g P o Y e et Be pdn ki b= SN
R :‘\‘«I_‘¢ il 'L,,w N/ AR J-"“»';*-M'*j" ‘Wﬂ-’?"*‘ A -

AD-752 050
CHEMICAL MILLING

Defense Documentation Center
Alexandria, Virginia

November 1972

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF CUMMERCE
5285 Port Roval Road, Springfield Va. 22151

—

P - - oy NG e N A o L e ¥, &
e S e e T A T R T S R N T N TR YW




UNCIASSIFIED  AD-752 050

CHEMICAL MILLING
A DDC BIBLIOGRAPHY

DDC-TAS:7260

NOVEMBER 1972

\%\\ Approved for pub.l.ic release;
distribution unlimited.

Reproduced by

NATIONAL TECHNICAL

Departmemt of Cémmerce

g UNCLASSIFIED

1 - . i
P : \
=S : \\ }
™

’ DEFENS DOCUMENTAT[ON CENTER
DEFE (SE %UPPIY AGE\}CY\

'y



L

wrerre st
atmaiorgr sty

et SvE AR

et

TRINT

e

)
erciany

4 dree san

NG o ey, TR o

A A R e PR B
A

I G

%

clo igeisd
»

g

v’a»“a‘afr;ﬁan«‘s,v, T T,

LR

LN

gy

i . st s
e AP A
7

)

‘t
,»

i

¥

=z T S R e D R e
. W% _«,«'A,‘;,‘,.,, i‘.\,q.,,, ,.HQ :H’ o ;‘ "~~‘-f". oY r%&:&%

A

= l”"}?a?’){“'z /Q ‘,v.. AR g<ss
e das o T =Y

UNCLASSIFIED
‘ Secmi!! Classification

(S ity clesaill

-

DOCUMENT CONTROL DATA-R&D
of title, body of ab and indext

fon must be entered when the overall teport Is classified)

1. ORIGINATING ACTIVITY (Corporate ﬂM)
DEFENSE DOCUMENTATION CENTER
Cameron Station

_Alexandria, Virginia 22314

28. REPORT SECURITY CLALSIFICATION

UNCLASSIFIED

1b. GROUP

3. AEPORY VITLE

CHEMICAL MILLING

4. DESCRIPTIVE NOTES (Type of repect and inclusive detes)

Bibliography

(August 1957 - January 1972)

S, AUTHOR(S) (FIrat name, midale inlilal, iast name)

jss——————
6 REPORY DATR

November 1972

78, TOTAL NO. OF PAGRS 7h. NO. OF REFS

B ey

88. CONTRACT OR GRANT NO.
& PROJECY NO.

(-

d

8. ORIGINATOR'S REPORY NUMEBERIS)

DDC-TAS-72-60

8b, OTHER REPONT NO(S) (Any other numbers that may be aseigned
this report)

AD-752 050

10. DISTRIBUTION STATEMENT

Approved for public release; distribution unlimited

Fit. SUPPLEMENTARY NGTES

Superseded AD-702 750

12. SPONSORING MILITARY ACTIVITY

(1 ABSTRACT
\¢

N

mitations of Chemical Milling

This report includes references on the capabilities and

Techniques, materials for which

19
it is suitable, and the quality of the finished surfaces.

Corporate Author-Monitoring Agency, Subject, Title, Personal
Author, Contract Number and Report Number Indexes are provided.

DD o™ 1473

UNCLASSIFIED
Lo Secunity Classificotion —

V2R
yafneo

EouE

e

S,




UNCLASSIFIED

§ccutity Classification

KEY WOROS

LINK A LINK B

LINK C

noLE

wy ‘mowE wT

ROLE

‘wy

| gt

*Bibliographies
*Chemical Milling
Etching

Titanium Alloys
Aluminum Alloys
Stainless Steel
Electrolytes
Beryllium Alloys
Metallography
Machining
Material Removal
Transistors
Manufacturing Methods
Nickel Alloys
Reagents

Cobalt Alloys
Precision Finishing
Crystals

Copper Alloys

Tin Alloys

Zinc Alloys
Refractory Metals
Printed Circuits

U

IFIED

Security Classification

s wte el




o #i
i 2 G REE fA g i E X S, o Grlegh o ARG B NI A AN WEE S B

‘\?«“w-aom svapaanaaiin, oo v XY’
- [N

st eoen

O

"y

UNGLASSIFIED

CHEMICAL MILLING
A DDC BIBLIOGRAPHY

August 1957 - January 1972

DDC-TAS.72-60

NOVEMBER 1972

Approved for public release;
distribution unlimited.

DEFENSE DOCUMENTATION CEHTER

DEFENSE SUPPLY AGENCY
CAMERON STATION
ALEXANDRIA, VIRGINIA 22314

UNCLASSIFIED
|

AD- 752 050

AT AR N Comn b aen © minn s




FOREWORD

This bibliography is a compilation of references on
Chemical Milling. Entries were selected, using the
authorized term chemical milling, from references processed
into the AD data banks from January 1953 to July 1972 and
supersedes AD-702 750.

Corporate Author-Monitering Agency, Subject, Title,

Personal Author, Contract Number and Report Number Indexes are

provided.

BY ORDER OF THE DIRECTOR, DEFENSE SUPPLY AGENCY

OFFICIAL
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BERT B. STEGMA
Administrator
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AD=252 129
WATERVLIET ARSENAL N Y

CHEMICAL MILLING (u)

DEC 601 23P ROSE,CoHei
REPTe NO. wVT RI 60001 IRI 60001 1

UNCLASSIFIED RFPORT

DESCRIPTORS; eCHgMICAL MILLINGy ALLOYS, ALUMINUM ALLOYS)H

CASTING, CHEMICAL REACTIONS, CORRO510N, GUNS, MACHINE
TOOLS, MACHINING, MAGNESIUM ALLOYS, MANUFACTURING
METHODS, MECHANICAL PROPERTIES, METALS, PHYSICAL
PROPERTIES, PRECISION FINISHING, PROCESSING, PRODUCTION®
SHEETS, STEEL, SURFACE PROPERYIES: TEMPLAYES, TITANIUM
ALLOYS (vl

A PROCESS STUpPY, OUTLINING THE CAPABILITIES AND
LIMITAYIONS OF CcHEMICAL MILLING, THE MATERIALS FOR
WHICH 17 IS SUITABLE, THE ACCURACIES AND SURFACE
FINISHES cXPECTED; DERIVED FROM A STUDY OF THE
AVAILABLE LITERATURE AND VISITS TO USERS OF THE
PROCESS,y ARE MADE T0O DETERMINE THE APPLICA9ILITY OF
THE METHO TO THE PILOT FRO UCTJON REQUIREMENTS oFf
WATERVLIET ARSENALe. FORTY=TWO POLNDS OF 4340

STEEL WERE REMOVED FROM A 90MM M41 BREECH RING N
61 HOURS aY CHEMICcAL MILLINGs SURFACE FINISH WAS 42
MICROINCHES, METAL REMOVAL RATE WAS 0007 INe PER
MINUTE, (AUTHOR) (V)
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AD=256 351
PENNSYLVANIA STATE UNIV UNIVERSITY PARK

INFLUENCE OF DISPLACIVE-SHEARING STRESSES ON THE
KINETICS OF RECONSTRUCTIVE TRANSFORMATIONS EFFECTED g3
€Y PRESSURE IN THt RANGE O0~3400,000 BARS (u) !

W DACHILLE ,FRANK{ROY,RUSTUMS

" UNCLASSIFIED REPORT )

DESCRIPTORS: - eCHeMICAL MILLING) oPHASE STUDIES
OTRANSFORMAT [ONS, CHEMICAL BINDS, CHEMICAL ENGINEERING»
PRESSURE, REACTION KINETICS, SHEAR STRESSES,

TEMPERATUREg 4 .

EARLIER RgSULTS SHOWED THAY ORDINARY LABOIATORY

GRINDERS AND MIXERS WERE ABLE TO 'ONVERT SEVERAL ,
PHASES (EQGO,PBOZo MNF2, C4C03,

BEF2, ETCy) INTO THEIR RESPECTIVE WIGH~PRESSURE .
FORMS WHICH, AT EWVILIBRIUM REQUIRE 10=15,000 i
ATMUSPHERES AT ROOM TEMPERATURE. HENCEs EX] ERIMENTS

WERE DEVISED TO ATTEMPT YO SEPARATE THE EFFECT OF

HYDROSTATIC PRESSURE FROM THOSE OF SHEARING STRESSES

AND BONL=BREAXAGE, A STUDY OF THE INFLUENCE OF

SHEARING STRESSES SUPERIMPOSED UPON QUASIHYDROSTATIC

PRESSURES QF yP To 100,000 BARS AT TEMPERATURES BELOW

550 ¢ WAS MADE pOSSIBLE B8Y THE DEVELOPMENT oF

SIMPLE APPARATUSe THIS CONSISTS OF THE BK:DGMAN

UNIAXTAL=TYPE APPARATUS, WITH A PROVJSION FoOR

CONTINUUUS ROTATION Of THE BOTTOM PISTON VERY SLOWLY

BACK aND FORTH THROUGH A 2 DEGREE ARCe THE SAMPLE

1S HEATED EXTERNALLY?! DISPLACIVE=SHEARINS RUNS WITH

PRESSURE AND TEMPERATURE AUTOMATICALLY CONTROLLED CAN

BE MADE FOR PERJ00S EXxCEEDING SEVERAL DAYS {F

DESIREDe THE RESULTS cLEARLY SEPARATE THE INFLUENCE

OF HYDROSTATIC PRESSURE ITSELF UPOYN REACTION RATES *
FROM THE EFFECT OF THE ADDED DISPILACIVE=SHEARING
STRESSESe FROM YHE RESULTS IT BECOMES CLEAM THAT
EQUILIBRIUM RELATIONS BETWEEN PHASES ARE NOT ALTERED

BY THE SHEARING STRESSES. (AUTHJR) tu)

2 .
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AD=261 959
AEROJET=GENERAL CORP SACRAMENTO CALIF

STRUCTURAL TESTS OF A CHEMICALLY MILLED LaADISH D=sAC
STEEL SECOND=STAGE MINUTEMAN AFT CLOSURE W

Jub 6] 1V THOMAS R Wa
CONTRaCT: AF33 600 36410

UNCLASSIFIED REPORT

DESCHRIPTORS: eoCcHEMICAL MILLING, eROCKET CASES)H
DEFORMATIONs DESIGN, GUIDED MISSJLES, HYDROSTATIC
PRESSURE s MEASUREMENT, MECHANICAL PROPERTIES,
PROCESSING, ROCKgT MOTORS, STAGING, STEEL, STRESSES,
SURFACE=TO=SURFACE, TESTS (v

SDENTIFIERSY MINUTEMAN . (u)

A STUDY WAS MaDE 70 DeTERMINE IF THE STRUCTURAL :
STRENGTH REQUIREMENTS FOR THE AFT CLOSURE OF THE
SECOND=STAGE MINUTEMAN ENGINE COULD BE MET WITH
REDUZED=WEIGHT, CHEMICALLY MILLED CLOSURE OF LADISH
Px5AC STEELe THE STUDY INDICATED THAT THE
CHEMICALLY MILLeD AFT CLOSURE, WHICH WEIGHED 60 Lg
LESS THAN THE CUNVENTIONAL STEEL CLOSURE, HAD
SATISFACTORY SYRUCTUNAL STRENGTHe THE STRUCTURAL j
TESTS WERE MADE WiTH AN AFT CLOSURE OF THE
PRELIMINARY FLIGHT RATING TE3T (PFRT)

DESIGNe THE CLOSURE WaS CHEx@BALLY-MILLED TWICE TO ;
REDUCE THg THICKNESS OF PART OF THE SHELL, THE NOZZLE :
ROSSES, AND YHE BOLTEG JOINT STHESSCOAT WAS |
APPLIED TO THE AFT CLOSURE AND THE (NIT WaS

HYDROSTATICALLY TESTED AFTER EACH MILLING OPERATION.

AN ANALYSIS OF STRESS AND STRAIN DATA INDJCATED

THAT THE REDUCEp=wEIGHT CLOSURE SATISFACTORILY

WITHSTOUD A PRESSURE oF 600 PSIG AND wILL MEgET

ULTIMATE STRENGTH DESIGN CRITERJAs (AUTHOR) (Ul

3
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AD=262 184
NORTHROP AIRCRAFT INC HAWTHORNE CALIF

DEVELOPMENT OF IMPROVED METHODS, PROGCESSES, AMND
TECHNIQUES FOR PRODUCING STEEL .EXTRUSIONS L)

JUN 6] v CHRISTENSEN,LoMe {ROSERI W
REPTe NU. NOR 61 199 ‘
CONTRACT: AF33 600 36713

UNCLASSIFIED REPORT

DESCRIPTORS: OAIRFRAMESy ®EXTRUSION, oSTEEL, CHEMICAL
MILLING, CORROSION=RES]STANT ALLOYS, DIES; DIFFUSION,
DRAWING (MACHINE PROCESSING), GLASS, HARDNESS» HEAT
TREATMENT» LUBRICANTS, MANUFACTURING METHODS, MECHANICAL
PROPERTIES, MICROSTRUCTUREs NICKEL, FLATING, PROCESSING»
SURFACE PROPERTI:S, TENSILE PROPERTIES {v)

IDENTIFIFRS; B=70 AIRCRAFT (vl

DIMENSIONAL INTEGRITY AND SURFACE QUALITIES

OBTAINED IN THE 0.06=)N¢ TEE SECTIONS OF PHASE

JARE CONSIDERED SUFFICIENT FOR PROCEEDING TO

PHASE 1le LOW AND ERRATIC MECKANICAL

PROPERTIES WERE NOTED IN THE EVALUATION OF PHASE

I EXTRUSIQONS N B80TH M=~1] AND PH j5-7M0

MATERIALS, METALLURGICAL STUDIES INDICATED THAT

THESE LOW PROPERTIES RESULTED FROM DIFFUSION OF THE
NJCKEL LUBRICANT MATERIAL INTO THE SURFACE OF THE
EXTRUSTUNSs AFTER REMOVAL OF THE CONTAMINANT

COATING BY CHEMiCAL ETCHING, THe RESULTAMT MECHANICAL
PROPERTIES weERE WeLL wITHIN SPECIFICATIONS FOR THE
MATERIALS, THE CcHEMICAL ETCHING ALSO YIELDS

IMPROVED SURFACE QUALITYe (AUTHOR) (v
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AD=264 685
GENERAL DYNAMICS/cONVAIR SAN DIEGO CALIF
TITANIUM DEVELOPMENT PROGRAMe VOLUME 1V (u)
HAY 6] 1V LANGLOIS ,AeP o i MURPHY ,JeF o} GREENS
EoDo:
CONTRACT: AF33 600 34876
MONIToR: AsD -TR&17 576

UNCLASSIFI{ED REPORT

DESCRIPTORS: eaALLOYS, #JOINTS, eMANUFACTURING METHODS,
oTITANIUM ALLOYS, AIRPLANE ENGINE DUCTS, AIRPLANE
PANELS, ALUMINUM ALLOYS, BOLTED JOINTS, BRAZING,
CHEMICAL MILLING, CONF]GURATION, DESIGN, FUSELAGES, HEAT
TREATMENT, MATER{ALS: MOLYBDENUM ALLOYS, PHOCESSING,
RIVETED vOINTS, sMALL TOOLS, SPOT wgELDS, STIFFENED
CYLINDERSy TAILS (AIRCRAFT)y, TORPEDO COMPONENTS,
VANAD!UM ALLOYS, WELDING, WELDS, WINGS (V)

CONTENTS: MANUFACTURING METHOD EVELOPMENT

DEVELOPMENT OF OPTIM M OPERATIONAL SEWUENCING

PROCESS DEVELOPMENT CHEMICAL MILLING

TOOLING CONCEPTS ROUM TEMPERATURE FORM =

FURNACE HOT SIZg AND &Gt ROOUM TEMPERATURE

FORN « HEATED PRESS HoT SlZc= FUSNACE AGE

SHORT CYCLE HOT FORM ~ AGE SEQUENCE TOOL

MATLRIALS PARTS MANUFACTURE TAIL CONE

LEADING EDGE CANTED FUSELAGE BULKHEAD

ASSEMBLIES ENGINE BLEED AIR DUCTS PANELS (vl
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AD=265 701
FOREJGN TECHNOLOGY DIv WRIGHT=PATTERSUN AFB OHIO

ELECTRIC aND CHEMICO~:ECHANICAL METHODS OF wORKING
METALS (CHAPTER Vil) {u)

1y POPILOVyLe YAs:

UNCLASSIF1ED REPORT

DESCF PTONS; oMETALS, ePROCESSINGy BRAZING, CHEMICaL
MILLING, ELECTRODEPNSITIONs ELECTROEROSIVE MACHINING,
ELECTROLYTIC POLISHING, ELECTROP_LATING, HEAT TREATMENT,
HEATiING, FICKLiNGy, SINTERING, SOLDERING, SPARK
MACHIMINGy TECHNQLOGICAL INTELLIGENCE, TRANSLATIONS (U}

IDENTIFIERS: USSR (Ui

ELECTROCHEMICAL METHODS OF ELECTROPLATING AND
ELECTROCHEMICAL POLISHING ARE DEMOMSYRATED

CHEMICAL MILLING AND METAL HEATING PROCESSES ARE
DISCUSSED, HEAY TREATING OF STEEL BY CONTACT
ELECTROHEATING (Ne Vo GEVELING'S METHOD), HEATING

IN ELECTRQLYTES (te Zo YASNOGODSK[Y®S METHOD)»

AND SURFACE FLAME HARDENING ARE ALSO DISCUSSED. (Vi

b
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AD~267 806
METAL HYDRIUES [Nc BEVERLY (1ASS

i UEC 9} v
CONTRACT: 0DA9i S9lgUCiz22

UNCLASSIFIED REPORT

: DESCRIPTORS; ecOpPER, ACEYIC ACIDS, CADMJUM, CHEMICAL
. MILLING, CHLORIDES, CRySTALLIZATION, DISKS, FEASIBILITY
STUDIES, HEATING, [RON COM’OUNDS, MELTING, NITRIC ACID,

PHOSPHORIC ACIDS, PRODUCTION, SHEETS, SINGLE CRYSTALS,
SPACE NAVIGATION, TEST MiTHOuS ()

’ A HETHOL WAS DEVELOPED FOR PRODUCING A STACK OF

; CU SINGLE CRYSTAL DISkS 5U«MICRONS THICK WHICH
UTILIZED THE SPAR PLANNING TECHNIQUE FOLLOWED .BY
CHEMICAL POLISHINGe THE METHOD FOR PROCESSING 35=
To 50~MICRON THICK DISKS IS AS FOLLOWS: (1) GROW
245~MM THICK SLABS AS BIG AS POSSBLE,y (2) SPARKe
TEPAN }=CM DIAM DICS AND SPARK PLANE TO 75 1O 0O
MICRONS ThICK, aND (3) CHEMICALLY THIN TO 35 TO
60 MJCRONSe ATTEMPTS TO GROW SINGLE CRYSTaAL €D
DISKS RESULTED [N THE FORMATION OF POLYCRYSTALLINE
SHEETS, tul

()
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AD=268 U33

AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

A NOTE ON SEMICONDUCTOR DEVICE FASRICATION (u)

AUG 6 1y HERMAN, 1,43
REPTs NO, 729

UNCLASSIFIED REPORT

DESCRIPTONS: ALLOYS, BONDING, CHEMICAL MILLING,
ELECTROEKOSIVE MaACHINING, GERMANIUM COMPOUNDS, HEATING,
JMPURITIES, INTERMETALLIC COMPOUNDS, PICKLING
COMPUSITIONS, PLATI{NG, PRODUCTION)» SEMICONDUCTORS,
SILICON COMPOUNDS, TEST METHODS v

A DISCUSS0ON IS PRESENTED OF THE BASIC STEPS IN THE
MAKING OF GE ANp SI JUNCTION DEVICESe T

INCLUUES A LIST OF THE COMMON ETCHANTS WITH THEIR
RELATION TO VARIOUS PHASES OF DEVICE FABRICATIONe
CONSIDERATION IS GIVEN TO ALLOYING FOR JUNCTIONS

AND OHMIC CONTACTS, AS WELL AS INFORMATION ON

APPLYING THE DOPANT ALLOYe ELECTROLESS NI OR

AU GOLD, FURNACE FIRING, AND PLATING ARE EXAMINED

IN VIEW OF REQUIRED MODIFICATIONS, (AUTHOR) (V)
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AD=269 209
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATIQN CENTER

A REVIEW 0° RECENT DEVELOPMENTS IN TITANJUM AND
TITANIUM AWLOY TECHNOLOGY (V)

DEC 6} v WOOD ,ReA,?
REPTs MO, Ml44

UNCLASSIFIED .REPORT
DESCRIPTORS: eMETALLURGY, ®SHEETS» eTITANIUM ALLOYS,

AIRy ANTIOXIDANTS, CHEMICAL MILLING, COATINGSY
CONTAMINATION, CORROSION INHIBITION, EXTRUS[ONy GASES,

HIGH~TEMPERATURE RESEARCA, IGNITION, IMPURJTIES, *
MANUFACTURING METHODS, MECHANICAL PROPERT!:S, OXIDATION
PROCESSING (u)

A STUDY Of THE aAlR CONTAMINATION AND PROTECTION FoR
4 00p T1 SHEET ALLOYS INDICATED THAT Tl-

4ALIMO-IV AND Tl=sAL=4V HAD ABOUT EQUAL

RESISTANCE TO PENETRATION BY INTERSTITIAL
CONTAMINANTSs THE HARDNESS PENETRATION TESTS

SHOMWED TIwl3V]icRewdAl AND Ti=2¢5ALm]bV

ALLUYS HAD LOWER RESISTANCE TO CONTAMINATION IN THAT
ORDERs FHE TI=BaALaZe5SN, TlesAlLa4V,

AND TI=13y=1lcRe3AL ALLOYS WERE EVALWATED

FOR SUSCEPTIBILITY TC H EMBRITTLEMENT INDUCED BY
CHEMICALLY MILLING IN A HYDROFLUORJC ACID BATHo

THE ALL=ALFHA T]~5AL2,5SN ALLOY WaS NOT

EMBRITTLEDe THE Tl=6AL=H4V ALLOY WAS ONLY

SLIGHTLY EMBRITTLED, WHILE THE 7le«!3VellCRw

3al ALLOY WAS SEVERELY EMYRITTLED, AN

INVESTIGATION CONCERNING THE TITANIUM=-LOX REACTION
WAS CONDUCTEND BY USING HIGH«PRESSURE GASEOUS O

THE STUDY ESTABLISHED THAT A FRESH Ti SURFACE

WOULD REACT WITH GASEOUS O ynDER ABOUT 100=pPSIG
PRESSURE QETWEEN ~250 F AND ROOM TEMPERATURE.
SEVERAL METHODS OF PRODUCING FLAT SOLUTION=TREATED
TITANIUM ALLOY SHEET ARE REVIEWED AND A NgW CONCEpT
1S DESCRIBEDs BASICALLY, THE NEw METHOD INVOLVES
HEATING AND COOLING THE SHEET UNDER TENSION,
{AUTHOR) (ul

9
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AD=271 .67
BOEING (O WICH!TA KANS WICHITA plv

BOEINGawICHITA MATERTALS AND RESEARCH NEVELOPMENT
PROGRAMSy 1057=1941 )

SEP €1y NE POEsAeHo {SHIGLEY HeE W}
CONTRACT: AF33 616 814}

UNCLASSIFIED REPORT

DESCRIPTORS: @AIRFRAMESs SMATERJALS, ®RADOMES)
ADHESIVESs ALLOYS, ALUMINUM, BONDING, BRAZING, CADMIUM,
CERAMIC COATINGS, CERAMIC MATERIALS, CHEMICAL MILLING,
COMPOSITE MATERIALS, HEAT-RESISTANT PLAST!(CS, HIGHa
TEMPERATURKE RESEARCH, jGH1TION, JET ENGINE FUELS,
LAMINATES: LUBRICANTSy MACHINING, MANGANESE, METAL
JOINTS, HMETALS, uRkGANIc GCOATINGS, PLASTICS, PLATING,
POLYMERSy STAINLESS STEEL, TEXTILES, TITANIUM,

VARNISHES (v

CONTENTS? IRON AND STEELS! AM 350 STAINLESS
STEELy, CHEMICAL ETCHING? LIGHT METALS AND ALLOYS?: |
Tl FASTLNERS (é6aL~4V); VvACUUM PLATED AL,
CORRQOSIUN RESISTANCE OF VARJOUS ALUMINUMS] HEAVY
NON-FERKOYS MgTaLS AND ALLOYS: VACUUM PLATED CD,
ELECTROPLATED Mnt PLASTICS: METAL BONDING
MATERIALS, ADHESIVES, PARAPLAST 33, EPOXY TUBING,
IM=471 PLASYIC TAPE, gPOXY MAT MOLD DIES LIGULID
AND SEMI=SOLIp HIGH POLYMERS: ADHMESIVES, HIGH

~ TEMPERATURE LUBRICANTS, ENAMELS AND LACQUERS, EPO3v
ORGANIC COATINGS, NEOPRENE ORGAMIC COATING: FIBROUS
AND FILAMENTARY MATERIALS? INVEST(GATION OF
Fs2R1CS FOR LINT FREE CONDITION; COMPOSITE
MAT;R!ALS‘ CERAMIC BRAZE. EPON 828 AND 143 GLASS
FABRIC LAMINATES, 181 VWSLAN AND 181=A=1100 SILANE
FINISH FAgRIc, RE!NF@«CED LASTICS FOR RADOMES) .
DECALS, (v

k’
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AD=271 536
DOUGLAS AIRCRAFT €0 INC LONG BEACH CALIF

CHEMICAL cOMPQUNDS FOR METAL SHAPING (vl

JAN 62 1V JAMIESON ;JolL o ILOCKHART sFoJo !
CONTRACT: aAF33 600 43027
MONITOR?: ASD TR7? 648 vl

UNCLASSIFIED REPORT

DESLRIPTORS: oaLLOYS, eCHEMICAL MILLINGs eMETALS,
¢REFRACTORY MAYERIALS, AIRCRAFT, ALUMINUM ALLOYS,
CARBOXYMETHYLCELLULOSE, CHEMICALSs CHROMIUM ALLOYS,
GELS, MEAT RESISTANT MgTALS + aALLOYS, MATERIALS,
MOLYBDENUM ALLOYS; NICKEL ALLOYS, NIOBIUM, POROUS
MATERIALSs PROCESSING, PRODUCTION» SOLIDS, SOLUTIONS,
STAINLESS STEEL., STEEL, STRUCTURES, TANTALUM, TITANIUM
ALLOYS, VANADIUM ALLOYS (w

SEVERAL Ggl SYSTEMS WgRE PREPARED wilTH ACID

SOLUTIONS SUSPENDED IN A GEL MATRIX OF ORGANICs WATER
SOLUBLE RESINS, THESE GEL ETCHANTS CAN BE CAST

INTO SEMIRIGEID SHAPES AND ARE STABLE AT TEMPERATURES
UP T0 140 T0 160 Fe IN CONTACT wiTH A STEEL

SURFACE» THE GEL ETCHANTS CHEMICALLY REACT AND REMOVE
METAL AT A CONTROLLED RATEs THE REACTION PRODUCTS

AND REACTANTS MIGRATE COUNTERCURRENTLY THROUGH THE
GEL MEDIA, FURTHER DEVELOPMENT AND TESTING wllL
DETERMINE APPLICABILITY AS NONeLIQUID ETCHANTS
(AUTHOR) (V)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAFHY  SEARCH COGNTROL Nos /20MLé6

AD=271 945
METAL HYDRIDES 1Nc BEVERLY MASS

INVESTIGATION OF SINGLE~CRYSTAL AND POLYCRYSTALLINE
TITANIUM UIBORIDE: METALLOGRAPHIC PROCEDURES AND

FINDINGS !
NOV &} v LYNCHyCoTo  VAHLDIEK sFoWe 3
MONITOR: ASD TrRé! 350

UNCLASSIFIED REPORT

DESCRIPTORS; eBORIDESy ®*CRYSTALS, eSINGLE CRYSTALS,
eTITANIUM COMPOUNDS, ABRASIVES, CHEMICAL MILLING,
CRYSTAL STRUCTURE, ELECTROLYTIC POLISHING, GRINDERS,
GRINDING WHEELSs HIGH=TEMPERATURE RESEARCH, PREPARATIONS
PROCLSSING, REFRACTORY MATERIALS, SPECTROGRAPHIC
ANALYSIS (u?

