs was un—
expected. According to company officals
the test aircraft had flown 300 hours by
Jume 1983 without leaks.



Examles of Mamifarthiorine Techrwlooy Projects Coamleted Sinee 1979 Bt
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Project Title Project Site(s)

25, Isothermal rolled International Har—
titanium engine vester, San Diego,
rings CA,

26, laminated structures General Dynamics
Corp., Ft. Worth,
™.

27. Vaonm hot pressing General Dynamics
of large titanium Corp., San Diego,
powder metallurgy CA.
shapes

Project Purpose

To establish a process of
mrufacturing net—sec—
tion titanium alloy
rings from bar or plate
stock by the use of iso-

thermal ring rolling.

To establish low-cost marsr
facturing techniques,
including lamination of
components ; for advanced

aluminam aircraft primary
structure, anrﬂfin ob—

jectives, in order of

armdhncic  ara lres Anor
empnasis, are 10w oost,

damage tolerance, and

T2 da o e e e
LiglilweL i structures,

Project Project Interded Production
Total Cost Duration Application
{in 000) {in months)
S 197 43 F101, F100 engines.
S 786 60 Future aircraft.
48 Engines and airframes.

To establish methods of mam— $ 831

ufacturing large, struc—
tural shapes from pre—

alloyed titanium posder
utilizing consolidation
techniques that can be

adapted to existing im—
dustrial equipment, thus
eliminating the need for

large capital equipment
ge cap QUi pmer

expenditures,




Benefits Projected

Ar Project At Project Reason(s) Project Results
Initiation Completion Not Implemented

Significantly reduce 60Z saving. Competing technologies showed
material consump— greater advantages.
tion, and decrease
energy usage,

30-40% cost reduction Procurement cost The project engineer told us
over forged compo— saving of $5,000 per that it was not implemented
nents, increase aircraft, fuel saving  on the F-16 because of
structural inte— {due to weight reduc— tooling requirements and
grity, and reduce tion) of 3,146 gal- the additional cost of
weight. lons per flight hour, changing production methods

and increased combat on aircraft already in
effectiveness, Total production,

saving for procure—

ment, operations, and

support is estimated

at $816,000 per air—

craft.
Reduce costs of Potential major cost Alternative methods are more
titanim structures savings ard poterr— economical .,

and provide alter— tially higher quality
native to hot isos— parts.

tatic pressing pro—

cess,

GAD Observations

This project was terminated early since compet-
ing techmologies showed better economic bene—
fits. According to the project engineer, how
ever, another company is using this approach as
a basis for developing new production techni-
ques.

Vought Corp. did much of the work on this conr-
tract and also completed an earlier MI project
on laminated structures begun in 1970. Accord-
ing to the project engineer, all types of air—
craft could use this method. We were concermed
this project was directed toward end item
design. Air Force officials, while acknowledg-
ing that design was part of the project, stated
that the primary goal was to establish the
mameifacturing process.,



Project Title

28. Low-cost immovative
composite maifac—
ture

29. Weld repalr scale-up

30. Manufacturing methods
for fabrication and
processing high
quality continusous—
ly woven quartz
broadgoods

Examples of Mamfacturing Techrology Projects Completed Since 1979 But Not Implememted

Project Site(s)

Fohr Industries,
Chula Vista, CA.

General Electric Co.,
Cincimati, OH.

Woven Structures,
Division of HITQO,

Comptoni, CA.

Project Purpose

Intended Production
Application

To establish and demor-
strate a new manufacturing
technique which is appli-
cable to the fabrication
of advance composite air-
frame or advanced compo—
site airframe or engine
structures or both.

To establish a cost—effec—
tive, reliable, and repro—
ducible manufacturing
process for repair of tur—
bine airfoils by further
refining advanced cleaning
ard crack repair tech—
niques developed from am—
other contract,

To acquire the capability
to marufacture and process
high—quality, 4 by 8-foot
widths of 20-harmess
double—~faced satin broad-
goods, using 7-micron
diameter filament.

$

Project Project
Total Cost Duration
(in 000) (in months}
402 28
449 43
648 43

Purure aircraft,

Spacecraft, particular—
1y satellites.



Bemefits Projected

At Project Ar Project
Initiation Completion

Reduce costs, increase  For structures with
capability to pro— mmerous holes, labor
duce composite savings from 22 to
structures in high 59%.
wlee.

Define process ¥one projected.
specification
and reduce repair
and replacement
COSLS.

Provide new capability New manufacturing
to manufacture the method established.
product.

Reason(s) Project Results
Yot Ioplemented

Prime contractor reportedly
is umwilling to accept
products made using this
process until further
evaluations are made.

According to Alr Force offi-
cials, ome Air logistics
Center is considering use
of this techmology, but
needs to purchase equipment
and change technical
orders.

Altemate technology is more
economical .

GAD Observations

Rohr Industries uses this process for commer—
cial applications, Officials of at least one
other company have expressed interest in using
the process on military systems.

General Electric uses this progress extensively
for commercial purposes; it does not repair
blades on military engines. Several commer-
cial airlines and the San Antonio Alr
Iogistics Center are considering use of these
results, Although the project was designed to
set general rules, the process was successful-
1y established for only one alloy for which
the MT contractor has patent rights.
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Benefits Projected 0n Whet? r

at Project Imitiation Meets MI Program Criteria GAD (bservations
Cost saving of 3707, This is one of several approaches funded by
depending on the the Air Force in SPF/DB., This process

component produced.
Improve product
guality and increase
ahility to produce
parts.

Significantly improve
the reliability and
iower the cost of
Air Force electronic
systems with printed
wire boards.

Amual saving of $6
million per satellite.

Significantly reduce
production costs and
expand nation's
capability to produce
composite structures.

greatly reduces the amant of machinery
required to produce parts.

Rocksell has worked with many other companies

in this project by sponsoring a workshop,
writing joint papers with other companies'
enplovees, holding an industry-wide status
review meeting, and using other companies
to evaluate the quality of cireuit boards
produced by this method. This project
follows up on an MI project that began in
1979 and was also carried out by Rodowell,

This project was requested by the Air Force

Space Division, which contimes to view it
as a high priority MI project and plans to
use the results soon after completion.

This project is almost complete, Northrop has

begun implementation on the night shift and
continues to debug the process during the
day. Northrop officials said this project,
integrated with other composite production
projects (See Air Force project 3), has
significantly reduced the time needed to
produce rudderskins,



Examples of New Mamifacturing Techmelogy Projects Started During Fiscal Years 1980-82

Project Title Project Site(s)

35, Mamufacturing tech-  Grumman Aerospace
nology for Corp. Bethpage, NY,
composites assembly
production
integration

36. Advanced machining General Dynamics
system Corp., Ft. Worth,
.

37. Marufacturing techno— General Dynamics
logy for complex Corp., Fr. Worth,
composite structure .

38. Manufacturing techno~ Rockell Internation— To establish and demon—

logy for nomrauto—
clave fabrication

of composites

al Corp., E1
Seamdo, CA.

Scheduled
Project
Duration

Project

Project Purpose Total Cost

Intended Production
Application

{in 000}

To extend the production i $1,723 40
tegration concept to im—
clude establishment and
validation of advanced as-
sembly methods for effi-
cient manufacture of com
posite aircraft struc—
tures. (See Air Force
notes).

To establish the technical
and economic viability of
integrated manufacturing
systems for aerospace
batch manufactured machine
components.

s 787 61

To establish and test method §$1,982 55
of manufacturing complex
composite fuselage struc—
tures

$1,950 44
strate generlc curing

techniques for 350-degree

curing organic matrix, and

advanced composite struc—

tures not requiring the

use of an autoclave, which

can be used to produce

composite aircraft struc—

ture.

(in months)}

F-5; T-38; F-16; all
aJ_I. iIMI

All airframes and

F-16 and advanced
tactical fighter
(adrcraft not yet
in production).

F-16; F-15; B-1;
advanced cargo
aircraft.



at Project Indtiation

production capability.

Reduce machining costs
ad capitalization
requirements, and
increase productivity.
Should reduce costs
of acquiring Alr
Force weapon systems
by millions of dollars

Save 520 in costs, re-
duce weight by 15-30%,
and improve quality.

Reduce tooling and other
costs significantly,
lower energy require-
gents, increase flexi—
bility of factory pro—
duction flow, and re—
duce nonrecrting
costs since autoclaves
are very expensive,

GAD Observations
On Whether Project
Meets MI Program Criteria

According to MT officials, MT funds
will not be used to pay for any
design work.

Other
@D Ohservations

This project is part of a major Air Force MT

effort to improve overall machining pro-
ductivity, The Air Force predicts that
this project's results will be the basis
of the automated and integrated aerospace
factory of the future.

The Air Force MI program funded Grumman and
General Dynamics for this project's first
phase but the companies knew only one
company would be selected for the
additional phases, General Dynamics was
named to run the three additional phases.
The Air Force requested and obtained the
agreement, which is not binding, of top
management to implement if the project is
successful .

Although this project is one of several to
establish nonautoclave production methods,
Air Force MI officials believe it is the
primary project addressing this production
problem. The autoclave is considered a
major bottleneck in composite production
due to its cost, size, energy usage, and
time for curing composites.



Examples of New Mamfacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Intended Production
Project Title Proiect Site(s) Project Purpose Duration Applications
{in months}

39, MT for complementary TRW, Redondo Beach, To establish a mrufactur—  § 421 a1 Growt-based radar,
metal-oxdde semi— CA, ing capability for the (Phase 1 (Total global positioning
conductor integrat— wlume production of ondy) Project) systems users equip-
ed silicon on sap— specialized silicorgate ment; JTIDS, F-16,
phire substrates O0S/S8 circuits that DSE.

(ODS/0S) read can meet the military's
only memory (ROM) reliability and radiation
and random access dose requirements.

remry

40. ML for composites Northrop Corp., To extend the production $1,641 25 All aircraft.
assembly production  Hawthorne, CA. integration concept to
integration include establishment and

testing of advanced assem
hly methods for efficient
marufacture of composite
alrcraft structures. (See
Air Force notes).

41, Integrated blade General Electric Co., To establish, build and test $7,050 72 Alr resork facilities
inspection astomst—  Cincimmati, GH. advanced turbine blade and in the 3 military
ed preprocessing vane inspection modules services and all
and inspection offering significant engine mamufacturing
modules for an improvements over conven- companies.
integrated blade tional inspection tecir
inspection system niques, To determine
(IBIS) specific facility require-

ments and to bulld, test
and install additional
turbine blade and vane
inspection modules and
IBIS information computer
systems for other tri-ser-
vice users.



Benefits Projected

at Project Initiation

Reduce weapon systems

oosts by Increasing
memory device storage
capacity and reducing
programming costs by
a factor of 4 since
one RM will replace
4 to 8 devices cur-
rently used,

Reduce labor hours by up

to 5% and enhance
nation's production
capability for compo~
site structures.

Reduce costs by $17

million per year by
astomation, quality
improvement, and
reduced inspection

GAD Ubservations
On Wnether Project
Meets M Program Criteria

Other
GAD Observations

Two compardes — Rockwell and TRW— were avarded com—
tracts for phase I but only one company will be
selected to carry out the additional phases.

This is the last of 3 projects awarded to Northrop to
establish an integrated composite manfacturing
center. The contractor informed us it intends to
implement the project's results.

Of this project's funding, 537 is provided by the Air
Force, X% by the Navy, and 177 by the Army, The
Air Force is the lead service on this project,
which is directed at all engine repair facilities.
In Jm. 1983, General Electric informed the Air
Force it intended to use this project's results in
its engine vepalr facilities on 5 military engines.



Examples of New Mamufacturing Techrology Projects Started During Fiscal Years 1980-82

Project Title Project Site(s)

42, Eddy current surface General Electric Co.,
inspection of disks Cincimnati, GH.

43, MT for nondestructive Systems Research
evaluation systems laboratories,
to implement re— Dayton, (H., (12
tirement-for—cause subcontractors)
for gas turbine
engine components

44, Highr-speed digital Westinghouse Electric
processor packaging  Corp., Baltimore,
techniques MD.

Project Purpose

To extend the technical
efforts that were conduct-
ed under another project
and to establish, fabri-
cate, test, and demon—
strate two automated pre—
production eddy current
scamning systems capable
of inspecting critical
areas of aircraft
turbine-engine rotating
parts,

To conduct a cooperative MT
program for an integrated
and generic nondestructive
evaluation required to
establish and implement
retirement—for—cause
methodology for engine
components in an Air Force
engine facility.

To establish and dempnstrate

manufacturing processes
and control for dense
packaging of high-speed
digital processor cir-
cuitry used in airborne
radar signal processors.

