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UNITED STATES GENERAL ACCOUNTING OFFICE el
WASHINGTON, D.C. 20348

September 28, 1983

B~207974
The Honorable John J. LaFalce lmm "
Chairman, Subcommittee on Economic

Stabilization 122483

Committee on Banking, Finance, and
Urban Affairs
House of Representatives

Subject: Interim Observations on Effectiveness of
pOD's Manufacturing Technology Program (GAO/
AFMD-83-105)

Dear Mr, Chairman:

In response to your request, we are reviewing the effective-
ness of the Department of Defense's (DOD's) Manufacturing Tech-
nology (MT) Program., During our ongoing review, we have dis-
cussed with your staff the complexity of evaluating the overall
effectiveness of the MT program because of (1) differing views on
the criteria to be applied and (2) the limited information avail-
able on how or whether the results of MT projects have been
used. Because of these complexities in assessing overall program
effectiveness, we agreed with your staff to judgmentally select
over 100 individual projects--completed or approved since 1979--
in which we would identify and document the results. We have not
finished reviewing the selected projects and therefore have not
reached conclusions, but we are providing interim observations on
MT effectiveness as requested by your staff,

Based on our work to date, it appears that many MT projects
have not achieved the primary program goal of improving produc-
tivity and reducing Defense acquisition costs. However, there
are differing views in DOD and elsewhere on an appropriate ap-
proach to evaluating MT program effectiveness. Thus, despite the
difficulties in identifying instances where completed MT projects
have resulted in verifiable productivity increases and acquisi-
tion cost reductions, many DOD officials, defense contractors,
and knowledgeable observers consider the MT program highly effec-
tive in introducing new or improved technologies. Among the
benefits cited is an undetermined degree of spin-off technology
use by commercial enterprises.
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In a 1979 report (PSAD-79-99, Sept. 11, 1979), we expressed
concern about the effectiveness of the MT program, noting that
(1) many completed MT projects had not resulted in the use of new
or improved technology to benefit production of defense items and
(2) pPOD had never performed a thorough evaluation of the pro-
gram's effectiveness although it had existed for over 10 years.
Since 1979, DOD has used various approaches to partially evaluate
the MT program, and has taken several actions to encourage the
use of MT project results to benefit defense production.

BACKGROUND ON THE MT PROGRAM

The.primary objective of the MT program is to improve
productivity and reduce Defense acquisition costs. The program
provides funds for demonstrations of new or improved manufactur-
ing processes, techniques, or equipment in defense contractor and
pob-owned manufacturing facilities. It tries to encourage de-
fense contractors and DOD plants to implement or use the results
of these demonstration projects in the production of equipment.

A side benefit from the MT program is that new or improved tech-
nologies are sometimes adopted by commercial enterprises.

The MT program was funded at $142 million in 1983; funding
is expected to increase to $210 million in 1984 and continue to
increase each fiscal year through 1988. At any time, several
hundred ongoing MT projects involving a wide range of technolo-
gies are being managed by the three military services.

The MT program is managed primarily by the military services
through centralized program offices and engineering support
staffs. Program offices are located in the Naval Material Com-
mand, the Air Force Systems Command, and the Army Materiel Devel-
opment and Readiness Command. Some major subordinate commands
also have small MT program offices. Above the service level, the
Under Secretary of Defense for Research and Engineering maintains
a small staff to provide policy guidance and general oversight
for the program.

A DOD-sponsored Manufacturing Technology Advisory Group,
comprising representatives from federal agencies and industry
associations, assists in coordinating and promoting the program.
The group's structure is one of several mechanisms which provide
opportunities for commercial enterprises to obtain information on
new or improved technologies generated under the MT program.
Other mechanisms which can disseminate MT results for possible
commercial use include end-of-project demonstrations and various
technical publications,

GAQ'S EARLIER REPORT ADDRESSED
MT EFFECTIVENESS 1SSUE

In our 1979 report, we expressed concern about the lack of a
thorough evaluation of the MT program by DOD, and about the fact

“that many completed MT projects had not benefited the production

of defense items.
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At that time, although the program had been in existence
over 10 years, no one could fully document its benefits. We did
note that Defense journals and publications had featured MT-
generated advances in the manufacturing state~of-the-art that
were considered to have benefited the defense community and pro-
vided spin-off benefits to industry at large.

To meet the program's primary objective of reducing defense
acquisition costs through the application of new or improved
technology, the results of MT projects must be used in the pro-
duction of defense items. We found in 1979 that many completed
MT projects had not been implemented in a defense production
environment.

In responding to our 1979 report, DOD officials said that
they believed the program was providing substantial payback,
based on sporadic success stories with unaudited estimates of
savings. DOD officials said it might not be cost effective to
measure the benefits from each and every project over an extended
period and through all tiers of implementation. Our position was
that there should at least be a plan for implementing MT project
results into the production of the system the project was
intended for.

DOD ACTIONS ON PROGRAM EFFECTIVENESS SINCE 1979

DOD and the military services have acted since 1979 to

--increase the probability that MT project results will be
used in production and

--evaluate, in various ways and to varying degrees, the re-
sults achieved under the MT program.

As part of our ongoing review, we are attempting to determine
whether further evaluation efforts would be both warranted and
practical.

