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This unclassified and unlimited bibliography -onta1Wkzs 116

ci tat-ions of reports on Protectiv-- Treatmenta(Industrial lvy' ,cess).

These references were se-1ected from :en-tries processed tnto' tWo

Defense -Documentation Center's data ba-nk dur-ing, the pe-ri'o-d 0,f'

Janua-ry, 1953 to August 19-73,

Thist biblidgrAphy supers~edes Protective~ Tr eatments,

AD,-722 80', DDC-TAS-7O-84-I, dated Mar-ch 1,971.

ThIis report is, topicall1y arranged i-fl al'phabetical order

into the foll'owing subtopics:,

S'ec ti-onh I Anodic Coatings

Sect i on 11 A-ntifouliig Coatings

Se.ti on, III Diffusio'n Coa-tings

E ntr ie a re sequenc,2d by AD nu.mber in each section. C om pu t Ft

generated 'Indexes of Corporate Author-Monitoring Agency, Subject,

Title,, id Persona]1 Author are included.
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OFFICIAL
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UNCLASS'FI-EO

DOC- REFORT,, 6.IBLIO.GRA9PHY SA-AREH CON1TPEUL NO. /2LOMO'4

FRANKFORD ARSENAL PHILADELPHIA- PA

CORROSION NESISTANCE OF ANODIC COATINGS FORALUFg;'1UM
A LLOYS (UI

FES 41 IV SIGISPIUN~oMIARK,.1
4 REPT. NO.o T4 1 12 1

UNCLASIFIED REPORT

QOEStC RJP TOR S SALUMTM,4M ALLOYS,9 *COAT-IN0GS, *CORF OSION
INHISiI-TION, ALUMKINVN CONPOUNOS, ANODES(EETR)YT.
CELL-, CHEM;ICAL REACTiONS., CHLOR.IDES,o CHROATE~t CMOMIC'
AtCI DS CORROSION ,0CORROSIVE G AiES', MILIT'AY

SUL UR-IC 4t o, TESY METHNODS, T ESTS, VAPO R-S,

Preceding page blank
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UNC LASS IF1LD

DOC REPORT BIBOLI-UGRAPHY SEARCH CONTROL NO. /lOMOi

AD-'439 085
NAVAL AIR ENGINEERING CENTER PHILADELPHIA PA AERONAUTICAL
MATERIALS LAB

EMALUATION Or FINE, ANODIZED-BERYLLIUM' WIRE. (U)

MAY, 6'4 2p,
-REPT* NO. NAEC--AMLn19&43

UNCLASSIFI-ED, REPORT

DESCRIPTORS: O)BE-R-YLLI-UMs MECHANI,CqAL PROPERTIESb-
(*WtIRE, B ,YLL1tUMbi COAT-INGS , ANODES (ELECTROLYTIC
CELLS],o TENS'ILE PROPERTIES# DbEGRAL)ATIONs OXIDATION, (U)
I6NTITFIERS: ANODIC COATINGS5U

TENS-ILI DATA ON F'INE9 ANODIZED BERYLLIUM WIRE ARE
PRESENTED. TENSILE STRENGTH OF THE AS-DRAWN WIRE
Wk5 REPORTED'AT*!ABOUT 17qs0OO PSI1 AND ELONGATIOdN FELL
IN, THE RANGE laDl TO' 2.1%.s THE TENSILE SftRNG'TH OF
THE WIRE DEVINIMEY SHOWS A SIGNIFICANT',LOSS WHEN,
CON PARED WITH THE VALUE REPORTED FOR AS-DRAWN
MATERI1AL. 1T I'S tOIFfICUJLT NO~T TO ATTRIBUTE THIS
LOSS TO THE ANODK(.IZING TREATMENT OR ?O6SSJBLY TO SOME
IjNTERMEDIA'TE CHEMIICAL TREATMENT USED IN THE ANOD'IZ'ING
PROCESS. DAMAGE (CONCE-IVABLY COULDCOME FROM STRESS
CORROSION AND/'ORIPITT-ING9 (,AUTHOR) (U)

UNCLASSIFIE)/OMU



UNCLASSIFIED-

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO'(

AD-445 '(29
TYCO LABS INC WALT-HAM MASS

AGE-ING EFFECTS IN THIN ANODIC OYXIDE FILM~S ON AU IN
HCLO49 U

DESCRIPTIVE NOTE: TECHNICAL MEMORANDUM,
JUN 65 lop gRUPMER,St Be

REPT. NO@ TM-20
CONTRACT: N0NR3765'00
PROJ; 80,AP ORDER 302-62

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE%

'DESCR IPTORS: (-,GOLD, ELECTRODES) # (*FTLMS,
OY-1DE-Sl- (,-ELECTRODES,s OXID-ATI-ON),
ELECTROCHE'MISTRY,s PERCHLORI'C ACID, VOLTAGEt,
R EbU C TlO N (CH EMISTRAll REiAtIO -0N KIN E TICS,
AGINGCMATERIALOS) 'COATINGS, ANODES 1 u)
ID EN TlFrE R S ANDO-IC COATING WU)

THE. PROPERTIES OF AN6,D'IC OXIDE FILMS ON, AU IN
LN HCLO4 WERE STUDIE'g AS A FUNCT4ION OF TIME
'i2 SEC'TO S MIN) AN6 OF POTENTIAL OF FORMATION
(l',ffO TO 1850 MV VS. PT, H2/H+ IN THE SAME
SOLUTI'ON).* OVER THE RANGE O8SERVED (10-20%
OF THE TOTAL OXIDE), THE OXIDE GROWS SLOWLY WITH
TimE~, APPARENTLY ACCORDING TO ELOVICH KINETI'CS.
ALTHOUGH THE CONSTANTS ARE POfENTIAL-'DEPENE6ENT.
OXIDES FORMED AT LONGER TIMES AT A GIVE-'N PbTENTIAL
ARE HARDER TO RED~UCE- THi$ AGING EFFECT IS,
GREATEST AT 'THE LOWER POTENTIALS' OF FORMATI )N#
DESPITE THE GREATER THICKNESS OF THE 'OXIDE NT THE
HIGHER POTENTIALS AND DESPITE THE LARGER CHANGE IN
THE AMOUNT' OF OX'IDE AT THE HIGHETR POTENTIA'LS'0
BECAUSE OF THESE AGING EFFECTS9 THE TRIANGULAR'
SWEEP METHOD OF WILL AND KNORR IS NOT SUITABLE TO
STUDY THESE FILMS* (AUTHOR) (ull

5
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.DOC REPOfit BIBLIO0GRAPHY SE-ARCH- CONTROL NO@ /ZOM04

AD-'4b9' 951f
BRITISH NoN-FERROUS METALS RESEARCH ASSOCIATION LONDON,
(ENGLAND)

SURFACE TREATMENT OF TlTANJh ALLOYS: A REVIEW 'OF
,PUBLISHED: INFORMATIONs-IV

DE-CRIFTVENOTE- RESEARCH R-FT.,
MAY 6S, I '7P F INCHRN. a . ;AOWERStJo Et

REPTi NO. A--1536MAL/E
MONITOR: MA S/T-MtMO-9/65,

4 -,

,UkCLASSIFI'ED REPOJRT

SUPPLEME"NTARY NOTE:

DESCRIPTORS: IOTITAN:IUMi ALLOY94. SUJRFACES),
(wtURFACtso PROTEC-T-IVE 'TREATMENTSJ, WEAR
,RESI5TAN'CE,9 OPTfLMIZATJON, LUBR1ICANTS,t FR'ICTION,
RiEWS, PLATING, CHROMIUM', ADHESION, NICKELP
:CQA-TING, SPRAYS., METALS, NICKEL, ALLOYS, IRON
ALLOYS, COaLWt ALLO.YSs, MOLY8DtNUNW, PLASMA )E-TS,
REFRACTORY -MATERIALS. VAPOR PLATIlNGo PLASTIC
COA;TINGSp SURFACE PROPERTIES (U?

IDENTIFIERS:: ANOD'IC COATINGSo CHEMI.CAL, CQ~O
COATINGS tv

THIS REPORT qEVIEWS THE USE- 0F LUBRI.CANTS AND
SURFACE COA'TINGS TO IMPROVE THE wEAR AND GALLING
RES'ISTANCE'OF TI.TANIUMALLOYS. THE METHODS OF
:COATING 0j'SCUtSD ARE ANOD-iC OXIDATION. P-LAT;NGr
METAL SPRAYINGs DEPOSITION FROM A VAPOUR PHASg,
D IFFUSION TREAtMENTS WITH GASES AND IN AtCTI'VE SALT
BATHS,# METALLIC DIFFUS'ION COATINcS, SURFACE HARDENING,
8Bf HEAT TREATMENT.o CHEMICAL CONVES-ION COAT'INGS, AND
PliASTIC COATINGSo IT IS CONCLUDED THAT THE MOST
2;MPORTANT CR1TERIA FOR A' COATINGFOR HI'GHLY STRESSED
COMPONENTS WITH HEAVY SURFACE LOADS ARE (1)
W~EAR AND GALLING RESI:,5'ANCE MUST BE GOOD; i2l
cTRONG ADHESION BETWEEN COATING AND SUBStRATE MUST BE
ACHIEVED; (3) THE COATING-MUST WITHSTAND HIGH
tO-ADS AND SLI'DINGi FORCES, AND ('II MECHAN-ICAL
)PROPERTIES OF THE UNDERLYING TITANIUM ALLOT SHOULO
NOT BE IMPAIRED BY THE COATING.- (AUTHOR) (U)

UNCLASSIFIED tZOMOq



-UNCLkASSIED

~DC"IOR BIUOR'A PH Y .5EAR.CH CONTAOL NO6 140004

'HOLMAN. (OHN 1j, C6 INC WA'SH INTON D

THE. STRUCTURE OF 'THI-N A'NODI.C FILMS ON, ALUMINUM
S-UhFA-0ES, (UJ

JAN 6,6 22P-- GI-NSBERG 1-9 ;WEFERSK.o T
CONT0RACT: VAi-q"4OQv.AMC-93t.4)
OAOJ.I D A"- 1-'c-Q2 4,9 10A ~2 4
1MON-ITOR: AEOL 7T-L 18.-6

UNCLA'SS IF tED, REPOR-T

SlU-PLMEN-TARY NO TE' TRANS- FROM -ZUR STRUKTUR DER,
NO -ISCN DCSHICHT N, AUF ALUMl$IUMOB3ERFLACHEN# MET-ALLo

17:3o 'MAR -634

D EStRIPTO R,$' (*ALUHNUMs, ANODI1C 'COAT!-NG(iS)
f'*ANODVJC COXlI NG'S, KICROS'TRUCTURE) F -ILMS,'
tLEC-TROO'EPOS ;TIlON I SURFACE'S, SULFURIX AC'I-D,t
ELEC tRON MICROSCOPY, X'.RA-Y '0IFFRACIQ NALSS

14NFPAHED tECtOUSCOF-Ys REFR,'ACTIVE INDEXo
bDlFFERit4TIA'L THERMAL ;AtALY SIS,s CRYSTALS, FTBERS.
AkLUMTNUM CObMPOUNDS, HYDROXIE-S, O'XIDEfSj
(A4 15O'XYL1C AC16st OXA-LIC ACIDS* FOILS (U
I QENWT IFl E RS:- EL'OXAL FiLMS (U)

F ROM 'THE RE5ULT,'$ OF PWYS'ICAL ME-ASUREMENTS AND
MORPHOLOGICAL INVEST'IGX-tt6NS -THE STRUCTfURE OF THE
ELOX'L FILMS IS DESCR~IaFED6 (AUTHOR) CUl

UNCLASSIFIED/ZMf
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DO'C REPORT B'IBLIOGRAPHY SEARCH CONTROL NO, /ZOMO--4

AD62774$

A1,R P-QRCE MATERIAL-S ,LAB WRIGHT-PATTERSON AFBI QIO

:EFFECTS OF VACUUM-ULTNAVIOLET ENVIROWMENT OF THE
OPTICAL PROPERTIES OF BR*IGHT _ANODtIZED A-UMINUM (U-)

DESCR-1PT-IVE NOTE,: -REPT& F-OR. -1 J 63!?1 AUG 64t
JAN 6t 23P WEAVERJAMESH I'

REPT. NO. TA-6+-365
PROJ3 '734$o
YASk4 734007

UNCLASSIFIED, REPORT

SUPPLEMENTARY NOTEl

DESCRIPTORS:l (*SPACE ENVI,'RONMl5NTAL CON*DI'TTCNSt
ALU0M'INUM0H), ('IA L UMIN UMi JC 0A T IN g, AlO'~INS AU MVN lM-)
T-*PROqTECT-IV't TREATMgNT,o ALUM INUM), i PTICAL PROPERTIES,
TEMPERATURE CONTROL, EtNVIRtONMENTL TEST'S, ULTRAV.IOLET
RADIIATIOWS 'LOW 'PRESSURE, RESEARCH. DEGRADA TION; T'HERMAL
;RA'A-T~iON, VkCUVMi COLOR, CENTERS, ABSO-RPTION, ALUMI'NUM
COMPOUNDSj OXIDES I U)

IDEN4TIFIERS.. ANODIC COATINGS, IU)

THE RAPID INCREASE IN SPACE VEHTCLE DESIGN
RELIABILITY AND LIFEtIME REQU-IREMNTiS hA'S CREA-TED A
SE'RI OUS PROBLEM IN THE SEL9.CT. oi4, OP MATERIALS- FOR
PASSI-VE TEMPEtRATURE CONTROL. THE 'MAJOR D'IFFICULTY
I-S THE PREDO!.CT11N OF THE DEGRADATION OF THE T.HERM1AL
,kAD-i'zATiN 'PROPERTIES OF THESE M4TERI1ALS UNDER THE
SP'ACE ENVIRONMENT, BR-IGHT ANODIZED ALUMINUM
COATINGS ARE KNOWN TO POSSESS THE DESI'RED OPT-ICAL
OROPERTlgS FOR PASSI'.VE TEMPERATU ( 'C'NT,k0L AND ARE
BEING CONSItDERED FOR SPACE V'EHI' 6 LE APPLICAkTON.
THE EFFECTS OF THE VACUUM-ULTRAVIOLET ENVIRONMEN'T
ON THE OPTICAL PROPERTIES OF PA'IGHT ANODIZED A,'.UHINUM
HAVE BEEN DETERMINED- THE OPT0ICAL PROPCRTIES OF'
THE BRIGHT ANODIZED ALUMINUM SYSTEM ARE ONLY SLI-GHTLY
ALTERED BY ULTRkVIOLET RADIATION INAI:Ro HOWEVER,
THE COMBINED VACUUM-ULTRAVI'OLET-RADIATION 1S THE MOST
-DETRIMENTAL TO THE REFLECTANCE OF BRIGHT ANODIZED
COATINGS PREPARFO BY THE SULFURIC ACID PROCESS,*
THE COLOR CENTERS FORMED DURING EXPOSURE CAUSES A
GRADUAL INCREASE IN ABSORPTION UP TO 120 HOURS,
EXPOSUREo THIS INCkEA$E IN SOLAR ABSORPTION CAUSES
THE ALPHA'SU5 S/EPSILON RATION TO INCRE-ASE TO0 0*442
AFTER APPROXIMATELY 120 HOURS EXPOSURE# BUT AFTER
THIlS CHANGE, VERY LITTLE FURTZHER CHANGE 1S NOTED,
UNLIKE MOST ORGANIC AND INORGANIC COATIINGS.
(AUTHOR) (U)

UNCLASSIFIED /zO'
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DOC RcPORT BIBLIO.GRAPHY SEARCH CONTROL NO. /ZOM0Of

,kD-624 093 11 /3'
SPRIit' FIELD ARMORY MASS

DEVELOPMENT OF A TI-XTJRE_ AND A PROCEDURE FOR HARD,
ANODI:ZING THE SUR7ACES OF A LOfG ALUMINUM TUBE WITH A
DEEP BLIND-HOLE9 (U)

DESCRIPTIVE NOTE. TECHNICAL REPr.,
~OCT 65 2 2 F SPIVK #1 s:.

REPTa NO. 54A4'TR -8IO95
PRdJ,: AF-D74,320037-0Th7M6

UNCLASSIFIED 'REPORT

SUPPLEMENTARY NOTE;

ES C. IPT~O N51 C.ALUM-IN~UM-i AlNODLC COATINGS,)., (*AN0DFC_
COATINGS* ALUMINUM), ('PIPESs ANODIC COATINGS),
POSITIONING DEVICE'SUI'AtH-lNERY) e PRPCESINe

A, RACK WAS DES,-GNED AND A METHOD DEVELOPED FOR TYE
HARD-ANOD1ZI-NG OF EXTERIOR AND INTERIOR DJAkETEAS OF
A LONG TUBE9 THE DEVELOPMENT OF THE PROCkbURE-WAS
COMPLICATED, e.Y THE NECESSJiT-Yl OF HARD-ANODIZING THE
INTERIOR DIAMETEiR OF AN, EYtTREC~iELY DEEP BLIND-HOLEC
THE DE SIGN OF THE F[XYTU'RE I-S 6ISCUSSED AND THE
METHOD IS 0"TLINED* (AUTHOR') (U)

UNCLASSIFIED /ZO14O't
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DCREPORT BIBLIOGRAPH:Y sLARCH CONTROL NO. /ZOMOA

AO-6-10 688 13/8B 'l,
INSTI-TUTE OF mODERN LANGUAGES, INC WASHINGTON 0 C

HARD ANOD'IZING OF BAKED ALUMINUM POWDER, U

66 go ZAAEZKItE9 Ms IPAVLQVSKAYAT.

CONTRACT: 0A-'P4-009-AMC-t56,3(T),
P9ROJ: DA-1CO2440O1;A32S, *

Mbkt;TORf A iRODL P-1TT T-1823-66 ob6-6011,4

ONCLASS,-IFI.ED, REPORT

SUPPLEMEN.'TAjkY -NOTlt .TVERb OE ANON~ROVANIE SPECHENOGO
ALU8INIEVO%10 P0RbSHKAi TRANS. OF VESTNl'K
MASHINOSTR',OtNIVYA (USSR) Nil 1963.

DE5SC-RIPTORS5 l*ALUMINU~s POWDER ME.TALS-',# (s0PPWDER-
METAL-S, ELttTR~PL~fiNG),, (AN0ODIC -COATINGS*
A'UMINUM iLLO'Y"S)- USSR* ADES (U)

,0fN TUF I ER S': ANtJDIZE CU)

TRANSLATION OF RUSSIAN RESEARCH': HARD ANODIZING, OF
BAKEDALUMINUM P9WQER.s

10
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UDC REPORT BIBLIOGRAPHY. SEARCH CONTROL NO. /.-10400

IkSlTITUTE OF mdDEkp L-AN44UAtES INC -WASHIN6TON 0 L

-- U.TffAL -STUD-FES ON ANODIC OXIDE- FILMS ON ALUMINIUM

APR 66 31 P SA-KAET*AJ~tA I
CON'IRACT: JDA-141 0?-AMC- I E63-T)
PkOJ;. O0A1ICO2'4OIA'j24
mON l 'TOR.: A ERO0L 9T4 T-iOZ4- 6 4~,6-6-02-9

UN cLASSIFIED REPORT

SUPPLEMENTARY N OTEl' TRANS.4 OF- *EIKIt4ZOKU (JAPAN) VI-4

N'$t66) 4964o 1.

DES-C-R-LPTORS; -(*ALUMWINUMo 'ANOD-1C 'COT IN'G7S-)i UVANODI-C-
COATINGS, ALUMINUM1, OX1DATION, OXIDES, OPTICAL
iA 0 PERT I ES,o SULFA'TES,v ALUMINUM COMPOUNDS, OXIDES,
JAPAN. ALUMINUM-ALLOYS, TITA'IUI4ALLOYS,

*REFRA Ct iii INDEX,i FIL14S ('
IDENTIFIERS : *LUMlNUAM OXIDES(U

OP-T'I.CAL ANALYSI-S OF THE MECHAN'!SH, OF FORMATION OF
AL0HA-ALUMINAFI.LM: MAIN CONS ITUENkTS OF THE
FILLMS PRODUCEb IN SODIUM, AND POTASSIUh Bis,uLPHAIE
MELTS OR' THEIR' MIXTURES WERE CONF-IRMED TO. St~ ALPHA-
AL263- THE FI-LM FORMED IN'AMMONIUA BTSUL,$ATE
MELT CONT-AINED AN, APPRECIAOLE AMOUNT OF' GAMMA,-
ALUMINA.- THE FI'.MS FORMED IN CONC.- H2iO4( 6R
I'N CONC. H'2 SO'+OLEUM. CONSIST MAI-1NLY Oi G'AMMA'
AL20O3, Ut BY LONG'ER FORMAT'ION,o IT W 3 PARTLY
CONVERTED TO ALPHA"AL203. REFRACTl'rINIC
ANQ DOUBLE REVRACTION OF VARl-OUS ANI'3DIC OXID4 FILMS:,
ANO'DIC OXIDE FILMS SUCH AS OXAL'lC, S.ULPHUR'IC ACID
FILMS FORMED AT NORMIAL AN0DIZI'NG -'CO94fOTI'ONS AND AT
LOWER TEMPERATURE (HARD'-COATING-J, CHROM'ICi
SULPHAMIC, PHOSPHORI'C, BORIC (PLUS SULPHURIC)
ACID FILMS, EMATAL AND KALCOLOR-F'ILMS AND BORIC
ACI.D-FORMAMIDE FfLMS DEVELOPED BY THE AUTHORS, WE'RE
OBSERVED UNDER POL.ARIZING MICROSCOPY AND THE
REFRACTlyt INDICES WEflE DETERMINED AND THE EXISTENCE
OF DOUBLY-REFRACTING PROPERTIES WAS CHECKED,*
REFRACTIVE INDICES OF THESE F'ILMS ARE. USUALLY LOWERI THAN PURE CRYSTALLINE OR AMORPHOUS ALUMINA (1.47
PLU5 OR MINUS).s (AUTHOR)(U

P
UNCLASSIFIED /ZOoq0



UNCLASSIFIED0

DOC REPOR-T B1Bg..IGRAPHY SEARCH C&_NTROL NO*, /Z0MOJ#

AD-631 1749 1/ /6 11/3 1 OIt4STITUTE Of MODERN LANGUAGES INC WASHIVGCN0

ORLGINAL FOUNDRY #,1UM'INUM 'AL YY.9Hl' AS NEWER GLAZING
;IATERIALl U

APR 6 112P GINsBERG#H9 VLATTETR'e
'NEUNZIG,'Of* I

CONtRACT: DA -O4-'O9-AMC- 15631 T V

NONITOR.: 'AEKOL sTT T18637n664 666 1O3 2

UNCLASSIFIED REPORT

SUPPLEMENTAR-Y 'NTEI ORIGI61NAL-HuT TEN 0AL UMTN I "AL
99 0.4H ALS NEUER 'GLANZWERKS;,OFF,, TRANS- OF DAS.
M~TL WST GERMANY) N3 0103-6 1960.

D9.SCR FP Tr-O:- +-eALUMIN-UM-s ANODIC COAliNGSbt
i(AALUN41NNJM ALLOYS, COA No) MAGNESIUM ALLOYS.o
s~iLICON AtLOYt IRON ALLOYS, WEST GERHANY

'METHODS- ARE DESCRIBED 'WHEREBY ALUM-INUM -AND- -ITS
ALLOYS ARE G'IVENA GLAZE BY THE ELOXAL OR,

SALumILITE ANOD-IC P0OTECTION TREATMENT:. THE
TREATMENT'S IMPiRT SMOTHNESS AND GLAZE AND A HA'RD,
THI'CK A-ND, 'TRANSPARENT OXIDE LA~'ER. GLAZING
PROtE$,SEj CURREtNTLY IN USE ARkC, tHE ERF

A PROCESS, JAS'ED- ON A NITRi'C ACID- AMI4ON;UM HYDROGEN
FLUORIDbE S"OLUT1OHI THE ALiUPOL Il -(R5. BRIGHt
DiP'), 0R'OCE-SS, 8BASED ON PHOSPHORI.C AND- NITRIC -ACIDS)
THE ALUPLEX PROCES, B ASED ON SULFURIC AND CHROM-iC
AC I DS] AND THE -BRYtALPr~lCESS,j SASED -ON A
TRISQDIUM AND SMD SO4" '.RE.#,ATIO*NSHlPS WERE
DEtERMINED 'BETWEEN G LAZ . -D0 GLA ZING PROCE-SS I'N
LLO'XAL'-TREATED ORIGIN-AL-P-ll N.)Rl QUALI.TY ALLOY
E'RFTAL AND THE ALLO'rS W'7v.+;''MAGNESI'UM, THE
R AF F IN ALS. (U)

12
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Ut4CL A:S I F lED4

DU( NLo~ aI:Lu';iH A RCN COUNTRL dO..* /lUMO'1

PITPIAN -DVNN RESEARCH LABS -FRANEF'ORD ARSENAL PHILAUgLPNIA
PA-

PROTECTTON OF iERILLIUM AGAINST HIGH IEMOERATVRt
0 XrlDA*ION, fu

OLSCR,IPT I-VE NO-TE-: TECIINJCAL 'RESE ARCH' AR-T ICLE.
JAN 6 P PEARLST EINvFRE6 IWICK,REYBURN

We ;-G.LLACCIOiANT HNY ~
FROJ; nA- CO2V4OlZ8,o
MON-tOr ,, A6606

UNCLASS.IF'IED REPORT
'A-VA1LA6ILITY: PUBLISHED IN 14ETAL FINISHING JAN

'SUPPLEMENTAY NOtE;

DESCRI.PTARS1 (4@IEfYLLIUtt *ANODIC COATINS1
CHROtIA-TS,j OXIDATION. kf4H-TEMPERATURE RESE-ARCHo
CHROMI-C ACIDS t(uV

THE INFLUENCt ObF CKEMJCALI CHROMATE VFILH ON TM9E M,141
TtmPEF1AT~uE OXIDATION BEA41.OR OF 8RLLIM WAS
INVESTIGANTED, CHRO.NA.TE COQNVERSION COATINS ER
APPLIlED- TO &ERYLLZum FOOM SOLUTI-O NORMAkLLY UTIL.IZED
FOR *LUMJNUpol. CHROMAltED BERYlLLlIUM WAS U"OXIDIZgD
AFTERK 214 HOURS' E XP-OSURE TO MOI'ST AIR0 AT 9009 0I
UNTR'EATtD S'ENYLLIUM WAS CAT-ASTROPHICALLY OXIDIZID6
UN6,R THE SANE -CONDI,.T,-IONS. (AUTHOR) U)

1.3
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UNCLAS5IFIED

((. RLPOU T BIULIOckAPHy SLARCH CONTRuL NO. /LOMU4

AU-63 i 98I6 11/6 1112 11/3

WATLRVLILT ARSENAL N Y BENET LABS

PRCO(LAU!5 FOR ANODIZ14G TITANIUM. (U)

DLSCRIPTIVE NOTE: TECHNICAL REPTs,
IPR 66 4'P POCHILY#THEODORE H. I

PROJ: DA-66267,
MONITOR: WVT 9 6605

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*TITANIUM, *ANODIC COATINGS),
BEARINGS, WEAR RESISTANCE, MECHANICAL PROPERTIES,
ELLCTROLYSISt ELECTROLESS PLATING fUl

THC REQUIREMENTS OF kN ADVANCING TECHNOLOGY IN
WEAPONRY, AIRCRAFT, AND AEROSPACE HAVE NECESSITATED A
CONSIDERATION OF LIGHT METALS AS A SUBSTITUTE FOR
S'ELL, IN THE SEARCH "0 REDUCE WEIGHT, AND
CONSEQUENTLY INCREASE MOBILITY, TITANIUM OFFERS
VALUABLE ASSISTANCE. $HE USE OF TITANIUM AS AN
ENGINEERING AND STRUCTURAL MATERIAL HAS BEEN ACCEPTED
FOR A COMPARATIVELY SHORT TIME* THIS ACCEPTANCE
WAS PREDICATED ON TWO IMPORTANT FACTORS, STRENGTH/
WEIGHT RATIO AND CORROSION RESISTANCE. THE TENDENCY
OF TITANIUM TO GALL AND SEIZE, WHEN USED AS A BEARING
OR MATING SURFACE, HAS RESTRICTED A FULL UTILIZATION
OF THE METAL. WORK CONDUCTED AT WATERVLIET
ARSENAL TO DEVELOP A PROCESS THAT REDUCES OR
ELIMINATES THIS CONDITION WAS EVALUATED@
PROCESSING DETAILS, A SUMMARY OF TEST DATA COVERING
WEAR RESISTANCEt AND THE EFFECTS OF THE PROCESS ON
THE MECHANICAL PROPERTIES OF TITANIUM ARE DISCUSSED.
(AUrHOR) lUl
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UNCLASSIFIJED,

DOC REPORT BIBLIOGRAPHY 5EARCH CONTROL *O./oNO

Avqai)s 10 1,413
*ORTHN ELECTRIC CO LTD OTTAWA (ORTAR1O4,

IONIC CONDUCTIVI4TY. 'DIELECTRIC CONSTAN~t, AND OPYtAL
* PROPERTIES OF 'NODIC OXiDE PILMS' ON TWO TYPES -Of

SPUETERE-6 TANTALUM VILMS. IU

D~lR PTIVlNOTE: REVISED tED.
DEC 6s qMlHLLS-# Do. YOUNGeLe l'0Z8fL,P*

'1 UNCLAS.Sf'IED REPORT,
AVAILAB-IL-ITY1: PUICLISHRED IN, JOURNAL OF APPLI1ED
r4yu CS 14 P14,24-04 1.6 MAR' 1966. PREPA'RED IN
COOPERATION WI-Th BRITISH COLUMIlA-UNIlV 'VANCOUVER.,

'IELfCTR1I,,AL ENGINEERING L-ABS.
SUPPLEMENTARY NOTE: REVISI-ON: OF M-ANU-SCRIPT SUBMTE

DESNIORS I*ANODI'C COATiNGS. FILMS),# IkTANTATUM,
fLKS-4 v Ox'I-D'5- IONIC tURRIENT, ELECTRI'CAL.
tqNPU0T'ANtk,f DICLECTRIC PROPERTjIES. OP-ftvkL
P ROP E RrltS SPUTTERINGi, METAL FILMS, SURFACE'
PROPERTtfs, SUBSTATES U

THE GROWTH OF ANODIC :OX'IDE F'ILMS ON SPUTTERED
T ANIALtVM F'ILMS I'N DILUTE SULFURI.C ACID HAS B EENrSTUDIED Bl 1N SI'TU,, ELLIPSOMETRY* TWO TYPES OF
TkNTAL'UM FILM WERE USED WH-ICH HAD 'BEEN 'DEPOSI1TED O04Td
SU STRATES5 AT DlIFFEAFNT TE'MPERA TURES 6IV IG ro'TWO
STRUCTURAL FORMS, OF TANTALUM V"BETA' AND 6CCl).o
THE OPT'ICAL PR'OPERT'IS OF'THE METAL. FlILMNS OI'FFERED
FROM Z.A'H OTHER AND FROK THO0SE ;OF THE BULK mE'TAL BUT
THE REFkACT'Vi INDEX &'ND, DIELECTRIC CONJSTANT OF,'THE
OXIF'D'CS WERE -NEVERTHELiSS VtRY SiMIllAk TO THOSE FOR
THE OQXIDE ON BUL.K TANTALUM. hOWEVER, THE FIELD E
IN THE' 091DE REQUIRlED TO PRODUCE i GIVEN IONIC
CURRENT DENSIFTY I WAS ABOUT 40, HI'GHER, THAN' r*OR
THE OXIDE ON THE BULK ME-TAL AND DETALOG 1,-fDETA E

dl WAS SLIGHTLY LESS THAN 6R' THE BULK MET-AL. THI-S
APPEARS TO SHOW AN-EFFECT OF THE METAL/OXUIDE
lNTtRFACE AS OREDI'CTED 4Y MOT-T AND CABRERA,.
A 044T-0 R4 U

UNCLASSIFIED /Zpiio'



UNCLASSIFIED

M. ~tP4ORT tIhiLIUtRNAPHY SLARCti CONTROL NO. /lUMO4

AD .- . It'I I I / Il I .I/0
I U I I fit MLI LHN I. ANIUA(,L t I NL WA.H I Nt, ION 1) ,

O; ANODIC OXIDATIUN UF ALUMINUM IN CHROMIC ACID* tul

JUN 66 35P MODICs Fe I

CONTRACT: DA-'q-Oo9-AMC-1563(T)o
PROJ: DA-i-CO024O|1-A-328

MONITOR: AERDLTT T-18S'466 966-61781

UNCLASSIFIED REPORT

5UPPLEMENTARY NOTE: NEUERE ERFAHRUNGEN AUF OEM GEBIETE
DER ANODISCHEN OXYDATION VON ALUMINUM IN CHROMSAUREt
TRANS* OF ALUMINUM (WEST GERMANY) V39 P169-8O 1963o

DESCRIPTORS: (*ANODIC COATINGS, *ALUMINUM),
OXIDATION, CHROMIC ACIDSo DIRECT CURRENT,
PROCESSINGs WEST GERMANY lU)

PARTICULAR ATTENTION WAS HERE GIVEN TO WORKING WITH
BATH TEMPERATURES ABOVE QS DEGREES C. OXIDE FILMS
ARE HERE FORMED MUCH QUICKER THAN WITH THE EARLIER
LOW BATH TEMPERATURES AND ARE CHARACTERIZED bY AN
ATTRACTIVE AND COMPLETELY OPAQUE APPEARANCE. THEY
CAN ALSO BE DYED RELATIVELY QUICKLY IN SATURATED
TINTS. THEY THUS BECOME HIGHLY SUITABLE FOR
DECORATIVE PURPOSES WHICH WAS NOT THE CASE IN ThE
PAST* THE RLPOR T ALSO DISCUSSES IN DETAIL THE
INFLUENCE OF IMPURITY ANIONS IN THE CHROMIC ACID BATH
AND SPECIFICALLY THE EFFECT OF SULFATE IONS ON THE
OPAQUENESS OF THE ANODIZED ITEMS. IT FURTHER MAKES
SUGGESTIONS ON THE CONTROL OF THE BATH AND/OR
POSSIBILITIES OF REGENERAfION IN THE CHROMIC ACID

PROCESS AND GIVES SOMF INDICATIONS IN REGARD TO COST
CALCULATION. (AUTHOR) (U)

UNCLI1IFIED /ZOMO$



UNCLASS I ED

DOC REPORT 8BLI11GROMY -SEARCH CONTROL NO. /200Oq,

.A ,98 3 i4 11I13
INSTITUTE Of -MOdERN LANGUAGES I-NC WASHINGTON, 0, C 4

ON THE FORA-T iON OF' NO6T -COMPLETELY WEARTRESISTANT
COATINGS ON' t,"E ANQDLC OXI1DE FILM WtiSN ADDING, CERTAIN
-D8ES, TO THE SEALING, BATH.

*JUN 66, 15SP MOD IC.s F.
CoNyT~t OA-4it.CY.iAMC.I5631Tl,
ORftJ: AICOiO--
MONI'TORI A9RPL,TT T-1-065-66, ,6 - tt,-

UN9CLAtSI-F-IED RFP'ORT

S UP PL E MEAR Y NOt UE'BER DIE B;LDUNG N'ICHT
A'sR iEB F6E R, 'A UFLA GENAUF DER 'AN 901ISCHtN OX-YDSCMICHt
bE-1M'Z5r ~~5~FRSOF ZUM, SEAkLBAkD,
TRANS. 'OF"-,LUMINUM (WEST -GERMANY), V36 04'.4- 14600

DESCRIPTORS, (*.ALYMINUM, ANODI.C COATrINGS, jqANODIC
COATI NG6S,9 *DY1S. 'WEAR RESIST-AN-E, OXID.0E&.s
FILMS.o StALI)04 C.OMPOUNDS,' COMPLEX COMPOUNDS,
MOLECULAR P R 00 EATIE S, SOLUBILITY# SALTC YLIC ACi0S,
WEST GERMANY i Ul

THE -REPORT DISCVSSES THE PHENOMENON 'OF SEAL-AtTION
OF CtRTAIN DYEStu'F7S ADDED -IN SMALL AMOUIT TO THE

'SEALING BATH. FT WAS CONFIRMEDO THAT THE SEAL-A.ldN
CAN PE R9L-ATED IN ALL DYESTUFFS -CONCERNED TO, THEI-R
MOLECULAR, CONS-fTTUT~iON. FOR THEIA RESPECIVE
0AI4AV1O ARE RESPONSIBLE CERTAIN SPECIFIC CHELATE-
FORMING i50OUPINS IN THE 'DYESTUFF MOLECILE.
CORRESPONDIUNG, TO THESE 'GROUPINGSp ALL SEALiACTI-VE
DYES'TUFF WERE StUBDIVDED INTO FOUR CLASStEtS
0YESTFF$ WTtH 'THESE GROUPI;NGS ARE CA'PAILE OF'
ENTERIIG, l'NTO A, META LC COMPLEX DURfNG THE SEALING
PROCESS IqITH, THE NOT WEAR-RESISTANT COATING FORMED ON
THE SURFACE OF THE ANODIC FILM. IT 1S MOST
PRQ.BABLE THA~T THE ALUMINUM-COMPLEX DYESTUFF THUS
FORMED 6BI.COMEt WATER-SOLUBLE. TH'IS IS THE REASON
Why THIS PROCESS PRODUCES AFTER SEALING ALWAYS A
SHINY ANp WE4R-RESAISTANT ANODI.C OXIDE FILM WHERE THE
SURFACE t5F THE LAT-TER IS COMPLETELY FREE OF NOT WEAR*
RESISTANTr REACT1ON PRODUCTS* (AUTHOR) (U)

UNCLASS-IFIED /ZOMOI



DOC REPORTY BABLIOGRAV0HY' 'SEARCH tdNTROL NO., /10WM

40-6-3$ 44f9 13/6 1.1/3l
INSTITUTE OF, MODERN LANGUAGES-INC WASHINGTON D C'

R~ECENT DEVELOOMENTS5 IN V4 flEtLb ,OF HIZMN-GLOS
ALUIiNUM Cu)

JUL 6 17 P TRAGNER,s Et lKAPPELG.