Scheduled
Project Project Intended Production
Total Cost Duration Application
(in 000)  (in months)
$  8e2 34 The TF30, TF34, F4l,
J79, J85-21, F100,
F103 and TF33 turbine
engines .,
$11,400 55 F100 and TF34 (turbine
engines) and the San
Antonio Air logistics
Center .,
$ 826 37 Airborne radar signal

Processors.



Benefits Projected

GAD Observations
On Whether Project

Other

at Project Initiation Meets MT Program Criteria GAD Observations

Reduce life cycle costs We were told General Electric installed and

and scrap. Decrease

maintenance labor hours
by 30%Z, and inspection
persomnel by 50%.

Significant saving be~
cause of reductions in
inventory and the need
for spare parts, imr
creased parts life, and
reduced dependence on
strategic minerals, such
as cobalt. Projected
saving of $§50-$250 mil-
Hon on F100 engine-
overhaul operations,

Reduce volume and costs

of advanced signal

processors, and improve
reliability,

demonstrated this project at the San Antondo Alr
logistics Center, which by Gct. 1983 was undergoing
qualification testing for the F100 engine. The
project, by hme 1983, was also installed and
demonstrated at the Cklahoma City Air Logistics
Center,

We were told because of reanalysis of the F-16's

mission, the engine components initially selected
to establish this process are no longer considered
critical. Change in the components selected for
inspection requires new software costing an esti-
mated $5 million. According to the project
engineer, the plan is now to fund the additional

costs through the F100 engine system program
office,
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Examples of Manmufacturing Techmology Projects Implemented Since 1979

Project Title Project Site(s)

1. Gallium arsenide
substrate fabrica—
tion

Microwave Associates,
Burlington, MA,

2, Delidding and reseal- Westinghouse Electric

ing of hybrid Corp., Baltimore,
microcurcuit MD.
packages

3. Automated test system RCA Corp.,

for phased-array Moorestown, NJ.
antemnas

Project
Duration

Intended Production
Application

Project
Project Purpose Total Cost
(in 000)
Establish domestic produc— S 501 34
tion capabilities for
fabricating high—quality
gallium arsenide wafers.
Provide production and re— $ 256 18
marufacturing methods for
delidding and resealing
hybrid microcirauits.
Develop test set and com S 677 18

puter program method for
nearfield testing of
phased array antemas.

(in months)

U.S. electronics
manufacturers.

Hybrid microcircuits used
in F-14 aircraft,
AIM9, Harpoon,
Tomghawk, and other
systems, and depot
repair facilities.

For near-field testing
of AEGIS SPY-1A radar
antermas.



itS rTOJeCiea
AL Project At Project
Initiation Campletion
511,96 million No projection
savings over made.
S—year period.
Expansion of
defense
industrial
base.
$7.5 million S10 million
savings over savings per
S5 years. vear, Shorten
Increase in turmaround
available time in re-
parts., work,

$100,000 savings

$400,000 saving

per ship. per ship., De-
Decrease test— crease testing
ing time. time,

PN T W Sy

Applicarion

Microwave Associates,
Burlington, Mass.
F-14 alrcraft,
Standard ARM, AIM-
9L, AMRAAM and
Poenix missiles.

Westinghouse Flectric

Westinghouse Flectric
Corp., Baltimore; MD,
Naval Aviondcs
Center, Indianapolis,
™

Selected microcircuits

in coteneead yoz d oy

ifl SeVerdlL Sysiems.

RCA Corp. Moorestown,
NJ, For testing
AEGLS SPY-I1A radar
anterma,

ar

None report—

ed,

$1.2 miilion
savings
to date,

Other Identified
Basis Uses the Technology
Part of savings Sore large weapons-
represents system menufacturers
comparisons of have implemented the
first applica— rechnology for i

tion of the new
techrology dur-
ing the project
to later appli-
cations.

Comparison of
actual cost to
test, using
nearfield tech-
mology with
estimates of
cost if anterma
had to be
measured using
conventional
testing methods.,

Several microcircuit
firms have purchased

equipment developed
i St et r

under the project,

NOME o

rary

i

Observations

Established domestic production
capability thereby broadening
defense industry base. Cost
savings could not be traced to
acquisition costs.

Developed specificaliy for AEGIS,
project was vital to meeting AEGIS
production schedule, AFGIS
memager involved in this project
from inception which resulted in
timely, successful completion.
New techmnlogy was available
for the first production mm. RCA
is expanding on the techmology for
use on the AEGIS SPY-1, now under
development .




4. Mamufacturing tech—

wloov for orossed-
008y {00 CTGaEET

field amplifier

el

LD

5. Power traveling
wave tube airborne

expendable device

r4 Moresfantiirming fanhe

6, Mamsfacturing tech
nology for laser
-_J__.l - _ -

1ing S

Examples of Mamifacturing Technology Projects Implemented Since 1979

Varisn Associates,

Boyerly MA

LEVET 1Y, (e

Teledyne MEC, Palo
Alto, Calif,;
Raytheon, Waltham,

MA,

Project Project Intended Prodx:tion
Project Purpose Total Cost Duration Apolication
(in 000) (in months)

Modify or simplify $ 265 28 For use in producing
tha morwsfantiinag mn;d_t{;d‘l r—1%
wE EERLaCcilnng TOGII—iicul ampiy
process for crossed— fiers in AEGIS SPY-1A
field amplifiers to radar system.
lower production
costs.

Reduce maufacturing $ 23 36 Traveling wave tubes.
costs of traveling wave
tubes used in expand-
able decoy program.

Toaumnmlan nrevh st < 21 1L Aawvral Qofana Llaancen

Develop production $ 31 14

metheds for laser sur-

€ ot 2
Lol UslGealily U.L cas

for MI0 guided missile
lammching system

avVaL xillalc meapRiaib

Center, Dehlgren,
VA. Hardening cams
for MK10 guided
missile launching
system.



Bemefits Projected

At Project
Initiation

$4.4 million
savings or
about $4,000
savings per

$44,8 million
savings for
quantity of
12,000 tubes
over S—year
period.

$15,000 savings
per year

At Project Actual Production
Completion Application
Varian Associates,
$4,000 per tube. Beverly, Mass. For
use in producing
crossed field ampli-
fiers in AEGIS SPY-1A
radar systems.
Intended project
$10 miillion requirement did not
savings for exist at end of pro-
quantity of ject. Results
6,000 tubes, applied to other
tubes being produced
for DOD by Teledyne
and Raytheon,
Naval Surface Weapon
$16,400 savings Center, Dehlgren, Va.
per year Hardening cams for

MKIO missile system.

Benefits in Production

As
Reported Basis
$2.9 million  Cost savings are
savings to based on actual
date., price of new
tube using new
technology com
pared to esti-
mated cost of
tubes using
prior processes
(adjusted for
inflation and
learning curve).
None report—
ed,
[ 4
None report—-
ed.

Other Identified
Uses of the Technology

Technology being used
in development of
tubes for ABGIS
SPY-1B, Use is
planned in produc—
tion of tubes for
SPY-1B.

At GAD's request, Teledyne
developed estimates of cost
savings in 3 of several
processes investigated in the
project. Savings of $553,000
were estimated. MNo attempt had
been made to assess overall
benefits from the project.

Laser hardening costs appear to
be substantially less than
for the conventional hardening
process. Acoording to Navy
officials, the cost was reduced
from $1500 to $250. Another
benefit was the elimination of
the need for a toxic waste
removal process. Navy is
examining application of tech-
nology to other hardening
requirements,



Exanples of Mamufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)
7. Inertial instrument Charles Stark Draper Establish automated S 469 29 For depot level maim-
inspection and test Laboratory, inspection and test tenance activity.
Cambridge, MA, production station

for inertial instrument
repair, rework and

maufacturing.
Ground-lamch cruise
8. Manufacturing tech— ITT Electric—Optical To establish cost-effec— S 316 3% missiles, all future
nology for radia- Production tive menufacturing aircraft, and satel-
tion hard-optical Division, production of radiation lites.
fibers for aircraft Roanoke, VA. hard-optical fibers

suitable for aircraft.

Heads Up Display Units

9, Diffraction optics Hughes Aircraft Co., To establish production $ 1,19 45 (WD) for AV-8B,
los Angeles, CA. methods for manufactur— F-14, F-18, A-7 and
ing diffraction optical A-6 aircraft.

elements to reduce
ocosts and improve
yield and quality.



Berefits Projectad

At Project
Initiation

$99.6 million savings
over 20-year period.
Increased Iastrument
reliability.

$3.7 million savings
per 100-kilometer
purchase,

Savings range from
$4.25 million o $25
million over 5—year
period

Ar Project
Completion

Increased instrument
jections made of cost

No projection made.

N projection made,

Reason{s) Project Results
Not Inplemented

{NARF) engineers advised
GAD that the contractor
elected not to use the
resulting techmology.

MT project engineers told

GAD that a more economical
fiber came on the market

during the project.

ML project engineers told
GAD that the program
managers for the aircraft
under investigation chose
a different HD,

GAD Observations

Litton supplies inertial imstruments for Navy

depot maintenance work, NARF in San Diego
plarmed to obtain this workload, However
after the start of the manufacturing tecmol-
ogy project, Litton retained depot maintenance
work through S>-year contract and as such was
brought into the project to test the new
equipment. Litton returned the equipment to
NARF San Diego after project completion. RARF
plans to implement in the future.

Naval Ocean Systems Command will contime re—

search and development on the fiber optic
technology.

Project cofunded with Air Force. Navy cost was

$335,000. There is a question whether program
criteria apply because no firm requirement was
made for the end product. Under the project
contract, the Air Force could terminate after
each contract phase, The final phase was
terminated before funding because the project
managers on the targetted aircraft selected
different HD. Hughes Aircraft Co. claimed
proprietary rights over some of the technology
imolved.



Exagples of Mmwfacturing Technology Projects Completed Since 1979 But Not Implememted

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in mths)

10. Development of comr RCA Corp., Develop thick film printing $ 461 65 Various avionics sys—
puterized thick Moorestown, NJ. process which is control— tems using thick film
film printer led easily and consistent- hybrid circuits.

ly by computer aided hard-
ware and software.

11. Analysis of material Mare Island Naval Analyze and reduce the $ 9 35 For use in improving
handling in dry Shipyard, Vallejo, cost of overall material operations at Navy
docks CA. handling operations and shipyards,

equipment in dry dock
areas and on board ships
during overhauls.

12, Posdered metal Battelle Columbus Utilize existing precision $ 395 31 For use on jet vanes
sintering of laboratories, sintering techmology to for ASROC and Harpoon
jet vanes Columbus, CH. produce airfoil configura— missiles,

tions of copper infiltrat-
ed tungsten.
13, High-power klystrons Varian Associates, To advance high-power kly- § 35 29 Navy's Phalanx weapon

Palo Alto, CA, stron manufacturing tech— system and Army’'s
mology by improving and Division Artillery
applying modern methods Defense System.

to fabrication and assem-
bly of piece parts, and
automating operations to
achieve lower acquisition
oosts for klystrons.



Benefits Projected

At Project

$290,000 savings

$2 million savings
per year

$2.14 million savings
per year

Ar Project
Coopletion

No projection made.

$10.4 million savings

per year.

No projection made.

No projection made.

Reason(s) Project Results

Project mot technically
successful in developing
the printer.

Minimal changes were made as
a result of the study.

Development of target
systems curtailed for
period of time,

M version of klystrons must
be tested before Phalanx
prime contractor will
accept klystron in produc—
tion. Phalanx program
manager is amrently test-
ing the klystron.

Did mot hold end-of-project demonstration
because project was not fully successful.
Naval Avionics Cenmter officials state they are
working with subcontractor to further develop
the process without MI' fimding.

A question is whether criteria apply because a
demonstration of new or improved mamufacturing
techrology is not inwolved. Funded by MT
operations and maintenance,

According to the project engineer, future
implementation may ocaur.

Prime contractor plans to use new version
klystron if testing is successful. Would be
implemented at the subcontractor level by
Varian Associates.



Examples of Mamfacturing Technology Projects Completed Since 1979 But Not Inplemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
(in 000) (in mnths)

14. Boiler tube hard Hydronautics, Laurel Apply cavitation nozzle $ 167 32 For use in Navy shipyards
deposit removal MD. principle to the removal in repair and overhaul
using cavitating of hard deposits from of Navy boilers.
water jet Navy boiler tubes using

standard jet—cleaning
equipment already in place
at Navy facilities,

15. Improved method of Foster Wheeler Develop explosive—forming s 122 32 For use in MNavy shipyards
installing boiler Development Corp., process to expand heavy— in repair and overhaul
tubes Livingston, NJ. wall boiler tubes in of Navy boilers.

steam and water drums to
eliminate the extremely
costly process of rolling.