Implementation

Since 1979, the military services have taken various steps
to increase the likelihood that the results of Manufacturing
Technology projects will be used to benefit the production of de-
fense systems. The steps taken, however, only increase the
probability that defense systems will benefit from MT--there is
no guarantee.

All three services, for example, now require that an
implementation plan be prepared before an MT project is complet-
ed. Implementation plans encourage the use of MT project results
in production by linking projects more directly with specific
production requirements. The Navy requires an implementation
plan 3 mconths before project completion. The Air Force and Army
require a preliminary implementation plan at project initiation
which is updated and made final when the project is completed.
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Beginning with fiscal year 1982 MT projects, the Navy
requires that a "memorandum of understanding” be signed by MT
officials and responsible acquisition managers before projects
are funded. These memoranda are intended to ensure that
acquisition managers understand the anticipated benefits and are
willing to implement MT project results in the systems they are
acquiring.

Further managment actions regarding implementation may be
necessary since the results of many projects still do not direct-
ly benefit the production of Defense systems. Office of the
Secretary of Defense (0SD) officials in 1981 and again in 1982
reiterated the need to ensure that the results of the MT projects
are used in the production of defense systems, As part of our
ongoing review, we are seeking to identify additional management
actions needed to encourage implementation.

Evaluation

All services have taken some actions to identify how results
of Manufacturing Technology projects are used after project com-
pletion. However, the efforts to assess the results of completed
projects vary, and are subject to differing interpretations.

The Army, for example, has conducted annual surveys since
1979 to determine the benefits derived from completed projects.
The results of these surveys are summarized and distributed to
interested parties in and out of DOD. While the Army's evalua-
tion efforts are more comprehensive than those of the other two
services, the Army's reports can be misunderstood without review-
ing the reporting instructions. For example, "implemented” proj-
ects include projects available for implementation and planned
implementations, as well as those actually in use.

In 1983, the Navy assigned its program support staff the
responsibility to track and assess the benefits of completed
projects. 1In the same year, on a special one-time basis, the
Navy inventoried the status of all the projects it had funded
since 1977.

In April 1982, the Air Force contracted with a private
company to assess the technical results, implementation, and re-
sulting benefits of 77 completed MT projects at nine contrac-
tors'. The final results of this assessment are not yet
available.

OSD has also attempted to demonstrate program benefits. For
example, it requested both in 1982 and 1983 that the military
services identify their "top 10" success stories. Our ongoing
review includes an attempt to substantiate selected results of
these two efforts.

Despite evaluation efforts by the military services and 0SD,
DOD still has no uniform system to readily ascertain how the re-
sults of all completed projects were used and what actual
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benefits were realized. The evaluation efforts differ in regard
to (1) approach and methodology, (2) criteria used to judge
effectiveness, and (3) interpretation of results collected.

SOME GAO OBSERVATIONS ON SELECTED
PROJECTS COMPLETED OR APPROVED SINCE 1979

In our ongoing review, we are examining in detail over 100
individual MT projects completed or approved since 1979. We
selected the projects from all three services, and they represent
a diversity of technologies. Because we selected the sample
judgmentally, we will not be able to say that these particular
projects are truly representative of the total program. However,
we do believe descriptive information we are developing, and our
observations on the selected projects, will provide very useful
insights into the nature of the MT program and on some results it
is achieving and not achieving.

Because of your:particular interest now in MT program
results, we are enclosing--in draft form--descriptive information
on 30 projects DOD completed since 1979. The schedule provides
information on 10 projects--5 implemented, 5 not implemented--
from each service. Our final report will include more comprehen-
sive information on all of the selected projects we are
reviewing.

Some of our initial observations on projects completed and
approved since 1979 follow:

--While it is difficult to generalize about characteristics
of projects, many require 2 to 3 years or longer to
complete.

--Many completed projects are still not being implemented in
a defense production environment.

--Completed MT projects were not implemented for a variety
of reasons such as lack of technical success or economical
feasibility, or a change in defense production require-
ments.

--When completed projects are implemented, it is usually
difficult to substantiate the benefits attained.

--Regarding projects that have not been implemented, defense
contractor and DOD officials sometimes express the view
that there will be future benefits because of knowledge

gained.

TECHNOLOGY DIFFUSION VALUE OF
MT PROGRAM HARD TO ASSESS

while the primary goal of the MT program relates to defense
production, DOD and the military services have various mechanisms
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which provide opportunities for MT-generated technology to be
diffused beyond the defense establishment. Specific instances of
commercial application of MT ideas can be identified, but practi-
cal and cost considerations preclude the systematic and compre-
hensive identification of all such uses.

some major mechanisms from which commercial users can
acquire MT-generated information are:

--The Manufacturing Technology Advisory Group, comprising
representatives from federal agencies and 1ndustry associ-
ations. Several hundred attendees exchange information at
an annual meeting. Also, six technical subcommittees meet
at various times to review proposed projects and for other
purposes. While this advisory group has several missions,
it provides a conduit for information to be disseminated
to potential commercial users.

--End-of-project demonstrations. At the completion of each
MT project, anywhere from a few to a hundred or more de-
fense contractor, other industry, and government repre-
sentatives are invited to a briefing on the project
results.