COJI, OA~d14Of-A3'89 3I)
MONJ V-,0 Ti vAERDL, 44*7S T.1B2in4

f'RqJ DA.lC~a.OtNLASSF, REPORT

SUPP L9'M. ARY NO~TL NEUCRE ENTWI'CKLUNG -AUP OEM 4EW!TET

DER ALUM NUM-,GLAN ZWERK-STOFFt. TRAN.. 'OF ALUMINUM:
tI (wEst GER11-ANY1 V34 NO P267-71 4kV AY 60s

OfES CATPTO RS'S I +ALUKMUM,9 B60iGH0tNSS), ('.-ANOT~C
.OATNGS ALUMINIVMts WEST 4ERMANY. 'ALUM INUA'

ALLOTS,* MAGaNiSIUM ALLaYS,s PRECJSION FeINISHING,
4REFLECTO'N, fOjL$Sf, SURFACE PROPERTIES, (U')

THE REFLE-CTAL MATEWIALS, P0 BRIGHT ANODIZ,.ING. MADE
FROM4 -9?*09 AL.s HAVE GIVEO EXCELLENT RESULTS TN' THE
MO'ST DIVCRSE, APPLICATIONS, WITH RESPECT TO GLOSS AND
,REFLtTANCE;p IN RECENT 7iME's, 'HortVE£R ATTE'APTS R

SING MAD, 'FOR :ECONOMIC SEASONS.v 'TO REPLACE THESE
H IGHa-.PUR4iTY ALLOYS BY L.SSi PURE A'ND THUS CHEAPER
MATER-IALS,# E.iG, ON 'AS SOF' AL 919*9 'REHi RALf
OR EVEW 499.S19*9. TH 4 IIIROVEMENT OF THt BRIGHT
ANODIZING METHO.S AND, THt MANY YEARS OP EXPERUZENCE
GAINED BY THE PR&OS~RS -OF THESE- MATERIALS, HAVE MADE
SUC-H A, REPLACEMENT FZ ASf6LC- it MUST BE
RCMEMSERiDo HOWEVER,) THA.,T AN INCREAS: fN THE UMPUAITY
LEVEL MAKES THE ACtifVEAENT OF t0iIGHP UNIFORM GLOSS
MORE DIFFI'CULT, PARTtCULA RLY U.,DEA ACTUAL rRODUCTION
CONDITIONS, SO THA T COMPROMISES.WITH REGARD TO tHt
BRIGHTNESS CHARAl.TERl1STICSs PARTICULARLY FOR LARGEo
PLANE SUPFAESs 'MUST BE ACCEPTEDs (AUTHOR]) (U)

UNCLASSIFIED /ZOMO,4



UNCLASSIF lED

09C REP;ORT 8BISLIOG6RAPHY SEAR4,1 CONTROL N./201404

667 714 1,1161 /1 11/3
B'RIT'ISH COLUMBIA UNY- VANdCOUVER flEPT OF ELECTRlCAL
ENGI4 NEENING

AN ELLIPSOMETRIC, STUDY OF StEADYi*STATE HIGH, FIELD
'iONI'C CONDUCTION -IN ANO61C OxiDEk FILMS ON TANTALUms
NIOBI1UM. A14D SILICON..4ul

DESCRIPTIVE NOTEl _REVISED 'ED~
NbvA &S OP YOUNG,o Le 11OSEL,ofi Go R4 -

'UNCLAtSIIED REPORDfT
*AAABILTY; PUBILISHtb I4 JOURNAL ~OV THE9
ELECTROCHEmIlCAL SOCIETY V 113'N) kP477-41 M'AR 1:~

SUPPLEMENTARY NOTE: REVI-SION Of M'ANUSCR~lIPT' SUBMITTED 2
AUG 65o

DtSCAIPfoRsf 10 A NObDIC 4 COATINGAS's 1 INI 1C tCU'R ANTV ,
* TANTALUM~ ANODI;, COATIN6S,)o (*NIOfIUMi iANODIC
CtOATI'NGS,), (o5iLlCONs ANODIC COA'TINGS).' H;A OF
AIVA.TION, IR$ "6YELECTRIC FIELDS., ;ANADA (U)

THE CLASSICAL THEORY OF ION-IC Q~ONDUC ,T.JON AN SOLIDS
AT HIGH FIELD STRENGTHS (40OO0+000 TO6 1040,6OOo,
PREDI C T'S T H iT THE- RELA-TION BCTW9'EN TAE I'ONI1,C CURRENT

DENSITY' I AND THE FiLD STlRENG,TH E SHOULD 'sr I*
1,0 EXP (-W 101/K11 WHERE THE ACTI-VATION

kNER6Y W(E) a WO -QAC. Q IS THE MAGN'UTUDt 'OF
THE CHARGE ON. THE IONS, A IS HALF THE DISTANCE
BktWEEN SUCCESS'LVE SITES OCCUPIED BY TiNE 1045i, AND
10 )1S A ,ONSTANt- DEVIATIONS FROM, -0It SUPPOSED
LAW H'AVE BEEN REPORTED IN, VARIOUS -F'ORM~o NEW,
9XPER1lMENTALRESULTS FOR STEADY-STATE CONVITlON -S ARE
REOOR TEtD WHICH WERE OBTAINED BY IN SI T ELLPOSOMETRYo
THESE CONFIRM FOR TANTALUM AND ES TABLISH FOR THE
FIRST TIM4E -FOR N'IOBIUM THAT THE DEVIA-TIONS MAl BlE
SIMPLY AND' ACCIRATELY DESCRIBED BY TAKING THE
ACTIVATION ENERGY TO BE NONLINEAR, IN E IN A WAVY
WHICH MAY BE REPRESENTED OVER THE EXPERIMENTAL RANGE
OF E BY WO -Q (ALPHA-BiTAI'E). DATA WERE
ALSO OBTAINED F'OR SILICON. BUT WERE NOT SUFFICIENTLY
ACC'URATE TO DETECT NONLINEARITY. MODELS ARE
.04SCUSSED. WHICH 8.IGHT GIVE THIS EFFECT# A MODEL IN
WHICH IdNS MOVE FAIRLY FREELY IN CHANNELS WITH
INFREQUENT TRAPPING BY ACOULOMBZC POTENTIAL LEADS TO
A LAW OF THE ,FORM~l - 16I EXP (- (WO a GAMMA
(SQ ROOT OF' E)/KTo ANALOGOUS TO THE SCHOTTKY
AND POOLE-FRF.NKE-L LAWS FOR ELECTRONIC CURRENTS*
SUCH A LAW FITS THE DATA WELL ENOUGH FOR THE MODEL
TO BE ZONSID.ERED AS REALISTIC (AUTHOR) (Ul
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UNCLASS? FlED

DOC REPORT BIBLIOGRAPHY 'SEARCH CONTROL Noe lZomoq,

A'D-6.3S 661 1-/,3 11/
-NSTIVU~t OF MODERN4 LANGUAGE' INCWASHI'NGTON D C

'OQN THE PORMATZON OF OXVDE VILi4S ON ALUMINUM. u

JuNt 4 31P X ADEN s W.s 1

- NTRACTI DAd&qOO.rANC.1IS 3-iT'I

TT sAERD.' &6ni7S TmIOtYr66

:1 UNC~l ASSIF-tZD, REPO~R

,t0LtNENTARY. NOTE: BDEI-TR'AG ZU -DEN WACHSTUNSV09GANGEN,
6,x' 0XISCNCH-EN AUF ALUMINUM,s 'fANSe ,bF ALumiNum.t

lkStf GERMANY) VIO P3i3-41 '19*3.

0ttcR.,PToAS':, .ANdDIC COATIN.GS, ALQMINUM-),o (OPLMS-e
OXIDES),- 'ALuHi'u~ M_ DAIO WEST G4RttANY,
MEASUREMENTs THICKNESS, PREPARATI,Ok

ALUMINPM, SPECIMENS PROVIDED WITH DIFFERENT T-YP'ES of
OXIDE FILMS WERE INVESTIG6ATED FOR THE PURPOSE 'OF
OB-TAINING A NEW ItNSIGH _T INTO THE MtCHANlSM4 OF
iDEVELOPME-NT QF THE OXIlDE FILMS. I 'WAS DES'IRABSLEjHERE TO- CARR-Y OUT THEMt-ASUREMENTS 'ON OPT'I'MUM DEF INED,
LAYERS MI-TH OPTi.MUM ABSENCE OF I PORIT IleS T91It
REQOUIREMENT' WAS -8ESt, SATSFE , FOUNP FR OM A
COMPARI 'SON OF ALUMINUMQ 01 OIPE'tU'T DEGRE OF
P#URIJTY, BY ERFTAL't A, '9999S PURE t MECAI GRADE. -COMPARISON OF DIFOEERENT MEAhl.UAI*N6 METHODS
AND' T* PREPAT'ION OF SPECIMEN'S 97 i0NWN' BA00IER"

L AYER THICKNESS DETERMINED THAT THk LA'TTl'R-CANl 13
MEASURED' THROUGH CAPACITANCE OF THE PEClMENS AND
JNDOPCNDEN-TLY 'OF THE POSSIBLE EXISTtPtCE OF A COVER
LAtYER. (AUTHOR) (u)
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UJNCLASSi VIE - I
DOC REPORT BIBLIOGRAPHY- SEARCH CONTROL NO. Il70O4

AD-6491 932 I'll- 11I/'3

INSTItTUTE OF'MODtRN LANGUAGES INt WASNINGTON b C

NEW FINDINGS ON; AN')DIC 0XI'DATION OF' ALUMINUMs V

4,UN 66 1 3P KADENse I
CONTRACT- DA*O4-O9AMCiS43(T4)

ONIJ-T oI AERO,TT 1S54441*4 A2!It

*UNCLASSIFIED REPORT

SLJPPLEMENTARY NOTE: NEUERE ERKE'NN*-Nl9tE UNIP
ERF.#I4RUNDEN VEBER, VE5CHAEDENE V-ARI'ATIONEN DER ANOWTSCHIEN

OXYDATION~~~ 'E LMIIMTRANS# OF ALUMINIUM(WT

GEl 1ANY-) V3-4 N7 P'424-6n JUL- 19*3.

DESCRIPTORS:; (4ALUMI-NUM,9 OXIDATI.ON)~, (OANODIC
CO'A TI'NGS, INUq) WEST GERMANY.o HRDNE'SS,
PORO.SITY,s COLORS - DENSITY+ -PROCESSING 441

ONE OF THE ANOqIC-OX4;DATIQN PROCESSE-S DISCUSEDo 'it
THE "'VEROXAL't PROCES55 WdHICH PRqDUCES FILMS
CHARACtERIZED BY' SPECIAL HT.GH, )4AROMESS' AND
CHARACTkRlitIC -COL-O-RATION. THE VEROX AL PROCESS
PRODUCES FILMS WITH TINTS4 FROM4 SILVE0, YELLOW, OVER
BROWN AND VARIO US, BRftZE T-1T1, TO BLACK. THE
COLORAT'IONS ARE ABSOLUTELY LIGHT'PROOF AND ARE -ALL
OBTALNED WlTH THE SA.ME BATH COMPOSIT.I-ON.o THE -COLOR
DIJFERENCES ARE OBTAIfJED, BY EMPLOY'ING D:ZFFERCNT
AtLOY S AND, To A LIrMITED EXTENT, THROUGH DIFFERENT
! .jr-,THTICNE5S. SHADING OF COLOR CAN'BE O'T'AlNED
d'61 MPLOYING DIFFERENT DENSITlIES AND BATH

TEMPERATURES. )
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UNCLASSIFIED

DOC REPORT BIBLIO-GRAPHY SEARCH CONTROL NO. /ZOM'

A-4s1 O8, 11/Z -7/11 [3/8 11/4
FOREIGN TECHNOLOGY 0111-V WIRGHT,-PATTtRSON AFB OHIO

MATTING OF ALUMI-,NUM AND ITS ALLOYSo pU

MAR 67 Il P SHAMESrSo 1* 1,
R V*T, NO. FTMT65i-.'15

MOR4e~ 'TT 671-678

UNCLASSlFIED REPORT'

SUPPLEMENTA'RY NOTE' EMATIALIROVANIE ALYUM!N!YA I EG O
SPLAV.OY.- tRANS.. OF MONO. ANODNATA, ZASHCHlTA-
METALLOV-s HOScoW, 1964 P2;2-32.

DESCRIPTORS, (*ALUM~INUM,, ANODIC C*A-TINGS,),
(#ALUQMINUM ALLOYSq~j ANODI-C COATI'NGS ),j l*AKOO.I-C
C'OATINGSp REACTION' KINETICS)+i U9SRFILMS,'
CORRSIOkN INHIB7ITION. COATI:NGS, Oxi AT ION,
DIELE CTRIC PROPERTIES. WE'AR RES-tISTACE. KARDNESS,
RES4 STANCE(tLECTRl.CALJ, ,

THE REPORT COVEiRS A STUDY 9F F-ILM FORMATION
k4NEIC AND THC* PROPERT'IES OF ANODi OXIDE F'ILM5,
PRODUCED IN AN OXAUIC A06 ELECTROLYTE WITH TAE
T-ITAkN-IUM SALT TIG(1KC2O$)'2i 2k20 ON
ALUMI-NUM AD,.)- AND AL ALLOYS AMTSM AND: 01,6-
T (UNCLAD)- iAMPLES, WERE WIPED WITH BENZINEt
CHEMI1CALLY, PEGREASED (BATH COMPOSITIONS GItVENo 3
MI'N-, 66-70C FOR'UNPOLISHED AND *3-S MlNe, 70-SOC
FOR POLISHED SAKMPLES'), HOT AND COLD WATER Rl NSED,#
BLEACHiD (-2' MIN., 40-SOI6 HN031. !Z20C),
THEN ANODIZED (BATH COMPOSITION GIVEN).s THE
OPTIMAL CONDilTIONS WERE SSC AND 40O MiNa AT 2 A/SQ
om OR 30 MLNo AT 3 A/SO DM. CORROSION RESISTANCE
WAS-K IGH AND INCREASEDWITH PROCESS DURAT.ION'
INCREASING THE PH TO A VALUE OF J, D-ID NOT AFFECT'
FILM QUALITYk CORROSION RF.SLSTAN'CE# ABRAS.IVE AND
FR'LCTION WEAR, HARbNESSi VOLUME. RESI'STIVITY AND *

DtELECTfkIC STRENGTH CHARACTERISTICS OF THESE FILMS:

WEkE BETTER THAN FOR STANDARD OXIDE FILMS PRODUCED, IN
SULFATE OR OXALATE BATHS* (AUTHoO (U)
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VDC REPORT'BIBLIOGRAPHY SE*RCH CONTROL NO, /ZOM04

* AD44 411 11/_3
A-TO?13C WEAPONS RESE4RCH ESTABLISHMENT ALD'ER-HASTON

IACTORS AFFE:CT-ING THE ADHESION OF S-URFACE COATINGS TO
ANODISED ALUMINIUM ALLOY-So (U)

DESCR'IPTIVE NOTE.: REPT. FOR .1 OCT-31 MAR b6
JUN 67 137P POPLEYtA-. Re- tERRY#C*

As ;WALKERP*
-REPTv NO.* AWRE-0-~22/67

tMONITOR: D-MAT 1q6

UNCLASSI1FIED RE-PORT

DESCRIPTORS~ (I.MRCRAFT FIN'ISHES, ALUMINUM
-ALLOYS-) , (-*XLUMI-NIH ALLOYS-, *-ANt400I COA T-NGS)-p
GREAT BRITAIN,, PAINTS, ADHESION4s CL~lNINr,-
FIN-ISHES j FINISHING, FAILUREiMECHAkNICS'I,
CONTAMINATIONt EXPERIMENTAL DATA,
PERFORMANCE(ENGINEERING) (U)

AN INVEST4G'AlT'ON WAS MADE OF THE FACTORS EFFECTING
THE ADHESION OF AIRCRAFT PAIN-T SYSTEMS TO ANODiSED
Ai.UMINtU' AND ALUM-INIUM ALLOYS. THE EQUIPMENT USED
IN THE 'CHROMIC AND SULPHURIC AC'ID PROCESSES ON BOTH-
PLA'NT AND LABORATORY SCALE IS DESCRIBED IN DETAIL AND
ANALYSIS FIGURES FOR THE BATHS AND POST ANODISING
TREATMENTS ARE DETAlLED. THE PANEL-PREPARATION AND
EXPERIMENTAL PROCEDURE FOR THE DETERMINATION OF THE
ADHESION OF THE SURFACE COATINGS BY THE DIRECT PULLM
OFF SANDWICH TECHN-IQUE ARE DESCRIBED. THE EFFECT
OF SUCH BATH COMPOSITION VARIA8LZS AS AGE OF BATHt
THE PRESENCE OF INORGANIC AND ORGANIC CONTAMINATION,
CR03,CONTENT AND TYPE OF WATER, TOGETHER WITH THE
EFFECT OF RlINSING WATE-RS9 CHROMATE CONT'AMINA~lIONi
SEALING TEMPERATURE, AND DELAY P-ERIOD BEFOft

APPLICATION OF THE PAINTS WAS STUDIED. THE
ADHES-ION OF T}IE TEST PAINT SYSTEMS WAS ASSESSED 'JNDER
THREE CONDITIONS OF AGEING* INORGANIC
CONTA-1I1NATION PRESENT DURING POST ANODISING
TREATMENTS HAS AN ADVERSE E-FFECT ON PAINT AbliESIONv
BUJT WHEN PRESENT DUR-ING ANODISING, DOES NiOT APPEAR TO
HAVE ANY MARKED EFFECT. ORGANIC CONTAMINA1ION
PRESENT DUR'ING ANODISING IS ALSO ASSOCIATED WITH AN

" t_4 INCREASE IN APPARENT ADHESION FA-ILURES PARTICULARLY
WHEN ETCH ?R1,mERS ARE USED* THE MAJORITY OF
ADHESION FAILURES ARE ASSUCIATED WITH THE ANODIC FILM
ON L70 ALLOY ESPECIALLY WHEN PHENOLIC ?KQDIFICD ETCH
PRIMER TO MT5555 IS USED.

lu.)
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UNCLIASSIFIEO

DDC- REPOR1-T B-IBLIbGRAPIY SEARCH CONTROL NO* -/ZGMC~'4

k'o-661 7,57 q4/2
?IAS-SACIUSETTS I-W- OF TECH- CAMBR;iDGE DEPT OF
METEOROLOGY

PERFORMANCE OF THIN FILM HUlIIDI,-TY SENSORS, CU)

OCT -,4 ~76P DELPIlCC9JOSEPH ;

REPT.o NO. WCINTIFIC-I
CONTRACT, F19628in7-cmOr220'
*ROJ: AF-667-0
TASK: 667001
M1ON I tOR iAFCRL 67-,0543

UNCLASS-IFIED REPORT

D$C'5R PTORs,' W.{GOEES D-IELECTR-1CS-)
HUMIDIT-Yi F'ILMS. WATER 'VAPOR, A 'BSORPTION',
SENSORS, 'ANODIC COATINGS, ALUMINAp ELECTROLYTES.,
'POLYMERS, SOLIDbSt MlCROPHOTOGRAPHY,
PERF'ORMANCEC ENGINEER I.NGi) CUl

VARIOUS HYGROSCOPIC MA TERI-ALS HAVE 6EEN CONSIDERED
FQ.,R 'USE AS THE TH.IN FILM DIELECTRIC I'N A CONDENS-ERi
WHICH 15 TO BE USED AS T-HE HUMiD-ITY SENSINO, E-LEME.NT
IN AN ELECTRIC HY-GROMETER~o THE RE'QU-IREME-NT OF .SULH'
A DIELECTRIC IS$ THAT IT APPROACH EQUILIBRIUM RAPIDLY
AND DiSPLAY BOTH REVERSIBLEUAD REORObUCIBLE
HUMID'1TY4ELECTRICAL CHARACTERIS TICS.s 0LYMEROUS
DIELECTRICS HA'VE SHOWN AN EX*TREMELY SLOW RATE OF
HESPONSE AND It IS SUSPECTED THAT THE RATE OF
KNUDSEN DIFFUSION THROUGH MANY FINE TORTUOUS PORES
IS RESPON-IBLE-6 ANODIC ALUMINUK'OXIDE FILMS
'iRODUCED ILN A SULFURIC- ACID ELECTROLYTE HAVE RECENTLY
SHOWN A RA'PID RATE OF RESPONSE 45 WELL A'S A
RE-PRODUCI~bLE RSObNSE TdWAkb HUMIDITY CHANGES# THE
MAJOR LIMITATION HINDERING THE USE OF SUCH HUMIDITY
SENStNGELEMENTS IS THEIR LONG"TtRM CALIBRAT-ION
D.RIFTt WHICH CAUSES THE ELEMENTS TO BECOME LESS
SENSITIVE T-OWARD HUMIDITY VARIATIONS. RESULTS HAVE
SHOWN THAT A CHANGE IN THE CONCENTRATION OF VARIOUS
SPEC'IES OF CHEMISORBED WATER VAPOR INITIALLY PRESENT
ON THE PORE WALLS MAY BE RESPONSIBLE FOR THE QBSERVE!
CALIBRATiON DRIFT AND T01- FURTHER EXPER-IMENTATION IN
tHIS' AREA, IS WARRANTEDa (AUTHOR) (U)

UNCLASSIFIED /ZOMO1Q



UNCLASS IfIED

DOC REPOR-t BIBLI-OGRKFHY SEARCH CONTROL, -NO@ YZOMO4

A4-665, 210 11/6 I

tRANKFOftD ARSENAL OHILADELPHIA PA

GAS PHA'SE ANODI-ZATION OF TANTALUM. (U)

DESCRIPTIVE NOTE: REVISED ED..
M AY 67 4P JENNINGSsTo At ;MCNEILLs

Wo iSA.LOM,ONPR* LE-o
REPT. NO* *AmA67-22
M0N'ITQR~: AR-OD- q230*2-c

INCLASSIFIED REPORT
j,4vAILAtlI-LI-TY-:' PUBLI1SHED, -IN JOURNAL -OF THF.
CLECTROCHEIICAL SOCE T4Yi Vi1,4 NU ,1-P I t3'$4 NOV 'I 47'v

5UP.PL4MENTARY NOTE.' MASTER'S THESIS,, REVISION OF
MANUSCRIPTSUBMITTED 8 DEC 60s.

D'ES5CRI PTO0R S: (*tANTALUMs *ANOD IC C--ATINGS.),j
VAPORS 3l OX.IDATION ELtCTROCHEMI.STR-Ys TANTALUM
COMPOUNDS,s OXI-DtS,. FILMS, ELECTROLYTIC CELLS.*
GASES (U)

I D tN T I-F IER5, T ANTALUM OX'IDE,, OX-1DE FILMS (U)

THE ANODIC OX-IDATION OF TANTALUM [N THE GAS PHASE
WAS STUDzlED USING AN ELECTROMAGNETIC ION CATHOPEv
TliE ANOD~iC FlLMS WERE PREPARED AT CONS-TANT CURRENT
DENSITIES OF 1.0, ANY, 22.0 MA/SQ CM. THE GROWTH
CHARACTERISTICS OFANODIC TANTALUM OXIDE FILMS, IN
T)4EiGASPHASE, WERE FOUND TO BE SIMI:LAR TO F!LMS
'PREPARED IN LIQUID ELECTROLYTES.s A COMPAR-ISON US
MADE BETWEEN THE RESULTS OF THI-S S.TUDY AND OTHER
REPORTED GAS PHASE RE-AC.TI'ONS WITH VARIOUS ANODE
SLJRFACESe THE T.ANTALUM.OXIDE GROWTH, FOR THE
6)PERIMENTAL CONDITIONS REPORTED HERE, 15S SHOWN TO. BE
LLNEARLY DEPENDENT ON THE TOTAL CHARGE PASSED IN'THE
ANODE CIRCUIlT DURING THE REACTION UP TO A FORMATIO6N
,VOLTAGE OF 200V's (AUTHOR) fU)
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UNCASS-lFIED

DDC REPoRT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOM04,

RENSSELAER POLYTEtHNI-C 'INST TRY Y

ELECTRODE KINETIC BEHAVIOR OF METALLIC SUkcACEts. (Ul

DESCRIPTIVE NC7Z#* FINAL TECHNICAL REPT..
FEB 68 OP GRI ENENORBERT D. I

REPT. NO.9 TR-6'
CONTRACT4 -NONR-5,91,117)'
PRO-J: PR,-0-O-O1-

UNCLASSIFIED'-REPORT

DESC'R VPTORS'; (*CORRQS LON. OELECTROCHEM I SRY,)
(*ANOD0IC C6AITINGS#. 'CORROSION- INHIS.-TION),
k-LEC'TRODESI .DYNAMICSs St;41'NLESS STEiLi CRACKS.
ETCtNG', POLARIZATIONs SURFACES (U)

THE PRIMARY PURPOStE 0F THIS PROGRAM WAS TO REL-ATE
THE ELECTRODE KINETIC AND CORROSION BEHAVIOR OF
METALLIzC SU0FACES TO ETALLOGRAPHIC STRUCTURE AND
FUNCTION* ONLY THE MOST IMPORTANT RESULTS ARE
BRIEFLY SUMkARZlZEb IN THU'S FINAL REPORT.s (,AUTHOR) IU)
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UNCLASS I FlED

DOC REPORT BIBL-IOGAPHY S EA RCH CONTROL NO* /Z0MO 4

RENSSELAER POLY TECHNIC- INST TROY N" Y

PASSIV'ATION OF CREV.ICES DUR;N'qG ANODIC
PRoTECTION, (U?.

J DESCRIPTI-VE NOTE: TECHNICAL REPT--i
FEB'48' 4 5P FRANCto, DE WAYNE J* o

GREENE iNORBERT Do
REPT. NO. TR-q

W1 RCTl NONR'591 4171
P R qJ PROOD07O8tOI-1

UNCLASiFIE-D REPORT

SUPPLEMENT-ARY NOTE- SEE ALSO-TECHNI-CAL REPORT NO* 31

DESCRIPTORtl (eSTAl NL9sS 'STEEL, i ANODIC COATINGS),t
('CORROSi-ON INHIBITI1ON, STA!.NLESS STEEL).s
CORROSI;ON,9 CRACK-S.- POLARILZATION (U)
I DENT kFIERS: #CREVICE PASS'! VATION I(U-)

THE PRO-,TECTI'ON OF CREVICES IS -AN IMPORTANT PROBLEM
IN THE APPLiCAT I'ON OFAOICPROTECT IONo
THEORETICAL ANAY.SES AND fEXPEIRIMENtAL STUD'IES -WITH
AL SPECI"AL CREVICE ASSEMBLY 'SHOW'THAT THE CREVICE---
PASSICVAT[NG ABILITY OF A SYSTEM IS CONTROLLED By
ELECTROLYTE CHARACTERISTICSo CREV1.CE GEOMETRY, AND
THE ELECtROCHtMICAL BiHAVIOR OF THE -PROT-E'CTED METAL.
(AUTHOR1 u)
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-. - -SFTE

D)OC REPORT B'ISLIOGRA'PHY SEARCH CONTROL NO. ,/ZomoqI

AV-666 2 17 11/6 113/8
ARMY MOkJILI-TY- EQ~UIPMENT RESEARCH AND) 1EVLLOPF1iNT 'CENTER
,FURT BE:LVOIR VA

CAT'AkSTRO0HlC -PITTlNG OF ALUMINUM-ALLOY CALMAG 351
CASTINGS DOVRING SULFURIC ACID ANODIZING# (U)

JAN iS 20P LAS5SERRO'WAJRD 3. ASHERi

REPle NO.m USAMERDC-191,9'
0 KO J 0A'1C021'101A328

UNCLASSIFIEO REPQIt

Df-SCRiIPT(0RS; C(A'MNM ALY~ ORROS100-t
CASTLNQ, ANODIC C-OATUPIGS, CORROSiON lNHIVIT'IONs
CtLEANING. EEsS(MtRA~ MAGNESO'U.
ALLYS SULFURI1C Ak'i u

A PRODLEN CONCF* SitE WITH THE CAT'ASTROPWIC PiTT-INd
OF- ALUAlNUM-4.._LOY (ALMAG 351 CASTINGS WKOLE BE.ING
ANODIZED lV O'ESCRIBED.a A ME9THOD FOR OVERCOMING
THIS PROI._'EM MAKES USE OF' kEC66NIZEP FRUENODIZINQ
CLE.AN V' TECHNI~QUtS.* A -PROPOSED, MECHANISM' FOR THE
ENqO'"NTERED CORROSION IS PROSENTtO AS AN ExPLANATIO0N
Yl ~ tHJS PRO3Li~' .-(AUYOR) U
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Ut4CLASSIFI&

DOC REPO-1-&tlQGRAPHT -SEARCH CONTWOL No* 1,0uq4i

AD-676 75f ),/q 1113
IFRANKFONO' ARSENAL. PHSLAPIELPHNIA PA PITMAN'DOUNN Rg5EARCIM
LABS

ANODIC F-I.M GROWTHi BY ANION DEPOSITION IN ALUMP(tATEs-
TUNGSTATE, AND PHOSPHATE SOLUTIONS, V

FEB 63 7P .MCNEI.LL9*JLLI'AM lGRUS~t
LEONARD-LeI

PROJ,.l DAG!I1TaO4IAO0uB..32-A
MONITOR: FA 463-26

UNC'LASSIFIED REPORT
AVAILABli,.ITY: PUB's IN JNL* ,Of THE
'EL-ECTROCNEIICAL S-IETYf V1,10 No P063-.65 'AUG 43.

SUPPLE ME N-!ARY NOTEGO REVISION OF REPORT DATED 2 NON

D E-.SC-R I -P -TR S f*ANOD-IC COOTNGS, E-LECTROCIIEMIsTRY41
ALUMINUM,, MAGNESIUMs NICKEL,s IRONt ZINC,
qiSMUTHl CAOM'IUM, COBA'LT, COPPErR# FILMS,
ELECRDEPOSi1flON,s ALUPIINATES,t TUNESTA'TESi
PHOSPHATS-, _P"SPHAT-E COATiNGSt

'FILMS WERE OSTAiNE-D 61 ANODIC TREATMENT OF AL,
MrG, NI, FE. ZN, 81, CD,s CO. AND CU I'N
O*.JN NAALO2 AND AL,9 81, CDs CU, AND
ZN IN 091'N NA2WO4# A PFORM'A'TION VOLTAGE OF
30V WAS APPLIED FOR' 10'fIN IN A4L CASES EXCEPT AL
I-N NAAL02 WHERE THE MAXIMUM FORMAT'JQN VOLTAGE
WA.S -100V'@ THE ANoODiC 'FILMS WERE STUD1-ED:.BY
ELECTRON 0-1FFRAC;,TI'ON AND CHEMICAL ANALYSE-S. FILMS
OBTAINED IN NAALO;2 SOLUTION APPEARED TO- 8C
BETA-AL2O3.3H2094'ND THOSE OBTAINED IN
NA2WO4 SOLUTION k4W OXIDES OF THE ANODEMETAL,

*OR-MIXTURES 60 tH t ANODE METAL OX-JOQE WI-TH WO).
THE INCOOPORATION ,OF PHOSPHORUS COMPOUNDS IN ANOD1C
FILMS FORMkD ON AL IN 09IN NA2HPOq SOLUTIONS
WAS ALSO OBSERVED# THE MECHANISM OF ANION
'DEPOSITION AND F'ILM (IROWTH IN THESE SOLUTIONS IS

OI'SCUSSED. CAUTHOR) U

UNCLASSI-kED /ZOO4



UNCLASSIFIED

DOC REPORT BIALl-OGRAPHI E*RCH CONTRIOL NO. /ZON04

AD-676 116 11/6 71'14
PROANKFO8D ARSENAL PHIL'AttLPHIA PA, *ITmAk".DUNN RiEtEAACM
LABS

T*Ht ANOD IC SYNTHESIS-OF COS F ILMS, (U)

-MAR 4S 7 MCNEIILoWILLIAN ;GR'SS,
LEONARD Lo ,HUSTCDDORSEY- Gei V_

MONITOR: F-A A6- 18

vkNLASSirfIED REPORT
AV~q1lA8ILI-TY'i PUS', IN JNL. OF THE tLECTROCHEMIlCAL,
SO&'IETY, V11Z -0 1P,71 3-7-,r JUL 66,i

SJPPLEkiENTARY NOTU, 'REV'ISION OF REPORT DATED 17 DEC

D ES C R-1P TORS-: (*SEMICdNDUCTI:Nr FILMS, CADMIUM
SULFIDES),- (,,*CADMIUM4 SULFIDESt. SYNTHESIS).v
CADM-fl CO6MPOUNIDS.~j SARER COATINGS, FILMS,

V~ttC-A'tPROPERKTIES X-RAY DIFFRAdTION ANALS,
ANODtS(lLtCTROLYT IX CELL), ANODIC C'OATJNGSp-
THICKNqCSS, IN-tERFKOETERSi SQOIIJM COMLPO UNDS,
SULFIDES, CADMIUM, ALObYS, ETHANOL'S U
IDENIlFI ER S: SODIUM'tULFIDiS 1(Vl)

0D IS SHOWN TO, 8EHAVE AS A TYPICAL IVk.V.E ANODE VN
SOLUTIONS OF NAISoH2O INX THANOL AND BECO-MES
COVERED6 WlTN A FULMK WHICH ACTS 45 A' EC Ti'C'AL
BARAIEks EXH-I&ITS INTERFE-RENCi COLiRSt 'INCREASES IN
THICKNESS AS. VOLTAGE IS INCHEASED, AND GIVES RI'SE TO
SPARKJNG AT VOLIAGE'S IN EXCESS OF 150 V.
VOLTAGE-TIME CURVES. FILM T1410KNESS AND ELEC'TRICAL
RESISTANCE, AND X-RAY DIFFRACTION ANALYSES SHOWING
THE FILMSi TO'BE CDS ARE PRESENT*ED. [AUTHOR) +u I
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UNCLAtiSIPIED

'DDC REPONT 6-16LI06RAPHY SEA RCH CONTROL NO* it10M04.

KINISTIRY UF TECHNOL~tY ONIAlNTON CENGLAND) TIt. NIPONtb
CENtRE

EVyALUATION OF HARD, ANODISING AS A WEAR RESISTANT
COATI.NG FOR ALUMINUM ALLOYS WITH PARTICULAR REFERtNC
To IT~S USEAS A SUBSTRATC FOR SOLID PHASE'
LUPqIJ CANTS (UJ

~j~4' be I AP/P KEVWOR-tHDo 1,
REPT.~ NO* -/T-MEO4-6

UNCLASSIFIED'REPORT

SVPOLEMCNTARY NOtEl CONTAILN5 4ADDENDUM.,

DESCRIPTORS: (eALUMINUM ALLOYS* *ANODIC COATINGS).
WE'AR RESISTAINCE, COPPER ALLOYS, 'MAN4EANESE ALLOYS..
NI.CKEL ALLOY-Ss ZFI-NC ALLOY.S-, LUBRICANTS,t
i NiVIRONMENTAL TESiTS, FRICTION# COLD WORKING,
FhT-IGUEtMECHANICS), SURFACE PROPERTIES,
CORROSIO6N'RESISTANCE, GREAT BRITAIN (U)

THE REPOR.T'DESCRIDES INVESTIGATIONS OF.'
COMPARI-SON -OF MAJIOR' TYPES OF HARD' ANODI~d FILM;
EXAMI)NAT-ION OF ABRASION RESI$TANCE; WEAR 'PtS'ITANCtE
WITH VAIRIOUS'SURFAAC-E TREATMENTS,* WITH OR WlTHout
-SOLID0 PHASE LUBRICANTI MEASUREMENT OF tOEFF' OENT OF
FRI-CTIlON, WHEN .SU-I'TA&LE LUSRJCANTS ARE ADDEO,
MEASUREMENT 'OF EARvING PROPERTIE-S'ON FILMS OF VAR~IOUS
THICKNESSES; EFFECT ON FATIGUE PROPERT11ES OF SOIOT-
PE-ENJNGP SURFACE FINlIHlNG PRIOR TO ANObISIN' AiND
VARIOUS SEALING TREATMENTS AFTEf- ANODISING; CORR'- SION
RES'IS-TANCE WHEN F1LM I,5 SEALED WITH VARIOUS SOQLIUs
PHASE LUBRICANTS AND IN CONTACT WITH VARIOUS
MATER1ALSo, ('AUTHOR) -U)
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UNCLASSIFIED

-C REPORT BIBLIOGRAPHY SEARCH CONTROL NO& /ZOMO

ADS5 577 11/3 14/6
-BOEING SCIENTIFIC RESEARCH LABS SEATTLE WASH SOLID STATE
P14YSICS LAB

0IELECTR:IC PROPERTIES OF SURFACE OXIDES ON
kLUM I NUM (U)

FEB 69 65P BEGEHANNiSt He A* ISMITH,
Ai ,We ;

REPTo NO-. DII-82m89q

UNCLASSIFIED REPORT

'DESCRIPTORS: (oALUHKINUH ALLOYSo ANODIC COATINGS)?
0eANODIC COAT-INGSt DIELECTRIC PROPERTIES).
SURFACE PROPERTIESs ELECTROCHEMISTRYs ALUMINA$
-OXIDESs SUBSTRATESp- AMMONIU "COMPOUNDS,
TARTRATESt CHROKIC ACIDS, MEASUREMENTo
THICKNESS ('U)
IDENTIFIERS: AMMONIUM TAR-TRATES (U)

DIELECTRIC PROPERTfY MEASJAEMENTS HAVE BEEN
PERFORMED ON VARIOUS TYPES OF ALUMINUM SURFACE
OXIDES, THE RESULTS. OBTAINED WITH DIFFERENT
ELECTRODE MATERIAlS ARE INTERPRETED BY ANALOGY WITH A
SERIES, PARALLEL NETWORK OF CAPACITORS AND RESISTORS.,
('AUTHOR) (U)
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UNCLASSMFED

DDOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO'4

AD-606 8,35 11/~3
BRI1TJSH COLUMBIA RESEARCH COUNCIL VANCOUVER

HIGH' RESISTANCE ANO6i~C OXIDE FILMS ON ALUMINIUM*

OCT 65 6p, HARKNESSiA. Cs;YOUNGvL. ;
MONITOR: DR8 REPRINT-1707

UNCLASS'IFI'ED REPORT
AVAILABILX',TY- PUB. IN CANADIAN JNL. OF
CHEMiSTY,, V"P P2400-24-13, 1944. NO COPIES5
FURNISHED.

