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FOREWORD

This unclassified and unlimited bibliography cohtaiﬁé 116
citations of reports on Protective Treatments(Industrial ”r;cess)
These references were selected from entries processed 1nto*¥%£
Defense Documentation Center's data bank during the period of:

January 1953 to August 1973.

This biblidgraphy supersedes Protective Treatments,
R s Vel . -
AD-722 800, DDC-TAS-70-84-1, dated Mawch 1971.
« ‘ -
This report is tepically arranged in alphabetical order
into the following subtopicsy

section I Ancdic Coatings
Section I1 Antifouling Coatings
Sertion III Diffusion Coatings

Entries are sequencad by AD number in each section. Computer

generated indexes of Corporate Author-Monitoring Agency, Subject,

Title, and Personal Author are included.

BY ORDX.R OF THE DIRECTOR, DEFENSE SUPPLY AGENCY
' OFFICIAL
/"\\AN "A’(g. m Mo
HUBERTE. SAUTER -

Administeator
Defense Documentation Cerder

iii
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UNCLASS!FIED -

DOC. REPORY BIBLIOGRAPHY SEARGH CONVRUL NOe /szO«
/AD=Z63 995 .
'RANK70305ARSENAL PHILADELPHLIA PA

CORROSTON, NESISTANCE OF ANODIC COATIMGS FOR ALUMTNUH
ALLOYS vl

- FE® 6l iv SIGISHUND MARKS iy
REPTe NOo Té) 12 1

UNCLASSIFIED. REPORT

DESCRIPTORS ¢ OALUMlNUH ALLOYS: ®COATINGS, *CORFOS1ON
INHISUTION, ALUMINUM COMPOUNDS, ANODES (ELECTRULYTIC
CELL). CHEMICAL REACTIONS: CHLORIDES: CHROHATES: CHROMIC
ACIDS. CORROSIONo CORROSIVE GASESs MILITARY

REQUIRENENTSs OXIDESs SALTSe SOLUTIONS, SULFATES,
SULFURIC ACIDs TEST METHODS) TESTSy VAPORS (V)

Preceding page hiank
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UNCLASSIFILD
ODC REPORT BIBLIUGRAPHY SEARCH CONTROL NOe /ZOMOAM

AD=439% 085
NAVAL AIR ENGINEERING CENTER PHILADELPHIA PA AERONAUTICAL
MATERJALS LAB

EVALUATION OF FINEs ANODIZED BERYLLIUM WIREs (vl

HAY 64 2P
REPTe NO» NAEC=AML=1943

UNCLASSIFIED REPORT

DESCRIPTORS: (:wBERYLLIUM, MECHANICAL PROPERYIES),
(*WIRE, BERYLLIUM) & CDATINGS; ANODES (ELECTROLYTIC
CELLS)y TENSILE PROPERTIES, DEGRADATION, OXIDATION

IDENTIFIERS? ANODIC COATINGS

TENSILE DATA ON FINE, ANODIZED BERYLLIUM WIRE ARE
PRESENTED TENSILE STRENGTH OF THE AS= DRANN WIRE

WAS REPORTED AT ABOUT 179,000 PSI AND ELONGATION FELL
IN THE RANGE }s) TO 2e¢i%e THE TENSILE SYRENGTH OF

THE WIRE DEFINIVELY SHOWS A SIGNIFICANT LOSS WHEN.
’OMPARED WITH THE VALUE REPORTED FOR AS~DRAWN
MATERIALe 1T IS DIFyICULT NOT TO ATTRIBUTE THIS

LOSS TO THE ANOD!ZING TREATHENT OR POSSIBLY TO SOME
INTERMEDTATE CHEMICAL TREATMENT USED IN THE ANODIZING
PROCESS's DAMAGE GONCEIVABLY COULD .COME FROH STRESS
CORROSION AND/OR IPITTINGe {AUTHOR) (V)

&

UNCLASSIFIED 720804




UNCLASSIFIED

DDC REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMOY

AD-465 429
TYCO LABS INC WALTHAM MASS

AGEING EFFECTS IN THIN ANODIC OXIDE FILMS ON AU IN
HCLOH,

DESCRIPTIVE NOTE! TECHNICAL MEMORANDUM,
JUN 65 10P BRUMMERsSe Be

REPTs NOo TM=20

CONTRACT: NONR376500

PROJS '9800,ARPA ORDER 302-62

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTES

DESCRIPTORS: (#GOLD: ELECTRODES), (®FILMS,
OX1DESYy {SELECTRODESs OXIDATION)
ELECTROCHEMUSTRY:y PERCHLORIC ACIDs VOLTAGEs
REDUCTTION{CHEMISTRY.)y REACTION KINETICS,
AGINGIMATERIALSYy COATINGSy ANODES

IDENTIFIERS: ANDOIC COATING

THE PROPERT-IES OF ANODIC OXIDE FILMS ON AU IN
LN HCLO4 WERE STUDIES AS A FUNGTION OF TIME
{2z SEC TO 6 HIN) AND OF POTENTIAL OF FORMATION
(1450 TO 1850 MV V5e PT, H2/H+ IN THE SAME
SOLUTIONLe OVER THE RANGE OBSERVED {10=20%

OF THE TOTAL OXIDE)y THE OXIDE GROWS SLOWLY WITH:
TIME, APPARENTLY ACCORDING TO ELOVICH KiNEYICS
ALTHOUGH THE CONSTANTS ARE POTENTIAL=DEPENDENT
OX1DES FORMED AT LONGER TIMES AY A GIVEN POTENTIAL
ARE HARDER TO REDUCEs THiS AGING EFFECT 1S
GREATEST AT THE LOWER POTENTIALS OF FORMAT!DNO
DESPITE THE GREATER THICKNESS OF THE OXIDE AT THE
HIGHER POTENTIALS AMD DESPITE THE LARGER CHANGE 1IN
THE AMOUNT OF OXIDE AT THE HIGHER POTENTIALS!
BECAUSE OF THESE AGING EFFECTS, THE TRTANGULAR
SWEEP METHOD OF WILL AND KNORR 1S NOY SUITABLE TO
STUDY THESE FILMSe {AUTHOR)
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UNCLASSIFIED
DOC REPOXT BIBLIOGRAPHY SEARCH CONTROL NO+ /ZOMOH

AD=469 954
BRITISH NON=FERROUS METALS RESEARCH ASSOCIATION LONDON
(ENGLAND)

SURFACE TREATMENT OF TITANJ'M ALLOYS: A REVIEW OF
PUBLIGHED: INFORMATION, ’ )

DESCRIPTIVE NOTE: RESEARCH REPTe,

MAY 65 L7p FINCHgNe Jo IBOWERS,Je Ee ¥
REPTs NOe A=1536MAL/E
MONITOR! MA S/T~MEMO=9/65

UNCLASSIFIED REPORY
SUPPLEMENTARY NOTE!

DESCRIPTORS: {eTITANIUM ALLOYSix SURFACES)s
(#SURFACES, PROTECTIVE TREATMENTS), WEAR
RESISTANCEy OPTIMIZATIONy LUBRICANTSs FRICTION,
REVIEWS: PLATING)s CHROMIUMy ADHESIONs NITKEL)
‘COATINGs SPRAYS, METALS, NICKEL ALLOYS, IRON
ALLOYS, COBALT ALLOYS, MOLYBDENUM» PLASMA JETS»
REFRACTORY MATERIALSy, VAPOR PLATING) PLASTIC

COATINGS, SURFACE PROPERTIES ‘ {U)
lDEN?XFlERSo ANODIC COATINGSo1CHENLCAL»CQ&¥ERS@QN
COATINGS tu)

THIS REPORT REVIEWS THE USE OF LUBRICANTS AND

SURFAGE COATINGS TO IMPROVE YHE WEAR AND GALLING
RESTSTANGE OF TLTANIUN ALLOYSWe THE METHODS OF
COATING DISCUSSED ARE ANODIC OXIDATION: PLATING.
METAL SPRAYINGs DEPOSITION FROM A VAPOUR PRASE s
DIFFUSION YREATMENTS WITH GASES AND IN ACTIVE SALT
BATHSy METALLIC OIFFUSION COATINGS, SURFACE HARDENING.
Bif HEAT TREATMENT. CHEMICAL CONVERSION COATXNGS AND
PLASTIC COATINGSe 1T IS CONCLUDED THAT THE MOST
LAPORTANT CRITERIA FOR A COATING FOR HIGHLY STRESSED
GCOMPONENTS WITH HEAVY SURFACE LOADS ARE: (1)

WEAR AND GALLING RESIESTANCE MUST BE GOODH (2}

$TRONG ADHESTON BETWEEN COATING AND SUBSTRATE MUSY 8E
ACHIEVEDS {3) THE COATING MUST WITHSTAND HIGH

L.OADS AND SLIDING FORCESs AND (4] MECHANICAL
PROPERTIES OF THE UNDERLYING TITANIMM ALLOY SHOULD
NOT BE 1MPAIRED BY TRE COATING. {AUTHOR) tv)

)

UNCLASSIFIEDR /Z0M04




UNCLASSIFIED

$0C REPORY BIBLIOQGRAPHY  SEARGH CONTROL NG+ ./ZOHOH

AD=478 W64 774 1173 \
‘HOLMAN {JOHN F). €O INC wASHINGYON D C

THE. STRUCTURE OF THIN Anaoxc FILNMS ON ALUMLINUM
suarhczs, ) - (U}

JAN 66 22P - GINSBERG ohe IWEFERS Ke %
CON?RACT. DA*4Y=00F=AMC= 930(T)
PROJS DA= 4 (024401~ 4328
MONITORS, AERDL T= 181 3=85 -

UNCLASSIFIED REPORT R

SUPPLEMENT&RY NOTEY TRANSs FROM ZUR STRUKTUR DER

ANODISCHEN DECKSCHICHTEN. AUF ALUMINTUMOBERFLACHEN) METALL
17331 MAR 43

DESCRIPTORSE  (#ALUMINUM» ANOD]C COATINGS),
{@ANODIC COATINGSy MICROSTRUCTURED, FILNS,
ELECTRODEPOSITIONs SURFACESs SULFURKC ACTDs
ELECTRON MICROSCOPY, X+RAY DIFFRACTTON ANALYSIS:
INFRARED SPECTROSCORY, REFRACTIVE INDEX,
DIFFERENTJAL THERMAL ANALYSTSs CRYSTALS, FIBERS)
ALUMINUM COMPOUNDS, HYDROX{DES, OXIDES.,

GARBOXYLIC ACIDSy OXALIC ACIDS, FOILS (U

IDENTIFIERS? ELONAL FILMS tut
FROM THE RESULTS OF PHYSICAL MEASUREMENTS AND
MORPHOLOGICAL INVESTIG&TIONS THE STRUCTURE OF THE
ELOXAL FILMS 15 UESCRIBEDe LAUTHOR) tul

P
d

UNCLASSIFIED tZ20M0%

PR P
TN, EE

EVs




UNCLASSIFIED
PDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOes /ZOMOY

_ RD=812 774 :
© ALR FORCE MATERIALS LAB WRIGHT~PATTERSON AFB 0WLO

EFFECTS OF VACUUM=ULTRAVIOLET ENVIRGNHENT OF THE
OPTLCAL PROPERTIES OF BRIGHT ANGDIZED ALUMINUM, {u)

DESCRIPTIVE NOTES REPTe FOR 1 JAN 63=] AUG &4,
JAN 65  23P WEAVER ¢ JAMES. He

REPTe NOo TR=44=355

PROJS 7349

TASKS 734007

UNCLASSIFIED REPORTY
SUPPLEMENTARY NOTES

DESCRIPTORS! («SPACE ENVIRONMSNTAL CONDITICNS,
ALUMTNUM) , (®ALUMTHUM, COATINGSY ) [#GOATINGS:y ALUMINUMI,
{#PRATECTIVE TREATNENTSo ALUKINUM) s OPTICAL PROPERTIES’
TEMPERATURE CONTROL ), ‘ENVIRONMENTAL TESTS, ULTRAVIOLEY
RADLATFON, LOW PRESSURE RESEARCH, DEGRADATION; THERMAL
’RADdATION. VACUUM, COLOR CENTERS, ABSORPTION ALUMINUH
COMPOUNDS, OXIDES Vi
IDENTIFIERS: ANODIC COATINGS (U)

THE RAPID INCREASE IN SPACE VEMICLE DESIGN
RELIABILITY AND LIFETIME REQUIREHENI“ +wAS CREAYED A
SERIOUS PROBLEM IN THE SELECTYGN. OF MATERIALS FOR
PASSIVE TEMPERATURE co} NTROLs THE MAJOR DIFFICULTY

1S THE PREDISTTON OF THE DEGRADATION OF THE THERHAL
RADTATION PROPERTIES OF THESE MATERIALS UNDER THE
SPACE ENVIRONMENTs» BRIGHT ANODIZED ALUMINUM

COATINGS ARE KNOWN TO POSSESS THE DESIRED OPTICAL
PROPERTIES FOR PASSIVE TEMPERATURE TONTRQL AND ARE
BEING CONSIDERED FOR SPACE VEMILLE APPLICATIONe

THE EFFECQTS OF THE VACUUM=ULTRAVIOLEY SNVIRONMENT

OCN THE OPTICAL PROPERTIES OF RRIGHT ANODIZED ALUMINUM
HAVE BEEN DETERMINEDe THE OPTICAL PROFPERTIES OF

THE BRIGHT ANODIZED ALUMINUM SYSTEM ARE ONLY SLIGHTLY
ALTERED BY ULTRAVIOLET RADIATION IN ALRe HOWEVER,

THE COMBINED VACUUM<ULTRAVIOLEY RADIATION 1§ THE MOST
DETRIMENTAL 70 THE REFLECTYANCE OF BRIGHT ANODIZED
COATINGS PREPARED BY THE SULFURIC ACID PROCEGSS.