--Technical Publications. Each military service issues
several technical publications which discuss ongoing and
completed MT projects. The publications are available to
commercial enterprises.,

In addition, DOD is attempting to establish an MT
information analysis center to more effectively transmit MT proj-
ect results to defense contractors and others in the public and
private sectors. The center would be similar to nine other in-
formation analysis centers now managed and funded by the Defense
Logistics Agency and the Defense Technical Information Center.
These contractor-operated centers collect, analyze, and store
available information on highly specialized, technical areas.

The information is then repackaged and disseminated to users in
the public and private sectors.

puring our ongoing review, we occasionally identify
commercial applications of MT-generated technologies. However,
complete information on commercial applications of MT=-generated
technologies is not collected or maintained by DOD.

MT PROGRAM ENJOYS STRONG CONTRACTOR SUPPORT

The MT program appears to enjoy solid support from the
defense contractor community. Virtually all of the contractors
we have contacted believe the program is beneficial. One view,
for example, is that--even where near term, tangible benefits are
not evident--the knowledge gained will ultimately lead to more
efficient manufacturing processes, higher productivity, and re-
duced acquisition cost to DOD.
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Because we have not yet reached conclusions on the results
achieved by the MT program, we did not get official comments from
DOD but did generally discuss the contents of the letter with
Defense officials.

Sincerely yours

Acting Director

Enclosure
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ENCLOSURE. I
EXAMPLES OF MANUFACTURING TECHNOLOGY PROJECTS IMPLEMENTED SINCE 1979
PRQJECT TITLE PROJECT PROJECT INTENCED PRODUCTION
AND NUMBER PROJECT SITE(S) PROJECT PURPCSE TOTAL CQOSTS DURATION &/ APPLICATIONS
(in months)

Army
Astomated Bpuip~  Picatiny Arsenal Make available a pro- $1,335,000 46 1050m, 175mm, 4.2 inch
ment for Assenbly  Dover, NJ. totype automated and § inch weapon
of M739 Fuze Honeywell Inc,, assesbly high speed systeas,
(4032). Hopkins, MN. production line

capable of producing

100,000 fuzes per =0
Controlled Pro- Mason & Hanger, To develop processes $843,000 29 105am HEAT T-M456 and
duction Loading Iowa AAP, techniques and equip- other cartridges.
System for 105m Middletown, IA. ment for successfully
HEAT-T M4S6A1 Martin-Marietta loading the 456 pro-
(4163). Milan AAP, jectila.

Milan, ™.

Recyling of Watervliet Arsenal, To rotary forge Fired  $461,000 48 various cannon gun
Scrap Gun Tubes Watervliet, N.Y. out cr demilitarized tubes.,
by RFotary Forging qun tobes without inter-
{rezn. mediate remelting and

casting.

Determination fock Island Arsenal, Obtain certification of $83,000 6 127 gun mount com~

and Certification  Rock Island, IL.
of an "In-House” Aberdeen Proving
Armor Steel Ground

an "in-house® armcx components and other
steel casting process armor steel oomponents.

to resolve difficul-

,
Casting Process Aberdeen, MD. ties in procurement of
{7340). armor stell castings.
Synthetic Fock Island Arsenal Improve heat treat- $128,000 26 Production of end items
Quenchants for fock Island, IL. ment of complex steel that require rapid
feat Treating Marvalaud, Inc, and alumimm alloy work maling from
Weapon Components  Westminster, MD. pleces by use of austenitizing or solu-
(1814), improved quenchant tion treatment proce-
materials, dures during process-
ing including machine
gun and tank
camponents.

a/project duration shown generally represents date MT funds received in the first project year to the and of :ruject
Jemonstration date, Exceptions are that (1} the Air Force start data is the contract award date and (2) the rmy's enl
date is the last project execution month identified in the final project status report, ..

BENEFITS PROJECTED
At Project At Project
Initiation Completion

Aoy

Cost reduction  Not identified,
(§.32 per unit},

ACTUAL PRODUCTION
APPLICATION

Honeywell produced 2.2% fuzes
using the machinery beginning

decreased need February, 1974 until May, 1981
for skilled vhen machinery wes laid away be-
operators/in- cause of low requirements.
spectors, re-

duced space

needs, less

material

handling, and

intangible

benefits.

$29.57 million Not identified, The prototype equipment was in-
discounted 10 stalled at Milan ARP and has been

year savings used on a production basis for

{Reduce rejected loading the M456 since October,
rounds from 1980.

30-50% to 58).

R.0.1.:502%

S.1.R.:47.5

Savings up to Mot identified. Implementation was initiated at
80% of the new Watervliet Arsenal in April, 1980
material pur- for manufacture of 105em M68 tubes,
chage cost. Tmplementation was discontinued
10 yrs. dis-~ after 3-4 months because of only
oounted savings . 50% success Aate, Re-implementa-
of $5,559,000 tion is being evaluated,
{mobilization)

and §6,172,460

{production) .

Not identified. Not quantified. M127 Gun Mount components,
Project resulted
in alternative
asouxce of supply
at competitive
rates and allevi-
ated pre-existing
procurement pro-
blems,

-Cost savings
of §25,133 per

year,

-Mproved safety/
-savings in health aspects
replenishing, by not quench-
handling, and ing in oil,
storage of fire -More uniform
safe quenchant hardness of pro-
concentrates, ducts.,

-safer working .
enviromment,

-reduced soil,

ground, and

water pollu-

tion,

-reduced oil

iseage.