SUPPLEMENTARY NOTE- PREPARED X'N COOPERATI'ONWITH BRITISH
COLUMB8TA UNIV*,t VANCOUVER# DEPY'. OF ELECTR'ICAL
ENG'INEERING,

DESCRIPTdRS; (VALUMINUI, *ANODIC CQATINGS~s
FI-Lt45, THICKNES DIE-,LE-CTR-I.C: PROPEP-TIES,
RESI.STANCE(ELECTRICAL), BORATESs SOLUTIONSc.
CANADA (U)

THE THICKNESSES OF OXIDE FILMS FORMED IN -AQUEOUS
BORATE SOLUTIONS WERE 08XT'AINED BY THE
tPECTROPHOTOMETO~C METHOD AFTER DEVE'LOPING TH~E
INTERFERENCE COLORS BY EVAPORATANG A VERY THIU FILM,
OF GOLD OR BISMUTH ONTO THE OXIDE* THE REtRACTtVe
IND9EX OF THE STRIPPED Ff"LMS WAS DETERMINED BY THE
BECKE IMMERS-ION METHOD AS 1.57 TO 1,58 AT S 900A
WAVELENGTH* THE DIELECTRIC CONSTANT WAS ESTIMATED
AS, 9,s6 PLUS OR MINUS 0.5. ~U),
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UNCLASSI'FIED

D'C REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMOq

AD-697 117 111/3
BOEINry SCIENTIFIC RESEARCH LABS SEATTLE WASH

ELECTRICAL IMPEDANCE OF ALUMINUM SURFACE OX'IDEU
I U-)

SEP 69 32P SMITH ALAN We WPOLLOCKtANN
I

REPT. NO, DI"92*0926

'UNCLASSIFIED REPORY

DESCRIPTORS:' (*ANOD-lC COATINGS, ELECTRICAL

IMPEDANCE)t ALUM'INUMs DIELECTRIC FILMS,
DIELECTRIC PROPER.IES, OXIDES SURFACE
ROUGHNESS (U0"

THE IMPEDANCE OF SURFACE OXIDES, PRESENT AFTER
ETCHING OR OTHER TRE'A:TMENT OF A.UMINIJMv I5 SHOWN T-O
BE CHARACTERISTITC OF THAT OF AMORPHOUS DIELECTRICS;
WITH A FREQUENCY INDEPENDENT DIELECTRIC LOSS.
'RESULTS WITH BOTH ELECTROLYTIC SOLUTION CONTACTF
AND EVAPORATED METAL CONTACTS INDICATE A THIN, B-ARR''ER
LAYER COVERED BY, A THICKER PERMEABLE LAYER AS OCCURS
ON A POROUS, ANQJED SURF'ACE, METHODS FOR
DETERMINlNG, THE DI- LECTRIC CONSTANT AND THE ROUGHNEtSS
ARE DEVELOPED* TH. DIELECTRIC LOSS IS RELAD T-O
HYDRATION OF THE SURFACE# (AUTHOR) (U)
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UNCLASS I 'IED,

DOC REPORT SIBLI:OGRAPAY SEARCH CONTROL NO* (ZQmok

AD-697 5+4 11/3 10/2
FQOREI-GN TECHNOLOGY DIV WR1GHTmPlTTERSON AFB OHIO

SCIENCEPICTORIAL. NUMBER 69 19'66 (SELECTED
ARITCLES;

4MAY 69 42P, CHUtFU-NING 1CHIAO*YINI ;
REPTo NO.v FT6HT23-839-68
ORoJI FTD'.7230178'

UNCLASS If IED REPORT

-V SUPPLZME-NTARY NOTE: ED-ITED TRANS. Ov K'o ,HSUEH-HUA
P&O tOIAINLAN? CHI-NA,) N6 P2-2'f23 1966*

D E tCR I PTO KSl (*ALVMINUK# ANOIC OTiGI
(-*POWER SUOPLIlEt, W-ViE TRANSH1ISS1ONlo CERA4'I
-COATIlNGtS DIRECT CURAENT, ROOI TRANSHISSIONi
UNDERGROUND STRUCTURES, CORROSf-ON# MI-CROWAVES,
R'ADIOFREQUENCY POWER, CHI'NA kJ

IDENTIF.IERS: TRANSLATIONS (,U)

CONTENTS: ALUMIINUM CERAMIC ANODICt 6XIbAt-ONt
AND POWER TRANSMI.SSION WITHOUT CONDUCTORS. (U)
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UNCLAss IF

DDC REPORT BIBLI-OGRAPHY SEARCH CONTROL NI)o /ZOMON

AD-699 350 1-t3
ARMY MOBII.TY EQUI:PMENT RESEARCH AND DEVELOPMENT CENTER
FORT BELVOIR VA

DEVELOPMENT OF A CONI"I:4QUS, HARD-ANODIZED
ALUMINUM SURFACE, Iu)

MAY 69 I5P HARRIS#'FRANK Le |LEVINE,s
SIDNEY

REPTo NO* USAMERDC-19-52

'PROj: DA-I-T-O621O-A-32B
TASK: I-TO62]OS-A-32BO3

UNCLASSIFIED REPORT

DESCRIPTORS; 10ANODIC COATINGS, *ALUMINUM ALLOYS),
BARRIER CO'ATINGS, CRACKS. CORROSION INHIBITI.ON (U)

A METHOD IS DESCRIBED FOR MINIMIZING THE EFFECTS' OF
THE DISCONTINUI-TIES INHERENT IN HARD-ANODI-ZED
COATINGS ON ALUMINUM BY THE INORODUCTlON OP'A
SECONDiRY ANODIC FILM. PHOTOMICROGRAPHS SHOW THE
LOCATION 00 THE SECONDARY COATING BENEATH THE
ORIGINAL HIRD-ANODIZED. FiNS'SH, DATA ARE 'PRESENTED
WHICH INDICA"TE THAT THE METHOD DESCRtBtD HAS NO ILL
EFFE'CT ON THE ORIGINAL ABRASION RESISTANCE AND THAT
THE CONTINUITY OF THE COATING I-$ SIGNI FICANTLY
INCREASEbt (AUTHOR) .(U)
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UNCLASSIFIED

DOC REPORT- BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO'$

AD-71 1 008 11/6
ARMY WEAPONt COMMAND ROCK ISLAND -ILL RESEARCH AND
ENGINEERING DI RECTORATE

ELLV.SOMETRIC STUDY OF THE OXIDATIONOF MILD STEEL
IN AQUEOUS SOLUTIONS, (U)

DESCR"IPTIVE NOTE; TECHNI-'CAL REPT.,
MAR 70 28P BORNONG9BERNARD J.I

*REPT.o NO. AMSWE-RE-70-1.29
PROJ: DA-I-T-061 102-8-13-A

UNCLASSIFIED REPORT

DESCRI-PTORS: ('STEEL, 'CORROSION), ('CORROSION
INH-IBITION, *ANODIC COATINGS),p ELECTROCHEMISTRYp

v~- OXDTOho SURACE-S, CHLORIDES 9 gULtONATES,
AMINES, ADSORPTIONt MONOMOLECULAR FILMS, BAR:IUM
COMPOUNDS (U)
IDENT-IFIERS: *NAPHTHALENE SULFONI-C AC1-D/OINONYLi-
TBARJUM -SALT), NAPHTHALENE SULFONATES,
*OCTADECYLAMINES, POLARIMETR1Y (U)

COMBINED ELLIPSOMETRIC AND POTENTIOSTATIC
MEASURFEMENTS WERE MADE ON THE OXIDATION OF MILD STEEL
IN PH, 7.4 BORATE-BORIC ACID, BUFFER 'SOLUTIONS. THE
ELLI'PSOMETRIC RESULTS ARE DESCRIBEP IN THIS REPORTs
THE POTENTIOSTATIC DATA ARE PRESE'NTED IN A REPORT
ON ANOTHER WORK UNIT* ANODIC FILM: THICKNESSES ON
THE-STEEL SUO~ACE RANGED FROM 19 TO 88A IN THE
ANODIC OVERPOTENTIAL RANGE: OF 0.7 TO 1.7 VOLTS.
FILM THICKNESSES INCREASED RAPIDLY NEAR THE
POTENT-IAL FOR PITTING. CHLORIDE IONS IN THE
SOLUT'ION NARROWED THE POTENTIAL RANGE FOR STABILITY
OF TH4E ANODIC FILM, BUT DID NOT CHANGE ITS THICKNESS
APPRECI-ABLY.o FILMS FORMED BY AGING THE STEEL IN THE
BIJFFER SOLUTION WITH NO POTENTi-AL APPLIED, DEVELOPED
VO AVERAGE THICKNESSES OF 58'-6OA IN THREE HOURt.
AOSORBED FILMS OF BARIUM DINONYLNAPHtIIALENE
SULFONATE DESORBED RAPIDLY FROM THE STEEL SURFACE
4NDER ANODIC POLARIZATION, PUT WERE STABLE IN AN
'OvEOPOfENTIAL RANGE OF 0.1 TO 0.2 VOLT CATHODIC.p
DESORPTION OF THE SULFONATE FILM.t AS O~BSERVED
ELLIPSOMETRICALLYt OCCURRED AT AN ELK'CTROCIE POTENTIAL
OF APPROXIMATELY -"400 MILLIVOLTS VS. THE iiTANDARD
CALOMEL ELECTRODE. THE BEHAVIOR OF THE
OCTADECYLAMINE ADSORBED FILMS WAS SLIMIAR TO THAT OF
THE SULFONATEo STEARIC ACID UNDER SOME CONDITIONS
REACTS WITH THE STEEL OR ITS OXIDE-COATED SURFACE.
(AUTHOR) (I
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UNCLASSIFIED
DDC REPORT bSIBLIOGRAPHY SAC OTOLN" ZM'

a' 2 ~e 1116
NATIONAL BUREAU OF STANDARDSV'ASHINGtON 0 C

THE ROLE OF' PASSIVE. 0.1LM GROWTH 'KINETICS AND
PROPqTJS I~ STES5 CORROSION SUSCjPIIIT ~ I.

DESCRIPTIVE NOTE:c TECHNICAL SUHAR-Y REPt- NO- It I MAR
&'9-28 FEB ,

FEB 70 56P KRLIGER*JEOOME SESCALANTE, 'EDWARD ;AMBROsEoJOHN,;
RCPT*. NO# NBS-!W_-q-'
CONTRAICTt NAONRikS-.u:r6If

Po:NBS-312tidI4e, NR-036-082

UNCLASSIFIED, RrPOR~

A-DESCRI1PTORS: ('STRESS CORROsZON, ANODIC COATINGS),,Ri CTON- K-INET1ICS, iMIOoOFR ~AS
DUCTI1:i-TY 

UJIIDE NT IF I E R S PASSIV'tTY (LI')

'THE ROLE OF PASSIVAjTION, KINETICS, FILM DUC1ILITYsAND TARNISH FILM FORHATION IN' 5TR~tS COROSION
CRACKINd WERE EIACH EXAMINED IN THP FOLLOWING
SrTUDiES: '(1 ELLIPSOPETRY-MEASUREI1ENTS OF
FILM4 GROWTH, KINETICS' ON IRON H*VE 6EEN f4ADE, FOR- TWO-ANJONS WHOSI, SOLUTION CAUSE STRESS CRACKIlNG OF STEEL(NI'rATEANt/ 'HYDRQXIDE) AND -WO THAt 60 NOT
(CHLORIDE AND N'TRITE)s 1,21 A TECHNIQUE HASWEN D01P tO MEASURE' FILM DUCT ILITY DIRECTLY.THIS TEC4NIUqUE COUPLES AN ELLIPS'OMETER WITH A
TENSILE MACHINE,, 'THIN FILMS ON TA SHOW A
DUCTILIT'Y OF 3-4%, IN THE PRESENCE AND ABSENCE OF
F 1-),o AN, IOR'U T OUGHT T'O DECREASE DUCTILlTY.
(3) PURE COPPER FORMS TARNISH FIL.MS IN CUPRIlC
ACETATE AND SULFATE SOLUTI'ONS. IT'IS-SUSCEPTIBLE
To STRESS CORROSION CRACKI'Nd IN CUPRIC ACETATE
SOLUT'ION.t IN THE ABSENCE OF STRESSi OXIDE FORMS
ALL OVER THE COPPER SURFACE, WHILE STRESS
CONCENTRATES OXIDE FORMATION AT THE GRAIN BOVNDARIES.
THESE EXPERIMENTS POINT OT A BRI-TTLE-Fj'L1M RUPTUREMECHANISM OF STRESSCRA'CKING* (KUTHOR) (Ul

UNCLASSIFIED /Zomoq



X UNCLASSIFIED

OC REPORT- BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO'I

AD-711 008 11 /4
ARMY WEAPONS COMMAND ROCK ISLAND ILL REs4ARCH AND
ENGINEERING DIRECTORATE'

ELLIYStOMETRIC STUDY OF THE OXIDATION ,OF MILD STEEL
IN AQUEOUS SOLUTIONS. (U)

QESCRIPTIVE NOTE: TECHNI-CAL REPT.,
MAR- 70 28P BOANONGPBERNARD ,.

REPT.o NO. AMSWE-RE-70-1,29
PROJ: DA-I-T-061102-B-13-k

UNCLASSIFIED REPORT

DESCRIPTORS: ('STEEL, 'CORROSION), (*CORROSION
INHIB1'IONv *ANODIC COATJNGS.1, ELECTROC.4EMISTRYp~
OXI1DATI1-ON-i SURFIkCES, CHLORI1DES. SOLF'OWkESi
AMlNES, ADSORPTION, MONOMOLECULAR FILMS., BAR-IUM
COMPOUNDS (U)

IDENTIFIERS,: *NAPHTHALENE SULFONIC ACI-D/DINONYL-
+BARI'UM-SALt I, NAPHTHALENE SULFONATESf
*OCTADECYLAMINES, POLARIMETRY (U)l

COMBINED ELLIPSOMETRIC AND POTENTIOSTATIC
MEASURFMENTS WE'RE MADE ON THE OXIDATIDN OF MILD'STEEL
IN PH 7.'4 BORATE-BORIC ACID BUFFER 'SOLUTIONS. THE
ELLIPSOMETRIC RESULTS ARE DESCRIBED IN THIS REPORT.
THE POTENTIOSTATIC DATA ARE PIRESE-WtED IN A REPORT
ON ANOTHER WORK UNIT. ANODIC FILM: THICKNESSES ON
THE STEEL SUIkFACE RANGED FROM 19 TO BOA IN THE
ANODIC OVERPOTENTIAL RANGE, OF 0*7 TO 1.7 VOLTS.
FILM THICKNESSES INCREASE6. RAPIDLY NEAR THE
POTENTI-AL FOR PITTZiNG. CHLORIDE IONS IN THE
SOLUT'ION NARROWED'THE PbTENTIAL RANGE FOR STABILITY

* OF TH4E ANODIC F.ILM, BUT DID NOT CHANGE ITS THICKNESS
APPRECI-ABLY.o FILMS FORMED BY AGING THE STEEL INTHE
BUFFER SOLUTTON WITH NO POTENTI;AL APPLIED,- DEVELOPED
l'0 AVERAGE THICKNESSES OF 5i-60A, IN THREE HOURS.
ADSORBED FILMS OF BARIUM DINONYLNAPHTMALENE
SULFONATE DESORBED RAPIDLY FROM THE STEEL SURFACE
Y~NDER ANODI-C POLARIZATION# PUT WERE STABLE IN AN
'OVERPOfENTIAL RANGE OF 0#1 TO 0.2 VOLT CATHODIC@
DESOROTION Of THE SULFONATE FLMct AS OBSERVED
ELLIPSOMETRICALL.Y, OCCURRED AT AN ELECTRbtlE POTENTIAL
OF APPROXIMATELY -'100 MILLIVOLTS VS. THE SiTANDARD
CALOMEL ELECTRODE. THE 8EHAVIOR OF THE
OCTADECYLAMINE ADSORBED FILMS WAS SIXILAR TO THAT OF
THE SULFONATE. STEARIC ACID UNDER SO'ME CONDITIONS
REACTS WITH THE STEEL OR ITS OXIDE-e('OATED SURFACE.

(AUTHOR)() I:_39
UNCLASSIFIED' /ZoNO1
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AD-72-2 49, ' 11/3
BRIYTISH COLUMBIA UNIV VANCOUVER DEPT OF ELECTRICAL
ENtINEERING

PLASMA ANODIZATION, (U)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT 5 NOV 69-31
OCT 70,.

'MAR 71 56P PULFREYsDAVID L. IYOUNGo

LAWRENCE
CONTRACT: '33615I70-,;1225
MONITOR.: AFAL TR-70-326

UNCLASSIFIED REPORT

DFE-SCRIPTORS: (TANODI CO*TI'NGSi PLASMA MEDIVUl)'
(DIELECTRIC FILMS, PLASMA MEDIUM), TANTALUM,
NIOBIUM, SILICON, SILICON DIOXIDE IU},
IDENTIFIERS: *ANOD'IZING* THIN FILMS (u

THE ANODiZKT(ION OF TA,. NB AND SI WAS CARRIED
OUT IN OXYGEN PLASMAS GVNERATED BY BOTH HOT AND 'COLD
CATHODE 'DISCHARGES 'AND BY ,AN EXTERNALLY-COUPLED RF.
VOLTAGE. FOR THE ANODIZATION OF NB IN ADeC.
COLD CATHODE DISCHARGE, THE EXISTENCE OF A HIGH FIELD
IONIC CONDUCTION MECHANISM AS THE OPERATIVE GROWTH
PROCESS HAS BE.EN CONFIRHEDo HOWEVER, ON THE BASIS
OF A SIMPLE MODEL FOR THE METAL/OXIDE/PLASMA SYSTEM,
IT APPEARS 'THAT UNDER SOME CIRCUMSTANCES THE :FELD IN
THE OXIDE I;S CONTROLLED 'BY THE LARGE ELECTRONIC
CURRENTS FLOWING, A'ND FUR-THERMORE, THAT THE NEGATIVE
OXY:GEN IONS RELEVANT TO THE OXIDE GROWTH ARE FORMED
EITHER AT THE SAMPLE SURFACE OR IN THE SHEATH

* SURROUNDING I-To ANODILZATION IN A HOT CATHODE
DISCHARGE IMPROVES THE OX-IDE GROWTH RATE BUT
i NTRODUCES PROBLEMS AS REGARDS SAMPLE HEATING AND
CbNTAMINATION. THESE LATTER TWO FACTORS CAN LEAD TO
REDUCED QUALITY OF THE RESULTING DIELECTRIC FILMS.
ANODIZATION OF SI IN AN R.F* PLASMA GIVES

- RELATIVELY FAST GROWVH RATES (ABOUT I5 A/MIN)
AND PRELI'MINARY DATA INDICATE -THAT THE MECHANISM OF
OX'IDE GROWTH INVOLVES AN IMPACT IONIZATION PROCESS.
(AUTHOR) (U)

UNCLASSIFIED /ZOHCA



UNCLA'SSIFIED

DDC REPOR-T BIaLlOGRAPHY SEAR"CH CONTROL NO., /ZOMO'9

AD-725 166, 11/6
NATIONAL BUREAU :OF STANDARDS WASHINGTON' 0 C

THE ROLE OF PASSIVE FILM GROWTH K-INETICS
AND PROPE-RTIES 'IN STRESS CORROSION
SUSCEPTIB-ILITY. (U)

DESCRIPTIVE -NO\TE: TECHNICAL SUMMARY REPTo NO# 2# 1 MAR
70-28 FEB 71;,j

MA Y, 7-1 67 p KRUOER,JEROME IAMBROSE.4OHN
Re 1ESCALANTEsEDWARD

* REPT* NO. NBS-1Os94
CONTRACTI NA ON R.- 8,-9
FROJ: NBS -3120+(4&v-NR-d36-O82

UN4CLASSIFIED REPORT,

SUPPLEMENTARY NOTE,: SEE ALSO TECHNICAL SUMNAY' REPT'. NO.

Le AD-704 882.

DESCRLIPTORS: (*STRESS tORROSION; RECACT'ION
KINETICS), -(@ANODIC COATIN4Ss DUCTIL'TY-.,#
STEEL, FRACTURE(MECHANICS)s NITRATES, FILMS,
ALUMINUM, TANTAlLUM, ALUMINUM ALLOYS UU)

t1t N T IFlE RS PiSSIVITY,-METAL OXIDE FIMS (U')

A, NEW TECHNIQUE HAS SEEN DEVELOPED FOR STUDYING THE
RATE OF REPASSIVATION OF A STRFESSED METAL UAFPACE
EXPOSED JPY FILM RUPTURE.* THIS TECHNIOVE, WH1 ,
REMOVES fE FILM ON A METAL 8Y ABRkSION AND THEN
FOLLOWS FhM0 REGROWTH AND METAL DISSOLUT'IbN 6Y
TRANSIENT ELLIPSOMETRY ANI) CURRENT TRANSIENTS, WAS
APPLI'ED TO LWCRNSEL IN A NITRATESLTO
WHER~E IT STRC'SS CRAC - AND A kNITKITEWHERE It DOES
NO'T. THE, RATE '1 PAS,. V-.ION WAS GREATER I H
NON-SUSCEPTIBLE SOLUTION WHILE: TMERATIO OF CURRENT
GOING INTO FILj4 FOROATION TO THAT PRODUCING METAL
D.1SSOLUTI-ON -WAS LitiS. ANOTHER NEW TECHNI-QUE WAS
DEVELOPED WHICH MEAk.,UES THE DUCTILITY OF FILMS ON
METAL SURFACES BY DE"PERMINING 13Y ELLIPSOMETRY THE
A MOUNT OF THINNING THE FILM UNDERGOES UPON STRAINING
THE METAL.9 THE TECHNlQUE GIVES VALUES FOR MAXIMUM
DUCTILITY OF THE FTLM RATHER THAN THE FRACTURE STRAIN
THAT OTHER~ TECHNIQUES GIVE. KEASUREMENTS WERi M4ADE
ON ANODIC FILMS ON TA, AL AND AL-41I CU.
(AUTHOR) (u)

I UNCLASSIFIED /Zomo'f
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DOC REPORT 6IBLIOGRAPHY SEARCH CONTROL NO. /ZdMO 4

AD-725 q69 7/,1 11/2:

'NAVAL RESEARCH LAB WASHINGTON D C

ANODIC CRYSTALLIZATION ON. PURE AND- ,NT-I-HON-AL
LEAD IN SUL-FURI.CTACIDe (U)

DESCR-PTIVE NOTEv INTERIM REPT.,
MAY 71 3-3P, BURBANKJEANNE I

REPT, N., NRL-72S6
PROJ: NRL-COS-1t 'RRO.1O-O1-S-Q7T5.

UNCLASSIFED REPORT

DESCRIPTORS; (OLEADs iANODIC COATINGS)v
('ELECTRODES, LEAP'). (OCRYST-ALLIZATIONe *LEAD
COMPOUNDS)# OX'IDES, ELECTROCHEMISTRY, CRYSTAL
STRUCTURE, ANTIMONY ALLOYS, LEAD ALLOYSv SULFA,TES
X-RAY DIF-FRACTION ANALYSIS (U)
IDENTIFIERS: *LEAD OXIDES# LEAD SULFATES (U)

,ELECTROCHEMICAL CYCLING, X-RAY DIFFRACTION, AND

ELECTRON MICROSCOPY WERE USED TO STUDY ANODIC
CRNSTALLIZATION ON PURE AND ANTAMONIAL PB IN
H!SO'4 'ON PURE PB A MAXIMUM ELECTROCHEMI-CAL
CAPACITY DEVELOPED THAT DID NOT IJNCREASE WITH FURTHER
CYCLING* THE ANODIC COATING WAS COMPRISED, OF SMALL
NEEDLELIKE C'RYSTALS THAT WEW WITH CYCLING, THE
AMOLNT AND CRYSTALLIN-I.TY OF BETA PBO2 GRADUALLY
'INCREASED IN A SOFT POROUS OUTER LAYERi ATTACHED TO
THE HETAL WAS A LA.YER OF ALPHA PB02. ON THE
SB-PB ALLOY THE CAPACITY CONTINUALLY INCREASED

WITH CYCLING# A COMPACT EUTECTOIDAL COATI'NG OF
SMALL CRYSTALS OF ALPHA AND BETA P802 WAS FORMED#

IT WA'S CONCLUDED THAT ON PURE PB BETA P802
DOES NOT BOND, TO ALPHA P802 AND THAT SB IN THE
SR-PB ALLOY ACTS AS A NUCLEATING CATALYST FOR
BETA PB02 IN THE CORROSION PRODUCT ATTACHED TO
THE METAL SURFACE. ANT7IMONY ALSO PROMOTES
INTERCRYSTAL BONDING BETWEEN THE TWO POLYMORPHS OF
P802. THE MORPHOLOGI,ES OF THE P8SO"0
CRYSTALS WERE ALSO STUDIED# THE CRYSTALS FORMED ON
SOAKING IN THE ELECTROLYTE, AND DURING DISCHARGE OF
P602 COATINGSo DCVELOPEO BY ELECTROCHEM;CAL

CYCLING, WERE EXAMINED. WELL-DEVELOPED PRIoSMS,
DENDRITES, AND HOPPER CRYSTALS WERE OBSERVED@ THE

DISCHARGE OF THE ANTIMONIAL COATINGS AFPEARED TO BE
Li-MITED BY THE GROWTH RATE OF THE PBSO1 CRYSTALSa
THE FUNDAMENTAL ASPECTS OF ELECTROCRYSTALLIZATION
ARE DI-SCUSSEUP AND A CRYSTAL CHEMICAL MECHANISM IS
PROPOSED FOR THE ACTION OF SB IN THE P802
ELECTRODE. 42 (U)

UNCLASSIFIED /ZOMOq
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AD-728 431 1-1/3 10/3
NAVAL RESEARCH LAB WASHINGTON D C

CYCJLINd AN~PIC COATINGS ON PURE AND

ANTIMONIAL 'LEAD IN H2SOf I U1

71 23P BURBANKPJEANNE I

UNCLASSIFIED REPORT
ANAILABILITY: PUB. IN POWER SOURCES, V-3 P13-31
1117 1.*

DESCRIPTORS: '(ANODI'C COATINGS, *LEAD)* (-*LEAD
ALLOYSs KNODIC COATINGS)o (STORA'GE BATTERIESF,
ELtCTRODES)., 5ULFURIC ACIDs ANTIMONY ALLOYSt

X-RAY DIFFRACTI'ON ANALYSIS, ELECTRON-MICROSCOPY |U)
IDENTIF'IERS: LEAD ACID CELLS lU)

ELECTROCHEMICAL CYCLINGo X-RAY DIFFRACTION AND

ELECTRON MICROSCOPY-WERE USED TO SYUDY ANOD|I
COATINGS ON PURE AND ANTIMONIAL LEAD. ON PURE LEAD
A MAXI-MUM CAPACITY DEVELOPED THAT DID NOT INCREASE
WITH FURTHER CYCL.ING. THE ANODIC OXI'DE COMPRISED
SMALL NEEDLE-LIKE CRYSTALS WH[CH dREW WITH CYCLING.
THERE WAS A GRADUAL INCREASE IN THE AKOUNT AND
CRYSTALLINITY OF BETA-PB02 IN A SOFT POROUS OUTER
LAYER. ATTACHED TO THE METAL WAS A LAYER OF ALPHA-
PB2. ON ANTIMONY ALLOY THE' CAPACITY
,CONTINUALLY INCREASED WITH CYCLING. A COMPACT
COATING OF SMALL CRYSTALS OF ALPHA,- ANO BETA-PBO2
WAS FORMED. IT WAS CONCLUDED THAT BETA-P002
DOiS NOT BOND TO ALPHA-P802 AND THAT ANTIMONY
ACTS A'S A NVCLE'AT-1NG CATALYST FOR BETA-P802 IN
THE CORROS'ON PRODUCT. (AUTHOR) IU)

UNCLASSIFIED /ZOmoq
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AO-73q 864I 11/3
FOREIGN TECHNOLOGY DIV WRIGHT-A'TTESON AFS OHIO 4

PROT'ECTION OF AL.UMINUM TO -A MARINE CLIS)ATEl
(U)

OCT 71 7P STRATL-# OPRE'ANsLe
REPT. NO* FTD.HC-2396qw7
PROJ- AF-60O10
TASK-:# 601-080

UNCLASSIFIED REPOR-T

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TkANtp OF
-REVIS TA CONSTRUdTILLOR SI A KATERIALELOR DE
CONSTRUCTI! (RUMANlA) V21 N4,:Pi477"qa79 1~9 i

DESCRIPTORS:' t*COATINGS., CORROSION, INHIS-li-tION
+*A-LUMI4UK -ALLO-YS, -OCORROSI-ON -INH1tTON)'t
tl'ANOD'IC COAT-INGS, ALUMINUM ALLOYS), DYES,
ELECTROPLATIJNG, PAITS, RUMANIA

4THE FOLLOWING k'ONCLUSbONS WERE DRAWN FROM THE
E-XPERIMiENTS:' ANODIC OXIDATIO0N COMPACTED WITH
ORGANIC DYES, APPLIED ON POLISHED ALUMiNUM EXHISPtED
THE 8EST -5iH*VI0R1 UNPOLISHED ALUMINUM REUIRt5 A 20
MU M THICK LAYER TO ENSURE AtERVICE LIFE OF -MORE
THAN 5 YiARS; IN ORDER TO RETAIN THE DECORAtiVE
APPEARANCE, 'A SUNLI'VHT-RESISTANT DYt MUST BE USED;
PAINTING OF THEALUMINUM IS VERY EFOICIENT,- ASSUMING
THAT THE PAINTS ARE RESISTANT 'AGAINST THE ENV5IRONAENT
TO WHICH THEY ARE EXPOSED.s (AUTHOR) (U)

UNCLASSIFLED /Zom1o'
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AD-732 718 1 143
ILLINOIS UNIV URBANA DEPT OF METALLURGY AND MINING
ENGINEERING

I?
ELECTROLYTIC B~REAKDO.WN OF ANODIC FILMS ON
ALUNINUMI 

U

71 5P ZAHAVI,#Jo ;METZGERMi
CONTRACT' DA-31-1241-AROWD-289
PRo4: DL.20mOMO6[O2-Ba32-D, AROD-5063s.MC
MONITOR: AROD O3:-i

UNCLASSIFTED REPORT
AY-A-ILKBILIY: :PUB-, IN -ANNUAL PROCEED-INGS,s
ELE.CTRON M'ICROSCOP-Y SqCI-CT-Y OF AMERIUCA 4-2?TH)L
SO'STaON- MASS., 197k,

a N5LJPLEMENTY NOTE;" SP ONSOREDV IN PAR-T BY THE ATOMIC
ENER-GY COMMNISS ION r WASH INGTON, Os C. AND ,THEAD-VAN.CED R9SSRCH PkOJECTS- A,(iNCY~l WA-S--G'N

D.C.

DE.SCRIPTORS: -(OANODIC COATINGS,
DEFECTS (MATERIAL$JH, ELECTOON M ICROSCOPY,
ALUMINUM,, CORROSION (

ELEC T RON MICROSCOPY HAS BEEN USiED TO 'STUDY THE
j ANQDIC FILMS ON ALUMINUM* EVIDENCE WAS FOUND OF

M#JNY BREAKDOWN AND REPAIR EVENTS ON,6OTH GAOSS 'AND
'FINE SCALES* 'AUT-HOR) (u)

UNCLASSIFIED /ZoO'
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AD-735 631 11/3
FOREIGN TECHNOLOGY DIV WRIGHT-PAT.TERSON AFB OHIO

SURFACE Fl'NISHES FOR ALUMINUM PRODUCTS BY
DIRECT ANODIZING# (U)

NOV 71 [LIP CSOKANsPAL
REPTv. NO* F TODC-Z3-4 3 6 -7 1
PROJ: *AF-6010
TASK: 6610O&C-

UNCLASSIFiED REPORT

SUPPLEMENTARY NOTE: UNEDATED ROUGH DRAFT TRANS* OF
MAGYAR ALUMINUM (HUNGARY) V6 N12 P3~O-363 '1969.

bDE SC'R-lP TOR S (COANODIC COATINGS* ALUMINUM ALLOY5')p
COLORSs,CORROSION INHIBITION, PHYSICAL PROPERTLEas

IDENTIFIERS'. TRNSAOS (U)

THE ARTICLE DLSCUSSES THE NEED FOR A MORE UP-TO-
DATE SURFACE FINISHING TECHNOLOGY FOR AL'UMINUHM
O1 RODU.CTS BY DIRECT .LRANOD 17 LNGo (U)

UNCLASSIFIED /Zomoq
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AD-737 15 9 20/12 7/1
FRANKFORD ARSENAL PHILADELPHIA PA

ELECT-RICAL PROPERTIES OF ANODIC OXIDE FILMS

OF TAro NB, ZR, TI W, AND V FORMED BY
THeE ION-CATHODE METHOD. (U)

DESCRIPTIVE NOTE: TECHNICAL 'RESEARCH ARTICLE,

AUG 71 8P HUSTED,DORSEY Go iGRUSS,
LEONARD We ;MACKUSTHOMAS Jo

REPT. NO. FA-A01-11irPROJ: DA-2-OO611-D-2-B-31"-E DA-1-T-O61102-Bm
32-A

UNCLASSIFIED REPORT

4y AIkABILIT'Yll PUB. IN, JNLs OF THE
ELECTROCHERUCAL SOCIF.TYs SOLID STATE SCIENCE,
V-1,L8 N.12 *119.92-DEC 71,e

SUPPLEMENTARY NOITE: REVISION OF REPORT DATED 8 fEB ]

7 1,

DESCRIPTORS: (*REFRACTORY METALSi ANODIC
COATINGS, (*ANODIC COATINGSt ELECTRICAL
PROPERTIES). FILMSi,OXIDES, TANTALUM COMPOUNDSt
NIOBIUM COMPOUNDS, ZIRC-ONIUM OXIDES, TUNGSTEN
COMPOUNDS, VANADAUM COMPOUNDS (U)
IDENTIFIERS;) *OXIDE FILMS, TANTALUM OXIDES9
ZIRCONIUM OX'IDES, TUNSTEN OXIDESt VANADIUM
OXIDES* AMORPHOUS MATERIALS (U)

AMORPHOUS OXIDE FILMS HAVE BEEN GROWN ON ZR,
TI, Wo TAt NO# AND V BY IONIZED GAS
ANODIZATION. USING THE ION CATHODE AS A SOURCE OF

NEGATIVE IONS* FILMS WERE GROWN ON EACH METAL AT
CONSTANT CURRENT TO 175V FOLLOWED BY CONSTANT
VOLTAGE FOR ABOUT 4 HR. SEVERAL ELECTRICAL AND
OPTI"CAL PROPERTIES WERE MEASURED FOR THE ANODIC FILMS
PRODUCED ON THESE REFRACTORY METALS*. THE PROPERTIES
OF FILMS ,PREPARED BY THE ION CATHODE METHOD ARE

MCOPARED WITH THOSE PRODUCED BY PLASMA AND SOLUTION

METHODS REPORTED BY OTHERS. (AUTHOR) (U)

UE
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AD'737 876 11/3

FOREIGN TECHNOLOG.Y DIV WRIGHT-P'ATTERSON' AFB OHIO

OXIDE LAYER ON THE SURFACE OF OBJECTS
COAT,-O WITH ALUMI-NUM IN VACUUM,

NOV 71 7P SVOBODAqMIROSLAV TSOUREko

VLASTIMIL ;KOSsJIRI 
a

REPT. NO. FTD-HC23"-153
q -T1

Pkjo AF-73q3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TRANS. OF

PATENT (CZECdOSLOVAKIA) 134 171 P1-2 1969t

DtSCRIPTORS (*AN.ODIC COATINGSs, *ALUMINUM

COATI.NGS)o VAPOOR PLATI'NGt.VACUUM APPARATUSo

ALUMINA, $TEAM* AMMONIA, OZONE, AMINESIv

ADDITIVES, PATEN'.So CZECHOSLOVAKIA tU.

IDENTIFIERS: TRANSLATIONS U-1

IT IS SHOWN THAT THE METHOD OF MAKING AN OXIDE

LAYER ON THE SURFACE OF OBJECTS WHICH HAVE BEEN

COA-TED WITH ALUHMI'NUM IN VACUUM IS CHARACTERIZED BY

THE FACT THAT A CLEANED OBJECT WHICH HAS BEEN COATED

WITH ALUMINUM IN VACUUM IS SUBJECTED TO THE EFFECTS

OF STEAM* THE PRESSURE AND TEMPERATURE OF WHICH ARE

SELECTED IN SUCH A WAY THAT THE DRYNESS OF THE STEAM

WOULD BE LESS THAN ONE; THAT AMMONIA IS ADDED TO

STEAM IN THE AMOUNT OF 0.1 TO 50 GRAMS PLR KILOGRAM

OF STEAM THAT ,OZONE IS ADDED TO STEAM IN THE AMOUNT

OF 0.01 TO 10 GRAMS -PER KILOGRAM OF STEAH| AND THAT

AT LEAST ONE ORGANIC AMINE IS ADDED TO STEAM IN THE

AMOUNT ,OF 0.l TO 50 GRAMS PER KILOGRAM OF STEAMs

(AUTHOR) 
(U)

UNCLASSIFIED /ZOMOq
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DDC REPORT 136"BLIOGRAPHY SEXRCH CONTROL NO. /ZOMOlf

AD-739 39,5 1.1/6
'OHiO STATE UNIV COLUMB-US DEPT OF METALLURGIC-AL.
-ENGINEERING

FUNDAME - T-XL STUDIESOF D-ISS-OLUTION AND
PAS5~VFY OF ALLOYS AND' CMPUNS lU)

DESCRI PTIVE NOTE: REPTs FOR I:MAR 70-28 FES 719
F4 8~ 7 4 85P SATEH",R W

CONTRACT: NOOO 16Ao3-o6
PkOJ, NR-0369-085

UNCLASS-IFIED OtPORT

DESCRIPTORS: COCORROSIONo ANOD.IC COATNGS),
toANODIC COATINGS, SOLUBILITY-),t
( ELECT90CtEMISfRYl ANO-DIC COAT'INGS),
T'l.4RMODYNAM!CSo CORROSION INHISITIONs STABILITY,
OXIDES, IRON COMPOUNDS, CHROMIUM COMOOUNDS,
PHASE 'STUDIE$S- ALPY S, 'REACTI-ON KINETICSv IRON
OXIDES, NICKEL tbMUNDS CU)
I DENT'iF-IERSI D I ss oLVIN 4,s CHRQMIVM OXIDES* NICKEL
OXIDES (U)

THE WORK IS CONCERNED WITH THE DI-SSOLUTION BEHAVIOR
OF THREE MATERI'ALS ,NL AQUEOUS 'SOLUTIONS: METALLIC
OXIDESo IRONL BASE COMPOUNDS, AND METAL ALLOYS.
DURING THE FIRST YEAR, THE SICN.IFI'CANT LITERATURE
WAS REVIEWED- FOR THE DI.SSOLUTION OF THE OXtDES AND
IRON BASE COMOUUNDS. A SERIES OF EXkPLORA-TORY
STUDIES ON THE -DISSOLUT-ION AND OXI-DES WAS ALSO
COMPLETED.o A BRIEF STUDY OF TUBERCLE FORMATION WAS
CONDUC.Tt'D (AUTHOR) (u)

U NCLASSI1F I ED



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH-CONTROL NO. /ZOMO'i

OTA-TAWA bOB 7/NTR'. DEOT OF CHEkISTRY

ELECTROCHEML>STRY OF THE NICKEL-OXIDE
ELECTR'ODE. Vs SELF-PASSIVA-TION 'EFFECTS IN
OXYdE-N-EVOLUTION KINETICS', U

4MAR, 68 la'p CONWAYTiB.o Ea;SATTARM.
As iGfLROYiD*

UNCLASSIFIED-REIPORT

AYAILABI'LITY-o PUB. IN: ELECIROCHIH-CA ACTA, V1I'44P677-61 969
S.VPPLEM6J1-ARY NOT'EA SPONSOPEO IN PART BY ARMY ENG'INEER-

RESCARCH LAND DEVELOPMENTs LAS., FORT BELVO~IR,
VAo- SEE ALSO AD-7q2 -879.s

4DESCRIFTORS4 I ON ICK'ELs 02-LECTROCHEMISTRY1 t
0400NidI OT'N~ NiCKEL), O'XI'DES# NICKEL
COMPOUNDS, RtACTION KINETICS, OXIDATI-ON,-$1 ELECTODES, HYDROXI'DES~, ALKALINE CELLS,

j IDENTIFIERS: PASSIVITYs NICKEL OXIDES [~

POTENTIOtiTATIC STUDIES ON THE OXYGEN-EVOLUTIONii REACTION AT NICKEL 'AND OXIDIZED flICKEL SURFACES
REVEAL MNOIITION EFFECTS ISELF-PASIVATJON,)
ANALOGOUS TO THOSE FOUND IN ANOD'IC 'ORGANIC OXIDATIONSI AT THE NO8BL9 MET:ALS, HERe HOWEVERs THE IkH41iBTING
SPECIESt SURFACE OXIDES, ARE DIRECT.LY INVOLVED IN 'THE

4 OVER-ALL REACTION ITSELF,* SIMILAR EFFECT'S ARE
SHOWN' TO AR ISE AT PLATINUM IN ALKALINE SOLUTIONS AND
COMPARATIVEEXPERIMENTS ARE ALSO REPORTED FOR SILVER,
WHERE E'ASILY DISTINGUISHABLE ST'ATES OF SURFACE
OXIDATION CAN BE RELATED TO THE OXYGEN-EVOLUTION
KINETICS AT! OXIbIZED SILVER SURFACESo A K-INETIC
THEORY OF THE SEtqF-INHIBITION EFFECTS IS PRESENTED IN
GENERAL TERMS FOR VARIOUS SUPPOSED OXIDATION-STATES
OF THE SURFACE REGION O'F THE ELECTRODE INTERPHASEt
(AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEAR CH CONTROL NO's !ZONOI

ADii',746 003 13/8- T/1
AlRt FORCE TNST OF TECH WRIGHT-PATTERSON AFB OHIO 'SCHOOL OF
EHE! NEERI.NG

MULTI"-WAFER PLASMA ANODIZ-ATION. (u)

DE'SCRIPTiVE NOTE: MASTER'S THESIS,
JUN 72 71IP ORCUTT,-WILLI'AM B. I

RP.NO* GGC/EE/72n12

UNCLASSIFIED REPORT

DESCRIPTORS: t0ANODIC COATI.NGS, PLASMA MEDIUMhs
I*SEMICONDUCTQRS, ANOD-1C COATINGS)t OXIES,g
TANTALUM COMPOUNDSi CRYSTAL GROWTH, GAS

iDI'SCHARGESs SURFACE PROPERTIESp THESES (U)
tDENtFIERS:, *PLASMA ANOD';ZATION lU)

A PROTOTYPE MULTI'WAFER PLASMA ANODIZA'TION
APPARATUS WAS DESIGNED AND CONSTRUCTED TO INVEST'IGATE
THE MULTI-WAFER PROCESS. THE APPARATUS USES A HOT_
HOLLOW CATHODE TO GENERATE A DENSE DISCHARGE CAPABLE
PF YIELDING H4IGH OXIDEGROWTH RATESo THE SAMPLES
ARE PLACED ,PARALLEL TO THE AXIS OF THE D1SCHAAAE IN
ORDER TO STUDY THE EFFECTS ON 'OXIDE GROWTH AND
Q.UALI-TY OF SAMPLE POSITION WI'TH RESPECT TO DISCHARGE
REGIONS* PLASMA AND ANODIZAT;ION PARAMETERS WERE
VARI-ED TO STUDY THE EFFECT ON OXIDE GROWTH RATES.
THE QUALI-TY-OF THE TANTALUM OXIDE SAMPLE$ WAS
DETERMINED BY VISUAL AND-MICROSCOPIC INSPECTION OF
SUPFACES AND BYPLOTTING CAPACITANCE AND DI-SSIPATION
FACTOR-'PROFILES. RESULTS INDICATE THAT T'HE MULTI-
WAFER PROCESS IS FEASIBLE AND THAT SAMPLES SHOULD BE
PLACED IN THE POSITIVE COLUMN OF THE DISCHARGE NEAR
TH~E ANODE* (A-UTHOR) (U')
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bDC REPORT BIBLIOGRAPHY SEARCH CONTROLNo. /ZbMOI

*AD-7q9 598 IR/2 13/8
AIR FORCE CAMBRIDGE RESEARCH, 'LABS L G HANSCOM FIELD
MASS

CONTROLL',1 SECTIONING TECHNIQUE FOR SMALL
GALLIUM ARSENIDE sAMPLESIP(U

MAY, 7'2' 'P MAGtETe Js 'vC0ME'Ks4 Jo

RE:PT. NO. AFCRL-72-O0'$6
PRO,;, A F!-5 2 0
TAK. 562001,

UNCLK.SIFIED RE-PORT
AVA!ILABILITY: PUB* IN REVIJEW OF St iN7TI F-1C
INSTRUMENTSs V43 N8 PI21'8'.220 AUG 72.