SINGLE=CRYSTAL AND POLYCRYSTALLINE TIB2 WAS

EXAMINED TO DEVELOP APPLICABLE METALLOGRAPHIC
TECHNIQUES FOR SECTIONINGs MOUNTING, GRINDING»
POLISHING, AND ETCHING OF V1B2 SPECIMENS, THIS

WORK DEMONSTRLTSS THE USABILITY AND PRACTICABILITY OF
USING VARIOUS S1C PAPERS TOGETHER WITH DIFFERENT
GRADES OF DIAMOND PASTE ON 7»0LISHING WHEELS IN
PREFERENCE TO USInNG CLOTHSs IT HAS BEEN FOUND THAT
H2S044 AS A CONSTITUENT GUF ETCHANTS, PRODUCES

MORE RELIABLE AND MURE ONSISTENT RESULTS THAN NWF,
THE SAME 1S TRUE OF H2S04 WHEN USED AS A

CONSTITUTENT OF ELECTROLYTESe SINGLE=CRYSTAL

TIB2 WAS FOUND TO HAVE A TYPE OF WIOMANSTATTEN
STRUCTURE WHILE POLYCRYSTALLINE TIg2 HAD A
NEEDLE~LIKE PATTERNe. (AUTHOR) (V)

12
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ODC REPORT BiBLJOGRAPHY SEARCH CONTROL NOoeo 7Z0ML6

AD=272 227
GENERAL DYNAMICS/FORT WORTH TeX

MATERIALS = HONEYCOMB CORE RIBBON RELATIONSHIP
BETWEEN FLO&® CHARACTERISICS OF BRAZING ALLQY AND

OXIVE FlLM FORMATIONS OF = DETERMINATION OF g
‘ JAN 62 1v PRATT yWoeMe;
¥ REPTe NOy, FGT 2530

CONTRACT: aAF33 600 36200

. UNCLASSIFIED REPORT

DESCRIPTORS: eBRAZING, *HONEYCOMB CORES, ®SANDWICH
PANELSy ®STAINLESS STEEL, ALLOYS, CHEMICAL MILLING,
CLEANINGy CONTROLLED ATMOSPHERES, COPPER ALLOYS,
| ELECTRON DJFFRACTION ANALYSIS, FILMS, HEAT TREATMENT,
HYDROGEN, LITHtUm aLLOYS, OXIDES, PROCESSING, SILVgR
ALLOYS, SPECTROGRAPHIC ANALYSIS, SURFACE PROPERTIES,
SURFACESs ULTRASONIC RADIATION ty)

BRAZING FLOW TESTS wERE RUN ON 17=7pH 40015
IKeTHICK STAINLESS STEEL SPECIMENS, USING THE 92ege7e
Ce2 AG-CUaL] BRAZING alLOY,
SPECTROPHOTUMETRIC MEASUREMENTS, ELECTRON
DIFFRACTION STUDIESy, AND FERRIC CHLORIDE ETCH TESTS
REVEALED DIiFFERENCES IN COLOR AND REFLECTANCE,
COMPOSITIONy THMICKNESSs PHYSICAL CHARACTERISTICSy AND
ETCHING OF THE SURFACES OF SPECIMENS HAVING A
DIFFERENT ANNEALING HISTORY, FLOW RESPONSE OF 17~ .
7PH FOIL UNDER CONDITIONS OF CAPILLARITY cAN BE
DETERMINED BY A SANDWICH FLOW TEST, WHEN THE
MATERIAL WAS ANNEALED IN A HYDROGEN ATMOSPHERE OF
VERY LOW DEW POINT (=85 F), VERY GOGD ALLOY FLOW
WAS OBTAINED UPON BRA;ING UNDER CAPILLARY CONDITIONS
OF THE SANDwICH FLOW TESTe LIMITED SANODWICH FLOW

. TESTING OF THE ULTRASONICALLY CLEANED SPECIMENS GAVE
EXCELLENT IMPROVEMENT IN BRAZING RESPONSE FQR DEW
POINTS RANGING FROM =30 TO 41 F, AD= 72 2 9

. SPONSE OF 17«-7PH FOJL UNDER CONDITIONS OF
CAPILLARITY CAN B¢ DETERMINED BY A SANDWICH FLOW
TeST. WHEN THE MATERIAL WAS ANNEALED IN A HYDROGEN
ATMOSPHERE OF VERY LOW DEW POINT (=85 F), VERY
GOOD ALLOY FLo¥ waS OBTAINED UPGN BRAZING UNDER
CAPILLARY CONDITIONS oF THE SANDWICH FLOW TEST,
LIMITED SANDWICH FLOW TESTING OF THE ULTRASONICALLY
CLEANED SPECIMENS GAVE EXCELLENT IMPROVEMENY IN
BRAZING RESPONSE FOR pEW POINTS RANGING FROM =30 1O
41 F., (v

13
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D0C REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /20MLé

AD=272 526
MCOONNELL AIRCRAFT CORP ST {LOUlS MO
MOLYBDENUM STRUCTURAL COMPONENT PROGRAM (Ul
FEB 62 i2pP

CONTRACT: nNOW=gla0453

UNCLASSIFIED REPORT .

PESCRI"TORS: eCOATINGS, oMOLYBDENUM ALLOYS, eRIVETS, -
AIRFRAMES, ALUMINUM COATINGS, ANTIOXIDANTS, BOLTED

JOINTS, BOLTS, CHEMICAL MILLING,) CHROMIUM CcOMPOUNDS,

COMPATIBILITY, COMPOSITE MATERIALS, DESIGN, FORGING,

HlGH=TEMPERATURE REZSEARCH, LOCKING FASTENER cEVICES,

METAL COATINGS, METAL JOINTS, MOLYBDENUM, NIOBIUM,

REFRACTORY COAYINGS, RIVETED JOINTS, SILICON COATINGS

SPACECRAFT, STRUCTURES, TEMPLATESs TITANIUM aLLOYS,

ZIRCONIUM ALLOYS )

PROGRESS 1S REPORTED oN THE MO STRUCTURAL
COMPONENTSe COATING VENDORS WERE INTERVIEwED TO
DETERMINE THE MOST ECONOMICAL DESIGN AND ASSEMBLY
PROCEDURE FOR TWE RUDDER FROM & COATING STANDPOINT.
COMPATIBILITY STUDIES OF MO~COATED AND NBe

COATED PARTS WERE COMPLETED, PRE~PRGDUCTION MO
MATERIAL WHICH cOuLD BE USED FOR PRELIMINARY
EVALUATION WAS SELECTED FOR ROLLING FOR THE DETAIL
SABRICATION EVALUATIONe THE RUDDER FITTINGS CANNOT
#E MADE AS MO OrR NB FORGINGS UNDER

WESTINSHOUSE OR CRUCIBLE STEELS STUpDY PROGRaMe

THE BLANKING OF M0 PARTS BY CHEM=MILLING wAS
INVESTIGATED. (AUTHOR) (y)
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‘ UNCLASSIFIED
LDC REPORT BIBLIQGRAPHY SEARCH CONTROL Noe /720MLé

3 AD=276 887
: ALLOY ENGINEERING AND CASTING CO CHAMPAIGH jLL
{
; A FUNDAMENTAL STUDY OF ROLLING CONYACT FATIGUE ()
: MAY 62 1oP KIRSHENBAUM  NoWeo$

CONTRACT: NOwegle04s56

UNCLASSIFIED REPORT

DESCRIPTORS; @eCRYSTALS, ¢FATIGUE (MECHANICS),
oFLUORIDES, eL1THIUM COMPOUNDS, CHEMICAL MILLING,
ELECTRON BEAMS, HEAT TREATMENT, PHYSICAL PROPERTIES,
PICKLING, PROCESSING, RADIATION EFFECTSy ROLLING MILL(U)

CHEMICAL POLISHING OF LIF CRYSTALS USING HBFY

WAS UNSATISFACTORY. POLISHING UNANNEALED
IRRADIATED CRYSTALS IN AGITATED SCLUTIONS OF 2 TO
5% NH40H wAS PROMISINGe AN AQUEOQUS SOLUT]ON

OF 145 X 10 TO THE <4TH POWER M FEF3 WAS

SUPERIOR TO FECL3 AS AN ETCHANT MEDIUM,

CLEAVAGE OF LIF CRYSTALS AT LIQUID N

TEMPERATURE ApPARENTLY DECREASED BRITTLENESSS
CLEAVED CRYSTALS ANNEALED BETWEEN 350 AND 500 C
SHOWED EVIDENCE OF THeERMAL ETCHING, HIGH VOLTAGE
ELECTRON IRRADIATION oF LIF CRYSTALS PRODUCED
ATOMISTIC EFFECTS SIMILAR TO GAMMA [RRADIATION,
IRRADIATED CRYSTALS WERE CLEAVED WITH LESS gFFORT
AND DEFORMATION THAR THE AS=RECEIVED CRYSTALSe A
TECHNIQUE FOR 0gSERVING DISLOCATIONS INTRODUCED BY
ROLLING WAS DEV1SED. tyv)

15
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UNCLASSIFIED
0DC REPORT BISLIOGRAPHY  SEARCH CONTROL Noo /Z0mMiLs

AD=278 526
AERCNCA MFG CORP “IDDLETOWN OHIO .-

BERYLLIUN COMPOSITE STRUCTURESe VOLUME Ile. MATERIALS
AND PROCESSES (V)

MAY 62 tv KRUSOSsJeNo JKJELBY ;A0S0
REPTe NO, TR&6Y 706 v2
CONTRACT: AF33 616 7050
MONITOR: ASD TR6] 706 V2

UNCLASSIFIED REPORT

DESCRIPTORS: AEROSPACE CRAFT, ALLOYS, ALUMIlyM
COMPOUNDS» BRAZING, CERAMIC MATERIALS, CHEMICAL MILLING?
DIOXIDESs FOAMS,. FOILS, HEAT SHIELDS, HIGH=TEMPERATURE
RESEARCH, HONEYCOMB CORES, MANUFACTURING METHODS, METAL
PLATES, OSRD, OXIDES, REINFURCING MATERIALS: SHEETS,
SHIELDINGs SIL{CON COMPOUNDS, STAINLESS STEELs TESTS,
THERMAL INSULATION, ZIRCONIUM COMPOUNDS (vl

THE METHODS DEVELOPED FOR FABRICATION OF BE SHEET
COMPOSITE STRUCYURES ARE DESCRIRED, DESCRIPTIONS

AND PERFORMANCE EVALUATION ARE INCLUDED FOR A VARIETY
OF PANELS FABRICATED UNDER THE CONTRACT CONSISTING OF
BE LOAD BEARING PANELS AND POROUS CERAMIC HEAT
SHIELDS DEVELOPED TO wITHSTAND TEMPERATURES IN EXCESS
CF 30UC Fo CONCEPTS ARE OUTLIN D DEFINING

APPLICATION OF gE«CERAMIC COMPOSITES TO AEROSPACE
VEHICLE STRUCTURESe. BE SHEET FABRICATION METHODS

AND TOOQLING ARE DESCRIBED AND INCLUDE SUCH PROCESSES
AS CUTTINGy FORMING, CHEM=MILLING, AND BRAZING, BE
SHEET FACES WwgRg BRAZED TO Ao VARIETY OF SUPERALLOY
AND STAINLESS STEEL HONEYCOMB CORES. THREE BASIC
POROUS CERAMIC FOAMS WERE DEVELOPED IN THE KEAT
SHIELD: AL203, ZR0O2, AND S102.

(AUTHOR) tul

16
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ODC BEPORT BIBLIOGRAPHY  SEARCH CONTROL No» /Z0MLé

AD=28] 843
HZRRY DIAMOND LaABS WASHINGTON.D €

MICROCIRCUITRY 8Y CHEMICAL DEPOSITION, m

JUN - 62 47pP HEBB ,EMMA LEE
REPTs NO, TR~1052 '
PROJ: 96392

UNCLASSIFIED REPORT

DESCRIPTORS: eCIRCUITS, ®METAL FiLus,
eMICROMINIATURIZATION (ELECTRONICS), ®RESISTORS,
eSUBMINIATURE gLECTRONIC EQUIPMENT, CHEMICAL MILLING,
COPPER, FILMS, MANUFACTURING METHODS, NICKeL, NICKeL

ALLOYS, PHOSPHORYUS ALLOYS, PLATING {1}
IDENTIFIERS: THIN FILMSs THIN FILMS
ELECTRONICS (M)

TECHNIQUES FOR CHeMICaLLY DEPOSITING NI ALLOY

FILMS ON INSULATING SUBSTRATES AND FOR ETCHING
PATYERNS IN THIN ¢V CONDUCTORS, WERE COMBINED AND
MODIFIED TO PERMIT THg FABRICATION OF NI ALLOY THIN
F1i.MS IN yARIED AND CONTROLLED GEOMETRIES, THE
RESISTIVITIES OF THE sFILMS PRODUCED WERE VARIED FROM
A FEW OHMs PER SGUARE TO DSEVSRAL THOUSAND OHMS PER
SQUARE, BUT, AT PRESENT, TOLERANCES ON
REPRODUCIBILITY LIMIT THE WORKING RANGE To A MAXIMUM
OF ABOUT 500 oHMS PER SQUAREs RESISTIVE AND
CONDUCTIVE PARTs MADE OF NICKEL ALLOY FILMS OF
APPROXIMATELY 500 OHMS PER SQUARE HAVE BEEN EMPLOYED
IN MICRUCIRCUITS (N WHICH THE TOLERANCES ON
RESISTANCE VALUES ARE ABOUT + OR = 308,

ALTHOUGH VARIATIONS In FILMS RESISTYIVITY BETWEEN
BATCHES SQMETIMES EXCEEDS THESE TOLERANCES, THE CLOSE
AGREEMENT AMONG FILMS FROM THE SAME BATCH AND THE
ABILITY To MEASuURe RESISTIVITIES PRIOR TO COMMITTING
FI1LMS TO CIRCUIT PRODUCTION ALLOWED SUCH cIRCUITS TO
BE FABRICATED, MOOIFICATIONS OF PROCEDURES TO
INCREASE THE REPROODUCIBILITY OF RESISTANCE VAWUES ARE
BEING INVESTIGATEDs (AUTHOR) (V)
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PDC REPORT BIBLIOGRAPHY  SEARCH CONTROL Noe #Z0ML4

AD~282 U7
MARTIN CO BAL?XMORE MO

THE EFFECY OF SURFACE=ACTIVE AGENTS ON THE MECHANICAL
PROPERTIES OF MgTaLSe PART [le THE EFFECT OF
SURFACE~ACTIVE AGENTS ON THE MECHANICAL BEHAVIOR OF
ALUMINUM SINGLE CRYSTALS. (y!

DESCRIPTIVE NOTE; REPT, FOR JAN 60=JAN 61, ON

RESEARCH ON NEW CHEMICAL SYSTEMS AND METHODS OF
SYNTHESIS,

APR 6} 20P
CONTRACT: AF33 616 6220
PROJ: 7023 .
MONITOR: WaDD . TR=61=58-PT=2

UNCLASSIFIED REPORT

DESCRIPTORS; (eMgTalllc CRYSTALS)s (oSINGLE

CRYSTALS)» SURFACE PRGPERTIES, SHEAR STRESSES,

WETTING AGENTS, STEARIC ACIDS, MzTALLIC SOAPS)
ADSORPTION, MECHANICAL PRQPERTIESs CHEMICAL

MILLING, ALUMINUM (y)

SINGLE CRYSTALS OF AL WERE PULLED IN TENSION IN A
SOLUTION OF PARAFFIN OIL AND STEARIC ACID., THE
CRITICAL RESOLVED SHEAR STPESS DID NOT CHANGE WjiTH

THE CONCENTRATION OF THE STEARIC ACID SOLUT:ON}
HOWEVER, THE EXTENT AND SLOPES OF STAGES | aND

11 #ERE AFFECTED GREATLYs THE OBSERVATIONS LEND
EVIDENCE THAT THE WEAKENING EFFECT OF SURFAGE=ACT{VE
AGENTS 1S5S CONTROLLED 8Y THE RAYE OF DESORPTION OF THE
METAL SOAPp FORMED BY THE REACTION OF THE SURFACE«
ACTIVE AGENT AND THE METAL SURFACE, (AUTHOR) (Ul

18
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AD=282 920
DOYGLAS AJRCRAFT O INC LONG BEACH: CALIF
CHEMICAL CcOMPOUNDS FOR METAL SHAPING (vl
NOV 6} 1V CADY ,JoRe3JAMIESON Jebol

REPTe NO, il
CONTRACT: AF19 604 4556
MONJITOR: AFCRL 131l

UNCLASSIFIED REPORT

’

DESCRIPTORS: OCHEMICAL MILLING, «GELS, *METALS
*STAINLESS STEEL; ACETAES, ACIDS, AIRCRAFT, aLLOYS,
CARBOXYLIC ACIDS, CELLULOSE ACETATES, CHEM1CAL
PROPERTIES, CHEMICALS, CHLCORIDES, COLLOIDS, HCNEYCOMB
CORES, IHON COMPOUNDS, MATERJALS, MECHANICAL FROPEQTIES»
METAL PLATES, METHANES (1 C), METHYL RADICALSs MOLOING,
PLASTICS, POROUS MATERIALSs PROCESSINGs REAGENTS,
SOLIDSy SOLUTIONS: SURFACES, TESYS, VINYL RADICAL ()

FURTHER DEVELOPMENT OF Gel SYSTEMS HAS IMPROVYED
PRYSICALy CHEMICAL ANp MECHANICAL PROPERTIES.
MILLING METAL PLATE STOCK 1S LIMITED BY THE AMOUNT
OF CHEMIGAL ENERGY PRESENTLY AVAILABLE IN THE GEL,
STAINLESS STEEL HONEYCOMB WAS CHEMICALLY CONTOURED
WiTh GOOD DIMENsIONAL CONTROLe POROUS SOLIDS
CARRYING .LIQUID ETCHANTS FORMED PROFILE CuTSy BUT
TOLERANCE AND SURFACE FINISH NEED §MPROVEMENT
COMPARATIVE TESTS WITH LIQUID AND NON«LIQWID
ETCHANTS DETERMINED PROBABLE LIMITS OF PERFORMANCE,
(AUTHOR) (V)
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AD=285 085 _
ALLOY ENGINEZRING AND CASTING CO CHAMPAIGN' ILL

A FUNDAMENTAL STUpY OF ROLLING CONYACT FATIGUE {ul

AUG 42 P HORDON M, Je;
" CONTRACT: NOW=g1a045%

UNCLASSIFIED REPORT

DESCR:PTORS; ODEFORMM’IDN. O*FATIGUE (HECHANI\SSH
SLITHIUM COMPOUNDS, CHEMICAL MILLING, CRYSTAL LATTiCE
DEFECTS, CRYSTALS} ETHYLENES, FLUORIDES, FRICTION,
LOADING, NyLON, PALYMERS, PBEPARATIONO ROLLING MILLS,
SINGLE CRYSTALS, SPHERES, STRESSES, SURFACES (u)

SPHERES OF NYLON AND TEFLON MATERIAL WERE

ROLLED AT CONSTANT SPEED OVER A (001! SURFACE OF
CAREFULLY PREPARED CRySTALS OF LIF UNDER APPLIED
LOADS RANGING FROM | TO 40pQ GMS. IN THE ROLLING
CONTACT APPARATUS, UNDER THE IMPACT OF THE

APPLIED LOAD; A NARROW DEFORMATION TRACK, REVEALED BY
A HIGH CISLOCATION ETCH PIT DENSITY, WAS LEFT IN THE
WAKE OF THE ROLLING SPHERE. WITHIN THE TRACKS

ETCH PITS WERE CLUSTERED IN LOCALIZED AREAS PROBASLY
CAUSED BY SUBMICROSCOPIC ASPERITIES IN THE SURFaCES
OF CONTACTe ORTHGGONAL (110) SLIP BANDS WERE
GENERALLY O0BSgRVED TO BE ALIGNED PARALLEL AND NORMAL
TO THE ROLLING DIRECTION AT MODERATE STRESS LEVELs
HOWEVER, a7 HIGMER STRESSES, THE TWO OTHER AVAILASLE
SLIP SYSTEMS WERE ALSO OBSERVED, THE EXPERIMEMTAL
LOAD DATA ARE GENERALLY IN G60OD AGREEMENT wiTH
THEGRETIC L CONSIDERATIONS. {AUTHOR) (v)
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UNCLASSIFIED
pDC REPORT @iB8LJ0GRAPHY  SEARCH CONTROL Noe /Z0MLé

AD=264 U74
GENERAL DYNAMICS/FORT WORTH TEX

WING = ALUMINUM SHEET AND PLATE = DYNAMIC ETCHED OR
CHEMNaitILLED = MgCHANICAL PROPERTIES = DETERMINATION
oF ' . {1}

SEP 62 1V FARNERH 4B 1
REPTs NO, FGT 2100
CONTRACT: AF33 600 3284!

_ UNCLASSIFJED REPORT

DESCRIPTORS: eALUMINUM ALLOYS, SCHEMITAL MILLING, -
FATIGUE (MECHANICS), MECHANICAL PRUOPERTIES, METAL
PLATESy PROCESSING, SHEETS» SURFACES, TENSILE
PROPERTIES, TEST METHOpS, THICKNESS (v}

I1DENTIFIERS; 7075 T ALUMINUM aLLOYS (V)

THE EFFECT OF CHEMICAL MILLING ON MECHANICAL
PROPERTIES OF 2024, 7075, 7079 AL ALLOYS wAS
DETERMINEDe THE TENSILE STRENGTHS WERE AFFECTED AS
FOLLOWS: ALL THE 0,064 INe GAGE 2024=T86 ALCLAD
ALUMINUM SHOWED STRENGTH LOSSES, BARE !e50 INe
GAGE 7075«T¢6 AND 7079«Te ALUMINUM PLATE, SHOWED
STRENGTHS APPROXIMATELY 108 BEL W THE STRENGTH OF
THE CONTRoL SPECIMENS., THERE WAS NO SIGNIFICANT
CHANGE IN THE MgCAHMNICAL PROPERTIES WHEN THE «125
INe THICK ALCLAD 2024-T86 WpS REDUCED TO: 04098 1IN,
THICKNESS, THE 00312 INe THICY 20244788 AND 7075~
T6 WERE REDUCED TO 0,098 IN, THICXNESS; THE 1=l/s2
iNe THICK 7075=76 WAS REDUCED TO 0,030 IN,
THICKNESS, OR TwE 1~1,2 INe THICK 707976 IN THE
LONGITU INAL CIRECTION WAS REDUCED TO 0,030 N
THICKNESS, THE 7079=Ts IN THE TRANSVERSE DIRECTI

N SHOWZL A LOSS IN YJELD STRENGTH OF ABoUT 108
THE 0312 IN, THICK 2024~T86 PLATE REDUCE TO

Ds015 INe YHICKNESS, SHOWED A L0OSS OF APPPZXIMATELY
63 IN YIELD AND ULTIMATE STRENGTHS [N THF
TRANSVENSE DIRECTION., GENERALLY, ALL THE MATERIALS

SHOwWED SOME L0SS oF DUCTILITYs (AUTHOR) g7
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AD~286 872
GENERAL MOTORS CORP KOKQMO [ND DELCO RADIO DIV
%, PROVUCTION ENGINEERING MEASURE TO [XPROVE PRODUCTION
£ TECHNIQUES AND INCREASE THE RELIABILITY OF THE .
2 2N1358A TRANSISTOR (v
JuL 62 1v KURNS s J:Co

CONTRACT: DA36 C)95C86725

UNCLASS]FIED REPORT

s

B PR B iz o
Y e % %
NG e <& 8
SRR o S e

B RS g

DESCRIPTORS; OMANUFACTURINSG HRETHODS, eTRANSISTORS,
CHEMIcAL MILLING, ZRYSTALSs ELECTRIC CURRENTS,
GERMANIUMy GROWTH, INDJUM ALLOYS, LIFE EXPECTANCY,
MATERIALSs PROCESSING, KRELIABILITY, SEMICONDUCTORS,

s

B AR

o a2 g
el

4
b TEMPERATURE Y TEST FQUIPMENT, TEST METHODS, THERMAL
g STRESSES (V)
G
ke EFFURTS WERE MADE TO [MPROVE THE RELIABILiTY OF
PN 2N1358A TRANSISTORS By IMPROVEMENT OF
g MANUFACTURING TECHNIQU S INCLUDING EQUIPMENT AND
X PROCESS MODIFI1CATIONS, RELIABILITY TESTS, FaILURE
&l ANALYSIS AND ANALYTICAL~EMPIRICAL SURFACE STUDIES,

YHE WAFER FLASHETCH wAS INCORPORATED IN THz ALLOY
AREA To MINIM12g THE TIME BETWEEN ETCH AND alLOYe
ALL OF THE GERMANIUM WAFERS FOR 2N1358 TYPE
TRANSISTORS ARE CURRENTLY BEING SLICED B8Y THE
INTERNAL SAWING METHODe THE MAJOR REL.ABILITY
PROBLEMY ARE DEGRADATION OF THE COLLECTOR DJODE DuE
TO SURFACE CONTAMINATION} ENITTER DIODE DEGRADATION
DUE 710 SURFACE OQEFECTS! AND HI1GH FLOATING POTE TIAL
DUE TO FRACTURING OF sPUR REGROWTH AT THE COLLECTOR
. PERIPHERY, THE RESIDUAL GAS ANALYSIS HAS

4 INDICATED ON AL{ UNITS TESTED THE PRESENCE OF WATER
] VAPOR (POSS|BLY ADSORBED) BEYOND WHAT waS ExP (T

¥ D IN VIEX OF THE BAKING AND DRY AIR CAPFiNG PROCEOURE
¢ IN PRODUCTION, THIS» [N CONJUNCTION WITH

A INDICATIONS OF ADSORBED GAS IN NICKEL PLATED PARTS,
AND THE RESULTS OF BAKE«OUT RECOVERY TECHNIQUES ON
DEGRADED COLLECTOR DIODESs PRCVIDES CLUES AND
SUGGESTS EXPERIMENTS TC DETERMINE CORRECTIVE ACTION
FOR THE COLLECTOR DIODE DEGRADATION PROBLEM, ¢
UTHOR) AJ«28/4 B729N2 +++THE RELJABILITY OF

THE 2N1358A TRANSISTOR BY IMPROVEMENT OF
MANUFACYURING TECHNIQUES INCLUDING EQUIPMENT AND
PRCCESS MODIFICATIONS, RELIABILITY TESTy FAILURE
ANALYSYS AND ANALYTICAL=EMPIRICAL SURFAGCE 5TUDY, (v
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pDC REPORT BIBLIQGRAPHY SEARCH CONTROL Noe 7Z0ML6

AD=285 H8e¢
GENZRAL ELECTRIC €O SCHENECTADY N vy

SILI{ICON PLANAR EPITAXIAL TRANSISTOR TYPE 2N2193 {u)}

JUuL 62 1v JOHNSON S04}
CONTRACT: DA3S5 0395C86727

UNCLASSIFIED REPOR(

DESCRIPTOKRS: eTRANSISTORS, ALLOYSy ALUMINUM ALLOYS,
BORON COMPOUNDS, CHEMICAL MILLINGy» DIFFUSION, ELECTRIC
POTENTIALy ELECTRODES, EVAPORATION, FAILURE (MECHANICS)
GASES, HEATING, HUMIDITY, HYDROGEN, INFRARELD LAMPS, LIFE
EXPECTANCY, MANUFACTURING METHODSs MATERIALS, NITROGEN,
PHOSPHORUS, PROCESSING, RELIABILITY, SEM!CONDUCTORS,
SILICON, TEMPERATURE, TESTS, THERMAL STRESSESs TRANSONIC
CHARACTERISTICS, VIBRATION ol

CONTENTS? IMPROVED KPR RESOLUTIQON CoNTACT

EVAPORATION AND ALLOYING COLLECTOR ETCHING BORON
DIFFUSION PHOSPHORUS DIFFUSJON cOL| CTOR CONTACT

T0 THE HEAD R INTERCO ECTIONS RELIABILITY MEASUR

ME T FAILURE A aLYSIS §1})
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AD=286 907
PHILCO CORP LANSDALE PA

PEM FOR TRANSISTOR MANUFACTURING PROCESS
IMPROVEMENT - (vl

JUL 62 1v. SANDERS g Je
REPTe NO, R 23z 1
CONTRACTS DA36 0395C846720

UNCLASSIFIED REPORT

ODESCRIPTORS: (eTRANSISTORS), (eMANUFACTURING

METHODS ) » REL!ABlLl?Yg STRESSESy STORAGE,

OPERATIONY ENCAPSULATION, CLECTRODES,

TEMPLRATURE, SEALS(STOPPERS), DEGASIFICATION,

CHEMICAL MILLING, HIGH=TEMPERATURE RESEARCH,

PRODUCTION (M)

A PRCOUCTION ENGINEERING MEASURE waAS STUD1ED FOR
IMPROVEMENT OF PRODUCTION TECHNIQUES TO INCREASE THE
RELIABILITY FOR THE JET ETCH TRANSISTOR TYyPE

2N501A, WITH A MAXIMUM OPERATING FAILURE RATE OF
0.01% PER 1000 HOURS AT A 90% CONFIDENCE LEVEL AT

25 C AS AN OBUECTIVEe. EFFORTS WERE MADE ToO

IMPROVE THE FOLLOWING SEVEN MANUFACTURING PROCESSES:
(1) PLAVING EDGE DEFINITION, (2) HIGHER

TENPERATIRE ALLOYS, (3) LEAD ATTACHMENTS

(INCLUDES COLLECTOR ATTACHMENTS)y (4)

CONTROLLED FORMATION oF SURFACE OXIDES FOR SURFaACE
STABILIZATION, (5) GETTERING TECHNIQUES FOR
ENCAPSULATING AND SEALINGy (67 THERMAL

DISSIPATION OF PACKAGEs AND (7) LEAK

DETERMINATION, gSTABLISHMENT OF A PILOT LiNE TO
INCORPORATE THESE PROCESS IMPROVEMENTS 1S REPORTED.
PRELIMINARY OPERATING STRESS DATA O TRANS]STORS
FABRIC TED ON THE PILOT LINE INDICATES AN
IMPROVEMENT IN POWER HANDLING CAPABILITY AS A RESULT
OF THE PROCESS IMPROVEMENTS COMPLETEDs PROBLEMS
ASSOCIATED WI{TH OPERATING STRESS TESTING aAND WITH
OBTAIWING CORRELATION BETWEEN OPERATING STRESS
TESTING AND STORAGE STRESS TESTING ARE DISCUSSED
(AUTHOR) (u)

24
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AD=287 594
117 RESEARCH INST CHICAGO ILL

FIBER=REINFORCEY METALS ANC ALLOYS ()

_0¢T 62 6P PARIKH NoMe 1
REPT. NO, 8241 3
CONTRACT: NOwep 220450

" UNCLASSIFIED REPORT

DESCRIPTORS: - ¢COMPOSITE MATERIALS) eMETALS, eREINFQORCING
MATERTALSs ALLOYS, ALUMINUM ALLOYS, BERYLLIUMy CHEMICAL
MILLING, FIBERS, FLUOR[DES» GERMANIuM, GERMANIUM ALLOYS,
HYDROGEN CoMPOUNDS, MELTING, METALLIC TEXTILES
MICRUSTRUCTURE, NITRIC ACID, POWDER METALS, SOLIDS,

WIRE (u!