THE COLOR CENTERS FORMED OURING EXPOSURE CAUSES A
GRADUAL INCREASE IN ABSORPTION UP TO 120 HOURS
EXPOSURE, THIS INCREASE IN SOLAR ABSORPTION CAUSES
THE ALPHA SU8 S/EPSILON RATION TO INCREASE T0 Oeh2
AFTER APPROXIMATELY 120 HOURS EXPOSURE, BUT AFTER
THIS CHANGEs VERY LITTLE FURTHER CHANGE IS NOTED,
UNLIKE MOST ORGANIC AND [NORGANIC COATINGS,

{AUTHOR) (vl

UNCLASSIFIED /20504




UNCLASSIFIED
DDC RePORT BIBLIOGRAPHY  SEARCH CONTROL NOe /ZOMO4

4

KD-524 §93 1173
SPRINGFIELD ARMORY MASS o

DEVELOPHENT GF A FIXTURE AND A PROCEDURE FOR HARD~

ANODIZING THE SURFACES OF A LOHG ALUMINUM TUBE WITH A
DEEP BLIND~HOLE (vl

DESCRIPTIVE NOTE: TECHNICAL REPT,
OCT &5 2@ SPIVAK ) Hs S 1§

REPTs NQo S2=TRi8~109E

PROJ:E AF=D7%3~20037=01=D7=Mé

UNCLASSIFIED REPORT ] -
SUPPLEMENTARY NOTE!

CESCRIPYORS: {®ALUMINUM; ANODIC COATINGSL, [®ANQDEC
COATINGSs ALUMINUMI, USPIPES, ANODIC GCOATINGS),
POSITIONING DEVICES(MACHINERY!. PROCESSING ty}

Ak RACK WAS DESXGNED AND A METHOD DEVELOPED FOR THE
HARD=ANODIZING OF EXTERIOR AND INTERIOR DJAMETERS OF

A LONG TUBEs THE DEVELOPMENT OF THE PROCEDURE WAS
COMPLICATED BY THE NECESSITY OF HARD~ANODIZING THE
INTERIOR DIAMETER OF AN EXTREHELY DEEP BLIND=HOLE.

THE DESIGH OF THE FIXTURE IS DISCUSSED AND THE

METHOD IS GUTLINEDe (AUTHOR) tvl

9
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- DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO¢ /ZOMOY

tul

AD~630 488 13/8 L1/6
"INSTITUTE OF MODERN LANGUAGES INC WASHINGTON D C
HARD ANODIZING OF BAKED ALUMINUM POWDER,
bé 9P ZAREZKI¢Es Ms IPAVLOVSKAYA,To
Ge !} -
CONTRACT:S DA=44=009=AMC=}563(T),
PROJ: DA=1C0244014328, o
MONITOR: AERDL »TT . T=182366 166=60912
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE! TVERDOE ANODIROVANIE SPECHENOGO
ALUMINTEVOGO POROSHKAy TRANSe OF VESTNIK
nasujuosvnosnxva {USSR) NIl 1963,
DESCRIPTORS: (wALUMINUM) POWDER ‘METALS)y (®POWDER
METALS, ELECTROPLATING), (®ANODIC COATINGS,
ALUMINUM ALLOYS)s USSR, HARDNESS
IDENTLFIERS: ANUDIZE

TRANSLATION OF RUSSIAN RESEARCH! HARD ANODIZING OF
BAKED ALUMINUNM POWDER

16
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AD<631 17} LR L 1373
INSTITUTE OF MODERN LANGUAGES INC WASHINGTON D ¢

- OFTTCA[ STUUTES ON ANODIC OXIDE FILMS ON ALUMINIUM
SVA0ENS 1"}

APR 66 Alp SAKAE, TAULMA §
CONTRACY: DA'Q%'OOQ-AHC-IE‘SQT)Q
PROJS DA=1C0249401A328
HONP?OR' AERDL 7T 1%102“166 266=61029

UMNCLASSIFIED REPORT ‘ ]

SUPPLEMENTARY NOTE? TRANSs OF KEIKINZOKU (JAPAN) V14
N4(66) 1964,

DESCRIPTORS: [ oALUMINUMY ANQUTC COATTINGS)» (OANODIC
COATINGSy ALUMINUM), OXIDATION, OXIDESt OPTICAL
PROPERTIES, SULFATES) ALUMINUM COHPOUNDS. OXIDES,

JAPANs ALUMINUM ALLOYS, TITANIUM ALLOYS,
REFRACTIVE INDEX4 FILNS. (V)

IDENTIFIERS: ALUMINUM OXIDES tu)

OPTICAL ANALYSIS OF THE MECHANISM. OF FORMATION OF
ALPHA=ALUMINAFILM! MAIN CONSTITUENTS OF THE

FILMS PRODUCED LN SODIUM AND POTASSIUM BISULPHATE
MELTS OR THEIR MIXTURES WERE CONFIRMED TO BE ALPHA=
AL203¢ THE FILM FORMED IN AMMONIUM BiSULFHATE

MELT CONTAINED AN AFPRECIABLE AMOUNT nrfcgnna-
ALUNINA+ THE FILMS FORMED IN CONCe H2504 0

IN CONCo H2SO4+OLEUM, CONSIST MAINLY 0f GAMMA-
AL203, BUT BY LONGER FORMATIONs IT WAS PARTLY
CONVERTED TO ALPHA=AL203¢ REFRACTIVE INCICES

AND DOUBLE REFRACTION OF VARIOUS ANJDIC OXIDE FILMS:
ANODIC OXIDE FILMS SUCH AS. OXALIC, SULPHURIC ACID
FILMS FORMED AT NORMAL ANODIZING COMOITIONS AND AT
LOWER TEMPERATURE (HARD~COATING)» CHROMICS
SULPHAMIC, PHOSPHORIC, BORIC (PLUS SULPHURIC)

ACIO FILMS, EMATAL AND KALCOLOR FILMS AND BORIGC
ACID=FORMAMIDE FILMS DEVELOPED BY THE AUTHORS, WERE
0BSERVED UNDER POLARIZING MICROSCOPY AND THE
REFRACTIVE INDICES WERE DETERMINED AND THE EXISTENCE
OF DOUBLY~REFRACTING PROPERTIES WAS CHECKEDs
REFRACTIVE INDICES OF THESE FILMS ARE. USUALLY LOWER
THAN PURE CRYSTALLINE Ok AMORPHOUS ALUMINA (147
PLUS OR MINUS)s (AUTHOR) (v}

11
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UNCLASSIFIED
. DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /Z0MO4

AD=631 174 13/8 1176 173
INSTITUTE OF MODERN LANGUAGES INC WASHINGTON D C

ORIGINAL FOUNDRY ALUMINUM AL 99.9K% AS NEWER GLAZING
JA7ERIAL, )

- APR 46 12P GINSBERGsHe ILATTEY Re
NEUNZIGyHe § ) -
CONTRACT. OA=44=009=AMC~1563(T),
PROJS Dﬁ'lCOZQ-QOLQJZO. .

MONITOR: “AEROL »T7 T=1837~66 ,64%6)032
UNCLASSIFIED REPORT «

SUPPLEHENJARY ‘NOTE? ORIGINAL'HUTF&N-ALUHINIUM VAL
99o7H’ ALS NEUER GLANZWERXS)\OFF) TRANSe OF DAS
METALL (HEST GERHANY) N3 P183 b 1960,

DESCRIPTORS: GeALUMINUM4 ANODIC COATINGS)y
(@ ALUMINUM ALLOYS' COATINGS) s MAGNESIUM ALLOYS, _
SILICON ALLOYE; IRON ALLOYS, WEST GERMANY (Ui

METHODS ARE DESCRIBED WHEREBY ALUMINUM AND- 1T§

ALLOYS ARE GIVEN A GLAZE BY THE ELOXAL OR

ALUMILITE ANODIC PROTECTION TREATMENTSe THE

TREATMENTS IMPART SMOOTHNESS AND GLAZE AND A HARD

THICK AND TRANSPARENT OXIDE LAVERs GLAZING

PROCESSES CURRENTLY IN USE ARE! THE ERFT.

PROCESSs BASED ON A NITRIC ACID~AMMONIUM HYDROGEN ‘
FLUORIDE SOLUTIONI THE ALLUPOL Il (RS BRIGHT g
DIP} PROCESS, BASED ON PHOSPHORIC AND NITRIC -ACIOS}

THE ‘ALUFLEX PROCESS) BASED ON SULFURIC AND CHROMIC

AGIDSI AND THE BRYTAL PTCESS, BASED ON A

TRISODIUM AND S00A SOLY®’ ¢ RELATIONSHIPS WERE

DETERMINED BETWEEN GLAZ.  'D. GLAZING PROCESS IN

ELOXAL=TREATED ORIGINAL=FT SORY QUALLTY ALLOY

ERFTAL AND THE ALLOYS W3 UK MAGNESTUM, THE

RAFFINALS ) ,

12
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AL=632 835 1173 1378
PITMAN=ODUNN RESEARCH LABS FRANKFORD ARSENAL PHILADELPHIA
PA
PROTECTION OF BERYLLIUM AGAINST HIGH TEMPERATURE
OXIDATION« -
. DESCRIPTIVE NOTE: TECHNICAL RESEARCH ARTICLE,
JAN &b apP ?EARLSTEIN.FRED IWICKyRE YBURN
We +GALLACCIOANTHONY -
) PROJ: DiA=1CO24401A328.
HONTYOF ', FA 4 . A66%6

UNCLASSIFIED REPORY
AVAILABILITY: PUBLISHED IN METAL FINISHING JAN
198be
‘SUPPLEMENTARY NGTE?

OESCRIPTORSo (OBERVLLPUﬂﬁ SANGDIC COATINGS).
CHROMATES OXIDATION. H1 15 TEHPERATURE RESEARCH, ]
CHROHIC ACIDS (v

THE INFLUENCE OF GHEMICAL CHROMATE FILM ON THE HEGH.

TEMPERATURE OXIDATION BEHAVIOR OF BERYLL?UH WAS

INVESTIGNTEDs CHROMATE CONVERSEON COAT!NGS HERI g

APPLIED TO BERYLLIUM FROH SOLUTION NORMALLY UTiL!ZED :
FOR ALUMINUMe CHROMATED BERYLLIUH WAS UNOK!D!ZED :

§f AFTER 24 HOURS' EXPOSURE TO MO!ST ATR AY 9007 C#
3 7 UNIREATEO BERYLLIUM WAS CATASTROFHICALLY OXlDlZiD L
3. UNDER THE SANE CONDLTIONSe (AUTHOR) . (v) %
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AD=4633 VHeb 1176 1172 1173
WATLRVLIET ARSENAL N Y HENET LABS

PROCESS FOR ANODIZING TITANIUM,. tu)

DESCHRIPTIVE NOTES? TECHNICAL REPTe,

nPR 66 q4p POCHILY,THEODORE M.
PROJUS DA=§6267,
MONITCOR:  wvT 6605

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?S

CESCRIPTORS: (eTJTANIUM, ®ANODIC COATINGS),
BEARINGS, WEAR RESISTANCE, MECHANICAL PROPERTIES,
ELECTROLYSIS) ELECTROLESS PLATING (vl

THE REQUIREMENTS QF AN ADVANCING TECHNOLOGY IN
WEAPONRY, AIRCRAFT, AND AEROSPACE HAVE NECESSITATED A
CONSIDERATION OF LIGHT METALS AS A SUBSTITUTE FOR
STEELe IN THE SEARCH *0 REDUCE WEIGHTy AND
CONSEQUENTLY INCREASE MOBILITY, TITANIUM OFFERS
VALUABLE ASSISTANCEe 'HE USE OF TITANIUM AS AN
ENGINEERING AND STRUCTURAL MATERIAL HAS BEEN ACCEPTED
FOR A COMPARATIVELY SHORT TIMEs THIS ACCEPTANCE

WLS PREDICATED OM TWO IMPORTANT FACTORS, STRENGTH/
WEIGHT RATIO AND CORROSION RESISTANCEs« THE TENDENCY
OF TITANJUM TO GALL AND SEIZE, WHEN USED AS A BEARING
OR MATING SURFACE, HAS RESTRICTED A FULL UTILIZATION
OF THE METALs WORK CONDUCTED AT WATERVLIET

ARSENAL 70 DEVELOP A PROCESS THAT REDUCES OR
ELIMINATES THIS CONDITION WAS EVALUATED.

PROCESSING DETAILSy A SUMMARY OF TEST DATA COVERING
WEAR RESISTANCEs AND THE EFFECTS OF THE PROCESS ON
THE MECHANICAL PROPERTIES OF TITANJUM ARE DISCUSSED.
{AUTHOR) (y)
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DDC REPQRY QXDLIQGRAPNY SEARCH CONTROL NO. llUHO!

