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This volume contains information on the projects the General A~~ou~ti~g 
Office (GAG) reviewed. There are three sections--one for each military service. 
kTithin each service, projects are grouped into the three categories reviewed. 
Project status is as of late 1983. 

To evaluate program effectiveness, GAO judgmentally selected 132 Hanufactur- 
ing Technology (XT) projects from a un iverse 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 program. 
(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 NT 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 
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Request for copies of GAO reports shoufd be 
sent to: 

U.S. General Ac&ountjng Off ice 
Docume~~t handling and Information 

Services Facility 
P-0. Box 6015 
Gaithersbur?~, Md. TO760 

Telephone (202 f 275-6241 

The first five coprcs of indivjdual 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 publications 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 must be prepaid on a cash, check, 
or money order basis. Check should be made 
out to the “Superintendent of Documents“. 



servicefs application of availa DO3 pragra-, criteria for p-roJoct ;uzJing, (2) valra1ty 
of project results and accompanying cost and other benefits, and (3) reaso3s why the new 
or improl-ed technology for compls~ed projects nad nut been implemented. GAO'S revi2w of 
each project included discussions with personnel of the military services responsible for 
r e v i e w i n @ 0) approving, and ad~i~ist~r~ng the XT project. GAO also reviewed various records 
including the XT project proposal, implementation plan, project contract, periodic project 
status reports, final technical report and cost savirlgs report with supporting documenta- 
tion. In addition, GAO 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 to assessing over- 
all XT program effectiveness. 

Because of the method used for project selections, GAO cannot generalize the project 
review results and conclusions to the total universe of NT projects or the MT program as a 
whole. 
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33 Future aircraft. 
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.&me 1933 withxlt leaks. 
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G=FJ*, Ft. Rxth, f=W -w=, 
TX. inclxxiirig l&nation of 

axpmsts, for advmcd 
al- aircraft prbary 
stnrm. specific ob- 
jectives, in order of 
eophasis, are lau met, 
dcawge toler~, ad 
l&z+&ght stnmcture. 

27. Vacinxu knt pressing Gmeral QfIEaldca Toestablishn&-cdsof~ $ 831 
of large titzmilm Corp., San mego, ufacturing large, stzur 
poder IEtiluqg CA. tural shapea fran pre- 
Shapes alloyed titaniun p&r 

utilizing cmsolidatim 
teclatiques that can be 
adapted to existing in- 
dustrial equiprent, thLs 
elirnlnating the reed for 
large -8Jf-l esuipment 
expaditures. 

69 
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l+mIre aircraft. 

l3lgimi and airfrares. 



Benefits Projected 

At Reject 
lnitiatim 

K Reject 
Gzqletim 

~~tr~tirn Rvtcost 
over forged aqo- saving of $5,ooo PI 
m-Its, imrease aircraft, fuel saving 
stmchral irue (duetoPa2ightreduc- 
grity,anIredufe tim) of 3.146 gal- 
keight. lms per flightlmur, 

atdimrms&icusbat 
effectiwzness. Total 
saving for promre- 
wnt,t,atims,and 
suppoa is esrimated 
at $316,EXl per air- 
craft. 

lheprojecteq+zertold lls 
that itws mt iql~ted 
m the F-16 M of 
tmlirlg requimts En3 
theadditimalcvstof 
(%Ei@ngptitimnethods 
maircraftalreadyin 
pmcbctim. 

~t~~.~~of~~~rn~~ 
tr~t~~~le~m~~~~prnj~t 
m laminated strwtures begun in 1970. kmrd- 
ingtotkpmjectmginzer, all types of ab- 
craftcd.dw.ethismeti. #uerefancemed 
thispmjectwsdirectedta*srdad iten 
design. Xr Force officials, Me ackn+ledg 
ing thatdesignwas part of thepmject,stated 
tbttkprimuv@~toestablishthe 
dachning &ess. 

kiucemstsof tbtential major cc& Altematiw cu&ods are xrme 
titanim stn&ures t?iavhgdpoteu- easKmKid. 
ani pmvidealtex- tuy hfd=r suality 
native to bt iscs- parts. 
tatic pnzssingprw 
ce5.s. 



28. -t ilm3mtiw Ear Ir*lustries, To establish axI de.crx~ s 4-02 28 l+mJre aircraft. 
ompcsite nnmfa~ uula vista, a. strate a = ~~~ 
mre techi- WtiLch is appli- 

cable to the fabricatim 
of advame anpsite air- 
frzw or zkivx~& oapr 
siteairftxa5orecgine 
stmctsues or both. 

29. Wd repair scaleup Gemral Ekt~%c Co., To establish a cost-eff~ s 449 
cirkdmiti, a-l. the, reliable, a1~7 repro- 

ducible nmufacturing 
proas for repair of tut- 
bineairfoilsby- 
refining- d--as 
andcrackrqairtech- 
niquesdwelopBifranan- 
othzr cmtract. 

43 AllErgims. 

43 



Lk!fim prwes.s 
specificatim 
ad reduce repair 
and Ixplacarpnt 
m&s. 

%ne pmjected. .kmrdiag to Air Force offi- tek%E?ral EL~triC use3 this progress extensidy 
cials,me~LDgtstics foramaxialpq0ses; itdclesmtrepair 
center is consi- use bl&esmrdlitaryaq&wi. Severalmomezc 
of this t&logy, hit cialairUnesm3tkSmktmioAir 
lx&s to pus* erJqn3nt 'bgisti~ center are axIs- we of thBe 
md~tacal redts. AltIxx& the pmject as designed to 
Orders. set gemed Lules, tie pmoess Qs sw2ce6sful- 

ly &zaL3liskd for o&y me alloy for &ich 
the ?Q cmtractor has patent rights. 

Pmvide new capability New llxm.lfacm Alternate izfdudcgy is mxe 
tor!Emfacturethe method established. ex3mnid. 
prcdlct. 



c 

d 



s@dfieanri_v ilqn-cw 
the reliability am.3 
i*rtkmXof 
.Xr Force elec'Wmic 
systems with print& 
wire bards. 

.ivmuud sasing of $4 
dLlim per satellite. 

Significantly reduce 
productim costs and 
expmd ;lat-ion's 
capabilitytopm&2f! 
apposite structures. 

This projectwas request&by the Air Force 
~~~irn,~~~~to~~~ 
as a?CghpriorityELTpmject& plans to 
use the resdts soonafter omgletim. 

his pmject is almstoonplete. tirthrophas 
~~l~~~rn~~~ts~t~ 
~~to~~~p~s~t~ 
day. ?4xthmp officials said this pmject, 
intqrat&withother mite pmductim 
pmjects(SeeAkForcepmje&3),has 
si@ficantlyr&wedthetinrz~to 
w-. 



35. ?4mfacturing ted-r --a To ated the prddion io- S1,723 40 F-5; T-38; F-16; all 
rbdofy for Corp. lfbapap, w. tegraticnamceptto in- alI= * 
axqxssites -y cue establis~t d 
mem mlidatial of alvaxed as- 
Lntegraticn sedly ll&-ds for effi- 

cimtr5mlf~~ofmm- 
positeaircraftstruc- 
turm. (SeeAir Force 
Ilotes). 

37.bimfxqtechr>-@neralmffi To establishdt~tmtkd $1,982 
logy for ax@ex Corp.3 Ft. kbrth, 0fQBmf~turingconp1ex 
mite structure DC. amqc6ite fuse&e stnic- 

tures. 

38.l4Tinuf~~ t* RoclaRu Tnterndai- Toestablishaddam- $1,950 
logy for ncnt-ato- alcorp.,EL strate generic curing 
ClavefabriGaknI Szcldo, c4. izeelmiw for 35odegree 
ofcaopasites cluing orgdc matrix, ard 

artvanced oanposite star 
turesRotrequiring~ 
vseofaRalt~,whi& 
calbf!usedtop,rodufe 
composite aircraft star 
ture. 

61 
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All ailfmm3 .%d 
=a=. 

F-16 d zxbancd 
ta%icciifQhter 
(aircraftmtyet 
inproduction). 

44 F-16; F-15; B-1; 
--l-P 
aircraft. 



Save 5-ZCiZ in axts, re 
d-me wdght by 15-m, 
ad izpmve quality. 

REdllCEtCXJliOgandO~ 
costs significantly, 
lwrenergyrquire- 
limts,tiwflexi- 
bilityof factoryprw 
ductim flew, ard re 
ducenxlreanring 
oxts since txmxla~ 
arexrymive. 

This project is part of az~jor Mr ForceE 
effort to ~~~~~~p- 
dl!&ivity* 'I&Air Forcepredkts tkt 
this project's results will be t!! basis 
of the Eastumted&Lntetim 
fztoryof th? future. 

According to !+T offic.iaLs, ?K M ~~rFor~~p~~~~~ 
will rmt be used to pay for any General I@auics for thts project's first 
design Qmic. phasebut filanllpades'~mly~ 

nxnpaywxiLdkseleSedfortIu2 
&iiticaal@ases. fheral~css 
~to~t~t~~~~~. 
'I& Air Force r-ted mdobtaiwd thz 
agreanznt,tichisnotbin&ng,oftop 
nr;znaganstto inplannt if tipmjectis 
slxcessful. 



Frojecr TXtle project Sit&s) 

40. HI for -itea !ktlmp Corp., 
asay producthi Elzwtbroe, GA. 
integratial 

41. Integrated blade Gewal Rectric CD., 
illspaztial altcEat- ci.lxhMti, al. 
dP=Pmcessing 
xd irEp32tim 
mdules for an 
integratedbla-le 

Prujectkqxxe 

To ~ezrithepmdwticm 
integrati~anceptto 
il-cme establistit al-d 
testing of -asseur 
blym&~& for efficient 
dacture of mite 
aircraftstmctures. (See 
&Air Force notes). 

$1,641 

To establish, Wd arrd test $7,050 
xlvawedturbinzbladeand 
vane inspectim rIcdulea 
offeringsignificz& 
iqmmts over amvei- 
ticnulirrspectiontezh- 
niques. To det- 
spfxificfacilityrequir~ 
ufslts and to hzild, test 
aTKl ixLstall dditimal 
turbinebl&eanivaw 
insp2imnohrles and 
IBIS infonmticm mupter 
systcs forotkrtri-ser- 
vice users. 

25 All aircraft. 
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Bmdits Asjected 
stPmject Mtiathi 

peducelaborboursbyup 
toYfcdd=lce 
natial’spnxIwtion 
=4=WW for - 
site sxsrwtures. 

~~~~tof3~j~~~to~~~ 
establish al htegmt& aqxdte mcufs&udng 
center. lheca~tractor infodus it intgds to 
iIl@~tthepmject’s maiits. 

ofthisproject%fmdirg,5XispmddedbytheAir 
Force,B%bytheRivy,smil~bythekq’. ate 
ALr Forceis thzleadservicemthFsproj~t, 
tichisdisxtfxlatallengimrepalrfacillt~ss. 
JnJznl.1983,ckmraLEtectrictiormedtheAtr 
Force it II-I- to use this project’s dts in 
itsarginerepairfacilltiesm5ditaryeng[nes. 

___-. -I-. ..-.-. _. .._- . . ..-.... _I. 



Project Title Project Site(s) 

sewed 
Project Fmject Intecdd ?rrxiucticn 

Project Pxpose Total C&t Ibraticm Applieatim 
(inrn) - (cl Ilmths) 

42 mdv * ,alrrentsurface careraf Electric co., To extend the techical s w 3 ll-e TFw,IF34,cF41, 
inspecticnof disks CXwirmati,cH. effortsthatwzre mnthtct- B9, 585-21, FlOC, 

edurderamtkrpmject F103 acxl IF33 turbiw 
axIt establish, fabri- -* 
cate, test, and demn- 
strate tw autamted pre- 
pm&cticRl&ly alrrent 
scannkgsystanscapable 
of inspecting critic!.al 
areasof aircraft 
turbircqicemtating 
Farts. 