BE FIBER=AG ALLOY MATRIX COMPOS|TES WERE PREPARED
FROM 08,0047 IN plaM WIRESe ALTHOUGH THERE 1S AN
ETCHING EFFECT ON THE WIRE SURFACES DUE To THE HIGH !
PROCESSING TEMPERATURES, THE BOND RETWEEN BE FIBER

SURFACE AND AG MATRIX IS A COHERENT ONEe pOADERS

WERE PRESARED BY METING AND ATOMIZATIONe HE AL |
aALLOY MATRIX wS USED FOR PREPARING SOME EXTRUDED BARS

FOR DETERMINING THE OPTIMUM HEAT TREATMENT

CONUITIUNSe ALL THESE COMPOSITES ARE BEING

EVALUATED, {(AUTWOR) (V)

25
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UNCLASSIFIED |
00C REPORT 31BLIOGRAPHY  SEARCH CONTROL Noe /2Z0sLé6

AD=291 6008 |
YEXAS INSTRUMENTS INC DaLbkas

S:LICON SEMICONDUCTUR NETWOKKS MANUFACTURING
METHODS (y!}

NOV 62 1V LATHRCP s joW, ;BRONER ywoCe
REPTe MOe [IR7 Bb5 V6

CONTRACT: aF33 600 42230 .
MONITOR: AsD IRT 8645 vé

UNCLASSIFIED REPORT

DESCRIPTORS: eSEmICONDUCTORS, «SILiCON, eSuBw!NIATURE
ELECTRONIC EWUIPMENT, BONDING, BRAZING, CHEMICAL
MILLING, CIRCU1TS, CONTAINERS, DESIGN, DIFFUSION,
ELECTRUN BEANS, EVAPORATICN, FILMS, GLASS, GROWTH, LEADs
MATERTALS» MATHEMATICAL ANALYSIS, PROCESSING,
PRODUCTION, SWITCHING CIRCUITS, TEST EQUIPMENTs TEST
METHODS, VAPUR PLATING, WwELDING (v

33 e

clieasibsmiasiny

o

PROCESS STUDIES WeRE CONCLUDEDe TECHNJQUES HAVE
BEEN OEVELOPED FOR EVALUATION OF ALL DIFFUSION !
PARAMETERSe ALL MACHINES FOR THE PILOT LINE ARE T
b EITHER COMPLETED, BEING CONSTRUCTED OR MOnlIrlED, OR

3 IN ADVANCED DESIGN STAGEs THE PHILOSOPHY GUIDING

3 CREATION OF THESE MACHINES IS THAT ALL POSS!BLE

OPERATIUNS wILL BE PERFORMED ON THE FUNCTIONAL

ELECTYRONIC BLOCKS WHILE THEY ARE STILL IN S_ICE FORMs

F THESE OPERATIONS 1HCLUDE CLEANING, POLISHING i
%: PHOTORESIST ApPPLICATIONS, ETCHING, DIFFUSIONs AND |
k: APPLICATION OF EVAPURATED LEADS AND CONTACTSe

3 CONSJOERABLE PROGRESS HAS BEEN MADE TOWARD

E: PERFECTING A WELDED PACKAGE. (AUTHOR) i
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AD=291 876
PHOTOCIRCUITS CORP GLEN COVE N v
MICROMINIATURE LAYERED PRINTED wIRING {1}
SEP 62 1y MESSNER1Ge IMCCAW, R IPALUSZEK Mo}

CONTRACT: DA=36=009=5C=90763

UNCLASSIFIED REPORT

DESCRIPTORS; @NANUFACTURING METHODS, ]
oMICKOMINIATURIZATION (ELECTRONICS), ¢PRINTED CIRCUITS,
CHEMICAL MILLING, COPPER, GELS, LAMINATES, METAL FILNMS,
PHOTOENGRAVING, PICTURES, PLATINGy SANDWICH PANELS ()

SPRAY ETCHING FOR PRODUCING THIN LINES, AND LAMINATING

TECHNIQUES FOR MULTILAYER PRINTED CIRCUITS IN A
MICROMINIATURIZATION PROGRAM,

a7
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AD«293 259
11T RESEARCH INST CHICAGO ILL

FIBER<REINFORCED HETALS AND ALLQYS ()

JAN 63 1uP PARIKH NoM,
REPTe NO, 824 &
CONTRACT: NOw=62e0650

UNCLASSIFIED REPORT

DESCRIPTOKS: ecOMPOSITE MATERIALS, *FIBERS, oMETALS,
*REINFORCING MATERIALS, ALLOYS, ALUMINUM ALLOYS,
ATMOSPREKRIC PRECIPITATION, BERYLLIUM ALLOYS, CARBIDES,
CHEMIcAL MILLING, CHEMiCAL PRECIPITATION, EXTRUSION,
GRAIN STRUCTURES (METALLURGY), HEAT TREATMeNT, IRON
ALLOYSy MICRUSTRUCTURE, POWDER METALLURGY, POWDER
METALSy PROCESSING, PRODUCTION, SILVERy SINTERING,
TUNGSTEN ALLOYS, WIRE v

WORK ¥a5 CONTINUED ON THE CHEMICAL ETCH! G OF RaWy

BE WIRES 7O REDUC THEIR DIAMETERS FROM 0.0047 TO
ABOUT 0400l INCHe SEVERAL MATRIX ALLOYS WERE

PREPARED BY ATOMIZING, THESE WERE PREPARED aY

FIRST MELTING 25 AL IN A CRUCIBLE, ADDING TuHE
ALLOYING EL MgNYS TO THE MELT, aNp DISINTEGRA ING THE
MOLTEN STREAM Of METAL OF ABOUT 100 PS! PRESSURE oF
DRY COMPRESSE AlR, THE POWDERS THUS COLLECTED

WERE SIEVED THRQUGH A 60 MESH SCREEN AND COvPACTED N
A 1=INC DfEs [N THE WoRK CN BE FIBER COMPQSITES,

THE SPREAD IN THE SI1ZE OF THE FIBERS WAS SO GREAT
THAT 1T WAS DIFFIcULT TO DESIGNATE AN AVERAGY SI2g,
TEEFITERS w RE MIXED wITH PLAIN 2S5 AL POVDER

(=60 MESH)» COMPACTED IN A I=INCH DIE AT 5 TSI

AND EXTRUDED AT TEMPERATURES BELOW 870F AT AN
EXTRUSIUN RATIO OF aBQUT 401, THE TENSILE

PROPZRTIES AND ELASTIC MO ULUS WERE MEASURED ON A
HOUNSFIELD TEN OMETER, IT WAS A CHIEF 0BJECTIVE

OF THIS SERIES OF EXPERIMENTS To SEE IF THESE
COMPOSITES COULD BE DENSIFIED By XTRUSION TECHNIQUE

o AND IT APPEARS THAT THIS TECHNIWUE IS SATISFACTORY,
{AUTHOR) : (v)

28
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§ AD=293 445
4 ; INNSRRUCK UNIV (AUSTRIA)
A DISLOCATION MOBILITY [N ZINC SINGLE CRYSTALS ST
?2 VEC 62 v ADAMS yKoHe ; VREELAND,Te JRo}
2 % CONTRACT: nONR22Q37
%
2 ,
4 . UNCLASSIFJED REPORT

‘ DESCRIPTORS: *DEFORMAT|ON, eSINGLE CRYSTALS, *¢ZINC,

X CHEMICAL MILLING, CONFIGURATION, CRYSTAL LATTICE
OEFECTS, DENSITY, LOADING, MgTALLIC CRYSTALS, SHEAR
STRESSES, STRESSES, TEST METHODS ' (u)

pSw—

RESULTS OF A STuDY OF DISLOC TION MOBILITY IN 16
PURITY LINC SINGLE CRYSTALS ARE PRESENTED,
DISLOCATION POSITIONS WERE QETERMINED USING A
SPECIAL ETCHING TECHN{QUEs AND THE DISLOCATION DEN
ITY AND CONFIGURATION WERE ODETERMINED BEFORE AND AFT
R STATIC LOADING AND S RE PULSE LOAGINGs LOADING

AT STRESS LEVELS SLIGHTLY BELOW HE rLOW STR

PRUDUCE LOCAL D1SLOC jOM R ARRA GEM NT, WiTH THE
MAXIMUM DISLOCATION DISPL CE NT SOMEW AT LESS THAN
THE SUB=BOUNDARY SPACINGe AT THE FLOW STRES

DISLOC TIQONS PENETRATE THE SUB=BOUNDARIES AND
RELATIVELY LARGE DISLOC *ION DISPLACEMENTS AR |
DICATED (COMPARABLE To TRE SPECIMEN DIMENSIONS)

iN STRE>S PULSE TesS S OF PPRO IMATELY 30 SEc
DURATIONe SHORT DURATION STRESS PULSE LOADING AT a
STRES LtV L APPHOXIMATELY 70 TIMES THE FLOW STRESS
PRODUCEL a HAXIMUM DISLOCATION yELOCT Y OF APPROXIM
ELY 6 PER CENT gF THE SHEAR WAVE VELOCITY,

(AUTHUR) (v}

29
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AD=294 78&
ARMY ELECTRUNICS LAUS FORT MONMOUTH N J

DESIGH CONSIDERATIONS FOR MICRONAVE GERMANIUM TUNNEL
DIGUES oo

w

SEP &2 ¥ WANDINGER sL o IKLOHN Ko 3
REPT. NO, TR2318

UNCLASSIFIED REPORT

DESCRIPTORS: eDIODES, eMANUFACTURING METHODS,
®SEMICONDUCTORSs CHEMICAL MILLINGs ELECTROFORMING,
ENCAPSULATION, GERMANIUM, MEASUREMENT, MICROWAVE
EQUIPHMENTs NEGATIVE RESISTANCE CIRCUITS, PROQUCTjON,
RESISTANCE (ELECTRICAL)s SURFACE PROPERTIES (vl

A DISCUSSION IS PRESENTED ON Thg TECHNOLOGY AND
PROBLEMS [NVOLVED IN THE DESIGN CONSIDERATIONS,
FABRICATION, ANp MEASUREMENT OF GERMANIUM TUNNEL
DIODESe FABRICATION yNCLUDES MATER]AL PREPARATION,
METHODS OF CREATING ABRUPT PN JUNCTIONS SUCH AS pOT
ALLUYING) ELECTRICAL FORMING OR PULSE DISCcHARGE
FORMING AnD SOLUTION GROWTH, ETcHING PROCEDURES
NECESSARY To 0BTAIN LoW PEAK CURRENTS AND H1GH PEaK
TO VALLEY CURRENT RAT]0S, AND PACKAGING
CONSIDERATIONS FOR LOw SERIES INDUCTANCE,
MEASUREMENT TECHNIQUES TO DETERMINE THE IMPORTANTY
H1GH=FREQUENCY PARAMETERSs RS, LS, c, AND RNy OF

THE DIODE ARE DISCUSSED. THE RESULTs oOF

EXPERIMENTAL UNITS EXWIBITING CUuTOFF FREQUENCIES uP
YO 5 6C 4RE TABULATED., (AUTHOR) tu)

30
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AD=295 057 . §
SPRAGUE ELECTRIC CO NORTH ADAMS MasS ‘

PRODUCTION ENGINEERING MEASURE RELIABILITY

IMPRGVEMENT JET ETCH TRANSISTOR BRL'L !
ocT 62 tv LAGNZ  ReMe 3KRANTZ,JeE«IFOLSTER,
JeHeDo ¢

UNCLASSIFIEC REPURT

DESCRIPTORS: eMANUFACTURING METHGODS, CHEMICAL MILLING,
ELECTRICAL PROPERTIES, -LIFE EXPECTANCY, PRooucrxou.
RELIARILITY TRANSISTORS (vl

THE OPTIMUM COLLECTUR RESISTIVITY, THE OPTIMUM
COLLECTUR THICKNESS, THE OPTIMUM ELECTRICAL
BASEWIDTH, ANpD THE PROPER EMITTER PLACEMENT WERE
DETERMINEDe INVESTIGATIONS LEADING TO THESE -
DETERMINATIONS ARE DESCRIBED. WORK HAS CONTINVED
TOWARD DEVISING A METHOD TO STOP AUTOMATICALLY THEe
DELINEATIUN ETCHING PROCESS AFTER THE COLLECTOR
JUNCTION 5AS DELINEATEDs SOME PROGRESS WAS MADE 1IN
THIS AREA, AND wORK 1S CONTINUINGse TWO NEw PROCESS
STEPS WERE INTRODUCED AND DESCRIPTIONS OF THESE ARE
ALS) GIVENe THE STATUS OF THE PROGRAMs LIFE TEST
RESULTS Tu OUATE, AND CURRENT FAILURE RATES ARE aALSO
PRESENTED, (AUTHOR) (v

J1

UNCLASSIFLED /7ZOML6

e AMSEPASTR VRSSIS IO L




D S R TR T

. Y o e -t gt o i AT e O S A T PSR
Py s e e
mase S MRS B

w7 . s~

UNCLASSIFIED
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qo~295 752
" DOUGLAS AJRCRAFT €9 INC LOMG BEACH CALIF
% CHEM[CAL COMPQUwDS FOR METAL SHAPING - .-.. '~ = {u)
£ , 5 ‘
) JAN © 63 v JAMIESON ,JoL o iPARTRIDGZ sE0Go

REPTs NO.. TR7 448 v3
CONTRACT! - AF33" 600 43027
MONITUR? AsSD TR7 648 y3

UNCLASSIFIED REPORT

DESCRIPTORS: #HOWEYCUMg CGRES, *STAIWLESS STEES» ACIDS,
CAEBOXYMETHYLCELLULO>E. CELLULOSE ACETATES, CHEMICAL
MILLING, CHEMICALS, ELECTRIC CURRENTS, ELECTROCHEMISTRY,
ELECTRODLS, ELEC'ROLYTES ELECTROLYTIC CELLS, GELS,
METALS, POLAXIZATION, POROUS MATERIALS, PROCESSING.

REDUCTIONs RESISTANCE (ELECTRICAL), SOLIDS, SOLUTIONS,
THICKNESS (Ul

ELECTROLYTC ETCHING OF STAINLESS STEEL PLATES AND ‘HONEYCONMB
CORES} VARIOUS CHEMICAL COMPGUNDS USED FOR MgTAL
SHAPING: PﬂOCESSxNG 0F AIRCRAFT MATERIALS.

%

- e s
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‘AD=295 707 S
TEXAS INSTRUMENTS. INC DALLAS

RESEARCH AND DEVELOPMENT ‘OF HIGH TEMPERATURE
" SEMICONDUCTUR DEVICES (v

VEC 43 1 quST.Eoc-SPETR!fz.R L 8:
CONTRACT: nNOBSRB5424 =

'

UNCLASSIFJED REPORT

.

e e vk o v ————— 4

PO St 2
PR 50 ST DN N

: DESCRIPTORS: ARSENIDES, CHEMICAL MILLING v B
j ENCAPSULATION, GALLIUM COMPOUNDS, tho ACLg:;f B1os ?
; MAGNESIUMs MANUFACTURING METHODS, 0XIDES, sILicon

; COMPOUNISy TEMPERATURE, TESTS, TIN ALLOYS (v A
g GALLIUM ARSENIDE TRANSISTORS ARE FABRICATED sND E
| . TESTED AT 150 ¢t SEVERAL TECHNIQUES ARE INVESTIGATED, ;
. INCLUDING MAGNESIUM ODIFFUSION IN GAAS AND THE f

o FEASIBILITY OF S102 COATINGS ON GAAS AS A MASK AGANSY
i

IMPURITY DIFFUSION; POSTALLOY DIFFUSION
POLISHING . S! AND CHEMICalL

a .
e T, e, Lo, B e T A0 TN D R RN e g 2 G paorapor gt oyt e SEPAe FEu
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UnchaSSIFIED .
uDC REPORT B1BL105RAPHY  SEARCH CONTROL Noe /20mMLs

Aafﬂﬁu 732
PHOTOCIKCUITS CGRP GLEN COVE N Y
MICROMINIATURE LAYERED PRINTED wIRING (u?
UEC 62 1y MESSNER)Ge IMCCAN R, JPALUSZEK (Mo}

CONTRACT: DA=34v039=5C~90783

UNCLASSIFIED REPORT

DESCRIPTORS: CHEMICAL MILLING) CONFIGURATION, COPPER,
DRILLING MACHINES, ELECYRIC CONNECTORS, ELECTRIC
TERMINALSy EPOXY PLASTICS, GOLDs LAMINATED PLASTICS,
LAMINATES s MANUFACTURING METHODS, METAL COATINGS,
MICROMINIATURIZATION (ELECTRONISS), NICKEL, PANEL BOARDS
(ELECTRICITY), PLATING, PRINTED CIRCUITS, PRODUCTION,
SOLDERING o

PROCESS PARAMETERS FOR THE MANUFACTURE OF MICROMINIATURE
LAYERER PRINTED wIRING WITH PLATED-THROUGH HOLES AS
THE INTERCONNECTING LINK BETWEEN LAYERS.

34
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AD=402 164 ) ‘
GENERAL DYNAMICS/POMONA CALIF

EFFECT OF. SURFACE FINISHES ON FATIGUE LIFE )
g= MAR "5S¢ T W!NSLOW.EOK.ILINDENEAUoGoD.SWISEo
4 W.Eo: :

REPT. NU, 89264 142
CONTRACT: AF33 as5? 8924

' UNCLASSIFIED REPORT

, DESCRIPTORS: ALLOYS, ALUMINUM ALLOYS, CHEMICAL MILLING,
| COLD WORKING, pATA, EFFECTIVENESS, FATIGUE {MECHANIGCS]),
HEAT TREATMENT, LIFE EXPECTANCY, MACHINING, STEEL,
STRESSES (Ul
IDENTIFIERS: 434y STEEL (V)

; THE EFFECT OF SURFACE FINISHES PRODUCED BY CHEMICAL HILLING
AND MICRO=GLASS<PEENING ON THE FATIGUE LIFE
OF STEEL AND ALUMINUM p.LOYS,

35
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AD=404 185
GENERAL ELECTRIC €O SCHEWECTADY N y
SILICUN PLANAR EPITAXIAL TRANSISTPE 2N2193, (UL
DESCRIPTIVE NOTE: WUARTERLY REPT. NG, 3, 31 0CT 62«3
JAN 43,
JAN 63 v

CONTRACT: DA36 039sCs6727

UNCLASSIFIED REPORT

DESCRIPTORS: @TRANSISTQRS, VAPOR PLATING, vz UUM
APPARATUS, SILJCON, CHEMICAL MILLING, 80NDE 4Gy

CLEANING, ALLOYS, BORON, PHOSPHORVS,

DIFFUSIONY RELIABILITY (ELECTRONICS), MEASURE

HENT, MANUFACTURING METHODS. (v)
IDENTIFIERS: PASSIVATION {SEMICONDUCTOR) o iul

CONTENTS! IMPROVED KPR KESOLUTIGN CONTACT

EVAPORATIQN AND ALLOYING COLLECTOR E/CHING BORON
DIFFUSION PHOSPWORUS pIFFUSION cOLLECTOR

CONTACT To THE WEADER INTERCONNECT I ONS

RELIABILITY MEASUREMENT INSPECT]ON AND QUALITY

CONTROL PLAN tu)

36
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AD=404 537
RaD10 CURP UF AMERICA SOMERVILLE N y

PRODUCTION EMGINEERING MEASURE ON 2n1708 SiLicoN
PLALAR EPITAXIAL TRANSISTOR, (w

DESCRIPTIVE NUTE: uUARrERLY REPTe. NOes 39 ! NOV 62-31
JAN 63,
JAN 63 IsP POSSEMATOsL 4R
CONTRACT: DA34 0395C86729

UNCLASSIFIED REPORT

DESCRIPTORS: eMANUFACTURING METHODS, ®TRAN
SISTURS, SILICON, CLEANINGs EPITAX}AL GROWTH,
DIFFUSION, CHEMICA. MILLING, CONTAMINATION,

IMPURITIES, PHOSPHORUS, FIXED CONTACTS, GOLD,
MALFUNCTIONS, PROCESSING. (v}
A TECHNIQUE OF ETCHING THE WAFERS WITH ANHYQROUS

HCL IN THE EPITAXIAL TUBE PRIOR To EPITAXIAL

DEPOSITION wAS [NCORPORATED INTO THE PROCESSs THE

OXIVE oN THE SURFACE oF THE WAFER SERVES AS A MASK
DURING THE DIFFUSTION QOPERATION AND GEN ERALLY SERVES

TO PRUTECT THE SILICON SURFACES DURING WAFER
PROCESSINGe IN PERFORMING THESE FUNCT]IONS,

HOWEVER, [MPURITIES MAY BE DIFFUSED INTO THE OXIDg AT
THE HIGH ODIFFUSION TEMPLRATURES, A METHOD WAS
DEVELOPED PROVIDING THE CLEANEST POSSIBLE OX!DE TO
IMPRGVE THE SURFACE PROTECTJON ON THE FINISHED
PELLETSe gXPERIMENTS ARE ALSO BEING MADE ON BAKINg
OF OXIpt TO DIFFUSE ENTRAPPED WATER MOLECULES TO 7HE
SURFACE FOR SUBSEGQUENT EVAPORATION,

{AUTHOR) (v)
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AD=405 841
WESTINGHOUSE ELECTRIC CORP YOUNGWOOD PA

MICROMINIATURE INTEGRATED CIRCUIT PACKAGE, (v

DESCRIPTIVE NUTE! QUARTERLY PROGRESS REPTs NOs 2, § 0OCT
62=1 JAN 63,
JAl 62 11p BARBAROEoP,
CONTRACT: DAJé N395C90850
PROJS DA PROJ. 3A99 21 002 0O}

UNCLASSIFIED REPORT

DESCRIPTORS: oMICROMJNIATURIZATION (ELEC

TRONICS)» ¢INTEGRATED CIRCUITS, oPACKAGED

CIRCUITS, eMODULES -(ELECTRONICS), PROCESSING,

SEALS (STOPPERS), GRAPHITE» GLASSs CHEMICAL

MILLING, CLEANING, MECHANICAL PROPERTIES. (vl

TW0 SUCCESSIVE gESIuN MGDIFICATIONS WERE MApE ToO
THE GRAPHITE gLASSING BOATS IN QRDER TO ACHIEVE MORS
UNIFORM PACKAGE APPEARANCE., FIFTY PACKAGE SAMPLES
WERE SUBMITTED pOR MECHANICAL EVALUATION,
TECHNIQUES FOR SEALING THE INTEGRATED CIRCUIT
PACKAGE WERE ESTASLISHEDs IMPROVED CLEANING
TECHNIQUES WERE ESTABLISHED FOR DEQXIDIZING KOVAR
¥ PARTS PRIiOR To GOLD PLATING RESULTING IN LESS PITTING
e OF THE METALe STAMPED LEAD PRE FORMS ECEIVED
i DURING THIS PER10Ds THE FIRST ONE KUMDRED
3 MICROMINIATURE CIRCUIT PACKAGES SugMITTED WERE
[ FABRICATED wITH ETCHED LEADSe THE STAMPED LEADS ARE
py MORE UNIFORM IN CROSS SECTIONe CERAMIC MICROMODULES
;%w WITH PADS WERE nESIGNED AND ORDERED. THIS

G MICROMODYLE WL, BE UTILIZED TO DEVELOP AN INTEGRAL

; PACKAGE USING THE CERaMIC MICROMODULE AS a BASE,
(AUTHOR) (Vi
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AD=408 19U
ARMY ELECTRON]ICS LABS FORT MONMOUTH N J

TECHNOLOGY FOR PNP PLANAR SILICON TRANSISTORSS
SWITCHING AND AMPLIFY NG, ‘ Ty
HAR 63 2P LAROCQUE ,ARMOND P+ YATSKO,
RUBERT 5¢;ROGEL,ALEX ;JACKSGN,RAYMOND IRIBLE,
VINCENT €,
REPTe NOe TR=2339
PROJ: DA=3=A=992}00302

UNCLASSIFJED REPORT

DESCRIPTORS: (oTRANSISTORS» MANUFACTURING

METHODS)y DIFFUS10n, IMPURITIES, ANTIMONY,

BONDING, GAIN, CRYSTAL GROWTH, SILICON,

CHEMICAL MILLING, POLISHESs PHOTOENGRAVING,

BORON, METAL FILMS, TESTS, CAPACITORS,

RESISTCRSy ULTRAHIGH FREQUENCY, GOLD, MICRO
MINIATURIZAT)ON (ELECTRONICS). : (V)
IDENTIFIERS; 1963, PLANAR TRANSISTORS, (g1}

PROCESSES AND TECHNIQUES REWUIRED FOR FABRICATION

OF EXPERIMENTAL PLANAR PNP SILICON TRANSISTORS WERE
DEVELOPLD AND DEMONSTRATED aS FEASI8LEe PROCESSES
INVOLVEDU INCLUDE HMATERIAL PREPARATION, ANTIMONY BASE
DIFFUSIUN, BORON EMITTER DIFFUSION, OXIDE MASKING,
PHOTORESIST TECHNIQUESs SiMULTANE QUS GOLD METALIZING
OF EMITILR AND BASE REGIONS, COLLECTOR ALLOY CONTACT
AND BASINGy AND THMO cOMPRESSION BONDING, INITIAL
TRANSISTORS HAVE TYYPICAL DC BETA VALUES OF 35 TO 40
AND FT VALULS AS HIGH AS 350 MCSe PROCESSES

DESCRIBED WERE ALSO USED IN PRELIMINARY FABRICATION
OF S0LID STATE MICRUCIRCUIT PASSIVE COMPONENTS
{AUTHOR) iyl
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AD=412 84}
LEAR SIEGLER INc SANTa MONICA Calir

SEMICONWLUCTOR THIN FILMS.

(v
DESCRIPTIVE NOTE! GQUARTERLY REPT, No, 6r 1 HPR=3D LUNE g
63 . .
63 1sp 3 2
CONTRACT: aF33 457 7423 N
UNCLASSIFLED REPORT Iy
DESCRIPTORS: (eSEMICONDUCTING FILMS), MANU :
FACTURING METHODS), VAPOR PLATINGs vacuum,
GALLIUM COuPOUNDS, ARSENIDES, HALL EFFECT,
MEASUREMENTy ELECTRON MICROSCOPY, CHEMICAL
MILLING, X=RAY DjFfFRACTION ANALYSIS, tu)
IDENTIFIERS: THIN FILMS V)
(1) TO UVEPOSITY FiLMsS IN A DYNAMIC 30 YO
THE «8TH POWER vAcUUM SYSTEM! (2) To
g INVESTIGATE ANNEALING OF GAAS Filmsi
s {3) TO MAKE Hal, MEASUREHENTS AT A
: SERIES UF TEMPERATURES: (4) ToO '
ko INVESTIGATE DEPOSITION AT MICRONS PER SECOND! , £
9 (5] 1O IMPROVE YHE RESOLUTION.IN ELECTRON '
2, MICROSCUPE SURFACE STUDIES AND TO INVESTIGATE
A SETUP FgR ETCHING THICKER FILMS DOWN TO
THICKNEYSES SUITABLE FOR ELECTRON MICROSCOPY?
AND (&) To CONTINUE DgVICE S5TUDIES wITH
FILNS OF AVAILABLE WQUALITY. (AUTHOR) (V)
?
i
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AD=414 913
RADIO CURP OF AMERICA SOMERVILLE N y

PRODUCTION ENGINEERING MEASURE ON 2N1703
SILICON PLANAR gP1TOXiAL TRANSISTOR, (Ul

DESCRIPTIVE NOTE{ QUARTERLY REPT, NO, 49 | FEB=30 APR
63,

APR 63 8,p WARREN A, i POSSEMATO,LeRe?
CONTRACT: DA3s 0395C86729

UNCLASSIFIED REPORT

DESCRIPTORS: (oTRANSISTORS» MANUFACTURING

METHODS), (®*MANUFACTURING METHODSs TRANSIS

TORS), CLEANINGy EPITOXIAL GRCWTH» SEMICONDUC

TOR DEVICES, CHEMJcAL MILLING, FIXED CONTACTS,

GOLD, ALUMINyM, CcONTAMINATION; BONDING,

QUALITY CONTROL, RELIABILITY, PROCESSING,

SURFACES. (u)
JIOENTIFIERS; 1963 (u)

PROCESS IMPROVEMENTS WERE COMPLETED IN ALL AREAS
INVESTIGATED, AN TMPROVED METHOD OF REMOVING
PHOTORESIST WAS DEVELOPEDe A STUDY OF INORGANIC
REAGENT MATERIALS AS SOURCES OF SEMI~CONDUCTOR
SURFACE CONTAMINATION WAS COMPLETED. CONCLUSIONS
CONCERNING THE CONCENTRATIONS OF IMPURITIES AND THE
EFFECTIVaNESS OF VARIOUS DESCRPTION YECHNT QUES ARE
INCLUDEOe THE USE OF THIN ALUMINUM COin TACTS HAS
INHIB1TED FORMATIQON OF '*PURPLE PLAGUE'?,
EXPERIMENTS WITH GOLD CONTACTS WERE UNSUCCESSFUL.
YHE USE OF GOLD ALLOY WIRE DID NOT MATERIALLY
IMPROVE THE BOND STSENGTHe NAILHEAD BONDING WITH

A SMALLER DIAMETER GOLD WIRE TO REDUCE THE SI1ZE OF
THE BALL MET wIlTH ONLY LIMITED SUCCESSe A PROGRAM
CF KELIABILITy TESTING AND ANALYSIS AND STUDIES Of
RMAL RESISTANCE MEAS UREMENTS FCRM JUNCTION TO
AMBIENT (Tt SUB J=a) WERE COMPLETED,

{AUTHOR) (V)
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AD=4})8 226
KELSEY-HAYES ¢O ROMULUS MICH

THE DESIGN AND EVALUATICN OF PERFORATED 1oN
EMITTERS., (vl

DESCRIPTIVE NOTES: FINAL REPT, MAY 62~AUG 63,
SEP 63 1V PETRICKsEONe JKRAUSS yJs ol
CONTRACTY: AF33 657 8638
PROJ: AF=314]
TASK: 314142
MONITuURS ASD TOR63 750

UNCLASSIFIED REPORT

DESCRIPYOKS: (elON ENGINES» ION SOURCES), (¢]ON

SOURCES, CESIUM), (SCESIUMs JONIZATION),

ELECTRIC PROPULSION, MANUFACTURING METHODS,

ELECTRUM BEAMS, CHEMICAL MILLING, SHEETS,

RELIAZILITY» FEASIBILITY STUPIES, POROUS

METALSs GAS FLOW, MIFROGENs TUNGSTEN, MOLY

BDENGYMe (v
JIDENTIFIERS: 1963, (v}

THE FEASIuILITY Of UTILIZING EMITTERS OF PERFOR

ATELU SOLID SHEET KATHER THAN A SINTERED POWDER
STRUCTURE WAS INVESTIGATED WITH THE OBJECTIVE OF
INCREASING THE RELIABILITY AND DQURABILITY Of ION
ENGINESs vARIOUS TECHNIWUES FOR DRILLING MICRONe

S12E HOLES IN REFRACTQRY METALS WERE EXPLOREDe TWg

OF THeSE PROCESSES, ELECTRON BEAM DRILLING AND
CHEM]ICAL PHOTQO=gTCHINGy WERE USED TO PROVIDE TEST
EMITTERS WITH HoLE S1ZES IN THE l0«MICRON RANGE,

AN ELECTRON BEAM DRILLED EMITTER WAS CS FLOW

TESTED FOR 83 HOURS AND EXHIBITED, WITHIN
EXPERIMENTAL LIWITS, NO DIS CERNIBLE CHAN-E IN HOLE
SIZE OR FLOW CONDUCTANCEs IN SEPARATE TES)S
CORRELATION WAS MaDE oF THEORETICAL AND MEASURED

FLOw RATES OF N AND €S THROUGH THE EMITTERS,

IT #wAS DETERMINED THAY THE MEASURED CS FLOW RATE
EXCEEDED THE THEORE TICALLY CALCULABLE VALUE BASED ON
AVAILABLE SUR FACE DIFFUSION FORMULAE.