16. Fabrication of fiber— Fiber Materials, Reduce the cost of maufac— § 250 6 None specified.
reinforced metals Biddeford, Maine; turing wide, long, thin
AVCO, Lowell, MA, metal matrix composite

sheet stock and other
structural shapes used in
satellite antemnas while
increasing production
yield by reducing product

variability.
17. Graphite alumimm Materials Concepts, Establish the production S 862 30 Production of complex
tape and tooling Columbus, Chio; process ard equipment to shapes for tactical
DWA Composite manufacture thin gauge missile components.
Specialties, graphite alumirum tape and
Chatsworth, CA. develop tooling to

fabricate tape into
structural shapes and
systems components.
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Examples of Mamufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)

18. Critical aircraft Naval Air Rework To establish production S 240 25 Rework of aircraft
hnnrdmg rofahi okl Tanility Con Arnaraccas far roavlding/ hanrinoe ar Naiml
mu% PA RTINSt g LA ALYy WAL PLIWALOOCO iU alwULDLig/ AACGE e QL imvad
ment Diego, CA. refurbishing rolling Rework Facility,

A7 :

| N S,

element bearings used in
Navy aircraft gas turbine
engines, transmissions,
and gear trains.

Qo TR nen A
Al LACED, e




Bepefits Projected

At Project At Project Reason(s) Project Results
Initiation Completion Not Implemented GAD Observations
$1 million savings No projection made. Process had not been totally Follow-on project for $180,000 approved to
over 3-year established when project continue the project objectives. Application
period, finds and time expired. of program criteria is questionable because

bearing refurbishing processes under develop—
ment are not new according to the project
engineer, Industry and the Air Force have
used these processes for several years.



Examples of New Mamufacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
“{in 000) (in months)
19. Antomated finishing Robotic Vision To obtain rapid automated $ 1,717 22 Finishing of Navy subma—
of ship propellers Systems, Melville, method of finishing rine propellers at
N.Y. propeller surfaces several Navy shipyards.,

with minimm labor by
using computer—controlled
robot tools that work with
existing inspection

equipment.
20, Closed loop imstru—  Massachusetts To reduce cost and improve $ 120 15 Ship construction at
mented welding Institute of quality of ship coostruc— U.S. shipyards
Technology, tion in U.S. shipyards by
Cambridge, MA. providing for adaptive

control and astomation of
the welding process.

21. Dual beam dual Northrop Corp., To establish mamifacturing $ 1,281 3% Traveling-wave tubes used
mde I-J band Rolling Meadows, processes for producing in an airborne self-
traveling wave r., I-J band dual mode travel- protecting jammer.
tubes Raytheon Co., ing—mave tubes to reduce

Waltham, MA. wanufacturing cost and

improve general produc—
tivity.



Benefits Projected

Bemefits Projected
at Project Initiation

$1.3 million savings
per year

$4.3 million savings
over Syear period,

On Whether Project
Meets M[ Program Criteria

There is a question vhether program criteria

apply, because the project is a feasibili-

v ashyvhy
Ty STAGY.

GAD Ubservations

Project is part of an overall effort to antomate
the manufacture of submarine propellers, Before pro—
ject was funded, the overall concept was submitted to
Navy's Propeller Steering Committee and National
Bureau of Standards, Department of Commerce for
comments on the approach's feasibility.

Raytheon portion of the project terminated after
about 60% of funds had been expended because MT pro-
ject affected Raytheon's ability to meet highrpriori-
ty production demands for B~l bomber support.



Project Title

22. Hot isostatic press—
ing of alumimm
castings

23. Corrosiomrresistant
turbine blade tip

24, Wide goods infiltra—
tion

25, Automated printed
circuit board
fabrication line

Examples of New Manufacturing Technology Projects Started During Fiscal Years 1980-82

Project Site(s)

Northrop Corp.,
Hawthorne, CA.

General Electric Co.,
Everdale, OH,

Materials Concepts,
Columbus, CH,

IBM Corp., Owego,
NY.,

Naval Weapons Center,
China lake, CA,

Scheduled
Project Project Intended Production
Project Purpose Total Cost Duration Application
(in 000) (in months)
To establish a manufactur— $ 558 23 F-18 aircraft parts.

ing process to produce
consistently high—quality
alumiram castings by hot
isostatic pressing.

Establish low-cost marnufac- § 1,465
turing process to make a
turbine-engine blade tip
which resists hot environ—
mental attack and joins it
to the turbine blade. To
establish a process to
apply an abrasive coating
to the tip.

Improve production methods S 640
of graphite-metal compos—~
ites with respect to
material quality, produc-
tion rates, and costs.

Establish requirements for $ 1,300
and demonstrate the
capability of a fully
automated printed circuit
board fabrication line,

26

26

63

F404 and F101 air-
craft engines.

Strategic and tacti-
cal missiles, hydro—
gpace weapons,

All printed circuit
board fabrication
lines in industry.



GAD Observations
Benefits Projected (n Whether Project
at Project Initiation Meets M Program Criteria

$4.7 million savings over Whether program criteria apply to project is
S=rear period. questionable because technology under
investigation is not completely new,
according to the project engineer.
Project is also end item oriented.

$3.99 million savings Whether program criteria apply is question—
over S—year period. able because project is end item
oriented, Blades to be developed will

replace existing blades.

No projection made. Whether program criteria apply is question—
able because project is end item
oriented. No firm Navy requirement exits
for graphite aluminm metal matrix.

No projection made.

GAD Observations

Project's objective was to replace existing F-18
parts with hot isostatic pressing parts, some of
which were critical, Midway through project, prime
contractor for F-18 took exception to apply new
technology to critical parts so project was redirect—
ed to norrcritical parts.

Project cofunded with Air Force, Navy cost projected
at about $900,000,

Funded with MT research and development funds. This

is one of several projects studying metal matrix
composites. Acoording to project engineer, Navy may
set future requirements after this work on

graphite aluminum matrix composites is completed.

Three-phase project, In phase 1 feasibility was
studied and a proposal request was developed for
Phase 2, which is currently in progress. Project
cost is shared equally between contractor and
Navy. Phase 2 will result in a complete system
design, Phase 3 will implement the system. MT
officials plan for the Industrial Modernization
Incentives Program (IMIP) to accomodate Phase 3. If
not, MI' will fund Phase 3. A specific contractor or
DMIP has not yet been identified.
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Project Title

Examples of Manufacturing Technology Projects Implemented Since 1979

Project Site(s)

1. Radio frequency strip- Hughes Aircraft Co.,
line hybrid campo- Electron Dynamics

nents

Division,
Torrance, CA
Hughes Aircraft Co.,
Tucson, AZ
Army Missile Command,
Redstone Arsenal, AL

Project Project Intended Production
Project Purpose Total Cost  Duration Application
(in 000) (in months)

Develop a low cost methodo— $ 745 38 All military electronic
logy of mamufacturing hardware items utiliz—
stripline and stripline ing low power radio
hybrid devices. frequency.



Benefits Projected

At Project At Project
Initiation Campletion
Estimated unit Reduced marer

cost reduction facturing cost
of 607 from {(Savings on a
$600. Reduced systen/progran
size and weight. level could
Improved relia— range fram
bility. Elim- $30,000 to
inate need for over $3 mil-
complex and lion).
expensive com
ponents. $107.6

million discount-
ad savings over

Savings

eight years.

GAD Ot i

Actual Production

AT X a2

AppiliCatidm

WASP at Hughes Aircraft,
Torrance, California.

Bepefits in production

As Other Identified
Reported Basis Uses of the Teclmology
Cost reduction. Savings per system None.
Savings of $45 applied to pro—
million over Jected production
four year rate.
period.

Phase 1 of this effort had aspects which appear to be research and development in nature.



Project Title

Examples of Mamufacturing Teclmology Projects Implemented Sirce 1979

Project Site(s)

2. Flex-printed circuits Army Missile Command
with integral molded Redstone Arsenmal,

cormectors

AL
Westinghouse Electric
Corporation, Systems
Development Division,
Baltimore, MD

Project Project Intended Production
Project Purpose Total Cost  Duration Applications
(in 000)  (in months)
$ 217 23

Determine and establish
fully automatable
processes for comnectable
termination of flexible
printed wiring with other
styles of cabling and
printed wiring boards.



Benefits Projected

At Project Ar Project Actual Production As Other Identified
Initiation Capletian Application Reported Basis Uses of the Techmology
Cost reduction. Reduction in Implamented by Westinghouse Improved pro— Based on comr None.
(51.1 million weight (80%), in Baltimore, MD, and duct quality/ tractor furm
discounted volume (20%), Boston, MA for the ALQL31 reliability. ished data.
savings over and cost (30~ EQM POD, Army RV Cost reduc— Projections based
ten years). %} of inrer— {(AUTIA), F-16 RADAR, and tion. on wnit cost
comection due  E3A AMACS. $903,000 savings in the
to use of discoumnted final technical
flexible savings over report on this
printed cir- three years. effort. MNo
aiits. lead time effort by GAD
reduction. to validate.

Benefits in Production

GAD Observations

Westinghouse made extensive effort to disseminate the results of this effort before various groups. Reportedly over 1,600 persons attended the various
events. Reported benefits noted above as per TEEA Effectiveness Report of March 1982. Benefits reported by the Missile Command to IBEA were generally
higl'ﬂ .



Examples of Manufacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duratiom Applications
(in 000) (in months)

3. Autamatic monitoring Army Missile Command, Develop an automated control $ 450 21 Printed circuit boards
and control system Redstone Arsenal, system for wave soldering used in all electronic
for wave soldering AL printed circuit boards. military equipment.
machines Westinghouse Electric

Corporation, Systems
Development Division,
Baltimore, MD



Benefits Projected

At Project Ar Project
Initiation Conpletion
Cost reductrion. Cost reduction
($7.3 million of $1.1 mil-
discounted lion per year.
savings over Re jections
eight years). reduced by
Improved quality X%,
and reliabi-
lity.

Actual Production

DIVAD, RV, F-if
AL-131 at W

Benefits in Production

As
Reported

Cost reduction.
($6.2 million
discounted
savings.)

Increased product
quality/relia—
bility.

Basis

Contractor's esti~

mate.
dated.

Not vali~

Other Identified
Uses of the Technology

Three Govermment contractors
have reported use of
automatic wave soldering
machines. One projected
a savings of 32.5 million.
A fourth contractor
reportedly has used the
technology on a cammercial
item and has projected
$633,000 cost avoidance.



Project Title

4. Low cost quantity
production tech-
niques of laser
seckers

Examnlec of WWartirinoe Ter| Inov Prodiarte Temlamantod Sinece 1979
camples of Marmfacturing Technology Projects Implemented Since 1979
Thor dmm s | » S S, Toew et d TAn 3 aad
KLU‘F!;L ILU_FX.; ISR FIUUGUC LI
Project Site(s) Project Purpose Total Cost Duration Application
(in 000)  (In months)

Army Missile Cammand
Redstone Arsenal,
AL

Martin Marietta Aero-

space,
Orlando, FL

Establish optimm
processing techniques and
the special equipment/
tooling for integrating
the alternate "Hellfire"”
seeker head and "Copper—
head” electronics package.

Seekers for the Helifire
Weapon System.



Bemefits Projected

At Project

Initiation

Cost savings
on the Bell-
fire System
could exceed
$50 million.

GAD Observation

At Project
Cappletion

Not identified.

Actual Production
Application

Hellfire system at Martin

Marietta Aerospace

Division facility in

Ocala, Florida.

Benefits in Production

As
Reported

Cost reduction.
(587.4 million
discounted
savings.)

Improved product
quality/relia
bility.

Improved readi-
NESS .

Basis

Application of
estimated unit
cost savings at
full production
to projected
requirements.

Other Identified
Uses of the Tectmwlogy

Another contractor reported to
the Missile Command that
this and other MI efforts
have contributed substanti-
ally to projected signifi~
cant cost savings {in pro-
duction quantities) on
another Army system.
Another contractor
reportedly has derived
the following benefits on
commercial business from
this effort:

—Cost reduction, (not
quantified),

—-ability to produce, and
—-sole source elimination.

Estimated unit cost savings were based on a 1979 value engineering proposal. The figure is probably mot current but MI program persomnel at the Missile Command

sought some corroboration of its validity as a measure of potential savings from the effort.

Martin Marietta officials said they could not measure benefits

from the effort because they had no basis for comparison. The Missile Command MI program persormel currently project $143 million in cost reduction over 8
years of Hellfire production. The project engineer suggested that cost savings could reach several humdred million dollars. GAD did not verify these
estimates. Martin Marietta officials indicated that technology will flow to second generation Hellfire and ADATS.