DESCRU P~T.-ORS ( * & L !U 1R 1 E5 , A 0 I-

COATINGS), (OSEMICONDUCTOR DEVICES, MANUFACTURING
-~ METH0DS)t OXIDAT16N-t SURFA'CE PROPERTIES-* TEST

METHODS, TEST EQU.IPMENT U

A TjECHNI,'QUE HAS 'BEEN DEVELOPED FOR SECT-IONING SMAL-L
GALL-IM ARSENIlDE SAMPLE$ USINGANODI-C O11DATION AND
USEQUENT REMOVAL OF THE'OXIDE LAYERS,. IT DIFFERS

FROM THOSEPRE.VIOUSLY REPORTF'1 IN THA-T 'ONLY ONE
SURFACE OF THE WAFER IS EXr-OSED DURING ANOD.I7.AYioN
AND TOTAL IMMERSION I'N' T(E 'ELECTROLYTE IS NOT
REQUIRED. THE USE 'OF kAN AkMbN-IUM PENTABORATi
SOLUTION AS THE ELECTROLYTE AND A RELATIVELY S'IMPLE
ANdDIZATION APPARA-TUS HAS YIELDED OXIDE LA'YERS OF
UNIFORM TWICKNESS ON THE SURFACES OF GALLIUk
ARSENISQE WAFERS. AFTER REMOVING'THE OXIDE LAYERS,
THE, SURFACES OF THE WA'FTE'RS WERE FOUND 'TO 8E
RELATIVELY FREE OF PITT-ING AND MACROSCOPIC DEFECTS.
(AUTHOR) (U)

5 2
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UNCLASSIF'IED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO@ /ZOKO'I1'AD-7-50 28b- !41/6
OHIO STATE UNIV COLUMBUS DEPT 'OF METALLURGICAL

ENdINER'NG

FUNIDAHENT'AL STUDIES OF DISSOLUTION AND
P'KSSIVITY OF ALLOYS AND COMPOUNDS* (U)

DESCRIPTIVE NOTE: REPT,? FOR 1 M4AR 71-28 FEB 721
FEB 72 73P STAEHLERe We

CONTRACT: N00OOI67-A232-OOO6
PRQJ: NRao'36-085

'UNCLASSIFIED REPORT

DESCR I PTOR-S: +WCORROSION INHIBITION*, *BARRItR
COATIN&S)p (*ANODIC COATINGS, SOLUBILITY')*
(iwSTiA2NL'E'SS STEELi CORROS"ION -INHft'TtONiw
SOLUI, ONS-, THICKNESS#- SULFATEg, NITRATES,
PHOSPh.%TESv MOLYBDAtES, TUNGSTATESo dAROONATESv
PH (u)

)OENTIlFIERS: PAS$ IVITY,v DISSOLV-ING, STEEL 30+0
ELL I PSOMETRY (U)

STUD'IES ARE ,REPORTEO 'ON THE DISSOLUTION OF
PROTECTINE FILMS AND ON THE TOANSIEN~T 6DISSOLUT"ION
BEHAVIOR OFFE-CR-NI ALLOYS. THE PROPERTIES
O'F PASS.IVE FILMS WERE STUDIED USI-NG AN OPTICAL
ELLIPSOME TER TOGETHER WITH SIMULTANEOUS COULOMETRIC
MEASUREMENTS. IT WAS POSSIBLE TOiMEASURE F1L14
GROWTH AND DISSOLUTION PROCESSES SIMULTANCOUSLY.I THE~ DISSOLUTION OF BULK 'OXI-DES WAS ALSO STUDlED IN
ACID AND CAUSTIC SOLUTIONS TO ASSESS EFFECTS 'OF
ANIONS AND CATIONS. FINALLY, TRANSIENT DISSOLUTION
AND REPAStIVATZON WAS STUDIED USING TRANSI-ENTLY

oSTRA'INED ELECTRODES HCLD At CONSTANT POTtNTI'AL, 4

5.3
UNCLASSIFIED /ZQOQ4



UNCLASSIFIf-D

DOrC REPORT B-IBLIOGRAPHY SEARCHCONTROL NO. /tZOMOq

AD-750 '10 1/
CAL -FdRNIA UNIV LOS ANGELES SCHO0L OF ENGINEERING AND
APPLIED SCIENCE

THE PROPERT-1ES OF RARE~ ZARTH' METALS AND,
ALLOYS. (U)

DESCRIPTiV'E NOTtl SEMI-ANNUAL TEC.HNICALRtPT-. I MAkl-31
JUL 72t

SEP 72 20P DOUGLAS,.tD Lo' KUE-NZLY-,J.

REPT. NO. UCLA-ENG-7283
CoNTRA CT: DARCI--7O-G-15, APRA- QRDER- .16+3

UNCLA-SSIFIED REP-ORT

DESCRIPTORS: (tNlIKEL ALLOS, 4CORROSLO,'N
RES'IStAkCE), (*AN60kC COATINGS, Ni-CKEL ALLOYS),
ADDITiVESP HEAT--RESISTANT METALS + ALLOrS,
OXIDA-TON9 REACTION KINETI-CS, X-RAY DIFFRACTION
ANALYSIS, R-ARE EARTH ELFIENT§, NLUINA,i YTTRIUfl,
OXIWS, ALUMINUML'ALLOYS,# SCALE,) SPALLAii-ION f u)
I DE N TIF IE R Si 'RARE EARTH CONTAI:NING ALLIOYS U

THE H.,IGH-tEriPERATURE OX;1DATION BEHAVIOR OF
NI3'AL TNV-13 WV'O 4L)' WITH AND WITHOUT
ADDTIONS OF 0,v5% YTTRLUiM HAS, BEEN STUDI-ED OVER THE
RANGE OF 900 TO 1200C IN AIR,. 'NONE 6F 'THE
C'G;IRNLY ACCEPTED RATE LAWS WERE FOLLOWED, BY THE
KINETICS# ALTHOiUGH THt WE1GHT GAINS OF S-AMPLES
CONTAI NING YTtOI:UtM WERE CONSISTENTLY 10 TO 2d%
GREATER THAN THE WITHOUT YTrTRI 'M, THE STEAbY-STATE
SCM.ING RATES WERE IDENTICALs A QUANTITATIVE X-
RAY DIFFRACTION TECHNIQUE WAS USED TO DETERMI1NE THE
KINETICS OF qRQWTHI OF THE PROTECTIAE ALPHA-AL203
LAYER (ONE OF SEVERAL OXIDES FORMED),.- TiE
ALUMINA GROWTH FOLLOWED TH& PARABOLIC RATE LAW UNDER
ALL CONDITIONS STUDIED. THE PREtENCE OF YTTR'IUH
GREAT,Y INCREASED THE SHORT-TIME SCALE ADHERENCE.
AT LONGeR TtMESs HOWEVERs THE OUTER AYER OF
NIALzo' AND UNkEACTED NL'O SPALLED OFF ALONG

4 WITH SOME OFTHE INNER ALO3 LAYER* (AUTHOR) (U

UNCLASSIFIED /Zomo'4
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DOC REPORT 'BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMOI

AD-750 896 it1/6 11/3 13/11-
NAVAL INTELLIGENC? SUPPORT CEN-TER WASHINGTON 0 C
TRANSLAT-ION SERVICES DIV

FIZt-KO-KH1IMICHESKAYA MEKHAIIIKA I1ATERIALOV.
NUMBER 7, 1971. (SELECTED TRANSLATIONS).
SOVIET MA-TERIAL-S SCIENCE.a (U I

SEP 72 l0o
REPTI NO. NISCmtRANS3343,

UNCLASSIFIED-REPORT
AVAILABILITY: AVAILABLE IN MICROFICHE ONLY.

SUPPLEMENTARY NOTE: TRANS. OF FIZZIKO"KH I MICHESKAYA
MEIKHANI'KA MATF.RIALOV, N7 P10-159 i'8-211 87-91 117-1.t

DE-5tR~jPT-ORS?3 4'STEEL9 0BARIER COATIjNGS),

[00PIP0es, C(ORROSION RESISTANCE;), (OSTR -ESS
CORROSIO10N, CRACK PROPAGATION), ('ALUMINUM,
ANODJC COATINGS)l , 4tTANI'UM ALLOYS,
F?'ATIGUEMtECHANICS,)s ALUMINUM COATINGS-,
NI'CKEL, HARDiENINGs FA3LURE (MECHANICS)*
'STRE$SES, SHEETS, USSR (u)

IlDkNTIFIERS; 'ORI,4.. IPE. *ELEtTROMECHANZCAL
'HAOEN'NG, THERHOMECHANI CAL TREATMENT,
T~rANSLAT IONS (U)"

[,CONTENTS: EFFECT OF THE BARRIER LAYER ON
CERTAIN PROPtRTI-ES OF ALUMINIZtEDMEDIUM CARBON STECLi
EFFECT OF ELECTROMECHANICAL HARDENING ON hESI-STANcit
6F-DRILL PIPES TO' CORROSION FATIGUE FAILURE1
CORROS ION-CRACK TRAJECTORY IN BIAXiAL PLANE STATE
OF STRESS,; EFFECT OF ANODIZING ON rAT'IGUt 4IMIT AND
CORROSION-FATIG UET STRENGTH OF OURALU'iINUM SHEETS WITH
STRESS CONCENTRATORS; EFFECT OF STRUCTURE ON
T'ATIGUE STRENGTH OF CERTAIN TI-TANIUM ALLOYS. U

55
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CYoC R10ORT BIBLIOGRAPHY SEARCH CONTROL NOo /Z0MOq

AD-751 203 11/3 7/qI

TEXAS UNIV AUSTIN ELECTRONICS RESEARCH CENTER

LOW TEMPERATURE METAL 0XIDE DEPOSITION BY
ALKOXI'DE, HYDROLYStSt (U)

72 2OP SLADEK+KARL J# ;GI8ERT#W.
WAYNE

'CONTRACT': F'4Ii20-7,1-C-0O9I
PRoJ: AF-q751
MONITO-R: AFOSR TR-72-2091

UNCLASS-IFIED REPORT
AVA3LAB1LITT' PUB. INPR0Clv.ED~hGS OF THE
INTERNATIONAL .CONFERENd~e ON, CHEMICAL VAPOR
DEPOSITION O3RD.), SALT LAKE CITfYr U.TAH. 24-27IAPR 72 P21 -213i .1972,

VESCk-UPTORSa (0Ai400IC COATINGS, DEPOS-IT-ION'i,

(*OX'IbDS# DEPOSItiON), i.MTtALORGANIC. COMPOUNDStI *HYDROLYSIS-)# (4DIELECTRIC FIL'Ms DEPOSITION).
RtSISTANCE(-LCT-IVCALis ANNEALING, REFRACTIVE
INDEX, ALUMINA, NIOBIUM COMPOUNDS, ANTIMONY
COMPOUNDS, TITANIUM-COMPOUNDS. ZIRCONIUM OX'IDES#
REAtcTiON KINETICS (U)

IDENt-IFIERS:; WALCOHOLATESo #CHEM.IC'AL VAPORj DEPOSITIONs VAPOR DEPOSITION#- *OXI-DE COATINGtS.
N1061UM OXI'DES. ANTIMONY-OXIDES,. TITANIUM
DIOXID'E IU)

ALKOXIDES, MIOR)No WHERE M it METAL AN)D R
ALKYLP REACT READILY WITH WATER I4h ORGANIC SOL'VENTS.

THS GNERL RACTONASThANSLATED V NTO THE V-AOR
PHAS TOPRODCE FAMILYOFMTLOXD V

REACTOR. FILMS OF AL1031 N8205v S1 2O3o
T'102o AND ZRO2 WERE O~fAINED AT 25 -,13OC9
FILMS OF VOX AND BOX WERE OBTAINED ,BUT-WERE NOT
TESTED FURTHER* ALL FILMS WERE AMORPHOUS AS GROWN,
BUT AIR ANN4EALING AT 360-14,0O0C CAUSED
CRYSTALLIZ'ATION# THICV 'SHftiNKAGE# AND 1INCREASE IN,

V REFRACTILVE'INDEk. RESI~b. 'ITIE$ AND BREAKDOWN
VOLTAGES WERE FOUND. WITH EXCiPTION OF AL20-3
GROWTH RATES AGREED WITH A QUANTITATIVE MODEL OF
DIFFUSION LIMITED SURFACE REA.CTION# U(AUTHOR)(U
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'DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO' IZOMO'4

AD-752 907 11/3
COATINS AND CHEMICAL LAB ABERDEEN PROVING GROUND MD

SEVEN YEARS TROPICAL EXPOSURE OF FINISHING
SYSTEMS FOR ALUMINUM AND MAGNESIUM# .U)

DESCR'IPTIVE NOTE: PROGRESS REPTos
NOV 72 52P SANDLERMELVIN He 1,

REPTo NO. CCL-319
PRO: DA-I-T-U621O5-A-329

UNCLASSIFIED REPORT

DESCR-IPTOIR5 +9Cb-O TINGSt *CORROSION INHI.BITlON.)

(*ALUMINUM ALLOYSt CORROSTON INHIBITION)t
(6MAGNES'IUM ALLOYS. CORROSION I'NHIBI-TION)
TROPICAL TESTS, CLEANING, ANODIC COATINGS. PAINT
PRIMERS, PL-ASXT!C COAT.INGS. PROTECTiVE TREATHENTS (U)
IDENfIFIERS ALUMINUM ALLOY 202'b MAGNESIU' ALLOY
AZ3il PROTECT-IVE COATINGS (U)

THE REPORT' COVERS A STUDY OF THE CORROSION
RESiSTANCE PROVIDED BY SPECIFICATION FINISHING
SYSTEMS, TO ALUMINUM AND NAGNESIUM EXPOSED IN A
TROPICAL ENVIRONMENTo THE SYSTEMS INCLUDE CHEMICAL.
ANODYCs AND WA-SH PRIMER METAL PRETREATMENTSs PRIMERS
SPECIFIED FOR THESEt METALS IN HILITARY STANDARD
-NO. 171 OFINISHING OF METAL AND WOOD
SURFACESt SEVERAL OTHER SPECIFICATION PRIMERS THAT
HAVE BEEN USED FOR THESE METALS; AND AN EXPERIMENTAL
EPOXY PRIMER, FINISH COATS INCLUDED SPECIFICATION
LUSTRELESS SEH-hGLOSSe AND GLOSS ALKYD ESIN ENAMELS
AND A GLOSS POLYAHIDE-EPOXY ENAHELe SEVEN YEARS
EX'POSURE, SHOWS INI.SHI'NG SYSTEMS ARE AVAILABLE FOR
THE PROTECTION ,OF ALUMINUM ANP MAGNESIUM*
(AUTHOR) (U)
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AD-756 £172 11/3 7/1q
MCMASTfER UNIV HAM-ILTON (ONTARIO) INST F'OR MATERIALS
RE SEAR CHi

A RADIOCHgtlI-CNL TECHNIQUE FOR DETERMINING
DEPTH DISTOIBUti-ONS IN MO, (U)

OCT 71 . 6P ARDRAiM. Re ;KELLYsROGER I

UNCLASSIFIED REPORT
AVAILAB.ILU-T-Y PUB. IN JNLo OF THE
ELEC-TROCKEMICAL SOCIETY, V119 0,2 P27Or27'I FEB 72.

SUPPLEMENRY NOTES REVISI-ON OF REPORT DATED 30 JUL
71.

toAN6DICCOAUlNGSv- *THZCKNESS), (tVIONI BO?1BARoMEO-sT THICKNESS), MEASUREMENT* KRYPTON9

MOL'YODENUM CAN BE '4NODIZED AT UP TO 23SV IN AN*1NA2BAIO7.10' H2Oi AND WATER* THE RESULT'ING
OXID6E FILMS9 WHICH MUSTt'E STABIL -IZED BY COMPRESSEP-
A'IR' DR'YING, SHOW BRILLIANT INTERFEREN.E COLORS',# HAVE
A LINEAR (OR NEARLY LINEAR) tHlCKNES VOLTAGE
RELATIONs AND CAN BE FORMED W(ITH THICKNESSES OF UP TO'
380 'ICR6GRAM/fSQ CM OF OXIDE. WHEN EXPOSED TO 1.0
G/LITTCR AQUEOUS KOM, THE FILMS DISSOLVE
(ST*iP) WITHIN 30QSECp WHEREAS THE UNDERLYIlNG
MET"AL DYISSOLVES AT, A RATE OF QONLY 20 A/HR.o THE
F'ILM THICKNES SES FORMEDON MO WH-ICH HAS BEEN
SUBJECTED TO KR ION BOMBARDMENT ARE S-IMILAR TO
THOSE ON UNBOMBARDED SPECIMENS. IT FOLLOWS FROM
THESE RESULTS THAT THE USE OF AN ANODIZING-STR1PPING
SEQrUtNCE FOR DETERMINING DEPTH DISTRJBUTlVONS IN NO
SHOULD BE POSSIBLE. EXAMPLES OF DEPTHrDISTRIBUT'IONS
FOR 16-kEV KR 9RE GIVEN AND ARE SHOWN, BY
COMPARISON BOTH' WITH THEORY AND WITH PREVIOUSLY
OBTAINED RESULTS FOR W.t To BE NUMERICALLY
PLAUS1IBLE. (AUTHOR MODIFIED ABSTRACT) (U)
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO& /ZDN0O4

AD-760 I71 11/3
BR'AlISH COLUMBIA UNIV VANCOUVER DEPT OF ELECTRWAL
ENGINEER1ING

PLASMA ANODIZAT!0No IU)

DESCRIPTIVE NOTE: FINAL REPT. 21 JUN 71-20 JUN -72s
NOV 72 SOP -PULFREYsDAVID Lt. YOIJNG#

LAWRENCE fOLIVEGRAHAM
CONTRACT: F3'3'171-C..j886
MKONITOR:I AFAL TR-72Z362

UNCLASSIFIED REORT

SUPPLEM-ENT+ARY N~OTE's SEE ALSO REPORT DATED MAR 71-t AD'l'722 '.490.

DESC4I'PToA'S4  (*ANODIC COA-TINGS, PL-A S,-A MEDIUKJ,0.DIELEVITRlc FILMS, PLKSMA MEvM) ATLMo
N.IOBIUM,s SILICON DI1OXID.E, THI-N FILM STDOAGE
DEVICES, CAN ADA (U)

lDiNTIP'ItRS: iANODIZING, THIN FILMS, METAL OXIDE
SEMICONDUCTQRS9 SEMICONDUCTOR COMPUTER STORAGE (U.)

THE PROCESS OF PLASMA ANODIZATION HAS BEEN
INVETIGA.TED- USING TWO SYSTEMS. THE 'FIRST WAS A
COLD-CATI400E DC DISCHARGE -SYS*TEh (REPL'ACING,
APPARATUS DiSCRI-BED IN OUR EARLIER REPO'RTS)' WITH
AUTOMATED ELLIPSOMETRY TO CONTINUOUSLY FOLLOW -THE
GROWTH OF THt OXIDt- THE SEC-OND SYStEM EMPjLOYED AN
R*Fo. O-ISCHARGE WITH GROWTH. OF THE OX(IDE BfI'Nt
FOLLOWED 48Y MONI-TbRING THE INTENSITY REFLECT! VITY OF
S-LIGHT FROM A HE/NE LASER. EXPER1IMENTS ARE
6ESCRIBED WHICH' INDICATE THqAT NEGATIVE OXY'GEN IONS
FORM THE PLASMA ARE NOT biRECTLY INVOLVED IN THE
GROWTH OF OXI.DES ON TANTALUM IN A D-.C. DISCHARGE
ALSO0 REPORTE6 A RE 'DATA ON THE THICKNESS..AND
TEMPERATURE-DEPENDENC'E OF THE RELATION BETWEEN OXIDE
F.IELD AND OXIDE GROWTH RATE FOR THE CASE OF SI
ANODIZATION IN AN R*oe DICHARGE. (AUTHOR) (U),

UNCLA~SSIFIED / ZONq



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHOq

AD-72 '79b 1A.1/3
ILLINOI$ UNIV URBANA MATURIALS RE.SEARCH LAO

ELECTRON( MIC%"ROSCOPE STUDY OF BREAKDOWN AND
REPAIR 3F ANODIC FILMS ON ALUMINUM, IU)

JUN 72 9P ZAHAVIJ, IMETZGERoMs 1
CONTRACT: DA-ARO.Dw3lII2&1'72-G28
PROJ: DA-2-0-06l l,02-8,'32-D
MONITOR: ARDI) 5o63:3-MC

UNCLASSIFIED REPORT
AVAILABILITYo' PUB. lN JNL,- OF THE
ELECTROCHEMJCAL 'SOCIETY, V119 NII Pl'f79-lq85 NOV 72.o

11 P LWE- ETA N.0 T E REVIS-ION OF REPOT OATEb 12 AUG 71.
'SPONSORED IN A'T BY ATOMIC ENERGY COMMISION,
WASH-IN'GTONi Do C- AND THE ADVANCED RESEARCH
PROJECTS AGENCY, ARLINGTON, VA.

DESCRI PTORS': (*ANODIC CP&TINGS, "'ALUMINUM-)
'ELECTRON MICROSCOPY, INTERFACESq SURFACE
PROPER.TiES, STABLILIT' (U)
IDtNTIFIERS': THIN FILMS, SURFACE CHEMISTRY (U)

IN FILMS FORMING IN 2*qM H2SO'4, AT 5 MA,/CM
50, MANY BREAkDOWN EVENTS INCLUDING PIT INITIAYION
WE'RE FOUNO'TO OCCUR CONTINUALLY BUT TO 'BE FOLLOWED B3Y
ALMOST IMMEDIATE REPAIlR,. SO' THAT THE STABILITY O0
F'ILM GROWTH WAS ,DUE NO~T TO THE ABSENCE OF BRE A'KDOWN
BUT TO THE EFF'ICACY OF REPAIlR, A RELA>TIO' BETWEEN
THE S'ITES OF BREAKDOWN AND SUBSTRATE STRU-CTURE WAS
NOT INDICATED. FILM GROWT1H WAS INTERPRETED AS
OCCURRING THROUGH A COMPA-CT FILM AT PORE BANSES9 A'S IN
THE CLASSICAL MECHANISM, ANDO ALSO THROUGH BREAKDOWN
ElTENSION 'OF A PORE NEAR TQ THE METAL I'NERFACE -AND
REPAIR 51 REANODIZATION TO F'ORM A NEt4ISPHER'E OF
'COMPACT FILM EXTENDI'NG INTO fTHE SUft.TRATE@ AN
INTERPRETATION OF THE GEOMET0R4CAL STRUCTURE OF THE
FILM IS PROPOSED* (AU.HOR) (U)

UNCLASSIFIED /zOMO4



UN CL ASS IF I ED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOlO4

AD.7,64 25310-
ESO INC YARDLEY PA

MAGNESIUM FILM STUDY, lu)

DESCRIPTIVE NOTE: SEMIANNUAL REPTw 'NO. 1-, 15 O4Yle,5
I; NOV 72,

JUL 73 127P BUTLERoWo O~o ;,DAFL'ERtJ.
Re lDOjJ* Be ;HULLN. He

CONTRACT: DAiB07-72-C-0184I
PROJ: 1-T-642705-A-053
TASK: I-T-6627O6-A-O5302
MONITOR20 ECON 0-18 4ii--72

UNCLASSIFI-ED REPORT

D ES C*RIPT 0RS I*DRY CELLS, 'IANODU' COATINGS),
(.tIAGNES.UMt DAY CELLt-)- HY-DROX-IDES-9 MAGNESIUM
-OXIDES, FI-LMS, C.ORROSjON, PRIMARY CELLS, SURFACE
PROPERTIES, CHRQMATES,q
RE1.IABILIUTY(ELEetR.ONItS) (U)
MiENTIFIERS: OMAdNESIUM CELLS# MAGNESIUM
HYDROXIDES(u

4 THE REPORT DI-SCUSSES A STUDY OF THE STRUCTURE AND
4 COMPOSITION OF THE VARIbUS''FILMS THAT 'ARE VORMtD ON
* THE MAGN.SSIUM DRY CELL ANODE F'RIOR TO AND DURING

STORAGE9 AND DUR'ZNG D-ISCHIARGE, FOR THE PURPOSE OF
ELIkINA-TING OR REDUCING THE DELAYED -ACTION AND THE
UNPRODUCTIVE CORROSION ENCOUNTERED IN THE MAGNESIUM'
'DRY CELL* SPECIAL E1PHASIS' IS PLACEDJ UPON

I CORRELATION OF TEST DATA' WITH APPLIC'ABLE'DRY CELL
PARAMETERSo IMOIDIFIED AUTHOR ABST-RACT) (U)

UNCLASSIFIED /ZOq'
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DOC REPORT aIBLiOGRAPHY SEARCI CONTROL NO.. /201Q04

A D-767 001 7/if
FRANKFORD ARSENAL OHILADELOHIA PA

ANODIC ELECTROLUMINESCENCE OF ANOD11C FILMS ON.
ERBIUM AND HO0HIUM METALS IN SODIUM
ALUHINATE SOLUTION, (Ul

MAR 73 16P GRUSSiLEONOARD Le tMACKUS-t
THOMAS .4. :SALOMON ;R* Es

REPT. NO. FAA73.d4
PROJ: DA- 1-T -06 110 2 -B-3 2- A

YNCLASSiIFIED RtPORT
AVAILABIL-TY" PUB. IN OR0OCE E D-1N G OF' THE
tYMPO.SIUM ON OkilbEi-tLECtRoLYTE INTERFACES4 P276-287
19739.

DESCRIPTORS: (*ELt-CTROLUMINEScENCE..o *ANODIC
COATINGS) E_0BIUM, 'HOLMIUM, "949CT ODES,s
S.OLUT1'ONs,' tLtCtRdCHtM'IST9Y, T EM ER'ATNRk o
SPECTRA IVlSfiLE +ULTRAVILOLET)# ALUMINA7ES (U)

ANQDI-C ELECTROLUNINESCENCE OF AY00IC FILMS 6~N
ER8fUM AND HOLMIUM MET"ALS WAS 4ST UDIED 'IN SODI UM
ALUMI'NATE SOLUTIONS AS A FUNCT'ION OF TEMiPERATURE AND,
VOLTAGE* THE RESULTS SUJGGZST _THA-T
ELECTRO4UMINESCENCE OCCURS AT THE OXIOE'-E49CTRfOLYtE
I.NTERFACE'. (-AUTHOR) (:
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM(f1

AD-812 998 11/ll 1116
PHILCOa.FORD CORP NEWPORT BEACH CA:LIF AERONUTRONIC' DIV

OPTIMLZ-ATJION AND EVALUATION OF ALUM.INUM SEALINGt (Ul

DESCRIPTIVE NOTE: FINAL REPT.- 1 JUN 65-15 DEC 66,s
MAR 67 sqP FASSELLoWY He , JR;

-CONtRACT,: AF 33L(615)"27$7
PROJ:' - AF-7381
TASK: 738107
MONMITaR: AFML TR-67-71

[ UNCLASSIFIED REPORT

I'DES-CRIPTORS: (*ALUMINUM ALL fS, *CORROSION),

(*CORROSION INHIBITION, *ANODIC COA-TINGiS),
COLLOIDS$ NICKEL COMPOUNDS, ACVTATE~s SO D IUM
COMPFUNDS, S-ILICATES, XANMATERIALS1I,
CHROMATES,o HEAVY WATER,; ELEtTROLYTES,o SURF-ACE
PROPERTIES, F'ILMS, OPT MI ZAtION, 'C OROSIO~i.
RES-ISTANT ALLOYS, X-RkY DIFPRACTINOAN'ALYSIS9 SALT
SPRhY TESTS, NITROGE J OXIPES9 PH, MOLYBDATtSs
POLYMERS, OklDESo 5PE:CTRAI INFRAREDi, SURFACE
AREA, DI1ELECTRIC PRCIOERTIES, ELECTRON MIUCfOSC0fYs
N~TIGUE,(0MECHANIC'S) (U)

IDENTIFI-ERs~o NiTROGEN TETROXIDE, ALUMI'NUM ALLOY
7075i, DICHROMATESt TITAN, ALUMINUM ALLOY 2O2'q,
ALUMINUM ALLOY 7478t ALUMINUM ALLOY 7,079 (U)

PRELIMI'NARY STUPJES SHOWED THAT OUTSTANPING
CORROSI'ON REST2ANCE TO HUMID N20'I ANDSALT FOG
COULD BE ACHIEVED'ON, PULFURIC ACID ANOD'IZED 7D7S!-T6
ALUMI'NUM ALLOYS WHEN SE'ALED FIRST WITH NICKEL ACETATE

L FOLLOWkD BY SODIUM DICHROMATEs IN THIS STUDYs THE
NICKEL ACETATE-SOD-IUM DI-CHROMATt SEALtNG PROCEDURE,

V TERMFD DUPLEX SEALbJtGo WAS INVESTIGATED IN DETAIL FOR
2024-T3# 7075-T6,. "08-$T6 AND 7079-T6

F ALUMINUM ALLOYS TO IDENT'IfY THE TREATMENT
COMBINATIONS GIVING OPT'IMUM CORROSION RESISTANCE.
THE PROCESS VARIABLES STUDIED WERE SEAL SOLUTION
iMMERSION TIMES, TEMPERATURES AND CONCENtkATIONS.
FACTORIAL DESI-GNED EXPERIMENTS WERE USED, FOLLOWED
BY STATISTICAL ANALYSS OF THE CORROS-ION RES-ISTAN.CE
OF THE. TREATMENT COMBINATIONS@ THE NICKEL ACETATE
SEAL TEMPERATURE WAS FOUND TO BE THE PREDOMINANT
VARIABLE AFFECTING CORROSION RESISTANCE. THE
LOWEST TEMPERATURE, 100 Fs RES'ULTED IN THE BEST
CORROSION RESISTANCE*

63 (u)
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Doc REPORV BIBLIOGRAPHY 'SEARCH CONTROL t40.s /ZOM09

AD-m836 5-31 I i t 2212
AIJR FORCE MATERIALS LA8,WRIGHTwPATTERSON AF8 OHIO

qFPECTS OF VACUUM-ULT-RAVIOLET ENRVXRONMENt ON' OPT.ICAL
PROPORTIE5 OF BRIGHT ANODIZED ALUMINUM TEMPERATURE
CONTROL COATIJN6S* (U)

DESCRIPT\IVE NQlTE' REPT, FOR MAR-StP 09,

HklY 68 32P WEAVERPJAMES He i
RtPT* NO. ATHL-TR-6?-421

3' UfCLASSJF.IED REPORT

StSIIT~oOPT~idAL, PRO0ERTIES, SPACE
CNV-IR.NME:N-TAL 'COdNDfiTION$,s TEMPERATURE# SOLAR
RADTA.T!ON JLTRJIOLET RADAIN ,

IDiEf'fFltkS: AN6JDIZE[ ALUMINUM, '
GkAoHSlCHARTS) ()

I44
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UNCLASSIFIED

DDc REPORT BIBLIOGRAPHIY SEARCH CONTROL NO. /ZL1HO

ARMY MIISSILE COrnIAND REDSTONF ARSENAL ALA STRUCTURES AND
HECOIANICS LAS

SELF-HEALIN4G PROTECTIVE COATINGS. U-

DESCRIPTIVE NOTE:, FINAL ROPT-,
SEp 68 13P FRUCHTNICHT#OCKE C. ;PARk,

BOOBY C6.
REPT. NO* RS-TRw68,eII
PRdJ,: 0---2qIA3f

VNCLA$SSIFI'ED REPORT

DESCRIPTORS: (*MAGNESIUM ALLOYS, *ANODIC
COATING4S)s VANADATESs FLUPRLOES s AtM QNIUM UCOMPOUNDS, ELECTROCHEMISTRY, SOLUTI:0WS, D'IFFUSION UIDENTIFIERS:* PROTECTIVE COA'T'INGS (.

LABORATORY RESEARCH WAS, COf4DUI:rED OIN THEDEVELOPMEtR1 OF PROTECTIVE (.S5LFbHEALINlra COATI.NGSON~ MAGNESIUM ALLOYS- GASEOU$ DIFFUSION, REAOTIVESOLUTIONit AND ELECTROCHEMICAL METHODS OF APPLICATIONWE-RE INVIESTIGATED. THE FIRST TWO METHODS WEREUNSUCCESSFUL; HOWEVER, ELECTRO'CHE*ICAL METHODStEMPLOYING k 81FLUORIDE, META-VANADATE SOLUTION
YIELDED COATINGS OF- A HIGHLY PROTECTIVE NATURE ON'NAGNESiUM AND ItS' ALL4YSo IAUTHOR)

___ UNCLASSIFIED
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEAR ICH CONTROL NO, /ZOMOS*

AOi-257 20q~

CLAPP (WILLrAM F) LABS I4JC DUXBURY MASS

PRESERVATIVE TREATED MAPINE EXPOSURE TEST PANELS,
NSIA 1953 SERIES (U)

DESCRIPTIVE NOTE:: FINAL Ot*PT*
MAY 61 19P

AEPT.- NO.* i112
CONTRACT; NOBS78875
PROJ-: WS-O'32,iO1

U NCLASSIFiED REPORT
AV'A1Lk8ILITY_: REFERENtE ONLY AFTER ORIGINAL -COPIES
ARE EXHAUSTED,.

DESCRIPTORS;. OANTIFOULING COATINGS, *SHIP HULLSs OWPO~i
AR~iENI'C COMPOUNDS# CHROMATES, COATINGSt COPIPER COATiNk-so
COPPER COMP'OUNbDs,EFFECTIVENSS-l tUNGU5PR6OOFINGt
t'NSECTI-CIDES, MARI'NE 'SORERSY MOISTUREPROOVINGs #AINTS',
PRESERV*kTiONs SHIPS@ TEST METHODtS TESTS 10'

A SERIES OF MARINE EXPOSURE TEt,,T PANELS WERE
DE-VISED' TO STUDY PRESERVA'TIV& RETENTION AND,
EFFiCTIVENESS OF COPPER-TREATED, WbODEN H4ULLSo A
NUMBER OF'SPECIMENS WERE PAINTED WITH NAVY
FORMULATIONS 16K AkND VINYL. ANTIFOULING PAINT
FORMULA 121' CELCURE 1ACib COPPER CHROMATE)v-
CHEMONI'TE (AMMONIACA. COPPER'ARS0ENITE)., AND
GREENSAL~t (CHROMATED COPPER ARSENATE)o,WERE
SUPERIOR TO COPPERILZED CHJROMATED ZINC

( CHL.ORIDE AND'OPPER 'NAPHTHANATEf. THE 16X
AND 121 PAINT FORMULATIONS WERE COMPATIBLE WITH THE
TREA-THENTSI THE 16X FORMULATION WAS EFFECTIVE FOR 2
YE'ARS, WHIL 'E 121 FORMULATION WAS EFFECTIVE FOR 3
YEARS'. (U)

Proceding Page blank

JILwe 1;cT F IFDl/O.



UNCLASSIFIED,

DDC REPORT BIBLIOGRAP$V SEARCH CONTROL. O./ZKO

'AD0026 36&1
KIAMI UNIV FLA WAINE LAS

A N fI 0U L tNG6 POTENT-iALS QF PEST.C10AL MATtRILS (U I

M'AR 61 1 lvh RkPT. NO. 61070
CONTRACT.: NdASS9, 61OZ

UNCLA'SSIFIED REPORT'

DESCRIPTORS:9 *ANT.17OULING COAT;INGS, *FUNGUSPROOFING,
OGERMICIDES, *MARINE BI'OLOGY, OPESTICIDES, *POROUSIIMATEkIALS, ALGAE, AQUATUC ANIMALSs -BARNACLES, 'COA*'NGS#
DziFFUSION, EFFECTTIVEWiSS, FOULING, INSTALLATION, MARIN~E
BORER5, 14ETAL-ORGANI'C COMPOUNDS@ ORGNIC COATINGS,
ORdANI-C C-OMPOUNDS. 'AINTS, SEA WATER., TEST EQUI-OIENT-i
TESTl ME-THODS, TROP'iCAL DETERIOflATIOm (,U)

RESULTS 'OF !NVEFTI'GATIlONS CONDUCTED BY THE,
MARINE LABORATORY- DURING THE PERIOD MAY 'Le ;9617
THROUGH JIUNE 30, .1960# CONCERNING THE AN-TIFOULING
POTENTIALS OF PESTICIDAL MATERIALS ARE PRESENTED.s
THE ULTIMATE OBJEtIlVE OF tTS PROGRAM WAS TO
SELECT CHEMIlCALS WHUCH USED SINGL.Y OR IN ASSOCIA16N
WITH OTHER CHEMI-CALS WOULD' OFFER COMPLETE PROTECTION
AGAINST THE ENTIRE SPECTRUM OF FOUL-ING ORGANiSkS
USUALLY~ FOUND IN TROPICAL WATERS., UAUTHOR) ~ J

70
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DP.C REPORT 8I1BLIOrsRAPHY SEARCH CONTROL NO- /ZomOs

AD-278- 35-6
NAVAL CIvIL EN6aINEERI-NG LAB PORT HUENEME CALIF

PROTE'C'TIVE COATINGS FOR STEEL PILINGs RESULTS OF 30-
MONTH TESTS IU)

JUN 62 52P ALUMBAUGHNRoLe
REPTs NO. NCEL-TR-19q
PROJ: Y-ftOQ7-08-4Ol

UNCLASSIFICD REPORT

OtSCF1IPTORS; ABRASIV.E~s ALUMINUM COAT.INGS, ANTIFOULING
COATINGS, APPROACH L.IdkTS.s ASFHALTr CO'ANDA EFFE9Te
C ORROSION 1JNNZBITTONt DEGRADATION. 'PHONOLIC PLASTI'CS.
F-L-AS-T-CSo SEA, WATER. 'STEEL.i SfavukaiSSNTEI
RUBBER, UNDERWA-,TERs VARNISHES.# VINYL OADICAL-o -ZINC
CdATINGS (U)

EIGHT COATING SYSTEMS WERE EVALUATED AS, PROTECTI'VE ;C '0AT IN 6
SYSTEMS FOR STEEL 'PILESe COATEO SHEET AND H P'ILES WERE
DRIVEN IN THE SURF AT PORT HUE~NEME AND; EXPOSED 't2 TO 30
MONTHS. A -.VINYL MASTI'CCOATI-NG WAS THEAMST ECONOMICAL
PROTECTriON.