{AUTHOR) (Y
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; AD=4148. 684
‘ GENERAL SLECTRIC ¢O SYRACUSE N Y

3 MATHIA CONTROLLED DISPLAY DEVICEe ()

DESCRIPTIVE NOTE! NTERIM DEVELOPMENT REPT. NOe 1y |
JULY "16 SEP 43,
AUG 63  3gp
CONTRACT: nwORSRB9334
BPROJ! SRO8g3g}
; TASK: 9475

UNCLASSIFIED REPORT

DESCRIPTORS: (eD1SPLAY SYSTEMS, ELECTRONIC

RECORDING SYSTEMS), (egLECTRONIC RECORDING SYSTEMS,
GTOMETRIC FORMS), FEASIBILITY STUDIES, VIEWING

SCREENS, BRIGHTNESS, THERMOPLASTICS,

' DEFCRMATION, CIRCUITS, PHOTOENGRAVING, OPTICS,

! CHEMICAL MILLING, gLECTRODES, TEsT

z EQUIPMENT» (V)
‘ IOENTIFIERS: 1963, MATRIX CONTROLLED DISPLAY. (v

\ A DISCRIPTION 15 PRESENTED OF THE WORK ACCOM

. PLISHED To DEVELOP A FEASIBILITY MODEL OF A MATRIx

l CONTROLLED DISPLAY DEVICE USING TECHNIQUES CALLED IN=

i ALR SURFACE DEFOR%ATION RECORDING AND TIRP (TOTAL

SN INTERNAL REFLEGTION PRISROJEC TIONe. TO

INTRODUCE THE READER TO THESE TECH NIWUES, A BRIEF
DESCRIPTION Of THEIR gASIC PRINCIPLES IS GIVEN,

| THE TEST SETUP 7O PROVIDE An ELEMENTAL PORTION OF

: THE LARGE SCREEN DISPLAY AT 20 TO 30 FOOT=LAMBERTS
BRIGHTNESS 8Y OPTICAL READOUT OF DEFORMATIONS ON A
THERMOPLASTIC OR olIL MEDIUM IS pIScUSSED,
CIRCUITRY TO MPLEMENT THE DEFORMATION RECORDING
TECHNIQUE USING XeY MATRIX CONTROL IS GIVEN, A
BASIC MECHANTCAL cON FIGURATION IS CONSIDEREDe
INFORMATION 1S PRO VIDED ON THE PREPARATION OF
ARTWORK AND A PHOTO GRAPHIC MASK NECESSARY 70
FABRICATE MATRIX ELEC TRODES AT S, 10, AND 20 LINE
PAIRS PER MILLIMETER wITH THREE ELECTRODE WIDTHS.
THE RESULTS OF [NITIAL EXPERIMENTS IN ETC.JING OF
TRANSPARENT, CONDUCTIVE COATINGS TQ FORM THE

ELECTROUES ARE GIVENe (AUTHOR) (u)
UNCLASSIFIED /Z0ML6
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AD=419 58% )
SYLvARIA ELECTRiC PRODUCTS INC WOBURN MASS

PRODUCLTION ENGINEERING MEASURE FOR GALLIUM . .
ARSENIDE VARACTQR DIODE, v (vl

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPTe NOe 4, 1 MAR"
31 MaAY 63,

MAY 63 v DAVIS,CoFe;FELDMAN Eodo} .
CONTRACT: DA3S D395C86736

UNCLASSIFIED REPORT

3 DESCRIPTORS:; (sVARACTOR DIODES, PRODUCTION),
- (®MA3FACTURING METHODS, VARACTOR DjopES),
GALLIUM ALLOYS, LRSEnIc ALLOYS, EPITAXIAL
GROWTH, FIXxED cOnTACTS, CONTAINERS, CAPACI
TANCE, FLECTRICc POTENTIAL, CHEMICAL MILLING,
DIFFUSINGy IMPURITIES, ZINC, TELLURIUM,
ARSENIC, PHOTOENGRAVING. (y)
IDENTIFIERS: 1963, MESA (SEMICONDUCTOR) ()

STUDIES To OBTAIN THE PROCESSES NECESSARY FOR THE

H{GH VOLUME PRODUCTION OF GALLIUM ARSEN]IDE VARACTOR
D10DES ARE DESCRIGED IN THIS REPORT. THESE
INVESTIGATIONS [NCLUDE STUDIES OF MESA CONTACTS,
EPITAXTAL MATERIAL, PACKAGING, OHMIC CONTACTS AND
ETCHING PROCEDURESs THE RESULTS OF THE FABRICATION

OF COMPLETELY EplvAXIAL DIODES ANp DIFFUSED

EPITAXTAL DIODES ARE pIS CUSSED AS WELL AS

CONTROLAB(E ETCHING PROCEDURES FOR VOLUME PRODUCT[ONe
(AUTHOR) ty)
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AD~420 375
WESTINGHOUSE ELFCTRlC CORP DAYTON OHlIO

'500 ¢ SILICON CARBIDE RECTIFIER PROGRAM. . ()

'DESCRIPTIVE NOTES  INTERIM TECHNICAL PROGRESS REPTe NOo 84

1 JULY3IOU SEP 63,
UCT 63 20P . CHANG He Co .JENN!NGSOVQ J. -
3IH0RNBURGoD. Re IKROKO,Le Je i0STROSKI,Je 1 :

CONTRACT: AF33 657 7027
PROJ: 7 727
MONITOUR: ASD IR7 727, VOL. 8

UNCLASSIFIED REPORT

DESCRIpTORS: (eCRYSTAL RECTIFIERS, SILICON AwLOYS).
(eSILICON ALLOYS, CRYSTAL RECTIFIERS), (eD]JODES
(ssMICONuUcTORS). SILICON ALLOYS)s POWER EQUIPMENT
PARTS, CARBON ALLOYS, HISHTEMPERATURE RESEARCH» .
:thaxxnu GROWYH, [MPURITIES, CHEMICAL MILLING, BORATES)
SODIUM CUMPOUNDS, LIFE EXPECTANCY, STORAGE, SURFACE
PROPERTIES, MANUFACTURING METHODS, TESTS )

IOENTIFIERS: 1963 . , (v}

EFFORTS WERE CONTINUED ON THE DEVELOPMENT OF 500
DEGREE C SILICON CARBIDE RECTIFIERS, THE GROWTH

RATE UF SILICON CaRBIDE CRYSTALS PREPARED BY THE
SUBLIMATION METHOD wAS DETERMINED BY MEASURING THE
AMOUNT UF GROWTH. BETWEEN SUCCESSIVE, TIMED DOPANT
ADDITIONS, THIS wAS COMPARED WITH THE GROWTK RATE

AS OBTAINED FROM. A SIMPLE MODEL. ALL VALUES AGREE
WITHIN A FACTQOR OF FIVE. THE USE OF MOLTEN BORAX

AS AN ETCHANT FQR SILICON CARBIDE was STUDIESe DUE

TO 7S RELATIVELY SLOw ETCH RATE (ABOUT 30 TIMES
SLOWER THAN A MOLTYEN SOpIUM PEROXIDE=SODIUM HYDROXipE
MIXTURE) A MUCH FINER CONTROL OF THE ETCHING IS
POSS1BLEs DETAILS ARE GIVEN ON THE LIFE AND

STORAGE TESTS WMICH WERE SUCCESSFULLY PASSED BY Two
SILICON CARBIDE RECTIFIERSs AN OPEN TUBE«FLOWING

GAS SYSTEM wAS SHOWN SUIYABLE FOR THE SURFACE
PASSIVATION OF GROUPS OF SILICON CARBIDE RECTIFIERS.
(AUTHOR) (v)
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AD=422 492 .
-BELL TELEPHONE (ABS INC WHIPPANY N 4

ENGINEERING SERVICES gN TRANSISTORS, (?

3 N

OESCRIPTIVE NUTE; QUARTERLY PROGRESS REPT, Noe 1, 1§ APR™
30: JUNE- 659 B N '

SEP 63 1y ARNOLD S, Ry S0AVIS,Re¢ Eo § °

GIBBONS Gy {KOCSIS,Js IMARTERSTECK,Ke Eo

RiPT. No. 12

CONTRACT: ©DA36 039aMC02227

PROJ: 3a99 21 00,

UMCLASSIFIED RERORT

SUPPLEMENTARY NOTE:. CONTINUATION OF CONTRACT DA34 -
0395C9U759,

DESCRIPTORS: (eTRANSISTORSs MANUFACTURING METHODS),
(#INTEGRATED CIRCUITS, TRANSISTORS), GERMAN]UM, SILICONY
ELECTRIC POTENTIAL, SUPEAHIGH FREQUENCY, CHEMICAL
MILLING, ELECTRIC CURRENTS» EPITAXIAL GROWTH, ELECTRICAL
CONDUCTANCE ) RESISTORS, AGING (MATERIALS), DODES
(SEMICONDUCTOR), CIRCU]TS, ELECTRONIC SWITCHES
ULTRAHIGH FREQUENCY, TEMPERATURE, BONDING, OXIDES (V)

IDENTIFIERS: THIN FILMSy THIN FILMS
ELECTRONICS )

RESEARCH CONCERNS STUDIES AND INVESTIGATIONS
RELATED To TRANSISTORS aND TRANSISTOR=LIKE DEVICES,
WITH A VIEW TOWARD DEMONSYRATING AND INCREASING THE
PRACTICABILITY oF THEIR USE IN OPERATING EQUIPMENT,
WORK 1S DISCUSSED ON A 6=GC GERMWANJUM TRANSISTOR
AND INTESRATED CIRCULT DEVICESs A COMPARISON !S
MADE OF ELECTRICAL BREAKDOWN CHARACTERISTiCS OF
GERMANIUM DJODES MADE 8Y PLANAR TECHNIQUES AND BY
MESA ETCHINGs IT 1S SHOWN THAT FOR THE PLANAR TYPE
THE REVERSE CURRENT VOLTAGE CHARACTERISTIC wilLL BE
SOFTER. THAN THAT OF A AESA DIOCE FRCM THE SAME
MATERIAL AND THE BREAKDOWN VOLTAGE wILL BE LOWER.
BREAKDOWN VOLTAGE IS CALCULATED FOR EPITAXIAL
GERMANIUM AND SILICON STRUCTURESe IT IS SHOWN THAT
WHEN THE cONDUCTIVITY OF THE SUBSTRATE ANp THE
DiFFUSEU LAYER ARE BOTH MUCH GREATER THAN THAT OF THE
EPITAXIAL LAYER, THEN FOR THIN LAYERS THE BREAKDOWN
VOLTAGE DEPENDS ONLY ON THE THICKNESS BETWEEN THE
UIFFUSED JUNCTION AND THE SUBSTRATE, FABRICATION
TECHNIQUES AND PROBLEMS RELAYED TO THE éwgC

TRANSISTOR ARE DISCUSSEDs (AUTHOR) {ty)
UNCLASSIFIED 7ZOMLé
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FROGUCTION ENGXNEERING HEASURE ON SILICON ALLOY
. TRANSISTORS, = . an . tw

s

DESCRIPTIVE NOTE! QUARTERLY REPT, NO. 34 | JAN=31 MAR
63,

. ‘ ﬁAR“ 63 24P - JONES,Re W, 3 2%

. CONTRACT: DA36 0195C86744 gg
i ¥ g
- B UNCLASSIFIEQ REPORT éé
3
;. DESCRIPTORS: («TRANSISTORSy PRODUCTION), (eMANUFACTURING §
METHODS, TRANS1STORS), RESISTANCE (ELECTRICAL)s SILICONS 1

RELIABILITY (ELECTRONICS)y TIN, alLoYS, FIXED CONTACTS, ‘

SOLDERINGy CHEMICAL MILLING, FAILURE (MECHANIGS),
QUALITY CONTROL , CRYbTAL LATTICE DEFECTSs SOLDERING

FLUXES tul
3 : IDENTIFIERS; 19634 JET ETCHING, VIBRATORY ETCHING,
. | PASSIVATION (SEMICONDUCTOR) ()

> EFFORTS CONTINUED ON THE IMPROVEMENT OF PRODUCTON
; TECHNIQUES TO INCREASE THE RELIABILITY OF SILICON
‘ TRANSISTORS, FURTHER CONTROL OF CHIP VDIMENSIONS Was
N: ACHIEVEUe THE Bulx MATERIAL PARAMETERS OF : :
N RESITIVITY AND DISLOCATION DENSITY WERE STUDIED. )
N METALLOGRAPHIC ANALYSIS OF ALLOYING LED TO FIRING :
g JI1G REDELSIGNe THE EFFECTS OF TInNs DISLOCATION
BENSITY, AND CHIP THICKNESS ON aLLOYING WERE
DETERMINEDe AN IMPROVED EMITTER WHISKER WaAS
INYROUUCEDs HIGHK TEMPERATURE SOLOEK WAS INTRODUCED
WITH PARTIAL FLUX ELIMINATIONe A NEW APPRoACH TO
MORE EFFICIENT £TCHING WAS EXPLORED, STEPSTRESS
: EQUIPMENT 15 uNpEr CONSTRUCTION, FORMAL, FalLURE
. MODE ANALYS]S Is INITIATEDs OPERATIUN STANDANXDS,
DRAWINGSs AND QUALITY INSPECTION PROCEDURES WERE
ISSUED ANp wORK ONn THE INSPECTION AnD QUALITY CONTROL
a PLAN WAS INITAIATEDs (AUTHOR) )
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AD~423 325
GENcRAL ELECTRIC €O IRMO S ¢

SOLID ELECTROLYTR TANTALUM FGIL CAPACITOR, (vl

DESCRIPTIVE NUTE! WJUARTERLY RESEARCH AND DEVELOPMENT REPT,
1 JuLY27? SEP &3,
SEP 63 r 2.4 JENNY Ao Lo
CONTRACT: wOBSR8938L
PROJ: SRUUAL3Q2
TASK: Y636

UNCLASSIFIED REPORT

DESCRIPTORS: (eTaNTaLUM CAPACITORS, FOILS),
ELECTROLYTES, 50L10S, PHUSPHORIC ACIDS, CLEANING,
MANGANESE COMPOUMDSy OXIDES, SEMICONUDUCTORS,
ELECTRODLPOSITION, AGING (MATERIALS), CATHODES» CHEMICAL
MILLING tu)

IDENVIFIERS: 1963, ETCHING (u?

EXPERIMENTAL WORK HAS SHOWN THAT UNDER CERTAIN
CONDITIUNS PERMANENT DAMAGE TO 7THe an3bLi¢ OXIDE CaAN
BE WMADE DURING THE PROCESS OF DePFUsivING THE
MANGANESE OXIpE, FROM THE VIEwPginy oF v#¢ SO0LID

FolL TANTALUM CaAPACITOR, ThHE RESULTS 2UGHEST THAT A
MINIMUM NUMBER OF DEPOSITION CYclES MUST 4% w3ED #ITH
CAREFUL CONTROL OF THE SOLUTION CONCERTRAT ZWe THE
BREAKDOWN VULTAGE TESTS CONFIRM THAT THE yyel OF
TANTALUM FOIL, IN PARTICULAR, THE SURFACE tonbBiTioN,
HAS & COUNTROLLING EFFECT ON SUBSEQUENT KiaH ¥ILTAGE
FPERFORMANCE, THE FORMATION (ONDITIONS, FORMaTION
VOLTAGE, NUMBELR OF C0aTS OF MANGANESE DIOXIDE+ AREA
OF DEPOSIT AND TIME A1 DECORPOSITION TIMPERATUEE pug
ALS0 VERY IMPORTANY (M CONTROLLING THL BREAKDO®N
VOLTAGEs FOR THeg %0 vOGLY SDLID ForL CAPACITOR
APFLICATION; IT IS SOMEwnAY DISTURBING TO NOTE THaY
THE BoHa¥;0R gF Twl YReéoH8/mnlid sNTERFACE

APPEARS 70 LaAMNGE FOR TrHiCXNESY BREATER twan THE
EQUIVALERT uP Ig0 ¥OLTS FORNATIab, fO«f WORK IS5
NECESSANY Ty pETEaMiNe sHETHER 7HE FOORER PeRFORMANCE
AT THE HIghoR YULTAGES S oUE Yy S0MNE BASIC PHYSICAL
PHENOMErA OR pHE YO JNSUITABLE TANTALUM FOliL AND
PRGCESSING CanbITiews WriCH ARE NOT THE OPTIMUM,
LAUTHOR) (y?
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& AD=423 387
E NAVAL ORDNANCE LAB #HITE OAK MD
7 POLISHES AND ETCHeS FOR TIN TELLURIDE, LEAD SULFIDE,
3 LEAY SELEnNIDE, AND LEAD TELLURIDE, (v)
. MAY 63  27P NORR,MARRINER Ko !
g REPTe NUs NOLTR=63«156
- . UNCLASSIFIED REPGRY
5 |
0 |
S
kﬁ l DESCRIPTORS: (¢CHEMICAL MILLING: CRYSTALS),
e j (ELECTROLYTIC PaLISHING: CRYSTALS), (eCRYSTALS,
k- ‘ PRECISION FINISHING)s SELENIDESs SULFIDES, TELLURIDES:
E LEAD cuMPOUNDS, tIN COMPOUNDS, ETCHED CRYSTALSH
i ; CASTINGS, CRYSTAL LATTICE DEFECTS: SOLUTIONS, REVIEWS,
3 SELENTUM ALLOYS, TELLURIUM ALLOYS, LEAD ALLOYSe TiN
’g ALLOYS ’ (!
f% IDENTIFIERS: 1963, EYCHES, POLISHES fv)
E A REyIEW IS GIYVEW OF CHEMICAL AND ELECTROLYTIC
i POLISHES AND DISLOCATION ETCHES FeR SNTE,
A PBS. PBSE, AND PBTE, COVERING THE PERIOD
i FROM 1907 T0 1962, RECIPES, CONpITIONS, AND RESULTS
= ARE DESCRIBED, SATISFACTORY POLISHES FOR aAlLL
Y COMPDUNDS EXCePT PBS AND ETCHES FOR ALL EXCEPT
SNTE ARE INCLUDED. (AUTHOR) {7
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AD=423 388
GENERAL DYNAMICS/FORT WORTH TEX

& DEVELUFMENT OF CHEMICAL MILLED WAFFLE GRID BERYLLjUM
;*? STRCCTURAL PANEL, (y)
ey
wa NOV 63 e ROGERS,Co W, IFEMRLE,Ae Co ¢
£ LOVE,T, S, ;
;g REPTe NOs ERR FW}3¢

CONTRACT: AF33 657 112314 )

6 URCLASSIFIED REPORY

DESCRIPTORS: (eBgRYLLIUM, METAL PLATES)) (eMETAL PLATES)
CHEMICAL MILLING), MATER]AL REMOVAL, TENSILE PROPERTIES:
STRESSES, STrajiN (MECHANICS), COMPRESSIVE PROPERTIES,
STRUCTURAL PROPEKTIES, ELASTICITY, SHEAR STRESSES,
STRUCTURAL FARTS, AEROSPACE CRAFT iyl

JOENTIFIERS: 1963 (v)

THIS REPORT CONCERNS THE RESEARCH AND DEVELOPMENT
OF AN ALROSPACE STRUCTURAL PANEL MADE FROM @MV
BERYLLIUM HOTaRQLLED PLATEs THE PROGRAM #Was A
JOINT EFFGRT OF THRELE COMPANIES, THE BRUSH
BERY(LTIUM COMPANY MANUFACTURED THE BERYLL UM

Z PLATEs THE UNITED STATES CHEMICAL MILLING

4 CORPORATION MILLED THg INTEGRALLY STIFFENMeD
g STRUCTURAL PANEL TO THE DESIGN SPECIFICATION
3

(e

ESTARLISHED BY THE SENERAL DYNAMICS

CORPORATIGN/ FORT WORTH, GENERAL DYnNaAMICS
CORPORATION/FQGRT 40RTH CCNDUCTED THE FINAL

STRUCTURAL TESTS ON THE FINISHED PANELe RESULTS Of
THIS PRUGRAM CONFRM THE ABILITY Of TODAYS TECHNOLOGY

B
L3
it

Sk

s
&3 v!;& 35

| T0 PRODUCE A SATISFACTORY STRUCTURAL PANEL MADE FROM

i BERYLLIUM, THE MOST CRITICAL PROBLEM ENCOUNTERED

& WAS THE ViRIATION OF APPARENT MODULUS OF ELASTICITY. R
3 STATIC STRENGTH waS FQUND TO VARY EXCESSIVELY WITW

k- SURFACE FINiShe (aUTHQR) (i

£

g 3
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AD=425 §p2 - :
MCDONNELL AIRCRAFT CORP ST LOuUls Mo

CHEMICAL mILLIKG OF NARROW CLOSE TOLERANCE SLOTS IN )
ALUMINUM aND STAIWLESS STEEL. (v)

DESCRIPTIVE NOTE: FiINAL REPT.,
CEC 63 22P NEEXS ROBERT F. IMALAKEL ]S,
ELIAS
REPTe NO, A239
CONTRACT: aF33 657 11215

UNCLASSIFIED REPORT

DESCRIPTORS: (eSTAINLESS STEEL, CHEMICAL MILLING),
(®ALUMINUM, CHEMICAL MILLING), (eCHEMICAL MILLING,
FLUIDS), PANELS (STRUCTURAL), MATERJAL REMGOVALS
VARNISHESs PHOTOSENSITIVITY, METALLOGRAPHY', SOLUTIONS,
PHOTOUMICROGRAPHY ()

IRENTIFIERS; 7174=T6 ALUMINUM, 321 STAINLESS STEEL,

ELHANTS,y MASKANTS, 19423 (V)

FIVE TYPES OF MASKANTS AND THREE ETCHANT sOLUTIONS
WERE ZVALUATED FOR THE PURPOSE gof PRODUCING PRECIgION
SLOYS in STAINLESS STEEL AND ALUMINUMe THE SCREEN
PRINTIN. MASKANTS TESTED WERE NELCO SILK SCREEN
STOP=OFF |ACQUER R=5018 AND MEAKER §TOP-

OFF LACWUIR, TH: PHOTOSENSITIVE MASKANTS TESTED

WERE KODAK °HOTo RESIST, KOpaK METAL ETCH

RESIST, AnND “0DaK PHOTO LACGUER,

COMBINATIONS <F THE DIFFERENT PHOTOSENSITIVE
MASKANTS SERE 4LSO TESTEDe THE 321 STAINLESS STEEL
PANELS wERE MyL: g0 wITH STEEL CHEM=MILL ETCHANTS PER
PS 40U22e2 AND THE 7178-T6 ALUMINUM PANELS WERE
MILLED wITH EJTHER WCL SOLUTION OR AN ALKALINE
ETCHANT SoLuTiON FIR pS 20023, THE HYOROGEN [ON
NURMALITY WaS Kepty “1THIN A SPECIFIED NORMALITY RANGE
DURING THE STEEL CHEMaMILLING. THE CUTTING RATE Of
THE ETCHANT SOLUTION “ARRIED DEPENDING ON THE
HYDROGEN [ON CONCENTRATIGN, THE SPRAYING cONDITIONS,
AND THE MaASKANT CONFIGURATION. THE ONLY SUITABLE
MASKANY TESTED ON STEgL WAS KODAK PHOTO RES]ST

OVER KODAK METAL ETCH RESIST. THE MEAKER

AND NELCC MASKANTS WERE TESTED FOR CHEM=MILLING
ALUMINUMe BOTH MASKANTS WERE SUITABLE FOR MILLING
THE LARGER SLOT WIDTHSe THE CUTTING RATE VARIED
OEPENDING ON ETCHANT §OLUT]ON AND MASKANT

CONFIGUKATION, (AUTHOR) (u)
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AD=426 356
CRYSTALOUNICS yHNC CAMBRIDGE MASS

PRODUCTION ENGINEERING MEASURE TO IMPROVE PRODUCTION
TECHNIQUES AND TO INSURE THE RELIABRILITY OoF THE C400
SERIES FIELD EFFECT TRANSISTORS, (y)

DESCRIPTIVE NOTE: GUARTERLY REPT. NO, i+ 1 JULY=30 SEP
63, -
SEP 62 41P WILLIAMS ,JOHN Re 1§ :
CONTRACT: DA36 039aAMCO1483E

UNCLASS[FIED REPORT ¥

DESCRIPTORS: («TRANSISTORS» PRODUCTION), SILJCON,
DIFFUSIONy POSITIONING DEVICES (MACHINERY), BONDING,
ULTRASOMIC RADIATION, CHEMICAL MILLING, OXIDATION,
BOROiW, RELIABILITY (ELECTRUNICS) tu)
IOENTIFIERS: 1463, FIELD EFFECT TRANSISTORS (vl

JMPROVEMENTS WERE MADE IN THE DIFFUSION EQUIPMENT

AND TECHNIQUE, HULK=DIFFUSION WAS STUDIED AND

GRAPHS PRESENTED OF DIFFUSION DISTANCE VERSUS TiMg.
STUDIES WgRE aALsO MADg OF THE D100g ‘
CHARACTERISTICS AS A FUNCTION OF DIFFUSION CONDITION.
ULTRASONIC BONDING = AN ULTRASONIC BONDER WAS
PURCHASED AND JNSTALLED, PRELIMINARY EVALUATION OF
USB PEvICES WERE MADE., MASKS AND ALIGNMENT

SYSTEMS = A NEW MASK ALIGNMENT SYSTEM WAS

PURCHASED AND INSTALLED., MASKS WERE ORDERED FOR
INTERNAL SHORTING OF THE DEVICE, ETCHING FIXTURE

« SEVERAL PROTOTYPE DESIGNS WERE FABRICATED AND
EVALUATLD, (AUTHOR) (W

a2
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ADS426 932
ARBY MISSILE COMMAND REDSTONE ARSENAL ALA ARMY. INERTIAL
BUiDANCE AND CONTROL LAB AND CENTER

MISSILE=BORNE TRACKInG ANTENNA, tv)

DESCRIPTIVE NoTe: FInalL PROGKESS REPTe FOR 1963,
JUL 83 52P ROWELL , JAMES Eo
REPTs NOe RGewTR*63=20

UNCLASSIFIED REPORT

ORSCRIPTORS: (eGUIDED MISSILE ANTENNAS, ELEC
TRONLIC SCANNERS), PHASE MEASUREMENT, POLARIZA
Tion, AUTGMATIC, TRACKINGLy ANTENNA FEEDS,
IMPEVANCE MATCHING, COAXIAL CABLES, ANTENNA
CONFIGURATIONS, ANTENNA LOBESy SUPERHIGH FRE
GUENCY, HELICAL ANTENNASy SPIRAL ANTENNAS,
PRINTED CIRCU.TSs CHEMICAL MILLING, CAVITY
RESUNATORS, GRAIN, PHASE SHIFTERSy ANTENNA

RADIATION PATTERNS (Ul
IDEMTIFIERS: 1963, LOGARITHMIC SPIRAL ANTENNA,
‘BALUIN (U}

THE DEVELOPMENT OF LLECTRONICALLY STEERABLE,
AUTOMATICALLY SELF=DIRECTING, MISSILE~RQRNE ANTENNAS
1S DESCRIBENe THE LITERATURE wAS SEARCHED AND A
PRELIMINARY STUpDY WAQ MADE ON THE USE OF CIRCULARLY
POLARIZED ANTENNAS FOR PRODUC ING THE NECESSARY PHASE
SHIFTS REQUIREN IN THE LOBING OF ANTENNA ARRAYSe
HeLICAL ANTENNAS WERE USED FIRST IN TESTS AROUND 5,
D00 Mg IN AN EFFORT T0 DETERMINE THg PHASING
CHARACTERISTICS AND FEASIBILITY OF CIRCULARLY
POLARIZED ANTENNASe NEXTy A CAVITY=gACKED
ARCHIMEDEAN 3SpIrRAL ANTENNA AND BALUN WERE DESIGNED
AND FABRICATED FOR &,000 MC OPERATION. 4