Examples of Manufacturing Technology Projects Implemented Since 1979

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Applications
(in 000) (in months)
5. Manufacturing multi- Army Missile Command, Develop producibility cri- $ 380 2 Not identified.
layer rigid-flex Redstone Arsenal, teria and process
harness AL parameters required to
McDomnel I-Douglas marmufacture rigid-flex
Co., Engineering circuits.

Technplogy Division,
St. Charles, MO



Project Title

40, Acceptance of
continuously
produced black

Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Site(s)

ARRADOM,

Dover, NJ
Ballistic Research
laboratories,

Aberdeen, MD
Indiana AAP,

Charlestown, IN
Princeton Combustion
Research labora—
tories,

Princeton, NJ

Project Purpose

Develop procedures and
prototype test device
for acceptance of black
powder production to
assure reliable per-
formance in artillery,
mortar, and rocket
Systems,

Intended Production
Application

Black powder manufactur—
ing ar the Indiana
AAP, End items
supported include
various cartridges,
propelling charges, and
rockets,



Benefits Projected

At Project
Initiation

§524,000 dscounted
10 year savings.

ROL: 247

SIR: 1.60

Major reduction in
safety hazard from
glazing operation.

At Project
Completion

Not determined.

Reason(s) Project Results
Not Implemented GAD Observations

Not economically feasible to Project persomel stated that testing of the
replace existing equipment. technique developed was still in progress in
bope of ultimately finding an economically
feasible approach.
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Benefits Projected

At Project At Project Reason(s) Project Results
Initiation Completion Not Implemented GAD Observations
Mot identified. Mot identified. Not economically feasible, Technology was apparently in use in private sec—
due to discontinuance of tor but, according to project persomnel, this
mobilization requirements effort was needed to determine the effect on
to economlcally justify mortar projectiles, including effect on end-
modernization efforts and item lethality,

need for high, long-temm
production effort to justi-

fy equipment investment.



Examples of Maufacturing Technology Projects Completed Since 1979 But Not Implemented

Proiect Project Interded Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in DOO) (in months)
38. Autometic trarsfer Frarkford Arsenal Determine whether automatic § 132 44 Riverbark AAP,
hot forming presses MNorris Industries, transfer horizontal hot
for mortar ammmi- Riverbank, CA forming presses could
tion mamufacture marsifacture mortar body

forgings at required rate
and quality.



Benefits Projected

Ar Project At Project Reason(s) Project Results
Initiation Completion Not Implemented

Process improvements Technically unsuccessful .

savings per 9 (reduced production

months operating costs, decreased

period. pollution, greater
safety, higher
yields).

GAD Observations

This effort was redirected from developing a new
INT production process to optimization of the
anrent process. The redirection apparently
resulted from an analysis of this effort in
1975 which questiomned the economic feasibility
of the original objective and because the
purpose of MT is not to bufld pilot plants for
general purposes. In 1979 the effort was
terminated because remaining unexpended funds
would not correct “minor” inadequacies to meke
the pilot line operational.



Project Title

Cret{revwee TNT
e« WARIVIIRERES Liva

process engineer—

ing.

Lo
ol

Examples of Manufacturing Tectmology Projects Completed Since 1979 But Not Implemented

Project Site(s)

ADDATY Y  Tivomr g
fRMUMMAALD, LAVI,

Day & Zimmermem,
Fhiladelphia, PA
Tilinois Institute of
Technology R .

Institute,
(hicago, IL

Radford AAP,
Radford, VA.

Project Project Intended Production
Project Purpose Total Cost Duration Application
in X0 {in monthe)
000) {in months)
Farahldoch niint lane e ARA an AT e sntdoae b (TYTY
£5V80aBa Pl paalic T e TCRZ e vy PRl ilE o wAas
to optimize and in;}ft}xe p[vmts.
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T
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tion process.



Benefits Projected

At Project At Project Reason(s) Project Results
Initiation Completion Not Implemented GAD Observations
$824,000 ammual Nore. Mot economically feasible. Project persomel justified effort on basis that waste
cost savings to be treated is inherent with the production proc—
due to oil ess. Project persomel indicated that as a result
savings of of the effort the Navy curtailed plans to adopt
66,000 barrels. pyrolysis. They also indicated that the project

tended to contradict commercial fimm claims about
value of pyrolysis teclmology.



Project Title

36. Pyrolysis of Army
ammmnition plant
solid waste

Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project
Project Site(s) Project Purpose Total Cost  Duration
(in 000) (in months)
ARRADO(M, Dover, NJ Use pyrolysis technology $ 100 22
Georgia Tech to convert plant refuse
University, into useable fuels.,

Iowa AAP, Middletown,
IA

Intended Production
Application

All mmitions items
containing propel-
lants, explosives,
or pyrotechnic
materials,



Benefits Projected

At Project
Initiatim

At Project
Completion

Reasons(s) Project Results
Not Implemented

$427,000 cost Direct labor
savings in first savings.
year; $640,000
armually there-
after.
SIR: 2.11
TImproved quality
of bags.

Requirement changes.

GAD Observations

Work performed was for a feasibility study on

alterate ways to manufacture four similarly
constructed bags. The feasibility study recomrended
three marufacturing approaches, ARRADOM
recommended additional MT effort of $625,000 to
dewelop one approach. The recommendation was
apparently not adopted because of configuration
changes in propelling charge bags, ARRADOM also
recommended limited implementation at the Indiana
AAP of another approach recomrended in the
feasibility study. However, Army persomnel at
Indiana AAP said the feasibility study
recommendations were not applied there because the
AAP opted to buy advanced state—of-the-art sewing
machines to substantially reduce labor costs.



Examples of Manufacturing Technology Projects Campleted Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
{in 000) (in months)

35. Development of equip~ ARRADC™M, Dover, NJ Development of equip~ $ 215 29 Production of 8 inch
ment for automa— Indiana AAP ment/process to mech— and 55mm center core
ted/ mechanized Charlestown, IN anize/automate propel- propelling charges at
fabrication of Novatronics, Inc. lant bag fabrication, load plant to be
center core Pompano Beach, CA selected.

propellant charges
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Project Title

Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Site(s)

34, Automatic inspection  ARRADOIM,

system {AXIS)

Picatimny Arsenal,

Dover, NJ
Lockheed Palo Alto
Research Laboratory,
Lockheed Missiles &

Palo Alto, CA

Project Purpose

Total Cost Duration

Intended Production
Application

Demonstrate the prac—

ticality of, and provide
the prototype hardware
for an AXIS to auto-
matically read and
interpret x-ray film to
detect critical cavita—-
tional defects in helium
filled artillery pro-
jectiles,

A plammed automated melt-
pour line for the
105mm, HE, Ml projec—
tiles at the Lone Star
AAP, Other families of
artillery and mortar
rourds with x-ray re—
quirements also to be
supported .,



M6 rifle hand
guard assembly.
Improved
component
performance.

T Do lea

Reason(s) Project Results

Not Implemented

molding.
Manufacturing
capability to
produce high
quality com
ponents with
significantly
improved

service life,

Intended end—item, the
Mi6Al rifle handguard,
is being re—designed.

GAD Observations

The effort appears to be linked with a product
improverent program for the M6 rifle hand—guard.
Equipment is at Rock Island Arsenal but not in
production use. According to project persomel the
equipment is potentially useable for production of
the redesigned handguard.



Exanples of Mamfacturing Technology Projects Completed Since 1979 But Not Implememted

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application

(in 000)  (in months)

33. Low-cost recipro- Rock Island Arsenal, Marufacturing procedures $ 110 81 All army weapons

cating screw mold- Rock Islad, IL for the injection molding systems, particalarly
ing of thermo— of reinforced and nor— small arms weapons
setting plastic reinforced thermoset systems components
wWeapons plastic materials, (such as hand guards
components and magazines) and

alrcraft armament.
Production at Rock
Island Arsenal.
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Project Title

32. Room temperature
phosphating

Examples of Mammifacturing Technology Projects Cawpleted Since 1979 But Not Implemented

Project Project Intended Production
Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)
Bock Island Arsenal, Replace hot zinc § 37 12 All zinc phosphated
Rock Island, TL phosphating process components pro-
with room temperature duced by govern-
process, ment facilities
arxd private

industry. Approx-
imately 75% of Army
weapon components
require phosphate
coating,
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Examples of Mamufacturing Techmology Projects Campleted Since 1979 But Not Implemented

Project Title Project Site(s) Project Purpose

Intended Production
Application

31. Fabrication of rubber Rock Island Arsenal, Msmufacturing process
end items using Rock Island, IL procedures for micro-
microwave equipment wave vulcanization of

of rubber end-items.

Rubber items used
in axrent or proposed
weapons systems such
as rubber springs for
M73 and M85 machine
guns, obturator pads
for cannon, track pads
for vehicles and other
equipment to be
furnished to Rock
Island for production
purposes.



Benefits Projected

At Project At Project
Tritdardon Cramlotdinn
Initiation Completion

Reason(s) Project Results
Not Immlemented

SOC AP EEenIted

Improved product Not identified.

qualicy.
Elimination of
costly equip—
ment and time—
consuming
operations.
Improved process
control.,

Economic feasibility is

s

questix ‘mab 1&.

First year of effort was a feasibility study which

developed the tecimology. Effort extensions and
cost growth had to be justified on more than one
occasion. Various compiications were
encountered during the effort including delays
in procuring equipment, technical problems,
funding withdrawal/replacement, and extensive
personnel turnover (there were seven project
managers). In the interim, quality of
commercially available springs improved.
Equipment is in standby status and potentially
usable as altemnate production source.



Project Title

WY AV mnsd o ~F WA
e APPLACALION Or agn

frequency induction
heating method for
hot coiling of
springs.

Project Purpose

oo o=l 5 e

ard implement a hot
winding capability
using induction coii in
lieu of gas furnace as a
heat source.

Tntondod Prowkwtrion

FICR

Application

primarily for the Mi&0
gm mount on the M60
tank. Also support
production, overhanl,
and rebuild of weapons
components and proto-
types for the Army and
other DOD customers,



Benefits Projected

At Project At Project Reason(s) Project Results
Initiation Completion Not Implemented GAD Observations
Cost savings of Mot identified. An Engineering Change Project personnel expect technology transfer to steel
$500,000 anmual- Proposal to effect results industry.
ly. Reduced under review, Effort was
reliance on conpleted in March 1983.
foreign
sources for
critical
materials.

Improved process
control .



29, Conservation of

Examples of Mamufacturing Technology Projects Completed Since 1979 But Not Implemented

,
;
<
f

;
8
Ev
7

Benet Weapons lab, Reduce the amount of
Waterviiet Arsenal, critical ailoying elements
Watervliet, NY in gun tube materials,

Contractor not
identified by GAO.

Project Project Intenxded Production
Total Cost Duration Application
(in 000) (in months)
$ 236 39 Rotary forging at

PR I WY SN 1

CIVIiel AISeHidl,



Berefits Projected

Ar Project
Initiation

At Project
Completion

Cost reduction Yot identified.

(32 per
wit).
Decreased need
for skilled
operators/
Inspectors.
Reduced space
needs, less
material
handling.

Actual Production
Application

Honeywell produced
2.2 million fuzes
at the TwimrCities
AAP beginning
February 1979,
until May 1981,
when machinery was
laid away because
of low requirements.

Benefits in Production

As
Reported

Improved pro—
duct quality/
reliability.

lead time re—
duction., Im
proved readi-

Basis

Ocher Identified
Uses of the Tecmology

Cost savings pos— Two other contractors

sibly realized
but apparently
not measured.
Other benefits
plasible but
not substantiat-
ed by GAD,

established astomated
assenbly lires for
fuze production. (e
produced 1.4 million
fuzes but has laid
sy the equipment
due to unsuccessful
bid on subsequent
procaregent, The
other reportedly is
still producing
fuzes,

Observations



Examples of Mamufacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
(in 000) (in months)

20. Automated loading of  ARRADOM, Picantirmy Provide prototype equipment S 1,180 87 Indiana AAP for 155mm
propellant flash Arsenal, Dover, NJ, to automatically load propelling charge bag
reducers ICI Americas, Indiana flash reducers for mohilization require—

AAP, Charlestown, propellant charges. ments,

IN.



Benefits Projected

At Project
Initiation

Reduce utility
costs.,

Improve heating

and production

efficiency.

(oil)
anmally,

At Project Reason(s) Project Resilts
Completion Not Implemented
Approximately Recovery of energy from
5% reduction rotary forging considered
in fuel too costly to attempt,
consumption in  Recovery from heat treat-
heat treatment  ment process is considered
operation. risky to implement because
(Estimated heat treatment process
savings of results could be
$71,000 (gas) negatively affected.
and $119,000 Recommendations are still

under review at
Watervliet Arsenal,

GAD Observations

Purpose of effort is energy comservation, Some savings,
not measured, have been realized as a result of an
observation made during the study. Preforms being
purchased by Watervliet were apparently longer than
needed resulting in extra energy use and additional
scrap cost. We were told that specifications were
changed so that smaller preforms are now purchased and
some reduction in material costs has probably resulted.