@ouoas 408 14/3

" 'NORTHERN ELECTRIC CO LTH OTTAWA lONTAR!Ol

10NIC CONDUCTIVITY, leLECTR!C CONSTINT. AND OPTICAL
PROPERY!ES OF ‘ANODIC OXIDE FILMS ON TWO YYPES OF
SPULTERED TANTALUM FILNS» v

DESCRIPTIVE NUTE: REVISED EDe-

o gEC‘ 65 4p MILLS) De IYOUNGoLe 1ZOBEL ¥
Qe Re | ’

UNCLASSIFIED REPORT j
AVAILABILITY.: PUBLISHED IN JOURNAL OF APPLIED -
FAYSICS VAT N4 PL821=4 15 MAR 1966 PREPARED IN
COOPERATION WiTH BRITISK COLUMBIA ‘UNIVe VANCOUVERe
ELECTRILAL ENGINEERING LABS.
SUPPLEMENTARY NOTES REVISION OF MANUSCRIPT SUBMITTED 49
OCT §965.
DESCRIPTORSY * (®ANODIC COATINGS, FILMS)y (®TANTATUM,
FILKS) . OXIDES, JONIC CURRENY, ELECTRICAL.
CONDUCTANGE, DIELECTRIC PROPERTIES, OPTICAL
PROPERTTES Y SPUTTERING: METAL FILMS, SURFACE
PROPERTIES, SUBSTRATES (v

THE GROWTH OF ANODIC oxxoz FILMS ON SPUTTERED
nanTALLn FILMS TN DILUTE SULFURIT ACID HAS BEEN
STUDTED /Y IN SITV ELLIPSOMETRY.s TWC TYPES OF
TANTALUM FILN WERE USED WHICH HAC BEEN DEPCSITED OKTO
SUBSTRATES AT OIFFERENT TEMPERATURES GIVING TWO
STRUCTURAL FORMS OF TANTALUM (YBETA" AND BCC)e

THE O0PTICAL Pnorearxes OF THE METAL FILMS DIFFERED
FROM EACH OTHER AND FROM THOSE ‘OF THE BULK METAL BUT
THE REFRACTIVE INDEX AND DIELECTRIC GONSTANT OF THE
OXIDES WERE NEVERTHELESS VERY SIMILAR TO THOSE FOR
THE OXIDE ON BULK TANTALUM HOWEVERy THE FIELD €

IN THE OXIDE REQUIRED YO PRODUCE A4 GIVEN 1oNIC
CURRENT DENSITY 1 WAS ABOUT 4% HIGHER THAN FOR

THE OXIDE ON THE BULK METAL AND DETA LOG L/DETA E

WAS SLIGHTLY LESS THAN FOR THE BULK METALs THIS
APPEARS TO SHOW AN EFFECT OF THE METAL/OXIDE
INTERFACE AS PREDICTED BY MOTT AND CABRERA.

{AUTHORY (ut
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AU"’-A,_.!" ('n"’ l'/.’ ll/‘ l.‘/ﬂ
PRSTITUIL 0 MUDLRN LANGWUAGLY ITNC WASHINWION D o
On ANOODIC OXIDATIUN UF ALUMINUM N CHROMIC ACID. {u)
JUN 46 35P MODICy Fo i

CONMTRACT: DA=44«009~AMC~15631(T),
PROJ: DA=|=C=024401=~A~328
MONITOR: AERDL,TT T=1854=66 166-6178)

UNCLASSIFIED REPOQORT

SUPPLEMENTARY NOTE: NEUERE ERFAHRUNGEN AUF DEM GEBIETE
DER ANODISCHEN OXYDATION VON ALUMINUM IN CHROMSAURE
TRANSe OF ALUMINUM (WESY GERMANY) V39 P169=80 1963

DESCRIPTORS: (eANODIC COATINGS, eALUMINUM),
OXIDATION, CHROMIC ACIDS, DIRECT CURRENT,
PROCESSING,y WEST GERMANY (vl

PARTICULAR ATTENTION WAS HERE GIVEN TO WORKING WITH
BATH TEMPERATURES ABOVE 45 DEGREES Ce. 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 OYED RELATIVELY QUICKLY IN SATURATED
TINTSe THEY THUS BECOME HIGHLY SUITABLE FOR
DECORATIVE PURPOSES WHICH WAS NOT THE CASE IN ThHE
PASTe THE REPORT ALSO DISCUSSES IN DETAIL THE
INFLUENCE OF IMPURITY ANJONS IN THE CHROMIC ACID BATH
AND SPECIFICALLY THE EFFECYT OF SULFATE JONS ON THE
OPAQUENESS OF THE ANODIZED ITEMSe 1T FURTHER MAKES
SUGGESTIONS ON THE CONTROL OF THE BATH AND/OR
POSSIBILITIES OF REGENERAYION IN THE CHROMIC ACID

PROCESS AND GIVES SOME INDICATIONS IN REGARD TO CO3T
CALCULATIONe (AUTHOR) vl
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AD=635 648 Ji/b 1173
INSTITUTE OF MODERN LANGUAGES INC WASHINGTOH O C

ON. THE FORMATION OF NOT COMPLETELY NEAR-RES!STANT

COATINGS ON THE ANQDIC OX.IDE FILM WKEN ADDING CERTAIN
~0YES TO THE SEALING BATH. ")

JUN &6 15P HODIC. Fe &
CONTRACTS DA~44=0C9SAMC=1563(T)

PROJUS DNA=1eC=024401=A=328 - ——
MONMITOR: AERDLoTT T~1855=66 166-61782

UNCLASSIFTED REPORT

SUPPLEHENTARV NOTE?: VUEBER DIE BiLDUNG NICHY
ABRIEBFEWTER AUFLAGEN AUF DER ANQOT'SCHEN OXYDSCHICHT
BEIN ZUSATZ GEWISSER' F&RBSTOFFE UM SEALBAD,
TRANS o - OF" ALUN!NUH (WEST GERMANY ) V36 PQS7'4! 19400

DESCRIPTORS: (#ALUMINUMy ANODJIC COATINGS)s (®ANOCIC
COATINGSy ®DYES)s WEAR RES!STANCEv OXlDESo

FILMS, S&AL!HG COHPOUNDSo COMPLEX COHPOUNDS.

HOLECULAR PROPERTIESy SOLUBILIYY, SALICYLICACIDS,

WEST GERMANY 12

THE REPORT DISCUSSES THE PHENOMENON OF SEAL=ACTION
OF CERTAIN DYESTUFFS ADDED IN SMALL AMOUNTS TO THE

SEALING BATHe LT WAS CONFIRMED THAT THE SEAL~ACTION
CAN BE RELATED IN ALL DYESTUFFS CONCERNED TO. THEIR
MOLECULAR CONSTITUTIONé FOR THEIR RESPECTIVE

BAHAVIOR ARE RESPONSIBLE CERTAIN SPECIFIf CHELATE~
FORMING GROUPINGS IN THE DYESTUFF MOLECULE.
CORRESFONDING. TO THESE GROUPINGS: ALL SEAL=ACTIVE
DYESTUFF WERE 'SUBDIVIDED INTO FOUR CLASSES,

DYESTUFF5 WITH THESE GROUPINGS ARE CAPABLE OF
ENTERING. INTO A METALLIC COMPLEX DURING THE SEALING
PROCESS WITH THE NOT WEAR=RESISTANT COATING FORMED ON
THE SURFACE OF THE ANODIC FILMe [T 1S MOST

PROBABLE THAT THE ALUMINUM=COMPLEX DYESTUFF THUS
FORMED BEECOMES WATER=SOLUBLEe THIS 1S THE REASON

WHY THIS PROCESS PRODUCES AFTER SEALING ALWAYS A
SHINY ANp WEAR~RESISTANT ANODLC OXIDE FiLM WHERE THE
SURFACE (F THE LATTER IS COMPLETELY FREE OF NOT WEARe
RESISTANT REACT.ION PRODUCTSe (AUTHOR) tv)
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AD=625 447 1378 1173 )
TINSTITUTE OF‘HODERN LANGUAGES INC WASHINGTON D C

RECENT DEVELOPMENTS KN THE FIELD OF HI{H=GLOSS
ALUMINUN, A

JUL &6 A7P TRAGNER, Ee FKAPPELGe
CON*RACTS DA=44=009=ANC~1563(T),
PROJS Dh*lCDZQGOl-ASZO. , )
MONIYORS TT ,AERDL. 6b=617083 1T~1852~6b

UNCLASS!F!ED REPORT

DER ALUMINUH=GLANZWERK=STOFFE+ TRANSe OF ALUMINUM
(WEST GERMANY) V36 NB P267=71 MAY 1960

DESCR!PTORSa ASALUMINUM, BRIGHTNESS ) (OANODYC
COAT!NGS. ALUMINUM)y WESY GERMANY: ALUMINUM
ALLGYSu MAGNESTUM ALLOYSy PRECISION FINISHING
REFLECTION) FOILSy SURFACE PROPERTIES

THE REFLECTAL HA?ER;ALS FOR BRIGHT ANODIZINGs MADE
FROM 9?0995 ALy HAVE GIVEN EXCELLENT RESULTS IN THE
HOST DIVERSE APPLICAT!ONS WITH RESPECT T0 GLOSS AND
REFLECTANCE. IN RECENT TFHEJ. HOWEVER, ATTEMPTS ARE
BEING MADE FOR ECONOH!C REASONS. TO REPLACE THESE
HIGH=PURITY ALLOYS BY L?SS PURE AND THUS CHEAPER
MATERIALSy EsGey ON BAJIS OF AL 9949 (REHIRAL)

OR EVEN: 99-BV990850 THE IHPROVEHENT OF THE BRIGHT
ANODIZING METHODS AND, THE MANY YEARS OF EXPERIENCE
GAINED BM THE PRGCES&OR: OF TNESF MATERIALS HAVE MAD
SUCH A REPLACEMEN; FLASIBLEs 1T MUST BE

REMEMBERED s ROWEVERs THAT AN INGREAST IN THE IMPURIT
LEVEL MAKES THE ACKIEVEMENT OF ﬂlGHn UNIFORM GLOSS
MORE DIFFICULTy PARTICULARLY UNDER ACTUAL MRODUCTION
CONDITIONS, SO THAY COMPROMISES WITH REGARD TO THE
BRIGHTNESS CHARAX TERISTICS: PARTICULARLY FOR LARGE,
PLANE SURFACESs MUST BE ACCEPTEDs {AUTHOR)
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T AD=635 &6F /4 1176 1173 -
BRITISH COLUMBIA UNTV VANCOUVER CEPT OF ELECTRICAL
ENGINEERING

AN ELLIPSOMETRIC STUDY OF STEADY=STATE HiGH FIELD
TONIC CONOUCTION IN ANODIC OXIDE FILMS ON TANTALUM,
NIOBIUMs AND SILIGONS )

DESCRIPT.IVE NOTE? _REVISED EDs ‘
NOV.. 5 14 YOUNGy Lo J20BEL4Fe G» Re 3

UNCLASS]"ED REPORT
AVATLABLLLTY S PUBL!SHED N JOUlNlL OF THE
ELiCTROCNEH]C‘L SOCIETY V413 N3\P277'34 MAR 194660
SUPPLENENTARV NOTE: REVISION OF MANUSCRIPT SUBMITTED 2
AUG 65,

DESCRIPTORS: (®ANODIC COATINGSs TONIC CURRENT),
(STANTALUM: ANODIC COATINGS), CeNIGBIUM: ANODIC
‘COATINGS) o. (#STLICONs ANODIC COATINGS)s HEAT OF
ACTIVATION, THEORY, ELECTRIC FIELDSs CANADA {T})

THE CLASSICAL THEORY OF 1ONTC ‘CONDUCTION IN SOLIDS
AT HIGH FIELD STRENGTHS (1,000,000 70 10,000, 000
PREDICTS THAT THE RELATION BETHEEN THE IONJC CURRENT
DENSITY T AND THE FELD STRENGTH E SHOULD BE 1

10 EXP (=W {E)/KT) WHERE THE ACTIVAFJON
ENERGY W(E) = WO = QAEs» @ IS THE MAGNITUDE 'OF
THE .CHARGE ON: THE 1O0NSy. A IS HALF THE DISTANCE
BEYWEEN. SUCCESSIVE SITES OCCUPIED BY THE lONSo AND

10 IS A CONSTANT. DEVIATIONS FROM: THIS: SUPPOSED
LAW KRAVE BEEN REPORTED IN VARIOUS ‘FORMS NEW
EXPEREMENTAL RESULTS FOR STEADY=STATE GONDITIONS ARE
REPORTED WHICH WERE OBTAINED BY IN SITU ELLIPSDMETRY.
THESE CONFIRM FOR TANTALUM AND ESTABL!SH FOR THE
FIRST TINE FOR NIQBIUM THAT THE DEVIATIONS MAY BE
SIMPLY ANOD ACCURAYELY DESCRIBED BY TAKING THE
ACTIVATION ENERGY TO BE NONLINEAR IN € IN A WAY
WHICH MAY BE REPRESENTED OVER THE EXPERIMENTAL RANGE
OF € BY WO = @ (ALPHA=BETAIE)s DATA WERE
ALSO OBTAINED FOR SILICONs BUT WERE NOT SUFFICIENTLY
ACCURATE TO DETECT NONLINEARITY« MODELS ARE
DISCUSSED WHICH BIGHT GIVE THIS EFFECTe A MODEL IN
WHICH TONS MOVE FNlRLY FREELY IN CHANNELS WITH
INFREQUENT TRAPP!NG By A COULOMBIC POTENTIAL LEADS T0
A LAW OF THE FORM I = 10 EXP (= (WO = GAMMA
{5Q ROOT OF E)/KTys ANALOGOUS TO THE SCHOTTKY
AND POOLE~FRENKEL LAWS FOR ELECTRONIC CURREMNTS.
SUCH A LAW FITS THE DATA WELL ENOUGH FOR THE MKODEL
TO BE CONSIDERED AS REALISTIC (AUTHOR) (ui

19

UNCLASSIFIED /20M04

£

LA AR

R S

EIRROVINYUT

’
T

Yy -
\

ol e, T




R R R N,
SRS E Gl S e i i LR
o g et b
, K
I L e e St SR i TN AT, D W & W

S T S
e s -

-y -l e e e -
"

- .

biﬁtk

P N

UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /ZOMOY

AD5635 687 1473 1176

QBEPLEHENYARV NOTE!
¥

b

INSTITUTE OF NODERN LANGUAGES. INC WASHINGTON D €
ON THE FORMATION OF OXTDE FILHS ON ALUHJNUH.