LOGARITHMIC SPIRAL ANTENNA WAS ALSO DESIGNED AND
FABRICATED FOR USE IN THE DEVELOPMENTAL ANTENNA
TESTSs THE SPIRAL ANTENNAS WERE FABRICATED FROM
COPPER CLAD BOAKD BY PRINTEL CIRCUIT ETCHING
TECHMIQUES, SOME OF THE PROBLEMS ENCOUNTERED

DURING LABORATORY TESTS WERE BALUN UNBALANCE,
RADIATION FROM THE BALUN AND THt DETRIMENTAL EFFECTS
OF THE REFLECTEL WAVF WHEN USING CAVITIESS

{AUTHQR) (V)

g
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AD®43] 402
MCOONNELL AJRCRAFY CORP ST LOUIS MO

ELECTROCHEMICAL DEBURRING OF MOLYBDENUM, ALUMINUM AND
STAINLESS STEEL. vl

ODESCRIPTIVE NOTES FINaL REPTa,

MAR 64 S4p WOOLF ¢ JAMES Ee
REPTe NOs A478
COMTRACTY: AF33 657 11215

UNCLASSIFIED REPORT

DESCRIPTORS: (eMETALS, MATERIAL REMOVAL), (eMATERIAL
REMOVAL, ELECTROCHEMISTRY), CHEMICAL MILLING,
ELECTROLYTIC POLISHING, MOLYBDENUM, ALUMINUM ALLOYS,
STAINLESS STEELs SOLUT]ONS, ALCOHOLS, CHROMIC acCIDS,
NITRIC ACID, SULFURIC ACLlD, FLUORINE COMPOUNDS, ACIDS(U)

SHARP EDGES LEFT AFTER CHEMICAL MILLING ANp
BLANKING ARE PRESENTLY BEING MECHANICALLY REMOVED AT
HIGH cO0STe THE SHARP EDGES wOULy BE AREAS OF HIGH
CURRENT DENSITY IN E_LECTROCHEMICAL OPERATIONS AND
CGULD BE EASILY REMUVED IN ELECTROCHEMICA L
SOLUTIONSs THE CRITERIA OF a OOD ELECTROCHEMICAL
DLBURKNING SOLUTION wgRE LEVELING CHARACTERISTICS AND
REMOVAL RATF. VaRIOUS SOLUT]ONS WERE EVALUATED FOR
BREAKING SHARP EDGES ON MOLYBDENUM, AMONG THEM BEING
253 By WEIGHT NITRIC ACID, NITRIC=HYDROFLUORIC ACID
SOLUT1ON FOR MILLING MOLYBDENUM AND VARIATIONS OF
TURCO 105 STEEL ETCHaNTe THESE SOLUTIONS WERE
SUCCESSFUL IN A LEVELING ACTION ON SHARP BURRS, BUT
WOULD NOT ROUND THE SiDE EDGESe A CQMBINATION OF
NITRIC ACID LEVELING AND SIDE EDGE BURNISHING
PRODUCED THE rOST PROMISING RESULTS, ALUMINUM AND
STAINLESS STEEL DEBURRING WAS EVALUATEpD IN
PROPRIETARY $OLUTIONS, #ITH GOOD RESULTS OBTAINED IN
POLISHING an0 BREAKING OF SHARP EDGES. (AUTHOR)

ty)
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AD=431 417
MCUONNELL ATRCRAFT CORP ST LOUIS MO

DETERMINATION OF MECHANICAL PROPERTIES AND SURFACE
CONDITION OF CHEM~MJILLED CB=5ZR COLUMBIUM ALLOY
SAMPLES, - . (u)

MAR 64 7P JACOBUS yHe
REPTs NOs A473
CONTRACT: AF33 657 11215

UNCLASSIFIED REPORT

DESCHIPTORS: (eNIOBIUM ALLQYS, MECHANICaAL PROPERTIES),
(eMECHANICAL PROPERTIES) NJOBIUM ALLOYS), SURFACE
PRUPERTIES, cHEMIcAL MILLING, TENS]LE PROPERTIES,
ZIRCUNTUM ALLOYS, EXPrRIMENTAL DATAy METALLOGRAPHY (V)

IDENTIFJERS: 1964, CBeSZR NIQBIUM ALLOY ty)

MECHAN[CAL PROPERTIES AND SURFACE CONDITION OF CHEMICALLY
MILLED SPECIMENS OF (¢a=5ZR NIOBIUM ALLOY,

£

09
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AD=433 113
LOCKHEED MISSTLES AND SPACE CO SUNNYVALE CaLlF

PACKAGING MINTATURIZATION, CHARGE NUMBERS 318027
Czni=gls 31-8027-0%0: AND RES 2 AND 4, (vl

Skp 61 - 137p ABE¢sSHIRU 3$CHURCHON,STUART ¢
NewHANHe Lo ¢

REPT. NOo RS5832 3 80 41 4!

UNCLASSIFIED REPORT

DESCRIPTORS: (eMODULES (ELECTRONIC), MANUFACTURING
METHUDS)s. (®nANUFACTURING METHODS+ MODULES
(ELECTRONIC) ), (eSWITCHING CIRCUITS, MOpULES
(ELECTRONIC)) s AMPLIF{ERS; POWER, ENCAPSULATION,
TRANSISTORS, PROpUCTIONs RESISTORS, CAPACITORS, WELDING»
CHEMICAL MILLING, MINIATURE ELECTRON]C EQUIPMENT,
PACKAGED CIRCUITS, TARLES, ELECTRICAL PROPERTIES,
PERFORMANCE (ENGINEERING)s DIODES (SEMICONDUCTOR)
ELECTRIC TERMINALS) SOLDERING, WIRING DIAGRAMS, PRINTED
CIRCUITSy TEWPERATURE, CONFIGURATION, RELIABILITY
(ELECTRONICS) iy

IDENTIFIERS: 19a} (u)

HIGH POWER AMPLIFIER PARA=PLATE MODULES

WERE BUILY ANpD FUNCTIONALLY TESTEDe. A FEW

PROTOTYPE MODULES USING WELLU PACK AND CHEM=

MILL TECHNIQUES WERE CONSTRUCTEDe SOME PROTQTVPE
PARAPLATE LOy POWER FLIP FLOPS WERE ASSEMBLED

BUT NOT EVALUATEDes SEVERAL OTHER VERSIONS OF THE

LO:w POWER FLIP FLOP #ERE INVESTIGATEDe THIS REPORT
DESCRIBES THE DESIGn WORK AND INCLUDES jLLUSTRATIONS
AND TaBLES PLUS PRELIMINARY TEST RESULTS, LAYOUT
ARTAORK, DRANINGS, ENCAPSULAT]ON TECHN;QUES,
CONCLUSIONS AND RECOMMENDAT]ONS. (AUTHQR) (V)
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AD~433 g9} :
XEROX CORP ROCHESTER N Y

LO#=CoST MIcROCIRCUITS FOR MICROASSEMBL JES, {v)

DESCRIPYIVE NOTE: QUARTERLY REPTe NO, 2, 1 0CT 63~}
JAN 64,
JAN b4 55p MYTYCH,Ce ¢
CUNTRACY! DA36 03SAMCO32STE

UNCLASSIFIED REPORT

DESCRIPTORS: (sMICROMINIATURIZAT]ION (ELECTRONICS),
MANUFACTURING METHODS), (®*FIXED RESISTORS,
MICROMINIATURIZATION (ELECTRUNICS)), {eF1XED CAPACITORS,
MICROMINIATURIZATION (ELECTRONICS)), PHoTO ENGRAVING,
VAPOR pLATINGy VACUUM.APPARATUS, ENVIRONMENTAL TESTS,
PRINTEpD CIRCUITS, MOQULES (ELECTRONIC)y METAL COATINGS,

COPPER, CHROMIUM, CHEMICAL MILLING, METaAL FILMs (V)
IDENTIFIERS: 1964, DOUBLE=ETCH PROCESSy MULTILAYERED
FILMS (4)

AN APPROACH TOo LOw=C0ST RESISTOR AND CaPACITOR
ELCMENTS UTIL1ZING THE MICROELEMENT WAFER CONCEPT AND
THE DOUBLEETCH PROCESS IS UNpDEK INVESTIGATION,
MULTILAYERED FILMS 4ERE PLACED ON CERAMIC

SUBSTRATES aY VaCUMM AND ELECTROLESS DEPOSITION
TECHNIQUES YO FORM MICROELEMENT WAFERS, THE MULT[~
LAYERED FILMS ARE CONVERTED Yo RESISTOR AND CAPACITOR
ELEMENTS By SUBTRACTIVE METHODS, UT1LIZING
XEROGRAPHIC STEwWCILING AND SELECTIVE ETCHINGs DATA
COVERING TeCeRe, TEMPERATURE CYCLING; (o0aD LIFrz
STABILITY AND YIgLD FOR RESISTOK ELEMENTS IS
PRESENTEDs THE CAPACITOR ANp MICROMODULE ASSEMBLY

PROGRAMS ARE OUTLINEDs (AUTHOR) (Ui
Q7
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AD=438 ;38

UNCLASSIFIED

GENERAL DYNAMICS/FORT WURTH TEX

MATER AL BERYLLJUM AiFFLE PANEL. CHEMICAL MILLED,

SHEAR TEST oF, .

APR 6%

13p MAYyJe 3

REPT. NDo FToM 3068

UNCLASSIFIED REPORT

PESCRIPTORS

SEARTH CONTROL NO. /720ML6

(vl

(eBERYLLIUMy PANELS (STRUCTURAL)), (®PANELS
(STRUCTURAL), BERYLLIUM)y CHEMICAL MILLING, SHEAR
STRESSES, LOADING (MECHANICS), STRaly (MECHANICS)

tu)

SHEAR TEST GF CHEMICAL MILLED BERYLLIUM wAFFLE PANEL,

e
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AD=438 478 . ﬁ
NAVAL AIR ENGINEERING CENTER PHILADELPHIA PA AERONAUTICAL 3
MATERIALS LaB i

STUBY OF SI1ZE EFFECT IN FINE BERYLLIUM wIRE PHASE II,
' ()

MAR 64 2P SOLTIS,PAUL ;
REPTs NOe HNAEC=AML=1909

UNCLASSIFIED REPORT

DESCRIPTORS: (eBERYLLIUM, WIRE)s (OMETALLIC TEXTILES, :
BERYLLIUM}, FIBERS, TENSILE PROPERTIES, CHEMICAL .
MILLINGs, TEST EQUIPMENT) HARDNESSs GRAIN STRUCTURES 2
(METALLURGY), PHCTOMIeROGRAPHY, FRACTURE (MECHANICS), X
DUCTILITY, ScALE tu)

YHE 0,0046a1Ne DIAMETER, AS=DRAWN, RERY_LLIUM WIRE
CAN BE CHEMICaleMILLED TO SJZES NEAR 0,00101N,
DIAMETER WHICH SHOW pIMENSIONAL UNIFORMITY aNp GOOD
SURFACE QUALITY, a4 CONTINUOUS TREND TOwWaARD HIGHER
STRENGTH wi1TH DECREASING DIAMETER Of THz WIRE WAS
NOTED, AND [T AFPPEARe POSSIBLE THAT ULTRAFINE WIRE
WITH STRENGTH APPRCOACHING THE 200,000 PSI LEVEL CAN g
BE PRODUCED wITH CONGISTENCYe A GOOp DEGRRE OF 4
DUCTILITY WwWaS NOTED & WIRE CHEMICAL=MILLED BELOW ‘
QeQU25«]Na pDIAMETER S EVIDENT IN NECKING OF

SPECIMENS] ALTHOUGH, THIS DUCTILITY DID NCT APPEAR IN
TENSILE ELONGATION VALUES. FRACT/RE STRENGTHS IN

WIRE SHOWING pUCTILE FRACTURES REACHED vALUES NEAK
2201000 PSie (AUTHOR) (v

r

29

UNCLASSIFIED

720ML 6

. SR TR PRI SRR

S b wen e a7 SRR B S

;
;
p
&



UNCLASSIFIED
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ADé450; 549, - :
BIGNETICS CORP SUNNYVALE CALIF

AN ECONOMICAL FiaT PACKAGE FOR INTEGRATED
IRCUT TS, tu)
DESCRIPTIVE.-MOTE: INTERIN DEVELOPMENT REpTe NO, 1, 15
JUNE LS SEP 44,
SEP 64 22p
COMTRACT: NOBSR9i298

UNCLASSIFIED REPORT

DESCRIPTORS! (ePACKAGING) INTEGRATED CIRCUITS),
{¢INTEGRATED CIRCUITS, PACKAGING), CiRcul?T
INTERCONNEGTIONS, METAL FILMS, CHEMICAL mItLiNg,
ELECTROFLATIGY ‘PRODUCTION, MANUFAC TURING METHODS,
SILICON, ALUMINUM

{v)
THE SCHEODULE FOR MAKING THE FIRST SgAL OF THE METAL
LEADS TO THZ PACKAGE SUBSTRATE |S CoMPLETE, BY &
PROCESS OF ELECTRUPLATING AND ETCHING METAL FyLM
INTERCONNECTIONS HAVe BEEN LAID DOWN, BUT MANY

PRGBLEMS REMAIN N T' 1S AREA« A FEW CIRCVUITS WERE
ASSEMBLED ON THIS SunSTRATE AND WHERE ALL PREV]IOUS
STEPS WERE SATISFACTORY, ELECTRICAL COHTINUITY HAS

BEEN €STAEBLISHED. (ATHOR) (vl

60 ;
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AD=453 855+ . . o - : e
HUJEYWELL Rgstancn CrNTLR HOPY. INS M;NN

THIN FILM 1MAGE CONVFRTER, - T tv)

DESCRIPTIVE NOTE: INTERIM TECHNICAL PROGRESS .REPTe NO, &,
24 JUL=23 DCT 64, S
NOV 64 1y . "KRUSE,PAUL W, iPRIBBLE,
FRED Co (SCHULZE,RICHARD Ge 3 : ’
CONTRACT: DA4Y O09AMC148T
PROJ: =2F23 It 001 07

UNCLASSIFIED REPORT

OESCRIPTORS;  (eSEMICONDUCTING FILMS, INFRARED IMAGES),
(®INFRARED IMAGES, SEMICONDUCTING FILMS), EPITAXIAL
GRUNTH, THICKNESS, GALLIUM ALLOYSy ARSENIC ALLOYSS
GERMANUM, ELECTRICAL PROPERTIES, CHEMICAL MiLLING,
OIFFUSION, PROCESSING., FIXED CONTACTSs RESISTANCE
(ELECTRICAL), PHOSPHORUS ALLOYS, METAL coATINGS, GOLD,

SILVER, NICKEL, DIODES (SEMICONDUCTOR) (y)
IOENTIFIERS " IMAGE CONVERTERS. ETYCHING, Twlcx
FILMS . (y)

EFFORTS WERE CONTINUED ON A PROGRAM TO ¢ONpUCT
FULRDAMENTAL STUDIES ofF NEW APPROACHES To IMAGE
CONVERS'ONe THE EMPHASIS HAS BERN UPON EVALUATION
OF A CONCEPT OF A SOLID STATE THIN FILM IMAGE
CONVERTER (TF1C)s invESTIGATIONS OF THg ‘
EPITAXIAL GRONTH OF nN=GAAS ON P=GE HAVE MADE IT
POSSILE TO PREPARE 200 MICRON THICK LAYERS OF
SINSLE CRYSTAL GAAS oN GEs AN EVALUATION OF

THE ELECTRICAL PROPERTIES OF SAMPLES ETCHED TO A MESA
LONFIGURATION, TOGETHER WITH CHEMICAL STAINING
STUDIES GF ANGLE LAPPED SAMPLES, REVEAL THAT AN Ne
GE LAYER [3 FORMED BRETWEEN THE N=GAAS AND Pe

GE REGIONS pURING THe INITIAL STAGES OF GROWTH,
¥YHE MpST PRoHABLE DONOR IS As, DIFFUSED FROM ThE
VAFOR INTO THE ¢E. METHODS FOR PREPARING

STRONG, OHMIC, LOW® RFSISTANCE CONTA(TS TO N«=GAAS)
P=GAAS, N=GAP, AND Pw=GAP HAVE BEEN

DEVISED UTILIZING ULTRASONIC SOLPERING, THE BEST

TECHN{QUES ARE SUMMARIZED, (AUTHOR) (V)
UNCLASSIFIED /20ML S
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UNCLASSIFIED
DOv REPORY BIBLIVUGRAPHY SEARCH CONTROL NO, /Z0M! s

ADMuss 1378
JOHIS HOPKINS UNIV SILVER SPRING MD APPLIED PHYSICS
LAB

THE MINISTIcK PROCESS FOR PACKAGING INTEGRATED
CIRCUIT FLAT PACKSe ()

DESCRIPTIVE NOTE: TECHNICAL MEMO4»

APR 65 gp NOYES»CARLTON Fo
REPTs NOWw TGwb75
CONTRACT: NOV62 Us04C

UNCLASSIFIEC REPORT

DESCRIPYORS: {eINTEGRATEL CIRCUITS, PACKAGING),
(®PRINTED CIRCUITS: FACKAGINGi, FROCESSING
MANUFACTYRING METHODS, TEMPLATES, CHEMICAL
MILLINGy GLASS TEXTILPSs EPORY PLASTICS, LAMINATED
PLASTI¢Sy BONDING, DJFLECTRICS,

MODULES(ELECTRONIC), #ELDING (u)

ICENTIFIERS]; MINISTIck PROCESS, SUBSTRATES (u)

THE MINISTICK PROCESsS FOR FABRICATING FLATapaACK

TYPE MULTILAYER CIRCUITRY BOAXDS HAs BEEN DEVELOPED
BECAVUSE OF THE NEED FOR SPACE CIRCUJTRY THAT MEETS
EASE OF DESiGHN AND MaNUFACTURE REQUIREMeNTS,
STARTING WITH A CIRCUIT DESIGN IN THE FORM OF A
LOGIC DIAGRAM, THE DpRSIGN PHASE PROGRESSES 7O THE
FINAL ARTWORK TgMPLATEs THIS TEMPLATE, PHOTO
REVUCED, IS THE BAStc TOOL IN THE FABRICAT;ON OF THE
ASSEMBLY FRAMES, THE CIRCUIT OF EACH LAYER OF AN
ASSEMgLY FRaAMg 1S PRCDUCED BY CHEMICALLY MILLING
SUBSTRATES wHICH HAve BEEN SENSITIZED wiTH THE
DESIReD CIRCU!T aY uSe OF THE FINalL ARTWORK TEMPLAYE,
YHESE SUBSTRATES ARE MADE BY LAMINATING aN gPoXY
GLASS CLOTH DIELECTR1Cc MATERIAL TO A KoVaAR SHEET,
INDIVIDUAL CIRCUIT LAYERS ARE THEM COMBINED TO FORM
AN ASSEMBLY FRAME. AND INTEGRATED C{RCUIT MODULES
ARE WELDED 10 THE FRAME YU COMPLETF THg CIRCUITRY,
WHEN MORE Twan ONE ASSEMBLY FRAME IS REQUIRep TC
CUMPLETE THE CIRCUITRY, THE FRAMES aARE ELECTRICALLY
CONNECTED BY MEANS GF A MOTHER 8OARpe ALTHOUGH
MULTILAYER CIRCUIT BOARDS ARE USED IN THIS PROCEDURE,
NO INTERLAYER CUNNECTIONS ARE REWUIRED, (AUTHOR)

(v
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UNCLASS]IFIED
UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /ZOML6é

AD~485 297 1378 1146
AIR FORTE MACHINABILITY DATA CENTER CINCINNATI OWJO

MACHINING DATA FOR BERYLLIUM METAL, (V)

JUn b6 22P SNIDER ,ROBERT £+ IKAHLES,
JOHN Fe¢ 3
REPTe NOo AFMD(C=66=3
CONTRACY: AF 33(615)w5262
PRCJ: AF=9«700

UNCLASS!FIED REPORT

DESCRIPTORST (eBERYLLIUM ALLOYS, eMACHINING),
(OBERYLLIUN, "MACKINING)y TOXICITY, CRYSTAL

LATTICE DEFECTS, TWINMING(CRYSTALLOGRAPHY))
FRACTURE(MECHANTCS) s CHEMICAL MILLING,

MATERIAL RENOVAL, TENSILE PROPERTIES, HARDNESS,
CARBIUES, MECHANICAL PROFPERTIES,

MICROSTRUCTURE K3

TH1S REPORT CONTAINS EVALUATED MACHINING

1..ORMATION FOR RERYLLIUM WHICH HAS BEEN EXTRACTED
FROM MANY SOURCESe MACHINING DATA ARE TaABULATED

ANU PRESENTED IN CHART FORM FOR THE FOLLOWING
PROCESSES: TURNINGs “41LLING, DRILLING) BAND SAWING,
GRINDING, .BORING, TREPANNING, REAMING, ROUTING,
TAPPING, ELECTRIcAL 0DISCHARGE MACHINING,
ELECTROCHEMICAL MaCHINING, AND CHEM{CAL MACHINING,
ALSO INCLUDED 15 A GENERAL COMMENT SECTION DEALING
WITH THE PROBLEMS ASSCCIATED WITH BERYLLIUM
MACHINING, SUCH AS TWINNING, MICROCRACKING, YOXICITY,
CHIPOUT AND SPALLINI, AND CUTTING FLUIDS,

(auTHQR) (V)

63
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AD=603 460
MGYOROLA INC PHOENIX ARIZ

PRODUCTION gNGINEERING MEASURE., HIGH SPEED
SEMICONDULTQR SwITCH (TWO TERMINAL) MIGH SPEED
SEMICONDUCTOR SwlTCH (GATEJ . (u)

DESCRIPTIVE NOTE! WUARTERLY REPTe NO, 4, 29 FEB=28 MAY
64, '
MAY &4 2P BURLINGAME B, G,
CONTRACT: DA36 039AMCO1475E

UNCLASSIFIED REPORT

UESCRIPTORS: (eELECTRONIC SWITCHES, SEMICcONDUCTCR
DEVICES)y (oSEMICONDUCTOR DEVICESs MANUFACLTURING
METHODS)» BONDING, VLTRASONIC RADIATION, ELECTRIC
TERMINALSy DESIGN, PACKAGING, DIODES (SEMICONDUCTORS),
DISKS,y CHEMICAL MiLLINGy EPITAXIAL GROWTH, DIFFUSION,
METaL €OATINGS, ALLOYS, ELECTRICAL FROPERTIES, VAPOR
PLATINGs GOLDs» BORON, ALUMINUM, PHOSPHQORUS» TEST
EQUIPMENT (ELECTRONICS) (V)

A PILOT PRODUCTION FaCILITY CAPABLE OF pROpPUCENG
HiGh SPEED SEMIGONDUETAR SWITCHES IN ACCORDANCE WiTH
SIGNAL CORPS TECHNICAL SPECIFSCATIONS 1S

COMSIDERED, THE MAJOR PROBLEN AREAS YO gE OVERCOME
IN ORpDER Y€ ACHIEVE THE PURPOSE OF THIS PROGRAM ARE
FORWARD BREAKOVER VYOLTAGE AND CURRENT ON THE v%0e
TERMInAL OEvICE, FORNARD BLOCKING CURRENT ON THE
THREE=TERMNINAL DEVICE, AND SWITCHING SPEEDPS, CURRENT
CARRYING CarABlLITIES, FORWARD ANODE VOLTAGE, AMD
RATE OF FORWARD vOLTAGE RISE ON BOTH DEVICES, WORK
FERFORMED FURING THE PERIQD 29 FEBRUARY 1944

THROUGH 28 MAY 1964 1S COVEREDe PACKAGE DESIGNS

FOR BoTH DEVICES ARE DISCUSSED, AND PROGRESS MADE ON
ASSEMuLY METHODS, GOLD DIFFUSION, EPITAXIAL, alLOY,
AND MOAT-ETCHING PROCEDVRES 1S REPORTED,

{AUTHOR) (u?

b4
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMLS

ADe$0% 125
HARSHAW LCHEMICAL D cLEVELAND ORIO

INVESTIGATION OF THIN FIln CADMIUM SULFIDE SOLAR
CLLLS, (vl

BESCRIPTIVE NoTe! GQUARTVERLY TECHNICAL PROGRESS REPTs NOe
3y 26 MAY=25 aUG 64,
A6 64 8P SCHAEFER s C» 8HUHR]CK.R. Je
BELYRe Fo § ¢
LONTRACT: AF33 ALlS 1z48
PROJ: 8173
TASK: 817301,317332

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?! SEE ALSO AD=60! 459,

DESCRIPTORS: (eSOLAR cELLS, FILMS),y (*CapMIUH COMPOUNDS »
SULFIDES)y ENERGY COnyERSION, BATTERIES AND COMPONENTS,
ELECTROPLATING, VAPOR PLATING, DEGRADATIQN» CHEMICAL
HILLINGy COPPER COMPOUNDSs CHLORIDES, S1.1CoN COMPOUNDS,
MONOXIDESy SURFACE FROPERTIES, EFFECTIVENESS (V)
IDENTIFIERS: THIN FiLMS (M)

YHE DEGRADATION OF ELECTROPLATED CELLS HAS BEEN
CLOSELY OBSERVED AND T HAS BEEN FOUND THAT RECOVERY
CAN BE ACLOMPLYSHED yNDER PROPER CONDIT]ONS,

CHEMICAL MILLING OF THE SUBSTRATE IS AN EXCELLENT
METHOp FOR PRODUCING KIGH POWER TO WEIGHT RATIO
CELLS, FABRICATION OF THE ONE=KALF AND ONE SQUARE
FOOT MECHAN[CAL SAMPLE ARRAYS INUICATE [MPROVED TOTAL
AREA uTILIZATION FACTORSs PHOTOVOLTAIC CELLS AND
DIGUES HAVE BEEW PREPARED BY FIRST DEPOSITING A THIN
FILM OF CUCL ON cDSe THE CUCL WAS

SUBSEWUENTLY CONVERTFD TO CU9,555 BY MEANS oF

H2Ss« QPTICAL STUDIES ON ELECTROPLATED AND

CHEMIPLATED BARRIERS HAVE SERVED TO CONFIRM THE
PRESENCE OF CU2S ALONE OR MIXED WITH CuUs,

THIN LAYERS OF S10 HaVE BEEM UTILIZED AS A

WATER VAFOR BARRIER 70 SIGNIFICANTLY DECREASE
DEGRADATION OF CELLS., ADDITIONAL THEORETICAL WORK

HAS BEEN PERFORMED On A HETEROJUNCT[ON MODEL OF THE
CELL oPERATIONs (AUTHOR) (Y)
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DDC REPOKRT BIBLIOGRAPHY SEARCH CONTROL NO, /20ML6

AD®sp6 19?1
SILICON TRANSISTOR CORP GARDEN CITY N vy

PRODUCTION eNGINEERING MEASURE TO INCREASE THE
RELIARILITY OF THE TRANSISTOR TYPE 22N2p3%, tv)

DESCRIPYTIVE NOTE! WQUARTERLY PROGRESS REPTe NOo 49 | APR"
30 JUN 6‘.0 ’
JUn 64 297 COCKINGyJe ICOURIER,yo ¢
DES ROCHES Fs IHUGHES,De {MARTIN,E. ¢ :
CONTRACT: DA36 D39AMCNI4B2E

UNCLASSIFIED REPORT

DESCRIPTORS: (eTRANSIQTORS, RELIABILITY (ELECTRONICS)),
PROCESSINGs pISKS, SILICON, CLEANING, ABRASIVE BLASTING»
SOLUERING, CHEMICAL MILLING, ENCAPSULATION, weELDING,
RERMETIC SEALS, TESTS, CONTROLLED ATMOSPHERES,
PERFORMANCE (ENGINEERING)» NICKELs PtLLETS (Ul

THE RgPORT DESCRIBES THE PRUCESSING DEVELOPMENTS N
WAFER CLEANING, MESA DELINEATION, SCRIBING oF WATER,
PELLEY TO NJCKEL=~FLATED HEADER SOLDERING, NICKEL=
PLATED CLIP To PELLET SOLDERING, FINAL ETCH OF

SOLDERED UNIT, FINAL TEST AND ENCAPSULATION OF ETCHED
UNITS, ANU wELD ANO HERMETIC SEAL TESTSs FOR THE
TRaANSISTOR TYPE 2n2034e (AUTHOR) (u?

b6
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ADws0b6 477
CRYSTALONICS INC CAMBRIDSE MASS

PRODUCTION ENGINEERING MEASURE TO IMPROVE PRODUCTION
TECHNIQUES AND TO INSURE THE RELIABILITY OF THE €600
SERIES FIELD EFFECT YRANSISTORS, (v

PESCRIPTIVE NOTE: QUARTERLY REPTs NOy 4, | APR=30 JUN
84,
JUN 64 40p WILLIAMSJOHN R, ¢
CONTRACT: DA36 039AMCHI483E

UNCLASSIFJED REPORT

SUPPLEMENTARY NOTE: LEGIBILITY OF THIS DOCUMENT IS IN PART
UNSATISFACTORY, REPROQOUCTION HAS BEEN MADE FROM BEST
AVAILABLE COPY. SEE ALSO AD=60} 433

CESCRIPTORS: (eTRANS]STORS, MANUFACTURING METHODS),
{ORELIABILITY (ELECTRANICS)y TRANSISTORS), BONDING,
DIESy (HEMICAL MILLING, VACUUM FURNACES, CONTROLLED
ATMOSPHERES, ENCAPSULATION, INDUSTRIAL EQUIPMENT (W)

ULTRASONIC BONDING HAS BEEN DJSCARDED IN PREFERENCE
YO A NEW=METALLIZATION BALL=BONDING TECHNIGQUE. ALL
PKO DUCTION FETS ARE BEING DIE~TO=HEADER BONDED
USING A HEAvY GOLD PLATE ON DICE ANp HEADERS, A
SLIGHT MODIFICATION HAS BEEN MADE IN THE MASK DESIGN
TO FACILITATE BONDINGs MESA ETCHING FIXTURES AND
SLICE PREPARATION FIXTURES ARE COMPLETE AND ARE N
USE In THE PRODUCTION PROCESSs VARIQUS gXPERIMENTS
HAVE REEN RUN UTILIZING VARJOUS DEW POINT AMBIENTS,
COATING AGENTS, AND RAKEOUTS, AS A RESULT,
PRODUCTION yNITS ARE BEING VACUUM BAKED AT 200Cs

AND PACKAGED IN & DRy NITROGEN ATMOSPHERE OF =60C.,
DEW POINT OR BETTERs LIFE TEST RACKS ARE BEING
CONSTRUCTED, A MANUAL OF QeCs PROCEDURES HaS

BEEN PREPARED. (AUTHOR) v

b7
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AD=606 819
MARTIn CO DENVER COLD

MANUAL AND REPAIR WELDING OF CHEMICALLY MILLED 20:4e
Y6 ALUMINUM SHEETING, (V)

AUg 67 27p AGRICOLAKe Re }
REPTs NOo WOp=M=M]I~5740

UNCLASSIFIED KREPORT

SUPPLEMENTARY NOTE: LeGIBILITY OF THIS DOCUMENT IS IN PART
UNSATISFACTORYs REPROQUCTION HAD BEEN MADE FROM BEST
AVAILAGLE coPY,

DESCRIPTORS: (eALUMINUM ALLOYS, WELDING), (ewELDING,
ALUMINGN ALLOYS), SHEETS» CHEMICAL MILLINGY WELDS,
TENSILE PROPERTIES, MaRDNESS, PANELS (STRUCTURAL)
MAINTENANCE (vl

IDENTIFIERS: ALUMINUM ALLOY 2014-Ts (v)

A 2 INCHh WInt LAND 0,10V INe THICKs WILL FULLY

RETAIN THE VELD HEATAFFECTED ZONE oF REPAIRED WELDS
(BASED ON HARDNESS DATA)e PARENT METAL

PROPERTIES. aHE ONLY GLIGHTLY AFFUCTED By WELD HEAT ON
REPAI&S OF 1,6 INCH LANDSe VALUES OF 59,000 psi

CAN BF EXPECTED WITH 90 PERCENT CONFIDENCE FOR
REPAIRED 1e5 INCH LANDSe [F 95 AND §9 PgRCENT
CONFIDENCE 15 ReGUIREDy EXPECTED VALUES FOR REPAIRED
leS INCH LANDS ARE 57,500 AND 55,400 PSte IF LAND
WIDTHS OF 1,425 INCHES AND ABOVE ARE USED)» PARENT
METAL STRENGTH CAN BF EXPECTED FOR MANUAL WELDS
FULLOWED BY REPAIR WFLDSe (u?