Examples of Manufacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
{in 000) (in months)

20. Automated loading of ARRADOM, Picantimy Provide prototype equipment $ 1,180 87 Indiana AAP for 155m
propellant flash Arsenal, Dover, NJ. to automatically load propelling charge bag
reducers ICI Americas, Indisna flash reducers for wobilization require—

AAP, (harlestown, propellant charges. ments,

M.
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Examples of Maufacturing Techmology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000)  {in months)
29, Conservation of Benet Weapons lab, Reduce the amount of § 236 39 Rotary forging at
critical materials Watervliet Arsenal, critical alloying elements Watervlist Arsenal.
for gun tubes watervliet, NY in gun tube materials.

Contractor not
identified by GAD.



Benefits Projected

Ar Project Ar Project Reason(s) Project Results
Indtdiation Completion Not Implemented GAD Observations
Ten year dis— Development of Watervliet reported to IBEA It is questiomable whether objectives were achieved

counted cost majority of that implementation was because the final technical report states that it was
savings of processing ot accomplished due to not determined that the integrated lire heat treating
$13.5 million in parameters for economic nonr—feasibility, equipment could handle a full size 8 inch M201 forging
production and forging 8 inch in part, because 8 inch or if the system could produce the required mechanical
$22 million in M201, M201 tubes could not be properties. The demonstration was not possible because
mobilization. fit into the production of production scheduling and equipment problems.

SIR: 68.4 schedule at the Watervliet

(production) Arsenal.

111.11

(mobilization)

ROL: 321.6

(production)

405.0

(mobilization)
Savings of lead

time to contract

for and deliver

the forgings.



Exanples of Mamfacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duratiom Application
(in 000} (in months)

28, Marmufacturing Benet Weapons lab, Analyze energy consumption S 104 L) 411 large caliber
processes energy Watervliet Arsenal, and design energy recovery related components at
conservation Watervliet, NY system for maufacturing Watervliet Arsenal.
program Battelle Columbus facilities and processes

Laboratories at Watervliet Arsenal.

Columbus, OH.
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Project Title

26. Rotary forging of 8
inch X201.

Examples of Mamufacturing Technology Projects Completed Since 197% But Not Implemented

Project Project Intendad Production
Project Site(s) Project Purpose Total Cost  Duraticn Application
(in 000) (in months)
Watervliet Arsemal, To expand capability of the $ 298 34 Carmon gun tube
Watervliet, NY rotary forge integrated mamifacture at
Various contractors, line to process the 8 inch Watervliet Arsenal.
mwot identified by M201 tube.

GAD.



Benefits Projected

At Project Ar Project Reasons(s) Project Results
Initiation Completion Not Impelemented GAD Observaticns

Anmaal cost Mot identified., Not identified. Implementation depends on response to technology
savings of transfer media since the company that carried out
$5.7 million the project does not have production lines. The
over six project engineer stated that the technology transfer
years, prospectives are good since representatives from

approximately 45 organizations attended the end-
of—project demonstration including all propulsion
contractors. Several attendees expressed a high
level of interest.



Examples of Mamufacturing Teclmology Projects Completed Since 1979 But Mot Implenented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
{in 000) {in months)

27. The elimination of Watervliet Arsenal, Develop boring heads and $ 133 28 Canmon gun tube mamufac—
facilitating honing  Watervliet, NY change the boring process tured at Watervliet
operations. Various contractors to produce better tube Arsenal .

not identified by finishes and eliminate

GAD. honing operations.



Benefits Projected

At Project At Project Reason(s) Project Results
Initiation Completion Not Impelemented

Amual cost sav— Increased pro— Not identified.
ings of $450,000. ductivity of

(§720,000 dis- hybrid circuit
camted total testing.
savings over

six years).

GAD Observations



Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duratim Application
(in 000) (in months)
25. Internal shear forg- Iilinois Institute of Investigate, evaluate and $ 657 35 Pershing, Patriot,
ing of missile Tectmology Research implement techniques for Improved Hawk, MIRS,
structures Institute, the manufacture of primary and other weapons
Chicago, IL missile structures by the systems requiring
Arnry Missile Command, internal shear forging cyclindrical primary
Redstone Arsenal, process., structure sections,

AL



Benefits Projected

Ar Project Reason(s) Project Results
Completion Not Irplemented

Not identified. Continuation under amother
Mr effort, Electronics
Computer Aided Manufactur—
ing (ECAM).

GAD Observations

The study performed under this effort was an investi-
gation of CAD/CAM application to the manufacture of
hybrid microelectronics. Project persommel stated
that the study could be considered as an initial
phase which would ultimately result in factory floor
application through the ECAM effort.



Project Title

24, Production processes

for rotary roll
forming

Examples of Manufacturing Techmology Projects Completed Since 1979 But Not Implemented

Project Site(s)

Battelle—Columbus

Laboratories,
Columbus, OH

Army Missile Commard,
Redstone Arsenal,
AL

Project Purpose

Establish mamifacturing pro-

cesses for rotary roll
forming to produce low
cost solid propellant

rocket motor components

using commercial tubing.

Intended Production
Application

SRS, STINGER, VIFER,
ROLAND and 2.75 but
applicable to all
weapon systems
requiring such
conponents.



Berefits Projected

Ar Project At Project
Initiation Campletion

Reason(s) Project Results
Not Implememted

Lower motor hard- Foam mandrels

ware costs. faund to be

Tmproved compo- less costly
nent reliabi- than reusesble
lity. tooling.

Increased produc—
tion base.

Prime system not yet
targetted for application.

GAD Observations

Acmrd:ingtottepmjectengimerthere!mbemm
appﬁmtimmﬂe%mﬁdem.hasbammme
of the results in helicopter research,



Project Title

23, Digital fault isola—
tion for hybrid
microelectronic

mdules

Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Interded Production
Project Site(s) Project Purpose Total Cost  Duratim Application
(in 000) (in months)

Army Missile Command  Develop a manufacturing $ 300 21 All weapons systems using
Redstone Arsenal, technology for employing hybrid microelectronic
AL the probe trace method for mdules

Hughes Afrcraft fault isolation in the

Company Ground production of hybrid

Systems Group, microelectronic modules.

Tiillerton CA
TAdiTi uuu, A" =%



Benefits Projected Benefits in Production

Ar Project Ar Project Acrual Production As Ocher Identified

Inftiarion Completion Applicarion Reported Basis Uses of the Technology
$4.4 million Mot identified. Flash reducer for M119A2 (ost reduc~ Based on unit cost One of a family of pro~

annual cost propelling charge at tion ($3.3 savings applied jects which spparent~

savings due to Indiana AAP, oriilion to projected 1y contributed to ad~

persomel re— discounted production vanced scale coatrol

duction, Re— savings) . through FY 1992. rechmology.

duced health Inproved

and safety readiness,

hazards. Ability to

produce.,

GAD Observations

Project objectives not totally accomplished but results were adapted by Indiama AAP for production use on M119A2 charge via an $83,000 Value Engineering
effort, Cost savings appear to be overstated substantially. ARRADOM reported 10 year discounted savings of $3.80 million in responding to TBEA's effective-
ness survey which was published March 1983. IBEA adjusted the figure dowrssard to $3.3 million apparently by additional discoumting., Both figures were over—
stated, In June 1983, GAO was furnished a revised calculation which projected $2.3 discounted savings over 10 years based on a unit cost savings of $.60.
Data obtained at the Indiana AAP suggests that unit cost savings are marginal basically because by the time the adopted equipment was implemented, the unit
cost of mamual production processes had decreased substantially, i.e., from about $.89 cents to $.42 a unit, Unit costs, by implementing the adapted equip-
ment from this effort, decreased from $.61 cents in August 1982 to $.39 in Jure 1983. Savings would appear not to have been realized at all in that period
ad, in the long rnun, would seamingly be marginal compared with unit costs from anmal operations immediately preceding implementation of the adapted equip-
ment. This project is one of a family of ammmition projects in our selection directed toward automation of propellant bag load, assembly, and packout.
According to responsible Army persommel one of the lessons learned from these projects is that MT efforts directed at overall automation of propellant bag
loading operations should rot be undertakemr—automation of discrete steps in the process should be investigated as a buflding-block approach.



Examples of Mamufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Applicarion
(in 000) {in months)
22, Hybrid integrated Army Missile Command, Produce a detailed plan com $ 100 il Hybrid microelectronics

computer assisted Redstone Arsenal, AL
design (CAD) and
mare:facturing

taining a list of neces— marufacturing.
sary projects, schedules,

and funding levels re—

quired to achiewe a fully

computer integrated hybrid

microelectronics mammfac—

turing system,



Benefits Projected Bepefits in Production

At Project At Project Actual Production As Other Identified
Initiation Completion Application Reported Basis Uses of the Technology
Discounted 10 Not identified. Prototype equipment Cost reduc— Not substanti- None..
year cost installed at Milan tion of ated.
savings of AAP has been used $25.7 mil-
$29.6 million on production basis lion pro—
due to reduced for loading the M456 jected.
rejection projectile since Ability to
rate, October 1980. produce ,
SIR: 47.5 Tmproved
ROI: 50.2%. product
quality,
reliabil-

ity.




Examples of Manufacturing Tectmology Projects Completed Since 1979 But Not Implesented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duwation Application
(in 000) (in months)

21, Methodology for pro- Army Missile Command, Establish the mamifacturing $§ 437 53 Solid propellant missile
ducing low cost Redstone Arsenal, methodology for producing systems Including such
disposable mandrels AL low cost, disposable man— arrent and future

Thickol Corporation, drels for solid propellant systems as SAM-D, ATI,
Hmtsville Division, rocket motors, CHAPARRAL, IRM, GRS

Hmtsville, AL and VIFER (I14W).




Benefits Projected

At Project At Project
ot identified. Not identified.

Actual Production
Application

Benefits in Produwetion

As
Reported

Tmplementation reported— Safety/health

1y accomplished by
application of results
to all modernized
plants for mamufactur—

ing explosives.

improve—
ment.,
Improved
product
quality/re~
liability.
Improved
readiness.

Other Identified
Uses of the Tectmology

Data not available Nome.

ject results.

GAD
Observations

This effort is ope of several in our
sample that are in the nature of
safety engineering/product assur—
ance intended to update regulatory
data affecting design of facili-
ties in support of the Amy
modernization program. The broad
tasks under this effort were
continued in follow-on ML efforts.
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Benefits Projected Berefits in Production

At Project At Project Actual Production As Ocher Identified GO
Initiation Completion Application Reported Basis Uses of the Techmology Observations
Standardized Not identified. Not identified, Imple- Improved Yot determined. None . Effort was funded as “catchup”
product assur— mentation occurred readiness, quality assurance support of plant
ance methods through execution of Improved mdernization projects scheduled
and tech- PRM Pamphlets 7(02-1 maruf actur— for FY 1975 and earlier. Such
niques. and 702-2. ing relia- support had not been provided due
Maintenance of bility/ to a combination of lack of
product availabili- manpower and priority of effort.
reliability, ty. Im Effort tasks applicable to later
Tmproved proved pro— year projects were to be
production duct accomplished using norMT funds,
efficiency. quality/ Project persomnel said that the
Higher produc- reliabili- effort was not true MT, Rmding
tion yields. tv. occurred simply because there was

00 other source of furds to
accomplish the quality effort
considered necessary for the
facility projects. The effect on
production is seemingly not
susceptible to evaluation.
Effects on production may not be
as extensive as initially
intended, Over 50 facility
projects were to be addressed by
this effort. According to project
persomnel, many may not now or
ever have been in production
status.



Examples of Mamifacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000} {in months)

18, Controlled production Picatirmmy Arsenal, Develop processes, techni- $ 843 2 Existing loading lines
loading system for Dover, NJ. ques, and equipment for for 105mm HEAT T-M456A1
1050m HEAT Martin Marietta, successfully loading the projectiles.

T-MASEAL, Middletown, IA, M456 projectile,

Milan AAP, Milan, TN



Benefits Projected Berefits in Production

At Project At Project Actual Production As Other Identified

Initiation Completion Application Reported Basis Uses of the Techrology
INT unit cost Increased pro— INT production at Volumr Cost reduc— Benefits were Similar production sys—

recuction due duction rate. teer AAP from tion (not primarily tem reportedly

to savings in Fewer opera— December, 1974 until quanti- qualitarive, installed and proven

labor and raw tors. Ease of March 1977 when shut fied). Cost savings out at Joliet AAP but

materials. In—  operationm. down due to lack of Ability to seemingly system not currently

creased person— Improved production require produce. realized but in use because there

nel safety. yield., Im ments. Improved apparently not are no INT production

Reduced en— proved safety. readiness. measured., requirements.

vironmental

contamination,

Increased pro—

duction relia—

bility.