43. hC for nondestructive Systems Research To caxluct a cooperative IQ $11,400 
eval~tioo systers Laboratories, pmgrm for an integrated 
to ilrplmt re bytal,m. (12 arid generic l-bmdestructive 
ti.raEnt-foD stlbmltractors) evaluationrquimito 
for gas turbine estabtihandfnplawt 
m-- mtirexaznt-for-cause 

ri&kdd~ for e-giw 
aanpaxnts inanAir Force 
engine facility. 

44. Him digital kstingtwse Electric To establish axrl dmtrate $ 826 
m-=-wMNx Corp., Baltire, ==f=turingProcessg 
techniques MD. arrl ca-&mlfordense 

mcessorcir- 
a&try used in airlxxrkz 
raiar signal proo?ssors. 

55 Fl03ardTF34(turbiz 
E¶lgkS>andthe~ 
Anttio Air Lo&tics 
cznter . 

37 Air%xneradar signal 
pmceL=ors. 



Benefits Pmjecti 
at Fmiect Initiation 

signifimt saving be- 
cause of reikkzticzn9 in 
hventory d the need 
for spare parts, irr 
uwseipartslife,ard 
reiueddepadencecn 
strategic -,- 
as abalt. Rejected 
saving of $50-$2x, ndl- 
licmonFlCOqglne 
owxkd opera-. 

tJe ware told beak?.e of rwalysis of the F-16's 
luIssi00, the %gire cmnQm3lts initially sekted 
to establish this prcces are m 1-r cxx&.de& 
critical. cllangeinthe tonponents selected for 
inbpxtial ITequires nar softworre ccsting an esti- 
mated $5 m%Llia-~. kcording to tk pmjest 
en&Eer,theplzmisnaJtofud~additi~ 
azsts th.rm& the FlOO q#ne system pmgrzun 
office. 

RehrevOlUUSandCoStS 
of&vxKx!dsigrkal 
processors, axi iq3mve 
reliability. 
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Project Title Project Site(s) Project Fuqxxse 
Project Pmject TIaz¶rM ?rc&xim 

TotalCost kratim &4&.ication 
(inan) - (in -Q=) 

1. Calliunarsenide Hiicrcksve Associates, E&ablishdmstiep~ $ 501 34 U.S. elestrulics 
substrate fabric l+rlington, K4. tim capabilities for dactuL-ers. 
tiCll fabricatinghigbqwlity 

galliunarsenidewafers. 

2. Iklidding~reseal- bkstiz@~~~.~ELectric Frovide pralucticmand re- $256 
ingof hybrid Gx-p., lkLltim3re, dacturing Irrdnis for 
ulicroaudt MD. deliddingandresmling 

hyi~ridmicrociroJits. 

3. Autam~testsystem mcbrp., Ikveloptestsetand am- $ 677 
for phaseaarray ?borestm.n,NJ. plter program mtkd for 
ant- warfieldtestingof 

ptlasdarraymtennas. 

18 

18 

Eybridmicrccirtitsused 
in F-14 ai.rcrsft, 
w* w, 
Taud-ak, ard o&r 
system;,anddepot 
repairfacilities. 

For nearfield testing 
offWXSSEY-lArz&ir 
ale-. 



$7.5 UcilliaY 
sa=?in@ over 
5years. 
Increasein 
available 
parts. 

$103,0x) sarings 
per ship. 
rllxrease test- 
ing tirie. 

$10 inillicnl 
savingsper 
year. smrten 

the in re 
work. 

$400,030 saving 
pership. De 
crease testing 
tilnz. 

West- Etectric 
-3.Y Ealtimm; XD, 
tkJa3. titics 
Center, IrbTianz@is, 
EL 

Sf&3cte3micmcir&ts 
in sewal systal?s. 

EC4 03rp.&~~restown, 
NJ. For testing 
AEGISSPY-IAradar 
ant-. 

$25 luilliul 
sadngs to 
date. EC- 
pansimof 
defmseirr 
dwtrial 

Woe report- 
63. 

%x-t of sa&-gs 

~ of 
firstappa~ 
tirn of the nw 
t&logy do?.- 
irg the pmject 
to later appli- 
caticss. 

$1.2 UIillioo Comparison of 
s=w3 actualcostto 
to date. test, using 

nearfieldtech- 
rnlogy~xith 
estilmtesof 
cost if ant- 
bad to be 
l!ExmIrd using 
c-JxIseRtw 
testing IIEttKxls . 

D3~3o@specificallyforAEIS, 
projectwas vitaltoueeting ABXS 
producticnschiule. A!XtS 
nra3gerinuAv& in~&ispmject 
franinseptia~whichresulted~G-~ 
t-Y, sucsessful ampletim. 
t&w technlogy was availdle 
for the first pmdactian nm. FXX 
isexpa~&ngcmtk2te&n0lqgfor 
usemthem1ssFY-I, OowuIrler 
develomt . 



Projectntle 
Project Project In- pL-ohTial 

Project Site(s) Projectkrpse Total Cost nlratial Applicatim 
(in 003) (in mxlti) 

4. l-hllfacw twh- Va&mksociates, W or sinpufy $ 265 28 For use in m 
mlogy for crvsse+ E!everly, MA. the nrarrufacw -field a&i- 
fielda+fier prcuzss for cmss&- fiers in AELS SEY-lA 
mbes fielda@ifiersto radar system. 

lowarprcductial 
a&s. 

5.Rwertrawlhg Tel&yx~,Pa.Lo Iksiuce EmNfactuL.iog $239 
wM2tubeairbJm Alto, Gilif.; msts of m-aveug m 
exper&&edfzvice Raytheon, Mk, hJbesLmedin~ 

ML able decoyprogrm 

36 

14 

Travellngwvembes. 



varial -es, 
Beverly, k&s. For 
-in- 
a-msexi field a@- 
fiersinABmssPY-LA 
radar systets. 

$44.8 millial 
savings for 
quantity of 
12,aJI tubes 
o- N 
period. 

$15,ooo -aiF 
P=-year 

&re.fitsinPrahHal 

& Besis 

Intaded project 
$10 ndllial requirementdidllot Ebne report- 

saving for existatedofpNY Ed. 
guwtity of ject. F&su.lLs 
6,ooO tubes. applied to other 

-wgroQred 
for Ixw) by Teledyxx 
dRaytheon* 

* 

kvalFilrfaceweapon 
$16,400 *vine kzer, Ikhlgm, Va. RXE report- 

WV l+arddq cam5 for al. 
?wO missile systen. 

cck Ilktified 
useSOfttET%&dCgy 

Nms. 

At M’s request, Teledpe 
developed estiu0tes of cost 
csav&sin3ofseveral 
m-eF=l~~ 
pmject. Swings of $553,ooO 
uzre estiimtai. HII atteqt had 
keendetoasssssd 
knefits fran the project. 

la.erhardening~tsappBarto 
be substantially less thsl 
for tb (IxNentioFal l-ardeo~ 
pmcesfi. kwrdirgtoNwy 
offidals,thecE6tsasreduced 
fran $1500 to $2%* k!rxxkr 
benefit sas the elindnatim of 
the d for a toxic waste 
relwvalprocess. Nawyis 
62mdniq application of tech- 
nologytoothzrkBrddng 
requLrawts* 



Bgmples of kufacaning Tecmology Projects Ccnpleted Since 1979 But Not Implewted 

Project Title 
proj- Reject Jntadal Prductim 

project site@> Project Fiqose Tbtalcc6t lhratim pspU=tfm 
(in am (in mcnths) 

7. Imrtialins- cllarlesstark~ Estabw altamted $469 29 For depot level I&.c- 
inqxxtim arl test zaboratory, inspectim ad teSt w activity. 

Mrf&.e, x-x. prdictim statim 
for imrtial instruwx 
repair,-*& 
Ifeaufac~. 

8. l-i?mfacturing t&i- ITT Electri~tical lb establish cxxt-effe $ 316 
mlogy for rdia- EWductim tive dacauiog 
tim hard-optid Division, productrca of raiiation 
fibers for aircraft Ebande, VA. l-Is&optical fibers 

suitable for aircraft, 

9. Diffractim optics l+@es Aircraft co., To establish prduction $ 1,1% 
bAngeles,W. n&mds for m3zufactur- 

ing diffraction optical 
elelmtsto~ 
a3stsaldinpm?? 
yield c3.d qtlallty. 

-lamchuuise 
34 missiles,allfrdure 

aircraft, Ed satel- 
lites. 

li&srpmsplaythits 
45 (IUD) for AM, 

F-14, F-18, A-7 ad 
A-6 aircraft. 



$3.7 IuiLlim saving % projection s&e. XJTpmjecter@sss told ~~~t~~~l~~r~ 
per 1maneter GWthatamreecommifdl sfs3rd-1 and de-t m the fiber optic 
pn-. fiber cams m the et t&l~. 

durbg the pmject. 

%vhgs range fran No projection u&e. KT project eT@mers told Pmject wfu&xl with Air Force, Navy coSt ws 
$4.25 niilltm to $25 G4othattkpmgran $335,C%XL here is a qoestim ~ti-kx prcgran 
miilim over 5-year m3mgss for ttx aircraft criteria apply becase m firm rquirwt was 
F-id uder invstigatim cbse defortheadpmduct. Wderthepmject 

a different KID. Contract, the Air Force add term&t&e after 
eacihamtractphase. nIefind@Besls 
termiw&ed before fnxSg bew3.w the pmject 
mpragers m the targetted aircraft selected 
different HID. I.b&B Aimraft co. cTlaiud 
proprietary rigiCs over eme of the tedxnlc+g 
inwlved. 



Pmiect Title 

10. oevelmt of axrr 
pwerized thick 
filln printer 

Project Site(s) 

MaEIslaidbval 
slipyard, vauejo, 
GA. 

Project Fmpose 

rkvelop thick film priria 
process which is cmtml- 
led easily zd Ensistent- 
lYbyaJmplter-hard- 
%3re SixI software. 

s 461 65 vaciats avimia sys- 
~UsingtMdcfih 
llyhrid cirmits. 

12. lbxkrsd n&al 
sint~ of 
jet varbzs 

Battelle @.%lu&us 
l.almratories, 
CBldxds, M. 

utilize edstirg prdsim s 395 
sintw t%ADlogy to 
pralwe airfoil cimfigure 
tims of copper infiltrat- 
ed lIulgstm. 

13. Qh-Fwer klystrcxls varian hsmiates, ~-weP=-kly- $ 356 
Palo Alto, CA. stRnlornufacturing l3w.b 

=mTYby~~~ 
applying uD&?rn UethDds 
to fabricatim ad assew 
blyof piecepsrts, ad 
altzaeirg operatims to 
t3chieve lwzr acqdsitim 
wsts for klystrax. 

31 For we m jet vanes 
for ASEX d Harprxxl 
missaes. 

29 Navy's lllalam xsqxal 
system ad &my's 
Dfvisim Artilhq 
cefe-se systan. 



s290,ooo saalgs 
peryear. 

$10.4 dllim E3avhgs Minkilclmges~deas A~tirn~~~~t~~ly~a 
per year. a rewlt of the study. cknmstratim of new or iqrowxI uh-iwfa3xring 

teclnologyisnotinwl~. l%xcxkdbyKT 
cpzratims a-& ueintewme. 

$2nillimsavings k projectim n&e. 
pery- 

$2.14 ndllim savhgs * pmje=ctim r&e. 
per Y- 

llA%+mlt of target 
systems artailed for 
periodof tirnt. 

kcurdbg to the project engimer, future 
inpkxrentatim my mart. 

&E version of klystrms wt Frine contractor pLxx3 to use new version 
be tested before RKilam klystrmiftestJngis-. kuldbe 
primz contractor will in~kwt&ed at tk subcontractor level by 
accept klystrm ill p- varim psscriates. 
tim. FGlaixprogram 
-is wrrmtly test- 
ilg the klystrm. 