Nor~quantifi-

able benefits:

~improved pro-
ducts

All ferrous components.

ARy
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BENEFITS TN PRODUCTION
OMER IDENTIFIED

AS
REPORTED BASIS {SES OF THE TECHNOLOGY

No savings Cost saving Two other contractors insitituted
reported. possibly rea-  automated assembly lines for fuze pro—
Benefits: lized but duction. One contractor produced 1.4
1. Improved apparently not million fuzes but has laid away the
product  measured, quip due to ul bid on
quality/ Other benefits subsequent procurement, The second
relia-  plausible but contractor reportedly is still produc-
bility, not substanti- ing fuges.
2. Lead ated by GAO.
time re- Production
duction, facilities not
3. Improved visited.
readiness,

Manufactur- Not substanti- None.

ing cost ated. Contrac-
reduction tor stated that
{$25,688 rejected romds

million pro- had been reduced
jected cost to 3% but had
savings),  made no attempt
ability to - to translate
produce, im- this reduction
proved pro- into cost

duct quality savings,

and reliab-

ility.

(ost Projection None.

reduction  based on 80
($716K dis- tubes a year
counted resulting in
savings savings of
projected), $1,267 per
energy con-  tube,
servation,

improved

readiness,

Ron-quanti-~ Mot documented None.

fied bene-  Ability to pro-

fits: dyce considered
-ability to “key" benefit
produce, (ost savings

~lead time may have re-
reduction, sulted but no

-sole assessment of

source benefits was
elimination. made.

-Safety/ Qost reduction None.

bealth im- not auditable.
provement, Other benefits
~Improved  reportedly re—
product alized,
quality/

reliability,
—Qost reduc-

tion

(§136,000

discounted

10 year

savimgs) .
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EXAMPLES OF MANUFACTURING TECHNOLOGY PROJECTS IMPLEMENTED SINCE 1979
SPNEFITS PROJECTED BENEFITS IN PRODUCTION
gl STTE(S PROVECY PROJECT NIENDED PROCTIN  atProject At Project ACIUAL PROCTIN %5 OTHER IDNTIFIED
NOEER PROUECY STTE(S) PROJECT PURPOSE TOTAL O0STS (m?‘ﬁs%/ MPPLICATIONS  nitiation Campletion APPLICATION REFORTED  AUDITABILITY USES OF THE TECHNOLOGY
Air Porce
Composites Manu-  General Dynamics To assess the benefits $504 0co 35 F-16 horizontal stabi- Major 1labor savings: F-16 composite None formally reported i
facturing Opera-  Pt. Worth, TX to be accrued from ! lizers sa?;'mgs due 56 perc.ent?; parts, ! Boeim
tions Production improved individual to decreased material savings;
Engineering manufacturing concepts labor and and estimated
TI-C-5018 fqr advanced composite material; total savings of
aircraft structure, improve de-  $918,000 for 1000
Goal is to move to a fense indus- PF-16 horizontal
generic fully integrated trial base. stabilizers.,
manufacturing capability
for high volume production
of composite components.
In-Process mn- General Dynamics To establish, demon-  $1,376,000 46 F-16 feduce the  Bstimated savings PF-16 composite None formally reported Vendors of composites
trols Inspection  Pt. Worth, TX strate and validate an costs of man- on F-16 of $5.4 parts use first module; Thicol
During Composite integrated system of ufacturing  million from re- uses several nodules;modules
Manufacturing quality control and in- composites; duced scrap, labor, at Rockwell, Lear, Lockheed,
TI-C-5217 spection for tracking reduce scrap; and time, and the Sacremento Air Logis-
advanced camposite improve tics Center,
structures through a quality
production facility.
MT for Electro- General Electric Establish an automated $1,345,000 36 Air-cooled turbine  Feduce labor Inmachining  While the process is  Hone fomally reported Yone
i i i in- rotor disks for costs and single disks, not being used on bore
chemical MachiningCincinatti, og  electrochemical machin . labor hours oolled disks, it
26-C-0213 ing system and a process Advanced Technology leadtimes o entry '
) for generating complex Engine Gas Generators were reduced is b:::! used on parts
shapes in gas turbine 53 percent. for CPX, T™~700, F-15,
engine components using More complex and P-100 aong other
this automated system. f:.’é:shg" be systens.
Manufacturing Pro- Vought Corp. To demonstrate and vali-  $146,000 13 T-38 aircraft - con- Reduced life ?cojecneq re- ™38 ailen_:n trailing None formally reported None
cess for Skin pallas, TX date low costd and inno- tract was to result in cycle costs; turn on inves-  edge, 30 ailerons were

Stabilized Com-
posite Structure
78~C-5108

Manufacturing Pro- Texas Inst
cess for Low-Cost Dallas, TX
Hernetic Chip

Carrier

78~-C-5147

vative skin stabilization
manufacturing methods for
composite secondary
structure which is cost-
competitive with honey-
comb.

To demonstrate nonautoclave
cure processing techniques.
Janvary, 1980, an additional
objective added~-to develop
a repair manual.