71
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DOC -REP~ORT Z99_-RLJOGRAPH~Y SiSARCH CONTRUL. NOt /ZOIIOS

PUGET SOUND- NAVAL SHI;PY-ARD BREMEWTON IWASH MATERIAL,
LAS

REINfbAC ED PLA4T1C COATINGS FOR THE, PROtECTION OF USTEE.L SUR~fACE56

OESC01"YE NQt- -PROGRESS REPTst
JUN- 62' 36PHELPSiH. Eo 4

REPTo NO.' P .300 -13

UNCLAS51:FIED REPORT

D{~ ESC-1PTOAS5 OANTIFOULING COATING#S. *PLASTIC COAtIYG S,
'CORROt-!QN DEGRADATIONi~, 'EFFECTTVENtSS* METAL PLATES,
PLA_ TtS, SEA WATER* STEL. SURFACES ~

ANTIFOULING PAINTS AP0PLIED OVER PLAST-IC COATED MILD
tTEEL ?ANELS HAVE 13EEN £)XPO$Eb TQ\ EITHEA FULL OR PART
T:IME SALTWATER INMERSILON FOR APPROX)IMMiLY PIlVE
YtARS* THE 'EFFECTIVENESS OF THE ANTIFbULdNG PA'INTSL AND THE PLAST'IC SAACOA&TS 1S EVALUATED. '(AUTHOR4 (M

72
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POC'REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMOS

AQ'GET SOUN NAVAL SHIPYARD BREMERTON WASH MATERIAL

~4 LABS

REZPW0ORCED PLASTIC COATINGS FOR THE PROTECT'ION OFf STEEL SURFACiS- U

DES.CRIPTIVE NOTE; FINAL REPTat

REPT. NO. P 300 1'4

UNCLASSI-FIED REPORT

rESCRIPTORS: OANTIFOULI-Nd COATfINGS, OPLAST;C COAT'INGS,
ATMOSPHEREt CORROSION# DEGRADlO'N, EFOECTIVENESSo METAL
PLATES, PLk'TJCs, SEA. WATER, STEELP SURFACS4(

PLASTIC COVERED MIL-D STEEL PAN1.LS COATED WIT1H
EITHER BOOtTO OR TOPIlDE PAINTS HAVE BEEN EXPOSED-TO
EflHER. PkRST TIME SALT WATER IMMERSIPN OR, A'TMO5PNEkIC
CONDIT-I'QNS FOR FIVE YEARS! THE EFFECTIVENESS OF
THE PAINTS AND THE UNDERLYING PLASTICS IS'EVALUATCQ.
(AUTHORj (U)

&'
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DDC REPORT BIBLIOGRAPHY' SL'ARCH C0141ROL NO, /ZOMOS

413-14U I'l
A rORk.6T eHoVVT6 LRb MADISON WIS

PRESENT 'STATUS OF RtSULTt'T.YPE -;PECIVI-CATI.ONS -FOR
TRiATtb WOOa P

NOV 62 f. v aAECHLERs~H.)
REPT. NO* 2260

UNCLASSIFIED REP"ORT

DESCRI'PTORS: *ACTIN;UNF oANtIFOULZ'NriCOAT'INGS.9 'WOODI
COAT-INGSi CEOSOTE4I DEGRAP4k71ONt GRILLESt PHENOLS-o
PRESERVATIO0N, PRQCESSI'N~t TEST METHODS Ul

RESULTS-TY0E S*PEC-IF-ICAT-IONS FOR MOO~TE WOOD. RELIASILITY
AND sT:'ANDRI~TO PRErSE~V'lflV ~ ~TI-ON ASSAYS O

POLES, PILING AND LUMBER-o. INSPECTIONS A-T TREATING PLANT,
AND/OR AT DESTINATION. ASSAY OF BORINGS.@

74
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DOC REPORT SIBLIOGRAPHY SEARCHf 'CONTROL N09 /ZOMO%

AD-4~12 769
NAVAL APPL-IID SClENClE LAS 'BROOKLYN N Y

PATROL CWAT (HYDROFOIL)-, PC0-le ful

AUG 63 so
REPT. NO* kASL-'4759-1q

UNCLASS:IFIED AEPORT

DESCRlZPTbRS: ('COATINGS, CORROSION INHIBITI-Otdo
(.CAVITATI^,ON9 EROS-1ON~o (-tAN-T;IFOUL4NdG COATIN-s15
,PAINTth FOILS.,, FLAPS9 MARIlNE RUDDERS, PO
TE7C.TfVE TRE-ATMENtS,g XALOC FtBON PLASTICS@ (U)
IDENTIFI"ERS: 19-63. POLYISOBUTYLE9~ NEOPRENE. UT)

W-M CAV.I-T'TTION EROSION, RESISTANT COAT-INGS WERE APPLIED
TFOI-LS, STRUTS, FLAPS AND RUDDERS. CONDJTI0N-

RM; AFTER 'STATIC IMMERSION FPOR FOUR MONTH PE RlOW A S
OBStRVEb. 1-NUTHOR) U

UNCLASSUIiED /ZOO
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DOC REPORT B3BL.T0GRAPHY StEARCH CONTROL MOs /40iiofi

AD-600 397
CLAPP IWIL.ILAf IF) LABS INC DUXBURY MASS

THAME,! "CELPLYS PA4lELSe (U)

DESCRfL'PtIVE NOTE: FINAL REPTo
MAR 6'4 SP

REP/,t. NO* WFCLl2813
CONTRACT: NOB59OO''4

UNCLASS;IFIED REPORT

SUPPLEMENT'AR -NTE;

6ESCRIPt.0RS5 (*PLYWOODi PROTECTIVE TREATMENTS),oii (*ANTIFOULINg COATINGS's LlQUI-O IMMERS-ION TESTSbi
PROTECTiVE TREATMENTS, IMPAEGNXTION", iMARINE BORERSs
LiQUI-D I-M RS1ON TE-STSr SE-A 'WATERs LI-FE -EXPECtANCY9,
PRESERVATION ful[
IDENTiIIRS: CELCURE (U)

THE RESULTS OF SEA WATER I?*IERSION TESTS 'INDI'CATF.
THAT-: THE CELCURE-TREATE0 MAHOGXN.Y PLYWOOD KNOWN
A-S 'THAMESCELPLY WAS SUFFICIENTLY RESISTANT TO

~' IMARINE BORER &ATTACk To kER1T FURTHER CONSIDERATION
FOR 'MARINE U-SEo BUT 7HE LEAGTH OF THIS TEST. 36
MONTHSt WAS NOT ENOPGH TOCONCLUSIVELY PREDIC-T AN
EXTENDED LIFE FOR THIS PRODUCT. FORMULA 105 AF
PkAINTs 80OtH ALONE AND APPLIED OV9R FORMULA 1_0
'p'ETREATNE.NTs IS COMPATIBLE WITH THI-S PRODUCT AND
SHOWS A GOO RVC' LIFE OF AT LEAST 3'6 MONTHS,
FORM4ULA 121 AF PAINT IS CCMPATiaLc WITH THIS
PRODUCT AND SHOWS AiGOOD SERVICE LIFE OF AT LEAST 36
MONTHS-. (-AUTHOR) (J
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZONOS

CLAPP (WILLIAM F) LABS INC, DUXBURY MASS

PARINARIUM SP- LZ8ERIAN PINE-AFRICAN OAKAFRICAN

WISHMORE , 1U.)A

- DESCRIPTIVE NOTE FINAL REPT,
FEB, 6q 8P

REPT NO- WFCL-1207
CONRACT0 NOBS0Q44

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON-AFRICAN WOODS*

K DESCRIPTORS: 4(#WOOO, ANTIFOULING COATINGS)-

,0ANTIFbULINd COATINGS LIQUID IMMERSION TFSTS)o LIQUlD
Ei IMMERSION TESTS9 SEA, WATER, PRESERVATION, MARINE

-I BORERS U)

-AFTER SEA, WATER IMMERSION TESTS, ALL PANELS COATED
WITH FORMULA 1'21 ANTI-FOULING PAINT REMAINED NTCT
AND THE PA-NT COAT REMAINED SERV-I'CEABLE AND RT'AjNg

ITS ANTI1-FOULING PROPERT-IES 'FOR THE ENTIRE 33, MONTH
'PERIOD* THE LIBERIAN P-INEe AFRICAN OAK AND
WISHMORE PANELS COATED WITH FORMYLA 105 ANTi4

FOULING PAINT REMAINED INTACT* THE PAINT 'CoAT

ITSELF REMAINED SERVICEABLE AND RETAINED ITS -ANT11
FOULING PROPERTIES FOR, THE ENT'IRE 33 MONTH PERLQQs
TWO OF THE THREE PARINARIUM PANELS COATED WITH
FORMULA 105 ANTI-FQULlNG PAINT WERE 'ATTACKED BY FEW
TO SEVERAL ABORTIVE, BANKIA AND A FEW SMALL
PHOLADS. ON THE PARINARIUM PANELS THE
FORMULA 1'05 PAINT RETAINED ITS ANTI-FOULING
PROPERTIES TO THE END OF THE TEST PERIOD BUT FAILEDi -. AS A COATING AT 2q MONTHS (U)

1'i
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DC REPioRT 6i-BL-bGRAPHY SEARCH CONTROL NOs /ZOMO '

CLNPP (,WILILIAM F) LASS INC bUX8UR.Y MASS

SOUTHERN YLOW PINE SAPWOOD PANELS WITM' COPPER
SULPHONATE- (U)

DESCRIP~TI4E NCITE- FINAL REPT'.
MAIR 6'$ 6p

C-ONTRCT: NOBS90044'

UNCLASSIFIED REPOIRT

SUPPLE.MENTAY NOTE:

DE5CRI PTOR S (..WOODs PROTECT.IVE TREATMEWNTS),
I 'PPROTECT IVE, TREATMENTS, L'IQUiD" iMAERSljN TESTS-)t LIQUI'D
I'MMERS-ION TiSTS,o SEA WA-TERo IZMPRE'G1JAT5-01, CoPE
COMPOUNDS, SULFONATES. , rFULN COATINGS, :MAR IN
BOKERSo. PRESEVATI-'ON(U

TH'I S REPORT ORESENTS THE RESM1LT5 OF SE.AWATER
IMMERStION TEST-S. AFTEA SIX AR{D ONE-HALF YEARS
EXPOSURE# UNPAINTED PANELS TREATED W-1-41 COPPER
SULPHONATt SHOWED' REMkRKABLE RMSST"ANCE To MARINE
SORER ACTI'VITY-@ THERE WERE'SPASMODIC EV16ENCES OF
SMSAYONIC BANKI'A AND PHOLADSo BUT NO PENE-TRATI1ON*

ALL ANEL WEE IN GOOD CONDI-TIQN AT THE CNLSO
OF THE TEST AND THE",R PR 8A8LE SERVICE LIFt COUL P BC
PROJECTED0 SEVERAL MORE YEARS.* COPPER SULPHON'ATE
TREATED PANELS AT ALL REtNTIONS TESTED SHOWED A
DEFIN'ITE ANTIPOFULING INFLUENCE OVER A,21'$ MONTH
PERIQD. BECAUSE OF PEELINO AND CRACKING, FAILURE OF
FORMULA 12-1 ANTIfOULI1NG PAINT BEGAN AFTER A YEAR'S
EXPOSURE AND THE;PAIXNT WAS'ALL GONE BY 2q$ MONTHS,
THE TREATED PANEL ("NOW EX.(POSED UNCOATED)
EXHIBJTgD THE SAME ANTIFOUONG PROPERTIES AS THE
ORIGINAL UNCOATED TREATED PANELSi FORMULA 10.5
ANTIFOULING PAINT WAS MORE SUCCESSFUL THAN9 THE 121
ANT IFOULING.PAINT. CRACKING AND 'PEELING STARTED AT
A YEAR9S EXPOSURE BUT THE COATING LASTED UP TO 46
'MONTHS9 THERE WAS NO EVIDENCE OF MARINE BORER
ATTA~CK IN THE COATED' PANELS AS LONG AS THE PAINT WAS
PRESENT. UAkUTHOR) (U)
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[UNCLASSIFIED
DOC REPOR.T BIBLIOGR-APHY- -S"E A R~fl- CuNiL NOs /Z01MO5

DEPARTMENT OF THE NkVY WASHI'NGTON D C

RAP-ID 'MET.HODS OF TESTI.NG ANT-IFOULING PAINTS FOR
OCEAN-GOING SHIPS~j (U)

66 1 2P GLOTEVoVs N. ;GUREVICHsoE*,S, 1
GEINEE. i

RE:PTi No, TRANSLATION-2059i
M 0N4ITO0R,,' TT .6-05

UNCLASSIFIED REPORT

SUPPLEMNTARXY NOTE: OB USKGRENNYKH METODAKH
ISPYTANIYA' NEOBRASTAI.USHCHIKH KRASOK OLYA MORSKLKH
SUD 'OVt TRANS* OF LAKAKWAOCHNEMATtRIALY I IKH
PRIM'ENENI'E (LUS0_R NO, PO-3.6 1~

D EtCRIP T OA S (*ANTtFOULING COATINGS,# MOD.EL TE-STSJs
(*HOP9L TESI'St ANTS'FOULINP COATINGS)., I TEST

41ETHODSo ANT'IFOULING COATINGS) v SHIP#S, ;EA WATER,
LIFE EXPECTANCY,, TOXI'CITY, USSR (Cul

THE K-TNE'TICS OF THE PROCESS WH5REBY COPPER IONS
TOXIC FOQR MARINE ORGANISMS ARE LEACHED FR )M
c-ANTIFOULkNG CO-ATiNGS OF KHV-'5 AND KHS-79 PA7INTS
WERE STDIED.# IT WAS SH'OWN THAT THIS PROCESS TAKES
:PLACE AT DiffERING TEMPERATURES, 'CHLORLON
CONCENTRATLONjS AND LEACHING MEDIUM PH#. AND THAT 1T
FOPLLOWS EQUAL REG6ULAR PATTERNIStFOR BOTH PA.INT-S
TEMPERATURE9 HOWiEVZR, IS THE MOST IMPORTANT FACTOR
DETERMINING THE LEACHING SPEE'P OF COPPER- FROM
COATINGS. IT I-S RECOMMENDED THAT A FAST METHOD OF
DETERMINING, THE EFFECTIVENtE~ OF 'ANTIFOULING CO&kTINGS
,BE USED EMPLOYING A GLYCINE SOLUTION-1 it IS ESSENTIAL
THAT THE SAMPLES BEING TESTZD BE THERMOSTATICALLY
CONTROQLLED AND 'ROTATED IN TkE LEACOiNG MED-IUMc AN
IMPROVED QUICK METHOO HAS BEEN DE&VELOPED FOR
DETERMINI'NG THE LEACHING SPEEDOF COPPER FROM
AN-TIFOULING 'COATINGS IN A THERMOSTA-TICALLY CONITROLLED
APPARATUS, THItS METHOD IS SUITABLE FOR CHECKING
THE EFFICIb.NCY OF ANTIFOULING PAINTS BOTH WHEN PAINT
F ORMYLAS AND COATING SYSTEMS ARE BEING DEVELOPED AND,
WHEN THE QUALItY OF INDUSTRIAL OUTPUT IS BEING
INSPECTED. 4A'UTHON4 (U)
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Dot REF691 -6 BLIORAH SEARH CONTROL NO. /ZOMOS

0D-620 863 1,143
DEPARTMENT OF THE NAVY WASHKNGTON 0D 'C

-USE OF ANTIl-CORROSO4' AND, ANTl-FbULl'NG PA'INTS' BASED,
O6N COAL TAO AND ITS Mi XTURES WITH PHENOL OR EPOXY
RE$SINS, s

66 6p liRALYAN4T5,Ee D. MUROMTSEV',

REP a- NOs TRANSLATON-'26i

UNCLASSIFIEO Rf#0.RT
AVA~BIl-, M2CROFlCH.E ONLY AFTER ORiIINAL COPIES
PXHAUSTto,

SUPPLEMENtARY NbTE': PR'IMENENIE A'NTIORROZONNYKh, I
KcEQ6RKS-TA10Hr'HlKH, KRASOK NA, OSNO,V KAHEN~4OVGOLNOG0
PEXA ILI, SHESI EGO S FENOLNYM1 1 EPOKSIDNYM1
SMOL! TRNS Os AKOkRASOCHNE tATEiRlALY I I'KH
PRIMENENIE (USSR) NS P'$'f6 1464t.

OESCRIPTqRS: J*ANTIFOULING -COATIGS,9 T!AR),
i*CORROSl,0N INHIB'I-T1&'ON, TAR), (*TARPHNOS
ANT7IFOULI'NG COATINGS)t COAL. HIXTURES.oPEO~
EPOXY PLASTICS., EFFECTIlVENESS, USSR (U)

TRANSLATION OF RUSSIlAN RESEARCH: USE OF ANWTm
CqRROSlON' AND ANTJ--VOULtNG PAINTS BASED ON tlOA& TAR AND VTS
MIXTURES WITH PENOL OR EPOXY RESINS.'

UNCLAIFIED /ZOf1OB



-UNCL-A SSIFIED

00C RJEPORT tifBLIdGRAPHY SEARCH CONTROL14O~t /10OS

AO-68k, 733 1/
CENTRAL INST OF 'fISHERZ'ES TECHNOLOGY COCHIN ( MUMA

AhTIFOULING PROPERTIES OF tEM$ERALD GREEN#: A
PRELIJ'IINARY OBSERVATIOk, tU)

bP Bp ALAAAKANYAH2 R# IRAVIN#_AN:

UNCLASSIF-i , REPOFT
AVAILABILJ1Y FUB.' IN PROCJ EDTNGS C THE
SYtI?OSIVH ON MIARINE -FAINTS, t H-ItAL -SM~Oh
NO0 . _ 10R14E FOULING IP-REV ENTIN'7,v riltLb IN NVO
DELHI (UNb1IJ, 20-21 NOV 6141 3P9 NO COPIES

DESCOIPTORS: (#ANTIFJ.ING COATI-NGS, *ARSENIC
COMFPOUtOS'1, (otOPPER .AUMPOUNDS-;. ANTIFOULING
CO&~t:JNGS-). SHI1PSt 1--D~ilp TEST -ETHOD~e
TOXICITY (U-)
IDENTIFIERS;, *EHmERALD GPEEJ4-COPPERt II)
ACETOARSENITE, COPPER(JIl) ACETOARSENITEs AR59NIC
ORGANIC COMPL"'S (U)

THE PAPER DESCRIBES THE WORK CARRIED OUT-ON AN
ANTJVOPJLING COflPQSITION I.4CORPORATING EMERALD
GREEt~, A/COPPER A'RSENIC CO6 0 UNO, AS THE TQXIC
PIGMIENT* EXPOSURE TRIALS AT D'IFFERENT SITES SHOWED
THE FOULINd-FREE LIFE OF-THE COtIPOSITZON TO Pf 6 TO 7
MOOlS, WHIC' WkSHIGHER THAN THAT OF THE COMMERCIAL
COHPOT~.'-NS EXPOSED SIMULTANEOUSLY. EMERALP
GR EEN-i ISRGARiDED AS A SATISFACTORY 'TOXICANT*
(e-JT1OR) l

8NL51FIDZ 1



- UNCLASSIFIED

DOC REPORT 84ZLIOGRAPHY SEARMCHONTROL MOa /XOM05

.0-687 727 13110
NA'VAL SHIP SYSTEmS COMMANp WAtHIINGT0N 0 C SCIENTIFIC
DOCUMENTATI-ON DIV

ELECTROCHEMIICAL PROTECTION OF SHIP MULLS
(OFR-IMENENIE 'EEKTROKH'fIMCHES KOI ZASCIIITY
K-ORPUSA' SUDNA),v (U)

DEC -68 12P KAGANSKI-ItG YA.
MONI.TOR:' NAVSHIP.S TRANS- I It

UNCLASSIFIED REPORT

SUPPLEMENTARY1NOTE: TRANS' OF SUDOSTROENIE (USSR) V58
NS 586198 BY, LLOY6 Go ROBBINSo

DESCRIPTORS' ' HI 1AULLS, 4P0f~i&CfIVE
TREATMENTS), (*ELECTRlCAEMISTRY,t PROTECT'IVE
TREATMENTS), MARINE ENGINEERING, SHIPSs

-CORROSION, FOULING; ;, CfORROSION, INHIBITION,
COA-TINGQS, ANTIFOULI-NG COATINGS, PAINTSP
VARNISHES; Z!NC COMPOQ(NDSP CORROSION-RESISTANT
ALLOY'St SHIELDING,s SHIPYARDS9 US5$R (U)
IDENTIFIERS; S-HIPSUlILDINGo GALVANIC SHIELDING,
TRANSLATI ONS ft

PAINT -a AND - 11RNISH COATINGS ARE NOT A RELIABLE
MEANT OF PkOTEMTON FROM CORROSI-ON AND FOULING OF
SHI P MULILS FQR THE IN ITEkWOOCKING PERIOD# IN
SOVIET AND FORE1N SHIPBSUILD1N,46 ELECTROCNEHICA,
PROTECTION IS U90 IN CONMNATUON WITH PAINT - AND-
VARNISH COATING§;§ 'PR-TfC1OR-tYPE (GA'LVANIC)
SKIELOI4G AND THE I'l'RESSE6 CURRENT CA-THODIC
PROTF-C'1ON SYSTEMR ARE D1SCUSSED A ND VALUATED* (U)



UNCLASSIF.IED

DOC REPkORT:'BIBLIOGRAPHY SEARCH. CONTROL NO, /ZOMOS

AD-6b8 536 11/3

ARMY FOREI'GN SCIENCE AND TECHNOLOGY CENTER WASHINGTON 0
C

SILICATE-ZINC ANTIFOULING PAINTS. SSUDIES ON
ANTIFOULING PROPERTIESt (u)

"MAY 69 14P JEDLINSKItZBIGNIEW I
LUKASZCZYK JAN VsEKURADZKIANDREZJ 1

REPT. NOo FSTC-HT-23-VqI1'69
PROJ: FSTC-92236282301

UNCLASSI-FIED REPORT

SUPPLEKEN7ARY NOTE:- TRANS. OF PRZEMYSL CHEMICZNY
(POLAND) Nil p&87-689 1968.

DESCRIPTORS: C'ANTIFOULING COATINGS, *COPPER
COMPOUNDS'), SILICATES, OXIDES, ZINC,
CORROSION, BARNACLs Ss POLAND (U)
IDENTIFIERS; COPPER OXIDESs TRANS.ATIONS (U)

ACCELERATED AND LAND TESTS PROVED THAT ThE ACTION
OF PRESERVATIVE COATINGS 'CONSISTING OF SILICATE
PAINTS DEPENDS ON THE CONTENT OF OXIDES OF COPPER IN
THE PAINT MAKING UP THE EXTERNAL LAYER OF THE
COATING. THE ,CONTENT OF 'CU20 IS INCREASED, THE
ANTICORROSION PROPERTIES DECREASE AND ANTIFOULING
-PROPERTIES BECOME BETTER. COATI.NGS WITH 21#1%
CU20 HAVE GOOD ANTICORROSION PROPERTIES BUT
INSUFFIC'IENT ANTIFOULING PROPERTIES, PRIMARILY AS,
CONCERNS-BARNACLES. THE ADDITION OF ZINC nXIDE
(21% CUZO AND 33#5% ZN AT THE OPTIMUM)
IMPROVES ANTIFOULING WITHOUT HARMING ANTICORROSION
PROPERTI-ES. IAUTHOR) (U)
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UNCLASS IFI-ED

IOOC REPORT 8BIBLIOGRAPHY $EA'RCH CONTROL No* /Z0Os

AD-699 134$
DEFENCE-ST-ANDARDS LAOS MARISYNONG UAUSTRALIA1

THE APPLICATION- OF SCAkNil[NG ELECTRON MICROSCOPY TO,
ANqTIOULING'PA'INT RESEARCH# (U)

JUN 68 5? a S1HOP J 0 He I-

UNCLASWIIED RtEPORT
AVA!tLABILITY1 PUB..s IN AUSTR4LIAN OCCA
PROtCeEDIN4S AN6 NEWS* PI3'-16 MIAR 6?. NO COP-IrS
FURNISHED*

DESCRIPTORS; I(ELECtRON HICROSCOPY-t OANTIFOULING
COATINGS'], FiltMSf PAINTS, AUSTOALIA' (U)
IDENTIFlERS; SCANNINGELECTR6N MICROSCOPY !

ELECTRON HICROSCdPY 15 BRIEFLY REVIEWED, WITH
PAROTICULAR REFERENCi To THE RECE4tL-Y ESTABLI'SHED
TECHNIQUE OF SCANNINIG ELkCT.-RO MI-CROSCOPY. THE USE
OF 'THE SCANNING ELETfRON MICROSCOPE FORTHE STUDY OF
PAINT FILMS IS ILLUS-TRkTED WiTM EXAMPLES OBTAINiD
DURING ANTIlFOJL4ING PAINT REtEARCH, AND ITS POTENTIAL
USES FOR THE EXAMINA-TIQN QF *PA1103 IN 4ENERAL. ARE
INDiCATEEi' (AUTHOR) t~tJ)

CLI 



UN~CLASSIFIjED

DDt REPORT BIBLIOGRA HMY SEAR HCONTROL NO- /10H05

AD-691 725~ 7/3, 6 /6 11/3 1118
6/12

ARMY NATICK LASS HAS2 CLOTHING AND PER ONAL LIFE SUPPORT
EQU2PMEuT LAB

ORIGANOLEAD CHEMISTRY: SYNTHESES kND
APPLICATIONSo (U-)

DESCRIPTIVE NOTE;- SU'lARV TECHNICAL REPT* 1961-1968#
10Y 69 'q9P HENRYtMALCbLM Co *tANTo

BHUVAN C.
REPT- NOei C,/PLSEL-6,4
PROJ: DA-I-T -062105- -329
MONITOR:o USA-NLAB'S TR-6q-55-CE

UNCLAS5 IF lED RE-ROR~T

DESCRI.PTORS: (*LtADP\'.*KETALORGANIC COMPOUNDS)*
(*HERIBICIDES$ *LEAD qOIPOUNDSb. (OLUBRICANT
ADDI-TIVE-S, LEAD COMPOJNDS), (*ANTIPOULJNG
COATINGS, LEAD COMPOUNDS), !*GERMI-CI',r LEAD
COMPQUNDS), (NINSECT CONTROL, LEAD COMPOUNDS'lo
SYNTHES.iS(CHENI.STRY)l TOXACITYs FLUORI-NE
COMPOUNDS,# HALOGENATED' HYDROCARBONS, MOLLUSCACIDkS,
FUNGUS DETERJORATION, COTTON TEXTILES, ORGANIC
SULOLR COMPOUNDS, CHLORINE COMPOUNDS.9 AZIDES,
TH;IDL' IU)
PENTIFIEO; *PLUMBANES, PLUMBANE /PROPYLTNI--
TRIPHENYLt PLUMBANE/AC~tOXY-TRIPMENYLs PLUMBANE/
HtTHYLTHlO..TRZfHENYLt PLUMBANEICHLORO-TRIPHENYL,
PLUIIBANE/ETOYLTHlOmi TRIPHENYL, LEAD ORGANIC
COMPOUNDS, C~ffMOSTERILANTS()

THE CHEMISTRYl SCREENING AND TESTING OF ORGANOLEAO
COMPOUNDS SYNTHESIZED AT THE Us Ss ARMY
NATICK LASORATOIR'IES ARE REO OTED AND. ANALYZED.
THE RESEARCH CONIPUCT o HAS RESULTED IN PIE
DEVEtOPME4T Of tNUMEROU,51NEW SYNTHETIC RdUTES TO
ORGANOLEAD COMPOUNDS tOT PRUVIOUSLY( KNOWN. THESP
NEW SYNTHETIC ROUTESf IN TURNo HAVE OPENED UP A WI1DE
VARIETY OF POSSIMITUES FO FUJRTHER SYNTAESIS 'OF
ADDITIOJA NEW OGiGANOLEAD STRUCTURES* THE
SCREENTNG-v TESTIpNG AND EVAIUATIODN OF 04~AINOLE/AD
CHE-MICAL5 SYNTHES'ZEo UNDER THIS PROGRAM SH4OW THAT
YHESE CHEMiICAL.5 HAVE A WIDE SPECTRUM OF POTENTIAL
APPLICATIONS# TRUS THtSE CHEMICALS MIAY 99 U5EFUL
AS LUeRICANT ADDITIVESt SOC'IDES SUCH A-5 COTTON
PRESERVATIVES AND ANTI-FOULING PAINTSi ARID 00WEN
R E PEL LENT S.

UNLA~nIFIED



REPOR 11/3UNCLAA IFIED

DOC EPORB13BLI-OGRAPHY S-EARCH' CONTROL NO* /Z01105

DEFENCE STANDARDS LABS IARISYRNONG '(AUSTRALIA).

TEEXAMINATION OF THE STRUCTYRE OF ANTIFOULING
CWATINGS BY SCANNING ELECTRON MICROSCOPY, 'U

NOV 68 19P BISHOPIJo H. ISILVA-lS@
Re I

UNCLASSIF-IED REPORT
AVAILA8ILI'tY: PUB-* 4N JNL* OF THE OIL AND COLOUR
CHEMISTIS AS-SOCIATION1; V5.2 P201'r-2-18 1969-- NO CQPzIES

FURNISHED. 0

OESCRJ,'PTORS: 16ANTIFOULING COATINGS, 'PELECT'RON
L.MIcROCOP.Y)s S-URFACE, PROPERT-IES,. VINY-L PLASTICS;i

fPAINTSt COPPER COMPOUNDS; OX-IDES, AUSTRALIA U
IDENTIFIERS; -SCANNING 'ELECTRON MICROSCOPYi COPPER
'OXIDES,t Lk-ACH'ING fU)

THE RECENTLY DEVELOPED SCANNING ELECTRON MICROStO#E
YIELDED INFORMATION OF MUCH 14ORE VALUE IN THE STUDY
OF ANTIFOULING PAINT FILMS THAN WAS OBTAINED FROM THE
CONVENTJONAL TRANSMISSION INSTRUMENT. THE
SIGNIFICANCE OF THE IQFORMAT1ON OB'TAINED 'IS DISCUSSED
AND IT IS SHOWN THAT CURRENT THEORIES OF fHR
MECHANISM BY WHICH TOXICANT 1S RELEASED FROM' THE FILM
REQUIRE REVISFON. FILM POROSIT AND SURFACE
TEXTURE# WHICH ARE. DEPENDENT UPON THE PIGMENT
LdAADINGp AND ALSO THE WIDE VARIATION IN PARTICLE SIZE
AND SHAPE AR9 SHOWN To BE IMPORTANT C-ONTROLLING
FACTORS, THO: CR-1T.1CAL PIGMENT VOLU14E CoNCCNTAATION
IS THE PARA1P'ETER WHTCH DETERMINES fiIETHER OR NOT A
FILM IS POMb'JS RATHER7'HAN A PIGMENT LOADING
CALCULATING Ohl THE ASSU!1PT ION THAT THE PIGMENT
PARTICLES CAN 5ERGRE AS WIJFOR SPHERES AS
PREVIOUSLY SURMISEDo THE THICKNESS OF THE LAYER OF'
MATRI;X MATERIAL OVER THE SURFACE OF THE CUJPROUS OXIDE

PARTICLES AND THE DEGRE6 TO WHICH THE LAYER 4$I; UPTUREDt PRDBABLY BY OSMOTIC PRESSURE -FORCgti ALSO
HAVE A BEARING ON THE RATE OF LgACHING~o DEFECTS IN
ANTIF'OULING PA-INT FILMS ARE EASILY DETECTE~o A
GREEN PATINA OBSERVED nN SOME SURFACE $RrAS OF
ANTIFOULING rA--NT 'FILMS R r-4 0ED FROM SHCUS AF'TER
SERVICE AT SEA IS ATTRIBUTED TO THE PRESENCE OF ILARGE
NUMBERS OF DIATOMS -AND NOT N!CESSARML TO THE
PRESENCE OF PRECIPI'TATED COPI R SALTS.
(AUTHOR) 'U

UNCLASS IF-ICD/A0



UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY ,SEARCH CONTROL NO.,/ZOMO5

AD-69-2 $95 11/3
-DEFENCE STANDARDS LASS MARIBYRNONG (AUSTRALI-A)

ANTI-FOULING PAINTS* Ii THEORETICAL ,APPROACH
4 TO LEACHING OF SOLUBLE PIGMENTS FROM INSOLUBLE PAINT

VEHICLES, (U)

.op 6a 7p, MARSONsFo

UNCLASSIFIED REPORT
AVAILABILIT': PUB* IN JNLv OF APPLIED
CHEMI5-TRY, V19 P9 3-99 APR 69. NO COPIES FURNISHED*

DESCRIPTORS: t"ANTIFOULoING COATINGS, SOLUBILITYl-;
PAiNTS, DF0FUSION, OXIDES: COPPER COMPOUNDS,SURFACE PROPERT'iES, t AUSTRALIA (u)

IDENTFI EAS: LEACHING, COPPER OXJPESt SiRFA-Eo
CHENISTR, (U)

A THEORETICAL APPROACH TO THE PROBLEM OF HOW
CONTACT LEV HING, ANTI-FOULING PAINTS WORK IS
Di'SCUSSED; A POSSIBLE MECHANI-SM IS SEL E-0D AND
APPLIE-D TO AN IDEALISED MODEL OF A PAiNT FI ,K. A
PRCCI*SE MATHEMATICAL TREATAENT IS THEN ATTEMPTED OF
THE RELATIONSHIP BETWEEN THE LEACHI-NG RATE, THE
PHYS-IC6L P'ROFERTlES, AND IF -APPLi-CABLE THE tHEMICAL
,PROPERTIES OF THE ENVISAGED PAINT FILM, AND ITS
ENVI'WONHENT, A MECHANI'SM PREVIDUSL.Y f R POSEO HAS

BEEN EXAMINED BY THIS METHOD, AN EQUATION 'IlS.
DERI-VED FOR AN IDEALISED PAINT FILM RELA7iN4 THE
LEACHING RATE TO THE PHYSICAL PROPERTIES CF THE PAINT
FILM AND THE LEACHATE,. IT 1-S ASSUMED THAT THE RATE
OF SOLUTION OF A SOLUBLE PiGMENT FROM AN INSOLUBLE
VEHICLE IS DEPENDENT ONLY 9W THE PHYSICAL PROPERTIES

ij OF THE PAINT FILM AND THE r:IFFUSION. OF TAE SOLVATED
PIGMENT THROUG5H THE EXHAUSTED MATRIX ANDTHE
DIFFUSION LAYER OF LEACHAE IN DIRECT CONTACT WITH
T~i& bURFACE OF THE PAlNTa bAN EQUATION I5 DERIVED
FOR AN IDEALISED PAINT FIL4 WHtCH RELATES THE
LEACHING RATE TO SOME PHYtSICAL PROPERTIES OF THE
PAINT FILM AND OF THE LEACHATEto THE EQUATION IS
SHOWN TO PREDICT QUALITATIVELY THE EFFECT OF MOST
VARIABLtS KNOWN TO AFFECT THE LEACHING OF CONTACT
LEACHING PAINTS. SOME EVIDENCE IS GIVEN TO SUPPORT
?HE QUANTITATIVE PREDICTION OF THE RELATIONSHIP
BE.fEN THE P-GMENT VOLUME COtNTENT AND' THE INITIAL
LEAC,4ING RATE, ThE EFFECT OF DISSOLVED PIGMENT IN
SOLUIION ON THE LEACHING RATE, THE INCREASE IN
LEACHING RiTE FOR A GIVEN TEMPERATURE INCREASEr AND
THE EFFECT OF VELOCITY OF FOW PAST THE SURFACE OF
THE PAINT FILM.

(U)

r :U1CLASS IF! ") /Zomos
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DDC REPORT B1!3LIOGRAPHY SE.ARCH CONTROL N-0- /ZOHOS

AD-698- 013- IV18 11/3 13/10
DEFENCE RESEARCi 5ESTABLISHMENT PACIFIC VICTORI'A %SRI<T!,SH
COLUK01IA)

C CAlHO0D IC REDUCTION OF CUPROUS OXIDE IN VINYL

AfNTlFOULING PAINTS. (U)

MAR 69 17.P ANDERTONvWa At I
REPT. NO. -REPRINT-69-q

UNCLASS'IF-IED REPORT
AVAILABILITY-* PUBo IN JNLv OF THE OIL AND COLOUR
CHEMIS'TS0 ASSOCIA-TJ0ONi V52 P711-726 -1969a NO COPIES
FURN ISHED.

OESCRIP-TORSfo (OCA'rHODIC PkOTECTIONo )ANTIFOULING
COATINGS-b-. f COPPER -COMP-0lUND5-2
*REDUCTION(CHEMISTRYI), PAINT PRIMERS* COPPER#
VINYL PLASTICS, EI.'CTRO'CHEHISFRYrSHIP FULLS (U)
I DENTIF I ER.54 COPPER OXIDES

ON1 THE C-THO0DICALLY PROTECTED BOTTOMS OF CANADIAN-
'NAVAL SKIPS9 WHEN COATED WITH A VINYL SYSTEMi
INCLUDI.NG A CUPROUS OXIDE PIGMENTED ANTIFOULING

C PAINTi SLACX PATtHES A-RE FPREQUENTLY OBSERVED@ -IT
4 HAS BEEN SHOWN THAT THESE PATCHES ARE, ELECIRICALLY

CONDUCTIVE AND" THAT THE COLOUR IS THE. RESULT OF' THE
REDUCTI-ON OF C-UPROUS OXIlDE TO MEtALL!k COPNVRe
TH'IS PHENOMENON IS-OF PRACTICAL IMOORTANCE BECAUSE
THESE AREAS TRANSMIT A RELATIVSI Y LARGE CATHODIC
CURRE.tTv WITH T114 POSSIBLE CONggQLUENCE THAT THE
CA'THODIC PROTECTIfON SYSTEM MAY BE UNABLE TO 'SUPPLY
SUFFICJENT CURRENT FOR COIIPLETE PROTECTION OF THE

* HUiLL*. -,HE METALLIC COPPER,, BEING CATHODICALLY
C PROTEC*'Do WILL NOT GO INTO SOQLUTION ANb SO FOULING

MAY'OCCURr@ CATHODI; PEPOSIT ON THECONDUCTI'VE
AREA'S MAY INCREASE THE DRAG ON THE SHIP. A
MECtHANISM FOR THIS PHENOMENON IS DESCR.ISEDs
EXPERIMENTAL 'WORK HAS SHOWN THE CONDITIONS UNDER
WHIlCH IT OCCURS, AND HOW IT-'MAY BE 4ESSENEDs
(AUtHOR') U

UNICLAS3!.JFIED' /ZOMOG



- UNCLASSIFI-ED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL ,NO. k10HO5

AD-721 029 11/3 11/0
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AF8 OHIO

ANVIADHESION COMPOSITION. (U)

DEC 70 b ROSHCHUPKIN,Vs *I'e I
tAlNTSIMER,R* Z? C1HANYSHtlVRo 0. ;SKVAhrSj
lA. O.;YA-NOVSK'IE. A.