Project Title Project Site(s) 
Projet Project In:& Ekiductim 

Project Fuqcse TotalCost bratim Applicatim 
(in m> (in) 

l&. bfler tube hard l?ydmmltics, Iairel &plycavitatimnzzle S 167 32 For use in %vy shipyards 
deposit mmval m. principle to the ramval inrepairxrxioverkil 
using cavitam of hard deposits fmu of kvybilers. 
~3ate.r jet xwy Idler tubes using 

starkbrdjet~azmirg 
quQImtal@i.npk 
at Rwyfacilities. 

15. Ilnpmmi iIE&tKd of Fosterwheeler kvelop exp1osi~f0rming $ 122 
installing boiler Dewaopr3lt Corp., proa!sstoexpaiherrvy- 
ttkes Livi.ngstm,XJ. +all biler tubes in 

steanardwaterdnmsto 
eliminate the extrerely 
ix6tlyprocess of mllirkg. 

16. Fabrication of fiber- Fiber ?kteriak, lazducethemstof~ac $ 250 
reirlforced mtals Biddeford,kb; turingwide,long, thin 

AKD,bWll,MA. u&al matrix axnpxite 
Sk?& stock and other 
structural shspm us33 in 
satelliteantmnaswhile 
kcrca&ngproductim 
yield 'oy reducing p&t 
variability. 

17. G3qhite alminun l.taterials concepts, lWablishtheproductim s 852 
tapdtooling colh, ckio; processandcxqui~t0 

LMAccnpoSite uisrnfacture thin gauge 
Specialties, graphitealniaun+~~ 

CllacsKx-th, c4. develop tooling to 
fabricate tape into 
structural shapes ad 
systenrs cLaqxxmts. 

32 Foruse inNwyshi~ds 
inrepairdovxieul 
of Nivybilers. 

6 None spzcified. 

39 EWductimof axnplex 
shapes for tactical 
missile axqxnats. 
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Project Title 

1s. critical aircraft 
kingrefurbis~ 
ilpnt 

Project Site(s) Projecthrpcse 

l%avalmw* Toestablish p~~&tion 
Facility,San pruceswsforr~rkingi 
Ee@, CA. re.furbishingdHng 

dmt~usedin 
Xavy atrcraftgss turbine 
mgims,trarr;missions, 
adgeartrains. 

Project Project II-&d Frxxiucticn 
Tot&tit rkxratica? Applicatim 

(incG43) - (in UKnlths) 

$ 24Q 25 L-kwxkof aircrsft 
ksrhgsat?hal 
F&xkFacLIity, 
San Diego, CA. 



Ekdits Projected 

At Project 
Initiatim 

At Project 
Campletim 

F&Sal(s) Project Results 
Not Tll@allted wobservatians 

$1 nlillim savings XI prujectim m&z. processhadmtktotally Follavdn project for $180,030 appromd to 
=3-Y= establisM xa&?n project axxtim~ +h project objectives. Application 
period. fmisandtimeexpired. of progrm criteria is qwstiuable because 

lmsrirg refurbisw processes UC&r csevelop- 
tu5ntaremtnewacoDrdingtothepruject 
mgimer. Industryad the AirForcehave 
usedtkse prwesse for sseral years. 



Project Title 

19. .Altarated finis% 
of shippL-opelleIs 

M.closed loop insml- 
IIEntd wdding 

21. Ihalkeandual 
mxle I-J band 
traveling wave 
tutes 

Fs?ldil& 
Project Project TntfddPnx?wtim 

Pmjst Site(s) 

bbtic Visit 
Systems, bklville, 
N.Y. 

-tts 
Jnstituteof 
~ednob.?Y, 
c.zari@, MA. 

F 

Pmjecthqmse 

To obtain rapid autacated 
netkdoffinishiq 
prcpaler surfaces 
withmininunlaborby 
usirg moputeraxl trolled 
robot timls that wxk uith 
&tirtg inspection 
equipowt. 

Torfhcemstardimp~ 
qdityof shipccvstnur 
ticm in U.S. shi~ards by 
pa-o- for adrrptive 
c3nl~ldaltcamtimof 
thew2ldingproa2s.3. 

To establish umfactdng 
procgses for px-cdwhg 
I-J bid dud nxde t?xvel- 
~tubestoreA.kx 
nEuuIfacw axx ad 
inprowgenerdlP* 
tivity. 

s 1,717 22 FinishingOf~Ny~ 
ci.ne ptqdlem at 
sewal &yi shipyards. 

$1,281 

15 ship cYxlst~tion at 
U.S. shipyards 



Be&its Projected 

Barefits Fmjected 
at Project Initiatim 

& prvjection m3de. Tkre is a goestim shethx progran criteria Osrentfmkiingisf0rFtw2Iofathree~ 
apply, !BXW ti-e project is a feasibili- effort. 
ty study. 

lkqthemporticnof theprojectt6mmtedafter 
ahltbo%uffdshadleflex&xsMbecatsemp~ 
ject affectd FkTytkm’s ability to IlEet MglFprLori- 
ty prcductia~ dam& for B-l bxier support. 

,, ,, 



Project Title Project Site(s) 

22. Ibt isostatic press N3rthmp Corp., 
ingofaluninrn l-kiweoe, CA. 
-w 

23.Cormsiorrresistant (tizneral Electric co., 
turbine blade tip Eve&ale,cM. 

24*widegcc& infiltra- Fisterial.sconcepts, 
tial Gz&lr&s,cH. 

25.kutarated print& IEN Corp., w, 
ciroAtt0ard NY.9 
fabrication line Nmalweap3nscenter, 

alinaLake,cA. 

Toestablishamuufactur $ 5% 
%P=toPd 
alPsist6ltly lli$qdity 
alu&mtastings bytwt 
lsostatic pressing. 

28 F-18 aircraft parts. 

Fstabl.ishl w-costnrnufac- $1,465 
*Pm to&a 
turbmbladetip 
which resists hot W 
uental attadc amI joins it 
totkturbinabl&e.To 
establishapnxxssto 
a@lyanabrasive ccating 
to the tip. 

Tlqmvep&tioameth3ds $ 640 
ofgraphitm&alaxqDs- 
ites with respect to 
@-*quality, P* 
timrates,am?msts. 

Establish requtrensrts for $ 1,xX) 
Esd dmcmstrate the 
mpaH.lityofafuUy 
aitomted print& circuit 
toardfabricaticmline. 

26 F404 awl FlOl air- 
craft ex@nes. 

26 Strategic axi tacti- 
cal llIi!siles, hydrcr 
m-. 

63 Allprintedcirtit 
board fabrication 
lims in industry. 



$3.99 rfalion F&cvhgs ~~p~~~t~~y~~ti~ Projectcofmkdwith Air Force. Kavyaxtpmjeztal 
-e=period. ablebecarse project is d item at abour m,am. 

orimte3. Bhk§tobedewlopesiwFu 
rqlace&tirgblades. 

kprujecticnude. 

NJ projectimr5de. 

h#et~prograncriteriaapplyisquest~ ~~~~r~~~~~~~.~ 
abletkximseproject is aditfm is-of several projects stuiyhg-metalmatrix 
oriented. Wfirm&~requiraren~ts amqxxites. ~~~p~j~t~,~~~ 
for graphite all&mm n&al matrix. set future zYeq&mmtsaftertlliswrkm 

gra#iteal~rnitrix~ites is cmpleted. 

'Jkmqhwproject. Inphase lfeasibilitywas 
stiedsndapmposatreqestwasdevelopedfor 
FtEise2,wNchis ammtlyinprogress. Project 
axst is shsrd eqodly be- contractor ad 
ky.Rsse2willreadtFnau@etesystm 
design. RElse3wmirql~tthesysten. Ifr 
offkials plan for tk Il-dustrfal l+xkdzatial 
r.Ikcmtim Rq$ran (Imy to z4xmKdateM3.Tf 
mt, KT will fud l&se 3. A specific retractor or 
EaF k%s rat yet IEel identified. 





0 
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0 

N 
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Project Title 

1. Wofrequary strip- 
line hyL.iridcmpw 
rents 

Project Project Inteded Prmb2ti.m 
Project Site(s) 

kgks Aircraft Co., 
Electm Dynanics 
Division, 

Torrarce, CA 
li.gks Aircraft Co., 

Tucaon,M 
Army bfissile Cammxl, 
Fedste -, AL 

mpct purpose Total Cc& lb-atim Applicaticn 
(in OM)) (in llrmths) 

Dmelopalowcostmetb&- $ 745 38 All military eletrmic 
lcgyOflB3lllf~~ txmiware items utiliz- 

striplim am3 stripline Inglawpxtwrxlio 
hybriddevices. frqumcy. 



lhefits Projected 

At Project 
Initiatim 

At Project 
Canpleticn 

Pctual Frmiwtim 
Aggicatim 

Estimved unit 
cost ?cedlxtim 
of 6% frm 
$600. Rerfuced 
sizeadeight. 
Impnxredrelia- 
bility. ELim- 
irate d for 
c-e=& 
expensive cm- 
ps2m-lts. $107.5 
nIillim discumt- 
ed~over 

lb?dwedm watbg&sAircraft, 
fzimrirg a3st Torrance, California. 
(Savirrgsma 
systemlprogran 
levelcmld 
racrgefmn 
$3om to 
over$3mil- 
lb) * 

eight years. 

Chstredwtion. !?ciegs gel- systan Narre. 
SavFngs of $45 applied to p3m- 
ruillimaver jectedpn33xtih.l 
fox yes rate. 
period- 



Project Title Project Site(s) 
Reject Project Intaded Production 

Project Fvrpe Total Gxt lllratial A&katims 
(in am (in -1 

2.Flerrprintedcirtits ArmyMissileGmmrri Determine ami establish $ 217 23 Allrnissiksyst~re- 
with integral dd%Ii RBdstme Arsmal, fully tmmrdable qtliriqint-ts 
axmfxtors AL proxssm for camstable betueellti~boards. 

wesw Eletric ternkatimofflexible 
Corporation, Systmr3 printedwirirgwithother 
tkvelom Divisim, styles of czaing and 

Baltimlx, m printed wiring ixxds. 



Iqmwed prm- 
duct gualityi 
reliability. 
&et rechc- 
ticm. 
$%3,oix, 
-ted 
SLiVhgSoWr 

three years. 
kadt* 

rertuctim. 

lissei on c#rr kGe. 
tractor air 
ishd data. 
ProJ$xtiom based 
onmit crsst 
tsavbgs Fit the 
final telzhlical 
reportmthis 
effort. % 
effort by GAO 
to validate. 

GPD obsenmtions 
ktinghuse de extensive effort to Zssanin3 te the results of this effort beforevmimsgrmps. Reportedlyover 1,&O persons attdthevaricm 

welts * Reported Wits mted abme as p-x THEA Effecti-s Rqnrt of &I-~-I 1982. 
higher. 

Bendits reportedbythe?iissilekmmxlto TBEAuzregezrally 



FYodject Title Project Site(s) 
Project Projert lnted3zlPrcdwtim 

Total Cat Duratim Applicatia 
(in am fin) 

3. Autamtic mmitoring Army Missile Gmrnnd, DweLop an autamted -1 s 450 21 ?rinted circuit bxards 
ardcmtrQlsyste5 Redstone Arsenal, systm3 for we sdderiq usedi.Ila.llelecuoniC 

forwsve sdderbg AL printedcimdtkards. military equipnent. 
west- Electric 
Gxpratim, Systans 
Dwelopmnt Division, 

Bslthxxe, M) 





Project Title Project Site(s) 

4. Loucostquantity ArmyHssilecannnd 
p-axbztion t&l- Redstow Arsenal, 
niquEsoflaser AL 

Martin brietta hro- 
m3 

or-, n 

Project Project IntedxlEkcdwticm 
F-reject Furpxe Total cost DRatitxl Applicadm 

m OQ)) (in zlKet!s) 

F.stablish optinun $5,a@ 34 seekers for tk Hellfire 
p-M t&w and w a-=. 
*specialequipnentl 
toolbig for integratirg 
the altermte Xllfire" 
seekrheadard"*F 
tEd- electrmics package. 