JUN o6 e KADENy We ¥
RACT! DA=44=009=ANC=16434T),

I DA=jCO244014328, .
(ITON:  TT JAERDL 66=61785 »T=184946
S
3

(l- UNCLASSTF1ED REPORT

tht;t GERMANY) V39 PI3d=i| 1963,

ESCRaPTORSa {®ANODIC COATINGS: ALUMINUM)y (eFILHSy
OXIDES)s (PALUMINUM, QXIDATION), WEST GERMANY.y
MEASUREMENT:» THICKNESS, PREPARATIGN

ALUMINUM. SPECIMENS PROVIDED WITH OIFFERENT TYPES OF

OXIDE FILMS WERE INVESTIGATED FOR THE PURPOSE oF
OBTAINING A NEW ENSIGHT INTO THE\MECHAN!SH OF
DEVELOPMENT OF THE OXIDE FILMSe [T WAS DESIRABLE

v

BEITRAG ZU. DEN WACHSTUMSYORGANGEN.
N OXIDSCHICHT'EN AUF ALUMINUN, TRANSe OF ALUHINUH:

HERE TO CARRY oUT THE" MEASUREMENTS ‘ON .OPTIMUM DEFINED.

‘LAYERS. WITH OPTIMUM ABSENCE OF IHPUR!T!ESo THIS

‘REQUXREMENT WAS BEST SATISFIED@ &S FOUND FROM @A

COﬁPARlSON OF ALUMINUM OF DIFFERLNT DEGREES oF
PURLTYy BY ERFTALY A 99.9=% PURE COBMERCIAL.

GRADE » COHPARISON OF DIFFERENT ME4SURING METHQDS
AND THE PREPARATION OF SPECIMENS O! ANOWN BARRIER=
LAYER THICKNESS DETERMINED THAT THE LATTER CAN BE

MEASURED THRQUGH CAPACITANCE OF THE SPECIMENS AND

INDEPENDENTLY OF THE POSSIBLE EXISYENCE OF A COVER

LAYERe (AUTHOR)
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AD~641 932 176 1473
INSTITUTE OF MODERN LANGUAGES INC WASMINGTON O C

NEW FINDINGS ON. ANQDIC OXIDATION GF ALUMINUM» W

JUN 66 13P KADEN s W» ¢
contnucr~’ DA=44=009=ANC=1563(T)
PROJS oa-;-c-ozﬁﬂor-a-aza
nontroa. AERDL,TT T'lisa-btwbb-62§93

UNCL%SS?F!ED REPORT

SUPPLEMENTARY NOTE: NEUERE ERKENNTNISSE UKD
ERFAHRUNDEN UEBER VESCHIEDENE VARIATIONEN DER ANODISCHEN
OXYDATION DES ALUH!NIUHS. TRANSe OF ALUMINIUM (WESY
GERMANY:) v39 N7«P424-5 JUL 19@3.

DESCRIPTORS: (¢ALUMINUMy OXIDATION), (®ANODIC
COATINGS, ALUMINUMY, WEST GERMANY. HARDNESS.
POROSITYy COLORSY DENSTTY. PROCESSING 4y

ONE OF THE ANODICSOXIDATION PROCESSES DISCUSSED i$
THE *VEROXAL® PROCESS WHICH PRODUCES FILMS:
CHARAGTERIZED BY SPEC]AL HEGH HARDNESS AND
CHARACTERISTIC COLORATIONe THE VEROXAL PRCCESS
PRODUCES FILMS WITH TINTS FROM SELVER YELLOW OVER
BROWN AND VARJOUS BRONZE TINTS TO BLACKe THE
COLORATIONS ARE ABSOLUTELY LIGHT PROOF AND ARE ALL .
OBTAINED WITH THE SAME BATH COMPOSITIONs THE COLOR
DIFFERENCES ARE OBTAINED BY EMPLOYING DIFFERENT
ALLOYS AND, TO A LIMITED EXTENY, THROUGH DIFFERENT
F L8 THICKNESS+ SHADING OF COLOR CAN BE OBTAINED

oY EMPLOYING DIFFERENT OENSITIES AND BATH
TEMPERATURES LU
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AD=651 088 1173 T4 1378 1146
FOREIGN TECHNOLOGY DLV WRIGHT=PATTERSON AFB8 OHI0

HATtING OF ALUMINUM AND ITS ALLOYS, (EVR)

MAR &7 17pP SHAMESySe¢ I+ }
RE®Ts NO+ FTD=MT=65=195
MONITORS 1T 67~b1678

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTEY EMATALIROVANIE ALYUMINIYA | EGD
SPLAYOYs TRANS. oF MONOs ANODNAYA ZASHCHLTA
METALLOVs MOSCOWs [964 P222%32e

DESCRIPTORS: (oALUMINUMy ANQDIC COATINGSI

(®ALUMINUM ALLOYSy ANODJIC COATINGS)y (SANODIC

COATINGS, REACTION KINETICS ) UbSRo FILNS,

CORROSION INHIBITTON: -COATINGS, OX!DATIDNv

DIELECTRIC PROPERTIES, WEAR RESISTANCE, HARDNESS,
RESISTANCELELECTRICALY )

THE REPORT COVERS A STUDY OF FILM FORMATION

&INETICS AND THE PROPERTIES OF ANODTC OXIDE FILMS
PRODUCED IN AN OXaLIC ACID ELECTROLYTE WITH THE
TITANIUM SALT TIG(KC204)2s 2H20 ON

ALUMINUM AD>] ARD AL ALLOYS AMTSM AND: Dlé=

T (UNCLAD) SAHPLES WERE WIPED WITH BENZINE,
CREMICALLY DEGREASED (BATH COMPOSITYIONS GIVEN; 3
MINey 60=70C FOR UNPOLISHED AND 3~5 MINe, 70=80C

FOR POLISHED SAMRLES), HOT AND COLD WATER RINSED,
RLEACHED {{=2 MINoy 40=50% HNO3s L8=20C),

THEN ANODIZED (BATH COMPOSITION GIVEN)e THE

OPTIMAL CONDITIONS WERE 55C AND 40 MINo AT 2 A/SQ

OM OR 30 MINe AT 3 A/SQ DMe CORROSION RESISTANCE

WAS. HIGH AND INCREASED WITH PROCESS DURATIONe
INCREASING YHE PH TO A VALUE OF 3 DID NOT AFFECT

FILH QUALITYs CORROSION RESISTANCE, ABRASIVE AND
FRICTION WEAR, HARONESS: VOLUME RESISTIVITY AND
DIELECTK]IC STRENGTH CHARACTERISTICS OF THESE FILNS
WERE BETTER THAN FOR STANDARD OXIDE FILMS PRODUCED IN
SULFATE OR OXALAYE BATHS» {AUTHOR) {u})
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AD=640 #11 1173
ATORIEC WEAPONS RESEuRCH ESTABLISHMENT ALDERMASTON
{ENGLANDY

FACTORS AFFECTING THE ADHESION OF SURFACE COATINGS TO
ANODISED ALUMINIUM ALLOYS. ()

DESCRIPTIVE NOTE: REFTe FOR | 0CT=3] MAR &4,
JUN 67 137p POPLEYsAe Re FTERRY4Cs
ks FHALKER:P+ § -
REPTs NOs AWRE~Ow22/47
HONITOR: DwMAY 146

-

UNCLASSTFI1ED REPORY

¢

. .
vy l, N . " L

N N A ~
e ot ¢ o i g

DESCRIPYORS? (#AYRCRAFT FINISHES, ALUMINUN

ALLOYS}Hy (CALUHINUH ALLOYSy ®AHODTC COATINGS):s

GREAT BRITAIN, PAINTS: ADHESIONs CLEWNING,

FINISHES § FINISHINGy FAILURE(MECHANICS),

CONTAMINATION; EXPERIMENTAL DATA,

PERFORMANCE {ENGINEERING) (V)

Fian 8

AN INVESTIGATION WAS MADE OF THE FACTORS EFFECTING
THE ADHESIONM OF AIRCRAFY PAINT SYSTEMS TO ANODISEYD
ALUMINIUM AND ALUMINIUM ALLOYSs THE EQUIPMENT USED
IN THE CHROMIC AND SULPHURIC ACID PROCESSES ON BOTH
PLANT AND LABORATORY SCALE 1S DESCRIBED IN DETAIL AND
AHALYSIS FIGURES FOR THE BATHS AND POST ANODISING
TREATMENTS ARE DEYAILEDe THE PANEL PREPARATLOR aND
EXPERIMENTAL PROCEDURE FOR THE DETERMINAT!ON OF THE
ADRESION OF THE SURFACE COATINGS BY THE DIRECT PULL=
OFF SANDWICH TECHNIQUE ARE DESCRIBEDs THE EFFECT
OF SUCH BATH COMPOSITION VARIABLZS AS AGE OF BATH,
THE PRESENCE OF INORGANIC AND ORGANIC CONTAMINATION,
' CRO3 CONTENT AND TYPE OF WATER, TOGETHER WITH THE
EFFECT OF RINSING WATERS, CHROMATE CONTA&INATION»
SEALING TEMPERATURE, AND DELAY PERIOD BEFORE :
APPLICATION OF THE PAINTS WAS STUDIEDs THE
ADHESION OF THE TEST PAINT SYSYEMS WAS ASSESSED UNDER
THREE CONDITIONS OF AGEIRGe INORGANIC
CONTAMINATION PRESENT OURING POST ANODISING
TREATMENTS HAS AN ADVERSE EFFECY ON PAINT ADHESIOH,
BUT WREN PRESENT DURING ANODISING, DOES NOT APPEAR TO
HAYE ARY MARKED EFFECTs ORGANIC CONTAMINATION
PRESENT DURING ANCDISING 15 ALSO ASSOCIATED WITH AN
INCREASE IN APPARENT ADHESION FA!LURES PARTICULARLY
WHEN ETCH PRIMERS ARE USEDe THE MAJORITY OF
ADRESION FAILURES ARE ASSUCIATED WITH THE ANODIC FILH
ON L70 ALLOY ESPECIALLY WHEN PHENOQLIC MODIFIED ETCH
PRIMER TO DTLS555 ]S USEDw
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KD=663 757 4/2 ,
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF
METEOROLOGY

PERFORMANCE OF THIN FILM HUMIDLTY SENSORS) (Ul

0CT &7 T6P DELPICCyJOSEPH
REPTs NOe SCIENTIFIC=] ’
CONTRACT: F19628=67=C=02:6
PROJ! AF=6470
TASK: 467001 N
MONITOR! AFCRL  67=0543

UNCLASSIFIED REPORY

DESCRIPYORS! (®HYGROMETERS. ®DIELECTRICS),
RUMIDITY: FILMS: WATER VAPOR: ABSORPTION»
SENSORS, ANODIC COATINGS, ALUMINAy ELECYROLYTES,
POLYMERS, SCLIDSs MICROFPHOTOGRAPHY.,
PERFORMANCE{ENGINEERING) vl

VARIOUS HYGROSCOPIC MATER:IALS MAVE BEEN CONSIDERED

FOR USE AS THE THIN FILM DIELECTRIC IN A CONDENSER,

WHICH IS TO BE USED AS THE HUMIDITY SENSING ELEMENT

IN AN ELECTRIC HY.GROMETERe THE REQUIREMENT OF SULH’