Examples of Maufacturing Tecimology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Applicarion

(in 000) (in months)

17. Safety engineering ARRADO(M, Dover, NI, Develop new safety design $ 4,981 90 All explosives and
in support of {Cther sites oot criteria to be integrated explosive-like hazard—
ammition plants fully identified by into exdsting safety regu— ous materials, such as
GAD) latory documents to permit propeliants and explo-
construction of functional sive end-iteps.

and safe mmitions mamr
facturing facilities.




Benefits Projected

Ar Project At Project
Initiation Campletion
Proamrement of Not identified.

less costly,
higher quality
steel.

Actual Production

Application

105m (456 romd and
489 training ramd)
and 8lom (M374)
mrtar rouds.

Benefits

in Production

Other Identified
Uses of the Technology

GAD
Observations

The nature of the project was to

facilitate the application of
ewlving technology in the private
sector to Army end items through
procurements in the future.
Continuous casting was apparently
growing in use in the private
sector. In this project the Army
evaluated the utility of and
conditions for using the process
to satisfy future procurements.
Project resulted in changes to
drawings for procurement of metal
parts. Effects do not appear to
have been validated by Army.
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Berefits Projected Benefits in Production

At Project Ar Project Actual Production As Ocher Identified
Initiation Completion Application Reported Basis Uses of the Tectmology
Nomrquantified Mot identified. Not determined by GAD. Tmproved Bepefits appear to  MNone.
cost reduction. manufacturing be presumptions
Reduction in equipment since actual
forging design reliability/ production
lead time, availability. application is
Improved product ot easily
quality/ verified.
relability.

GAD Observations

Military specification established to allow powder metallurgy forging of weapons components. However, evidence of procurements of such comporents forged with
CAM techniques developed under this effort was not readily available. GAD's classification of this effort as implemented is temuous. High wolume production
is required to make application of CAM powder metallurgy forging economically feasible. Such requirements may mot exdst. Suppliers may nmot be willing to make
the costly investment to effect the results. Further the computerized powder metallury process reportedly does mot offer potential for substantial savings
over the current process to produce components. The current process has been in use since the subject effort was initiated,



Project Title

15. Computer control
application to
continuous TNT
manufacture

Examples of Manufacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Site(s) Project Purpose Total Cost  Duratiom Application
(in 000) (in months)

ARRADOM, Picatimmy To provide an advanced pro- $§ 2,156 122 INT production lines at

Arsenal, Dover, NJ. cess control system for Volunteer and Radford
ICI Americas, continuous TNT production. AAP's,
Hercules, Inc.,
Radford AAP,

Radford, VA.



Benefits Projected Benefits in production

At Project At Project Actual Production As Other Identified
Initiation Completim Application Reported Basis Uses of the Techmology
Mot identified. Alternate source  M127 Gm Mount components  Ability to Yo assessment of None.

of supply at at Rock Island Arsenal. produce. benefits

competitive Lead-time identified.

rates and reduction.

alleviation of Sole source

pre—existing elimination.

procurement

problems.

GAD Observations
Effort resulted in inmhouse capability considered necessary because of problems in procurement of castings such as nonresponsive and unfairly priced bids.

Problems apparently attributable to low requirements. Implementation ocaurred in 1976. According to project persomnel there may have been cost benefits as a
result of this effort but there was no effort to measure any such benefits and they may mot be measurable.



Examples of Manufacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
(in 000) (in months)

14, Feasibility of using ARRADOM, Dover, NJ. Determine useability of $ 330 24 All mmitions items
continuous cast Frankford Arsenal continous cast steel made from steel.
steel for ammmi- National Presto product for mamifacture
tion metal parts Industries, Inc. of mmitions components.

manufacturing



Benefits Projected

At Project
Initiation
Estimated cost

$220,000 per
year.

GAD Observations

Ar Project
Completion

$95,000 cost
reductions
per vear.

Actual Production

Application

M198 recoil cylinders
at Rock Islamd

Benefirs in production

As
Reported

Cost reduction
(10 year dis—-
counted savings
of $29 million
for production
and $880 million
for mobiliza-
tion).

Other Identified
Basis Uses of the Teclmology

Unit cost reduc— Nore.
tion applied
to projected
production at
implementation.

Final technical report had not been prepared in 1983 although implementation ocanrred sometime ago.



Examples of Mamufacturing Techmology Projects Implemented Since 1979

Project Title Project Site(s)

13, Computerized powder
metallurgy forging
design

Rock Island Arsenal,
Rock Islamd, IL
University of Pitts—

burgh,

Pittsburgh, PA

Project Purpose

Develop computer assisted
manufacturing techmiques
to resolve powder metal-
lurgy forging process

design problems.

Project Project Intended Production
Total Cost  Duration __Applicarion
(in 000) (in months)
§ 202 40

MBS machine gun
COmponenits.




Benefits Projected

Benefits in Production

At Project At Project Actual Production As Other Identified
Initiation Campletion Application Reported Basis Uses of the Technology
Discomted ten Cost savings of Every chrame—plated Cost reduc— See observa— Project persommel indicated
year cost saving S$477 million camnnon processed at tion (not tions. that the process is being
of $72 million for produxction Watervliet Arsenal. quantified). used by the Navy.
for production and $3.4 Improved
and $19.3 million for mterial.
million for mobilization
mobilization. due to reduced
ROI: 100% processing
SIR: 20.1 time.
Reduced process—
Improved surface
quality.
GAD Observations

Based on data obtained at Watervliet Arsenal savings of $43,000 were realized in 1981 and 1982 for the production of 155mm, M185 and M99 gun tubes. This -

effort was similar to a Rock Island Arsenal effort. Watervliet's effort reportedly related to a different end item using a different size and type of steel
requiring a different kind of cleaning solution.




Examples of Manufacturing Techmology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
(in 000) (in months)

12. Determination and Rock Island Arsenal, Obtain certification of an $ 8 66 Casting of MI27 Gm
and certification Rock Island, IL irhouse ammor steel Mount components
of an "in-house” Aberdeen Proving casting process to re— and other compo-
armor steel casting Groumd, solve difficulties in nents at Rock
process Aberdeen, MD procurement of armor Island Arsenal.

steel castings.



Benefits Projected Benefits in Production

At Project At Project Actual Production As Other Identified
Initiation Campletion Application Reported Basis Uses of the Techmology
Discounted ten Reduced process Results were implemented Cost savings See observa— Project persommel said that
year cost savings  time and cost at Watervliet Arsemal in ($1 million tions. that results were trans-
of $313,000. savings. March 1978. discounted ferred to private industry
SIR: 2.20 ten year pro- and that firms supplying
(production) jection). gun tubes have reduced
19.47 Methods improve— heat treatment times.
(mobilization) ment.
ROI: 28.7
(production)
148.8
(mobilization)

Increased produc-
tion and product
quality. Reduced
heat treating
equipment and
time.

GAD Observations

Data from Watervliet Arsenal indicates that cost savings realized in 1978, 1979, and 1980 totaled $280,000 in the production of 105mm, M68 and MI85 gun tubes
due to reduced heat treatment time based on a comparison between vendor and Watervliet Arsenal process times.
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Benefits Projected

Benefits in Production

At Project At Project Actual Production As Other Identified
Initiation Completion Application Reported Basis ses of the Technology
Discountad ten Reduced time for 105mm M58 carmon None reported. None.
vear cost honing opera— tube at Watervliet
savings of tion. (Stand- Arsenal.
$262,0 in pro— ard time for
duction and 10341 68 tube
$l million in reduced by 1.1
mobilization. hoars.)
ROI: 2.74
(production)
9.47
(mobi lization)
SIR: 36%
{production)
83%
(mobilization).

GAD Observations
Though not reported, project officials told GAD that savings totaling $206,000 way have been realized between fiscal 1980 and 1982 on camnon tubes due to

B R B O Fmn arbtrileabad #a Fhio Affans The = X, e T ey e Terere MAS e s 1QRN
reducad honing time attributed to this effect. The result was a change in standard honing time applicable to the 105mm M8 tube, effective Jamuary 1980.

Modified equipment was apparently used until July 1982 and then taken out of productlon. In 1982, Watervliet reported the nomrproduction status to IBEA.

TOTAY . o Ef bt Mgk

IBFA's effectiveness report of March 1983 reports project as not implemented because requirvements changed. Project results have been reflected in the design

of new honing equipment acquired under the REARM program. This "spimoff” value is mot quantifiable according to Watervliet Arsenal personnel.




Examples of Marmfacturing Teclmology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
(in 000) {in months)
10. Application of Benet Weapons Lab, Replace mechenical surface $ 30 46 Cannon gun tube
chemical processes Watervliet Arsenal, finishing operations with production at
to improve surface Watervliet, NY an electrochemical finish- Watervliet

finish ing process. Arsenal.



Benefits Projected

At Project
Initiation

Discounted ten
year savings of
of §.2 miilion
(production)
ad $5.6 million
(mobilization)

SIR: 18.8
(production)
16.9
(mobilization).
ROL: 169.7
(production)
158.0
(mobilization).

Reduced purchase

requirements.

GAD Observations

At Project Actual Production
Campletion Application
Not identified. Implementation at

Watervliet Arsenmal
in April, 1980 for
production of
105m, M68 cannon
from recycled
tubes.

Implementation dis-
continned after
several months
because of 50% suc—
cess rate.

Benefits in Production

Reported

Discounted cost
savings of
$716,000.

Energy conserva—
tion.

Improved readi-

Basis

Projection
based on use
of recycled
tubes to pro—
duce 80 M8
tubes a year.

Other Identified
Uses of the Technology

Project personnel said that
that results were transfer-
red to private industry and
that firms supplying gun
tubes have reduced heat
treatment times.

Effort was concerned with raw materials for a production process rather than the production itself. Reimplementation may occur but minimal benefits appear to
have been realized to date.




Proiect Title

9. Application of rapid

hant rraatine +a
neal treating

cannon tubes

Examples of Mamufacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)

Watevliet Arsenal,

Lataruvliar W
waLSTvaiier, X

Apply new, shorter heat $ 189
Frantvwsad mwnann o Fhaa
treatment process to the

Other contractors fabrication of large

ot identified by

e S0 P g I SEIPNSERERFUI. T
vy Ll "wal i puul Luc
GAD.

forgings.

34

tube foroinog at
tude Iorgangs at

Watervliet Arsenal.



Benefits Projected Benefits in Production

At Project At Project Actual Production As Other Identified
Initiation Completian Application Reported Basis Uses of the Teclmology
Improve pro— Cost savings of All ferrous compo— Safety/health Not identified. None.

ducts. Savings $25,000 per nents at Rock improvement .

in replenishing, year. Im- Island Arsenal. Improved product

replacing, prove safety/ quality/relia-

handling, and health condi- bility.

storage of fire- tions. More Cost savings

safe quenchant uniform pro- (5136,000 ten

concentrates. duct hard- year

Safer working ness. discounted

enviromment. savings).

Reduce soil,

ground and water

pollution.

Reduce oil usage.

GAD Observations
Commercially available synthetic quenchants were introduced into production process prior to MI effort. This effort was two-fold in purpose:
—to provide shop support relating to use of the quenchants, and
—~to determine optimm heat treating practices.
Project persomel said that savings computation was not auditable and would have to be reconstructed. Savings estimate, they indicated, reflects avoidance
of scrap costs due to misuse of the synthetic quenchants.



Examples of Manufacturing Technology Projects Implemented Since 1979

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
(in 000) (in months)
8. Improvement of Watervliet Arsenal, Improve gun tube honing $ 178 51 All cannon gun
honing equipment Watervliet, NY equipment and establish tubes manufac—
and procedures. Ex-Cello Corp. new honing procedures. tured at Water—

Encore Electronics vliet Arsemal.



Benefits Projected

Berefits in production

At Project Ar Project Actual Production As Other Identified
Initiation Completion Application Reported Basis Uses of the Teclmology
Cost reduction. Cost savings of Copperhead missile at Martin Cost reduction. Application of unit Missile Command survey in 1983

Increased relia— $2.9 million Marietta production (55.1 million cost savings per identified teclmology used
bility. for 10,000 facility. discomted total final technical on: Navy Cruise Missile
Improved versatili- production savings). report to plammed (estimated savings of more
ty of electronic quantity. Improved reli- production. than §1 million over 8
subassemblies. (Reduced mate— ability. years); PAM TIMER for the
rial costs The Army Missile Harrier (estimated 530,000
yield). Commard pro— anmwal savings for 5 years);
jected $6.7 mil- Navy AIM 9 missile; and Army
lon dis—coumted CHAPARRAL system. One comr
savings over 8 tractor reported an esti-
years on Copper— mated $10 million returmn
head due to up~ fram integration of Army MT
dated reguire- results to supplement its
ments data. developrent programs includ-

ing $60,000 from this effort
which apparently relates to
the Peacekeeper missile
system, Navy ASW system, and
an Air Force anti-satellite
system.