Benefits Projected 

At ?roja 
‘;nitiatim 

‘At Project 
Canpietim 

;rtval ?rc&xim 
,Applicatim 

Cost saviw 
mtk-kkll- 
fire System 

kt identified. Hellfire system at Win 
?!arietta kr0spac.e 
Divisim facility in 
&ala, Florida. 

Bxfits in Frohctim 

Cost redwtim. 
($87.4 rnillim 
discarnted 
=+-G.) 

Improved p&t 
quaaylrelie 
bility. 

Improved n&i- 
lX?SS. 

.&@icatim of Anotkr ‘contractor reported to 
estir;ated unit tix%issiLeGnrmxxithat 
costsavingsat this and other ?lr efforts 
full praiuctim Ime cmtributed sukstanti- 
to projected ally to pmpcted signifi- 
reiguimts. cmt cost savings (in prcr 

duction qwities) on 
2la3e-r Army systan. 
!?adta contractor 
rqxxtedly has derived 
the fobwing ixznefits cm 
camercial tusiws fran 
this effort: 

-Cost redwtim, (mt 
quantified), 

-ability to prcdwe, alxl 
-sole same elimination. 

GAO Okservatim 
Estimated unit cost savings wire based m a 1979 value mgiwering proposal. Ihe figure is p&ably mt current but MT prcgram personnel at the Missile carmand 

sought scm~ corrobratim of its validity as a unsure of potential savings fran the effort. bkxtin Bxrietta officials said they caild not measure benefits 
fran the effort because they hi no basis for cazparism. The Missile caunand MI prcgrm per- currently project $143 u&Llim in cost reduction over 8 
years of Hellfire production. ‘Ihe project enginesr suggested that cost s-avirgs CL&I reach several tx.nired million dollars. GAO did not verify these 
estimates. %Xin ?brietta officials inlicated that tfxhrnlogy will flow to secwd generatim Ikllfire and ADUS. 

I 



PmjeztTith Pmject Site(s) 

5. ?%~&turirkg nulti- Amy Missile Gxmid, 
layer rigid-m Redstone Arsenal, 

AI, 
-- 
a-, Jba==%3 
Tedmlogy Divisim, 

st. (lixules, m 

Project project 3nt- P!zaimtim 
project Fm== Total Cost rklraticul Applicatims 

(il ow (in) 

Ewelopproducibilitycri- $ 380 
teriadp- 
paraucers required to 
nanrfacture rigid-flex 
circuits. 

22 Not identified. 



hqdes of ?%ufacturirg Tedxnlogy Projects CixqAet& Sk 1979 But &t h~lenaxti 

Project Project Intended prohxial 
Project Title Project Site(s) Project Rrrpsz Total Cost Ruatim 

(in (in nsmtII) 
Applicatim 

40. L4azcepm of 
aJLltillxusly 
pnxiwdblack 

-9 
-,NJ 

lwlistic-ch 
Iaboratories , 

-,=J 
hiiaIm AAP, 

&l-1estu&n, IN 
prircfetcn Gxhstial 
I+zsearch Latorc 
tories, 

lki.Rcetcm, NJ 

DsElop p- ad $ 363 73 Black puler nraufxe 
prototype test devie ing at +h b&Lana 
for acceptance of black MP. Ehditers 
pcder prockictim to suppotted Fnclude 
assm?zrcscHablepeI- val-iais =--i&T=, 
fonmnce In artillery, propellingcharges,and 
Imrtar, d lxc!ket l-ockets. 
syS=* 



Bglefits projected 

Al Project 
Mtiatial 

At Project 
Conpletim 

$524,ooO -ted et determined. 
1Oyear~. 

Rx: 24% 
SIR: l.fxl 
eljor reductim in 

safety tmzd fIua 
&fms operation. 

N3t dally feasible to ProjectpemamelstatEdtt+ttestirgoftk 
replarz -tfng -t. tednique~@~SrtlliIlprogressin 

lvpeoful-yf~aneonantcally 
feasible appmach. 



d 



Benefits Projected 

As Project 
Iniuatlal 

At Fmject 
Goopletim 

fbt FdentifFed. kt ldenufled. Ebt eaxmlmlly feasible, ll33mLogy~apparenflyin~inprlvateser 
cluetodf2xnn~of ~~,~~~Proj~t-,~ 
-0nrequFrenents effort ws weded to deterndne the effect al 
to 62axcdcally jW3.Q lrotar pKojesztLk3, iIbd* effect on erd- 
mdernization efforts ad ken lethality. 
need for high, Lcrtgtenn 
gtm?uctlm effort to justi- 
fy t3qLllwt lnesmt. 





Benefits Projected 

At Fmject 
Initiaum 

At Project 
G-mpietim 

$2.5 tdliiax axt - irfpro~ts 
-hiFP-p (reduced procktim 

~ths operating costs, decreased 

period. pAlutim, greater 

safety, W= 

yields) * 

-lkChiCaliy~. Thiseff0rtuasredirecteifmndeelcpinganew 
mrpl?xiu&mpnxzsstooptimizatFonofthe 
am?3ltpnxess. Th?IY&reztilYnapparenfly 
resulted fnml an alsdysis of this effort in 
1975 which questian& tte esuadc feasibility 
of tioKigfdobjectivedtYDJsethe 
prose of KT is mot to bild pilot plants for 
gexralpnposes. kll979tteeffortwas 
lzI?dmtedW~~ti 
midnotmrrect-mfmr.*inadequaciestolmke 
the pilot Iire operatialal. 

r 





At Ruject 
Tnitiatim 

As Project 
C.cqletim 

?bt emmdcally feasible. Projectpxscmdjustifiedeffottmbasis thatwaste 
toIxctreatiis~twith~~tfmproc 
ess. Rojectpersaxd i~&catd tint-as aresult 
of tkeffortth NwyaRtaiMplans to-t 
wrolysis. lkyalsoidicatedthttkprujeft 
tenQdtoccntradict~~fiLmclairu;abad 
valueofpyrolysistecimlogy. 



Fmject Project TIltedEd productim 
Project Title Project Site(s) PmjectAsrp3sz Totalcost brat&m A&icaual 

(in cm> (in nmti) 

36. Fyrolysis of Amy --*NJ Lkgyro1ysistecb1Ogy $ 1m 22 Au Ilmlitim item 
zYuramitial plant C2xqi.a Ted-t to-~plantrefuse .- P=v+ 
solid waste lhbersity. into useable fueis. -9 -Phi=, 

kna UP, Efiddiem, or pymteddc 
IA lmte~. 

f 



Benefits Projected 

At Project 
Initiatim 

At Project 
Cmpletim 

S&27,003 ost Directlakx 
sadrgs in first savings. 
year; =Q@xl 
aLllcLlyth?se 
after. 

SIR: 2.11 
Wd suality 

of keg. 

I+ems(s> Project Results 
Not Inplenentgi Go -tiers 

Requiranrnt M. Gbrk perfod uas for a feasib%lity sndy m 
altenxte “ays to marufacture fax similarly 
amstructed bags. Tbs feasibility stsdy recllrmenied 
tIueemsmf~turing~~* ‘4F3lmm 
remmoaded a3ditiad Mr effort of $62!5,a33 to 
&velopooeapproach. 7he-timwas 
appxntlymt~~ofaxrfiguration 
~~propelling ch=?Fbegs. -also 
remnaendedlindtiimplf3nzntaticnatth2~ 
A4!?ofamttErapplxx3fh-inthe 
fcs+sibil.ityst&y. Ik%xwer,~persoraelat 
Idims LAP said the feasibL.lity sMy 
nxmuedaticmswremtsppliexitkrebecawetk 
A4Poptitohry aiimncd state-3f-&-art sadng 
IIWMBS to subs~tialiy reduce labor cc&s. 



mies of kfarmhc~ Technlcgy Projects Gqdetxd Since 1979 But Ebt II&ET&& 

Project 
Project ntie 

project Tn+Lended Productim 
Project Site(s) Project eurpOee TotalCost bratim Applicatim 

(in ooo) (in rrmttrs> 

35. rzev?lmt of equip- ARRAD(xM, Lbvx, W Lkvfapment of izquip- $ 215 29 Prductimof 8ixh 
rwt for a~tara- IidianaA4IJ nent/p- tollE?dl- and 535~ cmter core 
ted/mechanized aldesm, rN zmize/ammte plqnxl- 
fabricatlal of hatralics, Inc. 

e W at 
iant bag fabricatial. load plant to be 

a3lter are --*CA &td* 
P-t a 





Fx@.es of %ufactudq Techdogy Pmjects Gaqleted Since 1979 Rx Not ~le~~~-~td 

Project project In- E%Yoductim 
Pruiect TYtle Project Site(s) 

IhKKtStratetiprar 
tidityof,dprd& 
~prototype- 
for an AXLS to zutc- 
maucaLly red ad 
interpret x-ray filln to 
&ted criucal cavita- 
umai defects in Ixzl.iun 
filled artillery pro- 
jectiles . 



Bgefits Projected 

At Ruject 
Initiatial 

Tbeeffortappearstobe lirkedwithamt 
inqxo-tpmgraufor'chzMl6riflekx@ard. 
EquiFoentisatRDckIsledArseszlbutrxXin 
prcxiwtimuse. kmrdicgtoprojectpersm-dtk 
qui~tisp3tentially~leforproductionof 
*-Whardguard. 

c 



Project project 
Fmject Title 

rnM plrUI3Wtion 
Froject Site(s) w- purpoee Totalcost Lhratim kw- 

~(in- (inxmths) 

33. lm-cmt I-tYipIv- RodcIsldheMl, l+xluf~~procedures $ 110 81 fil=W- 
catk!gsclewlml& lbckIsld,lL for tk i.njectimmldIq 
%ng of thzm- ofreinforo3i;wdmm- 

sys-. P-f=l=lY 
aBallan5%ssaps 

setting phxic t-ehforced -t 
plastic -. 

sys-- 
(SuchaS~gWAS 

==P== d=#Z-=+)=d 
aircraft aRtEmEnt. 
IVu&dmatRodc 
Island A?xanl. 



. 



h-ojecr Title Project Site(s) 





Exaples of &rmfacturingTcxhxkgyProjects~leti Sinw 1979FbxNotIn~l~ 

Project Project xn- FTi-cdwtial 
Project Title Project Site(s) FYoject Rnpose TotalCixt Dn-atia-~ Agaicatial 

(in !innultts> 

31. Fabricaimof rubber I&k Islad rzrsendl, ?kmfac~procgs 
erditflsuerg bckxslard,E procedures for micro- 
nii-+~t use vulcanizatimof 

OfNbbererni-itms. 

s 97 46 fhr$beritensd 
inarrraTtorp& 
-sysQ=~ 
as rubber springs for 
M73amiM35- 
guns,~~rW 
for canrm, trads FG& 
for v&i& and 0th~ 
eLp.ipmttobe 
flJmMEdtoRodc 
Isladforpxxxiuction 
w--P-=* 



kmfits Projected 

At Project 
Initiation 

At Project F4ason(s) Project Bsults 
Chxpletim ktIrlp1~~ 



?kqdes of ?issufacm Tectmlw Projects Gaqletcd Sk 1979 Eht kt @kmnt& 

Project Title Project Site(s) 
project Project Intaded -tim 

Project Anpose Total Cost ruratim mu- 
(in ooo> (In lamthe> 



Bapfits Projected 

At Project 
Initiatias 

;Lt Project P~~~~(s)FYoject~ts 
Ccapleticm NotIcplennted GpDobemati~ 

ccstsavitpof ?bt identified. ~bm=i%a-=?F Projectprsomd expxt teclxwlogytrarksferto steel 
$5oo,cm a[Bual- Propsal toeffect Esults idustry. 
ly. Reduced uderredew. Effort- 
l-euameon cmpletedink3rch 1983. 
foreign 
smRa?s far 
critical 
materials. 

InprovedP=Q- 
control. 