68
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AU=6037 426
WESTINGHOUSE DEFENSE AND SPACE CENTER BALTIMORE MD

FAILURE MECHANISMS In MICROELECTRON)CS, tu)

DESCRIPTIVE NOTES: FINalL REPT,
AUG 64 100p

REPT, NOo WDSC=385A4

CONTRACYS: AF30 602 3ui7

PROJ: &519

TASK: 8551906

MONITORy Rapc , TORe4 252

UNCLASSIFIEC REPORT

SUPPLEMENTARY WOTE: LEGIBILITY OF THIS DOCUMENT IS IN PART
UNSAT]SFACTORY, REPRODUCTION HAS BEEN. MADE FROM BEST
AVAILAKLE COPY,

DESCRIPTORS: (eMICKOMINIATURIZATION (ELECTRONICS),
FAILURE (MECWANICS!), (®FAJLURE (MECHAN]I(CS),
MICROMINIATURIZATIUN (ELECTRONJCS))y DIODES
(®SEMICONDUCTOR), DISKSy TRANSISTOR AMPLIFIERS, SILICON
COMPOUNDS, OXIDES, SURFACE PROPERTIES, gLECTR]CAL
PROPERTIES,;, cHEMICAL MILLING, STRESSgS, ELECTRICAL
CONUUCTANCE, ELECTRONIC EQUIPMENT, RELIABILITY
(ELECTRONICS)y SILICON (v)

INVESTIGATIONS WERE PERFORMED ON THREE TYPES oOF
MICROELECYRONTIC DEVICES: MULTIPLE DIODE WAFERS,
INVERSION LaYER DIODE AMPLIFIERSs AND VERSATILE
LINEAR AMPLIFIERSe TWO FAILURE MECHANISMS WERE
IDENTIFIED "aANp STUDIED IM DETAIL: UNSUSPECTED
DIFFUSION BARRIERS FROM PHOTOETCKR PROCEDURES, AND
VARIATIONS N PASSIVATION LAYER PROPERTIES, THE
RELATIONSHIP TO THESEg, OF CURRENT AMPLIFICATION
(BETA)y OR REVERSE VOLTAGE BREAKDOWN) OF LEAKAGE,
AND OTHER QUANTITIES WAS EXAMINEDe EACH STEP IN
MICROFLECTRONIC DEVICE FABRICATION wAS INVEST]GATED
FOR 1YS CONTRIBUTION TO FAILURE MECHAN]SMS, a
PARTIaALLY CONDUCTING REGION IN THE PASSIVATING OXIDE
WAS IDENTIFIED AND STUDIED, 300 =100 A FROM THE
SILICONs THIS CONTRJRUTES TO THE LEAKAGE IN
MICROELECTRONIC DEV]eES USUALLY ATTRIBUTED ENTIRELY

TO CHANNELS IN THE SILICONe (AUTHOR) (vl
UNCLASSIFIED /20ML 6
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AD&60Y 349
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

A SURVEY OF THE CUMPARATIVE COSTS OF FABRICATING
AIRFRAME FROM ALUMINUM AND FROM TITANIUM. (v}

DESCHIPTIVE NOTE: TECHNICAL NOTE.
APR 64 20P

UNCLASSIFIED REPORT

DESCRIPTORS: (eTITANJUM ALLOYS, AIRFRAMES), (eAIRFRAMES,
COSTS), (#ALUMINUM ALLOYS, AIRFRAMES), MATERIAL FORMING,
SHEETS, MACHINING, WELDING, CHEMICAL MI_LING, FORGING,
HEAT TREATMENT, SUPERSONIC PLANES) TRANSPORT PLANES (V)

BY PROCESS, THE COST RATIOS FOR FABRICATING
TITANTUM AND ALUMINUM ARE ABOUT AS FOLLOWS: SHEET
FORMING 1e5=2 TO 1, MACHINING 145=2 TC i,

WELDING o822 TO 1, CHEMICAL MILLING 3e4 TO 1y
ASSEMBLING 141 TO I, FORGING Je5~243 TO 1, HEAT
TREATING 14525 TO 1, THE CURRENT COST ESTIMATES

MADE 8Y THE EXPERIENECED TITANIUM FARICATCRS
REPRESENT REALISTIC MINIMUM CcoST RAT10S FOR THE NEXT
2 OR 3 YEARSs THEY ARE RATIOS WHICH THE LEss
EXPERIENCED FABRICATQORS SHOULD BE ABLE TO APPROACH IN
ACTUAL PRODUCTIONe TWE SXPERJENCED FABRICATORS

COULD PROBABLY NOT IMPROVE ON YHEM GREATLY IN THE
NEXT YEAR OR TWO. THE ABOVE COST RATIOS APPLY ONLY

TO SPECIFIC FABRICATION OPERATIONS (SUCH AS

FORMINGy MACHININGy WELDING, ETCe)e THESE

OPERATIONS ACCOUNT FoR ONLY A FRACTION OF THE TOTAL
COST of MANUFACTURING AN AIRCRAFTs MOST OF THE
MANUFACTURING COSTS NOT COVERED BY THESE OPERATIONS
WOULD BE LARGELY UNAFFECTED BY THE CHO{CE OF AIRFRAME
MATER 1AL, (v)

70
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AD=63i0 434
FRANKLIN INST PHILADELPHIA PA LABS #OR RESEARCH AND
DEVELCOPMENT i

RESEARCH IN THE GENERAL FIELD OF SUSSTRUCTURE AND
DISLOCATION NETWORKS [N METALLIC CRYSTALSe w

DESCRIPTIVE NoTE! FINalL REPT, FOR ! APR 40=30 APR 62,
APR 62 4gp DAMIANOsVe Vo ITINT,Ge Seo }
HERMANSMe
REPTs NOe Fea2400
CONTRACT: AF49 638 821
MORITOR: AFOSR 2574

UNCLASSIFIED REPORT

DESCRIPTORS: (eMETALLIC CRYSTALS, CRYSTaL STRUCTURE),
{®CRYSTAL STRUCTURE, METALLIC CRYSTALS), CRYSTAL
SUBSTRUCTURE, CRYSTAL LATTICE DEFECTS, CRYSTALS, ZING,
IMPURITIES, CADMIuM, cHEMICAL MILLING, PHOTOMICROGRAPHY,
CRYSTALLOGRAPHY ({1}

YHE TWREE DIMENSIONAL ASPECTS OF DISLOcATION
SUBSTRUCTURES WERE STUDIED IN CADMIUM DOPEpD ZINC
CRYSTALS. GRoWN FROM THE MELTe PRECIPITATES
DELINEATING THE DIS LOCATIONS WERE REVEALED BY
ETCHING ‘A SURFACE CLOSELY PARALLEL TO THE SLIP PLANE.
USING A TECHNIQUE OF cONTINUOUS ETCHING aND
CINEPHOTOMICROGRAPHY, THE COURSE OF THE DIS_0CATIONS
WAS FOLLOWED THROUGH THE CRYSTALs TANGLES OF
DISLOCATIONS WERE O4SERVED IN DEFORMED CRYSTALS
AFTER ANNEALING A REARRANGEMENT OF DISLOCAT;ONS

INTO LOW=ANGLE AND HEXAGONAL NETWORKS wAS EVIDENCED.,
CLOSEp LOOPs AND SPigal DISLOCATIONS WERE FOUND TO

BE ASSOCIATED WITH | ARGE INCLUSIONS, A MECHANISH

FOR THE MULTIPLICATICN UF DISLOCATiONS AT INCLUSIONS
WAS PwOPOSEDe DISLOCATION REACTIONS ACCOUNTING FOR
THE O4SERVED SUBSTRUCTURES HAVE BEEN PRoPOSED,
(AUTHQR) )

71
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AD*blZ’AII
TEXAS INSTRUMNENTS INc DALLAS

PRODUCTION ENGINEERING MEASURES (PEM) FOR A GERMANIUM
MICROZAVE TrRANSISTOR, (V)

DESCRIPTIVE NOTE! QUARTERLY PROGRESS REPTs NU, 1, 30
JUN=30 SEP 44,
SEP 64 79p
REPTe NCo 03wb4=73
CONTRACYT: DA36 039AMCN3632E
PROJ: 74057

UNCLASSIFIED REPORT

CESCRIPTURS: (eTRANSIGTORS, MANUFACTURING METHODS)
(oMICROWAVE EQUIPMENT, TRANSISYORS)» (SGERMANIUM,
TRANSISTORS), GAINs» NOISE (RADIO)s VAPOR PLATINGS
SIL1CON COMPOUNDS, DIOXIDESs PACKAGINGy ENCAPSULATION,
INDUSTANCE, oALLIUM, [MPURITIES, VACUUM APPARATUS,
CHEMICaL MILLING, DIFFUSION, ARSENIC, GOLDy» RELJABILITY
(ELECTRONICS) (u)

YHE PROCESS FLOw USEp IN FABRICATING THE Le7g

PLANAR EPITax1AL GERMANIUM DIFFUSED-BASE TRANSISTOR
IS VESCRIBEDs THE INTTIAL INTRINSIC F SUB T OF

PLANAR DEVICESs» APPROXIMATELY 1600 MC COMPARED TO
2050 MC FOR A MgESA DrVICE OF COMPARABLE DESIGN USING
SIMILAR FABRICATION TECHNIQUES, WAS INCREASED T0O
EWUAL THAT OF THE MEgA BY OPTIMIZING THE COMPOSITION
0F THE EMITTER MATER?ALe THE Lw78 PLANAR DEVICES
FABRICATED EXHIBIT MINIMUM NCISE FIGURE AT 1,0

GuGC OF 445 TO 545 DR AT APPROXIMATELY [+5 MA OF
EMITTER CURRENT WHILE PEAK F SUB T OCCURS AT
APPROXIMATELY 540 MA, A MODIFICATION OF THE L=78
PATYTERNs DESIGNATED (~784&, VIA EMITTER AREA

REQUCTION FROM 0476 MIL SQUARED TO 0e27 MIL SQUAKED
MANIFESTED ITSELF BY A SHIFT [N PEAK F SUB T TOWARD
LOWER VALUES OF EMITYER CURRENTs THE PURPOSE OF

THIS MODIFICATIUN 1S TO BRING iNTO REGISTRY THE E
PEAK GAIN OF THE DEVICE AND MINIMUM NOISE FIGURE AT
ONE PARTICULAR BIAS | EVELs THE MATERIALS USED FOR

YHE BaSE STRIPES OF THE PLANAR UNIT WERE OPTIMIZED TO
PROVIDE GUOD OHMIC CONTACT TO GERMANIUM, ADHERENCE

OF EXPANDED CONTACTS 70 THE ACTIVE REGION OF THE
OEVICEy THE EMITTER AND BASE STRIPES, WAS IMPROVED BY
EMPLOYING A CHEMICAL ETCH COMPRISED OF INORGANIC
CONSTITUENTSe AN EXLELLENT TECHNIQUE FOR UNIFORMLY
OEPUSITING SILICON DIOXIDE ONTO GERMANIUM WAS
OBTAINED. 72 | ty)
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hD=613 pé8
CRYSTALONICS INC CAMBRIDGE HMASS

PRODUCTION eNGINEERING MEASURE TO iMPROVE PRODUCTION
YECHNIQUES aNp TO INSURE THE RELIABILITY OF THE C400
SERIES FIELD EFFECT TRANSISTORS. (V)

DESCRIPTIVE NOTE! GUARTERLY REPTe NO, 6, | 0CT=31 DEC
64,
DEC 64 25P WILLIAMSJOHN R,
CONTRACT: DA36 039AMCQI48IAE

UNCLASSIFIED REPORT

SUPPLEMENTARY NGTE: AyAILABLE COPY WiLL NOT PERMIY FULLY
LEGIBLE REPRODUCTION, REPRODUCTION WILL BE MADE IF
REWUESTED BY USERS OF pDCe CUPY ]S AVAILABLE FOR PUBLIC
SALEs SEE ALSO AD=609 596

DESCRIPTORS; (H'RaNSIQTORS, MANUFACTURING HETHODS).
(ORELIABILITY (ELECTRONI!CS), TRANSISTORS), .SILICON,
PROCESSING, wORON, PHASPMOROUS, DIFFUSION, CHEMICAL
MILLINGy ETCHED CRYSYTALSs BONDINGs; TESTS, Bata
PROCESSING SYSTEMSs PACKAGINGy GUALITY cONTROL (vl

IDENTIFIERS: (400 TRANSISTORS, PERT (V)

THE PURPOSE OF THIS PROGRAM IS TO IMPROVE THE
RELIABILITY OF THE C400 SERIES FIELp EFFECT
THKANS1STORS BY SPECIFIC I+MPROVEMENTS OF MANUFACTURING
TECHNTIQUESe THE BASIec PROGRAM HAS BEEN QUTLINED IN
A PERT PLAN WHICH IS BEING USED AS A REFERENCE.
IN AN EFFORY TO ACHIEVE THE FAILURE RATE OBJECTIVE,
THE FOLLOWIWG PROCESSES ARE 70 BE IMPRoveED: (1)
OXxIDATION OF sLlceSt (2) BORON DIFFUSION OF
SLICES! (3) MASK ALIGNMENTS (4) ETCHING
OF SLICES} (5) DIE=To-HEADER BONDING! ()
WIRE pONDING! (7) PAcKAGINGs (AUTHOR)

(v)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO. /ZOML6
AD=613 261 b
BATTELLE MEMORIAL INST COLUMBUS OH10 DEFENSE METALS ¥
INFORMATION CENTER . :

METAL REMOVAL BY ELECTROCHEMICAL METHODS ANp 17S

EFFECTS- ON. MECHANICAL PROPERTIES OF METALS, )
£ JAN 65 45pP GURKLIS,JOHN Ae
b REPTs Ngs DMiC=213 ,
- CONTRACY: AF33 615 1121 :

PROJ: 8975

UNCLASSIFIED REPORT ’

? .
Aub)

-

e
SETs

Rl

DESCRIPTORS: (#ELECTROEROSIVE MACHINING, METALS:,
(*CHEMTCAL MILLINGs MFTALS)y (SELECTROLYTIC POLISHING:
METALS)y MECHANICAL PROPERTIES, HYDROGEN EMBRITTLEMENT,
STEEL, BERYLLIUM, NICKEL ALLOUYS, COBALT atboys,
REFRACTORY METALS, REFRACTORY METAL ALLOYS» TIvanmluM
ALLOYS, SURFACE PROPERTIES, OXIDATION ()

T

TH]S REPORT ASSEMBLES AND CORRELATES INFORMATION ON
THE EFFECTS OF ELECTROCHEMICAL METAL-REMOVAL (ECMR)
FROCESSES ON MECHANIcAL PROPERTIESs OF SPECIAL
INTERFST AND CONCERN ARE THE EFFECTs OfF ECMR ON
FATIGUE STREMGTHe Th# REPORT COVERS FOUR
ELECTROCHEMICAL METAL=-REMOVAL PROCESSES:
ELECTROCHEMICAL MACHINING (ECM), ELECTROLYTIC
GRINDING (EG), ELECTROCHEMICAL MILLING, AND
ELECTROPOLISHING, GENERAL CHARACTERISTicS AND
APPLICATIONS OF THE rFOUR METHODS ARE PRESENTED AND
DISCUSSED: SPECIAL EMPHASIS 1S PLACED ON EcMe THE
ECMR PROCESSES ARE ESPECIALLY USEFUL IN SHAPING
HIGH=STRENGTH AND DIFFICULT=TO=MACHINE METALS AND
ALLOYS, AS KELL AS In SHAPING PARTS WITH UNUSUAL,
COMPLEX,y UR FRAGILE ¢cHARACTERISTICS, (AUTHOR) (V)

4
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’ _ UNCLASSIFIED .
LOC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /ZOML4

ADeb613 443 :
ARMY MATERIALS RESEARCH AGENCY WATERTOWN MASS

THE METALLOGRAPHY OF PYROLITIC GRAPHITE, (v

DEc 64 i9p TARPINJANsARAM
REPTe NOo "AMRA=TReb4wy]
PROJ: 1A0105018010
TASKS 35183

UNCLASSIFIED REPORT

DESCRIPTORS: (ePYROLITIC GRAPHITE, MICROSTRUCTURE), lON
BOMBARDMENT, ARGON» MERCURY, CHEMICAL MILLING,
ELECTROLYTIC POLISHING (vl

ETCHING OF PYROLYTIC GRAPHITE BY BOTH ARGON [ON
BOMBARDMENT AND MERCURY I1ON BOMBARDMENT S DESCRIBED,
THE DIFFERENCE BETWEEN THE MICROSTRUCTURES REVEALED
BY THE TWO METHUDS 1§ DISCUSSED, AND Ay
INTERPRETATION 1S SUGGESTED. ARGON JON gOMBARDMENT
CREATES A LEaF=LIKE PATTERN REMINISCENT OF STACKED
SHINGLESes MERCURY 1ON BOMBARDMENT REVEALS &

LAMINAR STRUCTURE UNLIKE THAT PRODUCED BY ARGON ION
BOMBARDMENT, ELECTROCHEMICAL POLISHING AND ETCHING
REVEALS MICROSTRUCTURES SIMILAR TO THOSg CREZATED BY
10N BOMBARDMENTs USING AN ELECTROLYTE BASED ON
PHOSPHORIC aC1Dy MICROSTRUCTURES SIMILAR TO THOSE
RESULTING FROM MERCURY 10N BOMBARDMENT ARE REVEALED.,
REPLACING THE PHOSPHORIC ACID wITH NITRIC ACID
RESVULTS IN MICROSTRUCTURES SIMILAR 7O THOSE OBTAINED
BY ARGON [Oi ROMBARDMENTe BASED ON THE CORRELATION
BETWEEN MICROSTRUATURES DEVELOPED BY 1ON BOMBARDMENT
AND ELECTROCHEMICAL ETCHING, IT IS CONCLUDED THAT THE
MICROSTRUCTURES REVEALED REPRESENT THE TRUE
STRUCTURE. (AUTHOR) (Ui
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UNCLASSIFIED
DOC REPIRT BIBLIOGRaAPHY SEARCH CONTROL NOe 7Z0MLSG

Ad=614 467
LINOEN LABS IHC STATE COLLEGE Pa

MACHINING HIGH PURITy ALUMINA, (u)

DESCRIPTIVE NOTE: GUARTERLY REPYe NO, 2, 1 OCT=3! DEC
&4
VEC 64 27pP MARSHALLPe Ao JJReJINFIELD,
Je M ¢
CONTRACT: DA36 039AMCDIGIHE

UNCLASSIFIED REPORY

PESCRIPTORS: (eMACHININGs ¢ALUMINA): SURFALE

PROPERTIES, CHEMICAL MILLING, HYDROCHLORIC ACID,
HMYDRUGEN CUMPOUNDS, FLUORIDES, ACIDS,

INPREGNATION, SILICON COMPOUNDS, DIOXIDES,

CUTTING TOOLS, DENSITY, HEAT TREATMENT (u)
IDENTIFIERSS HYDROFLUQRIC ACID (v

MATERJAL A=346 SELECTeED FOR THE MACHINING
PEMONSTRATIUN CAN BE ORILLED, GROUND, THREADED,
SLOTTgD, TAPPED AND TURNEL, THE MATERIAL Can BE
READILY RENMOVED BY EITHER A GRINDINa WHEEL OR A
SINGLE POINY ¢cUTTING TOOLs CARE MUST BE EXERCISED
WHEN USING A SINGLE PGINT CUTTING TOCL WiTH REGARD TO
FFELS, SPLENS, TOOL GECMETRY, AND CUTTiNG ANGLESe

THE CHEMISTRY BEHINL THE ACID TREATING aAND THE
RECONSTITUTION ARE NOT FULLY UNDERSTOOD, THE

MATER[AL A=96 TREATED ALUMINA APPEARS T0 BE ABLE TO
BE RECLONSTITUTED TO0 a DENSE BODY OF HIGHER PURITY
ThaN THE ORIGINAL BUpYe HYDROFLUORIC ACID SEEMS TO
ATTACK MOST BoDJES MORE READILY THAN HYpROCKLORIC
ACID &ND 52g AQUEQUS HF SEEMS TO ATTACK MORE

ReaDILY THAn 708 AQUFOUS HFs THERE APPEARS TU BE

SOME oPTIMUM PER CENY AWUEOUS ACIC BETWEEN 70g AND
40%e (AUTHOR) (V)
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UNCLASS:FIED
UDC REPORT BIBLJOGRAPHY SEARCh CONTROL Nue /2Z0MLSG

AD=614 5823
NATIONAL SEmnIcOnNDUZTAR COKP DANBURY CONN

PRODUCTION ENGINEERING MEASURE TO IMPROVE PRODUCTION
YECHNTQUES aAAND INCRFASE THE RELIABILITY OF THE
2n328A TRANSISTORS tu)

DESCRIPTIVE NOTES FINaL REPT. FOR 30 JUN 43«30 DEC 64,

DEC 64 2446p RAUsRe Re 1D] PAQLA,Re
COMNTRACTS DA36 039AMCN1480E

UNCLASSIFIED REPGRT

SUPPLEMENTARY NOTE: AvalLABLE COFY WiiLL NOV PERMIT FULLY
LEGIBLE REPRODUCT{ON, R..’RODUCTION WILL BE MADE IF
REWUESTED 8Y USERS OF pDCe COPY |5 AvAiLABLE FOR PuUBLIC
SALEe SEE ALSO AD=608 583

DESCRIPTORS: («TRANSIGTORS, MANUFACTURING METHODS),
RELIABILITY (ELECTRONICS)s PrRODUCTIONY FATLURE
(MECHANICS), TFSTS, SILICON ALLOYS, PROCESSING,
SPECIFICATIONS, WUALITY CONTROL, LIFE EXPECTANCY,
CHEMICAL MILLING, ALUMINUM, VAPOR PLATING, GAS ANALYSIS,
WELDOINGy HEATING, FURMACES, iNDUSTRIAL EQUIPMENT (V:

A SUMMARY s GIVEN OF THE WORK PERFQORMgp FOR
IMPROVING THE RELIABILITY OF THE PNP SjyLICON

ALLOY TRANSISTOR TYPg 2N328a, THE

YOLLOWING PROCESSES ~gRE MODIFIED DURING THE COURSE
OF THEF CONTRACT: AN £TCH WHEEL wAS INTRODUCgp TO
MORE ACCURATELY cONTROL FINaAL DEVICE ETc!iING!
ADDITIONAL BAKE=OUT FURNACES WERE INTROpDUCED AND
EVALUATED TO INCREAS¢ THE AMOUNT OF TIME WHICH THE
UN]TS ARE HEATED AFTER ETCHING; A GAS RECIRCULATOR
WAS INTROVDUCER INTO THE FINAL DRY LINE TO REDUCE THg
WATER VAPOR (ONCENTRATION; WELDING SHIELDS AERE
INTROpPUCED AT Ta0 WeLpING OPERATIONS WHILE ONE OTHER
PROCESS WAS MODIFIEDt ALL THESE CHANGES WERE MADE IN
ORDER TU OEcREASE THE AMOUNT OF WELD SPLASH STRIKING
THE A¢TIVE REGION OF THE TRANSISTOR, DEVICES
PRGLUUCED FOR THE FIRST MONTH OF OPERATION OF THE
IMPROVED MANUFACTURING LINE WERE USED FOR THE LONG
TERM RELIABILITY TESTIN4se MEASUREMENTS ON DEVICES
MADE PpURING THIS PER1OD 9F MANUFACTURE ARE INCLUDED,
THIS RELIABILITY EVALUATION CONSISTED OF

OPERATIONAL TESTS FOR A 1000 HOURS AT POWER LEVELS OF
400, w50, AND 500 MILLIWATTS: A SPECIFICATION FOR

AN IMPROVED 2N3¢8A TYPE TRANSISTOR INCORPORATING
SOME oF THE RESULTS o¥ EVALUATIONS MADE DURING THIS
CONTRACT [S "NCLUDED, (AUTHOR) (U

17
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UNCLASSIFIED
ODC REPORT BIBLJUGRaPHY SEARCH CONTROL NOs /ZOMLSG

AD=b16 786
RENSSELAER POLYTECHNIC INST TROY N vy

PRINCIPLES OF METALLOGRAPHIC ETCHING. (v

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JUN 45 26P GREENE ,NORBERT D, !RUDAW,
PETER Se (LEE,LINDA g
REPTe Ng, TRe2
CONTRACT! NONRS9117

UNCLASSIFIED REPORT

DESCRIPTORS: (eCHEMICAL MILLING, ALLQYS),
(eMETALLOGRAPHYy CHEMICAL MILLING)y TIN ALLOYS,
ZINC ALLOYS, SODIUM COMPOUNDS, HYDROXIDES,
ELECTROLYTES, ANALYSIS (v

THE PRINCIPLES OF METALLOGRAPHIC ETCHING HAVE BEEN
DETERMINED 8Y ELECTROCHEMICAL AND OPTIcal

MEASUREMENTS ON TIN=zINC ALLOYS IN SODiyM HYDROXIDE
ELECTROLYTESe THE MINIMUM D]SSQOLUTIQON RATE RATIO

AND THE MINIMUM aMOUNT OF SELECTIVE DIssOLUT]ON
NECESSARY To ACHIEVE METALLOGRAPHIC CUNTRAST oOF

PHASES HAVE RAEEN MEASURED, ETCHING RATE AND

CONTRAST ARE UNIQUELY DEFINED BY ETCHING POTENTIAL BY
POTENYIUSTATICy ELECTROLYTIC AND CHEMICAL ETCHING
METHODSe (AUTHOR 'y
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UNCI.ASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /Z0MLS

AD3s13 428 .
FOREIGN TECHNOLOUGY DIV WRIGHT=PATTERSON AFB OHMH1O

CHEMICAL MILLING, (V)

REPTe Noe FToeTT=65-845

MONITOR: TT , 6562694
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UMEDITED ROUGH DRAFT TRANS. OF
MASHINOSTROITEL® (USSR) N3 P34=5 1984¢ aAvAILABLE COFY
“ILL NOT PERMIT FULLY LEGIBLE REPRODUCTION. REPRODUCTION

WILL BE MADE |F REWUESTED B8Y USERS OF DpCe COPY IS
AVAILABLE FOR PUBLIC SALE.