Optimize production
processes and techni-
ques required for low
cost carrier package and
to establish that pack-
age as an accepted stand-
ard for future military
and commercial uses.
Must be optimized to be
manual and automated
processing and testing
techniques,

$896,000 38

for testing by

a limited production be production ment of 2.1:1
Alr Iogistics Center,

run of graphite compos-cost-competi- based on 10

ite trailing edge tive with year service

wedges, currant item life of 800
aircraft, Met
400 percent of
performance
requirements,
Need for main-
tenence greatly
reduced

.

Aughes, Rockwell, AIL,

None formally reported
GTS, Martin-Marietta

All military electron- Reduce costs Reduced the use We were advised that
ics systems of HCs; im~ of gold, improved BOCs (pru?anly those
prove relia- reliability, re- for memories) are used
bility, in- duced costs, re- in the Lantirn, Mram,
crease use of duced space and  JTIDS, P-15, and B-1
HCCs weight (1 board programs
with HCCs equal
to § regular
boards) .

a/Project duration shown generally represents date MT furds received in the first project year to the end of project demonstration date.

Sxceptions are that (1) the Air Porce start data is the

wentified in the final project status report.

contract award date and (2) the Army's end date is the last project execution momth
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EXAMPLES OF MANUFACTURING TECHNOLOGY PROJECTS IMPLEMENTED SINCE 1979

PROJECT TITLE PROJECT PROJECT
AND NUMBER PRAJECT SITE(S) PROJECT PURFOSE TOTAL COSTS DURATION 5/
{In months}
Nawy
Gallium Arsenide  Microwave Associ- Bstablish domestic,  $501,000 34
Substrate Fabri-  ates, Inc. Burling- production capabili-
cation (DNA 00650) ton, Mass. ties for fabricating
high quality gallium
arsenide wafers,
pelidding and Re-  Westinghouse Providing [zodtx:t:.ien 256,000 18
sealing of Hytrid Baltimore, MD and renm.facturm
Microcireuit :ﬂﬂx:ds for hget;:s“i?g
Packages (DNA 00253) reseal.
microcircuits.
Automated Test RCA, Moorestown, NJ  Develop test set and 677,000 18
for Phased computer program
z‘;:;n Antennas methods for near-field
(DNS 00475}, testing of phased array
anternas.,
Manufacturing varian Associates, Modify or simplify 265,000 28
Technology for Beverly, Mass. the manufacturing .
Cross-field process for cross-
Meplifiers tield amplifiers to
(DNE 00005) lower production costs.
Power Traveling-  Teledyne MEC, Inc.  Reduce manufacturing 2,239,000 %
Wave Tube/Airborne Palo Alto, CA oosts of traveling-
Expendable Device Raytheon, Waltham,  wave tubes used in
(DMD 00024) Mass. expendable decoy program.

INTENDED PRODUCTION

BENEFITS PRQJECTED
At Project At Project
Initiation Completion

BENEFITS TN PRODUCTION

ACTUAL PRODUCTION AS
APPLICATION REPORTED

BASIS

ENCLOSURE

OTHER IDENTIFIED
USES OF THE TECHNOLOGY

U.S. electronics
manufacturers

Rybrid microcircuits
used in P-14 aircraft,

depot repair facilities.

For testing ABGIS
SPY-1A radar antepnas,

For use in producing
cross-field amplifiers
in ABGIS SPY-1A radar
system,

For use in producing
travel ing-wave tubes,

a/Project gluration shown ger.\erally represents date MT' funds received in the first project year to the end of project
stration date. Exceptions are that (1) the Air Force start date is the contract award date and (2) the Army's end
date is the last project execution month identified in the final project status report.

$3,500,000 MNo projec-
savings tion made
per year.

Expansion of

defense indus-

trial base.

$7,500,000  $10,000,000
savings per savings

year, In-  Shorten turn-
Crease parts around time in
availability. rework,

$100,000 $400,00 savings
savings per per ship De-
ship, De-  crease testing
Crease test- time,

ing.

$4,416,00
savings or
about

$4,300 per tube

$4,000 sav-
ing per tube

$44,800,000 $10,000 saving
savings for for quantity of
quantity of 6,000 tubes
12,000 tubes

Microwave Associates
Burlington, Mass.

P-18 Aircraft, Standard date
ARM, AIM-9L, AAMRAM and

$25,000,000 Part of savings
savings to represent ocompari-

of first run costs

Some large Weapons System
Manufacturers have implement-
ed the technology for inhouse

Expansion using new technology consumption, Some smaller

Phoenix Missiles of Defense with subsequent firms have become supplers,

Industrial runs. Not auditable

Base as actual cost

savings,

wWestinghouse None Re- Several microcircuit firms
Baltimore, Md, ported have purchased equipment
Naval Avionics Center developed under the project.
Indianapolis, In,
Selected microcicuits in
several systems
RA $1,200,000 Comparison of actual Other systems manufacturers
Moorestosn, NJ. savings to cost to test using visited RCA to discuss use

For testing ARGIS SPY-1A date
radar antenna

new technology with

of technology on other

estimates of coet if phased array antemnas. RCA is

antenna had to be
measured using con-
ventional testing
methods,

Varian Associates, Inc. $2,937,000 Cost savings are

Beverly, Mass,

For use in producing
cross-field amplifiers
in ARGIS SPY-1A radar
systems,

e

Intended project re— None
quirement did not exist Reported
at end of project, Re-

sults applied to other

tubes being produced

for TOD by Teledyne

and Raytheon.

based on actual
price of new tube

estimated cost of
tubes using prior
processes (adjusted
for inflation and

and learning curve).

is now expanding on the tech-
nology for use on the ARGIS
SPY-1B now being developed.