~l~of~ac~TectwlogyProjectsConpletedSirxle1979But~tInplawted 

Project Froject Tntgded Pr*tim 
Project Title Project Site(s) proj=t plnpose Total Cc& Rlratim Applicatim 

0.n ooo> (in m-1 

29. -tion of btWeaponsL& lkdu3?tb ZxlIxmtof $236 39 RDtary for&tg at 
critical materials kaervliet Arsadl, criticalallayingelmts uatervliet ksehxl. 
for gun tubes wxervliet, NY ingmtuh nraterials. 

Gmtractor mt 
i&ntifiedbyGQ. 



At Frojest 
hitiatim 

Bemfits Projected 

At kuject 
Conpletim 

NJro=dp- ~t=J@FP=- 
duct qualityi sibly realized 
reliabtity. ha apparentY 
Leedtimere not -. 
ductim. Iw oth2ptewfits 
prod readi- plasible hrt 
Ipss. rot 5%ukstantiat- 

edbycaw. 

M 0th~ cfxwxtors 
e.stabbM all- 
sssahly plEs for 
fuzep33xktim. fLE 
pn3xBi 1.4 IniLLim 
fuzesbothaslaid 
==!T~equipment 
dueto-ful 
bidoilsuhsequent 
pB.?he 
other repxtdly is 
stiLlp?cakKhg 



Exaqdes of l&m&s- Techmlqy Projects TIupbted Since 1979 

Project Project In- Prahctim 
Project Title Project Site(s) Project Pqxe Totalcost kratim Applicatial 

(in (inIm-&hs> 

20. kcanated 1m of ARR!ulx, Fiw pmviQP~=yFeequipnent s 1,180 87 Irdiam AAP for 152~5 
P-tfm ArsadL, mver, NJ. t0altamtidly1oa3 pmpellingwbag 

ICI hnsias, Tlmsana flash nzdeen for -al rquire 
MP,Eharlestoun, P-tcharges. UEmts. 
IN. 



Benefits Projected 

At Project 
IDiclatian 

& Project F%zasx~(s) Project lb3 fits 
bpletim Not Inplenslted G4ocbservatFons 

F&duce utility m-Y 

Eh2ating 
5a l-ebctial 

ad pL-oductim fzigtialin 
efficiary. hat-t 

operaticn. 
(Estimated 
waf 
$71,ooo (g& 
aaxi $119,003 
(oil> 
-Y. 

Reoovery of exkxgy fm 
rotary forging CzKsidexxxi 
too costly to atixqt. 
rt+3may f?xui h?at treat- 
llE%ltpl-ocssis~idered 
rLskytoi@ment- 
heat treamE¶t p3xKP.ss 
resultscouldk 
mgatively affected. 
l&2amdations are still 
uderrevlewat 
btervliet Arseml. 

F+l?qme of effort is energy axervaam. sauz.9avags, 
mtumsumi,kbeertrealized.asaresultofan 
-al~d#sngthestudy. PrefolYlls~ 
prduw.?byWatemlietu2reapprentlylakgp~ 
mededresultirginextraenergyusetialditiadl 
scrapast. kkwzretoldthatqxcificatiaiswere 
d-lwgedsothat-pdonnsaremw~~d 
SOlEr-2dUCtiOOinmaterialcoStShasprobahly~ted. 



FTojf3-3 Reject Tnm Prcdwtim 
Pmject ntle Project Site(s) Project Anpose TotalCost lTkuaim Applicatim 

-qizmT (~~~) 



Q 



3. conservatian of Berretweap3nsIab, lkxilethemtof $236 39 &G?ry foq$Ig at 
critical -a kbtervlief Arsfsil, aitid alhying elms lhtmliet -. 
for .gm tubes Materdiet, NY ingtrntui32rmterials. 

titractar rot 
idatifiedby W. 



kyzdie 
-a§t 
savirgs of 
$13.5 Idllksl in 
gtaamfim a-d 
$2znd3Jimin 
-tim. 
SIR 68.4 
(l=Jd=tid 

111.11 
hbh=fl 

e . '4 
ROI: 321.6 
~productim) 

405.0 
c-cd 

!sbh?gs of lezl 
th3toaxaracf 
for ad &liwr 
tkforgings. 







Fxa@es of bbmfacq Terhmlcgy Projects crnpleted Sire 1979 But *kt wti 

Reject Project TlYufdd E%xxk!ctim 
Project Title Project Site(s) Project lkqxxzs TotalcoSt Jhraticn ApJlbirim 

(iriomf - (in Irei*) 

26. Rotary forgbg of 8 Wzervliet Arserd, lbexpardcapsMlityof * 3 2% 34 -wti 
b&l XQol. ktemliet, hY rotary forge integrared data at 

val-ials antractol3, unetoprocess tte 8 inch kbtervliet Amen&L. 
mt identified bj mm tub. 
Gw. 



Benefits Projected 

I& Project 
Initiatial 

tu Project Reasons(s) Project F&cults 
bqletim ?bt lnpelanslted 

i4mB.d cost St identified. F&t identified. 
savings of 
$5.7 LnilLim 
over six 
vears. 

GAD ObsenadGcs 

Inplansltationde~ on rfqmse to teclll~ 
transfermdiasi.ncethmqmythatcarri~att 
tt~project&~rb3thave prodwtimlixs. T-E 
projectengixerstated thattkteclrmologytrarksfer 
pn3qecti-.vsaregoodsincerep1~~31tativesfrcln 
approxilmtely 45 organizations at- th2 end- 
of-projectdmmstrathincl~all prqmlsim 
Dontractors. Sev3xl attau3eesexpM ahi& 
lew.lofintemx. 





Berhdits Projected 

At Project At Project RX+SOO(S) Project Results 
Initiatim cc@etial NDt Inpelawted 

huualmstsa- -Pm Rx identified. 
ings of $45o,an l.+.xtivity of 
($720,030 db- 
ozamti total Zdratit . 
savings- 
six years). 



25. Intemal Sk forg- 
irig of missfle 
SD 

Project Tkle Project Site(s) 



Ben&its Projected 

At project Ps Project 
Jaitiatias mk* 









At Project At Ftoject 
WSiatim GR@Cim 

54.1 minim XX identified. 
Ealnudmt 
savings ctue to 
perscnrelre- 
ductim. Rp 
ducdh?alth 
ad safety 
hazards. 

Projectobjectivesmttotally acc0nplist&tWreasltswzre &apt&by IrrlianaAAP for prc&ctimusemM!19A2 &argeviaan $83,ixx,Value&giwaring 
effort. Cost savings app9rtoteoverstateds~I~taruially. ARRADaMreprttxl 10 year disaxmted savings of $3.8oudllim inres~to BEA's effecti- 
nessswveyh+ichwasp3bli.sW%rch1983. IESAadjustedthafigure~ to $3.3 udllion apparentlybyaiditimal disoaslting. Bothfigureswxe ~LFF 
stated. In J.UE 1983,GWwas furniskdarevised calmlatimwbichp~jected $2.3discounted savingsover10yearsbasedmamitmstsav@~~of $.a. 
Itataobtainedat~~AAPsuggeststhat~toost~aremargLnalbasically~bythe~theadoptedequiprt3ttkasinpl~t~,~~t 
mstofnraffualpnxluctimproaesseshaddecreased substantially, i.e., frunaknt $.89 cents to $.42 a unit. ~t~~,by~l~t~t~~t~~~ 
lImtfranthis effort,declBSd frm$.61cents in Iqqst1932to $.39 in Au-e 1983. Savings tid appearmttokwe been I-csLLA atallinthatperiod 
~,~t~l~~,~d~y~~~ cmpareiwithmitmsts franamwaloperatims imnediatelypw fnplenen+dm of tkadaptedcquip- 
mt. This project is one of afdyof armrnitionprojects inax selectimdirectedtacJardautwationofpropellantbagl~, asse&ly, and pa&mt. 
kox-dingtorespmsible ArmypersxxuKi cwof tklessms lean& fruntkseprojecta isthat~~fortsdirrctedatoverall~t~~mof propellant bag 
hading 0peratim.s sbild not be ll!xle- tcmationofdis~~s~intheprocesss~d~imRstigatedasa~~b~~~p~. 





At Project 
Mtiatim 

Benefits Projectfid 

r&-t& 10 
year-t 
savings of 
$29.6 ILdllim 
eke to rwiuced 
rejectim 
rate. 
sm 47.5 
Rx: 53.2%. 

.k Project 
Gzmpleticm 

ktual PmdL!ctial 
Appliatim 

bbt identified. ~otwr= equlP== 
instalMatMilim 
MFh3sbeenu?d 
onp73xlucticmbasis 
forlodingth2E1456 
projectilesince 
cktoker 1980. 

lki-efits in F?mimtim 

other Tfkltjfiefl GAO 
his UsesoftheTedmloq -or6 

G?st rmhYY Hat substsnti- N3n3. 
tion of at&. 
$25.7 mu- 
lionpro- 
jetted. 
Ability to 
P=+=. 

ltrzEz 
quality, 
lIelhbu- 
ity. 





Safety/kdth tWanotavailable 
@SW 

izeaL jectremlts, 

~~ 
liability. 

. 





At Fmject 
Initiatial 

&fits Projected 

At Project 
Conpletim 

ktidmtified. St jL3edifiex-l. 'hplf? 
rrPntatim (xmlL-& 
thrmgh exeoltial of 
ET34 Pa&lets 702-l 
ard 702-2. 

Kfortm‘3 fIIc&d as "catc+Jp" 
quaBysss.lr-slrpportofplanr 
uDderrio projects 13333M.d 
for Ek‘ 1975 and earlfer. such 
suppm-th3imtkeenpmvideddw 
to a cmbimtion of lack of 
l+zmpmrand priorityofeffort. 
Effort tasks ap@iG3ble to later 
yearprojectsw2r~tok 
acauQlistr?d#singrrrrKpfunds. 
Projectpermmelsaid that the 
effortwasrKJtnle~. Pm&g 
ocmmeds~ly-t!!~ 
nootkrsameoffumisto 
x.a@ishtkquaUtyeffort 
CtrrsiQred nfzxssq for the 
facilityprojects. Theeffectm 
productionis sauinglymt 
suscf@bkto evaluatim. 
Effects onprodu!ztiorluE3ymtbe 
as extensive as initiaLLy 
in-. Om-5ofacility 
prr?jectsweretobe&iressdby 
tbiseffort. kmxdingtopmject 
persowel,wmaymt-or 
everbavebeeninprmiuctim 
status. 





-fits Projected 

kbsil Frcdmtion 
Application 

mProdmialatwurl- 
CeerAAPfraa 
rec5dxr, 1974 until 
khrdl 1977 whl shit 
dum dw to l&c of 
prockxtim require 
Tents. 

B99its Fn -m 

Basis 



17. Safety cq#maAq ARRADQM,M,NJ. W-safety*@ $ 4,981 90 All exploeiws ad 
i.llq?pmof (&Ktmsitesmt Critel-iatobeFntegrated 
auamition plants fuuyidentifwby 

ezqdasi~~ hazard- 
into exlstirg safety regu- oils~,~as 

GPO) latory6Ykameotsto~t pIE@lants ad explo- 
axI6tructicmof~~ sheed-item. 
dsafemctitiaxsmglr 
fa4mringf~ti~. 



wt of Ebt ickntlfiel. l~(4~~~ Ability to 
less cnstly, etch) Pm* 
w.&=stLzlity d 8lm (flf374) Lez4th-e 
Steel. 5rtar rcslmis. l-eductial. 

readi- 
ress. 





Egefits Frojecti 

.k Project Af Project 
Ilaiatial phipletim 

tttlitary specificaim establkh33 to alluw pxder metallurgy f0rgh-g of w VS. lbaer, evidenceof p3xaimnm es of 53x.h cicmpents forged witi 
CAM tf22h-&ques developed m&r this effort was not ndily available. GpD’s classifiatim of this effort as inplmmted is tm. ELgh volu!E praiuctim 
3.~ reqsed to n&e applicatim of CAM puder nxztdlurgy fom ecmaaidy feasible. %I& mmt~ nay mt tit. supplieTsuEymtbewillfogto~ 
the costly imRM3rmt to effect the results. FtlTttEi the ccmplterized pOWiET %IWiLlUry p3FOSSS reportfdy &LWS not offer potential for substantial s.mhgs 
over th2 mrrerlt process to p3.-duce oarponents. lhe Qlrrent p?xmss has been in use since th2 subject effort tBs initiated. 