A DlELECTRIC 1S THAT 17 APPROACH EQUILIBRIUM RAPIDLY

AND OISPLAY BOTH REVERSIBLE AND REPRODULIBLE ;
HUMIDITYSELECTRICAL CHARACTERISTICSo POLYMEROUS

DIELECTRICS HAVE SHOWN AN EXTRSMELY SLOW RATE OF

RESPONSE AND 1T IS SUSPECTED THAT THE RATE OF

KNUDSEN DIFFUSION THROUGH MANY FINE TORTUOUS PORES

IS RESPONSIBLE+ ANODIC ALUMINUM OXIDE FILMS

RRODUCED IN A SULFURIC ACID ELECTROLYTE HAVE RECENTLY

SHOWN A RAPID RATE OF RESPONSE A5 WELL AS A

REPRODUCTBLE RESPONSE TOWARD HUMIDITY CHANGESs THE y
MAJOR LIMITATION HINDERING THE USE OF SUCH HUMIDITY
SENSING ELEMENTS 1S THEIR LONG~TERM CALIBRATION
ORIFT, WHICH CAUSES THE ELEMENTS T0 BECOME LESS
SENSITIVE TOWARD HUMIDITY VARIATIONSs RESULTS HAVE
SHOWN THAT A CHANGE IN THE CONCENTRATION OF VARIOUS
SPECIES oF CHEHISORBED WATER VAPOR INITIALLY PRESENT
ON THE PORE WALLS MAY BE RESPONSIBLE FOR THE OBSERVED
CALIBRAYTION DRIFT AND TAAT FURTHER EXPERIMENTATION IN
THIS AREA IS WARRANTEDe (AUTHOR) tu}
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /ZOMO4-

AD~665 293 1176 744
FRANKFOKD ARSENAL PHILADELPHIA PA

G4S PHASE ANODIZATION OF TANTALUM. (ui

PESCRIPTIVE NOTE: REVISED EDey
MAY 47 4P JENNINGS:Te A« iMCNEILL,
We OSALOMONIRO Es §
REPT. NO. FA“‘67‘22
MONITOR! ARGD §23i2-C

UNCLASSIF!ED REPORY
AVAFLABTLITYY ?UBLZSRED IN JOURNAL -OF THE -
ELECTROCHENICAL SOCIETY; VII4 NLI PLE34%7 NOV 1967+
SUPPLEMENTARY NOTE: HASTER'S THESISe REVISION OF
MANUSCRIPT SUBMITTED. 8 DEC &b

DESCRIPTORS: (eTANTALUMs $ANGDIC COATINGS)e
VAPORSs OXIDATIONs ELECTROCHEMISTRY, TANTALUM
COMPOUUNDS, OXIDESs FILM&, ELECTROLYTIC CELLS
GASES ‘

IDENTIF TERSS TANTALUM OXIDE, OXIDE FILMS

- -
-

THE ANODIC OXIDATION OF TANTALUM N THE GAS FHASE

WAS STUDJED USING AN ELECTROMAGNETIC ION CATHQDE»

THE ANODIC FILMS WERE PREPARED AT CONSTANT CURRENT
DENSETIES OF 10 AND 290 MA/SQ CMe THE GROWTH

CHARACTERISTICS OF ANODIC TANTALUM OXIDE FILMS, IN

THE 'GAS PHASE, WERE FOUND TO BE SIMILAR TO FILMS
PREPARED IN LIQUID ELECTROLYTESe A COMPARISON IS

MADE BETWEEN THE RESULTS OF THIS STUDY AND OTHER
REPORTED GAS PHASE REACTIONS WITH VARIOUS ANODE
SURFACESe THE TANTALUM. OXIDE GROWTHs FOR THE
EXPERIMENTAL CONDITIONS REPORTED HERE, IS SHOWN TO. BE
LINEARLY DEPENDENY ON THE TOTAL CHARGE PASSED IN THE
ANODE CIRCULT DURING THE REACTION UP TO A& FORMATIOR
VOLTAGE OF 200Ve (AUTHOR) {u)
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' UNC,ASSIFIED
0DC REPORT BIBLIOGRAPHY ~ SEARCH CONTROL NOe¢ /ZONMOM

AD=kEE 763 - . - BL&E 1348
RENSSELAER POLYTECHNIC lNST TROY H ¥

gLECTRODE KINETIC BERAVIOR OF METALLIC SURFACESS {u)

DESCRIPTIVE NCZZ! FINAL TECHNICAL REPTe,
: FEB 68 8p GREENE ,NORBERT Ds !
‘REPTe NOo TR=6 .
CONTRACT! NONR=591(17)
PROJYS PR2007-08=01

UNCLASSIFTED REPORY

DESCRIPTORS? {+CORRQSION, SELECTROCHEMISTRY),
] (OANODIC cOAW!NGS: *CORROSTON. INHIBETIONI,
- ELECTRODESJ -DYNAMICS) STAINLESS STEELs CRACKS:
ETCHING) POLARIZATION, SURFACES tu)

THE PRIMARY PURPOSE OF THIS PROGRAM WAS T0 RELATE
TRE ELECTRODE KINETIC AND CORROSION BEHAVIOR OF
METALLIC SURFACES TO METALLOGRAPHIC STRUCTURE AND

FUNCTION. ONLY THE MOST IMPORTANT RESULTS ARE
BRIEFLY SUMMARIFZED IN THIS FINAL REPORTe (AUTHOR) wl

T IR

I
Y
<
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UNCLASSIFIED
DQC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO+ /ZOMO4

- AU~oey 788 - - 1378 - ifrfe
RENSSELAER POLYTECHNIC INST TROY N Y

A gyl

<

PASSIVATION OF CREVICES DURING ANOQDIC )
PROTECTION. - {u)

~

DESCRIPTIVE NOTE! TECHNICAL REPTe,
FEB 48  25P PRANCEsWs DE WAYNE 4 JRe}
GREENE s NORBERY Do 1§
REPTe NQe TR=4
CONTRACTS NONR=E911(}7)
PROVS PR=007=08=0%

S o v R, W
o DAY
RSn” Y pRAE e Giae

[ ]

L

i

e v,x,»{ix)‘iu‘g

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! SEE ALSO TECHNICAL REPORT NOs 3
AD=62¥ Q17 -

DESCRIPTORS: (eSTAINLESS STEEL: ANODIC COATINGS],
{®CORROSION INHIBITION, STAINLESS STEEL),

CORROSIONy CRACKS) POLARIZATION {u}
IDENTIFIERS! @CREVICE PASSIVATION ful

THE PROTECTION OF CREVICES IS AN IMPORTANY PRQBLEM

IN THE APPLICATION OF ANODIC PROTECTION

THEORETICAL ANALYSES AND EXPERIMENTAL STUDIES WiTH

A SPECIAL CREVICE ASSEMBLY SHOW THAT THE CREVICE=
PASSIVATING ABILITY OF A SYSTEM IS CONTROLLED BY
ELECTROLYYE CHARACTERISTICS, CREVICE GEOMETRY, AND

THE ELECTROCHEMICAL BEHAVIOR OF THE PROTECTED METAL
(AUTHOR') tud

»
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UNCLASSIFIED ,
LDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO¢ /ZOMOY

AD=8866 217 5376 §$378
ARMY MOBILITY EQUIPMENT RESEARCH AND DEVELOPMENT CENTER
‘FORT BELVO!R Vi !

CA?ASTROPHLC PITTING OF ALUMINUM=ALLOY (ALMAG 35} -

CASTINGS DYRING SULFURIC ACID ANODTZING) )
JAN 8  20P LASSER ) HOWARD Go IASHER)
EEERSON. '

REPTe NOs» USAMERDC=1919
PRGUS DA=1C024401A328 , e

UNCLASSIFIED REPOAT

'.-

DESCRIPTORS: (SALAUMINUM A;Levs. CORRGSIONI ¢
CASTINGS, ANODIC COATTNG§v ‘CORROSION INHIBITION,
CLEANING DE?ECTS&H&TERIAL53: MAGNES UM
ALLOYSy SULFURIEC A€ . iv)

A PROBLEM coucr(uzo WITH THE CATASTROPHIC PITTING
OF ALUMINUM=*_60Y (ALMAG 35) CASTINGS WHILE BEING
ANODIZED 1% DESCRIBEDe A METROD FOR OVERGOMING

THIS PROSUEM MAKES USE OF RECOGNIZED PREANODIZING
cnguxne TECHNIFQUESs A PROPOSED MECHANISM FOR THE
ENGOUNTERED coaaosxon IS PRESENTED AS AN EXPLANATION

0 THIS PROBLERY (AUTHOR) tu)

28
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DUC REPORT BISLIOGRAPHY  SEARCH CONTROL NOo /20MCA

AD-675 754 774 1173

FRANKFORD ARSENAL PHILADELPHIA PA PLYNAN=DUNN RESEARCH

CABS

Anootc‘rikn GROWTH BY ANION OEPOSITION IN ALUMEINATE.

TUNGSTATE, AND PHOSPHATE SOLUTIONS, W
FEB 63 7P MCNELLL o MILLIAN BGRUSS

LEONARD Lo 3

PROJE DA=|=T=061102~8=32~A

MONJTOR: FA A$3=26

UNCLASSIFIED REPORT
AVALLABILITY! PUBe IN JNLe OF THE
ELECTROCHEMICAL SOCIETY, V110 N8 P853=855 AUG 63
SUPPLEMENTARY NOTES REVISION OF REPORT DATED 2 NOV
$2¢

DESCRIPTORSS (@ANGDIC COATINGS, ELECTROCHEMISTRY:),
ALUMINUM, MAGNESIUM, NICKELs IRON» ZINC,
BISMUYHs CADMIUNs COBALT, COPPER, FILMS,
ELECTRODEPOSITIONs ALUMINATES, TUNGSTATES,
PHOSPHATESy PHOSPHATE CCATINGS , v

FILMS WERE OBTAINED BY ANODIC TREATMENT OF AL,

MGy NI, FE. IRy Bly €D+ €Oy AND CU IN

0N NAALOZ AND ALs Bl CDy CUy AND

IN IN Oo N NA2WONe A FORMATION VOLTAGE OF

30V WAS APPLIED FOR 10 MIN IN ALL CASES EXCEPT AL
I'N NAALO2 WHERE THE MAXIMUM FORMATION VOLTAGE

WAS 100Ve THE ANODIC FILMS HERE STUDLED:-BY

ELECTRON OIFFRAGT FON AND CHEMICAL ANALYSESe FILNS
OBTAINEG IN NAALDO2 SOLUTION APPEARED 10 BE
BETA=ALZ03.43H20, \AHD THOSE OBYAINED IN

NAZWO4 SGLUTION WERK OXIDES OF THE ANODE METAL.

OR MIXTURES OF THE ANODE METAL OXIDE WITH WOd.

THE INCORPORATION OF PHOSPHORUS COMPOUNDS IN ANODIC
FILMS FORMED ON AL IN O¢IN NA2RPOY4 SOLUTIONS

WAS ALSOQ OBSERVEDs THE MECHANISM OF ANJON
DEPOSITION AND FILM GROWTH IN THESE SOLUTIONS IS
DISCUSSEDo (AUTHOR) (v

29

UNCLASSEFILD /20M04

¥

k]
T e e IR S e SR

o




v ety o« L

f e e v

_ UNCLASSIFIED
_DDC REPORT BlBLLésRAPH¥ SEARCH CONTROL NOe 7/Z0MO04

AD=676 446 - [1/6 7/% X -
FRANKEOR ARSENAL PHILADELPHIA PA PITHAN-DUNN RESEARCH
LABS

Tusﬂxnon;c,svnxnests~br cDS wxans. . vl

HMAR 65 7P . HCNE!LL:HILL!AH senuss.
LEONARD L+ .Husrso.ooasev Ge 3

PROVS .DA=}#Y=061102°B=3=A

MONITOR: F4A A65=138

UNCLASS!F!ED REPORT
) AanLABlL!TY. PUBe IN JNLs OF THE ELECTROCHEMICAL,
SO’ILTY' VIR N7 P7l3'715 JUL 65
SJPPLEHENTARY NOTE. ‘REVIISION OF REPORT DATED 17 DEC
&,

DESCRIPTORS:E (eSEMICONDUCTING FILMS:y CADMIUM

SULFIDES), (#CADMIUM SULFIDESH SYNTHESISH» .
caonluu COMPQUNDSy - BARRIER COATINGS). FILMS,

OIELECTRIC PROPERTIES) X=RAY CIFFRAGTION ANALYSIS)
ANODFEStELECTROLYTEC GELL)y ANODIC COATINGS»

THICKNESSy INTERFEROMETERS: SODIUM COMPOUNDS)

SULFIDES,. CADMIUN ALLOYS, ETHANDLS (AVR)
IDENTIFIERS: SODIUM SULFIDES ‘)

CO IS SHOWN T0 BEHAVE AS A TYPICAL 'VALVE ANODE' 1IN
SOLUT!ONS OF NA2509H20 IN ETHANGL AND BECOMES

COVERED wiTH A FILM WHICH ACTS :AS AN ELECTRICAL
BARRIER, EXHIBITS INTERFERENCE COLORS, INCREASES IN
THICKNESS AS VOLTAGE 1§ INGREASED) AND GIVES RISE TO
SPARKGING AT VOLTASES IN EXCESS OF 150 Ve

VOLTAGE=TIME CURVES, FILM THICKNESS ANO ELECTRICAL
RESISTANCE, AND X<RAY DIFFRACTION ANALYSES SHOWING

THE FILNS YO BE CDS ARE PRESENTEDe LAUTHOR) {9
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SEARCH CONTROL NOe /Z0NMOA
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feres Lot o

EVALUATION OF .HARD. ANODISING AS A WEAR RESISTANT
COATING FOR ALUMINUM ALLOYS WITH PARTICULAR REFERENCE
T0 ITS USE AS A SUBSTRATC FOR SOLID PHASE