Technology being used in
development of tubes for
ABGIS SPYIB. Use is planned
in production of tubes for
SPY-1B.

DOD purchases the new

tubes and supplies
them to the prime

contractor as govern-

ment furnished
equipment,

10
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FXAMPLES OF PROJECTS COMPLETED SINCE FY 1979 BUT NOT IMPLEMENTED

PROJECT PROJECT INTENDED PRODUCTION
PROJECT TITLE
TOTAL COSTS ~ DURATION APPLICATIONS
AND NUMBER PROJECT SITE(S) PROJECT PURPOSE k= mt_hs%/
Ay 4
Oontinuous TNT Pro-  Armament Research Establish pilqt plant to $2,486,000 93 ™T productions.
cess Engineering and Development ogtimize and improve con-
{4237). Command (ARRADOOM), tinuous TNT pmductmn
: Dover, NJ. process, (Revised)
) bey & Zimmerman,
i philadelphia, PA.
: Iinois Institute of
; Technology Research
P Institute {ITTRI),
. Chicago, IL.
Radford Army Ammun-
ition Plant {AAP),
Radford, VA.
automated Bag Ipad-  ARRADOOM, Butomate increment bag $4,476,000 103 mbiicl::‘l:m:o pmdmili?nm t@cmig&mf:
ing, charge assembly  Dover, NJ. loading, sewing, pro- :%lm an; 155%!’.29!8.
and packout opera- Indiana ARP, pellant charge assembly
tions (4228). Charlestown, IN.  and packout operations in
General Mperican support of mobilization
Transportation Cor- requirements,
poration (GATX),
Niles, IL.
i iti items containing propel-
ARRADCOM, Use pyrolysis technology $100,000 2 All mmnitions
mﬁi:noglgnr? Dover, :’u. to convert plant refuse laé:s ; E:plosim, and/for pyrotechnic
B olid Waste (4481).  Georgia Tech Dniv-  into usable fuels, materials,
ersity,
Iowa AAP,
Middletown, IA.
Iow Cost Recipro- Fock Island Arsenal, Manufacturing procedures $110,000 81 All Army weapons systems particularly
cating screw Molding  Rock Island, IL.  for injection molding of small arms camponents,
of Thermosetting reinforced and non-rein-
Plastic Weapons Re- forced thermoset plastic
quirements (7419). materials
Fabrication of Rubber Rock Island Arsenal Manufacturing process pro- $97,000 % Rubber items used in ¢ o pro-
Bd Items Using * Fock Island, IL.  cedures for microwave vul- posed weapons s ysta:sc,me:.ge|,‘, obtarator
Microwave Bquipment canization of rubber end items, pads for camnons.
(7650} .

a/Project duration shown generally represents date MT funds received in the first project year to the end of project demonstration date.

Exceptions are that (1) the Air Force start data is the contract award date and (2) the Army's end date is the last project execution month

identified in the final project status report,

ENCLOSURE |
BENEFITS PROJECTED

AT PROJECT AT PROJECT REASON(S) PROJECT RESULTS
INITIATION COMPLETION NOT IMPLEMENTED
By
Cost savings  Process improvements Apparently a technically unsuccessful
~f $2,477,000 (reduced production effort, (Project halted with transfer
per 9 months costs, decreased pollu- of funlling to other programs.)
operating tion, greater safety,
period. higher yields)
Cost savings  Reduced labor costs Production requirements ed.
of $4,575,000 inproved safety, re: chans
annually duced operating person-
S.I.R.: 2.08 nel and greater mobili-

R.0.1.: 28.37

Cost saving
of $524,000
annually,
(Due to oil
savings of
66,000 bar-
rels,)

Cost reduction
and improved
component
performance,
(Estimated
savings of
$170,000 on

a component
of M1 Rifle)

Cost savings
wnit of
$38.00 per
unit of
"thick-sec-
tioned rubber
end items,”

zation capacity.

Pyroly;is technology proven not
economically feasible,

Potential 308 less man~ Handguard for M16 rifle is being
ufacturing costs on M16 redesigned. (Production requirement
rifle handguard assem- changed.)
bly. Manufacturing cap-
ability for high quality
components with signif-
i(_:gntly improved service
ife.