GAO Observations

Contractor officials could not provide data on benefits realized from the effort. They indicated that bemefits were not susceptible to measurement because they
had no basis for cost comparison. Further, significant production levels have not yet occurred. The contractor is experiencing higher production yield rates
than projected at the end of this ML effort. This effort was exacuted by McDonmell-Douglas but was implemented by Martin Marietta. Martin Marietta and Army
officials stated that implementation was facilitated greatly because of Martin Marietta's interaction with McDommell-Douglas and monitoring of the work during
execution of the effort. Martin Marietta officials stated that techmology from this effort has or will be extended to Hellfire, TADS-PVNS, Lantirn, Pershing
II and the Patriot systems.
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Benefits Projected

Ar Project
Completion

At Project
Initiation

$4.6 miliion cost
savings anmually
doe to reduction in

Reduced labor costs.
Increased quality and
production rate.

persomel. Inproved safety.
ROL: 28% Greater mobilization
SIR: 2.1 requirements.

Reason(s) Project Results
Not Implemented

Requirements changed. Proj~
ect was apparently mot
totally successful based on
reassessment of equdipment
developed under the proj-
ect.

@0 Observations

Feasibility study may have been done under the

effort. PBM persormel stated that there were
no restrictions against feasibility studies
during MI efforts in the early program years
but they are mot permitted now. Project was to
support mobilization requirements. Current
modernization program groudrules require
economic justification on peacetime production
requirements, The changed groundrules were
apparently a factor in not contimuing the
effort.



Examples of Manufacturing Tectmology Projects Implemented Since 1979

Project Project Interxded Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application

(in 000) (in months)

6. Synthetic quenchants Rock Island Arsenal, Improve heat treatment of S 128 26 Rock Island Arsenal
for heat treating Bock Island, IL complex steel and procuction of end-items
weapon camponents. Marvalaud, Inc., aluminum alloy work that require rapid
Westminster, D pleces by use of improved cooling from
quenchant materials. austenitizing or

solution treatment
procedures including
M85, M219 machine, M40
gun mount, and M60 A2
tank components.



Benefits Projected

At Project At Project Reasons(s) Project Results
Initiation Completion Not Implemented GAD Observations
Mot specified. Mot specified. Reportedly available for Results were recommendations of "off-the—shelf™

implementation which is equipment and instrumentation for use by six
dependent on QOCO plant G00's. It is questionable, in our judgment,
acceptance of engineering that a study of available equipment/instrumen—
study recomrendations to tation, while probably useful for the plants,
correct process control fits the intent of the MT program.

deficiencies, One of the
six plants to be specifi-
cally supported by this
effort reportedly did pur-
chase some recommended
equipment using FY 83 funds
other than MI, but produc-
tion application not deter—
mined by GAD. According to
project persomel the sta-
tus of acceptance by the
other plants is not known,



Exanples of New Manufacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Site(s) Project Purpose Total Cost Duration Application
(in 000) (in months)
Benet Weapons Lab, Develop equipment and $ 430 35 Cannon production at
Watervliet Arsemal, tooling for producing Watervliet Arsenal,
Watervliet, NY intermal threads in

Contractor not iden— breech rings.
tified by GAD.



Benefits Projected

At Project At Project
Initiation Completion

Increased protection Not identified.

for persomel,

equipment, and

facilities. Mone—

tary savings may re—

sult in certain inm

stances but safer

conditions are ex-

pected in all cases.

Reason(s) Project Results
Not Implemented

Project results reported to

and by IBEA as available
for implementation.

(Hazard classification pro—
cedures have been reported
for review, approval, and
implementation into exist—
ing regulations. Regula
tory implementation not yet
accomplished at time of GAD
review.)

GAD Observations

Effort is in essence a safety engineering proj-
ect. Safety in mmitions production is
obviously a primary concern and the results of
this effort should probably flow through to
production in the long run by affecting plant
design. However, it is possible that alternate
funding sources should have been used for this
kind of effort,



Project Title

48, Automated bag
loading, charge
assembly and
packout operations

Examples of Mamufacturing Techmwlogy Projects Completed Since 1679 But Not Inplemented
Project Project Intended Production
Project Site(s) Project Purpose Total Cost Duration Applicarion
(in 000) (in months)
ARRADOM, Dover, MNH. Automate increment bag $ 4,400 104 8 inch and 155mm

ICI Americas,

Indiana AAP,
Charlestown, IN.

General American

Research Corporation,
Niles, IL.

loading, sewing, propel-
lant charge assembly and
packout operations for
base ignited propelling
charges,



Benefits Projected

At Project
Initiation

$384,000 savings
ammually based on
mbilization day
requirements,
$820,000 equipment
cost savings urder
Jowa AAP expansion
project.

At Project
Completion

Increased production
rate, $900,000 re—
duced investment in
equipment for mobil-
zation requirements.
$1.5 miilion re—
duction in peace
time operating
costs.,

Reason(s) Project Results

Not Inplemented

No amrrent production

application.

GAD Observations

There were several other safety engineering

efforts in support of the Army Modernization/
Expansion program, apparently not duplicative
of this effort—several of the other efforts
were M. TBEA reports project in "implementa—
tion complete” category and benefits as cost
reduction (not quantified), improved safety/
heaith, and improved product quality/
reliability. ARRADOM reported $5.3 million
discounted cost savings over 10 years at
mobilization production rates. Basis not
determined by GAO., TBEA apparently decided not
to publish the savings figure,



Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
(in 000) (in months)
47, Improved instrumenta- ARRADOM, Dower, NJ. Engineering study of $ 157 13 All explosives ard pro—
tion and control available technology pellants requiring acid
for acid plants for use in process in their manufacture.

control of acid plants,
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Project Title

46, Hazards classifica—
tion studies of

propellants and
explosives

Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Site(s)

ARRADOM, Dover, NJ.

Radford AAP,
Radford, VA.
Illinois Institute
of Technology Re—
search Institute,
Chicago, IL
National Space
Technology labs,
St. Louis, MD.

Project Purpose

Establish procedures for

hazard classification
of in—process materials
involved in the manr—
facture and assembly of

explosives and propel-
lants.

Total Cost Duration

Intended Production
Application

Resultant safety design
technology to be used
to upgrade safety
regulatory bulletin
TB~700-2 for perform
ing system safety mod-
ernized facilities for
manufacture or assenr
bly of explosives,
propellants, and
amumition end items.



$3.5 million armual
savings due to
elimination of
persomel,
ROL: 13.6
SIR: 1.20
Improved operational
safety. Increased

production relia—
h11‘it'v and wmd formi-

ty.

At Project
Completion

Equipment integration
into camplete produc—
tion system and ob—
tainment of long—term
reliability charac—
teristics, Improved
operations and i
spection resulting in
reduced manpower Te—

quirements Tmoroved

QUIrcmeTILE, mpro

operating controls.,

D =Y Them 2o e D10
NEASANS ) L UJCS_L NESUL LD
Not Implemented

Production facility not yet
established.

GAD (Observations

Project is reported by IBEA in “implementation

complete” category because results were incor-
porated into equipment specifications for pro—
duction systems under an Indiana AAP facility
project. That project is not yet complete and,
when it is, it will in all probability be laid
away for mobilization. Savings projected at
initiation are based on mobilization. Project
results were also to be replicated at two other
AAP's but the facility plans have not been exe—

cuted., Indiana AAP operating contractor per-—

arrnl +ATd OAN that ha mvndant 433 1ond A
S oal war Uide Ok PTOGECl i aeal A

rectly to cost avoidance of at least $433,000

e b e € Al a1l .
for hardware because of the estabiisiment of

standardized controls that directly resulted
from scale control technology developed in this
effort. Other benefits are also attributed to
standardized scale controls, Project technol-
ogy has also apparently impacted the facility
project although equipment now in place are
subsequent generations.



Exapples of Manufacturing Tectmology Projects Completed Since 1979 But Not Implemented

Project Project Interded Production
Project Title Project Site(s) Project Purpose Total Cost  Duratiom Application
(in 000) (in months)
45, Multi-tooled Towa ARRADOM, Dover, NJ., Increase the output of S 641 39 Production of M55 detona—
detonator loader Iowa AAP Middletown, the single-tooled Iowa tors but to be adapt-
IA, detonator loader by de— able to others. M55
veloping a milti-tooled detonator is used in
machine. various ammmition end

items.



Benefits Projected

At Project At Project Reason(s) Project Results
Initiation Completion Not Implemented GAD Observations
$3.1 million armual $3.80 savings in Lack of technical success Project did not result in operational modules.

savings based on persomnel costs per combined with requirements Rurther debugging was performed at Crane AAP
mobilization re- charge. changes. but equipment is being disposed of. Intent
Quirements, ROIL: was to provide baseline data for procure-
51%. Improved oper— ment of equipment for a facility project at the
ational safety. In- Indiana AAP. Indiana AAP apparently applied
creased production some concepts from the project which has not
reliability. yet been completed. Crane AAP reportedly

gained technical knowledge through association
with the project.
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44, Advanced technology
for suppressive
shielding of
hazardous produc—
tion and supply
operations

Exanples of Mamufacturing Techmology Projects Completed Since 1979 But Not Implemented

i
z
?

:
;
E
;

Design, fabricate, and
test seven prototype
safety shields for
specific applications.

Project Project Intended Production
Total Cost Duration Application
~(in 000) (in months)
S 6,874 8 Numerous production base

modernization projects,
at various installa-
tions supporting a
broad spectrum of ammr
nition items,



Benefits Projected

At Project
Initiation

$3.9 million anmual
savings due to re—
duction in persom—
nel,

At Project
Completion

Basis provided for

future efforts to be
undertaken to auto—
matically produce
three—dimensional
propelling charge
begs.

Reason(s) Project Results

Not Implemented

Unsuccessful effort.

GAD Observations

Phase one of the effort was apparently a
feasibility study.



Examples of Manufacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Internded Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
—_— — (in 000) {(in months)
43, Operate prototype ARRADCM, Integrate individual $ 500 27 Indiana AAP facility for

system for 105mm Dover, NJ. loading equipment 105mn M67 propelling
M7 propelling ICI Awericas, prototypes into a charges.
charges complete system capa-

ble of producing

900,000 charges per

month,



Benefits Projected

At Project
Initiation

Insure safety, relia—
bility, and per-
formance levels of
end items using
black powder
produced by a
different process.

Ar Project
Completim

$264,000 per year of
mobilization due to
reduced testing.

Reason(s) Project Results
Not Implemented

Scope of work not completed.
Test device installed at
Indiana AAP but testing not
completed,

GAD Observations

Effort was “erronecusly closed—out™ in 1981 and
re-opened in 1983 to compléte the scope of work
at additional cost of $54,000. Effort supports
a facility project to establish the first Army
black powder production facility at the Indiana
AAP, The facility will be laid away for
wobilization.



Project Project Intended Produciion
Project Title Project Site(s) Project Purpose Total Cost  Duratim Application
(in 000) (in months)

42, Automated increment ARRADOM, Dover, NJ. Automate load, assembly, § 3,402 95 Mobilization require—
loading and assem— Crane Army Aomami- and packout production ments for propelling
bly of propellant tion Activity, operations. charges with center
charges with center Crare, IN. core ingiters including
core igniters. Indiana AAP, 155mm and 8 inch

Charlestosn, IN. charges, Results to be
MRC Corp. Bumt incorporated into
Valley, MD

facility project at
Indiana AAP,



Project Title

50. Computer integrated

Examples of New Manufacturing Technology Projects Started During Fiscal Years 1980-82

Project Site(s)

Watervliet Arsenal
Watervliet, NY

Contractor not idem—
tified by AD

Project Purpose

Implement a pilot
distributed nmmerical

control system to

increase efficiency of

erlilgaExy o

mumerical control

Ormratd e L1~
OpEracixiSs. ri1a0u

system is intended as
“test—bed" for exploi-

tation of CAD/CAM
technologies and for

technology transfer to CIM

facility for canmon
production,

Intended Production
Application

Cannon production at

Watervliet Arsenal.



f Manmfacturing Technology Projects Completed Since 1979 But Not Implemented

Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost Duration Application
\iﬁ %/ (iﬁ —"";ths)

41. Modernization and ARRADC(HM, Dover, RNJ Provide prototype equipment $ 1,420 106 Indiana AAP facility
automation of Indiana AAP, to automatically manufac— project supporting
propelling bag Charlestown, IN ture propellant bags and production of propel-
manufacturing and ITTRI, to inspect cloth and ling charges. (8lmm,
process control Chicago, IL printing on bags. 105em, 155mm, 8-inch
operations ZIA Associates, and 175m).