. LurRJCANrs. (u)
N, Jun 68 L47P KEYWORTH Do !
. REPTe NOe S/TeMEMO=6=68

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES CONTAINS ADDENDUM.
DESCRIPTORS: (eALUMINUM ALLOYS, ®ANODIC COATINGS),
WEAR RESISTANCE» COPPER ALLOYS» ‘MANGANESE ALLOYS,

NICKEL ALLOYS, ZINC ALLOYS., LUBRICANTS:y
ENVIRONMENTAL TESTSy FRICTION, COLD WORKING
FAFIGUE(HECHAN!CS)Q SURFACE PROPERTIES,

CORROS I ON RESISTANCEs GREAT BRITAIN tv)

THE REPORT DESCRIDES INVESTIGATIONS OF ¢

COMPARISON GF MAJOR TYPES OF WARD ANODIC FILM}
EXAMINATION OF ABRASION RES!STANCE& WEAR RESISTANCE
WITH VARIOQUS SURFACE TREATMENTS: WITH OR WJTHOUT
S0L1D PHASE LUBRICANTI MEASUREMENT OF COEFF LIENT OF
FRICTION. WHEN SUITABLE uLSRI”ﬂNTS ARE ADDED},
MEASUREMENT OF BEARJNG FPROPERTIES 'ON FILMS OF VARIOUS
THICKNESSES | EFFECT ON FATIGUE PROPERTIES OF SHOT=
PEENING, SURFACE FINISHXNG PRIOR TO ANODI'SING WNO
VARIOUS SEALING TREATMENTS AFTER ANODISINGS. CORRQS!ON
RESISTANCE WHEN FILM IS5 SEALED WITH VARIOUS SOLIG
PHASE LUBRICANTS AND- IN CONTALY WITH VARIOUS

. MATERIALSe [AUTHOR) {U)
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UNCLASSIFIED
DUX REPORT BIBLIOGRAPHY  SEARCH CONTROL NO» /ZOMOY
AD=485 577 1173 1176

‘BREING SCIENTIFIC RESEARCH LABS SEATTLE WASH SOLID STATE
PAYSICS LAB

DIELECYRIC PROPERTIES OF SURFACE OXIDES ON -
ELUMINUH; {u)

FEB 49 65P BEGEMANNSe He As iSMITH,
Ae We | .
REPTes NOs Dl=-82-0824

UNCLASSIFIED REPORT

DESCRIPTORS: (@ALUMINUM ALLOYSs ANODIC COATINGS):
{®ANODIC COATINGSs DIELECTRIC PROPERTIES),
SURFACE PROPERTIES) ELECTROCHEMISTRY: ALUMINAY
OXIDES, SUBSTRATES) ANMONIUM COHPOUNDS)
TARTRATES, CHROMIC RCIDS, MEASUREMENT,

THICKNESS
IDENTIFIERS? AMMONIUM TARTRATES

-
| ol vt
——

DIELECTRIC PROPERTY MEASUAEMENTS KAVE BEEN

PERFORMED QN VARIOUS TYPES OF ALUMINUM SURFACE

OXIDESe THE RESULTG: OBTAINED WITH DIFFERENT

ELECTRODE MATERIALS ARE INTERPRETED BY ANALOGY WITH A
SERIES PARALLEL NETWORK OF CAPACITORS AND RESISTORSW
CFAUTHOR) (Ul
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*'f , UNCLASSIFIED
5 0DG REPQRT SIBLIOGRAPHY SEARCH CONTROL NOe £ZOMOY
3 \ -
: AD~584 835 1173
i BRITISH COLUMBIA RESEARCH COUNCIL VANCOUVER
£ HIGH RESISTANCE ANOGEC OXIDE FILMS ON ALUMINIUM,

tu}

) ]
i QCT 45 6P HARKNESSiAs Co JYOUNGsLe
¥ MONITOR! DRB REPRINT=2707"
- I UNCLASSIFIED REPORT

& . AVATLABILITY: PUBe IN CANADIAN JNLe OF
B CHEMISTRYs V44 P2409- 2413 1966« NO COPIES

B FURNISHED.

. . SUPPLEMENTARY NOTE! PREPARED IN COOPERATION WITH BRITiSH
e COLUMBAA UNIVey VANCOUVERe DEPTas OF ELECTRICAL

ENGINEERING

DESCRIPTORSS (eALUMINUM, ®*ANODIC COATINGS!»

FILHMSs THICKNESS: DIELECTRIC PROPERTIES,
RESISTANCE(ELECTRICAL)y ‘BORATES; SOLUTIONS

CANADA ful

THE THICKNESSES OF OXIDE FILMS FORMED IN AQUEOUS

BORATE SOLUTIONS WERE OBTAINED BY THE
SPECTROPHOTAMETRIC METHOD AFTER DEVELOPING THE
INTERFERENCE COLORS BY EVAPORATING A VERY THIN FILM

OF GOLD QR BISMUTH ONTO THE OXIDE« THE REFRACTIVE

INDEX OF THE STRIPPED FILMS WAS DETERMINED BY THE

BECKE IHMERSION METHOD AS 1e57 7O 1058 AT 5 Y00A
WAVELENGTHe THE DIELECTRIC CONSTANT WAS ESTIMATED

AS 948 PLUS OR MINUS De5e {uh
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UNCLASSIFIED

- DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs zzdnoq

AD=697 117 1173
BOEING SCIENTIFIC RESEARCH LABS SEATTLE WASH

ELECTRICAL IMPEDANCE OF ALUHINUM SURFACE OXIDE,
tul

SEP 69 32p SMITHy ALAN We JPOLLOCK)ANN
H

UNCLASSIFIED REPORY

DESCRIPTORSY (®ANODIC COATINGSy ELECTRICAL
IMPEDANCE )y ALUMINUM, DIELECTRIC FILMS,
DIELECTRIC PROPERTIES) OXIDES; SURFACE
ROUGHNESS (y

THE IMPEDANCE OF SURFACE OXTDESs PRESENT AFTER
ETCHING OR OTHER TREATMENT OF ALUMINUH) 1S SHOWN TO
BE CHARACTERISTIC OF THAT OF AMORPHOUS DIELECTRICE
WITH A FREQUENCY INDEPEMDENT DIELECTRIC LOSSe

RESULTS WITH BOTH ELECTROLYTIC SOLUTION CONTACTH

AND EVAPORATED METAL CONTACYTS INDICATE A THIN BARRTER
LAYER COVERED BY A THICKER PERMEABLE LAYER AS -GCCURS
ON A POROUS; ANODJIZED SURFACEe METHODS FOR
DETERMINING THE DIFELECTRIC CONSTANT AND THE ‘ROUGHNESS
ARE DEVELOPEDs THf, OLELECTRIC LOSS 1S RELATED TO
HYDRATION OF THE SURFACEe (AUTHOR) (y)
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UNCLASSIFIED:

DOC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /ZOMOA

AD=697 S44 1143 1072
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIOQ

SCIENCE PICTORIALs NUMBER &, 1966 (SELECTED
ARTICLESS s

MAY 6% - d2pP CHUFU=NING 1CHIAO YING §
REPTe NOe FTD=HT=23=839~48
PROJ! FTDw7230i78

UNCLASSIFIED REPORY

SUPPLZHENTARY NOTE: EDITEP TRANSs OF K*0 HSUEH HUA
PAO UMAINLAND CHINA) Né P242+243 |94é,

DESCRIPTORS:S (®ALUMINUN. ANODIG COATINGS):
{#POWER SUPPLIES, WAVE TRANSHISSIONI, CERAMIC
COATINGSy DIRECT CURRENT, RADYC TRANSMISSION,
UNDERGROUND STRUCTURES, CORROSION) MICROWAVES:
RADIOFREQUENCY POWERs CHINA

IDENTIFIERSS TRANSLATIONS

CONTENTS? ALUMINUM CERAMIC ANODIC OXIDATIONS
AND POWER TRANSHMISSION W‘$HOUT CONDUCTORS ¢
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DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL N3+ /ZOMOY
AD=5699 350 1143

-3 ARMY MOBILITY EQUIPMENT RESEARCH AND DEVELOFMENT CENTER
- FORT BEL%DIR Va
‘ DEVELOPHENT OF A CONTINYOUS: HARD=ANODIZED
ALUMINUM SURFACE, tu)
MAY &9 15p HARRIS ;FRANK Le PLEVINES ‘
SIDNEY ;

REETe NOs USAMERDC=1952 .
'PROJ: DA=1=T=042j05=A=328
TASK: 1=T~062105~A~32803

TR Y
st J
.

UNCLASSIFIED REPORT

DESCRIPTORSS (®ANODIC COATINGS) ®ALUMINUM ALLOYS),
BARRIER COATINGSQ CRACKS.. CORROSION INHIBITION tul}

A METHOD IS DESCRIBED FOR MINIMIZING THE EFFECTS OF .
THE DISCONTINUITIES INHERENT IN HARD=ANODIZED -
COATINGS ON ALUMINUM BY THE INTRODUCTION oF 4 .
SECONDARY ANODIC FILMe PHOTOMICROGRAPHS SHUW THE N
LOCATION OF THE SECONDARY COATING BENEATH THE ;
ORIGINAL HARD=ANODIZED FINSSHe DATA ARE. PRESENTED

WHICH INDICATE THAT THE METHOD DESCRIBED HAS MO ILL

EFFECT ON THE ORIGINAL ABRASION RESISTAMCE AND THAT

THE CONTINYITY OF THE COATING 1S SIGNIFICANTLY

INCREASEDe (AUTHOR) {y)
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UNCLASSIFIED
DDC REPORT BIBLIOGGRAPHY SEARCH CONTROL NOs /ICHO4

AD=711 008 1176
ARMY WEAPONS ‘COMMAND ROCK ISLAND ILL RESEARCH AND
ENGINEERING DIRECTORATE

ELLIPSOMETRIC STUDY OF THE OXIDATION OF KILD STEEL
IN AQUEQUS SOLUTIONSSs {ty)

DESCRTIPTIVE NOTE: TECHNICAL REPTe,

MAR 70 28P BORNONG)BERNARD J»o
REPTe NOeo AMSWE=RE=70={29%
PROJ: DA=i~T=061102=B=13~A

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEEL,» #CORROSJON)s (®CORROSION

INHIBITION, 9ANODIC COATINGS), ELECTROCHEMISTRY,
OXTDATTON, SURFACES, CHLOKIDES, SULFONATES,

AMINES, ADSORPTIONs MONOMOLECULAR FILMS, BARIUM
CONPOUNDS / ty)
IDENTIFIERS: SNAPHTHALENE SULFONIC ACID/DINONYL®
{BARJUM=SALT)+ NAPHTHALENE SULFONATES,

®OCTADECYLAMINESs POLARIMETYRY (u)

COMBINED ELLIPSOMETRIC AND POTENTIQSTATIC
MEASUREMENTS WERE MADE ON THE OXIDATION OF MILD STEEL
IN PH 7+4 BORATE=BORIC ACID BUFFER 'SOLUTLONSe THE
ELLIPSOMETRIC RESULTS ARE DESCRIBED IN THIS REPORT
THE POTENTIOSTATIC DATA ARE PRESENTED IN A REPORT

ON ANOTHER WORK UNITe ANODIC FILM THICKNESSES ON

THE STEEL SUKFACE RANGED FROM 19 TO 88A IN THE
ANODIC OVERPOTENTJAL RANGE OF 0e¢7 TO 1e7 VOLTSe

FILM THICKNESSES INCREASED. RAPIDLY NEAR THE
POTENTIAL FOR PITTINGe CHLORIDE IONS IN THE

SOLUTTON NARROWED THE POTENTIAL RANGE FOR STABILITY
CF THE ANODIC FILM, BUT DID NOY CHANGE 175 THICKNESS
APPRECIABLYe FILMS FORMED BY AGING THE STEEL IN THE
BUFFER SOLUTION WITH NO POTENTIAL APPLIED, DEVELOPED
Y0 AVERAGE THICKNESSES OF 58w40A IN THREE HOURSe
ADSORBED FILMS OF BARJUM DINONYLNAPHTHALENE
SULFONATE DESORBED RAPIDLY FROM THE STEEL SURFACE
UNDER ANODIC POLARIZATION, BUT WERE STABLE IN AN
OVERPOTENTIAL RANGE OF Ue¢l TO 0s2 VOLY CATHODICe
DESORPTION OF THE SULFONATE FILMy AS UBSERVED
ELLIPSOMETRICALLYs OCCURRED AT AN EL€c7aonz POTENTIAL
OF APPROXIMATELY «400 MILLIVOLTS V5o THE STANDARD

E‘ CALOMEL ELECTRODE. THE BEHAVIOR OF THE

i OCTADECYLAMINE ADSORBED FILMS WAS SIMILAR TO THAT OF
57» THE SULFONATEe STEARIC ACID UNDER SOME COMDITIONS
REACTS WITH THE STE.EL OR ITS OXIDE=COATED SURFACE.

i (AUTHOR) tyl
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L AD<70% 882 1176
NATIONAL BUREAU OF STANDARDS WASHINGTON D ¢