ROfT- 14b. Pti-t23r-79i40O
PROJ: FTD-7343

UNCLASSIFIED~ REPORT-

SUPPLEMENARY NOTE: EDITED TRANS,, OF PATENT (USSR),253
346S 2P#,'6 OCT 67, BY Do KOOLBECK.

DESCRIPTOR-S: V*144,11FOULING COAINGS's
POLYMERIZATIONs fsPdLYEfHYLENE -PLAS'TICS.9
MANUFACTUR'ING METIIODS, 0OL'YV1NYL ALCOHOL,
GELATINS,9 GLYCOLSs PATENTS, US5SR (U)
tDiNTI'FIERS: *CHEM4ICAL REACTORS, TRANSLATI-ONS (-U)

AN ANTIADHESION COMPOSIt"ION CONTA-INING POLYVINYL
ALCOHOLs ETHYLENE GLYCOLs AND DILUENTS WAS
P'lSTI'NGU'ISHED BY THE FACT THAT IN ORDER +6 INdREASE
THE DURATION OF ITS ACTI'N,.'A H-IGH-MOLE'CULAR
GELATINOUS COMPOUND WA'S INTRO~UCEDO4 E.Go, ALGINATE,
SO61UM CARBOXYHETHYLCtLLULOSE,, AGAR, OR 41tL'ATINk IN A
Q-U-ANTITY OF 5-10 PERCENT 58-35 PERCENT GI.YCERINs 10-
20 PERCENT $ULFONATED OIl., AND 7-5 PERCENT FILLER,

I WHILE POLYVINYL ALCOHOL, ETHYLENE GLYCOLt AND
DILUENTS WERE AN-ED IN QUANTI-TIES OF 1O1.5-8s AND
5-7 PE'RCENT RES: ' TIVELY* (AUTHOR) IU)
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UNCLASSIFIED

DDjC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /'ZddS,

AD-730 4*36 11/6
NAVAL RESEARCH LAS WASHINGTON D C

MA~RINE CORROSION STUDIES; THE EFFECT;S OF
CU2O ANT-IFOULI.NG PAINT AND COUPLING TO A
COPPER ALLOY ON THE CORROSIO~N RESISTANCE OF
iAL-q*V TITANIUM ALLOY IN SiAWA~tfko(U

DESCRIPTIVE NOTE: INTERIM PROGRESS REPT. NO. I.,t
JUL 71 16p LENNOXi,a Jo p JRal

PETERSONoiMs He lGROOYERRs E* iIREPT. NO. NRL-MR-2333,
PROJI1 SFS1-5'i2-602-12'431i NRL'M0'i-02AUNCLASS'IFIED REPORT'
SUPPLEMEN.TARY NOTE: REPOORT ON MARINE CORROSION
STUDIES#

DESCk-IPTORS: (#TITANIUM ALLOYS, 4CORROStON

RESISTANCi), ANtIFOULING COATINGS, SE4~ WATER,'A BRAS, CATHODIC PROTECTION. COPPER CO)IPOUNOSs
gr0 , PAJ-IB8ILIfYo DEG*ADATIONU1

IDE'hTlERS: -TITANIUM ALLOY 6'AL'*V (U)

TH1E iAL-liV TITANIUM ALLOY- EXHID'ITED THE
EXPECTED EXCELLENT CORROSION RESIStAINCE IN QUIESCENT
SEAWATER; tOATING IT WITH CU2O-TYPE ANTIFOULING
PAINT OR COUPLING TO YELLOW BRASS HAD NO DELE-TER:IOUS
EFFECTS ON THE TITANlUMo THE YELLOW FMRA5S,o
Hd-WEVtR, 'WAS SUBJECT TO SEVERE DEALLOYING. WHICH WAS
NOT COMPLETELY ELIMINATED BY CATHODIC PROTECTION FROM
A ZI.NC AN-ODE. (AUTHOR) (U)
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UNCLASSIFIED

DO'C WEORT BIBL1OGRAPHY SEARCH CONTROL NO. /ZOMOS

AD-746 099 W16

NAVAL RESEARCH LAB WASHINGTON D C

MARINE CORROSION STUJDIES- THE EFFECTS' OF
DISS-IMILAIR METAL COUPLES AND TOX.LCANTS FROM
ANTIFOULING PAINTS ON THE CORR0SION OF 6086 AND
6061 A'\UMINUM ALLOYS AN4D THEIR RESPONSE TO
CATHb! ~C PROTECTIjON. U)

r_5tR41PTIjVE NOTE: INTERIM PROGRESS REPTo NO 1qs
MAY 72 816P LENNOXT. Js. s JRe':

PETERSONsM. Ho ;SMITHiJo A. ;GROOVERR*

REPT. NO. NRL-MR-244:1 PROJ: SF51-542-602,t NRL-63MOIin2

UNCLASSIFIED REPORT

SUPPLEMENTARY-'NOTE: SEE ALSO REPORT DATED OCT 71t AD-
7i36 617.e

DESCRIPTO*RS (4ANtIFOULING COATINGS, ALUMINUM
ALLOYS-), (*ALUMINUM ALLOYSt *CATHODIC
PRdTtCTI'ONl SEA WATER, CORRO,1ON ,I NH IB IT L6KN
CRACKS, WELDS, LIQUI'C;IMMERS-ION TESTS, POTOMAC
RIVER It U)
IDENTI,ERS: ALUMI-NUM ALLOY 5086t ALUMINUM ALLOY
60641 tJ0SSIMILAR METAL COUPLES, *GALVANIC
CORROSION U

ALUMINUM ALLOY 5966-H32 WHENNOT COUPLED TO
D'ISSIMILAR METALS WAS OBSER,VED TO BE CORROSION
RESISTANT IN SEAWATER OR IN THE POTOMA C RIVER ATj. WASHINGTON, DeC. SEVERE CORROSION OCCURRED
IN SEAWATERHOWEVER WHEN COUPLED TO ANY OF THE
FOLLOWING DISSIMILAR METALS: COPPER NICKEL, Los;
YELLOW BRASSI 30'4 STAINLESS STEEL; OR MILD STEEL*U THIS GALVANIC CORROSION COULD NOT BE COMPLETELY
PREVENTED BY CATHODIC PROTECYION. A MAGNESIUM
'ANODE ALSO CAUSED SEVERE k-OOROSION OF THE ALUMINUM IN
SEAWATER. ALUMINUM ALLOY 6061.-T6 WAS SEVERELY
CORRODED WHEN CONTINUOUSLY IMMERSED IN QUlESCENT
SEAWATER OR IN THE POTOMAC RI'VERt IN SEAWATER
CORROSION CAUSED BY THE CUPROUS OXIDE TOXICANT WAS
NOT AS SEVERE AS THAT OBSERVED ON UNCOATED AND
UNPROTECTED 6061-T6 ALUMINUMP BUT IN THE POTONAC
RIVER THE DEPTH OF CORROSION WAS SrGNIFIC'ANTLY
INCREASED BY THlE CUPROUS OXIDE ANTIFOULING COATING.
fAUTHOR) lU)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SE-ARCH CONTROL NO., /2OMO!

4AD-750'122 11/3
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER ANNAPciLTS
MD

ANTI-SLIME COATINGS@ PART I'I
PREC6ND1It-ONING VALUE' OF 'SLIME -FOR- BARNACLE
ATT ACHMENT * U l

AUG 72 28P LIBERATOREIGe Le lDYCKMANv
E.- Js ;MONTEMARANO,vJs As ICOHN',M-o La[REPT. NdO NSRDC--20-233

DESCR-IFTDRS: '*ANTIFOU.LING COAT.I'NGS. Ai
EFFECTIVENCSS,), BARNACLESP SURFACtSt FILMS,
BAC'TER-lA, YEASTS, POLYSACCHARIDES, ACIDS, SEA
WATER, EXPOSURE, TEST-fMETHODS , STATIST-ICAL
ANALY SIS, NAVAL RESEARCH (U)
IDENTIFIERSlo SLIME# SUBMERGED SURFACES, BARNACLE
A-TA CHM NT' (U)

INVESTIGATIONS OF THE RELATlONSHIP BETWEEN BARNACLE
ATTACHMENT AND THE PRESENCE OF A PRI-MARY SLIMHE FILM
ON SUBMERGED SURFACES -HAS 'BEEN COMPLETEDe US'ING'
LABORATORY-REARED BARNACLE CYPRIDS IN A STA-TI;STIC'AL
4ETtLtMENT SURVEY, IT HAS BEEN DEftRMINED THAT THE
NUMBER OF BARNACLE CYPR 105 SETTLINQ ON A SLIMED-
SURFACE CONSISTENTLY EXCEEDS BY A FACTOR OF TEN THE
NUMBER THAT SETTLE ON A CLEANED CONTROL SURFACE*
'DATA DESCRIBING THE SLIME FACTOR AS A NATURALLY
OCCURRING SURFACE-OPRECON'DITIONING AGLNT AFFECT-ING THE
SETTLEMENT OF UTHER SESILE ORGANISMS ARE EVALUATED-
(AUTHOR) (U)
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UNCLASSIFI:ED

DOC 'REPORT e8 8I1-0R A P Y SE ARCH CONTROL NO- /ZOM03

AD-767 639 15/41 11 /J.
NAVAL SHIP RESEARCH AND DEVLOPMENT CENTER BETHE-$DA
MD

THt EFFECT-OF SURFACE PREPARA.TlON AND
REPAINTIjNG PR~CEDURES ON-'THE FA'lCfIONAL
RES-lSTANCE O OLD SHIP BO TTO0M 'P LATE-S AS
PRMOICTED FROM NSRDC 79R1010N~ PLANk MOD ..

MAY' 73 30F WESTrEU0-ENE E 1
RPNO. NSRDC-4084

UN-CLA SIfIED REPORT

DECR'PTORfSp t 0 S-HI PLATES, SUHF-ACE kOUdHNCSS'g
(eSHTP HULILSs 6APT'IFOUL;I46 CO6ATINGS),p PAIlNTSr
FRICT-VON,; SURFAC PROPERTIE-Sv ,,ASUREMENT (U)
1ENT1F1IERSi 006F ILOMETOfS (u)

THE NAVAL SHI:P R9SEARCH AND DE,,VELOPMENT
CENt.wR USD A RCNPN NSRDC 10DE4- Ha,
TO ESTIMATE THE bif-FERENCES IN, FRICT-QNAl. RtSIST;ANCE.
'OF" TWO, TYPES OF AN, TifOU LING, PA.INTS AND -OF 00D SHIP
60TTOH' PLATES, IN, THREE SURFACOE 9WViTIVNS~e
PHOTOGRWAPHS AND ROGPHNESS ME'A- t

4 REMENTS ARE lNCLUDED
FR, EA AC WtURFAPERVVEITIGA4TED TOGETHER, KWTH

t XP E RlM E-N tAL D-ATA, EXPRESSED -A,$ VALUES OF ROUGHNESS -

ALLOWANCE COEFF-ItVENT' VtRSUS REYNOLDS NUMBER,
(AUTHOR) U
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_ UNCLASSIFIED

DDC REPORT BIBLIOdRAPHY SEARCH CONTROL NO* /ZOMO

AD-829 3,4' 6/3 11/3 11-/ 6/16
SAN-FRANCISCO BAY NAVAL SHIPYARD VALLEJO CALIF PAINT
LAB

ATTACHMENT MECHANISM OF BARNACLESa FOULING
PREVENTLON THE STUDY OF THE ADHESION OF CALCAREOU,
TYPES ATTACHING HARINE ORGANISMS9 (U)

DESCRIPTIVE NOTE,: PROGRS REPT. NO# le
FEB 68 58P SAROYANJOHN Ro ;LINDNER,

ELEK ;DOOLEYPCAROL A.
REPT-. NO- SFRAN-BAY-68-1
P0OJ SF-O2Q-99"Q2
TASK: 11906

UNCLASSIFIED REPORT I
DESCRIPTORS: (4BARNA'CLESt ATTACHMENT)t
({ANTIFOULING-COATINGSt DESIGN), (fADHESxVES,
aES'IGN)v FOULING, ADHESION, PHYSICAL I
PROPERTIES, CHEMICAL PROPERTIES, BONDING4, WETTING9
SECRETIONs CRUSTACEA- FORCE(MECHANICS')o
OCEAN CURRENTS, VELOCITY, DRAG,
APPROXIMATIONI-MATHEMATICS) (U)
IDENTIFIERS4 CIRRIPEDIA, BALANUS, LEPADIDAE (U)

THE INITI'AL ATTACHMENT OF THE BARNACLE 15 SHOWN TO
BE A PURELY MECHANICAL HOLD BY THE SUC.:'ION CUP5 OF

THE CYPRID ANTENNAE. AN ADHESIVE CEMENT MAY BE
SECRETED FOR REINFORCEMENT BUT 1,S NOT ESSENTI-AL FOR
PERMANENT ATTACHMENT. THE BALANIDAE HAVE
PERMINENT, PER1ODICALLY FUN( IONING GLANDS WHICH ARE
LOCATED, IN THE LVING MANTLE TISSUE. THESE GLANDS
DEVELOP DIRECTLY FROM THE CYPRID -CEMENT GLANDS#
THE CEMENT GLANDS AND THE REST OF THE CEMENTING
APPARATUS OF THE BALANIDAE ARE BASICALLY IDENTICAL

., WITH THOSE OF THE LEPADIDAE, THE CEMENTING
APPARATUS IS FLUSHED AFTER EACH CEMENT SECRETION.
IN THIS WAY9 OLD DUCTS ARE KEPT OPEN FOR EMERGENCY
REPAIR OR REATTACHMENTo THIS EMERGENCY SECRETION
IS EXPECTED TO HE CHEMICALLY IDENTICAL TO THE CYPRIQ
AND THE NORMALLY SECRETED ADULT CEMENT. (U)
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UNCLASS'IFIED

DDC REPQRT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO6

AD-603 002
CHANCE VOUGHT CORP DALLAS TEX

DIFFUSION CPATING PROCESS FOR COLUMBIUM 6ASE
kLLOYSs iU)

DESCRIPTIVE NOTE: REPT. FOR FEB 61-FEB 62,
JUN 6q 166P AVESOWILLIAM'1. 9JRs|

BOURLANDGORUON We |FEATHERSTONtALECK Be IFORCHTP
BRENNAN A. ;O'KELLYKENT Po I

REPT. NO. 00.122
CONTRACT: AF33 616 7896-fPROJ: AF-73t-I
TASK: 738102
MONITOR: AFML TDR6q 71

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (sCOATINGS, REFRACTORY METAL ALLqY,5),1 (9NIOSIUM ALLOYS, QOATINGS)t IODIFFUSION, OA TING , )1S-1.,LICON COA-TINGSi OXI-DATITON, SHEETS-t HECHANICAL
PROPERTIES, HIGH-TEMPERATURE RESEARCH9 REFRACT'ORY
COATINGS, HEA-T SHIELDS, SILICIDESt ENVIRONHENTAL TESTS,
VANADIUM ALLOYS, TITANIUM ALLOYS, ZIRCONIUM A!LLOYS,CHROMHIUM ALLOYS, A;UMINUM ALLOYSt, SILICON tLOYS,
MOLYBDENUM ALLOYS. CHROMIUM, ALUhINUM, BORON,, HALIDESj
DENSJTYs, ELECTROPLATING, PARTICLE SIZEo FLAME SPRAYINGs,
CLADDING, VAPOR PLATING (U)
IDENTIFIERS: NIOQI.UM ALLOY D-319 NIOBIUM ALLOY C-103,
NIOBIUM ALLOY IZR,,N'IOBIUH ALLOY FS-80, NIOBIUM ALLOY
FS-82, DIPFUSsON COATING (U)

A STUDY WAS CONDUCTED TO IMPROVE AND OPTIMIZE
COATINGS FOR COLUMBIUM ALLOY-S, PROTECTIVE IN, AIR TO
2600F FOR AT LEAST 10 HOURS. PROCESS VARIALES
OF TWO DIFFERENT SILICIDE BASE COATING SYSTE15 (51]
CR-AL AND SI-CR-B) APPLIED BY A TWOSTEP
PACK CEMENTATION PROCESS WERE OPTIMIZED BY
STATISTICAL METHODS. COATINGS WERE?-VALUATg'0 OND-31o C-103s CB-IZR (FS,-80)o AND F'S-82COLUMBIUM ALLOYS. OXIDATION RESISTANCE TESTING I
INCLUDED FURNACE TESTING IN MOVING AIR, SUSTAINEDi LOAD THERMAL CYCLINGt PROPANE TORCH AND RAM-JET
TESTS# TENSILE STRENGTH iiND SEND PROPERTIES OF "i
UNCOATED AND COATED ALLOYS WERE EVALUATED AT ROOM AND :' ELEVATED TEMPERATURE5, AN ANALYTICAL EVALUATION -OFTHESE SYSTEMS WAS CONDUCTED TO CHARACTERIZE THEi"

i COATING COMPONENTSo 
,'

99 Preceding page blank
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DOC REPORT 11-IBLJOGAAPHY SCIAKC CONROL.NO,@ /,ZOMO6

AD-641I 277 20/12 ""3/8
INST-1TbTt OF MODERN LANGUAtvES INC WASHINGTON 0 'C

D IFFUSED LAYERS aOF SEMICONDUCTIVE COMPOUNDS OF GROUP
1,11 AND v, (U)

OCT 66 7P GUNTHERskc I
CONTRACT; DA-SfI-oo9eAMmd-63tT),

SPROji$ DA1 -i62'i2O'I.Du'66
MONI~TOR: AEDL,'T T'I1877-6,66-625e3

UNCLASSIFIED REFORT

SUPPLgMetNTARY NOTE: AUF.)AMOFSCHICHTEN AUS HALDLEITENDEN
III VVI9R80NDUNGEN, TRANS* QO' DIE
NATLJRWI5SNSCHAF-TEN (WEST GERMANY) V'45 P4165u5 1950a

DESCRIPTOMS: (SMCONDUCT VNG FILMS, LD-IFYV5SION
COATING1, WEST rz~maiANY, INDlUfi ALLOY-S.i ANTIMONY
ALLOYS# ARSEN'1C ALLO0,So CR4YSTAL IGROWTHt HALL (U
gFECT (U
i'b_- ifIf1,E R s; THIN FILMS 114)

WITH THE SEMI"CONDUCTIVE''COMPOUNDS OF ELEMENTS OFGROUP 111 AND0 G ROUP V ItIDICATXE IN REF. Is-) WE
HAVE &V ILASLE, SUBSTANCES CHAR'ACTERjZED BY A HIGN'
HALL AOEfFIPjENT AND HIGHECTRON rO8ILITY AND
Cp.CNSEGlUENTLY PARTICULARLY SUITABLE FOR THE 'PRODJCTION
OF IEF01lCIENT HALL ELE-MENTS, 50OaCALLED HALI,
-GENERATOhIsc AMONG THESE COMPOUNDS, INDIUM
.ANTIfrONIDE AND ARSEN1tbE ARE tSPECI.,ALLY APPROPRIATE
F i ,R THIS PURPOSE. IN ORDER TO INCREASE SEN5ITIVITY
A3 I-,ELL AS FOR REASONS OF HATCHING, IT IS DES LRABLE
Tt -PRODUCE COMPOUNDS OF THIS TYPE fN THE FORM OF THIN
FILMS, IF WE UTIL-IZE THE METHOD OF VAC-UUM
DIFFUSION, CONSIDERABLE DIFFICULTIES RESULT WHICH ARE
BASED, IN THE LAST ANALYSIS, ON THE DIFFERENT VAPOR
PRESSURES OF THE TWO INDIVIDUAL COMPONENTS* AS A .
CONSEQUENCE, THE SUBSTANCES, UNDER KEATI NG IN VACUUM,
DECO!PO~, DIFFUSE IN FRACTIONS AND GIVE OISE TO THE
FORMATION OF INHOMOGENEOUS FILMS WHICH CONSIST OF
SUPERPOSED ZONES OF THE INDIVIDUAL COMPONENTS. (U)
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UNCLASSIFSED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. lZONO-4

ADw-q3 803 - /- 11/6
REDS-TONE SC%-IENTIFIC INFORMATION CENTER EI OSTOHE ARSENAL
ALA

DEfERMINATION P0F tHE DIFFUSION COEFFICIENTS, IN ALLOYS
'Wt.T-H SEVERAL PHASES, Cull,

OCT 66. I1IP SORISOVV. T,9 lGQLJyK0.V# He
DUBININ;G. No ;

REPTv NO. RSIC-604,
MON ITOR": T T 67-6022-9

UNCLASSIF'ED REPORT

NS PPLEMENT-ARN NOTE: TRANS# OF AKADEHIYA NAUK SSSR9
i-ZVE-STLYA, ME-TALLURGIYA, I GORNOE D.ELO-s N'4 P41'f7-52

DECRI'PTORS'; (*SURFACkSo DIFFUSION COAT-ING)p
lf DIFUtlION COATING, ALLOYS).s THERHOCHEA741tTRYo
PHASE- STUDIES, qHROMIZING, SILICON COAiI NGS'c
ALUMINUM COATINGSt C6RROQSION RESISTAN/,E-.
ELECTRICAL PROPERTIES, MAGNETICO'ROPEPRIiES )

INVESTIGATED IS THE METHOD FOR DE.T ,RMINING THE
DIFFUSION tOEFFICIENjT IN CASES WHEIN-A MULTIPHASE
DIFFUSION LAYER 1IS FORMED ON THE f'SURFACE ZONE OF A
METAL* THE CALCULWTON OF THE DiFOUS1ON
COEFFICIENT IS MADE BY USING AS AN EkAMOLE THE
CHROMIUMaS'TURA'T'ION OF IRON IN A !GAS PHASE.
AUTHOR) (U)
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UNCLASSI ED

DOC REPORT BJBLiOGFPAPHY SEARCH CONTROL NO* lZOMO6

AD-61-7 919 13 /0 11/3

FOREIGN TECHNbOLGY D!?'IVWRl,5HT-PATTE-RSON AFB OHIO

DIFFUSION SlLICONIZ'I0G OF' MOLYBDENUM, TUNGSTEN*
AND NiOBI(UM IN MOLT M SALTS, (U)

SEP 69- li ANFINdGENOYo,a Vi~
ILYUSHCHENKQN. G- lBl.LYAEVAoG* 1o
FIHKELSHTElN,S 6.

REPT-s NO. FTD-HT"'23-Q'IO-69
PRoj: FTD*!7230178

UNCL.ASSIFI.,,D REPORT

SUPPLEMENTARY NOTE: EDI1\D TRANS. OF AK"ADEH!YA NAUK
SVSR# URALSKII F'IL-IAL, SiVERDLOVSKtv I1NSTITUT
ELE -KTRQKIIIU TRUDY, NIA~ P67"73,, 1968, BY DP
KOOL0mo

DESCRIPTORS: ($REFRACTORY,' MFTALS, 'SILICON
CIOATINGS),# (*DIFFUSION CO'%TIN-Gs REFRAC'TORY
METALS)* CORROSION INHIBIVIONf MOLYBDENUM,
TUNGStEN, NIOBIUMo SliLICID'ESo CORROSI'ON
RESISTANCE, SALTS, SILICATES, FLUORIDES, SODIUM
'fOMPOUNDS, POTASSIUM COMPOUNDS, SODUUM CHLORIDE,
CHLORIDES (U)

IDENTIFIERS,: TRANSLATIONS, FUS§ED SALTS, SODIUMI FLUORIDES, SiLICATE/HEXAFLUbRO, S'ODIUM
IEXAFLUORdSILICATEt POTASSIUJM CHLORIDE (U)

THE REPORT CONCERNS SILICONIZING (S'LlCI'DIN
OF MOs W, AND NO IN MOLTEN Si\,LTS I( i AN AR-GON
ATMOSPHERE. THE OBTAINED COATINGS WERE STUDIE~D
METALLOGRAPHICALLY AND B3Y X-RA'Y DIFFRACTION METHODS
(IN THE LAtTER CASE, ONLY FOR SliIIiDE COATINGS ON
MOLYBDENUM)* DATA ON COATING THICkKNESS AND
WEIGHT INCRMENTS, ALONG WITH RESULTS OF TESTS FOR
OXIDATION RESISTANCE, ARE ORESENTE.D9 (AUTHOR) (U)
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UNCLASSIOIED

DVDC REPOR-T 'IBLIOGRAPHY SEARCH CONTROL NO. ./ZOMO6

AD-706 368 11/3
FOREIGN-TEC-HNQLO4Y DI'VWRIGHT-PATTERSON AFB OHIO

PROTECTi-VE COATINGS ON METALS. NUMBER 2t 1960
(SE,.ECTED ARtICLES)., +0-U

FEB 70 120P .RUZINQV,Le Pt lA"INE.Rs,
1,9 ;ALEKSYUKoMe M- Oi5O~E V-s ZEMSKOVo
G. V. a 1

REPTo NO.. FTD-MT- 2,4-21-70
PIROJ FTD-60107O4,
fTASK D IA-T6 *w8- 0 2

UNCL*ASSIFIED REPORT

SUPPLEMENTARY NOTE3 EDITED 'MACH-INE TRANS. OF ZASHCHlTNYE
POKR*P4tYA -NA 'MET'ALLAIKH (USSR) N2 P39-4 . 73-80Q, 9 4I?0Op

,286-'2i9 1968,# BY ROBERT A. POTTS.

DESCRJ'PTORS: 0'DIF USION COATLNG. METAL5),s
DEPOSIT-IUN, HEAT'RkESI.S,,TANT MEtALS *ALLOYS.
REACTIlON K-INEt~fC&* OXIDATION., REFRACT ORY COATINGSt
NICKEL ALLOY, DIFPUSI'ONt STEEL,
SUPERONDUCTOR, 'CHROMI,"UM ALL;O0?Sr CLADDING.
DIqFFUSION 8OND-ING,o. USSR (U-1

IDENTI1FIERS: TRANSLATIONS, OPR"OTECTILVE
COATINGS(U)

CONTENTS', CHEMICAL, THERMODYNAMICS OF COMPLEX
DEPOSITION OF ELEMENfS ON T;HE SURFACE OF CERTA'IN
METALS,; METHODS OF CALCULATTON OP CONSTANTS.
CHARACTER 121NG THE DIFFUSION PRO'CESSES DURING
OXIDATION, FOR CASES OF HETEROPHASE INTER"ACti',ON WITH
COMPLEX KINETICS' METHODoLlaGY OF HI-GH-TEMPER'ATURE
MECHANI'CAL TESTS OF MAuTERI:ALS WITH, COATINGSl
DISSUSION DURINGHIGH-TEMPERATURE SERVICE OF
kROTECTIVE COATI;NGS ON t1OOBYDEN.UM1 SURFACE ALLOYING
OF ZH56wK ALLOY WITH THR~EE: ELEMENTS; HEAT
RESISTANCE OF ALLOY ZHS-69' AFTER MULIT-COMPONEMT
DIFFUSION SATURAJIONI'SCORE-RESISTANT VACU.UM
DIFFUSION COATINGS ON STECLS AND ALLOYS, USED IN
TURBINE CONSTRUCTION; THERMAL DIFFUS;ON SATURATION
OF MOLYBDENUM IN TERMS OF .BORON; CLAD DING Of P'ARTS
IN POWDERS AND SOME QUESTIONS OF THEORY OF DIFFUSIO01
SATURATION; STUDY OF STRUCTURAL FEATURES OF THE
DIFFU~SION ZONE AND KINETICS OF DEFORMATION OF CLAD
4. TEEL WITH A PROTECTIVE CHROMIUM-NICKEL LAYER;
("OATING WIRE WITH SUPER- ONDUCTING COMPOUND. (u)
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UNCL AttSI' ED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO& /ZOMO4-

AD-.708 7-0-7 [' 3/8
IOWA S.T&-TE UNIV AMES ENGINEER-ING RESEARCH INST

CHEMICAL STRENGTHENING OF AL2039 IU)

DES'CRIP-'TIVE NOTE: SPECIAL AEPT.,-
'N 9V 69 2,P JONESvJOHN To ;FRASIERi

,JOHN T4
F(EPTs NO,, ER1, 6 2
CONTRACT: F3-~-sC13
PROJ'; -ERla7V13wiS

UNCLASSIFIED REPORT

DECRPOAS: f-ALUMZl-kA,q PIF-FSION COATING),
(tsAPPHIRESv MECHA'NI'CAL PRo~pRtIESP1-4i, SURFACE
PROPTIES, AN~tALINGj ,IRO'N 0O.X:IDES, CHROMIUM
COMPOUNDJS, COBALT COMPOUNDS, 'NIOBIUM CLOMPOUNDSi-
OXIDOES-

'IDE'NT !'FzERS,:, *V-APOR DEPd5iTlON, CHROMlUM OXIDES,
COt-ALT OK-IVE5, NIOBIUM OX-l-,ESt *SURFACE
HAbENING, THEMIS PROJECT iu)

SURFACE LA'YERS WERE CHEMICALLY FORMED ON SAPPHIRE
AND 9941 POLYCRYSTALLINE ALUMINA SPECIMENS BY
ANNEALING THE SAMPLES WHILE-ENVELdPiD IN 'VARIOVS
OXIDE POWDERS. QUANTITATIVE OBSERVATIONS WERE MADE
BY MEASURING THE CHANGE IN SfRtNGTH 'BETWEEN THE
CHEMICALLY TREATED 'SPECIMENS AND 'THOSE WH'ICH AERC NOT
CHEMIC-ALLY TREAT9D-t THE P.QLYCRY'STALLINE SPECIMENS
WERE TREATED, WITH 'CRI0O, CO(-X)(YAl
NS2OS, FE203 ORCR203 + CRCL3*
ALL TRtATMNTS' 'ITR THE EXCrEPTIO0N- OF FE203 AND
N8295 RESULTED IN SIGNIF;C*NT S;TRENGTH INCREASES.
SAPPHI'RE EXMIBITEU CONSIDERABLE STRENGTH INCREASE'S
WHEN TREATED 'WITH -CR203 OR CRY.03 +
CtRCL3* (.AUTHOR) 11U)
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UNC LAS S I'fT lD

DOC'REPORT BIBLIOGRAPHY, SEARCH CONTR'OL NO. /ZOMO&A

AIJ-71,9 783'1/
FOREIGN, TE.CHNOLOGY -DIV WRIGHT-PATtERSON AFB- OHIO

CARBIDIlING OF SPHERICAL POWDERS O0 NIOBIUMo

MOL-7(bOEWUM, AND) TUNGSTEN,. w),

NOV 70 V2 P XKRASKQV,Ao -N. BURYKINAA.
L.o

REPT. tKOo FTb-HT-'23'-552-'7O
PROJ: FtbD6O01O1,
T-ASK:, ;IA-T69-O_+-O9

UNCL-A'SSIF.1ED 'REPORT

SUfyPLtMENTARY NOTE: EDITED TRANS.t OF ZA$HCHIUTNYE
fOtKkYt'IYA NA METALLAKH (USSR) 'Ni P26-1-2'6 196,4 BY
' V. MESENZEfF.#

6tESCRI PTO R: 1'EFRACTORY, COATIN.GS, -p0irFUSlON;
COATiNG), (wDIFFUSIC&N tO0TINAS,o REFRACTORY,
kE~TALS),t CARB;IDESo- NI1OS-IUM, MOL'Y.DENUMoi
T UNGS7TE N, Po WDER 0'MET*LS, U'SSR (U

ID EN-fi F'IE RS:1 T A N SLA T11 0N 5v

THE D'EALS WITH THE CARBiDI'Zt4G INLAMP-BLACK-)
'OF SUCH REFRACTORY METALS AS NB., MO AND W,
OBTAINED IN P6WDER FORMS Y MEANS Or PL'ASMA-JET
A-TOM1ZING. THE FOLLOW-IN4 POWDkR' FRACtIONS WERE
USED: 1200,t 800t 7001 600,1 4009 300, 260, 200 AP(D
100 MU M. DIFUSION ANNEA LING WAS CARkIED OUT AT
1973K FOP. NAB, 1673 AND 1773K FOR Md AND
187.3K ANID 1973K -FOR Ws AND THE TIME 0F THE
D*1FFUS~lt'N PLATING OF EACJH' OF THE ABOVE SPHERICAL
PARTUCLE FRACTION S -IN RELATION To THE ABOVE
TEMPER'TUR25, REQUIR'ED TO OBTAIN A' CARBI$DE CO'ATING ,,F
SPECIPFIED JDEPTH.j WAS CALCULATO WITH THE AID OF A
MINSK"!12 COMPUTER. (U)



UNCLAS-SI PiED

DOC REPORT BIBLI.OGRA00HY SEARCH-CONTRJOL NO. /ZbO6

AO*720 36S 1,1/3
FOREIG1N TECHNOLOG1 qIV WRIGHT-PATTERSON AFS V~410

A, STUD-Y OF ALUMOSILICONI"ZED D.IFFIUSION LA:YERS
ON NfCKEL-CHADmIU: -ALLOY, (

NOV 70 l1OP ZE.)MKOViG9 V. IkOGANoRe
?'.kOSTENKOA4 V. V-IDERPIAN,V.s So I

'UNCLASSI'tIED REOORT

SUPPLtME-NTARY NOTE: EPlTD, TRANS--. OF KHNIMI'KO-
4.t'MIICHE5KA-YA OBRABOTKA STALl 'I SPLAVOV (fUSSR) N6
P96-1'00 194,*s BY LOUIStE HEENAN*,

DLSo 1, 0ToR (06IFFUSION COATINGi S'LlCIOEt),
Us N IC K L KL'LOY9,s DIFF U S :N CO0A TIN G',1 (COA T-1146S,
CORROSION -INHIBITION), CHRtOMIUM ALLOYSv ALUMNUM
COMPOQUNDS, USSR (u)'

1. ENTI FIERs:-. ALUMINUM- S'ILICDVES TRANSLATI-ONS (Q)

IN THE, STUDY OF' ALUMOS.5-ICONIZED C'OATI'NGS,s THE
FOLO9WING DIFF.ERINCES 0RM CkLORIZED COAT'ING S WERE

OBS11ED l) THE PRESENCE OF 5-7%, S1, (2)
INCREASED ALUMI NUM CONkTENT AND, A C-ORRESPQNDIGL.Y
DECREASED 'CKEL CONrENT' 4(3) 'A REDUCTI ION IN THE
N'UMBER 0F OTHER" PHASES; 40ESIDES TkE OMHAtE 'ON A,
NIZAL:3 BASE- ALL TK.E ,INyICA-TED DIFFERENCES
CONTRIBUTE TO- THF HEIGHTENED -OXIDAT4-ON RESISTAN~CE OF
THE 'COMPLEX DIFrUSI'6N LAYER. (AUTHOR) (U)
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UlWL AS i I ED

DOC REPORT 8-I~iAIOGRAXPHv -SEARCH CONTROL NO. /20H04

AD*-740 370 1-1/16 Il
FORE1 4N TECHNOLOGY 1148 WRIGHT-PATTERSON 05~ OHJO

STRUCTURE 'OF THE DIF'FUSI-ON, LAYEfS AND THE
PROPETIES0 OF THE ZHi6K ALLOY ALUMINIZEDQ
BY THE -C'IRCULATI*ON SETHOD- U

DC70 lOOROKOSHKIN,ob. A. 1-ARZAPASOV1,
Be N-9 IKOLMAKOVsB. Gi

REPT. NO.- T-T $-304,,7-0

UNCLAStIIfED REPORT

SVPRLEMENTARY NbT,418 EFDIsTE-P MACH'INE TRAN54. OF I-VtlTIY.A
VYStSHlKH,,UCHCBNYKH ZAVEDENI. MASJI-NOS:IROENIE
(USSR) NI l3-2 N*D,$ BY' LEE 0.s THOMPSON.9

DESCR-'l0T0KS : (wNICKkL XLLOYS9 -*DIfFUSION CO'ATING)
HEA-Ti-RL'SST4,NT 'METAL$ 4, ALLOYS, !'NT ER META LLRCI,
:COMPOUNUS; U$0SR (U)

14)EN0TiifFE S TRANSLATIONS U

THE STRUCTURE 'OF THE D' FFU~i0N, ;LA.YlR$ OF THE
ZijSi# ALLOY AFT.ER GA'S 'ALVMI-NIlATION OiY TH'

C~pCU~ATION MTOD,* AND 'ALSO 'THE FETO
AL U MINING O N T14YHE HAtkf REStSTANCEt AfD 'LAS-T-I'N
STREN'GTH OF THE ALLOY' ISSUDIED.o COPAAATIVE
RESEARCH' OF t$tE PROPERATIES AFTEtR ALUM'iI IZINGr 'THE
A-LLOY BY CIRCULATION ME-THOD AND 'IN A POWDER MI1XTURE
WAS ACCOMF!S-HtD. '('AUTHOR:) (,U')
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UNCLASSIFILD

0 PC REPORT WIDLI.O6RAOHY SEARCH C.ONTYROL NOc ,/26IO6

AMY IATERALS ND MECHAN-ICS -RESEAkRCH CEN-TER WA TtRtbOwN

WtAR, AND, EROS'I,,ON-RESI$TANT -COA-TINGS6 FOR
T ITANIM MALLOS 44t "A RM AI4RCR0AF0T.IU'

SCttRIPTJI NO-Elt TE-CHNICkL. REPTtv
DEC 70 23P -L EV-Y M ;L TON, I ORROSSJi.JOSEPH,

REPTs NO.* AMMR-TAhh70-36
PROJ ZoA-4 .T-b6215-~A-320

UNCLkSS1FIE-,D REPOR.T

DESCRIPTOR$: (4!COATINGS# *TI:TANIV!M ALLObYS-).
(*ELE'C-TRoLES5 P''LA~tlNGs *fNCKEL),o WEAR
REAStANC EROSIOW#, INHT---'lO- RM -4U~
DI1FFVUSION, tO AT'I"NG TO'AM '~~AT U

lDENT'IFtER-S: ?RO TECTIVE COATING'S, TlTANIUM ALLOY
,6AL2SN~iV,t TITANIUM ALLOY' 8A,1MO1V (

DFFU~ON.ONOD ELCY~pESSNICKL.PLATE WA'S
IN VESTIGAT01,6 AS A WEAAREiitlSTANT COAtING FOR TITANIUwm
ALLOYS 6A1l-0V-:2SN, AND 8A-HI.PLATE
AbHESfON AND DIFfuSION ZONE, STRUCTURE -WERE ASSESSED
&Y "ETALtdG'APHlC A ND k'RA-Y DI-FFRACTION TECHNIQlUES.
EFFECTS' OF THE 'DJFFUSION HEAT, 'TRATMENTS O
MAECHANICAL :PRTIES AND WEAR: CH#A kCTER IS'TlCS OF THE

TIANUMALOY*,S 'WERE DTE'RMINED. 'THE PIffUSION4
BONDING 1PROL'UCED A- SURFAkCL OF 1CKEL-)RICH
* INTEARETALLiC;S-WHI-CH Sl.IGNIF-ICANTfLY IMPROVED THE WEAR
RESANE 1,5 THE TIT'ANIUM A LLOYS Wl tHUT A-Ry

A? rR)CIA6-LE DEGRAD-ATIOQN OF THEl-R STRUCTURAL
INTGRITY.* (AUTHOR)l (IJ

UNCLASSIFIED /10MO6



UNCLASSIFIED

D-DC REPORT~ BIBLIOGRAPHY SEARCH CONTROL NO. / ZO'

AD-7ZI 937 1113

FOREIGN TECHNOLOGY DIV VRIGN'tPATTERSON AMI 0OHIO

SORONIZJN4 OF MACHINE AND TOOL PARTS IN
POWDERED PSIXTURESt e

JUN 71 lip - EP-IKi,Ai P.e IBERKACHIVO
D!, ;KOTLYARE-NKOoL* As 1SOtNOVSKII,9L, A,*.