Project Title

52. Hot isostatic
pressing (HIP)

of large compo—
nents

Examples of New Maufacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)
Watervliet Arsenal, Establish production $ 506 36 Watervliet Arsenal for

Watervliet, NY technique for using HIP purchase of components
Contractors not iden- process to fabricate large based upon revised
tified by GAD. Weapon components . technical data package.

Primary intended
components are breech
blocks for 8 inch and
155mm camons.,



Berefits Projected
At Project Initiation

Ten year discounted cost
savings of $740,000
in production; $790,000
in mobilization.
SIR: 2.42 (production}
2,58 (mobilization).
ROI: 100% (production and
mbilization).

GAO Observations
On Whether Project
Meets MT Program Criteria

Other GAD Observations

Project is intended to address problams which caused
production use of results of a prior, related M
effort to be discontinued.



Project Title

51. Application of low—
cost mandrels

Examples of New Manufacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)

Benet Weapons Lab, Develop method to produce S 168 20 Watervliet Arsenal for
Watervliet Arsenal, hybrid mandrels for use production of canmons
Watervliet, NY in swaging camon for combat tanks and

Contractors not idemr barrels, howitzers,

tified by GAD,
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Examples of New Manufacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)

53, Manufacturing guide  Rock Island Arsemal, Elimination of sole— $ 123 13 Manufacturing guide to be
for elastomeric Rock Island, IL SOUrce procurement used by Rock Island
seals Contractors not by documenting Arsenal for production

identified by GAD. processing techniques and by other installa—
and formila varia- tions requiring pur-
tions for publication chase of normetallic
into guide for use by seals.

industry.
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Examples of New Manufacturing Techmology Projects Started Durdng Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)
54, Inmprocess control Bock Island Arsenal, Establish improved mamr 31,445 3% Bock Island Arsenal
of machining Rock Island, IL facturing methods of production of hydraulic
Contractor not inprocess gauging and recoil mechanisms for
identified by GAD. machining control. Ml74 and M178 g

mxmts and M45, MZAS,
and M37A1 recoil
mechanisms.



Benefits Projected
At Proiect Initiation

$233,000 anmual cost

PR SR

SavVings. Conservation
of critical alloying

elements and energy.

GAD Observations
On Whether Project
Meets MI Program Criteria

Other GAD Observations

Other efforts, possibly not MI, by other organizations
relating to HIP were identified at project initiation
but were not considered applicable to this effort
which was proposed as unigue in addressing the use of

WOLG Was propoeel & JELg

HIP for large components composed of lowa]lovs



&mlesofh&nxfacm::gkd%?mjectssmnﬁngﬁscalﬁars 198082

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000)  (in months)
55. Boring breech ring Benet Weapons Lab, To use ejector drilling $ 20 22 Cannon tube mamufacture
lugs., Watervliet Arsenal, and indexable carbide at Watervliet Arsenal.
Watervliet, NY insert hole drilling

technology to bore
breech ring lug holes.



Benefits Projected
Ar Project Initiation

Estimated minimm price
reduction of 257 due to
competitive procurement.
Possibly improved seals
with extended use life
allowing for less
maintenance and increased
shelf/storage life.

GAD Observations
On Whether Project
Meets ML Program Criteria

Project does not establish new or improved
technology but will provide process data
not otherwise available.

Other GAD Observations

Project results reportedly will also be used
in production at Rock Island Arsenal.
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Benefits Projected
At Project Initiation

S TAVg

GAD Observations
On Whether Project
Meets MI' Program Criteria

$435,000 annual cost
savings.
SIR: 2.17
Ri: 17%

Other GAD Observations

Scheduled completion will apparently slip.



Project Title

57. High speed abrasive
benet grinding

Examples of New Mapufacturing Technology Projects Started During Fiscal Years 1980-82

Project Project Intended Production
Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)
Benet Weapons Lab, Develop a new machine $ 464 48 Cannon gun tube manufac—
Watervliet Arsenal, with a capacity to ture at Watervliet
Watervliet, NY drive a wide abrasive Arsenal .

belt for metal removal
on gun tube hoop zones.




GAO Observations
On Whether Project
Meets MI' Program Criteria

Benefits Projected
At Project Initiation

Ten year discounted cost
savings of $487,000
(production) and
$973,000(mobi 1ization)
due to reduction in
machining time.

SIR: 2.36 (production)
4,17 (mobili-
zation)

ROI: 1007 (production
and
mbilization)

Reduced tool grinding and
inventory cost.

Other GAD Observations

Economic justification in large part apparently based
on 8 inch M201 tube. Justification may not be
arrently valid becase of change in requirements for
that item. Project efforts redirected after

discovery that the originally proposed ejector
drilling technique was unsuccessful.



Examples of New Maufacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)
58, TNT crystallizer for ARRADOM, Develop a remote con— 51,227 [ Items in or
large caliber mmi- Dover, NJ trolled contimous scheduled for
tions Astomated Systems, INT crystallizer production using
Arlington, T™N system for processing INT explosives
Iowa AAP, a "shory” of molten including 8 inch
Middletown, TA NI containing up to and 155m projec—

fifty per cent solids, tiles,



Discounted cost savings
over ten years of
$195,000 (production
and $1.2 million
(mobilization).

SIR: 1.20 (production)
7.05 (mobilization
ROI: 13Z (production)
53% (mobilization)
(e to labor cost

reduction of 75%.)

Rlipbination of o aafatv
EAITHNNATICN O 8 saiely

hazard., Increase in

S PRI 7.

product quality.

GAD Observations

(i hathor Drendoss
M W UKY rIOJect

Meets MI Program Criteria

Other GAD Observations

Results, we were told, will also have application at
the Naval Ordinance Station for the 5 inch gun tube.




Examples of New Manufacturing Technology Projects Started During Fiscal Years 1980-8Z

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)

59. Manufacture of ARRADO(M, Establish production $1,647 Not identi- Future 105mm and
precision cones Dover, NJ process and equi pment fied. 120mm HEAT shaped
for HEAT projec— AV Systems paramotors for momr charge liners.
tiles Division facture of precision

Wilmingron, MA cones for HEAT pro—

Milan AAP, Milan, TN jectiles.



Benefits Projected
At Project Initiation

589,000 amwual cost for
products due to
reduction in machining
time.

SIR: 1.49 (production)
1.76 (mobilization

ROI: 15.0% (production)
17.86

(mobilization)

Introduction of new tech—
nology to Watervliet
Arsenal.

GAD Observations
On Whether Project Other
Meets MI Program Criteria GAD Observations

Question exists whether this is a capital
irvestment project. Project tasks are
essentially to prepare equipment
specifications; proaure, install, and test
the equipment; prove the equipment out in
production, and then implement the
equipment in production at Watervliet
Arsenal



Examples of New Manufacturing Technology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000) (in months)

60, Nondestructive test ARRADC(M, Provide for design and S 680 Not identi- Production line for
equipment for large Dover, NJ fabrication of a proto- fied, M483A1, 155mn
caliber mmitions Mason Chamberlain, type automatic magnetic projectiie.

Inc., flux leakage inspection
Mississippi AAP, system to detect all
Picayune, ML flaws in projectile

bodies,



GAD Observations

Benefits Projected On Whether Project Ocher

At Project Initiation Meets MT Program Criteria GAO Observations

$654,000 armual savings Effort is intended to replace labor intensive batch
per line. Increased processing. Effort is intended to utilize results of
know-how and experi- Iowa AAP program in 1950's which was terminated due
ence, Significant to technical problems. There is interrelationship
safety improvement due with other projects several of which are MI hut other
to less persomel projects reportedly not duplicative.

exposure and elimination
of human judgment.



Exagples of New Manufacturing Technology Projects Started During Fiscal Years 198082

Project Title Project Site(s)

61. Disposal of final ARRADCOM, Dover, NJ

sludge From acid Holston Defense Corp.

recovery operations Holston AAP,
Kingsport, TN

operation, recover
amonium nitrate for
resale, and abate
pollution.

Scheduled
Project Project Intendad Production
Project Purpose Total Cost  Duratiom Application
fio OV FEEs PN
L1in WRAJ) LA mNItnS
Determine process to dis— 51,364 Mot identi- All items contain—
pose of final sludge fied. ing RIX/MMX and
from acid recovery composition

explosives there—
of,



ALY (Brcnem e § o
A/ WDETVarLns

Benefits Projected On Whether Project Other
At Project Initiation Meets MI Program Criteria GAD Observations
No projection. Original effort intent has changed. Candidate

production processes apparently were tc be compared
and one would be selected for detailed evaluation and
optimization. A contract could not be satisfactorily
negotiated relating to one of the processes, Effort
was redirected toward shear forming.



Examples of New Manufacturing Technology Projects Started During Fiscal Years 198082

Scheduled
Project Project Intended Production
Project Title Project Site(s) Project Purpose Total Cost  Duration Application
(in 000)  (in months)

62, Automated lacing of Picatinmy Arsenal, Autopmte the assembly of  § 612 24 155mm and 8 inch
Jackets for center Dover, NJ, Jackets for the 155m propelling charges,
core charges ICI Ameticas, ad 8 inch center core

Indiana AAP, propelling charges.

Charlestown, IN
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Examples of New Mamfacturing Techrology Projects Started During Fiscal Years 1980-82

Scheduled
Project Project Intended Production
Project Title Proiect Site(s) Project Purpose Total Cost Duration Application
{in 000) (in months)
63. Infrared monitoring  Plcatirmy Arsenal, Provide for the use of § 250 24 All pyrotechnic
of pyrotectmical Dover, NJ thermographic equipment items requiring
blending Hercules, Inc., to monitor pyrotechnic blending opera—
Radford AAP, blending operations and tions.

Radford, VA prevent fires.



Benefits Projected
At Project Imitiation

$524,000 anmual savings.

GAD Observations
On Whether Project
Meets MI' Program Criteria

Basic nature of project is to eliminate
pollution caused by residual solutions
from the IMX/RIX production process.
Project seems questionable because the
problem being addressed is the result of a
production process. The process itself
seems not be be addressed.

Other
GAD Observations

Effort is one of several (not all MI) addressing the

disposal of pollutiorrcausing by-products of produc—
tion at the Holston AAP, A preceding MI effort im
cluded an evaluation of possible alternatives for
dealing with acid plant sludge. This effort is
intended to dewelop one of the alternatives.,



Air Force Notes

Project sites, unless otherwise stated, refer to the prime contractor only.
Subcontractors for the project are not listed.

The project duration is from the date the MT project contract was awarded to
the publication of the final technical report.

No reported benefits for Air Force projects are listed because the Air Force
does not have a formal reporting system.

Projects 3, 14, 18, 34, 35 and 40 are part of an Air Force effort to automate
the production of composite structures, Northop and Grumman Corporations were
awarded 3 contracts and General Dynamics Corporation was awarded 2 contracts
to address different aspects of the production process. The first 3 contracts
were awarded inm 1977 and each company established one computer-controlled
machine that addressed one part of the composite lay-~up process. The ensuing
contracts built on the first. Each company has used different approaches and
solves somewhat different problems. These projects are to result in estab-
lishing fully integrated, automated composite facilities,

Navy Notes
Project duration is from the date the MT project contract was awarded to the
date of the end-of-project demonstration. The final technical report had not

necessarily been completed.

Reported benefits are based on information gathered by the Naval Material
Command,

Army Notes

Project duration is from the date MT funds were received in the first proejct
year to the last project execution month identified in the final project
status report.

Army Abbreviations: SIR = Savings-to-Investment Ratio; ROI = Return on
Investment; GOCO = Government-owned, Contractor—-operated; AAP = Army
aummunition plant



Benefits Projected
At Project Initiation

$480,000 ammmal cost
savings.
Reduced personrel hazards.

GAD Observations
On Whether Project
Meets MI Program Criteria

Feasibility apparently had not been
demonstrated.,

Other
GAD Observations

Effort was funded although IBFA questioned its risky
nature, Effort was terminated after ooe and a half
years on the basis that its objective ws determined
ot to be feasible. Also a requirements change
resulted in little demand for the intended application.
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Benefits Projected
At Project Initiation

Increased personnel safety
and equpment seamity.
Better end product.

GAD Observations
On Whether Project
Meets MT Program Criteria

Because this project is apparently looking
to adapt proven equipment for a new
application, it is uncertain if criteria
regarding pronibition of feasibility
studies and intent to establish new or
improved technology are met.

Other
GAD Observations

The effort is part of a Safety Enhancement Program
iniriated as a result of fatalities within the
preceding year during pyrotectmic operations.