THE ROLE OF PASSIVE FILH GRCWTH KINETICS AND
PROPERTIES IN STRESS CORROSION SUSCEPTIBILITY.Y

DESCRIPTIVE NOTE: TECHNICAL SUHMMARY REPT. NO+ 1, § HA
&9-28 FEB 704 . )
FEB 70 56P KRUGER+JEROME TESCALANTE,
EDWARD $AMBROSE,JOHN }
REPTe NO, NBS=1991 B
CONTRACT! NAONR=18%%Y
PROJ: NBS=3]20448, NR=036=082

UNCLASSIFIED: REPOR”

DESCRIPTORS: ($STRESS CORROSION, ANODIC COATINGS),
REACTION. KINEVICSy FILHSy IRONs COPFER, BRASS,
DUCTLLITY N
IDENTIFIERSt PASSIVITY

THE ROLE OF PASSIVATION KINETICSy FILM OQUCTILITY,
AND- TARNISH FILM FORMATION IN STRESS CORROSION
CRACKING WERE EACH EXAMINED IN THE FOLLOWING
STUBIES: ([} ELLIPSOMETRY MEASUREZMENTS OF

FILK GROWTH KINETICS ON IRON HAVE BEEN WADE FOR TWO
ANIONS: WHOSE SOLUTION CAUSE STRESS CRACKING OF STEEL
(NITRATE ANG HYDROXIDE) AND TWO THAT DO NOT
(CHLORIDE AND NITRITE)s (2) A TECHNIQUE HAS

BEEN DEVELOPED TO MEASURE FILN DUCTILITY DIRECTLY,
THIS TECHNITQUE COUPLES AN ELLIPSOMETER WITH A
TENSILE MACHINE. THIN FILHS ON TA SHOW &

DUCTILITY OF 3=4% IN THE PRESENCE AND ABSENCE OF
Fl=ly AN IGR THSUGHT TO DECREASE DUCTILITY.

t3) PURE COPPER FORMS TARNISH FILMS IN CUPRIC
ACETATE AND SULFATE SOLUTIONSe IT 15 SUSCEPTIBLE

TO STRESS CORROSION CRACKING IN CUPRIC ACETATE
SOLUTION+ IN THE ABSENCE OF STRESS, OXIDE FORMS

ALL QVER THE COPPER SURFACE, WHILE STRESS
CONCENTRATES OXIDE FORMATION AT THE GRAIN BOUNDARIES
THESE EXPERIMENTS POINT OFY A BRITTLE=FILM RUPTURE
MECHANISM QF STRESS CRACKING: [AUTHOR]
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AD-711 008 11/6

ARMY WEAPONS ‘COMMAND ROCK ISLAND ILL RES:ARCH AND
,ENG!NEERING DXRECTORATE

, N
[ a \-rcﬁ)«.\ sioe s

ELLIPSOMETRIC STUDY OF THE OXIDATION OF MILD STEEL S
IN AQUEQUS SOLUTIONS» {y)

DESCRIPTIVE NOTE?: TECHNICAL REPTe, z
MAR 70 28P BORNONG»BERNARD Jo 4 -

REPTs NOs AMSWE=RE=70~129

PROJ! OA=i~T~06]1102=B~]13~A

UNCLASSIFIED REPORT

DESCRIPTORS: (STEEL,» #CORROSION), (®CORROSJON
INHIBITION, ®ANODIC COATINGS)) ELECTROCHEMISTRYy
OXIDATIONy SURFACESs CHLORTODES, SULFONATES
AMINES,; ADSORPTIONs; MONOMOLECULAR FILMS, BARIUM
COMPOUNDS (v

IOENTIFIERSt @NAPHTHALENE SULFONIC ACHD/DINONYL=
{BARIUM=SALT) . NAPHTHALENE SULFONATES) B
®OCTADECYLAMINES, POLARIMETYRY {v) .

COMBINED ELLIPSOMETRIC AND POTENTIOSTATIC
MEASUREMENTS WERE MADE ON THE OXIDATION OF MILD STEEL
IN PH 7+4 BORATE=BORIC ACID BUFFER SOLUTIONSe THE
ELLIPSOMETRIC RESULTS ARE DESCRIBED IN THIS REPORT.
THE POTENTIOSTATIC DATA ARE PRESEWNTED IN A REPORT

ON ANOTHER WORK UNITs ANODIC FILM THICKNESSES ON

THE STEEL SUKFACE RANGED FROM 19 TO 88A IN THE

ANODIC OVERPOTENTIAL RANGE OF O¢7 70 1e7 VOLTSe

FILM THICKNESSES INCREASED RAPIDLY NEAR THE

POTENTIAL FOR PITTINGs CHLORIDE IONS IN THE

SOLUTTON NARROWED THE POTENYIAL RANGE FOR STABILITY
OF THE ANODIC FILMy BUT DID NOY CHANGE IT5 THICKNESS
APPRECIABLYs FILMS FORMED BY AGING THE STEEL IN THE
BUFFER SOLUTION WIYH NO POYENTIAL APPLIED, DEVELOPED
YO AVERAGE THICKNESSES OF 58w60A [N THREE HOURSe
ADSORBED FILMS OF BARIUM DINONYLNAPHTHALENE

SULFONATE DESORBED RAPIDLY FROM THE STEEL SURFACE
UNDER ANODIC POLARIZATION, BUT WERE STABLE IN AN
OVERPOTVENTIAL RANGE OF Ue! TO 0s2 VOLT CATHODIC
DESORPTION OF TRE SULFONATE FILMy AS OBSERVED
ELLIPSOMETRICALLYs OCCURRED AT AN ELECTROﬂE POTENTIAL
OF APPROXIMATELY =400 MILLIVOLTS VSe THE STANDARD :
CALOMEL ELECTRODEe THE BEHAVIOR OF TRHE i
OCTADECYLAMINE ADSORBED FILMS WAS SIMILAR TO THAT OF ;
THE SULFONATEe STEARIC ACID UNDER SOME CONDITIONS
REACTS WITH THE STEEL OR I1TS OXIDE=COATED SURFACE.
(AUTHOR) Ly}
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AD=722 490 11723
BRITISH COLUMBIA UNIY VANCOUVER DEFT OF ELECTRICAL
ENGINEERING

PLASMA ANODIZATIONS {y)

DESGRIPTIVE NOTE! FINAL TECHNICAL REPTs 5 NOV 69=3y
oCT 70,. . ‘
"MAR 71 S4P PULFREY,DAVID Le¢ FYOQUNG)
LAWRENCE §
CONTRACT: 'F33615+70e(~1225
MONITOR: AFAL TR=7G=328

UNCLASSIFIED REPD?T

DESCRIPTORST {®ANODIC COATINGS: PLASMA MEDIUNI,
{eDIELECTRIC FILMS) PLASMA MEDIUM), TANTALUM,
NIQBIUM,y SILTCON, SILICON DIOXIDE

IDENTIFIERS? @ANQOIZINGs THIN FILMS

cc
———

- o

THE ANODIZATION OF TA, NB AND S! WAS CARRIED

ouT 1IN OXYGEN PLASMAS GENERATED 8Y BOTH HOY AND ‘€0LD
CATHODE DISCHARGES. AND BY AN EXTERNALLY~COUPLED ReFo
VOLTAGE. .FOR THE ANGODIZATION GF NB IN AeDeCo

COLD CATHODE DISCHARGE, THE EXISTENCE OF A HIGH FIELD
TONTC 'CONDUCTION MECHANISM AS THE OPERATIVE GROWTH
PROCESS HAS BEEN CONFIRMEDe HOWEVER, ON THE BASIS

‘OF A SIMPLE MODEL FOR THE METALZOXIDE/PLASMA SYSTEM:
IT APPEARS THAT UNDER SOME CIRCUHSTANCES THE FIELD IN
THE OXIDE 1S CONTROLLED BY THE LARGE ELECTRONIC
CURRENTS FLOWING, .AND FURTHERMORE, THAT THE NEGATIVE
OXYGEN JONS RELEVANT TO THE OXIDE GROWTH ARE FORMED
EITHER AT THE SAMPLE SURFACE OR IN THE SHEATH
SURROUNDING ITe ANODIZATION IN A HOT CATHODE
DISCHARGE IMPROVES THE OXIDE GROWTH RATE BUT
hNTRODUCES PROBLEMS AS REGARDS SAMPLE HEATING AND

CONTAMINATIONe THESE LATTER TWO FACTORS CAN LEAD YO

REDUCED QUALITY OF THE RESULTING DIELECTRIC FILMS,
ANODIZATION OF §1 IN 4N ReFs PLASHMA GIVES

RELAYIVELY FAST GROWYH RATES (ABOUT IS5 A/MIN)

" AND PRELTHINARY DATA INDICATE THAT THE MECHANISM OF
OXIDE GROWTH INVOLVES AN IMPACT IONIZATION PROCESS.
{AUTHOR! tul

&0
UNCLASSIFIED /20MGH




B Y e

S m e wa o e s s s ow = e e e e e e e _— Cm H

UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO« /ZOMOH

PRIy N NS, ':,“"'.""','
P cvmw,;?fﬂ{mm o

AD=725 166 1176 _ -
NATIONAL BUREAU OF STANDARDS WASHINGTAN' D C /)
THE ROLE OF PASSIVE FILM GROWTH KINETICS

AND PROPERTIES IN STRESS CGRROSION
SUSCEPTIBILILTY. (u)

) DESCRIPTIVE NOTE! TECHNICAL SUMHARY REPT. NOo 24 | MAR
o ‘ 70~-28 FEB 71y
4 MAY 71 s7p KRUGER)JEROME | AMBROSE..JOMNN
Re 3ESCALANTE EQWARD i
y REPTs NOs NBS~»1059%
CONTRACT! NAONR~}8«59
PROJ?! NBS=3120448, NR~034~082

[N

A

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO TECHNICAL SUMMARY REPT: NOo
1, AD=704 882 -

DESCRIPTORS: (®STRESS CORROSION; REACTION
KINETICS)y (®ANODIC COATINGS, DUCTILITYD,
STEELs FRACTURE(MECHANICS)y NITRATESs FILMS,
ALUMINUM, TANTALUM, ALUMINUM ALLOYS

IDENTIFIERSS PASSIVITY, METAL OXIDE FILMS

e

A NEW TECHNIGUE HAS BEEN DEVELOPED FOR STUDYING THE
RATE OF REPASSIVATION OF A STRESSED METAL SURFACE

EXPOSED BY FILM RUPTUREe THIS TECHNIQUE, WHICH
REMOVES (~E FILM ON. A HETAL BY ABRASION AND THEN
FOLLOWS FILM REGRCWTH AND METAL DISSOLUTION BY
TRANSIENT ELLIPSOMETRY AND CURRENT TRANSIENTS, WAS
APPLIED TO :0W CARBON STEEL IN A NITRATE SoLUTION
! WHERE 1T STRUSS CRACYXS AND A NIYRITE WHERE IT DOES
NOTe THE RATE OF REPASTIVATION WAS GREATER IN THE
. NON=SUSCEPTIBLE SOLUTION WHILE THE RATIO OF CURRENY
GOING INTO FIL} FORMATION TO THAT PRODUCING METAL
. DISSOLUTION WAS LESSe ANOTHER NEW TECHNIQUE WAS
C. DEVELOPED WHICH MEASURES THE DUCTILITY OF FILMS ON
METAL SURFACES BY DEVERMINING BY ELLIPSOMETRY THE
AMOUNT OF THINNING THE FILM UNDERGOES UPON STRAINING
THE METALs THE TECHNIQUE GIVES VALUES FOR HAXIMUM
DUCTILITY OF THE FiLM RATHER THAN THE FRACTURE STRAIN
THAT OTHER TECHNIQUES GIVEs NEASUREMENTS WERE HWADE
ON ANODIC FILM5S ON TA, AL AND AL=H4% CUe
(AUTHOR (u)
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AD~725 469 7/ 1172
WAVAL RESEARCH LAB WASHINGTON D C

ANCDIC CRYSTALLIZATION ON PURE AND ANTIHONTAL
LEAD IN SULFURIC ACID. tu?