Not identified. Lack of production requirement.



i

ENCLOSURE I

FXAMPLES OF MAJPACTURING TECHNOLOGY PROJECTS COMPLETED SINCE 1979 BUT NOT IMPLEMENTED

PROJECT TITLE

AND NUMBER PROJECT SITE(S)
Air Porce

Mvanced Oomposite Fohr Industries

Engine Static Struc-  Chula vista, CA
tures Fabrication

76-C-5429

MI' for Advanced Rockwell Inter-
Fotary Launcher national Bl
80-C-0406 Sequndo, CA

MX/AIRS Heat Exchanger Northrop Corpora=
79-C-5053 tion
Hawthorne, CA,

Manufacturing Process Woven Structures
For Quartz Broadgoods (HITCO)
Production Campton, CA,
76-C-5215

Low Cost, Foreign General Electric
(bject Damage Resis- Cincinatti, OH
tant Organic Matrix
Fan Blades

T4-C-5072

PROJECT PROJECT
PROJECT PURPOSE TOTAL (0STS DURATION a/
(Tn months)
To establish low cost $165,000 n
fabrication techniques for
organic matrix composite
F-100 engine augmentor ducts.
To establish manufacturing $199,000 16
methods for fabricating
efficient hybrid composite/
steel rotary launcher tube
structures,
To establish and optimize an  $331,500 40
econamical approach for fabri-
cating the MX/AIRS inertial
guidance system spherical heat
1 9
To acquire a manufacturing $648,880 s

capability to fabricate and
process a high quality 4 & 8
foot widths of 20-harness
doubleface satin broadgoods
using 7-micron diameter filament,

Development. of "foreign object
damage”® resistant fan blades
which can be manufactured in
production quantities on a re-
liable and reproducible basis
at costs lower than their
metallic counterparts,

§1,988,000 93

INTENDED PRODUCTION
APPLICATIONS

£-100 engine augmentor ducts

B-52 nuclear launcher, and
Launcher tubes in other .
existing and future aircraft

MY/AIRS inertial guidance system

Satellites

Future A.F. engines
C-5A afrcraft/T¥ 39 engines
F-103 blade

BENEFITS PROJECTED

AT PROJECT AT PROJECT
INTIATIN  COMLETION

Lower produc~ Similar to those cited at
tion cost project initiation.

(170 specific

amount cited)

Tmproved, A projected 44% savings in
less costly, fabrication cost because the
and lighter  hybrid steel composite
nuclear launcher tube is 4,000 pounds
launcher lighter than a steel tube
tubes launcher,

Reduce cost  Unknown because final report
of providing  in process
heat ex-

change to

well below

$4800 unit

cost by

developing a

less labor

intensive

manufacturing

process.

Provide new  New manufacturing method
capability to extablished
the product

Low pro- Fabrication costs of large
duction camposite fan blades of the
cost/higher  F103 size could be reduced to
production 60 to 708 of the cost of
rate for fan titanium blades, Manufactur-
blades ing tectnologles used are
applicable to other engine
Tmproved composite components,
engine per-

formance .

Reduced life
style costs
for subsonic
aircraft-$10
million/year
for fleet of
200 aircraft

ENCLOSURE !

REASON(S) PROJECT RESULTS
NOT IMPLEMENTED

Augmentor ducts required
engine qualification testing
before they can be used in
production,

This was one of two competing
projects to meet the B-1's re-
quirements for a multiple roc-
ket rotary launcher. According
to Air Force engineers, the
other project was selected for
implementation as the Air Force
viewed it as more successful.

Technically unsuccessfully,
failure to fabrication heat
exchangers which met specifica-
tions.

The 7 micron filamet is not com
mercially available and no
source has been found,

The project is considered
technically unsuccessful because
the fan blade did not meet the
foreign object damage resistent
requirements, However, portions
of the technology used in making
the fan blades are considered
technically successful for other
end tems,

a/Project duration shown t?‘eenerally represents date MT funds received in the first project year to the end of project demonstration date
Exceptions are that (1) the Air Force start data is the contract award date and (2) the Army's end date is the 1ast prod ion mo
identified in the final project status report. Aoy project execution month 12



£l

*Abotanp;

MOU UJTA Bpet SI9T10q 3533 0F
186 "uer Ut papuny ses 30alaad
Ii UO-MOT[0F ¥ *UOTejuamSTdaT
SIPTPRMAIT 10J PIQUIIUT ICU

Sem pue Spunj JuSEKoTassp pue
YoTeasal yita popuny sem 309falg

*saqm
237TCq UO 3Sh 303 [NJSSA00ONSUn
ArreoTwpey sem j0afoag

*Q0H ueas331P

© 3SOUO JFeadaTe pajabaey

303 saebewew weaboad oy Jeyy
Od9 pestape szsautfus 309(oad TH

*3elod ey bur
~Inp BYqRTIRAR ATTRTOISWID Wed
—8Q 25q13 [ROTWONCOD 3ICu B Jeyy
O pesTape sasauthus j0sfaxd W

‘Afotompey ButImsaa a3 esn
03 30U PI3O3T3 I000RINKO B3
eyl (M pastape sasautbul YN

AT 1N
SIS LoAMMA (S)NDSVRL

1 RNSQTINT

*suorjeorTdde 3jo-urds Ul paj[nSal sAey LBW ‘UOTITUTI3P INO JO IKIJUCT 3y3 Ul pajusu
-atdut jou ybnoy3Te ‘a7ge3 3Aoge 9y3 ul s3oafoid swos ‘papudjul Arriewrid se uotionpoid ut pet1dde ArTenioe
uaaq aAey s3Tnsal 3o0afo1d 1ayjaym o3 burproooe ,pajususidut jou, pue ,pIjuswsatdur, se s303{o1d pPITIISSEID Q¥D "¢