.RkE-Ti NO. FTD-Ht6236342u71
PROJ: AF-73*93

-UNCLASSIFIED REPORT

SUFFLEHENTARY NOTE: EDlVTED TRANS.v OF TEKHNOL061IYA ~I
ORGANLZATSIYA PROIZVODCSTVA (USSR0) N2 P69-1190.

DEtCR-IPTORS-'. 06DIFfUSI-ON COATI-NG, BORIDESI, WEAR
OESISTANCEt USSR

I-DEN TI I*ERS: -TRANSLATIO.NS 'U

A TECHNOLOGICAL SCHEME IS PRESENTED FOR BOQNIIIN4
IN SATURAfTING POWDER MIXTURE5. SOME DATA A4. G~i"VEN
ON THE USE Or THIS METHOD O~F BORA-ION FOR~ INCREASlNt
THE SERViCE LIFE OF M~tHINE PARTS AND INtTRU~tNTS.
(AUTHOR (U)
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UNCL ASSI PIED

-DDC REPORT BIBLI-OGRA0HY -SEARCH CONTROL NO* /Z0M06b

ADw729 826 4-1 /J 13/8 19/6

T-RW INC CLEVELeANO-OHIO

A.STUDY AND EYAOUATION OF THE EFFECTS OF

VARIOUS NEW SURF'ACE DiFTUS'ION, TREATMENTSs U-

O1)ESCR;PTfIVE 'NOTE: TECHNICAL, REPT..
AUG 71, 9AP CHASE#JOSEPH Jo ;CRUMPiDi

No ;
REPTo NO* ER70$7-2
C NTRACT: DAAF01o7,C-02640
NONITO-R-: AtSWERE 7-1--SO0

LNCLASSiIEQ REPORT

DESCR I PTOR,5 (eIFFUS ION, COAT-ING, STEE-LI (*CA'SE
HARDENING, *SMALL ARMS),s S-MALL ARMS-,- HARDNE S,s
f ,ATIGUE (MECHANICS)o MET-ALLOGRAPHYs
-OROS I O 1 Utl

A- SERIES bF STEEL S, WERE TREXT-ED WITH VAR-6US
SUOFACE C'OAT I NG 1OCESSESs WITH THE EXCEPTION OF
CHAOAIUM PLAJTM' i ALL SURFACE TREATMtNftS INVOLVED
DIFOUSION., FOLLOWI.NG MET-ALLOGRA1H-IC EX'AMINATI"ON,
HOT HARDNESS AND, SEND, TES11N.G CtONDUtTED DUR-ING THE
INITIAL PHASE OF THE PROGRAM, TEN MATERIAL/SURFACE
COATING, tREATMENTS WERE SEL- C1ED, FDA FURTHER TEST
EVALUATION.- THgSEINCLUDEDl CHROMIUM PLATED,
CHROHZlEb AND BORONIZED 4~14,4 'S-TtEEIJ 1ONITRID'ED
NITRALLOY 13S M9ODIF.ED NI'TRIDING STEEl;
CARBUk-IZED, IFSO NITRIDED AND TUFFTRIDED LOW
CARB'ON H-12 STEEL;I AND BQRtONIZEQ, SILICONI-ZED AND
ALUMINIZED 250 MARAGING STEEL' THESE MATERIAL
SYSTEMS WERE SUB8JECTE-D TO MECHANICAL FATIGUE# THERMA-L
-FAtIGw-v AND, C0IEMICAL EROSiON TESTS. CONSIDERING THE
RESULTS O' ALL TE~STS PERFORMED, THE TUFF-TRIDED AND
Ti'$E DIFFUSlON NITRI.DED LOW CARBONHm-l2 STEEL APPEAR
MOST PROMISLNG4- THE 250 tARAGING STEEL WITH VAR.IOUS
MEtALLIC DIFFUSION'COAT-INGS EXHIBITED EXCELLENT
RESISTANCE To TKERMA . FAT14UEo !IUT WAS 'POOR IN
MECHANICAL FATIGUE* (AUTH6R) (-
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UNCLASSIFIED

D)DC REPORT BIBLIOGRAPHY SEARCH'CONTROL NO. /ZOMO6

-A-7q899 11/8

FOREI-GN TECHN0Y bIV WRIGHT-PATTERSON AFB OHIO-

INCREASWgA THE RESISTANCE OF MACHINE PARTS TO-

SEIZING, IU)

OCT 71 16P NAINARcj'IRI
REPT,, NO. F-Tb-HC-23-961-71
-PROJ: AF-7.303

UNCLASS'IFIED REPORT

tUPPLE-MENTARY N7Es' 'UNEO-IT-ED ROUGH DRAFT TRANS. OF MONO#
MATERIALbVY SBORNIK [p69. .ATERIALY ODOLNE PROTI1
OPOTREBENI.A rIETODY JLHO ZKOUtENi (MATERIAL
COLLECTION 1969. MATERIALS RESISTANT TO WEAR AND
AETHOD S -OF TtS-TIN'4 itl,i POAGtUE, -1441 P81:4-n.

DEtCAIPTORS; (OANTISEIZE COMPOUNDS,. *SULFIDEt)s
l4LUBRI-CANtSi -*MOLYBDENUM COMPOUNDS.,
(' D IIFUSiON, CO'AT ING, ANT'ISE IZ COMPOUNDS),
LJBRICATlONo FRICTtON, MACHllNES,
CZECHOSLO'VAKIA (U)
IDENT-IFZEA, TRANSLATIONS# MOLYBDENUM DISULFIDEP

SUL FUR IZ AT I ON I

A REVI.EW IS GIVEN OF THE RESULTS OBTAINED IN
CZECHOSLOYAKIA WITH THE USE OF SULFU$I-ZATION O
FRI.CTJONSURFACESt AND OF THE MOS ISUBSCRIPT'
2) LUBRICANT. (U),

UNCLASSIFIED /ZOM06



UNCLASSIFIED

DC REPORT BIBLIOGRAPHY StARCH CONTRO.L NO. /ZOMO6

AD-742Z 371, 13/0 1 8/3
FOREI-GN TECHNOLOGY 01.V WRIGHT-PATTERSON AFB OHIO

'PRODUCTION TESTS OF BORONATED, BORO.CHRdMIZED,o
BOROCALO0RIZED, AND BO'ROYITANIUMI!ZED PARTS OF'
TWIST.IkG AND DRAWING. MACHlNES, (U)

FEB 72, 7P PASECHNIoS, YA. 1KOROTKOV,
Vo D-. LbKOTOCH r0e V.o 44FAWAEV.'A. A. I

TUTO.V,G. S
REPT. NO.i FTDiHT-23- 1'2,,9-71
,PROJ.: AF-73'I3:

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRAN.S, O-F ZASHJCHITNY.E-
PO KRYTIYA NA METALLAKH (USSR') N3 P220-22,2 1970-t BY
V. MESENZEFF.'

DESCRI.PTOR-SI (*MACHlNE TO-OtlS, WEA:R 'RESISTANCE),
(OOIFFUS:ION COATING# MACHINE TOOLS), HEAT
TREATMENT, DRAW ING iMAC I NE 0R#CESSlNG),s NYLON#
'UtSR U
MDENTI FLE R S TRANSLATIONSs BORIO-1INGs COLORIZ-ING,
PiITEtTJlVE COATINGS(U

4T IS SHOWN THAT PARTS WERE I'NSTALLED ON MkCHINES,
USED FOR HOT DRAWING OF C'APRON FIBER.. THEt WEAR'
RESISTANCE OF'HEADPIECtS STRiNGTHENED 10Y METHOF05 OF
THERMOCHEM1,CAL TREATMENT IS HIGH, -AND THE QU'ALITY OF
F'IBER PREPARED ON EXPtRIMENTAL HEADPIECES IS
INCREASED BY THIS APPROACH, fu)
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UNCLA5S-IFIED

DI&C REPORT BIBLIOGRAPHY SEARCH CONTROL. NO. /20KO6

AD-7:47 419 1/
FORFIGN TECHNOLOGY DI.V WRICHT-PATTERSON AFB 0H10O

D I FVUS ION! 1,NTERACT ION' OF COMPOWENT DURT'ING THE
CALORI!lNQ OF NIoBIUM-TIT-ANIUM -ALLOYS. I Ul

MAXY 72 1'$P VERGASOV9Lv Is JLAZAREVoEv

REPT-9 NO* 'FTD' MTn2'fI:87df71
P-ROJ: AF-130-66

UNCLASSIFI;ED REPORT

'SUPP'LEMEN-TARY NOTE-: ED.ITED MACHINE TRANS,* OF FIZIKA I
KNIM'IVA O8RABOTKI MATERIALOV (USSR) N,6 P44i-gl 1970,t
BY, RENE E# COUFkVTLLEs.

DESCRIPTORS;$ f6DJIFFUSF0N COATING, NIO,8BIUM IALLOYS).
fowNIOB-IUK ALLOYS,s ALUMINUM COATINGS), (*TITkNV4M,
ALLOYS,o ALUMINUM COATINGS) "HEAT-AE515STANT kETALS
+ ALLUYS* DIFfUSI,0o. I'TERACTiONSs USSR (U)

IDEN-TItIERSs C ALpAIZ-NG,o TANSLATIONS- lUl

THE STUDY CO'NCERNS THE PROCESS, OF THERMAL DIfFUIN
CALORIZATION OF NIOBI-UM ALLOYS WITIH TITANIU1 '(FROM,
5 TO 50 WT, PERCENT), THE REDISTRIBUTION OF
COMPONENTS, IN- BOTH THE ALLOY AND, COATINGo AND- THE
'ASCENDING' DIFFUSIONOF TXTANI-UM INTO THE COA.TING#
WHICH IVS EXPLA-INEI) BY -THE HIGH 6IFFUS1ION HOSULUTY OF
T!IT-ANIUM -AND THE THERMODYNAMIC CHARACtTER-ISTICS' OF ITS
INTERACTION WITH ALUMINUM.c THE, NESI-STANCE OF THE
COATING TO OXIDATION AT 1100 AND 1200 DEGREES C HAS
BEEN ANALYZED AND THE COMPOSITION'OF THE CORROSION
PRODUCTS OF'THE ALITIZED ALLOYSDEtERMI-NED.
(AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAOHY SEARCH-CONTROL NO'., /ZOMO6'

AD-V18- -621 1-11!

FOR'tI14 TECHNOLbGI. DLV WRIGHT-PATTFVOSON AFB OHIO0

THE RE.SULTS OF TESTS-OF METALLIC AND
POLYMER COATINGS OF STEEL PIPELINES OF
SHIPS$ (U)

JUN 7.2 22P ZHURNo V. ILEHLOVAtL.
N. 4SUPRUN,fAo

REPTv NO.*e ;~ ~MT,*-21 138 -7 -
'PROJ: FTD-6O'IUSO1OA

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: - DITED MACHINE TRANS. OF TSENTRALNYI
NAUCHNO-I1SSLEDOVkTELSKI INSTiTUTs MORSKQGO FLOTA.
TEKHN'ICHESKAYA EKSPLUATAT.SIYA MORSK0GO FLOTA

-(USSR) N116 P82-97 19'69, 'dY FRANCIS To RUSSELL.-,

DES.CRI1PTORS: (fCOATINGS, OCQRROSI-ON INHIBITION),
PI-OES's STEEL,s PL'STIC COAT-INGS, METAL COATINGS,
Z'INC COATIENGSt ALUMINUM COATI'NGS, CHROMIUM,
DIFFUSION COATIN, USSR, SHIPS (U)
IDENTIFIERS:, TRANSLATIONS()

RESULT.S OF LABORATORY, S,,TANDI AND FULL-SCALE TESTS
OF SEA WA.TER-RESISTANCE SHOWN B'Y THERtODIFFUS"ION-
CHROMVUM, ALUMINUM, AND POL'YMQRIC COATINGS ARE
_PESENTED.* BASED ON THESE TEST RESULTS, THE
EFFE-elIVENESS OF EACH OF THECOATINGS'LISTED IS
EXAMINED, A'S IS THEIR USEFULNESS IN PROTECTING STEEL
SHIP 'PI'PELINES 'AGAINST CORROSIONi (AUTHOR) (U)

UNCLASSIFIED 120MO6



UNCLASS I F! ED-

DDC REPORT BI-BL'IOGRAPHY SEARCH CONTROL NO. /ZOIMO6

AD-!7'9 089 11/3
ARM.Y FOREIGN SCIENCE AND TECHNOLOGY CENTIER CNARLO1ITEtVILLE
VA

-1NF-LNENCE 01F 'DIFFUION COATINGS ON STEEL
PRODUCT iVTkENGTH9(U

AUG, 72 479P KARPENKOIG. V. IPOKHMURSKI.1,
V. 14 ;DALItSOVsVi& &- ;ZAMIKHOVSkIhjV@ So I

REPT. NO. F5 TCHT23- 1U139-11
PRAO6J: Ft-T.C-T74UZ31'30 g,

UNCLASSIFIED REPORT

SUPPLEMENTARY 'NOTE': -TRANS. OF MONO. VLIYANIFE
DIFFUZiONNYKH P6KRYT-II NA PROCtHNbST STALNYKH
lzc3ELII, KIEV* 1971 167P*

DE-SCRI-P-TORS: (.DIFFUSION C'OATING, *SNTEEL)., 'METAL
CO'A-TINGSi STRESSES, 9 ASE_ HARDENINGj ?RdOTECTIVE
TREATMENTS, MLCROSTRUC-TURE, CORROSI ON, USSR'()

IQENTIFIERS; TRANSLATIONS., PROTECT!VE- COATINGS9
RESIDUAL S-TRESSES, (U)

THE EFFECT OF GALVAN-1Cr AND PRINtlIPkLLY OF DJIPVUSION
COATINGS OF S-TEEL PRbOUCTS ON THEIR' SHORt-TERM STATIC
AND FA~T'IGUE S-TRENGTi, IN *lR -AND IN CERTAIN WORKINGs
ME9IA IS EXAMINED. THE. AbrPL OF RESIDUAL STRESSES ['S
EXAMINED'AND A NEW CLASSIFICATI-ON OF THEM IS
PROPOSED#- IT IS SHOWN POSSIBLE TO CURE CRACk-iTYPE
DEFECTS BY MLANS OF DIFFUSION ME'TALLIZAT-ION ANG
RESTORATION OF THE INTEGR'ITY AND STRENGTH OF
DEFECTINVE PARTS. CERTAIN METHOD'S OF INTENSIFYING
THE PROCESSES OF DIFFUSION SATUR'TION ARE OFFERED*
(kAUTHOR) (U)

UNCLASSIFIED /20tiO6



UNCLASSIFIED

,DOC REPORT'SIBLIOGRAPHY SEARCH-CONTR.OL NO@ /ZOMO&-

*ADii75O, 513 [1/ 13/5

F6"RE! GN TECHNOLOGY DI1V WRtOHT-PATTERSON AFB OHIbO

THE INFLUENCE-~OF SOME GALVANIC AND
THERMODIFFUS14E COATINGS ON THE DURABJL'ITY OF
'SHAFTS AND HINGED JOINTiS (Ull

AUG 72 1,10 PAVLENKOV. S.o IPRE ISvG*
A# I -

REPT. NO. FTD-MT-Z24inO~in72
1A 0 J_: AF-7,3't3

UNCLASS.If'1EU REPORT

SUPPLEMENTARY NOTE: EDITED NACHINE TRANS. OF
TEkHNOLOG'IYA 1 ORGAN IZATSIY A ?RO'IZVODSTV.A (USSR)I N'4
P2Z7--2,9 1_9-70*O. BY' CHARLE-S-T. IStE-RTA-Gi JR.i

DESCRIPTORS; (*COLATINGSl WEjR RESI:ANCE, METAL
COATINGS,9 D-IFFUSI.ON CO'ATINGj CHROMIZING, BUSHINGS,
STEEL# ANODIC CO0ATIN0GS, MET-AL JOI-NTS. USSR (U)

IDENTIF-IERS4 TRA NSL1A -10N SU

THE EFFECT OF CERTAIN GALVANIC AND THERMODIFFUSIVE
COATINGS ON THE WEAR RESI15ANCE OF PART$ OF LOW LOAD
HIGH SPEED HINGED ASSEt(BLIES, IN ROC;KER moTiON ;.S
DESCR-IBED. (AUX-4OR) VU)
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DbC REPORT 61IBLIOGRAOHY- SEARCH CONTR0L NO, /ZONO6

AO-753 327 19/4 W3/8
IIT, RESEARCHI INST CHICAGO ILL

GAS-PRESSURE BCiNbLNG OF HULTILAYER GUN
BARRELS.-'U

DESCRIPTIVE NOTE: TEtHNICAL REPT-,t
JUL 72 55P BEALtROY E., ;WATMOUGHs

THOMAS ;,

REP-To NO. 11ITR 1B6,108-4
CONTRACT: DAAFOI-71-C-O021
MONI-TOR: SWERR TkR'72-41

UNCLASSI!FIED REPORT

DE~dcl PTaRS: (OREFRACTORY METAL ALLOYS, *DIffU91ON
COATIjNd), '(*GUN BARRELS, 0RIFLI-NG)o -INERT' qA,S,
WELDINGl COMPOSITE MATERIALS, MT ANUFACTURINGj METHOlyt-o
BOND~ttNGx TEST' METHODS IU)
IDENTIFTERS: GAS PRESSURE BONDING, GUN'BARREL

L.INERS (vU)

A PROGRAM WAS UNDERTAKEN BY THE RESE ARCH
DIRECTOA~TE,s WEAPONS LABORATORY AT ROCO
i,'SLANO, TO DE.XERMINE THE FEASiBlLITY OF USING GAS
PRiSSURE TECHNILQUES'FOR PRODUCTION OF LINED,
PRERIFLED GUN BARRELS- PRESSURt CONTAI'NERS
CONSTR.UCTED FROM SHORT-LEN4TH TUBULAR STEL SECTI-ONS
MACHINED TO GUN BARREL 8BORE DIMENSIONS WERE USED IN
THIS EXPERIMENT. FROM THE RESULTS OF THE TESTS
PERFORMED WITH LOW-YIELD STRENGTH MA-TERIALS (COPPER
AND MONEL), A SUIT-ABLE PROFILE REPLIC-ATION WAS
NOT ATTAINED ON THE RIFLE SURFACE9. ON THE tASIS OF

TEST DATA OBTAINED, FORMING A RIFLING PROFILE AND
BONDING WITH A TANTALUM ALLOY ON AISI 4130 STEE
WERE FOUND TO BE IMPRACTICAL WITH 6AKS PRESSURE
BONDING TECHNIQUES. (AUTHOR) (U)
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UNCLASS'IFItD

DOC REPORT BIBLIOGRAPHY -SEARCH CONTROL NO* /.10M06

AD-458 885 4113 13/8 4 16
"DEFENCE. RlcStA-RCH, INFORMATION 'CENTRE -OkPINGTON
(iENGLAND')

THE INFLUENCE OF ENVIRONMENT' AND SURFACE
CONDITION ON THE PROPERTIES OF MATERIALS*

* THE STRENGTH 0OFMED;IUlM CARBON STEEL,
CHROMED BY VAR IOUS METHODS, ;U)

APR 73 9P K4RPENKOv8. AV-GORBJNOV .N.
So

RVPT. NO& DRICmTRANS-2I56s DRICBR3O36

UNCLASSIF 1 ED 'REPORT

SUPPLEMENTARY NOTE4 TRANSi OF FIZJKO-KHtflICHESKA.YA
Mt1 HAN-iKA MATERl.IALO-V 1(USSR-) VA N1,1.91~ 964-, B.-Y

DESCRIPTORS: JWSEEL, *CHRQf1IZING), DIFFUSION
COATINGo PROTECTIVE TREAlTMENTSt
FATIGUE(ME HANICS),l IMPRE'4NATIONt CORROSION
,RE5!'i-STA N Ct . -fAT4i UE4 M tCHNi C S) M A NUFA CTU RIN G
METHODS, USSR I U:)

lb E NT I FIERS TRANSLATirNS Wi)

EQUIPMtN'T IS'DESCRISBiD FOR CHROMING STEEL BY
GASEOUS AND VAPOUR"PHIASE METHODS4 THE STRUCTURE OF

DIFFUSI'ON LA-YERS FORMED BY A VARIETY OF CHRP'jING
METHODS ARE STUDIED-- AT EQUAL THICKNESS OF
DIFFUIlON LAYERS tHE GREATEST FA-TIGUE STRENGTH 1.5S
OBSERVED J.N, STEELS 'CHROMED BY VAPourv-ptikS" AND
GASEOUS q.ONTA'CT MEl'HODS. CORROSION F AT-IGUE
STRENGTH WEPNOS ON THE THICKNESS AND DENS.ITY'OF THE
DIFF;U4ION LAYER IT'HAS ITS GREATEST qALUE INVSEELS
AFTER GAS CONTACT CHROMING.o (AUTHOR (U,)

UNCLASSIFIED /ZOmO_6



UNCLASSIFIED

DOC REPORT SIBLIOGRAPHY SEARCH CO'INvROL NO- /ZQNO6

AD-760 365 11/3
CARNEGIE-MELLON UNIVPITTSBUR'GH PA DEPT OF METALLURGY AND!
MATERJALS, SCI ENCE

KINETlCS'OF PHASE LAYER GROWTH DURING
ALUMI.N1DE COA.TING OF NICKEL,. A(U)

DE'SCR.IPTjIViE NOTE: TEC'HNICAL REPT.,j
APR 73 31P HTCKLiANTHONY Je 4;HEtKELs

RI.CHA RD- WO ;
R~EOTi NO. TRI1
,CONTRACT:i N OO4 -67"A -D3 04- 0OI
PRoJ: dR-031-74-q

UNCL-ASSIFIED REPORT

DE'SCRTOTORS: 'A LU MlNUM, 'CObA TINGS, *N ICKEL A LL OlY s
DI'FFUSION 'P"'T ING s PHASE STUDIESs MATHEMATICAL
MODELS f(U)

THE D'IFFUSION COATING 'OF NICKEL WI-TH -ALUA1NUM- WAS
STfOIED 63Y A TWO-STtP PROCESS INVOLVING INITLALLY AN,
INFLUi OF ALUMINUM AT THE tOJFACE fALUMINIZAT'IO0NJ'
AND L-A-TER A, PARtIAL HOMOGEN~iVION -OF THE, ALUM~INUMP
RUCH REGION UNDERt CONDl-T VaNS OF ZERO SURFACE FLUX.
THE TWO-STEP PROCESS WAS STUDJIED IN THE T'EMOERA'TURE
R-ANGE FROM'870 TO IOOQC* THE ALUMINIZA'TION STEP
WAS CHAkHACTEiZED MA"INLY AS THE RAPID, PARASOLIC
,GROWTH OF TH? '_ 22AL3 PHASE (,G AMA) At THE
SURFACE. THE HOMOGENIA7I6N STEP WAS CHARAtTER VZED
MAINLY AS THE RELATIVELY SLOW THICKENING OF THE
NIAL PHASE '(DELTA), PRIMARILY BY THE SOLL['ION
OF TfHE GAMMA PHASE. 'A MAITHEMA'TICAL MODEL WA'S.
DE-VELOPED, USING4 NUMERICAL'METHODS AND 'COMPUTER
TECHNIQUES, WHICMh YIELDED GROWTH RATE PRED%'CTION5' FOR
TI{ VARIOUS PHAS E LAYERS IN AGREEMENT WITH
EXPERI:MENTAL D*4A, THE MODEL WAS USED TO DEFINE
THE CRITICXL PARAMETERS CON'TROLLING GROWTH KINETICS
FOR THE tf~tUSTf;P PROCESSe (AUTHOR) (U)
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Doc, REP.ORt BIBLIOGRAPHY SEARCH CONTROL NC6 /2OMO6

AD-8O& 52V 1-1/6 13/8
D0U PONT oCD NEMOURS (E Il -AND CO I NC W I-LM INGTON. -DEL
PIGM E NITS 'D E PT

DEVELOPM1ENT OF COATINGS F90R PROTECT'ION OF DISPERSION
STRENGTHENEDi NICKEL FROM OX1DATION, P4ART 11?
DE-YELOPMtNT OF CR-AL COATTNGi BY ViA'CLUUJI PACK
TECHNi QUE'S. (U)

DESCRIPT-IVE NOtE- FlNAL SUMMARY REPTw. I FJEB-31 DEC-65,
MAR 66 I'l P GADD,Jo- DoI

CONTRACT: -Ar 331,615)-1704
,PROJ,: A '-llt-
,TASK: 731201
MON-iTORI AFML TR-66 oq7,PT-2

UNCLA$SIED -REPORT

SUPPLEMENTARY NOTE- SEE ALSO PART 3, ADmOOS8 5-23.
PREPARED -IN COOPERATION 'WI'TH TRW, INCs, CLEV-ELA-ND,
OHIO.4 AATERIALS AND PROCESSES DEPT*

DESCRILPTORS; 'NICKEL ALLOYS, 'DISPERS'1ON
HARDENING), ('ALUMJNUM COATINGS, RICKEL ALLOYS$),#
('*CHROMIjUM,- 'DIFFUS-ION COATING), MICROSTRUCTURE,
OXID'ATION, -PROTEC)TION, EFFECTIVENESS, THERMAL
SHOCK, TENSILE PROPERTIESp STR~ESSES, RUPTURE,
COATI NGS,l CORROSlION INHIBI1TION,q CHROMIZING,
ACTIVE, OXIDbES, CHROMIUM COMPOUNDS,# CHLORIDES,
FLUORIDES b vIOD IDES i AMMON1UM COMPOUNDSt S ODIUM
COMPOUND~s, ALUMI.NA# SPRAYS, SLURRY COATING,
VACUUM u
IDE N TIFlE R S N ICKEL TD (N 12TH.02) PAC;K
CEMENT-ATIONPROCESS, CHRbMIUM(III1 ")CHLORIDEt
AMMONIUM CHLORIDt., AMMONIUM IODIDEj SODIUM
FLUOR-IDE,, ALUMINUM OXlDE (U)

A PROGRAM WAS CONDUCTED TO DEVELOP VAC.UUM PACK
PkOCESSING PARAMETERS FOR REPRODUCIB1LY-FORMING THE
DUPLEX CR-AL COATING SYSTEM ON TD NICKEL*
TARGET PROTECTIVE CAPAMiLITIES OF 500 HOUR.S CYCLIC
OXIbATION PROTECT'ION A-T 2200 F AND 100 HOURS
PROTECTION Ai '4OO F WERE ACHIEVED AND DEM-ONSTRA-TEP
WITH THE VACULW, PACK CR-AL COATING* DATA ARE
PRESENTED DETAILING THE PARAMETERS REQUIRED TO FORM
THE CR-AL COATING ON TD NICKEL BY THE VACIJUM
POACK PROCESS* PARAMETRIC STUDIES WERE CONDUCTED IN
BOTH LABORATORY S.IZE (3 IN DIAMETER X 0 IN
RETORT) kND PILOT SCALE (0 IN DIAMETER X 20 IN
RETORT) COATING FURANCESo A SPRAY-D-IFFUSION
TECHNIQUE WAS ALSO DEVELOPED FOR FORMATION~ OF THE
DUPLEX CR-AL COATING ON TD NICKEL* (U)
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AD-836 775 131/8 2 0/41
ilIt RESEARCH INST CHU CAGO 'ILL

EVALUATION OF NONDESTRUCTI-VE TEST1ING TECHNIQUESOF
DIFFUSION COATINGS. (U)

DESCRIPTIVE NOTE': FINAL RE-PT-- 'APR, 66-JUL 67,
MAY '68 qzp? KARPLUSHs 8- :StEMHLERo,.

A. ;ARN~ESEN,S. E. '

R'EPT. NO. -11T AI-m'1612,7
'CO6NTAACT: Ak 33(,6l51)-152;9f
0R 0,J- 'A F -73 5
T'A'sK -735104
(40,IT AFML TR-67-!358

UNCLA'SSIFIED AE-PORT

DESCR-IPT0RS (001,FFUSUON COA-T ING~s NON-DESTRUC~TIVE
TESTING), VISUAL INSPECTION, NUCLEAR INDUSTRIAL
AP P I CATIO N S, FLUORESCENC,o BACKSCATTER' ILNG, s
,RAYS# UVLTRASONIC PROPERTIES, SEEBECK EFFECT,' BETA
R-AY SPECTRUM

I-D EN TIFIE R S: X-RA'Y FLVORESCEN4CEo EDDY'
CURRENTS tul

THREE NOVEL NONDESTRUCTIVE TESTING METHODS OF
DIFFUSION COA7TINGS WERE COMPARED WITH OTHER METHODS
AND CHECKED AGAINST MICROSCOPIC EXAMtNATIbN BY
SUSEQUENT SEC-T',ONING OF SUSPECTED, DEFECTS,
METHODS, USED CONSItSTED OF A BEL4 'BACKSCkATTtRo X
RAY FLUORE-SCENCE AND A MAGNETIC EDDY 'CURRENT
TECHiNIQUE. THE EDDY CURRENT TECHNIQUE SHOWED THAT
VARIA-TIONS 14N COA,-TING THICKNESS AND LOCAL DEFECTS CAN
BE READILY OBSERVED. THIlS METHOD CAN BE USED TO'
SCAN LARGE AREA,$# SCANNI:NG SPEED WAS LIMITED BY,
'THE MECHA-NICAL SYSTEM USED FOR SCANNING, PURPOSES.
THE BETA 8ACKSCATTER METHOD YIELDED LOW SENSITIVITY
AND A RATHER LOW SCANNING SPEED OF ABOUT,0.5 SQUARE
CENT'IMETER PER MINUTE* X-RAY F .UOAESCENCE WAS
CARRIED OUT ONLY AT A FEW SPOTS* SCANNING RATES OF
THE ORDER OF I SQUARE CENTIMETER PER HOUR WERE
OBTAINED. IMPROVED GEOMETRY CAN INCREASE THI'51BY
AN ORDER OF MAGNITVDE BUT EVEN SUCH 'IMPROVEMENT .1$
NOT LIKELY TO BE COMPETITIVE* IAUTHOR) iU)
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-A D -,8 2 i-6 0'6 3/
SAT.TE:LLE MEMORI:AL INST COLUMB6US OHIO16 -DEF~NS-E MET-AL-S
fNFORAT;ON CEN;TER

RE'VIEtW 0 RECENT DEVELOPHENTS. OX-IDAT-I-ON-
,RESIST'ANT Cd'kTINGS FOR REFRACTORY METALS- U

NOV 60, 3P ALLENsB. C. I

UNCLASSlfIFIEP REPORT

DESCRI PTORSI. (eREFRACT-ORY ME-TAL ALLOYS, DIFFUSlON
COA'TING'), HIGrH-TEMPER.TURE, RESEA'RCH, LIFE
EXPECTANCY-, 1INTERMET'ALLIC C6M 0UNDS, -NIOB-UK ALLQ-Ysl
SLUkkY COATING, TLJR§INE B'LADES, HE-AT TREATMENT,
iRIDIUM, ALLOYS CHROMIUM ALLOYS ,0I6N' ALLOYSt,
S.ILICON ALLOYS, VANADIVUM' ALLOYS ,, NICKEL ALWSOY
NON-DESTRUCTIVE TrS'-T IN G- I U)

I DEN T I iERSil ANNOUIICEMEiNT BULLETINS-, E.VALUAIION,#
NIoBI-um* 6 tLLOY661 N10OBUM ALLOY C-429Y*,
NIOBI1"UM ALLOY Ck-,72,o NIOB8IUM ALLOY' Xfli,4 (U)

A' MANUFACTURING, METHOD FOR PRODUCI1NG, CHROMl'UM-
TITANIUM-SI-LICON COATINGS ON-LARGi COLUMBIUM-ALLOY

PARTS 'HAS BE-EN ' DFVELOPED- THE PROGRAN WAS
kC'CoMPLISHEO IN THREE PRINC'IPAL A'REAS AS FOLLOWS:
111)' S'CA'E-UP OF THE -DIFFUSION PACK PROCESS,s
(2) SC'ALE-UP OF THE SL-URRY DIFFUS ION PROCESS, AND
(3)- PRODUCTION 'PROOF -OF THE SLURRY'DIFFUSiON
PROCESS. (AUTHOR), iU')

122



UNCLASS I FIED

DOC fREPQRT Blb8ZIOGRAPHY SEARCH CONTROL NO. /Z0KQ6

40"43~ 767 13/9 11/3 11/8

,,O~tI--GN TECNNdLOG Y DIN -WRIGHT-PATTERSON AFB OHIV

INICREASING THE WEAR RESISTANCE OF MIACHINE
P&kRTS BY OIFFUSjiE SULF012-ATION AND

MOLBDE~lIDISULFIDEo

AUG 48 31P NAINARsji IHASILtF. I
REPTo NO. FTD-Ht-23-24-2-68

UNCLASSIFIED 'REPOR'

-5UPPL-EM~kTARY NOTE: ED~iTEO TRANS- OF STkOJI-RENSTVI
(CZECIhOSLCVAKJIA) V17 N6 Pq26-'36 1967, BY At
PECK.s

DE'SCR IPTORS: "'MACHIJNESv *WEAR RESISIANC Elt
(OLURI-CA:NTS DIFFUS-ION CO'ATING- SoLtLOS,
MOLYBDENUM COMPOUNDS, SULF1DES, MLCROTRUCTUREt
FRICTI2ONP HARDNESSo CZECHOSLOVAKIA (U-)

IDENTIFIERS: TkANSLATV-ONSs MOLYBDENUM DISULFIDE,
SOLID LUBRICANTS (U)

THE AUTHORS REVIEW THE RESULTS OF CZECH' RESE!ARCH
ON METHODS OF ANT'IFRICTION SURFACE-TREATMENt OF IRtON-n
BASE MATERIALS AND THE EXPERIENCE OF THE iNOMUSTRY
WITH THESE METHODS. TWO METHODS ARE DV'SCUSSEIDo'
SULF'IDIZING AND THE US E OF SOURp MOLYBDENUM-,
DISULF;DE86ASE LUBRICANTS- ORIGINALL'Y SULF'I'PlZ~iNG
WAS DONE IN A FUZED-SALtt-ATH. BUT LATELY NUkEROUS
PLANTS HAVE INTRODUCED SULFIDIZING 'IN A GASEO
ATMOSPHERE (SULFONITRIDI-NG)o THE PRESENT
CAPACITY OF SULFIDIZING EQUIPMENT IS ABOUT 3000 TONS
PER YEAR WITH TWO DAILY SH-IFT.S- A WIDER USE OF'
SOL D MOLYBDENUM-DISULFIDE BASE LUBRlCANTS DATES BACK
TO *160 WHEN SOME CZECH CHEMICAL PLANTS BEGAN TO
'PRODUCE MOLYBDENUM D-ISULFIDE. 'LATELY MOLYBDENUM'
DISULFIDE HAS BEEN USED AS SUCH AND 1.N COMBINATION
WITH CONVENTIONAL LU5RICANTS IN NUMLEROUS
APPLICATIONS, INCLUDINGi THE LUBRICATI'ON OF MOVING
MACHINE PARTS AND META .-FORMING OPERATi'ONS, (U)

12 3
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.AD883 04(6 l1/'3 11/6 21/5
I<TRW EQUI-PMENT GROUP CLEVELAND OHIO,

-Zt2'ELOPMENT ,OF IMPROVED COATINGS FOR' NICKEL-
AND OBALT.BASE'-ALLOYS. (U)

DESCRIPTIVE NOTE: rl,.%AL TECHNICAL SUMMARY REPT. 1 JUN
66'31, JUL 10o

DEC 70- 311P NEJEDLIKJAMES F.
REPT. NOv ER-73OSwF
CONTRACT: F3-3415-6B8'C-16,28
PROJ: AF-7312
TASK.: 731201,
MONITOR: AFML TR-7Q-62PS8-

UNCLASSIFIED REPO-RT

DESCRI'PTORS; I-OCQATINGS', *RCORROSION INHIBITION)!
(*NICKEL ALLOYS, COATING 'S,), (*COBALt'ALLIOYS,
COPATINGS)', (*GAS TURBP4ir BLADES, PROTECTIVE
,tEAtI4kNTS)t DJIFFUSION COATING, HEAT-RESISTANT
M.E-TALS + ALLOYS. ALUMINUM ALLOYS, IRON ALLOY-So
CHR OM?UM ALLOYS, MECHANI-CAL PROPERTIES (U)
tDiNTIFIERS: SUPERALLOYS, *PROTECTI1VE
CO0A T 1,4S: CU)

THE PURPOSE OF THIS STUDY WAS TO DEVELOP AND
UPGRADEALUMINUM CONTAINING COATING SYSTEMS FOR THE
PROTECTION OF NICKEL AND COBALT ALLOYS USED IN GAS
TURBINE HOT SECTIPY COMPONENTS, A COMPREHENSIVE
INVESTIGATION OF MOD'IFYING ELEMENTS WA'S UNDERTAKEN
AND CORRELATED WITH HOT CORROSION RESISTANCE AND
DIFFUSIONAL STABIL-ITY UNDER BLA'DE AND VANE CYCLE
CONDITIONS ;1150 AM'% 2200F PEAK TEMPERATURES,
RESPECTIVELY).s THE M'ODIFYING ELEMENTS AND
COMBINATIONS EV*ALUATED WERE CO. MN, CR, TA,
FE,o MG, Si, Yo, CR-MN# COCR AND FE-
CR. THE INFLUENCE OF THE MOD'IFIED COATINGS ON
MECHANICAL PROPERTIES, STRE.SS-.OXIDA'TION,o IMPACT AND
THERMAL SHOCK OF THESUPERALLOYS WAS ALSO DETERMIN9D.
(AUTHOR)
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CORPORATE UNCLASSITFIED
CORPRATEAUTHOR~ MCNITORIR.G -AGENCY

*AIR FORcE AVIONICS LAS WRIGH4T- AD-812 998
PATTERSON AF8 OHIOi

O 6-AFMLTR67- 358
AFAL-TR-70-328 EVALUATION OF NONDESTRUCTIVE
PLASMA ANODIZATION. rLSTING YCCHNIQWES OF CIFFUSION

AD-722 4~90 COATINGS.

AFAL-TR72-362 -

PASAANODIZATION. Ar&LTR-67-4 21
AD-760 171 EFFECTS OF VACUUM-ULTRAVIOLET

ENVIRONMENT- ON OPTICAL PROPERTIES
&AIR FORCE CAMBRIDGE RESEARCH LABSL 6 OF BRIGHT ANODIZED ALUMINUM

HANSCOM FIELD MASS TEMPERATURE CONTROL COATINGS*
0 e 0 460836 53'4

AFCRL-67-O5'13 -

PEIFORMANCE OF THIN FILM AFML-TRi-70-208
HUMIDITY SENSORS, 6EVELOPMENT OF IMPROVED,

AO-6'63 757 COATINGS FOR NICKELrAND COBALT-BASE
* * * ALLOYS4

aAFCRL-72T05q6 ~AD-;883- O016
CONTROLLt6 SECTIONING TECHNIQUE *

FOR SMALL GALLIUM ARSENIDE SAMPLES,' TR-6+6355

AO-749 598 EFFECTSOF VACUUM-ULTRAVIOLET
ENVIRONMENT OF THE OPTICAL

*AIR FORCE INST OF TECH WRIGHT- PROPERTIES OFABRIGHT ANODIZED

PRATTEqSO4 AFS OHIO- SCHOOL -OF -ALUM INU~M -
ENG INEER ING AD-612 i7I

GGC/EE/72,;12 sAIR FORCE OFFICE OF SCIENTIFIC
MOLTI-WAFER PLASMA ANODIZATION. RESEARCH ARLINGTON VA

AD-7'16 003
AF OS R - R-72-2091

GAIK'FORCE MATERIALS LAB ,WRIGHT- LOW TEMPERATURE MET#L'OXIDE
P ATTERSON ArB- DfilO DEPOSITION BY ALKOXIDE HYDROLYSIS$

00* AO;-75-1 203
AFML-,TDR6'4 7.1
OIFF tJSI(4N COATING FROCESS FOR -'ARMY ELECTRONICS'COMMAND FORT

COLUABIL$A dASE ALLOYS. MONMOUTM N J
D- 603 00?