PrujertT%.le 

15.camptter cmtrol 
applicatim to 
axl-m 
miufxture 

Pmject Reject Intf%&d Fmductim 
Project Site(s) FmjertFurpx Totalcost lbratim Agplicatim 

(in003f iinl 

-, fiw Toprovidean aTham& pro- s 2,156 l22 upbeat 
Arsenal, RJvm, w. essumtmlsyst5nfor vos ad REKiford 

ICI &ku?ris, CfxltilBxls mr pExb%ion. A&%. 

Fkralles, Inc., 
R&ford PAP, 

r&LIfoTcl, VA. 



GIy,Observatiorrs 
Effort t.-e!dti in- cqEibilitycons*ti~ -ofproblersinproaneripn tof cm.ings~asnarresponsi\~dunfaFrlypricedMds. 

ProblensapparentlyattrLhCabletolawrequixFm3Xs. &~@~~~tatimoccurred in1976. A~cordjmgtopmjectpersormel tkremay~beena?stbeneff~as a 
result of this effo?xixltti-Ere~Imeffortto- zlySLLC.b3lefitsandtheym3yr~tbe-le. 



Fxanples of l-hmfac~ Tehxdcgy Projects hqderrmti Since 1979 

Project 
Project Title Project Site(s) 

Froject TxltaedproQrtlon 
Project Rqase TotalCost kration Appucarion 

(in am (in md-s) 

14.Feasibilityofusing ARRADocM,her,NJ. DamilIeuseabilltyof s 350 24 Allmnitiamitems 
Cal- cast l!-rdcfoti Arsed cfxuhxmcaststeel UbdhSt&l. 
steel for aummi- NatiaMl F&&o product for nr;nufacttlre 
tialmet2lpaits IIrbtL-ies, Inc. OfmmitiaIs clzqments. 
==f=trrring 

w 

_ . . __.___,__ ^___ _ ___. _. . . . ,,_.. .- . . . . . - ,_,,.__ . .._.. ~ .._... ~__-_-. ----I -- -_-- 
_, _ - 



Z-km&its Projected 

At Frojeet i2t Project 
Initiatial Cufpletim 

ktual -tim 
Application 

Cost rE&ction 
ClOyear dis- 
f-JnM=azs 
of 529millim 
for prodwtia~ 
and$8muLlual 
for mbilim- 
tial) * 

u?itcnst* Ncne. 
tim applied 
toprojected 
prIo&ction at 
irip~tatim. 



Project Project Intended Prcxbctim 
ProjectTitle Project Site(s) Project Purpose Totalcast rkiratim Application 

(inaD> - (in IIKmtts) 

13. ccmplterized poder FkkLslm3Arsenat, lYk3elop ampter assisted $ 202 40 x35-~ 
Iretall~fO~ tkxkls~,TL Imnlfacturing ttiw CsmpaBits. 
design tiversity of Pitts- to resolve pxk u&al- 

b$-b lurgyforgingprwess 
PittsIxr@, PA design problans. 



MscmRltezi ten 
y63rcastsmbg 
of $72 IEuiQn 
for prdxtim 
al-d $19.3 
million for 
lrob~m. 

WI: lax 
SIR: 20.1 

-pn>oess . . . 
&itzziTde 

F-3. 

C&t rehr 
tim (not 
qzmified) . 

mJ- 
llE3teria.l. 

~~Qta~~~~~et~~of$43,~~erealizedin1981and1982fortheproductionof 15h,Ml85adM99guntuks. this 
effort ws similar to a I&k Islard Arseiml effort. Ilatervliet's effort reportedly related to a different d itan usiq a different size and type of steel 
rw a differmt kini of chining solution. 



FjramplesofkmfacturicgTeckmlogvprOjects hplazntedShcei979 

Project Project Tntd E?n?uxim 
PmjectTYtk Project Site(s) Pmject pLlqxB2 Totalbst lhratlm Applifatim 

(elm! - iin =&I 

12. Bxemdna:im ami ?ockIs~Arsenal, ueaincertIficatianofan $ 83 66 Chsti?g of M27 Qm 
and certificatim k&Islard,IL iidxxsearmrsteel ?emlt axipm33ts 
of an "irr-hatse ** Aberdeenh% ===ing P- to re- .3IldOttkXClXpF 
anlvrsteelcastFng Q-and, solvediffidties in WntsatRock 
-s -Alledal, MD promtmmtofmr Tslalri Arsmal. 

steel castings. 



Benefits h-ojexed 

At Project At Project ktual Prcdwtim 
Lnitiatim GM#eticn Applicatim 

Discamted ten Redwedprocess ksultsrareimplerented 
yarcc6tsavings ttiardG3st atktervliet Arsenal in 
of $313,an. =iw- ?kirch 1978. 
SIR: 2.20 
(production) 

19.47 
(mbilization) 
WI: 28.7 
(production) 

148.8 
(mbi.LiztioF,) 

Irtcressdp* 
tim ami product 
quality. Rf?hd 
heat treating 

BaefitsinPndwtim 

Reg-ted 

cost w SE.iZOhserva 

($1 million tials. 
discamtd 
ten year pro- 
jection). 

Wtbodsiqmv~~ 
uerlt. 

other kkmtified 
Use~oftheTe&~~~ 

Projest per- said tint 
t.b$resultsuxetrzms- 
ferred to private iniustry 
dtl-EItfiRrSjlyi.rg 
gmtukshavereducd 
heattreatneattims. 

GWObservaticm 
Data frm[JatervUetArsend idicatesthatcostsavings realized in1978, 1979,d B8Ototaled $28o,CCO in the productionof lOZuu1,%8 ad Ml85 gun ides 

duetoreducsliheattr~~ttimebasedanacomparisonbe~vadorand~tervlietArsadlprocesstimes. 





l!elxfirs Pn?;jEt& 

At PTojex At Projmt 
Initiatim Gmpletim 

EmxKlt& ten Falxed ti.m for 10~~~ 
year cost 'kmiiiopera tube atkhtemlier 
savirrgs of tim. (Star& AKsEmd. 
S262,ax in pro- ard time for 
dwtim a-d 103f-l ?m tube 
$lllTilJimirl r&x& b 1.1 
mbilizatim. Iwrs.) 
WI: 2.74 
(prohxim) 

9.47 
(mbilimim) 
SIX: 36.2 
(pra&ctim) 

83f 
(mbilizatim). 

k&its in ?rcduxim 

GpDOhservaticm 
Thughmr r~~~,pro~toffi~sto~~t~t~~sto~ $206,003~y~ebeenrealizedbe~fiscaf19803nd1982 oncannon hhSCbt0 

rAx.xd l-c&-g tim attrihtted to this effect. Ikremltwas achrgeinstamiardhxiz~timapplicabletothe lOSnn?f8 tubz,effectiveJarruar)r 198% 
%difiedaquiprentrsas apparently used untilJuly 1982 and then takencutof praktiom In 1982, Watervliet repxted the mn-prmktion status to IEEL 
IBEA's effectiv- report of Xarch 1983 reports project as mt hplenwted because rquirmznts clung&. Project results have ixe~reflected inthedesign 
of newlxmingequi~tacquirad~er tk FEARHprogran. I?-& "spimff" value is mtquantifiable accordingtoktervliet Arsmal perscmel. 





At Project 
Initiatial 

BarefitSPmjEcted 

Mscamt~ tell 
Y-=Jh9of 
of $.2 IuLllim 
(PetiN 
axi $5.6 nlillial 
(!xMLizatim) 

SIR: 18.8 
(P-tion) 

16.9 
(lI&ilization) . 
IKE: 169.7 
(P-fid 

158.0 
(mbilizaticm). 

-parhase 
-s* 

At -ject 
Cuqletim 

I@mzntai%mat 
Waterdiet Arsenal 
i.11April,19COfor 
prahtimof 
105rrm,&%8czmrKm 
fnm recycled 
tubs. 

hpl0rentatimdis 
caltin& after 
several- 
bwxnseof W% SLT 
cess rate. 

&l&its in l?xx3iEtim 

RI&z-ted Basis 

Diszamted cOSt Frojmtion 
-vi=is of basedmuse 
$716,033. ofreqckd 

Energy- tubestoprw 

X3$CLdredi- 
dlce&3m3 
tuksayear. 

TESS. 

other Ldmtified 
UsesoftheTedmlc@' 

Project per§mml said that 
that~resultswretrsnsfeP 
rdt0printehidcrysm-l 
tt&fiLmssupplyirg@n 
tukshaveredwedtwit 
treamznttims. 

Gw obsematials 



kf@es of Fkrufacq Techmlcgy Prvjects I@mmted Sirre 1979 

FTojEct Project Intended Prcduztim 
Pruject Title Project Site(s) mpct plapose Totalkst Ihratim Appli~m 

(in aa (in -1 

9. Application of rapid LWevliet Arsaal, A&y new, stxxteK bat s 189 34 Largeti-w 
bmttrmtbgm IJatenrliet, NY t=mKocgstothe tubeforghgsat 
czimrxltubes otkr ccntr~tors falsriation of large tsatervliet Arsenal. 

mt identified by thick-7a.llglmt2lbe 
GAO. forgixgs. 

-- 



Eawfits Projected 

At PKojBx 
Initiatial 

Improvep- 
ducts. savirgs 
in replmishhg, 

-kizig~salrl 
storage of fire 
safequerhant 
c2axxntrate.s. 
safer 5KwMng 
eclvilurmlt. 
rkdwe soil, 
gramd arri wter 
pollLltim. 
Rk?dWZOilusage. 

At Project 
Ccmpletim 

Cast savings of 
$25m per 
year- h- 
prwe safety/ 
hzalth cdi- 
tims. Iexe 
miform p- 
duct. hsnt 
Ipss. 

Actual F?cdxtial 
Applicatial 

Allferrmscuqn- 
rr2ntsatFbck 
Islad Arseoal. 

kbzfits in Prdxtim 

Safety/health Not idmtifid Ebne. 
*-t * 

Inpmved P-t 

z/r- . 
tit=Jiw 

($136,aYl taz 
year 
discamted 
=mF). 

bmxxddly avaLlable synthetic qwwhsnts rare intrdwzd into prodwtim process prior to MF effort. lllis effort wls WfOld in pJqose: 
-toprwideshpsupportrelatirgtouseoftlxqumchmts,ard 
-to determine optirmn hwt treatiq practices. 
Project persorrnel said that savings caqutatim was mt ad&able rad xuld have to be rexmstnxted. Savings estimate, they indicated, reflects avhk3r.e 
of scrap costs due to misuse of the synthetic qwxhsnts. 



Fxamples of %uwfa3xu~ Teztnx~lcgy Projects Implcxmxted Sitce 1979 

PL-ojmt Project Inter&i Prcdwtim 
Pmject Title Project Site(s) prow-t a Total Cost Lbratim Applicatian 

(in ooo> (in IlKxlti) 

8. Improverpnt of ktervliet Arsenal, Tinprove gun tub2 twain. $ 1?8 51 fJll-w 
WequiP- ‘&tervLiet , I44 equipnnt ad establish tubs manufe 
axi plcocdlres. Fxcello carp. 13w tnnjng p-es. tured at -&tee 

Encore FJectrmics vliet Arsenal. 

. .._ . . . . r-...-. 



klefits PKojestel 

.At project 
Lxtiatim 

At Project 
Caqletim 

ktiral Pratuctim 
A@icaLim 

Costrductim. Castsavirgsof ~~~~~ 
Imrdrelia $2.9 tim ?%iriet*a production 

bility. for lO,oa3 facility. 
Isp?Jd versatili- prductim 

tyof eh3xmic cJtAmtity * 
-lies. (- Irate 

rial costs 
yield). 