*M3TA31 1nO ur papniour s3jvafoad zdyzo TTP

pue asay3y uo 3Y6ISUT [eUOTITPPE 2pTAcid PTNOYS YOTyM SUCTIBAISSQO QYD SpnTout [T1s 3iodel Teury Ing *s309{01d

TeNPTATPUT 3Y3 JO 3uswbpnl Jou £3817jus S31 utr werboid Iy ay3 Jo 3juaubpnl Butwioej IO STSeq ® w10y Jou op Aayy,
*#at1a31 Oy Butobuo syl Ul pa1asod s393loxd 00T 1340 jO satduexa [Te sINSOTOUR STYI U papaTout s30aload ayr °1

15930N

*3acdax smEs 30elaxd Teuty ayy UT POTITIUAPY
[uoE vornoaxs 302faad 3seT ay3 ST 3jep pus s,V A3 (7) PUR Sjep DIGME 10RIIUCO Y3 ST 23ep 3IWIS 30I0d 2TV &3 (i) Jey3 aIe suorydeoxd
*a3ep uoTIemsucmsp 300faxd Jo pue ayl 03 Jead 30afoad JSITF I UT PIATE0RI Spung IW 23ep suwvsaxdaa ATTezausb umoys uotjeanp 09load fe

*furTIoa 30
ssaooad A@sco Arauexrixe
3y} ajRUTWT[d 03 19pIO
UT WP 183eM pue WeNs
. Teak 1ad Ul seqny I8TICY TTem (01400 SNA) sXML
speu sbutses *833110q AaeN JO [neyIano Kaeay pumdxe 03 ssaooad "N ‘wogsbutar 97108 BuTTTEISUT
uoj3oafoad sburaws 3800 o 000°04S$ pue ayvdax Uy SpIRAGTUS TeARN UT 980 1od 8t 000721$  Bupuutog oryeubew doTassa I97304M 293804 3O PO ParoadT

*SSTIITIRF AnRN @
aoetd ut Apeaare Juaudinbe
futuesto 38( prepuess

Eutsn sagny JaT1oq TeARN (6¥€00 SNO)

vk woiy s3ysodep paey 3o 90 99EM BUTIEATAD)

apeu  aad sEuyavs *823710q KN JO ThEYIMO Teactda a3 03 ardroutad GW ‘Teane] Bursn Teacwsy 3tsodag

uot3oafoad sbutaes 3800 N 0007624718 pue atedaa ur spreAdius TeaeN ut asn aod 43 000°£9i$  @Tzzou uoTIEITAeO ATddy “oul ‘sOTIneucapil BIeH ORI, 33T1CR

*&yrend
pue PIOTA a0adu] puk
3800 20NPS2 03 SUMPTD

Teak Teo13d0 UOTRoRAzITP Bt
wwoxd  aad shuyavs *3JeATY 9V pUe [N ‘8l-d ‘VI-d -INORINURE 10 SPORIR  'BD ‘seTefv SOl (11,00 ¥ND)
0 Jo sbuyses oy JoqeT  0000004SZ$ *gg-AV 203 (anH) s3tw Aerds1a dn speel €t 000'961/L$  uoTaonpaxd YsTTORAS? OL "0 3JeAOATY saybny  soTId) UOTIORIFIT
"3Jenate 103 Aqe YA ayouecy (06900 WNT)
-3108 818q13 2T prey UOTS  3JRADATY I0d SILI
Tek UOTIRTPRI JO UOTIOND  -TATQ UOTIONpOId Te213d0 pasH WOt
*spew  1ad sbutaps FeIITY -cad butamjoegmew aAYy  TRRT0-OTIPRTE -erpey 303 Abotou
suot3oalaad sfurses 3500 000°00L¢$ aIN3Ng pue  SSTTSSTH YoUNe] S6TRY) punoxd (43 000°LiE$  -O3732 3500 USTTQe3sa oL 11 -pal futanioeznuen
Krrigeyraz * furaniowy
JUAMNNTISUT -nuew pue yIomaa ‘ared
paseaIdu] ‘po —31 JUSUNIISUT TeT3AsUT
*opea suoryoafoad But -tasd awed~0z i o) 103 UOTIEAS UOTIONP  *sseW ‘abpraque) (16700 VNO)
-ARS 350 ON KITTIGRTTaa  Jeao sButaes  ‘0BRI0 ueS (RIUN) AITTTIORd MIOMM ATV TRABN -cad 3593 pue votidads  satacgesoqe] xed  3SAL pue UOTIVAdSUI
JURNIISUT pesERIUT (00’ 009°66$ I® A3TATIOR SoueuUSUTRW T3ART 30dsp 104 62 0007 L9¥3 -UT pejEUOANE USTTQEISE R0 YIU3§ SITIAD  JUSUNAISU] [RTAIN]
Kool
(syauow ut)
NLIFIB0  NOLIVILIN SOIIDIKAY /e ROIIMIMD SISO TMIOL F50&Nd LOA04E (5)a1Is 1xarmd TABN QY
Ioarosd Iy IDarosd IV NOLIONOOHd GRGREINI  LoGroud 108004d FUIL 10800ud

@INGRITINL ION LOE 6461 IONIS QALITAW0 SIOAMOMd ADOIONHOAL ONTUNIONAONYK J0 SIIAWNXE

1 3¥0S070NT