DeSCRIPTORS: {eCrEMICAL MILLING, MANUFACTURING
METHODS), USSR, PRINTFD CIRCUITS, HEATING,
INFRARLD RADIATION, AUTOMATION -

(V)
TRANSLATION oF RUSSIAN RESEARCH: CHEMICAL MILLINGs
UNCLASSIFIED /T0ML 6
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UNCLASSIFIED
00C REPORY BIBLIOGRAPHY SEARCH CONTROL NO. /Z0ML6

AD3s19 295 .
MOTOROLA INC PHOENIX aARIZ SEMICUNDUCTOR PRODUCTS DIV

PRODUCTION eNGINEERInNG MEASURE FOR SILICON OygRLAY

TRANSSTORS, ()
DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPTe NOs 1, | JAN®
31 MAR 65,
MAR 695 52p KEARKUFF s THOMAS

CONTRACT! DA36 D39AMCpo156E
PRoOy: 74001

UNCLASSIFlED REPORT

DESCRIPYTORS: (-TRANs;quRS. MANUFACTURING METHOODS),
(®S51LICONy TRANSISTORS)y DIFFUSION, GOLD,
CHEMICAL MILLINGs PRECISION FINISHINGy PROCESSING,
ENCAPSULATIONYT BONDING, GLASS, WIRE, STQRAGE,
EPETIXIAL GROWTH, RELIBILITYIELECTRONICS) (V)

New BaSE PREOEPOSITION AND BASE DIFFUSION SYSTEMS

WERE PUT INTO PRODUCTION AND EVALUATED, WORK WAS
STARTLD ON o NEw EMITTER AND GOLD DJFFUSION PROCESS,
WUKRK »AS STARTED ON THE EMITTER STRJPE wiOTH
EVALUATIONs CHEMICAL ETCHING wAS PLACED INTO

PRODUCTIUN aND wORK ON SLURRY POLISHING IS ALMOST
CoMPLETE A NEW PHOTGRESIST WAS EVALUATED AND
PROUVCTION cONTROLS aRE PRESENTLY BEING APPLIEDS

REi ASSEMBLY PARTS aND PROCESSES WERE EVALUATED

FROM THE ASSEMBLY VIEWPOINT. (AUTHOR) (V)
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UNCLASSIFIED
LpC REPORT BIBLJOGRAPHY SEARCH CONTROL NO, /Z0OMi&

Ap=s20 08
BATTELLE MEMORIAL INST COLUMBUS OHIQ

MACHINING AND GRINDING OF TITANIUM AND TS
ALLOYS, _ ()

DESCRIPTIVE MOTE: NASa TECHMICAL MEMO.,
AUg 65 13P OLOFSOMyCs Te IBOULGER,Fe We
TGURKLISyde Ae
CUNTRACT! 0DApl D2;AMC11651Z
MONITOR: NASARSIC THex=53312,409

UNCLASSIF1ED REPORT

SUPPLEMENTARY NOTE: SUBCOUNTRACTED 10 REDSTONE
SCIENTIFIC [uFORMATION CENTER, REDSTONE ARSENAL,
ALA,

DESCRIPTORS: (eTITAN{UMs MATERIAL REMOVAL)

(eTITANIUM ALLOYS, MATERIAL REMOVAL), (eMATERIAL
REMOVAL, TITaANIUM), maCHININGy MACHINE TOOLS,

GRINDERS, PRECISION Fi{NISHING, CHEMICAL MILLING,

CUTTING TOOLS, PERFORMANCE(ENGINEERING) tu)

THE RePORT COVERS THe STATE OF THE ART oF METAL"-
REMOVAL OPERATIONS FOR TITANIUM AND ITS ALLOYSe IT
DLSCRIBES TWE METHOpS CYRRENTLY EMPLOYgp FOR
CONVENTIONAL MACHINING, GRINDING, ELECTROLYTIC, AND
CHEMICAL MACHINING PROCESSESe THE PRECAUTIONS WHICH
SHOULY BE TAKEN TD AvOolID TROUBLES RESULTING FROM THE
CHARACTERISTICS TYPlcAL OF TITANIUM ARg POINTED GUT,
TEM MACHINING, TWO GRINDING, TWO CUTYINGs AND TWO
UNCONVENTJONAL METALLREMOVAL OPERAT]ONSs ARE pISCUSSED
SEPARATELYs [N OTHER SECTIONS, THE MECHaNIcS oOF
CHIP=FORMING PROCESSESy THE RESPONSE To MACKHINING
VARITABLES, c05TS, ANN PRECAUTIONS DECIRABLE FROM THE
STANDPOINT oF SAFETY ARE DISCUSSEDe (AUTHOR) (Ul
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UNCLASSIFIED
00DC REPORT BIBLICGRAPHY  SEARCH CONTROL NOe /ZOML6

AD=621 454
HARSHAW CHEMICAL CO cLEVELAND OHIO

RLSEARCH ON PHOTOVOLTAIC CELLS (vl

DEBCHIPTIVE NoTeE: FiInal REPTe FOR 1 MAY 62=30 APR 65,
JUn 65 125P HEYERDAML +NORMAN Ee¢ JHARVEY,
DONALD Je
CUNTRACT: AF33 657 7916
; PROJ: 7885
& TasSKk: 788502
3 MONITORS ARL 65=11}1

UNCLASSIFIED EPORT

" 4;".‘!"‘:""‘?-""' 22,

DESCRIPTORS: (eSOLAR CELLS, SEM -ONDUCTING FILMS),
{eSLMICONDUCTING §FILMSy SOLAR ¢ .LLS), CapMiUm
COMPOUNDS, SULFIDESs SELENIUMy CACMIUM ALLOYS,
SELENJUM ALLOYS, TELLURIUM ALLOYS, ZINC aLlLoOYS,
§: GALLIUM ALLOYS, ARSENIC ALLOYS, CHEMICAL MILLING,
) VAPOR PLATING, MAGNET1C PROPERTIES, ELECIRICAL
X PROPERTIES, THERMGELECTRICITY, LIGHT
4] TRANSMISSION (v
2 IOENTIFIERS: THIN FILMS )

-~
s

-é THE RFPORT DESCRIBES RESEARCH AND DEVELQPMENT ON
¥ THIN g1LM SOLAR BRATTERIES. THE FABRICATION AND
STUDY OF THIN FILMS ofF CDS:SE, COSE,

3 CLTE, ZNSE, AND GAAS AND THIN FILM SOLAR

% BATTERIES OF CcDS{SE, ¢cDSE, AND CDTE IS

3z 8 DISCUSSED IN DETAlLe A STUDY OF THE ETCHING

g BEHAVIOUR OF 1l=v] CaMPOUNDS: COMPLETED AS A PART

k) OF TH1S PROGRAM, HAS BEEN PUBLISHED ELSEWHERE. AN
ABSTRACT OF THE WORK 1S INCLUDED IN THis REPORT.

3 (AUTHOR) (V)
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UDC REPORT B8IBLIOGRAPHY SEARCH CONTROL NOo /ZOML4

3 a0 ww
‘“.‘-’:" g_jf

AD=622 879

TR& SEMICONDUCTORS [NC LAWNDALE CALIF RESEARCH AND
DEVELOPMENT DEPT

7
=

SR

YRANSISTOR, VWF, SIL1CONy PUWER (10w=5p0gMC), (vl

DESCRIPTIVE NOoTE: FINalL REPTe FOR | JuUL 6315 JAN 65,
JAN 65 120pP CLARKE, Re No 1CRISHAL,Je |

REPTe NGe 5H9wRp=F

CONTRACT: DA36 039AMCN3189E

PROJU: P& 220014056

TASK: 1P6 22001A056 g}

UNCLASSIFIED REPORT

- -y -

DESCRIPTORS: (eTRANSIQTORS, SILICON), VERY HIGH
FREQUENCY) RADIOFREQUENCY POWER, CRYSTALS,
PROCESSING, PACKAGING, CHEMICAL MILLING,

DIFFUSION, SILICONE PLLASTICS, VAPOR PLATING,
METAL FILMS (V)

THE TRANSISTOR PRUDUCES 10 WATTS AT SC0 MC wITH S=6
Db OF POWER GAIN aANp 30~40% COLLECTOR EFFICIENCY.

THE CRYSTAL #aS ORIGINALLY DESIGNED ACcORDING TO
PRESENT POWER GaIN TWEORY, RUT T ONLY HAD ONE Tu Tue
DB OF POWER GAlIN AT §00 MCe THE SECOND CRYSTAL
DESIGN WAS BASED UPQNn THE SMALLEST PRACTICAL PATTERN
DIMENSTIONS, OR A Q¢! MIL MINIMUM SPACING. THE
REDESIGNED PATTERN ALSO HAD PROVISIQN FQR ANALYZING
YHE TRANSISTOR IN MULTIPLES 0y sSUB CELLS AS WELL AS
IM 1Ts ENTIRETY. SUCH AN ANALYSIS SHOWED THE
NECESSITY OF SYMMETRY OF BASE FEED IN coMMON EMITTER
AMPLIFIERS TO GET ALL THE CELLS WORKING TOGETHER
PARALLELING OF CELLS ALSO INDICATED AN APPARENT

LOSS IN F suB T wiTH INCREASED SIZE, PROCESSING

AND ASSEMBLY wWAS GENERALLY ALONG STANDARD INDUSTRY
PRACTICE EXCEPT IN THE AREA OF PHOTQRES]ST, THEFRE
INPROVED GLASS MASKS WERE USED, ALONG WITH THE NEW
KTFR PHOTORESIST, SUECESSFUL ETCHING OF FINEg
METALLIZED PATTERNS wAS ACCOMPLISHED THROUGH THE
DEVELOPMENT OF A JET ETCHING TECHNIQUE, TO RETAIN

AS MUCH OF THE INNATF CRYSTAL PERFORMANCE CAPABILITY
AS POSSIBLE, cONSIDERABLE WURK WwAS pONE ON PACKAGING,
IT WAs CONCLUDED THAT NO aVAILABLE PACKAGE WAS

YRULY ADEQUATEs THE REST AVAILABLE FCR THE ReFo
PERFURMANCE 1S THE SILICONE MOLDED PACKAGE pUg TO 17§
SHOKT, LOW=L 055 LEADS. 8{) T ()

UNCLASSIFIED /720.4L6
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UNCLASSIFIED
UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /720ML6

AD=625 317 9/1 i3/8
MOTORGLA INC PHOENIX ARIZ SEMICONDUCTOR PRODUCTS DIV

PROVUCTION ENGINEERING MEASURE FOR SILICON OveRLAY
TRANS]ISTORS, (V)

DESCRIPTIVE NOTE!: GUARTERLY PROGRESS REPTe NQOe 23 ! APR"
30 JUn 65.
JUn 65 3P CASSIDY,MICHAEL jGREER,PAUL
H
CONTRACT! DA=34~U39=am(C=06}126(E)
PROJ: DA=74001

UNCLASSIFIED REPORT

DESCRIPTORS: (#TRANSIGTORS, MANUFACTURING METHODS),
(eSILICONy TRANSISTORS)y DJFFUSION, GgOLD,

CHEMICAL MILLING, PRECISION FINISHING,

PROCESSING, ENCAPSULATIONs BONDING, GLASS,

WIREy EPITAXIAL GROWTH,

RELIABILITY(ELECTRONIeS) s QUALITY CONTROL (V)

PROGRESS DURING THE REPORT PERIOD CONSISTED OF THE
FOLLOWING: (1) FABRIcATION OF DEVICES USING THE
BORON TRIBROMIDE (BsR3) BASE DIFFUSION METHOD.
WAFERS ARE alLS0 IN PROCESS USING A COMgINATION OF
THE HBuR3 BASE DIFFUSION AND THE EMITTER-GOLD
EMITTZR DIFFUSIONe (2) TRANSITION To 2«fNCH

MASKS TO GIVE BETTER DEFINITION AND DETAlL, MASK
MEASUREMENT BY PRECISE METHODS TO INSURE MASK
ACCURACY AND REPEATARILITYs (3) EVALUATION oOF
EFFECTS OF vARIATIONS IN EMITTER STRIPE WIDTHo

(4) FABRICATION OF warFERS USING THE CHgMICAL ETCH
PROCESSe (5) CUNSTRUCTION OF WAFER STORAGER
CABINET TO DETERMINE EFFECTS 07 PROLONGED WAFER
STORAGE BETYNEEN VARJOUS PROCESS STEPSe (&)
CONTINUED INVESTIGATION OF ULTRASONIC WIRE gONDING
AND ANALYSIS OF THE RESULTS OBTAINED BY ULTRASONIC
BONDING TO RAW KOVAR TOP POSTSe (7) DEVELOPMENT

OF A PROCESS EVALUATION TEST PLAN AND aN
ENVIRONMENTAL STEP STRESS TEST PLANs COMPLETION OF
INITIAL ELECTRICAL PARAMETER READOUTSe EVALUATION
0F SAMPLES FABRICATED USING THE BBR3I BASE DIFFUSION
METHODe (AUTHOR) (V)
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UNCLASSIFIED
VOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /7ZOMLG

AD=628 230 9/1 13/8
MOTORQLA INc PHGENIX ARIZ SEMICONDUCTOR PRODUCTS DIV

PRODUCTION ENGINEERING MEASURE FOR SILIcON OVERLAY
TRANSISTORS, ()

DESCRIPTIVE NOTE: GUARTERLY PROGHESS REPTe NO, 3, | JUL®
30 SEF 65,
SEP 65 zp REARKUFF, YHOMAS jGREER,PAUL

H
CONTRACT: DA=34=039=A4C=06156(E),
PROJ: 0UA=74001,

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO Ap=625 317,

DESCRIPTORS: (eTRANSJSTORS, MANUFACTyURING METHODS),
(8SILicONy TRANSISTORS)y DOUPING, GOLD, CHEMICAL

MILLINGs PRECISION FINISHING, PROCESSING,

tRCAPSULATION, ULTRASONIC RADIATION, BONDING,

WIREs ASSEMBLING, RELIABILITY(gLECTRONICS) (vl

FROGRESS DURING THE REPORTING PERIOD ConSISTED OF

THE FOLLOWING: (1)DIFFUSIOM SYSTEMS, WORK WAS
COMPLETED Ow THE BBR3 BASE DIFFUSION SYSTEM, AND
SYSTEM FEASIBILITY wAS DETERMINEDs THE EMITTER=

GOLL eMITYER DIFFUSION SYSTEM WAS ALSO EVALUATED FOR
FEASIuILITY. (2) #AFFR PROCESSINGe THE

FLASIYILITY OF USING | 1/2 INCH WAFERS wITH SLURRY
POLISH AND CHEMICAL ETCh WAS INVEST[GATEDs (3)

WAFER STORAGE. DEVICES WHICH MAD BEEN STOREp [N

N2 FOr 15 DaYS AT VARIOUS STEPS WERE PROCESSED AND
EVALUATEDs (4) ASSEMBLY PROCESSINGe UNITS WERE
ConSTRUCTED USING ULTRASONIC WIRE BONDING OF ALUMINUM
WIRE TO BARE XOVAR P0STS AND DEIONIZED wATER BOILING
PRIUR TO ENCAPSULATIONe (5) RELJABILITY,

CUMPLETED UnITS WERE EVALUATED (AUTHOR) (V)
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UNCLASSIFIED
LOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /20ML6

AD=-628 230 9/1 13/8
HOTORQLA INc PHOENIX ARIZ SEMjCONDUCTOR PRODUCTS DIV

PRODUCTION eNGINEERING MEASURE FOR SILICON OVERLAY
TRANSISTORS, (§F})

DESCRIPYIVE NoTE: WGUARTERLY PROGKESS REPTe NO, 3, 1| JUL®
30 SEF 65,
SEP 45 3zp REARKUFF, FHOMAS ;GREER,PAUL

H
CONTRACT: DA=34=039=aAM(C=06156(E),
PROJ: 0UA=74001,

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO Ap-625 317,

DESCRIPTORS; (eTRANSISTORS, MANUFACTURING METHODS),
(8SILIicONy TRANSISTORS)y DUPING, €OLD, cHEMICAL

MILLINGs PRECISION FINISHING, PROCESSING,

tRCAPSULATION, ULTRASONIC RADIATION, BONDING,

WIREs ASSEMBLING, RELIABILJTY(ELECTRONICS) (V)

PROGRESS DURING THE REPORTING PERIOD ConSISTED OF

THE FOLLOWING: (1)DIFFUSIOM SYSTEMS. WORK WAS
COMPLETED Ow THE BBR3 BASE DIFFUSION SYSTEM, AND
SYSTEM FEASIBILITY waAS DETERMINED. THE EMITTER™

GOLD gMITTER QIFFUSION SYSTEM WAS ALSO EVALUATED FOR
FEASIuILITY, (2) WAFER PROCESSINGs THE

FLASIYILITY OF USING | 1/2 INCH WAFERS wITH SLURRY
POLISH AND CHEMICAL ETCH WAS INVEST[GATEDs (3)

WAFLR STORAGE., DEVICES WHICH nAD BEEN STOREp IN

N2 FOr 15 DaYsS AT VaARIOUS STEPS WERE PROCESSED AND
EVALUATEDs (4) ASSEMBLY PROCESSINGs UNJTS WERE
ConSTRUCTED USING ULTRASONIC WIRE BONDING OF ALUMINUN
WIRE TO BARE KOVAR P0STS AND DEIONIZED wATER BOILING
PRIOR TO ENCAPSULATIONe (5) RELIABILITY,

COMPLETED UnITS WERE EVALUATEDs (AUTHOR) (V)
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UNCLASSIFIED

voc REPORf BIBLIOGRAPHY SEARCH CONTROL NOe /Z20ML6
Apds3l 952 1378

NAVAL AIR ENGINEERING CENTER OHILADELPHIA PA ASRONAUTICAL

MATERJALS LaB

CHEMICAL MILLING OF aLLOY STERLS, (§7))

MAR b6 23p KETCHAM,SARA Jo
REPTe NOs» NAEC=AML=24180
PROJ: RRMA=02%01]1/200«1/F020=0]1=01
UNCLASSIFIED REPORT

LA

DESCRIPTORS; (eCHEMICAL MILLING, ®STEEL), HYDROGEN
EMBRITTLEMENT, STRESS CORRNSION,

FRACTURE(METALLURGY), SURFACE PROPERTIES tu)
IDENTIFIERS: STEEL He1yy STEEL 4340y STAINLESS
STEEL17=7PH (V)

EXPERIMENTS WERE CONPUCTED TO DETERMINE THE EFFECT
OF CHEMICAL MILLING oN SUSCEPTI®ILITY oF HIGH
STRENGTH STEELS TO HYDROGEN EMBRITTLEMENT AND STRESS
CORROSION CRACKINGe ALLOYS STUDIED [NCLUDED He

11y 4340 ANp 17«7 PH, RESULTS INDICATED THAT THE
ACID BATHS USED FOR cHEMICAL MILLING DO INITIALLY
EMBRITTLE THESE ALLOYS, BUT RECOVERY OF DUCTILITY
TAKES PLACE AT ROOM TEMPERATURE WITHIN ONE WEEK IF
YHERE IS NO BARRUER T0 THE ESCAPE OF HYDROGEN (SUCH
AS A PLATING)s A RECOVERY TREATMENT OF 48 HOURS AT
ROOM TEMPERATURE FOLLOWED BY 4 HOURS AT 375f S
RECOMMENDED. A HIGH STRENGTH STEEL WITH A CHEMe

. ILLED SURFACE 1S MORE SUSCEPTIBLE 70 STRESS
CORROSION CRACKING THAN ONE WITH A MACHINE GROUND
SURFACEe (AUTHOR) {(y)
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o "UNCLASSIFIED
ODC REPOKT BIBLIOSRAPHY  SEARCH CONTPOL NO, /ZOMLs

AD=634 (75 13/8 1176 1379
BATTELLE MEMORIAL INnST COLUNBUS OHIO

MACHINING AND GRINDING CF NICKEL~AND COBALT=BASE
ALLOYSs, (Ui

APR 66 146P OLOFSONsCe To IGURKLIS,Jo As
BOULGERyF . e
CONTRACT! DA=01=02]=AMC=ll65112),
MUNITUR; NASA RSIC TMaX=53446 ,482

UNCLASSIFIED REPORT

ODESCRIPTURS: (eNICKEL ALLOYS, MATERIAL REMOVAL),
{2COBALT ALLOYSs MATERIAL REMOVAL), {®MATERI AL
REMOVALs STATE«OF«THE«ART REVIEWS), MACHINING,
GRINDERSs CHEMICAL MILLING, ELECTROEROSVE
MACHININGy CUTTINGy CUTTING TOOLS» DRILLING,
MACHINE SHOP PRACTICE, MACHINE TOSLS, MILLING
MACHINES, REAMERS, LATHES, CUTTING FLUIpS,
ORILLING MACHINES, PRFCISIUN FINISHING, aABRASIVES,
GRINVINGY ELECTROLYTES, CLEANING, FRICTION
HEAT=HySISTANT METALS + ALLOYS, CORROSION=
RES{STANT ALLOYS, MECHANICAL PROPERTIES, COPPER
ALLOYS, IRON ALLOYS, cHROM]JUM ALLOYS, CaASTING
ALLOYS (U)

THE REPORT COVEKS THg STATE CF THE ART OF METAL=
REMOVAL OPERATIUNS FOR NICKE' AND COBALT-BASE
ALLOYSe IT DESCRIBES THME MET CURRENTLY

EMPLOYED FOR CONVENTJONAL Ma, NG, GRINDING,
ELECTROLYTIc, AND CHEMICAL«MAL 1. ¢INgG PROCESSES, THE
PRECAUTIONS THAT SHOULD BE TAKEN TO AVOID TROUBLES
RESULTING FROM THE CHARACTERISTICS TYPICAL OF THESE
ALLOYS ARE POINTED OuTe W[MI MACHINING, TWg
GRINDINGy Tw0 CUTTING, AND TWO UNCONVENTIONAL METALw
REMOVAL OPERATIONS ARE DISCUSSED SEPARATELY, OTHIR
SECTIONS DISCUSS THE CLASSIFICATION OF THESE ALLOYS
AND THEIR GENERAL RESPONSEL TO MACHINING VARIABLES.,
{AUTHQR) (u)
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UNCLASSIFIED
0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /7Z0MLG

AD=634 392 1378 20/2
NavAalL ORDNANCE LAB wHITE OAK MD

PULISHES aNp ETCHES FOR TIN TELLURIDE, LEAD SULFIDE,
LEAU SELENINE, AND LEAD TELLUREIDE: SUPP_EMENT, (U}

DESCRIPTIVE NOTES FInaL REPTe JUN 63=FEg 66,
MAR 66 1sp NORR, MARRINER K,

REPT. NGe NOLTAw66=32,

PROJ: FR=H46,

UNCLASSIFIED REPORT

DESCRIPTORS; (eCHEMICAL MILLING, CRYSTALS),
(¢ETCHING, CRYSTALS}, (#ELECTROLYTIC POLISHING,
CRYSTALS)y (eCRYSTALS, PRECISIQN FINISHING!, TIN
ALLOYS, TELLURIUM ALLOYSs LEAD ALLOYS, {gAD
COMPOUNDS, SULFIDESs SELENIUM aALLOYS,
INTERMETALLIC cOMPOUNDSy CRYSTAL LATTICE

DEFECTS (V)
IOENTIFIERS: ETCHESy POLISHES, TIN TELLYRIVDE,
LEAD SuLFIDE,LEAD SELENIDE, LEAD TELLURIDE (v}

THI> REPORT !S A CONTINUATION OF NOLTR 43-:54

(AD=423 367)s VOGETHERs THE TWO REPORTS FRESENT A
REVIEw OF ¢cHEMICAL AnD ELECTROLYTIC POLISHES AND
DISLOCATION ETCHES FOR SNTE, PBS, PBSE,

AND PHTE, COVERING THE PERIOD FROM 1907 THROUGH

1965¢ THE PRESENT REPORT ALSO DESCRIBES A NEW

POLISw AND A NEw DISi OCATION ETCH FOR TN TELLURIDE,

AS WELL AS TESTS ON anND INPROVEMENTS IN SOME oF THE
POLISHES REPORTED IN EARLIER PUBLICATIONS

(AUTHQR) iJ)
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DDC REPORT BIBLIQGRAPHY SEARCH CQNTRoL NOe /ZOMLS

AV=635 g4 9/1 13/8
MOTORQLA INc PHOENIX ARIZ SEMICcONDUCTOR PROpUCTS DIV

PROUUCTION ENGINEERING MEASURE FOR SILICON OvgRLAY

TRANSISTORS, tu)
DESCRIPTIVE NoTES: WUARTERLY PRCSRESS REPTe NOo 45 1 0CT=
5} DEC 65.
ukc 65 37pP CASSIDY, MilHAEL IGREER PAUL

[]
CONTRACT! DA=3§~039=aAMC=Ub]156(E),
PROJ:! DA=7401,

UNCLASSIFLIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO AD=635 118,

DESCHRIPTORS: (eTRANSIQTORS, MANUFACTURING METHODS),
(eSIL1CON, TRANSISTORS), DISKS, PREPARATION,
BONDINGy DIFFUSIONs STORAGE,
RELIABILITY(eLECTRUN]¢S)y ULTRASONIC WELDING,
CHrMICal MILLING, ETCHINGy ELECTRIC TERMINALS tU)

PrOGRESS DUKING THE PAST QUARTER HAS CONSISTED OF
THE FOLLOWING: (1) wAFER PREPARATIONS

PRICESSING OF ) |/2=1nNCH SLURRY=POLISHED AND
CHEMICALLY ETCHED WAFERS USING THE NEW pPREQMMIC TWOe-
STEP PHUTORESIST PRuUcESSe (2) MASK RESGLUTION

AND ALIGNMFENT: VERTIcAL AND HORJZONTAL

DIMENGIONAL INSPECTION UF MASKS TO ELIMINATE MASK
VARTATIONSe (3) DElgn1Z2ED WATER BOIL?

EVALUATION oF ULTRASONICALLY WIRE=BONDEp DEVICES
AFTER SUBJEGTION TO nglUNJZED wATER BOJL. (&)

WIRE gONDING: EVALUATION OF UNITS FaABRIcATED

USIHNG A SONO ROND ULTRASONIC BONDER, (5

DIFFUSION SYSTEMS: FINAL EVALUATION OF fTHE

BCL3 SYSTEM, EMITTER DIFFUSION EMPLOYING A
COMTRGLLED POCL3 SOURCE TEMPERATURE, (4)

RELIARILITY EVALUATIONS EVALUATION OF cOMPLETED
UNJTS, (AUTHOR) (V)
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UNCLASSIFIED
LDC REPORT BIBLIOGRaAPHY SEARCH CONTROL NO. /ZOML6

AD=b639 454 1378 1379
BATTELLE MEMORIAL IngT COLUMBUS OHIO

MACHINING AND GRINDING OF ULTRAHIGH-STREMGTH STEELS
AND STAINLESS STEEL allLOYS, (V)

ucT 65 214p OLOFSON,Ce Tos IGURKLIS,Je A
BCULGERFs we ¢
CONTRACT: ODA=01=021=AMC=11651(Z]),
MUNITCR: NASA RSIC TM=X=53433 ,50}

UNCLASSIFIED REPORT

DESCRIPTORS: (eSTEel, eMATERJAL REMOvAL),

(®*MACHINING, STEEL)s (®GRINDING, STEEL),

STAINLESS STEEL, STATE=OF=THE=ART REVIEWS, CHEMICAL
MILLING, MACHINE TOOLS, CUTTING FLUIDS, cUTTING

TOOLSy SMALL ToOLWLS V)

THE REPORT COVERS THE STATE OF THE ART OF METAL-
REMOVAL OPERATIUNS FOR STAINLESS AND ULTRAHIGH=
STRENGTH STEELSe 1T PESCRIBES THE METAO0DS

CURRENTLY EMPLOYED FOR CONVENTIONAL MACHINING,
GRINDING,y ELECTROLYTICy ELECTRIC=DISCHARGE, aAND
CHEMIcAL=MACHINING PROCESSESe THE PRECAUTIONS THAT
SHOULp BE TAKEN TO avolD TROUBLES RESULTING FRCM THE
CHARACTERISTICS TYPlcaL OF THESE ALLOYS ARE POINTED
QUTs NINE MACHINING, TWO GRINDING, TWO CUTTING,

AND THREE UNCONVENT)}nNAL METAL=REMOVAL QPERATJONS ARE
OISCUSSED SEPARATELY, OTHER SECTIONs D1scUss THE
CLASSIFICATION UF THESE ALLOYS AND THEIR GENERAL
RESPONSE TO MACHINING VARJABLESs (AUTHOR! )
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DLC REPORT BIBLICGRAPHY SEARCH CONTROL NOs /20ML6

AD=648 980 13/8
NAVAL AIR MATER[AL CENTER PHILADELPHIA pa AERONAUTICAL
MATERIALS La3

CHEMICAL MILLING UF ugTALS AND ALLOYS: TS EFFEC™ ON
STRESS CORRUSICN SUSCEPTIBILITY AND HYDROGEN
EMBRITTLEMENT, ‘)

MAY &) 4p KETCHAM,Se J,o
REPTe NOso NAMCmAML=1236

UNCLASSIFIED REPORT

DESCRIPTORS: (eCHEMICAL MILLING, ®ALUMINUM
ALLOYS), (eSTEZL, CHENICAL MILLING),
(®*CORROSION=RESISTANT ALLOYS, TITANIUM),
OEGRADATION, HYDROGEN EMBRITILEMENT, YEMPER4TURE,

S0LUTIUNS, SURFACE PROPERTIES (v}
IDENTIFIERS: ALUMINUM ALLOY 2024, ALUMINUM aLLOY
7075, ALUMINUM ALLOY x2020 (V)

THE PAPER CONTAINS SPECIFICATIONS TO CONTROL THE
SULUTIONS AND PROCESSES FOR THE VARJOUS METALS AND
ALLOYS, A METHOD FOR DETERMINING WHETHER ANy STEP

IN THE PRUCESS CAN A¢CELERATE STRESS CORROS]ON IN
ALUMINUM ALLOYS AND cORROSION RISISTING STEeLs, O
CAUSE HYDROGENM EMBRITTLEMENT IN STEEL AND TITANIUM
ALLOYy SUSCEPTI®LE TOo SUCH EMBRITTLEMENT, IS PESIRED
FUR INCORPORATION INTO THE SPECIFICATION AS WELL AS
ESTABLISHMENT OF CRITERIA FUR ASSESSING THE SEVERITY
OF SUCH EFFECTSs THE PROJECT CONTAINS:

ALUMINUM ALLOYS? STEFLS? TITANIUM ALLOYS,

{AUTHOR) (U)
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UNCLASSIFIED

00C REPORT BIRL}0GKAPHY  SEARCH CONTROL NOo /ZOMLG
AD=o74 ub6 1176 13/8

BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATLION CENTER

A REVIEW OF METALLOGRAPRIC PREPARATION pROCEDURES FOR

BERYLLIUM AND BERYLL;UM ALLUYS, (Ul
JUn, 68 20p FRICEsCo Wo (MCCALL,J,
Le ¢

REPTs NUe DMICeMEMU=Z237
CONTRACT! F334615=48=Cu]32E

UNCLASSIFIED REPORT

DESCRIPTORS: (#BERYLLJUM, METALLUGRAPHY),

(eHERYLLIUM ALLOYS, MFTALLOGRAPHY), REV]IEWS,

LLECTRON MICROSCOPY, FINISHES + FINISHING,

GRINUING, ETCHING, CyTTING, MACHINING,

CHeMiCal MILLING (v)

THE MgMORANQUM IS OJVIDED INTO FOUR TOpycS:

(1) GRINDINGy (2) POLISHING, (3)

ETcHING, ANy (4) THINMING FOR TRANSMISSioN

ELECTRON MIcROSCOPY, PRUCEDURES REVIEWED ARE ALSO
LISTED IN TaABULAR ForM FOR READY REFERENCE. IN
ADDITION To REVIEWING PUBLISHED REFERENCES, THE

AUTHORS HAVE INCLUDEn A CONSIDERABLE AMOUNT 9oF
PREVIOUSLY UNPUBLISHED DATA BASED ON THgiR OWN
EXAPERIENCE aNp PRIVATE COMMUNICATION WITH ASSOCIATES

IN THE FlELne (AUTHOR) v
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LDC REPORT BIBLJOGRAPHY SEARCH CONTROL NO« /ZOML4$

AD=677 066 1176 _13/8
GENERAL DYNAMICS/CONVAIR SAN DIEGO CALIF

RECUCING HAND STRAIGUTENING BY CHEMeMILLING 7075
AND 7178 ALUMINUM ALLOY IN THE *'W* (OR o
NATURALLY AGED) CONDITION , . )

DESCRIPTIVE NOTE: Flwnal REPT.,
. 0Cy 60 23P WHITING:He Ay IPLUMMER,Co-
Eoe 3
REPTs Nue GDC=PR9L9

UNCLASSIFIED REPORT

DESCRIPYORS: {eALUMINUM ALLOYS, eCHEMICaL
MILLING)y ETcHING, SURFACE ROUGHNESS, FINISHES
¢+ FINISHING, AGING(MATERIALS),

PANELS (STRUCTURAL ), MECHANICAL WORKING,

TOLENRANCES(MECHANICS) (u)
IDENTIFIERS: ALUMINUM aALLOY 7075, ALUMINUM ALLOY
7188 (y)

THe OwJECTIVE AnD PURPOSE OF THE PROJECT Was TO

ETCH 7075 AND 7178 ALUMINUM ALLOYS, 04125 INe THICK,

IN THE *Wo (OR wWATURALLY AGED CONDITION)s A

MAXIMyUM SURFACE ROUGHNESS (RMs) OF 125 MICROINCHES

WAS NOY TO HE EXCEEDED (v}
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UNCLASSIFIED
DOC REPORT B18LJ0GRAPHY SEARCK CoNTRoL NOes /720ML6G

AD=677 494 1176 1378
GENERAL DYN@“ICSIASTRONAUTICS SAN DlEGO CALIF

STRIPpiNG PT201 THERMOSETTING RESIN COATINGS FROM
321 ANNEALED STAINLESS STEEL SURFACES,
(PROPeLiANT UTILIZATION MANOMETER HOUSINGS), {u)

SEpP 61} 18P SHIWANQV,E, 3
REPT. No, GOA=ANG 1 ANRWDA2

UNCLASSEIFIED REPORT

DESCRIPTORS: (eSTAINLESS STEEL, SCHEMICAL

MILLING) THERMOSETTIng PLaSTICS, SULFURC ACID,
ULTRASONIC RADIATION, STAINLESS STEEL, REMOVaL,
SUHFACES, MANOMETERS, CLEANING, PLASTIC COATINGS tu)

THE RgPORT pISCUSSES THE DEVELOPMENT OF A Ngw
CHEMICAL STRIPPER, IT WAS FOGUND THAT The VUsg of
SULFURIC aciD 1IN COMAINATION WITH ULTRpgON] ¢
VIBRA'TION (40KCe) Wag AN EFFICIENT METHQD T

STRIP AND ODISINTEGRATE PT20) THERMOSETTING ,zs)N

FRUM THE SURFACE of MANOMETER HOUS INGS, THREE SUCK
HOUSINGS WERE EFFECTIVELY CLEANED 8Y THjs METHOD
WITHIWw A PER[GD OF TEN MINUTES aAND WERE 1 A7 ZORDANCE
WITH THE REWUIREMENTG OF NS 6041484,

MATNTENANCE CLEANING OF PROPELLANT

UTi1LizaTrown MANOMETERS (AUTHQR) v
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Au=678 154 . 13/8 13713 1176
GelbRal DYNAMICS/CONVAIR SAN D1ZGO CALIF

CHEM=MILL PROCESS FOR CONTOURING ALUMINUM
HONEY(OMB CORE. (v

DESCRIPTIVE NOTE: FINAL REPT+
NOy &0 77p GLENSK  yFe Jo
REPTs NOe GDCwPR=920

UNCLASSIFIED REPORT

DESCRIPYORS; " (eHONEYCOMB CORES, eCHEMICAL

MILLING), (ealUMINUM aLLOYS, CHEMICAL MILLING),

BONDING, PRESSURE, THICKNESS,

PANELS(STRUCTURAL), SaNDWICH CONSTRUCTION,

COSTS5, FLEXURAL STRENGTH, SPECIFICAT]ONS,

MAskING, FEASIBILITY gTUDIES _ tv)

CONTOURING aLUMINUM MONEYCOMB CORE SY MECHANICAL
MEANS IS5 DIFFICULT Anp EXPENSIVEs A REVOLUTIONARY
METHOp OF CONTOURING BY CHEMICAL MILLING HAS BEEN
INVENTEVe THIS PROCESS HAS BEEN SUCCESSFULLY

APPLIED TO 1/4 INCH gELL=SIZED CORI3: THE PROBLEM
Was To CONTOUR 1/u [wngH CELL-SIZED CORES, SINCE THIS
15 A PRODUCTION JTEMs THIS PROJECT WAS AN ATTEMPY

TO ADAPT THe PRQCESS TO 1,8 INCH CELL=S12ED CORES,
{AUTHOR) (u?
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UNCLASSIFIED
DDOC REPORT B{BLIOGRAPHY SEARCH CoNTROL NOo /20ML6

AD=&80 gél 13/8
FOREIGN TECHNOLOGY DtV #WRJGHT~PATTERSON AFB OHJO

CHEMICAL MILLING (DEEP CONTOUR ETCHING), (v}

MAY 68 14p TARASOVA Vo A |
REPTe NOo FTp=HT=23~1225%67

UNCLASSIFIED REPORT
FORTIONS OF THIS DOCUMENT ARE ILLEGIBLE, 5f€
INTROQUCTICN SECTION OF THIS ANNOUNCEMENT JOURNAL FOR CFST?

ODROERING INSTRUSTIONS
SUPPLEMENTARY NoTEy UNEDITED ROUGH DRAST YRANSe OF MONMO» :
SPRAVOCHNIK MASHINOSTROITELYA (REFERENCE 800K FOR

THE MECHANICAL ENGINEER) NoPoy 1963 v5 BKe 1 PI87=393,

BY E+ WARTER,

DESCRIPTOIS: {(eoCHEMICAL MILLING, REVIEWS),

INORGANTC ACIDSy CLEAMING) HASKINGy ETCHING,

LIQUID THMERSIGN TESTS, ALUMINUM ALLOYS, TITANIUM
ALLOYS, STAINLESS STEgLs TABLESs POLYVINYL

CHLORIpE, USSR (V)
IDENTITIERS: TRANSLATIQNS tu)

FOR THE SHAPING OF PARTS, INSTEAD OfF MeCHANICAL
REMOVING OF MATERIAL TQ OBTAIN A GIVEN FORM THERE IS
DESCRIBED A METHOD oF ETCHING THE MsTERIAL AWAY WITH
CHEMICALSe THERE ARE FOUR OPERATIONS INVOLVED IN
Th1S PROCESSe THE MATERIAL NOT TO BE REMOVED IS
PROTECTED BY PAINTS aND VARNISHES, PREFERARLY
CHLORINATED=POLYVINY| «CHLORIDE LACQUERS AND ENAMELS,
ADHESTVE TApES AN)D RUBBER ARE ALSO uSED, THE

SURFACE HAS To BE PREPARED HEFOREHANDe NOV MORE

THAN 24 HOURS SHOULD c©.APSE BETWEEN THg APPLYING OF
YHESE PROTECTIONS Anp THE ETCHING WORK, WEAKENING
AND NARPING IS aAVO{OED BY USING CHEMICALS INSTEAD OF
MACHININGe FEXTENSIVE TABLES ARE ATTACHED GIVING
DIRECTIONS pOR THE PRgPARING AND APPLYING THE
COATINGS TO PROFECT MATERIAL NOT TO BE REMOVED AND
FCR REMOVING tHE COATING AFTERWARDS, (aAyTHOR) ty)
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pvC REPORT B8]BLIOGKAPHY  SEARCH CQNTROL NO. /Z0ML6

Ap®68E 765 . 1176 '
GENERAL DYNAMICS/ASTRONAUTICS SAN DIEGO CALxr

A NEW APPROAGH TO BEND TESTING FOR THE DETERMINATION
OF HYpPROGEN EMBRITTLEMENT SUSCEPTIBILITY OF SHEET
MATERJALS, (v}

JUn 61 JiP JONESsR: Le
REPT., NOs GDA=MRGe235

UNCLASSIFIED REPORT

DESCRIPTORS: (eMETAL PLATES, HYDROGEN
EMBRITTLEMENY), (oHYDROGEN EMBRITTLEMENYT, TEST
METHODS) s STEELy BENDINGs COMPRESSIVE
PROPERTIES, CHEMICAL MILLING, ELECTROPLATIMNG,
CADMIUM, FAJLURE(MECHANICS), DUCTILITY,
SYRESSES, HYDROGEN, ULIFFUSION, STRESS
RELIEVING (V)

TDENTIFIERS: STEEL 4340 (vl

A SERIES OF EXPERIMENTAL FROGRAMS WERE CARRIED OUT

TO DETERMINE THE SUITABILITY AND SENSITIVITY OF A NEW
TeST TEGHNIGUE FOR TWE OETERMINATION OF HYDROGEN
EMBRITTLEMENT SUSCEPTIBILITY OF MATERIALSe A

S14PLE BEND TEST WAS USED TO sTUDY THE gFFECT OF
CHEMICAL MILLING AND .CALMIUM PLATING ON HYDRUGEN
EMBRITTLEMENT OF HIGr STRENGTH 4340 STEeL SHEET.

THE BEND TEST CONSISTED OF LOADING A COUPON IN THE
FORM OF A SLENDER COLUMN IN COMPRESSION AT a4 SERIES
OF FIXED BENDING SPEFDSe BEND DUCTILITY WAS
MEASURED AS THE DEPRFSSION OF COLUMN HEIGHT AT
FRACTURE ANp alL DATa WERE KIFERRED B8ACK TO A BASE
LINE CONDITION (NUNegMBRITTLED) FOR COMPARISOW,
{AUTHQOR) tv)
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UNCLASSIFIED
UOC KEPORT OTBLIOGREPHY  SEARCH CONTROL NO. /Z0MLS

AD=683 &1 1376 1176
BUEING CO RENTON wASW CUMMERCAL AIRPLANE D1V

OLTERMINATION OF RESIDUAL STRESS PROFILES BY XeKAY

DIFFRACTION:-AND STRAIN GAGE METHODS FOR BRAKE~PRESS

FOREED TlegaLedy, (V)
vEc 68 §ip ESWUIVEL Ae Lo 3

REPTe NQ. D6-21737

UNCLASSIFIED REPORT

OESCRIPTORS: (eTiTaANJUM aLLOYS, STRESSES),
(eNON=RESTRUCTIVE TESTINGs TITANJUM ALLOYS), Xe

RAY DIFFRACTION aMNALYSIS, STKAIN GAGES, coOLp

WORKINGy STRESS RELIEVING, CHEMICAL MILL ING,
METAL=-FORMING RRAKES (V)
IDELTIFIERS: TITANIUM ALLOY AL 4V, eRESIDUAL
STRESS (v}
THE RLSIDUAL STRESS PROFILES (STRESS VgrSUs

BEPTH) FROM BRAKE~PRESS FGRIHED Tlebaleyy

{ANNEQLED) RIGHT ANGLE BENDS WERE DETERMINED BY

THE TwO=EXPQSURE Xk=waY DIFFRACTION METHOD AND A

STRESS RELAXATION STRAIN GaGE METHOpD USING E]THER
CUNTINUOUS OR STEPW]SE (INCREMENTAL) CHEM~

MILLINGe RESULTS FROM THE STRAIN GAGE METHOD W§ERE
TESTED UN FOUR AvAlLaBLE STRESS FORMULATXONs. THE

HALaH FQUATION (LOMPUTER PROGRAM? NORS) WAS

FOUND MUST qUITaulE aND (S RECOMMENDED FOR FUTURE

USEe o REASUNABLE CURRESPONDENCE WAS FOUND BEYWEEN

THE RiSIDUAL STRESSES CALCULATED FROM XoRAY pgar

SHIFT DATA aND THUSE FROK STRAIN GAGE paTa,

RESIOUAL STRESSES OBTAINED gY THE STRAIN GaAGE

METHOY UTILIZING CHEMaMILLING WERE FOUNp RepPRODUCIBLE
T0 «ITHIN 3 To o KS1, RESIDUAL STRESS PROFILES OF

THE BRAKE=PESS FOURNSD BENDS INDICATE COMPRESSIVE
STRESS (=30 K51) nyEsR THE QUTSIVE BEND sURFacE

AND TENSILE STRESSES (40 10 50 KS|) oON THE [NSIDE
BENU SURFACES DEPTH nF THE COMPRES5]VE STRESSES
VARIED FROUM 0.0u8 Ty QeUl2 [NCHe NO SIGNIFICANT
ODIFFERENCES wgRE FOUyD BETWEEN THE RESIpUAL STRESS
PROFILES OF BENUS QoengbeIlNCH THICK AND tHOSg 0,050«

INCH THICKe (AUTHOR) (V)
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UNCLASSIFIED
UNC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z20MLS

Au=725 414 13/8 5/2
NAVAL MATERJAL INUDUSTRIAL RESOURCES OFFICE PHILADELPHIA
PA

NAVMIRO MANUFACTURING TECHNOLOGY BULLET N
NUMUERS 1 TwRU 12, DECEMBER 1969=NOVEMBER
1970 {(uj

NOy  TU 79p

UNCLASSIFIED REPORT

DESCRIPTORS: (eMANUFACTURING METHODS, REVIEWS),

MACHINE SHOP PRACTICE, PRECISION FINISHING,

LASERS, POWDER METALLURGYs SINTERING, EXPLOSIVE

FORMING, ULTRASONIC weLDINGy COMPOSITE MATERIALS,
CulTiNGg TOOLG, cOouLIng, CHEMICAL MILLING,

ELECTRON BEaM MELTING, SPARK MACHINING, FORGING,
NOL.<-UESTRUCTIVE TESTinGy CASTING (V)

"IDENTIFIERS: COMPUTER AIDED DESIGN {6)

“THt DOCUMENT IS A COPILATION OF MAQUFACTURING
TECHNTQUES THAT (&N ag EMPLOYED IN VARIED INDUSTRIES(V)
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UGC REPORT BIBLIUGKaZPHY SEARCH CONTROL NOo» /7Z0ML ¢

Ab=727 620 1 3/8
GRUMaN ALROSPACE CORP BETHPAGE N Y

AUVANCED CHEMICAL MILLING PROCESSES, (vl

DESURIPTIVE NOTE: FlivaL TECHNICAL REPT. 1 JuL 49=3]
DG 7y, -
nag 71 213p STAEBLERWCHRISTIAN Jo 4 JR}
CONTRACT! F336]15=69=Cu]840 '
PROJ: aF=705«9
MONITOR; AFML The/71=44

UNCLASSIFIED RFPOKRT

OESCRIPTYORS; (eCHEMIcAL MILLING, *TITANTUM

ALLUYS), AUTOMATION, INORGANIC ACIDS, MASKING,

eYCullG, HEAT TREATMENT, MECHAN]CAL NORKING, AIR
FOLLUTiON (V)
IOENTIFIERS; HYDROFLUORIC ACID (v

THt. PRUGRAM OBJECTIVE WAS TO [MPROVE THE
CAPABILITY, RELIABILITY, AND COST EFFECTIVENESS OF
CHEMICAL MILLING wHen APPLIED TO SELECTED AEROSPACE
STRUCTURAL mMATER;ALS. A COMPLETELY AUTOMATED,
CENTRIFUGAL REGENERATION SYSTEM FOR TITANIUM
HYUKGFLUQORIC ACID ETCHANT WaS DESIGNED, FABRICATED,
ANIZ TESTED. THIS SYSTEM AUTUMATICALLY ANALYZES THE
EVCHART, ADDS FRESN 4clus DETERMINES THE TITANJUM
CONCENTRATION, AnND ACTIVES A CENTRIFUGE WHICH REMOVES
PRECIPITATED TITANIUM AND RECLAIMS THE ETCHANT, A
Ney STYRENE«LUTADIENE MASKANT WAS DEVELOPED THAT j
GIVES EXCELLENT LINE DEFINITION ON TITANIUM
SUBSTRATES aND THAT caN Be MANUFACTURED FOR ABOUY
ONE=~HALF THE (OST OF COMMERCIALLY AvAILaBLE MASKANTS,
Tt FLASIBILITY OF US!NyY & LASER=DRILLEDs HlGH=
EMERGY WATER JET TO SCRIBE CHEM=MILLING MASKANTS WAS
ESTABLISHED, UPTIMUM CHEM=MiLLING/FORMING

METHOLIZING SFOUENCES WERE ESTABLJSHED THAT MINIMIZE
DISTORTION OF TITANJuUM ALLOY DETAIL PARTSe SAMPLING
ANG ANALYTICAL TFCHN]IQUES WERE ESTABLISHED FOR THE
MAJUR POLLUTANTS EMITTED BY CHEM=MILLING OPERATIONS,
AlR POLLUTION CUNTRGL AGENCIES AND EQUIPMENT
MANWUFACTURERS WERE SURVEYEDe (AUTHOR) (V)
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AD%738 271 1378
BATTELLE COLUMBUS LARS UHIO METALS AND CERaMICS
INFORMATION CENTER

NONTRADITIONAL MACHINING 0F BERYLLIUM, (')}

JAN 72 921p QURKLIS)JOHN Ae }
REPT. NQe MCiCn72«03

UNCLASSIFIEO REPORT

SUPPLEMENTARY NOTE: LIBRARY OF CONGRESS CATALOG CARD NOo
78=190407,

DESCRIPTORS! (eELECTROEROSIVE MACHINING,

BERYLLIUM), (OCHEMICAL MILLING, BERYLLIUM)

{*BERYLLIUM, MACHINING)s MACHINE TOOLS (V)
IDENTIF1ERS: @pLECTROCHEMICAL MACHINING (v

THE REPORT pEaLS wWITw ELECTRICHEMICAL MACHINING

(ECM), CHEMICAL MILLINGy AND ELECTR}C=DISCHARGE
MACHINING (EDM)e THE GENERAL CHARACTERISTICS OF

THESE PROCESSES AND THEIR APPLICATIONS TO THE
PROCESSING OF BERYLLIUM PARTS ARE PRESENTED AND
COVERED IN DETAIL. )
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DDC REPORT u1BLIOGRAPHY  SEARCH CONTROL NOe /2UMLG

AD=87U 146 . 1378 1176 173
METCUT RESEARCH ASSOFIATES INC CINCINNATI OHIO

SURFACE INTEGRITY OF MACHINED STRUCTURAL
COMPONENTS, (V)

DESCRIPYIVE NoTE: FInaL TECHNICAL REPTe § FER $8+=230

NOV 69,
MAR 70 36p KOSTER,WILLIAM P, SFLELD>

MICHAFL $KAHLES,JOHN Fe¢ $FRITZ,LOUIS Jo 3}
GATTO ,LUCIANOG Ro

REPTs Noo 970=11700

CONTRACT: F33615«48=Ce}003

PROJ: AF=721=8

MONITOR: AFML TR=70=11

UNCLASSIFIED REPORT

DESCRIPTORS: (eAJRFRAMESy STRUCTURAL PARTS),

(oMATERIAL RgMoOVAL. EFFECTIVENESS) ) MILLING

MRCHINESs GRINDING, ORILLING, ELECTROLYTIC

POLISHiNG, ELECTROEROSIVE MACHININGy CHEMICAL

MILLINGy MICROSTRUCTURE, MARTENSJITE,

DEFECTS(MATERIALS) s SURFACE ROUGHNESSe STRESS

CORROSTON, FATIGUE(MECHANICS),

AGING!MATERIALS) ty)
IDENTIFIERSS NICKEL ALLOY INCONEL 718)» TITANIUM

ALLOY AL 4V, STEEL 42409 ELECTROCHEMICaL

MACHININGy ELECTRICAL DISCHARGE MACHINING,

CHEM]ICal. MACHINING tv)

A PROGRAM HAS BEEN RUN TO EVALUATE THE eFFECTS OF
DIFFERENT MegTAL REMOyaAl METHODS AND VARIATIONS OF
THESE METHODS ON SURFACE INTEGRITYe THREE ALLOYS

WERE STUDJED! BETA ROLLED TI=6AL=4Vy AlSl

4340, QUENCHED AND TEMPERED, 50 RCi AND iNCONEL

718y SOLUTION TREATED AND AGEDs VARJOUS GRINDING
PROCEDURES cAUSED THE TITANIUM ALLOY To EXHIBIT A
FATIGUE STRENGTH RANGE OF 13 10 62 KSI, THE

FATIGUE STRENGTH OF 4340 DUE TO GRINDING VARJABLES
RANGED FROM 62 TO 102 KSI, WHILE INCONEL 718 SHOWED

A RANGE OF 24 TO 60 KkSle ABUSIVE GRINDING

CONDITIONS ALWAYS RESULTED IN FATIGUE STRENGTHS AT
THE MINIMUM OF THESE RANGES, MILLING VARIABLES
ExXHIBITED A FATIGUE g§TRENGTH RANGE OF 32 TO 72 KSI IN
YHE BgTA ROLLED TITANIUM ALLOY. EDM AND ECM ON
INCONEL 718 YIELOED 22 ANp 39 KSI, RESPECTIVELY,
CUMPARED TO 40 KS! ¢FOR GENTLE GRINDING, GUIDELINES
FOR PROCESSING AEROSPACE HARDWARE CONSIDERING SURFACE
INTEGRITY REQUIREMENTS ARE PRESENTED IN THE REPORTe (V)
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‘ CORPORATE AUTHOR = MoHITORING AGENCY
SAEROJET=-GENERAL CQRF SACRAKENTO VoL UME IV; \\
CALIF AD=z6¢ 683 \

¢ o
STRUCTYURAL TESTS OF A
CREMICALLY HILLED LAGISH De5AC
STEEL SECOND=STAGE HINUTEMAN AFY
CLOSYRE
AD~261 989

OAFRONAUTICAL SYSTENS DIV WRIGHT-
PATTERSON AFB OHIO
¢ 2 ©
ASDeIRY 727
500 C SILICON CARBIDE RECYIFIER
ORCGRAM ¢
AD=420 27%
¢ e O
KSD~IR7 &65 V&
SILICON SEMICONDUCTOR NETWORKS
MANUFACTURING METHODS
AD-291 600
e o O
ASD«TDREI T30
THE DESIGN AND EVALUATION OF
PERFORATED ION EMITTERS.
AD-418 22¢&
*» 8
ASD-TR7 648 Vi
CHEHICAL COMPOUNDS FOR HETAL
SHAPING
AD«271 834
L I
ASO=TR7 648 v3
CHEMICAL COMPOUNDS FOR HMEYAL
SHAPING
AD=295 752
*» & O
ASDP=~TR&} 2350
INVESTIGATION OF SINGLE-CRYSTAL
AND PQLYCRYSTALLINE TITANIUM
DIBORIDE: HMETAL.OGRAPHIC PROCEDURES
AND FINDINEGS
AD=271 945
» 9 @
ASD~TR&1 706 v2
BERYLLIUM COoMPOSITE STRUCTURES.
VOLUME 1!+ MATERIALS AND PROCESSES
AD~27R 828
o 9 O
ASD=TRAL7T B87s
TITANIUM DEVELOPMENT PROGRAM.

0=

UMCLASSEF

eAERONCA MFG CORP MIDDLETUUN OHIO
e ¢ ©
TR&1 706 VZ
BERYLLIUM ZOMPOSITE STRUCTURES,
VOLUME i1, MATERIALS AND PROCESSES
(AS0-TRAL 706 V2)
AD=378 526

oABROSPACE RESEARCH LABS WRIGHT-
“ATTERSON AFB OHIO
¢ o @
ARL=65+111
RESEARCH ON PHOTOVOLTALC CELLS,
AD=g2] 454

oAIR FORCE CANBRIDGE RESEARCH LABS L ¢
HANSCOM FIELD KASS

¢t o O
729
A NOTE ON SEHICONDUCTOR DEVYICE
FABRICATION
ADw268 033
o e @
AFCRL=1111
CHEMICAL COMPOUNDS FaoR METAL
SHaPINE
AD~282 720

oAIR FORCE KACHINABILITY DATA CERTER
CIRCINNATI OHIO

® o @
AFMDC~64=3
MACHINING DATA FOR BERYLLIUM
METAL,
AD=485 297

oAIR FGRCE MATERIALS LAB WRIGHT«
PATTERSON AFB OO
*» & O
AFHL=TR~70=11
SURFACE INTEGRI 'Y
STRUCTURAL COMPONENTS,
AD=g70 1§44

OF MACHINED

® o O
AFHL=TRe71*44
ADVANCED CHEMICAL MILLING
PROCESSES.
AD=727 620
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AIR-BAT

sAIR FORCE OFFICE oF SCIENTIFIC
RUSEARCH AR_INGTON VA
®* o @
AFGSR=2:74
RESEARCH 14 THE GEMNERAL FIELD
OF SUBSTRUCTURE AND DISLOCATION
NELTWORKS IN METALLIC CRYSialSe
AD=610 434
¢ o O
AFQSR=TRu71~2489
ULTRAVIOLET ABSORPTION SPECTRA
cF YRANSITlo§ METAL ATOMS [N RARE~
GAS M TPICES,
AD=73C 290

®ALLOY ENGINEERING AND CASTING CO
CHAMPAIGN (L
e o 0
A FUNDAMENTAL STUDY OF ROLLING
CONTACT FATIGUE
AD=274 887
s ¢ 2
A FUMDAMENTAL STUDY OF ROLLING
CONTACT FATIGUE
AD=-235 (as

“ARMY ELECTRONICS LABS FORT MQONMOUTH N
J
¢ o @
TR23i8
DESIGN COMSIDERATIONS FOR

MICROWAVE GERMANIUM TUNNEL DIODES
AD=-294 788

* o ©
TR.2339
TECHNOLOGY FOR PHP PLANAR
SILICON TRANSISTORS: SWITCHING AMD
AMPLIFYING,
AD-408 {90

®ARMY MATERIALS RESEARCH AGENSY
KATERTOWN MASS
® ¢ @
AMRA=TR~44e4,
THE METALLOGRAPHY OF PYROLITIC
GRAPHITE,
AN=613 g42

<ARMY MIS5ILE COMMAND REDSTONE
ARSENAL ALt  AmMY {NERTIAL
GUIDANCE ANC CONTROL LA8 AND CENYER

0~2
UNCLASSIFIEN

® 8 ©
RGeTRu$3-20
MISSILE~BORNE TRACKING ANTENNA,
\D«424 €32

oBATTEZLLE COLUHBUS LABS OHJO HETALS
AND CERAMICS IHFORNATION CENTER
¢ o ©
MCIC=72-03
NONRTRADITIONAL MACAINING OF
BERYLLIUM,
AD=738 27)

¢BATTELLE MZHORIAL [NST COLUMBUS 0M10
o e @&

MACHININS AND GRINDING OF
NICKEL=AND COBALT<BASE ALLOYS,
(NASA«TH=1=53444)

AD=g34 075
LI N

MACHINING AND GRINDING OF
ULTRAHIGH-STRENGTH STEELS AND
STAINLESS STEEL ALLOYS,
(NASA-TM«X~583433)

AD=639 554

oBATTELLE HEMORIAL INST COLUNYUS OHIO
9 ¢ O
MACHINING AND GRINDING OF
TiITANIUR AND JT5 ALLOYS.
(NAVE -TMuX=33312)
AD=4 .0 508

eBATTELLE MEHORIAL INST COLUMBYS OHIO
DEFENSE METALS INFORMATION CENTER
o o ©
A SURVEY OF THE C(MPARATIVE
COSYS OF FABRICATING / IRFRAME FROM
ALUMINUN AND FROM TITAHNIUM,
AD=509 249
* 5 O
DMIC~-213
METAL REMOVAL BY
ELZCTROCHEMICAL METHCDS AND ITS
EFFECTS ON MECHANICAL PRQPERTIES of
KL TALS,
AD=513 24}
* » O
OMIC~MEMO=237
A REYIEW OF HMETALL.OGRAPHIC
PREPARATION PROCEDURES FOR
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BERYLLIUM AND BERYLLIU' ALLOYS,
AD=674 066
* o @
m144
A REVIEW OF RECENT DEVELOPHENTS

fe TITARIUM AND TITANIUW ALLOY

TECHNQLOGY
AD=269 209

sBELL TELEPHOME LABS [INC

® o &

EHIPPAN