Cost rdkzim. 
($5.1 millim 
-total 

~~- 
ability. 

=Ihef3myMiss~ 
-P- 
jmted $5.7 II&l- 

Applicatimof wAt ?&xsilecamrnri surve)'inl%Xi 
etch i~ffi~t~~~ 
finaltezhid on: ~~~~e 
repxttoplamd (~~~~~Of~ 
prcdwtim. ~$l~rn~8 

years); PAY nrW for Cbe 
IEtrrie (exilmted $3o,rn 
z8mnl cmings for 5 years); 
N3vy AM 9 missile; ad Anq 
(n4Pm system. Qle con- 
tractor reportedsnesti- 
usstsl $lO millim return 
fraxintegrationofARqMI 
results to splplaoent its 
dRiielopnent Pmgrans itif 
iq $6o,m franthiseffort 
uhichappsrmtlyrelatesto 
tkP~Eii.sSFLe 
Fgsten, t&q As systan, alrl 
anAirForce&i-sat&te 
systen. 

Contraftorofficia.ls cmldnotprwidedatambenefits re3Lfzd fran the effort. They indicated that benefits wre mt susceptible to measuraipnt because they 
hAmbasis for cc6tcaqsrism. Furtber,sigdficant pr0htimlevel.sh3w2mt yet cccurrd. he contractor is experiexing higher prcductim yield rates 
than projected at the edof thisMT effort. This e.ffortkasewax&by i+&&mdlw txltta.9 ~l~t~~~in~et~. &rtinNariettaadAmy 
Officials stated t&t hphE%Uadm- f~litatedgneatlybecauseof~in~etta's interactimwith&khaxzll~ &m&torhgof tkrJDrk&rhg 
wecutionof theeffort. I-kiEinWettaoffids stated thatt~~f~thisefforrhasorwillbeextgdedto~ire,~~~,~tim,Pers~ 
II and the Patriot systems. 





Eezfits Proiected 

At Project 
Ir~tiatim 

.At Project 
Gmpleticm 

s4.6 million met IJeAkxdlabormts. Bqirmmts changed. Proj- 
savings arauaLLy -qwlityti ect was appamltly mt 
due to rdwtion in prc&ctiu~ rate. totally successful l2cBed on 
persorrnel. Traprod safety. reassgsrrrsltofequi* 
m1: 28% &eatermbilizatim developed IRX%X tk pmj- 
SIR: 2.1 requirements. em. 



Project Title Project Site(s) Project pcnpose 
Project Projex LntmkiiZrrducticm 

Total kst hratim .Applicatim 
(in ooo> (in Ucmhs) 

6. Syntktic quemkints Rock Idad h3elBl, bqroveket treabmtof $ 128 26 RxkIsMksglal 
foskattreatis-g RockIs~,Z ccqlex steel ard pr&.~timof&itxm 
Lteapl cmts. -, zrr., al- alloy uork that require rapid 

wesnuinster, m piecesbyuseofinpmved cmlixgfmn 
quewhant materials. mstanitizingor 

solution treahnart 
procedures km 
M35,m9m3chine,Hl40 
glmwmt, amiMioA2 
talk czapmmts. 



Benefits Fmjected 

At project 
Ini- 

At Reject 
Conpletim 

t‘bt speified. kbt specified. Ibzsultsu=re lBxme&uiw of "off-' 
equi-t ad ire- mforusebysix 
EOYS. It is qmwiadle, in an judgpent, 
ttutastdyofavaUableequilmt&ins~ 
tati~~,~epmbablyusefulfor the phts, 
fitsttkziI.ltmtof thempregmn. 



Project Title Project Site(s) proj=t pcnpose Totaicast rk&ul w- 
(in ooo) (in m-l-=) 

49. Rapid in- -tw=P==w, ~=loP=FJ%=-=f $43 35 --* 
uatervliet -, toolirig for produclllg tiatervliet k-aerial. 

Watervliet, NY intemalthreadsin 
Gm~tormtidfw bree&&gs. 

ttfiedbyG1y). 



Increased protf3Tion Nx identified. 
for P-==l, 
WW=-G=J 
facilities. ?%mS- 
=Y=mFmy=e 
sultincertain~ 
t3taaesbutsafer 
axrlitimsareex- 
pectedinall-. 

At Project 
Tnitiatim 

At Project 
Gqletim 

lkasa-tfs) Project Results 
N3t TJq2lawti GIY, obsermtim 

Project results reported to 
EzKlbyIBEAasavatlable 
for ilqhnkn&al. 
(l-bzard clas-sifica~ prw 
a!xhlrw~befnreport~ 
for review, appmvaL, ami 
ilI@eentatioIl into exist- 
ing@~-. eNa- 
tory i@mmtation mt y-et 
xca@ishedattinxzofG4l 
LWiW.) 

Effort is in essence a safety c+xerhg proj- 
ect. safety in mmitioos pIrodocti is 
dmiamly a primry axb32.m alxItkresultsof 
tilis effort shlld probably flow thrqh to 
pralwtion in the long run by affeSzing plant 
d-m. Rmzver, it is wible that alternate 
funiirgsourcesshmldbawbaenus&forthis 
kdrd of effort, 



PmjestlItle Pmiect Site(s) 

-, lkmr, Ml. 
ICI ilnericas, 
TldiaxiAAp, 

~lestown, M. 
cs3mral ‘%lElzican 
Researchcorp3ratim, 

xles, IL. 

Project Project intadel production 
Project Rqme Total Cost Ihratim ~pplicatirn 

(in ml! (h -tt=) 



At Reject 
Inftiatial 

At Project 
Ckmpletim 

Reascn(s) Project Iksilts 
?;otIq&Q?mti 

Increasedprochrtion kclnrentp~tim 
rate. $Wl,CDIre applicatial. 
dumdiIIvestlwtin 
equA~tforn&il- 
zatim recpimmts. 
$1.5 dllial lT+ 
ductialinpeace 
~ w--a% 
coets. 

G!a ax?ervatim 

Tbre w.332 several other safety argineering 
effortsirl5IIpp3rtoftkeAqlbkmizstion/ 
Fzqemimpxvgcau,apparentlymtdup&ative 
of this effort mralof the other efforts 
iE%reKr. IEE4repoltsprujecti.n “*h* 
tim cuqlete” categmy ami kwfits as CrxSt 
rreductim (mt quantified), inqmmxi safety/ 
health, L+ml *r-?d pmblct suautyl 

reliabmty. ARRmm reprted $5.3 udllicm 
&amXedcostsavings over loyears at 
mbilizatim prtitionrates. Basisnot 
determimdbyGA0. IEAapparentlydeciQdrrot 
im@lishthesdngsfigure. 



Project Project lilt& prodoction 
Project Title Project Site(s) Project Furpxe Total Cast kratim Applicatim 

(inca) - (in -tJ-s) 

47.Iqxw3dinstruu3ta- AXRAKDl, ibwr, W. =@==Nstudyof $ 157 13 A.Llexgc6ivesandpro- 
timandcmtrol availableteclml~ peuants~acid 
for acid plants for use in process intheirrs3mfacture. 

control of acid plants. 





mk of ~ac~Technlcgy Pr~jectscCapleted Sirnz1979Fht NDt InpM 

FrujeCr Title Project Site(s) 

46.liwards clasifia- -, bver, NJ. 
timstwJiesof Rdford tw, 
PJ=@J=-d Word, VA. 
eXploSi\ns l3liIds Institute 

of-logy* 
seard-l Irt!stitute, 

m-l&P, IL 
Mdspaoe 
-%Y labs, 

St. lalis, Ml. 

project Reject Tntelxkd ProductFon 
h-oj- lw-= Total cost hratim 

(Fn (inlrmtkc3) 
4w- 

Fstablish proxhres for S 836 56 Eksultmt safety design 
hazcdclassificatim tecb~toteused 
of Frrprocess Lmtelsals mwt@eMfety 
j3-F.rllvedinthe~ regulatory bulletin 
facture ardasse5blyof Tf+7CX32forperfornr 
ezplosius ad pL-opel- ing system safety md- 
laws. emi2ed facilities for 

dacm or assen- 
blyof explosi~, 
m-9 4 
amwitimeditems. 



Bau?fitsprOjected 

At Project 
hitiatim 

S3.5 udllim ~IUULI. Equipnzntintegratim Productimfacilitymtyet 
savings~to into cmplete p* establisM. 
*timof timsystematdob- 
pe-. tAmElt0f1~tel.m 
RX: 13.6 reliability char- 
SIR: 1.20 teristics. Iqnr~wzx2 
kprouxloperatia-ul operatim & in- 
safety. Increased spectimresulting in 
praiwtimrelia- -=P==- 
bilityandmiformi- quimts. Ilqmed 
'7. qeratingcmtrols. 

At Project 
Cmpletim 

l&asm(s) Project Results 
Not rILpwted 

ProjectisrqxxtedbyIEIin"inplewtaTion 
mrplete" categorytwause resultswre incor 
p3rated intoequipt~~tspecificatims forpro- 
dkx2imsysternsurder~hdizax+MPfacility 
project. IhatprojectismtyetaaqAeteard, 
whslitis,itwillinallprobsbUitykel&d 
~for&&lizatim. Sxtngs projectedat 
initiatimarebasedm~ilizatim. Project 
re5a&swrealsotobereplicat&attu,oth2r 
A4P'slxltthef~typlanshaveIrxkenexp 
c&ad. Tndiam!APoperatingcmtractorpe~ 
smmltold GpDthatthzprojectdidlesddi- 
redly to mstaw&anzof at least $433,iXX 
for tk5z-hw kxuse of ttwz establihwt of 
standardized cmltrols that directly resulti 
fruna.&ecmt~lte&nlogydevelopedinth& 
effort. other be&its are also attritutedto 
standardizeddeoontrols. Projecttechnl- 
ogyhasalsoapparentlyiqac~thafacility 
projectaltkcc#5quipazntncwinplaceare 
subsequent gemratiom. 



Ekmples of ?iamfacturing Techmlc+y Projects Gxpleti S~IIOZ 1979 But kt Iupl~ted 

Project Title Project Site(s) 
Project Project Intaded ?rc&ctim 

Project purpoSe Total Cost Ihratim A$ication 
(inam - (in mxlths) 

45. ?kiki-tooled JDIB 
detmstor lozkr 

ARRADCXM, Ikmr, XJ., Increase the aiqut of $ 641 39 Pnxhtim of W5 &te 
Icka AAP Xiddletm, the single-tooled hG3 tors hit to be adapt- 

IA. detmator l&r by de able to others. Pi55 
eloping a uulti-tmled detonator is used in 
rnrhirvr. varim amunition end 

item. 



Benefits Projected 

$3.1 millim anrual 
savingsbasedm 
ncbilizztim e 
qtliments. FaI: 
51x. Iuprov& oper- 
atid safety. Iw 
cress& prdctim 
reliability. 

At Project 
Initiation 

At Project 
Conpletim 

Fbism(s) Project Results 
?bt Ifcpl-ted w -tims 

53.80 savings in Iackof tecl-ulicaisucoess Project did r0t result in opzratiad nxxkdes. 
persoitml azsts per ax&w with requireumts Fbrth2rde~was~o~atCr~AAp 
charge. w. butequiFmentis~‘~of. Intent 

wtoprovidebasellne data for proone 
mnt of eqdpt~Z for a facility project at tk 
I.dianaAAP. IrrihaAApaFparentlyappliexl 
sure amcepts fran the project hhich has mt 
yet keen anpleted. Cratk2 AAP qrtedly 
,gaird techdcsl kmwldge through ssodatim 
with the project. 



Fsmples of k%uufacw Tdx~lw Projects Ccnpleted Since 1979 But St Iuplemntd 

Project Project Intmdd Frohxim 
Project Title Project Site(s) Project plnpose Total Ccd hratim Applicatim 

-7mm- (inmxltts) 

44. lkivamd tecmology -, her, NJ DzsiJp, fabrhlte, ani s 6,874 84 Ibx-ms praktim base 
for suppwsiuz other gn=zw tst seven prototype indemizatim projects, 
!Fhielding of m-d safety shields for atvarimshtdlla- 
hazardous* axltracto~. specific appliG3tions. e-suppoainga 
timaKisapply brmdqectrunofannr 
operaticls nitim iteus. 