* 6 ECOM-Ot84-5-72
AFL-TR6-7,PT-2 MAGNESIUM FILM STUDY,
OEVELOPMENT OF COAIINGS FOR -A0-76I 253

PROTECTsIUN OF DISPERSION
STHENGTkENE) NiCkEL FROM OXIDATION- OARMY ENGINEER RESEARCH ANO
PART 11.o OL:VELOPMENT OF'CR-AL DEVELOPMENT LABS FORT BELVOIN VA

COATINGS BY VACUUM PACK TECHNIQUES- i 0 i
AD-806 S20 AERDLTI1813- 65

THE STRUCTURE OF THIN ANODIC

AFML-TR-67-71 FILMS ON ALUMINUM SURFACES,
OPTIMIZATION AND EVALUATION OF AD-4 7 6 W4

ALUMINUM SEALING*

0.1
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UNCLASSIFIED
,AR)-ARKf

EROL- T-1623-66 SILICATE-ZINC ANTIFOULING
RMN ANOIZING OF bAKED PAINTS. STUDIES ON ANTIVOULING

'ALUMIN~JN POWDER, PROPERTIJES,
A0-630 488 AD-688 534

AEROL-T-IB82q 6: *ARMY MAIERkALS ANO, MECHANICS RESEARCH
OPTIjCAL STUDJES ON ANODIC OXIDE CENTER WATERTOWN HAS$

'FILrS ON ALUMINiUM IIla
AD-631 1'71 '14MMRC-T R-70-3&~

9' * aWEAR- AND EROSION-RESISTANT
AERULTT-1837rb6 COATINGS FOR TITAiiUM ALLOYS-IN
ORIGINAL FOuNDRY ALUMINUM #AL ARM4Y AIRCRAFT.

lf'.k$ AS NEWER dLAZING MATERIAL, A6-726 951C

a' * * AR"Y MISSILE -CO AND REDSTONE
AERDLT-353?-6 ARSENAL ALA STRUCTURES AND
kFW FINDIN,5S ON ANODIC MECHANICSLAS

OXIDATION OF ALOMINUM,*#*
AD-641 932 RS-*TR-6B-l I

* a. .SELF-,HEALING PROTEC-T-I-VE
AERDLT-1854-46 COATIN4GS*

ON ANODIC OXJDATION OF ALUMINUM A08'iSi 116
IN CHIROHIC ACID*

AD-635 64~7 #ARMY MOBILITY tQUIPMENT-RESEARCH AND
* * 'DEVELOPMENT CENTER 'FORT BELVOIR VA

OW THlE FORMATIJON OF u()T USAMERDC-44'9
COMPLETELY WA§RESIS-ANYT COAYINGS ~ CAiASfROPHiC PITTING OF
ONu 7HE ANODIC OXIDE flLh WHEN ALUMINUA-ALLOY (ALMAG 35) CASTINGS
ADDING 'CERTAIN DYES TO THE SEALING DURING SULFURIC ACID ANODIZ*ING,
B'ATH. AD-666 217'

AD435 618,
* a a USAMERQC-1 952

,AERDL-lfI-877-46 DEVELOPMENT OF A CONTINUOUS,
DIFFUSED LAYERS OF HARD-ANODIZED ALUMINUM SURFACE,

SEMICONDQCTIVE COMOIOUNDS OF GROUP AO-499 350
111-AAD V,

A04 11 i77 $ARMY NATICK LADS MASS

4ARMY FOREIGN SCIENCF,,ANLI TECHNOLOGY VSAPlAB5-TR69-6-SE
CENTER tHARL6TTES.-iLLE VA i>RC 4 "LEAD CkEMliTRY:

0*, SYNTHiA'Es'AND APPLICATIONS,
FSTC-NT-23-I-t'39'- AD -691 725

INFLUENCE Or DIFj USION COAT'ING5
ON StEL PRODUCT STR'7- GTH* OARMY'NATICK LABS' HASS CLOTHING'AND

ADr711? 089 -PERSONAL LIFE SUPPORT EQUIPMENT LAB

' ARMY FOREIGN SCIENCE AND TECHNOLOGY C/PLSEL-64
CENTER' WASHiN6T6N 0 C ORGANOLEAD ,CHEIIISTRY:

0 * 0 SYNTHESES AND APPLICAT>IONSo
.STC-HT-23-flql-69 CUSA-NLASS-TR-69-55-CE)

0-2
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1 UCLASSIrIED
~ARM-SRI

,AD-61 72 S AWRE*O*22/67

FACTORS AFFECTING THE AOHESION
*ARMY RESEARCH OFFICE DURHAM N C OF SURFACE COATINGS TO ANODISED

0 0 0 ALU"I.IlUi ALLOYS.
AOO-i23;-2-C (D-MAT-Iq6)
GAS PHASE ANODIZATION OF -AD-660-911

TANTALUM-
AD-64S 243 *IATTELLi MEMORIAL INST COLUOSUS OHIO

* ** * DEFENSE METALS INfORMATION CgNTER
AROD-5063:3-NC * * *
ELECTRON MICROSCOPE STUDY OF REVIEW OF RECENT DCE!YOPHENTS.

BREAK7OWN AND REPAIR OF ANODIC OXIOATON-RFSSTANTaA-,JNCS FOR
FILMS ON ALUMINUM% REFRACTORY tifALS.
AD-762 995 ADO°t2 U9

a0e
AROD-SO63:6-"C iSOEING SCIENTIFIC RESEARCH LASS.
ELECTROLY-T 1C REAKDOwNt,0 SEATTLE WASH SOLiD. STATE PHYSICS

A.NOIC FILMS O.ALUMINUM, LAS
Ab;732 718

DJ-82rOO' 62
• ARM' WEAPONS COMMAND ROCK ISLAND ILL DIELECTRIC ROPERTIES OF

GENERAL THOMAS J RODHAN LAB SURFACE OXIDES ON ALUMINUM,
* * * AO'85 577

SWE.R-TR-72-iZ
GAS-PRESSURE BONDING OF OBOEING SCIENTIFIC RESEARCH LAOS

MULTILAYER GUN BARRELS. SEATrTLE WASH
AD 753 327 +

DI-2-3926
'ARMY WEAPONS COHMAND ROCK ISLAND ILL ELECTRICAL I-PEDANCE OF

jgSEARCW AND*ENGINEfRING ALUMINUM SURFACE OXIDE,
DIRECTORATE AD-697 I'll

AMSWE-JE70-t29 *BRITJISH COLUMBIA RESEARCH COUNCIL
ELLIPSOhETRIC STUDY OF THE VANCOUVER

OXIDATION OF MILD STEEL IN AQUZOUS * * e
SOLUTIONS* HIGH RESISTANCE ANODIC OX-IDE

AD-71-I 0Oa FILMS ON ALUMINJUA)
,(DRB-REPRINT-2707)

'ARMY WEAPONS COMMAND ROCK ISLAND ILL AD-68;,835
RESEARCH DEVELOPMENT AND
ENGINEERING DIRECTORATE *3RITISH'COLUMSIA UNIV VANCOUVER DEPT

* * *OF ELECTRICAL ENGIEERING
AHS4E-RE-7 1-SO 0 #
A STUDY A14D EVALUATION OF THE AN tLLIPSOMEtRIC STUDY OF

EFFECTS OF VARIOUS NEW SURFACE STEADY-STATE HIGH FIELD IONIC
DIFFUSION TRZATKENTS. .CONDUCTION IN kNODIC OXIDE FILMS ON
AD-729 826 TANTALUM 'NIOBIUM, AND SILICON.

AD-635 667
*ATOMIC WEAPONS RESEARCH ESTABLISHMENT

ALDERNASTON (ENGLAND) PLASMA ANODIZATION.

• (-AFAL-TR-70-328)

0-3
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AD-721 0910 SOUTritRN YELLOW PINE SAPWOOD
.. . . ANELS VIITH COPPER SULPNONATE.

PLASMA- 4NOOZAT.ION. ADAOO 'OOIS
lAFAhL-TR-7Z-362i e

Au -760 1,7,1 WFCL-I280i
PARINARIUN SP, - LIBERIAN PINE-

3R I T ISH NON-FERROUS- ME.TALS RESEARCH AFRICAN OAKAF#WICAN WISHNORE-*
ASSOC'IATIlON LONDON (EMGLAND) AD600 399

A-IS36MAL/E WFCL12913
SURFACE TREATmewt OF TITANIUM THIAMES *CELPLYI PANEI,So

ALLOYSt, A NE.YIEM OF 00JLISHED *AD-60U 397'
1 NVORMATI oN,
(A-S4T-MiEMO9,,'6S) *COATING AND CHEMICAL LAD ABERDEEN

AD-469 9S4 PROVING GROUND No'

@CALIrORNIA UNIV LOS' ANEL'S SCHOOLCL-I
OF 'EnINcERfNG AND1 APPLIED SCIENCE SEVEN YEARS ,TROPICAL-EXPOSURE

Of FINISHING SYSTEMS-FOR ALUMINUM
UCLA-ENG 7283 AND MiR~heliVme

'THE PROPERTIES OF RARE EARTM AD -S290
RETALS AND ALLOYS.
AD-7q50 410 'DEFENtE RESEARCIK BOARD OTTAWA

(ONTARIO-)
*CARNEGIE-I4ELLON UNIV VTf-tSBURGN PlA.

DEPT OF' METLLURGY AND N. DRILSOB-REPRINT-2707
$CIEC-C Hih RSIST-NCE ANd6bIC OXIDE

* FILMS ON ALUMINIUM,
TR-1 - AD-68& #1835
iKIr#SrICS OF PHASE LAYER GROWTH,

DURING ALUMINIDE COAtING OF NICkCELs OEFENCE RESEARCH ESTAlLISHMENT
AD-760 365 PAC'IFIC' VICTORIA, (BRITISH

COLUMBIA)
&CENTRAL INtT OF FISHERIES TECHNOLOGY

COCHIN (INDIA3 REPI NT-by-H
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--PEFEREkcE TO I-T5 -USE AS -A S5U33THATE -OF 8A149T -ANODIZED ALUM4INUM4
FOR SLWO PHASE LUBNICA0TS,._ TEMPERATURE CONTROL COATINGS**

ADr 0 152i AD-334 534
DIELECTRIC PROPERTIES OF SURFACE

OXIDES'04 ALUMINUM,' NICKEL ALLOYS
AD-685 S77 KIMEtICS OF PHASE LAYER GRo7HT

DEVELOPMENT Or A CONTINUOUS, DURING ALUMINIDE COATING OF
NARD-ANOIZED ALJkINUM SURFACE,. NICKEL.-'

A6-61.9 35V AD-760 365
DE-VELOPHENt- OF COATINGS FP R

CAThODIC PROTECTION PROTECTiON OF DISPERS16A
4ARINE CORROSION STVDIES- TH4E STRENGTHENED NICKEL FROM OXIDATION.

EFFECTS OF 6ISSIMILAR METAL COUPLES PART ll DEVELOPMENT OF CRTAL
AND T0XI'-_ANTS FROk ANT.-IFOULiNG COATINGS BY VACUUM PACK
PAINTS ON THE CORROSION OF 5086 AND TECHNIQUES#*
6061 ALWi4INUM ALLOYS AN4D THEIR AD-SOC 520
RESPONSE TO'CATHODIC PROTEC'TION..
A6-4'16 04? *ANODIC COATINGS

ALUMIWUI
COATINGS DEVELOPMENT Of A FIXTURE AND A

TRA14SLATION OF WEST GERMAN PROCEDURE F OR IARDANODt,71NG THE-
REPORT ON USE OF 'FOUNDRY QUALITY SURFACES OF A LONG ALUMINdUM TUBE
99.9% -ALU~1IIUH' FOR GLAZING. Wifk A DEEP BLIND-HOLE6

AO-631 17+I AD-6241 993
TRANSLATION -OF JAPANESE REPORT

odFikbsiii ON~ Op-TIcIAL STUD.IES OF A'ODIC OXIDE
CATA'STROPHIC PITTING OF ALUMINUM- -FILMS ON ALUMINUM.

A4LLOY (ALMAG 35) CASTINGS DURING -AD-63I1 17-1
SULFURIC ACID ANODIZINcd,' TRANSLATION OF WEST GERMAN

AO' 666 217 RESEARCH: ON ANODIC OXIDATION OF
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UNCLASSIFIED 
ALU-ANG

ALUMINUM 'IN CHRONIC ACID. VACUUh--TRANSLATION.
ADT635 647 AD;73i 876

TRANSLATION OF WEST GERMAN EFFECTS OF VACUUM-ULTRAVIOLET
RESEARCh: RtCENT DEVELOPMENTS- IN, FViAON0ENiON OPTICAL PROdPERTIES
THE FIELD-OFHIGH-GLOSS ALU"INUH. OF BRIGHT AN6PIZEP-ALUMINUtt

AOD-35 619 TEMPERATURE tONihOl. COATINGS-*
TRANSLATI,!R 0f WEST (~WAD-836 $34

RESEARCH* FORMATION jFOXIDE FILMS
ON ALUMINUM* BERYLLI UM

AO-43S 6B7 REPRINT: PROTECTION OF
tRANSLAT,; ON OiF WEST GERMAN BERYLLIUM AGAINST HIGH TEMPERATURE.

RESEARCH: EgCW $INDIOGS ON ANODIC OXIDATION*
OXIDATiON OF ALUMINUM. AD-632 b35

-AD-44I 932
hkEPRINT'; HIGH RESISTANCE ANODIC CORROSION INHIBITION

OXIDE FILMS ON ALUMINIUM. ELiCTRODE KINETIC BEHAVIOR OF
AO-686 835 -METALLIC SURFACES.#

REPRINT: ELVCTRON MICROSCOPE Ab-66 7i3
STUDY OF BREAKDOWN AND 'REPAIR OF iLLIPSOMETRIC STUDY Or- THE

* ANODIC FILMS ON' ALUMINUM. OXIDATION OF MILD STEEL IN AQUEOUS
AO-762 995 soLUTIONS.0

Ii AD-711 008
ALUMINUM ALLOYS OPTIMIZATION AND EVALUATION OF

kTRANSLATION OF HUSSi I RESEARCH: ALq11NU"- EALING*
M HRD ANQOIZING OF BAKE -,ALUMINUM AD81T2 998
POWDER.

AO--63O 688 DlEE;Tkr~T~E.9bLS)
vktTORS -ftCTiNG THE btt6f REPRINT: tLE'f RdLf(TCRE~AKDOWN

OF SURFACE COArINGS TO ANOD1SED OF ANODIC FILMS ON ALUMINUM'*
ALUMINIUM ALLOYS** AD-732 71B

AD-466 411
EVALUATION OF HARD ANODISING AS DEPOSITION

A WEAR RESISTANT COATING FOR REPRIN~T: LOW' TEMPEF(ATURE METAL
ALUMhINUM ALLOYS WITH' PARTICULAR OXIDE ':POSITI'ON 4Y LKOXIbk
REFERENdCE TO ITS USE AS A SUBSTRATE HYDROLISIS.
FOR SOLID PAASE 'LUBRICANTS,. AD-7S1 203

AD-680 852
DEVELOPIENT OF A CONTINUOUS, DIELECTR'Z PROPERTIES

HARD-AFOD I 2ED ALLIMIUM SURFACE,. DifLE CTRIC PROPERTIES OF SURFACE
AO-&99 350 OXIDES' ON ALUMINUN,*

PROTECTION OF ALUMINUM IN 4 AD-685 577
MARINE CLISATE--TRANSLAT'ION.

AD-734 06'4 DRY CELLS
SURFACE FI'NISHES FON ALUIMINUM MAGNESIUM FILM STUDY.*

PRODUCTS B1 DIRECT ANOUZiflG--' AD-764I 253
TRANSLAT-ION.

AD-735 631 DUCTILITY
THE ROLE OF PASSIVE FILM GROWTH

ALUMINUM COATINGS KINETICS AND PROPERTIES IN STRESS
OXIDE ' LR ON 7THE SURFACE OF CORROSION SUSCEPTIBILITY**

OBJECTS CO-ATED WITH ALUMINUMi IN- AD-725 166

D-3
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UNCLASSIFIED

DYES ACID**
TRANSLATION OF GERMAN RESEARCH: ADT7ZS 'tR9

ON THE FORATION OF NOT COMPLETELY REPRINT; CYCLING ANODIC
WEAR-RESISTANT COATINGS ON THE CGAT!NiS ON PURE AND ANTIMONIAL
ANODIC OXIDE FILM-WHMEN ADDING LCAO IN 0;t5D'!z
CqTAIN OYES TO THE SEALING bATHo AD6728 431

AD-635 618 "
6AGN£SIU

ELECTRICAL IMPEDANCE REPRINT; ELECTROLYT'JC TREATMENT
ELECTRICAL IMPEDANCE OF ALUMINUM OF MAGNESiUH,

SURFACE OXIDE,* ADO-762362
AD-697 117

MAGNESIUM ALLOYS
ELECTRICAL PROPERTIES, SELF-SEALING ROTECTIVE

REPRINT.T .ELECTRICAL PROPERTIES CoAtINg S'
OF ANODIC OX1DE FILMS oV TA, Nd, AO-845 114-
ZR, TI, it AND V FORMED BY THE ION
CATHODE METHOD. MICROSTRUCTURE

AD-737 .IS9 rRANSLAYION FROM GERMAN ON THE
STRUCTURE OF THIN ANOIC FILMS ON

ELEC.TOCHEM.ISTRY ALVAINUM SURFACES,
REPRINT: ANODIC PILM GROWTN BY A6q76 'we

ANION DEPOSITION IN.ALUMINATE,
TUNGSTATE, AND PHOSPHATE SOLUTIONS- NICKEL

AD-675 75' REPRINT: ELECTROCHEMISTRY OF
THE NICKEL-OXIDE ELECTRODE. Ve

ELECTROLUMINESCENCE SELF-PASSIVATIONEFFECTS IN OXYGEN-
REPRINT: ANODIC EVOLUTION WKINETICS.

ZLEQTROLU iNESCENCE OF ANODIC FI'LMS AD7q4 605
ON ERBIUa. A-40 HOLMIUh METALS IN
SODIUM ALUHI'NATE SOLUTION. NICKEL ALLOYS

AD-767 001 THE PROPERTIES OF RARE EARTH
METALS AND ALLOYS,9"

FILMS AD-75S 410
REPRINT: IONIC CONOUCTIVITY

DIELECTRIC CONSTANT, AND OPTICAL PLASMA MEDIUM,
PROPERTIES OF ANODIC OXIDE FILMS ON PLASMA ANODIZATION *
T J TYPES OF SPUTTERED TANTALUM AD-722 $90-
FILMSo MULTI-WAFER PLASMA ANODIZATION..

AD-435 q08 AO-746 003
PLASMA ANODIZATION..

IONIC CURRENT AD-760 171
'REPRINT: AN ELLIPSOMETRIC STUDY

OF STEADY-STATE HIGH fIEL5 iONIC REACTION KINETICS
CONDUCTION IN AtODIC OXIDE FILMS ON TRANSLATION OF RUSSIAN RESEARCH#
TANTALUM, NIOBIUmt AND SILICON. HATTING OF ALUMINUM AND ITS ALLOYS.

AD-635 667 AD-651 O

LEAD SOLUBILITY
ANODIC CRYSTALLIZATION ON PURE FUNDAMENTAL STUDIES OF

AND ANTIMONIAL LEAD IN SULFURIC DISSOLUTION AND PASSIVI-T-Y OF ALLOYS

UNCLASSIFIED /ZOM07
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ANT-ANT

AND COMPOUNDSie DESTINATION. 'ASSAY OF BORINGS.
AD-739 39S A0-290 7-16

'FUNDAIw4TAL STUDIES OF
OISOLUTtON AND PASSIVITY OF ALLOYS ALUHIhUM ALLOYS
AD ,CONPOUNS.o MANINL CONOSION STLIOIFS: Tkf

AD-750 d*6 LIIL ?.% 0CDI%1-flILAN MI TAL LtlU-IL*
AN1hL rUklCANTS FRdh ANIIft1LINU

TANTALUM PAINTS ON THE CORHUSION Of' 56 U AND
kEPRINT: GAS PHASE ANODIZATION 6061 ALUINVUA ALLOYS-ANf THEIR

OF TANTALUM. RESPONSE TO CATHODIJC PROTC.TIOkee
AD-665 243 AD-746 599

THICKNESS ARSENIC COMPOUNDS
REPRINT: A RADIOCHEMICAL REPRINT: ANTIFOULING PROPERTIES

TECHNIQUE FUR DE'ERMINNMg DPTH OF 'EMERA.D GREE1-: A' PRELWMINARY
DISTRIBUTIONS IN 'MO. OBSERVATION.

'Ab-'75& qf72 AD-'684 4i3'

TITANIUM CATHODIC PROTECTION
PROCESS FOR ANODIZING TITANIUM.' REPRINT: CATHODIC REDUCTION OF

AD-633 986 CUPROUS OXIDE IN VINYL ANTIFOULING
PA;NTS.

*ANTIFOULIN4_iGt'TNGS AD-698 013
PHESERVATIVE TREATED MARINE

LXPOSURE TEST PANELS, NSIA'1953 COPPER COMPOUNDS
SERIESo SILICATE-ZINC ANTIFOULUItG

AD-267 204 PAINTS. STUDISS, ON ANTIFOULING
ANTIFOULING POTENIIALS OF PROPERTIES--TRANSLATION

PESTICIDAL MATERIALS. 'AD-&88 536
AO-26A 367 -

ANTIFOULING PAINTS APPLIED OVER DESIGN
PLASTIC COATED MILD STEEL PANELS ATTACHMENT MECHANISM OF
HAVE BEEN EXPOSED T0 S-YR SEA BARNACLES* FOULING PREVENTION THE
WATER IMMERSLON TESTS. STUDY OF THE ADHESION OF CALCAREOUS
EFFZCTIVENESS OF PAINTS AND TYPES ATTACHING MARINE ORGANIAS.S,?
PLAST'IC UNDERCOATING EVALUATED. AD-29 344
ADZ8I '865

PLASTIC COVqRED HILD STEEL EFFECTIVENESS
PANELS COATED WITH EITHER ANTISLIME COATINGS. PART II -
BOOTTOP OH TOPSIDE PAINTS'EXPOSED PRECONDITIONING VALUE OF SLIME FOR
TO SALT WATER ANp BARNACLE ATTACHMENT#*
ATMOSPI1ERIC CONDITIOvS FOR 5 YRS. Ad-750 122
EFFECTIVENESS' OF THE PAINTS-AND
UYKERLYING PLA5TICS ULTERMINEu. ELECTRON MICROSCOPY

AD-281 866 REPRINT; THE APPLICATION OFRESULTS-TYPE SPECIFICATIONS FOR SCANNING ELECTRON MI'CROPCOPY TO
TREATEU WOOD* RELIABILITY AND, ANTIFOULING PAINT RESEARCH.
STANDARDIZATION OF PRESERVATIVE AD-689 13XRETENTION ASSAYS FOR POLES. REPRINT: THE EXAMINATION OF THE
PILING AND LUflBER. INSPECTIONS AT SThUCTURE OF ANTIFOULING COATINGS

TREATING PLANT AND/OR AT BY SCANNING ELECTRON HICRO$COPY,

O0-5
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LEAD COMPOUNDS SOLUBILITY
ORGANOLEAD CHEMISIRY: SYNTIIESES REPRINT: ANT-1-Fil,.lig PAINTS-AND APPLICAI|ONS.a I.i THEORETICAL APPROACH TO

AD-691 725 LEACHING OF SOLUBLE PIGMENTS FRONM
INSOLUBLE PAINT VEHICLES.

LIQUID 1HMERSION: TESTS Ao-69Z ss
SEA WATER iNmmISIOk TEST OFTHANES -CELPLYit PANELS UNCOATED AND TAR

q9ATED ITH FORUA 105 ANTIFOULiNG TRANSLATION OF RUSSIAN RESEARCH:

PA'hTUSE OF ANTI-CORRosio&,AND ANTI-AD,600 39Y FOULING FAI:TS:ASED:ON OAL TAR'

SIM MATEH IM!ERSION TESTS OF AND ITS MiXTURES kITH PFJOL ORFR CAN 00 P U heOATED *A NO CO ATE O EPOXY RES -1 $ " -o

WITH NAVfFORMULA 105 OR 1'21 AD-629,8A3,
ANTiFOULING PAINT,

AD-600 397 9ANTISKIZE COMPOUNDS
SULFIDES

ETALTRGANIC COMPOUNDS CNCREA$NGTNE RESISTANCE OFANTIFOULiNG OR4iGAOALLC 8A'CHINE PARTii TO SEIZINGo-

STRUCTURAL P ASTICS ** TR ASLATON *

AD-7"7, 020 -AD"73E 699

MODEL TESTS 'ARSENIC COMPOUNDS
TRANSLATION OF RUSSIAN RESEARCH: ANTIFOULING COATINGS

RAPID METHODS OF TE~tTiN REPRINT: ANTIFOULING PROPERTIESA TIFOULING AINTS FOR OCEAN-GOINA OF EERALD GREE O ;: A pREL ,IMIAY
SHIPS# OW gRVATION,

A0-628 194 AD-686 933

, PAINTS *BARNACLES,
CAVITATION EROSION-REl-,TAMN ATACMENT

COATINGS WEKE APPLIED TO FOILS, ATTACHMENT MECkANISM OFSTRUTS, FLAPS AND RUDDERS ON THE BAgftACLES. FOULING PREVENTION THE
PATROL CRAFT IHYDROFOIL) PCH-I1 STUDY OF THE 'ADHESION OF CALCAREOUSSTATIC 'IMMEkSION TESTS. TYPES ATTACHING MARINE ORGANISMSo

AD-412 769 AD-829 34't

POLYMERIZATION *BARRIER COATINGS
ANTIADHESION COMPO,.- ;4-, CORROSION INIfIBITION

TRANSLATION, FUNDAHEKrAL STUDIES OFAD-721 029 DISSOLUTION AND PASSIVITY OF ALLOYS
AND COMPOUNDS.*

SHIP HULLS AD-7SO 286
THE EFFECT OF SURFACE

PREPARATION AND REPAINTING STEEL
PROCEDURES ON THE FRICTIONAL SELECTED TRANSLATIONS-"RESISTANCE Of OLD SHIP BOTTOK TRANSLATION.
PLATES AS PREDICTED 'FROM NSRDC AD-750 896
FRICTION PLANE ODEL 125,.

0-6
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*IRtyLIUm oIFFUSION COATING
ANODIC COATINGS DEVELOPMENT OF 4OATINGS FOR

.REPRINT: PROTECTION OF POROTECTIboN OF-DISPERSION
fRi |NLLiU" AGAINST HI'GM TEMPERATURE STRENGTHENEU NICKEL FROM OXIDATION,
OXIDAT1 ON. PART II, DEVELOPMENT OF CR-AL

AD-632 93S COATINGS BY VACUUM PACK
, TECHNIQUES**

NECHANICAL PROPERTIES AO-808SO
EVALUAtON OF FINE, AhOUILEO

RERYLLIUM WIRE.. *CHROMiZING
ADT43V 08S STEEL

THE INFLUCNCE ,OFENVIRONMENT AND
*CADMIUM SULFIDES SURFACE CONDITION ON THE PROPERTIES

SYNTHESIS OF MATERIALS' THE STRENGTH OF
ktPkiNT: THE ANODIC SYNTHESIS MEDIUM CARBON STEEL, CHROMED BY

OF COS FILMS. VARIOUS METHODS--THANSLATIoN.
'AD-674 444 AD-758 ASS

*CASE HARDENING *COATINGS
' SMALL ARMS CORROSION NESISTANCE OF ANODIC

A STUDY AND EVALUATION OF THE COATINGS FOR ALUMINUM ALLOYS*
EFFECTS OF VARIOUS NEW SURFACE AD-263 991

OIFFUSiO TREATMENT.S,
AD-729, 826, 'ALUMINUM

EFFECTS OF VACUUM-ULTRAVIOLET
'CATHODIC "PROtECTION ENVIRONMENT OF THE OPTICAL

ALU0IINUM ALLOiS, PROPERTIES OF BRIGHT ANODIZED
MA9INE CbRROSION SfJDIES: THE ALUMINUM,

EFFECTS OF DISSIMILAR METAL COUPLES AD-612 774
A D 10XICANTS FROH kNTIFOUL:NG
PAINTS 0t4 THE CORROSION OF 5096 'AND CORROSION INHIBI'TION
604! ALIINUi ALLOYS AND THEIR CiVITATION EROSION-RESISTANT
RESPONSE TO CATHODIC PROTECTION** COATINGS W!RE APPLIED TO FOILS,
AD-746 U99 STRUTS, FLAPS AND RUDDERS ON THE

PATROL CRAFT IHYDROFOIU PCH-I;
ANTIFOULING COATINGS STATIC IMMERSION TESTS.

REPRINT,: CATHODIC REDUCTION OF AD-412 769
CUPPOUS OXIDE ik VtNYL ANTIFOULING 'A STUDY OF ALUHOSILICONIZED
P'AINTS. DIFFUSION LAYERS ON NICKEL-CHROMIUM

AD-698 61-3 ALLOY,>-7RANSLATIOAI
AD-120 3&S

A CAVITATION PROTECTION OF ALUMINUM IN A

ER0S1ON MARINE cLIMATE--TRANSLATIONCAVITATI(tN EROSION-RESI!STANT AO-734 664

;OAYIN6S WEh APPLICD TOFOILSo THE RESULTS OF TESTS OF METALLIC
7STRUTSs FLAPS AND RUDDERS ON THE AND POLYMER COATINGS OF STEEL
P TROL CRAFT IHYDROFOIL) PCK-,I, PIPELINS, OF SHIPS--TRANSLATION.
SrTYIC IMMERSION TESTS., AD-748 02i

AD-kvI2 769 SEVEN YEARS TROPICAL EXPOSURE OF
FINISHING SYSTEMS FOR ,ALUMINUR AND

SCHROMI\In MAGNESIUM**

a D-0-7
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AD-75Z 07 ANODIC COATINGS
DEVELOPMENT OF IMPROVED COATINGS -VNDAIIENTAL STUDIES OF-*

FOR NICKEL-AND C0OALT-SASE ALLOYSe* DISSOLUTION AND PASSIVITY OF ALLO7S

AD-8i93 Oq6 AND 'OMPOUNDS.*
AD-731 395

REFRACTORY METAL ALLOYS610#USION COATING'PROCESS FOR ELECTROCHEMISTRY

COLUMBIUM BASE ALLOYS. LLECTROD9 kINETIC SEHAVIOR OF
A6-603 U02 METALLIC SURFACES.i

AD-66 S763
TITANIUM ALLOYS

WEA-,0AD iROSION-RESISTANT STEEL
COATINGS FOR TITANIUM ALLOYS IN-- ELLIPSOMETRIC STUDY Of, THE
ARMY A'IRCRAFT.6 OXIDATION OF MILD STEEL I AQUEOUS

AD-7i6 95q SOLUTIONS*O
AD-711 008

NEAR RESISTANCE
THE INFLUENCE OF SOME GALVAfNIC *CORROSION -INtIpTION

AIO TAERMODiFeUSrVE COATINGS ON THE CORROSION RESISTANCE OF ANODIC
oURABILITY OF SHAFTS AND HINGED COATINGS FOR ALUINUM ALLOYS*
JOINTS--TRANSLATON. A0-263 995,

AD-750O 533
ALUMINUM ALLOYS

OCOBALT ALLOS PROTEC-TION OF ALUMINUK IN A
COATINGS MARINE CL-IMATE--TRANSLAfION,

DEVELOPMENT GF -IMPROVED COA-TINGS AD-73 8 6q
-FOR NICKEL-AND COHALT-RASE ALLOYS.'
AD-883 6q6 ANODIC COATINGS

ELECTRODE KINETIC BEHAVIOR OF

*COPPER COMPOUNDS METALLIC SURFACES..
ANTIFOULING COATINGS -AD-665 76

REPRINT: ANTIFOULING PROPERTIES ELLIPSOMETRIC STUDY OF THE
OF I'MERALD GREE61; A PRELIMINARY OXIDATION OF MiLD STEEL IN AQUEOUS
OBSERVATION9 ' 'SOLUTIONS,.

A0-686 933 .AD-711 008
SILICATE-ZINC ANTFOULING OPTI|IZATION AND EVALUATION OF

PAINTS- STUDIES ON A4.IFOULING ALUMINUi SEALzNG.'
PROPERTIES--TRANSLAT-ION. AD-812 998

AD-668 536
BARRIER COATINGS-

REDUCTION(CHEHISTRY)Y FUNDAMENTAL STUDIES OF
REPRINT; CATHODIC REDUCTION OF DISSOLUTION AND PASSt\VITY -OF ALLOYS

CUPROUS OXILoE IN VINYL ANTIFOULING AND COMPOUNDS.'
PA-*hTS* AD-750 286

A9-698 013
COATINGS

*CORROSION THE RESULTS OF TESTS OF METALLIC
ALUMINUM ALLOYS AND POLYMER COATINGS OF STEEL

OPTIMIZATION AND EVALUATION OF PIPELINES OF SHIPS--TRANSLATION*
ALUltIhUH SEALING#* AO-7q8 021

AD-812 990 SEVEN YEARS TROPICAL EXPOSURE OF

0-8
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rIMISMING SYSTEMS F6OR ALIUMINU" AND PLASMA ANODIZATION..
MAGNESIUR.' A0-76O 171

AD-752 107
DEVELOPMENT OF IMPROVED-COATINGS &DICLICYRJCS

,FOR NItF;,L-ANb COBALT-BASE ALLOY.S.0 NYGRONETERs
AD-ae83 046 'PCRF6RSA9;E OF THIN FILM

t HUMIDITi SENSORS.'
S-TAINCESS STEEL AD-663, U75

PASS IVATIONWOF CREV.ICE5 DURING
A~bOie OROTECT-ION.' *DIFFUSION,

A6-465 704 COATINGS
DIFFUSION COATING PROCESS FOR, -7

TAR COLUABIUN BASE ALLOYS3.
TOANSLiTI0 OF RUSSIAN RESEARCH: AD-4-3 002

USE OF ATJiCORAOSION ANb AATI -
FOULING PAINTS BASED- ON COAL TAR *DIFFUSION COATING
AND ITS MIXTURES WITH OENOL OR ALLOYS'
EPOXY RESINS- DETERMIINATION OF THE DIFFUSION
AD62,9 863 COEFFICjEiTS IN ALLOYS WITH SEOERAL

-PHASet! -
'lCORROSIO0N REtSISTfvCE AD"6i'l 303a
NICKEL ALLOYS

THE P P1Rt.IES CF RARE EARTH ALUMINA
METALS AND ALLOYS.' -CHEMICAL STRENGTHENING OF
AD-750-410 AL203-4

AD-168 707
T It'AN I---ALLOYS

iARIAE$ 1ROSION STI?,IESt. THE 4NTISEIZE COMPOUNDS
;EFFECTS OF CU20 ANTIFOULING PAINT INCNEAS4NG THE RESISTANCE OF
,AND COUPLING TO A COPPLR ALLOY ON MACHINE PARTS TO SEIZING-
THE'CORROSION RESISTANCE OF 6AL-14V TRANSLATION.
T-ITANI'JM ALLOY IN SEAWATER#* AD-7311 899

AD-73U 4~36
SOP.IDES

iCRYSTALLIZATION BORONIZING OF MACHINE AND TOOL
LEAD COMPOUNDS PARTS IN POWDERED KIXTURES--

ANOUIC CRYSTALLIZAT]'ON ON -PURE TRANSLATION*
AND ANT-IMONIAL LEAD IN SULFURIC AD-727 937
ACID.'
Arl0725 469 CHROMIUM

DEVELOPMENT OF COAT-INGS FOR
*DIELECTRIC F]LMS -PR07ECTIJiN OF DISPERSION

DEPOSI'TIbN 3TRENGTHENED NICKEL FROM OXIDATION.
REPRINT: Low TEMPERATURE METAL PART II. DEVELOPMENT OF CR-AL

OXI'DE DEPOSITION ST ALKOXIDC COATIM'.SS BY VACUUM PACK
IYDROLYSIS. 'TECHNIQUES.'

AP-751 203 AD-S0B 520

PLASMA MEDIUM MACHINE TOOLS
P'LASM4A A-ODIZATION** PRODUCTIO. f TESTS OF BORONATEDo

AO-722-4'90 BOROCHROIIIZEDs BOROCALORI7ZED# AND

* D-9
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9OR0TITANUMI'ZED PARTS OF TwISTING ALLOY--TRANSLATION

ANDKRAWZNG HACHiNES--TAANSLATJON. AD-720 36S
Ap-7Zq 371

-STEEL

METALS A STUDY AND EVALUATION OF THE
PROTECTIVE COATINGS 0 METALS# EFFECTS, OF VARIOUS NEW -SURFACE

-- NUMBER 2, 1968 [SELECTED ARTICLESI- DIFFUSION TREA-TMENTS-#
TRAhSLATIONO AD-729 26

AD-70D 3I3 .NFLUENCE OF DIFFUSION COATIN0S
ON STEEL PRODUCT STRENGTH--

NICKEL ALLOYS TRANSLATION.
STRUCTURE OF THE DIFfUS.ION AD-749 69

LAYERS AND THE PROPERTIES OF THE,
ZIS6K ALLOY ALUMINIZEO-SY THE *DIFFUSION COATINGS
CIRCULATION METHOO--TRANSLATION. REFRACTORY METALS
A0-720 370 CARBIDUZING 3F SPHERICAL POWDERS

OF Nl|IUM, HOii$OENUM#, AND
NIOBIUM ALLOYS TUNGSTEN--TRANSLATION.

DIFFUSIOh INTERACTIUN OF ADO719 783
COMPONENTS DURING THE CALORFZING OF
NIOSIUM-TITANIUM ALLOYS

- ; 6D0SPERS!ON HARDENING

TRANSLATION. NICKEL ALLOYS
AD-747 129 DEVELOPHENT OF COATINGS FOR.

PROTECTION OF DISPERSION
NOI-DESTRUCTIVE TESTING STRENGTHENED NICKEL FROM-OXIDATION.
' -EVALUATION OF NONDESTUCIVE PART Ills DEVELOPMENT OF CR-AL
TEST-ING- TECHNI-QUES OF DIFFUS-ION Cbi4G__- BY VACUUM PACK
COATINGS, * TECHNIQUES**

AD-636 ,775 AD-8S 526

RERACTOgY METAL ALLOYS, *DRY' CELLS
GAS -PRESSURE BONDING OF ANODIC COATINGS

MULTILAYEk (WN &UAELS- fixAeEfiv AA fIL' STUDY**
AD-75a 327 AD-764 2511

REFRACTORY METALS *DYES
DJFFUSION SILICONIZING OF ANODIC COATINGS

HOLfYSDENUM, 'TUNGSTEN, AND 0I81UN TRANSLTION OF GERMAN RESEARCH:
* IN OLTEN SALTS--TRANSLAT ION. ON THE FORHATICN OF NOT COMPLETELY

AD-697 919 WEAR-RESISTANT COATINGS ON THE
ANODIC O$IOE FILM WHEN ADDING

SEMICONDUCYING FILMS CERTAIN DYES To THE SEALING BATH*
TRANSLATION OF EST GERMAI AD-635 648

R1EESEARCH.9 DIFFUSED LAYERS OF
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