At Project 
InitLatim 

At Project 
Ccnpletim 

Reasun(s) project Results 
Ibt Implerated aoaBematius 

$3.9 dllim aimd Bssis pro-&d4 for Uwcogsful effort. Fbse one of tk effort was apparwdy a 
savingsduetore- fLlture efforts to be feasibility stdy. 
ductiminpersarr rndertaken to alto- 
ml. d&Y P- 

-ioml 
propelling- 
bags. 



Ek@es of Ksmfac~uirg Techdog Projects Cmp1et.d Since 1979 8ut Not Tnp1~1~11tcd 

Project Project Intended p.rah3ctj.m 
Project Title Project Site(s) Project FWp3se TotalcoSt kratim lLlplicatrQ 

(a! WJ) (in rocntts) 

43. mate prototype -9 Tntegrate idividd SXIO 27 btha AAP facility for 
sysm for lOhI mu?.r, NJ. 1oadFng esurFmwt lohn M67 prop2uhg 

i=%iJ P- ICI L?merim, prototypes into a e. 
mrplete sys+a cqa- 
ble of producing 
~,~chargesper 
aulth. 



Berkzfits Projected 

At Project 
Tkitiatim 

AL Project 
&@etim 

Insure safety, relia- $264,(xX, p3 ymr of 
bility, and per mbilizstim &e to 
forlrmcl? l& of r&.Kd testiog. 
eTxiitaB3w~ 
wpoder 
pmbya 
different process. 

Fkzsm(s) Project Fesuks 
kc Tllpl-ti 

c&o obsenaticgls 

Scope of work rrrt ccapleted. Effort was “erralmely -t*- in 1981 arKl 
Test device installed at rezpswd in 1983 to an$&e the scqre of wxk 
IndiaM A4P but testing mt at additid cc& of $%,ooo. Effort suppoas 
ampleted. a facility project to establish the first Any 

black pokder prodwtim facLlity at the Diana 
AM. Tkfa&litywLIlbelaids+ayfor 
mbilizstim. 





50. ccoplter integrated l&eI-vliet ‘4LFmal Ir@f3rmtapilot $4x1 35 hnmpmductialat 
d=a (CM> ktervliet, NY distritited deal Watervlietksewl. 
for c.xxmm Gmtractor mt i&xi- mmolsys&mto 

idfied by w. ixxrese effi&ncy of 
Tlxm-idmntrol 
oparatims. Pilot 
sysmis-as 
YestW for exploi- 
tatiaIofciQ/cm 
techwlogte3 amI for 
te&dogytransfertoClU 
fadlity for canrrn 
ptitim. 



Project Wrle 

Exqdes of thmfacw Tedmolog Projects Cqdeted Sbre 1979 But Not Inplem?nted 

Rmject FVoject Tn- Productial 
Project Site(s) mw=t purpoee 

s 1,420 lC6 IndimaAIIpfacillty 
Project =Pi=t% 
psToductim of pm@- 
ungcharges. (8h, 
10%5,15hn, wI?dl 
ad 175m). 



Project Title Project Site(s) 

52.?k&is3static 
P-=k ww 
of large - 
l-ents 

ktemliet Arsenal, Establish pmiuctim 
Waterdiet, NY t5dmi* for u&g HIP 

Contractors mt i&n- pxcess to fabriczite large 
tified by GPD. - caw==-+* 

Project Rirpme 

F!kkxN& 
Project Project In- prrductial 

Total Cost matim 
(in (inuKnths> 

Applic3tim 



Berefits Pmjected 
At Project Iraiatim 

Tenywrdhcamticost 
siavbgs of $740,1xX3 
inpRzductim; $79o,cm 
in wbilizatial. 

SIR: 2.42 (ptmhctim) 
2.58 (opbilization). 

Rm: lmz(p?xductimd 
mbilizaticm). 

GAO -tials 
al lib.?- project 

setsMFro2rarlcLiteria 

Prujectisintetk3edtazddresspmbl~tichd 
productimuseofresult.sofap35or,relateiMT 
efforttobedismdnd. 



51. Appliatial of lw- -=w==u, rkdoplae~top~ $168 20 ml&t Arsenal for 
mst- bbtervliet Arsenal, hybrid IIE&RIS for use pnxktialof- 

ktervliet, NY fnsrJagfng= for adat tacks axl 
bxractorsmtiden- barrels. tKFdt.zers. 

tified by GAD. 





Daq~les of NBY !hufa=Ming TecfnoloaJ Frojects Started Lbriq Fiscal Years MO-82 

53. l-#mfactulirg gui& lh!kIsla.ld-, Elz&dndal of sole $ 123 13 Fkafs~giridetobe 
for elastaneric RbdEIslarrl,lL -proanenent dbykclcIslad 

Contractors rot 
itkltifid by Gfw. -CF.= 

Arseoal for pmductiut 
andby0therh?S* 

dfolmlavaria- --I=- 
tims for plblhtion chase of lrrrmetdlllc 

intoguidefor~bj seals. 
industry. 





project ntle Project Site(s) 

54. Iri-p- mntrol GxkTslradArsenal, Exablishiqmxdmuu $1,445 3 EkkIslakiArsexll 
of - RxkI?JaKl,IL faeW lim%cls of prcdwticmof~c 

Contractormt inprocPss@Ji#%~ reoil nechanFsrs for 
identifi&byG#. lnscNning camel. ?a74 axi X78 g!m 

rcmmts adw5,x245, 
axlM37Al remil 
tled-misrs. 



Fkefits Projected 
At Project Initiatim 

$233,axl anrual mst 
w. GIaw5vati.m 
of critical alby@ 
elerents al-d energy. 

GAO clbservaticrrs 
tki i4-d-er Project 

ME&sMrProgranprogramteria 

Othx efforts, mibly mt Mf, by 0th~ organizatlors 
relatirg to HIP uere identified at project initiatim 
tat u3-e mt amdered applicable to t&is effort 
dlichwsspIqmdas~qu?in?Kldndq~useof 
HIP for large ccnponents cxlqxed of lau alloys. 



Project Title Reject Site(s) 







Benefits PL-ojected 
AtProjectIUi~ 

$435,m d cost 
savirgs. 
SIR: 2.17 
Rx: 17% 



pm- project Illt5hd -tial 
Project Title Project Site(s) proj= m TotalCost Rlrstim PspUcatio 

(in axt) (in mxlths) 



Benefits Projected 
At Project Initiatim 

Tenyeardisamtdccet 
savfrlgs of $487,IKx3 

a-. 
SIR: 2.36 (pruducti00) 

4.17 (lmbili- 
zation> 

xx: lax (pxdictial 
axl 
lWbilbUiO0) 

-tOOlerindingd 
imwtory cost. 





Disunmtedcostsavings 
ouxtenp3rsof 
$195,cm (productial 
ad $1.2 mi.llial 
c-1. 
SIR: 1.20 &xducti~) 

7.05 (lmbikhtial 
FOI: 13% (pKxkctial> 

53% (llDbilizatim) 
(iktolabrax3t 
It?hctica of 78.) 
J5LMmHm of a safety 

Ilxreasin 
Zquallty. 



Project TXtle Project Site(s) 

59. !+m.lfxaue of -, 
precisialccQes -*NJ 
fcKWprojer AUD syse53 
tiIes Divisim 

-ah m 
MilanA4P,Milail,m 

Fstablishpraktion $1,647 kticksti- Ftlbre 105anl~ 
-~BquFprmnt fkd. LXkUIlI-W4TSh3gd 
parseers for mm- cJ=s-* 
factureofpmcisial 
amesfccHEATpro- 
jectiles . 



$89,003 ti clst for 
pI-cductsdu2to 
reducti0ni.n~ 
tile. 
SIR: 1.49 +x3Jlxim) 

1.76 (mDbilization 
WII: 15.0% @odwdul) 

17.86 
(-04 

I?.mudwtim of nev tdl- 



Project Project In- EwxkJctial 
Project Title Project Site(s) Project Anpose 

60. -tructive test -, Providefordesigkad 
quipnzntforlarge Lbver,NJ fabxicatimof aproto- 
cali~rmmitim5 &son~rlain, type -tic me@f%ic 

h., fhhzkage*tiat 
MississippiAAP, systemto&tectall 

Pi-, XI flaw in projectile 
bodies. 



$654,~ aIlns3 savings 
perlin?. Incfeased 
lOKXdWSIKl*- 
ence. Significmt 
safety krprowsent due 
tolessp=-samd 
exparedeliminatim 
oflxlmj~t. 

Benefits EYojectad 
At Project Initiatim 

O&r 
G!wchematims 

Effort is inti to replace labor intensive batch 
prLxzising. Effort is intaded tr, utilize results of 
xmaA4PpxgraJiin 1950’sidIichwst.enlhated~ 
to teclnical probleros. ‘Ihere is b&.mMidp 
withotkrpjectsseveralofuhi&areMT~to~ 
projects reportedly mt dupficatiw. 



61. Diqwal of final ~,~,~ rkxemhproasstocKs- $1,364 Not i&nti- AllitI3scontain- 
sludgeRmacid lidstm lI&fe Corp. pose of final sldge fied l ~~~ 

rEanEry cpratim lMstm UP, frmaci.dIvcmeIy conpogitial 
=4Fw=, m mm, ~ aplosi~ ttE!re 

afsmiull nitrate for of. 
resale,dahate 
pdlutim. 



Benefits Frojeded 
At Project 3nitiatiOn 

No projectim. 

CAD -tials 

odgirdeffortintenthas~. (zzdidaw 
etim P- c3pgarmtlyetobecrapared 
ackiomwddbeselecedfor&~rnraluatLand 
optidzatial. A amtract add not be satisfactorily 
llegotiatedrelatingto~0f tkplmsses. Effort 
hBs reclirwted tmmrd Sk forming. 









Gry) alservatims 
i3emfits Frojected Ch hiaeti Project 

At Project Irdtiatia-~ t43xsMrprograncTiteria 

$524,0(x) d savings. Basic nature of project is to elidmte 
lm: 34% pllutioo CaLsed by residusl solutioos 
SIR: 2.94 frun tte ls4x/Fm production pImsss. 

Project seam qwstiomble becase tk 
Pdem beirtg addressed~isthetofa 
pI?xluctim procTs.s. Ihe pmogs itself 
seapsmtbebe-. 

GAO-ms 

Effort is one of se\lerat (ilot all MT> addressin% th 
cliqmal of polluti- Mby-groductsofP* 
tionatthztblstaltW.ApKWdhg~effo~in- 
cl& w evaluatioo of pussible alterinti\a for 
l3raing with add phlt SlLdge. lhis effort is 
inted% to lzksdop aw of the altemati-. 



Air Force Xotes 

1. 

2. 

3. 

4. 

1. 

2. 

1. 

2. 

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 KT 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. Worthop 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 in 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. 

Armv 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; ROT = Return on 
Investment; GOCO = Government-owned, Contractor-operated; AAP = Army 
aummunition plant 



%8o,m atlm.d cost Feasibilityappazntlyhadmt~ 
savings. danxlstrated. 

R?dUCEdpedhazards. 

GQ Dbservatim 
ihefits EYojected On h?x&kx Project 

AtProjecthkiatim &es a h-ogran criteria 

Effort ba5 fm+edalthw$ IBEA@ditsrLsky 

nature. Effot-twterudmtedaftercmdahalf 
yearsmtkk33is thatitsobjecti~~sdeteradred 
mx to be feasible. Also a requiranents m 
resulted in little chmd for th2 intexded applicatim. 



~STA~ AND FEES PAD 

SPECIAL FQ4JRTl-i CLASS RATE 
PENALTY FOR PRIMATE IJX $300 