DESCRIPTIVE NOTE! [INTERIM REPTs,
MAY 71 3ap BURBANK y JEANNE
REPT« NOs+ NRLS7256

PROJ: NRL=CO5~l4: RROIO=0Ql=45=4755 - anhal

UNCLASSIF.IED REPORT

DESCRIPTORS: (®LEADs ®ANODIC COATINGS)s

{@ELECTRODESy LEADRY) (OCRYS?ALLIZATIONn eLEAD

COMPOUNDS ), 0XXDES| ELECTROCHEHISTRY. CRYSTAL

STRUCTURE. ANTIHONY ALLOYS, LEAD ALLOYS), SULFATES,

X-RAY DIFFRACTION ANALYSTS (yl
IOENTIFIERS: oLEAD OXIDESs» LEAD SULFATES tul

ELECTROCHEMICAL CYCLINGs X=RAY DIFFRACTION, AND
ELECTRON MICROSCOPY WERE USED YO STUDY ANODIC
’CRYSTALLIZATXON ON PURE AND ANT!HONK’L PB 1)

H2504%« ON PURE P8 A MAXXHUH ELECTRQCHEHICAL
CAPACITY DEVELOPEQ THAT DID NOT INCREASE WITH FURTHER
CYCLINGs THE ANODIC COATING WA CONPRISED OF SMALL
NEEDLELIKE CRYSTALS THAY GREW WXTH CYCLINGs THE
AHOLNT AND CRYSTALLINIY?Y OF BETA PBOZ GRADUALLY
1NCREASED IN A SOFT 70ROUS OUTER LAYER: ATTACHED TO
THE METAL WAS A LATER OF ALPHA PROZ+ ON THE

S8~PB ALLOY THE «CAPACITY CONTINUALLY INCREASED

WITH CYCLING» A COMPACT EUTECYOIDAL COATING OF
SMALL CRYSTALS OF ALPHA AND BETA PBO2 WAS FORMED.
IT WAS CONCLUDED THAT ON PURE FPB BETA P802

DOES NOT BOND 70 ALPHA P802 AND THAT SB IN THE
S8«-PB ALLOY ACTS AS A NUCLEATING CATALYST FOR

BETA PBOZ IN THE CCRRQSION PRODUCT ATTACHED ToQ

THE METAL SURFACEe ANTIMONY ALSO PROMOTES
INTERCRYSTAL BONDING BETWEEN THE TWO POLYMORPHS OF
PBO2e¢ THE MORPHOLOGIES OF THE PBHOY

CRYSTALS WERE ALSO STUDIEDe THE CRYSTALS FCRMED ON
SOAKING IN THE ELECTROLYTE, AND DURING DISCHARGE OF
PRO2 COATINGSy DEVELOPED BY ELECTROCHEN;CAL
CYCLINGy WERE EXAMINED WELL'DEV@LOPED PRISMS,
DENDRITESy AND HOPPER CRYSTALS WERE OBSERVEDs THE
PISCHARGE OF THE ANTIMON!AL COATINGS APPEARED 70 B8E
LIMITED BY THE GROWYH RATE OF THE PB504 CRYSTALSs
THE FUNDAMENTAL ASPECTS OF ELECTROCRYSTALLIZATION
ARE DISCUSSED) AND A CRYSTAL CHEMICAL MECHANISH IS
PROPOSED FOR THE ACTION QOF S8 IN THE PBO2

ELECTRODE e éz {v)

g
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AD=728 431} 1173 1073
NAVAL RESEARCH LAB WASHINGTON D ¢

CYCLING ANODIC COATINGS ON PURE AND
ANTIMONI'AL LEAD IN H2S04, 7))

71 23P BURBANK ) JEANNE |

UNCLASSIFIED REPORT
AVYAILABILITY: PUBe IN POWER SOURCESy VI P13-34
197 1

DESCRIPTORS: (®ANODIC COATINGSy *LEAD), (OLEAD
ALLOYS, ANODIC COATINGSi, {*STURAGE BATTERTES:
ELECTRODES)) SULFURIC ACID, ANTIMONY ALLOYS,

X=RAY DIFFRACTION ANALYSiS, ELECTRON MICROSCOPY (y)
IDENTIFIERS: LEAD ACID CELLS (Y}

ELECTROCHEMICAL CYCLING) X=RAY DIFFRACTION AN
ELECTRON MICROSCOPY WERE USED TO STUDY aNOUIC

COATINGS ON PURE AND ANTIMONIAL LEADe ON PURE LEAD

A MAXIMUM CAPACITY DEVELOPED THAT DID NOY JNCREASE

WITH FURTHER CYCLINGe THE ANGDIC OXIDE GCOMPRISED

SMALL NEEDLE=LIKE CRYSTALS WHICH GREW WITH CYCLING.
THERE WAS A GRADUAL INCREASE IN THE AMOUNT AND
CRYSTALLINITY OF BETA=PBO2 IN A SOFT POROUS OUTER
LAYERe ATTACHED TO THE METAL WAS A LAYER OF ALPHA=
PB0O2s ON ANTIMONY ALLOY THE CAPACITY

CONTINUALLY INCREASED WITH CYCLINGe & COMPACT

COATING OF SMALL CRYSTALS OF ALPHA= AND BETA=PBOZ

WAS FORMEDe IT WAS CONGLUDED THAT BETA=PBO2 '
DOES NOT BOND TO ALPHA~PBO2 AND THAT ANTIMONY

ACTS AS A NUCLEATING CATALYST FOR BETA=PBO2 IN

THE CORROSHUN PRODUCT. (AUTHOR) {u)
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. AD-734 864 11/3 o
FOREIGN TECHNOLOGY DIV WEIGHT=PATTERSON AF3 ONIO

PROTECTION OF ALUMINUM- IN A MARINE CLINWATE,
tv)
oCT 71 P STRAT)Le (OPREAN,Le 3
REPTe NOe FYD=HC=23=764=71]
PROJ. AF=6010
TASK: 501080

smea Y S e+ o wren

7+
———
. ,%.:.,-.I,:‘M;‘wzmumﬂ-\m*‘, Sbdedinde]

i UNCLASSIFIED REPORT *

SUPPLEMENTARY NOTE! UNEDITED: ROUGH DRAFT TRANS: OF
REVISTA CONSTRUCTILLOR SI A NATERIALELOR DE ‘
CONSTRUCTII (RUMANIA) V2I N9 ‘P477~479 196% - h

‘DESﬁRIPTORS- {$COATINGS, CORROSION lNHlSKYION’n

{eALUMINUN. ALLOYS, ®CORROSION INHIBITTON), 3,

{#ANODIC COATINGS, ALUMINUM ALLOYS), DYES; L

¢ ELECTRDPLATXNG. PAINTS,. RUMANIA ) (o
© 1DENTIFIERSS TRANSLATIONS ty) '

THE FOLLOWING hONCLUSIONS WERE DRAWN FROM THE
EXPERIMENTSS ANODIC DXIDATION COMPACTED WiTH

ORGANIC DYES, APPLIED ON POLISHED ALUMINUM EXHIBETED :
THE BEST BENAVIOR} UNPOLISHnD ALUNINUM RERUIRES A 20 i
MU M THICK LAYER TO ENSURE A SERVICE LIFE OF MORE L
THAN 5 YEARS) IN ORDER YO RETAIN THE DECORATIVE o
APPEARANCE) A SUNLIGHT-RESISTANT DYE MUST BE USEDi :
PAINTING OF THE ALUMINUM 1S VERY EFFICIENT, ASSUMING Vo
THAY THE PAINTS ARE RESISTANT AGAINST THE ENV.IRONMENT ¢
TO WHICH THEY ARE EXPOSEDs {AUTHOR) {y) v

.
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AD=732 718 13
ILLINOIS UNIV URBANA DEPT OF METALLURGY AND MINING
ENGINEERING
g ELECTROLYTIC BREAXDOWN OF ANODIC FILMS ON
| ALUNINUM, : (y)
! 71 5P ZAHAVI Je IMETZGERsMe |

CONTRACT! DA=31=|24=AR0{D)=289 )
PROJ? DA=2=0~061102=B=32=D, AROD=5063=MC
MONLTOR: ARGD  506336=HC

[ o e

UNCLASSIFTED REPORT
hVAILABaLXTY- PUBe IN ANNUAL PROCEEDINGS
ELECTRON MICROSCOPY SUCIETY OF AMERICA (29TH),
. BOSTON) MASSey 197}e -
\QQPPLEHEN:ARY NOTE? SPONSOREL IN PART BY THE ATOMIC
ENERGY COMMISSION, NASH!NGTONu Ds Cs» AND THE

ADVANCED RESF(RCH PROJECTS. AGENLY- WASHINGTON,
De Co

E R T

© e e g e

E’CR!PTORS. (®ANGDIC COATINGS;
DEFECTS(HATERIALS))' ELECTRON MICROSCOPY,
ALUMINYUM, CORROSION. (U

RO e

ELECTRON MICROSCOPY HAS BEEN USED YO 'STUDY THE

ANODIC FILMS ON ALUMINUMe EVIDENGE WAS FOUND OF

MANY BREAKDOWN AND REPAIR EVENTS oON BOTH GRGSS AND
‘FINE SCALESe {AUTHOR) (!
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4 AD=73% 431 1173
g FOREIGN TECHHNOLOGY DIV WRIGHT<PATTERSON AFB OHIO

SURFACE FINISHES FOR ALUMINUM PRODUCTS BY
DIRECT ANODIZING, ful

NOY 71 14P  CSCKANsPAL 3
REPTe NOs FTD"HG=2321536=7]

PROJ: AF=6010

TASK: 601080

UNCLASSIFIED REPORTY

[ U,

SUPPLEMENTARY NOTE! UNEDITED ROUGH DRAFYT TRANSe OF
MEGYAR ALUMINUM (HUNGARY) V& NI12 PI80w=363 1949,

BESCRIPTORS? (SANODIC COATINGS, ALUMINUM ALLOYS),
COLORS, CORROSION INHIBITION, PHYSICAL PROPERTIEas
" HUNGARY 1)
IDENTIFIERSS TRANSLATIONS (o)
'

et At 30 7 B A AR T S it R

THE ARTICLE DISCUSSES THE NEED FOR A MORE UP-TQ~

DATE SURFACE FINISHING TECHNOLOGY FOR ALUMINUN .
PRODUCTS BY DIRECT .OLAR ANODIZING. {u}

o i B A RIS paAr N i S gt O
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AD=737 5% . 20/12 /74
FRANKFORD ARSENAL PHILADELPHIA P&

ELECYTRICAL PROPERTIES OF ANODIC OXIDE FILMS
OF Thyw NBy ZR» TIy Wy AND Y FORMED 8Y -
THE 1O0N<CATHODE METHOD (U3

BESCRIPTIVE NOTE! TECHNICAL RESEARCH ARTICLE,
AUG 71 8P HUSTED,DORSEY Ge IGRUSS:
LEONARD We $MACKUS,THOMAS Jo 1§
REPTe NOs FA=A7l=1l _
PROJ! DA=2=0«06){=D=2=B~31=Ey DA=]=T=061]02=B~ f
32=4

UNCLASSIFIED REPORT ;
AVAILABILITY: PUBe IN JUNLs OF THE '
ELECTROCHEMICAL SOCIETY, SGLID STATE SCIENCES
VLLS N12 P1989w1992 DEC 7l '

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED & FE®

Tie

DESCRIPTORS: (®REFRACTORY METALS: ANODIC

‘COATINGS ) (®ANODIC COATINGS: ELECTRICAL

PROPERJIES)’ FILMSy OXIDES, TANTALUM COMPOUNDS,

NIOBIUM COMPOUNDS, ZIRCONIUM OXIDES, TUNGSTEN

COMPOUNDSs VANADIUM COWPOUNDS (Ul
IDENTIFgERS. #OXIDE FILMS» TANTALUM OXIDES,

ZIRCONIUM OXIDES, TUNSTEN OXIDESs VANADIUM

OXIDES. AMORPHOUS HMATERIALS {ul

i, Bvenn . aom

AMORPHOUS OXIDE FILMS HAVE BEEN GROWN ON ZRy

TI+ We TAs NBy AND V BY LONIZED GAS

ANODIZATION. USING THE I1ON CATHODE AS A SOURCE OF

NEGATIVE IONSe FILMS WERE GROWN ON EACH METAL AT

CONSTANT CURRENTY 70 175V FOLLOWED BY CONSTANT {
. VOLT-AGE FOR ABOUT 4 HRe SEVERAL ELECTRICAL AND

CPTICAL PROPERTIES WERE MEASURED FOR THE ANODIC FILHS

PRODUCED ON THESE REFRACTORY METALSe THE PROPERTIES

N OF FILMS PREPARED BY THE JON CATHODE METHOO ARE
COMPARED WITH THOSE PRODUCED BY PLASMA AND SOLUTION
METHODS REPORTED BY OTHERSe. (AUTHOR) (vl
{
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FOREIGN TECHNOLOGY DIV HRIGHT‘???TERSON’ARB OH10

OXIDE LAYER ON THE SURFACE OF OBJECTS -
COATED WITH ALUMINUM IN VACUUN, i ‘ {

NQV 71 7P
VLASTIMIL $KOS,JIRID i

SVOBODAMIROSLAV ISQUREK:

REPTe NO» FTD=HC=23~1534-71
PROJS AF=7343

UNCLASSIFIED REPOQRT

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TRANS. OF

PATENT (CZECHOSLOVAKIA! 134 171 Pl=2 1969

DESCRIPTORS: (®ANODIC COATINGS; ®ALUHINUM

IDENTIFIERS! TRANSLATIONS

COATINGS) s VAPOR PLATING) VACUUM APPARATUS,
ALUMINA, STEAN) AMMONIA, OZONE) AMINESs
ADDITIVESs PATENTS, CZECHOSLOVAKTA

A‘ o

1T 1S SHOWN THAT THE METHOD OF MAKING AN OXIDE

LAYER ON THE SURFACE OF OBJECYS WHICH HAVE BEEN
COATED WITH ALUHINUM IN VACUUM IS CHARACTERIZED BY
THE FACT THAT A CLEANED OBJECT WHICH HAS BEEN COATED
WITH ALUMINUM 1IN VACUUH 1S SUSJECTED TO THE EFFECTS
OF STEAM, THE PRESSURE AND TEMPERATURE OF WHICH ARE
SELECTED IN SUCH A WAY THAT THE DRYNESS OF THE STEANM
WOULD BE LESS THAN ONE? THAT AMMONIA IS ADDED 70O
STEAM IN THE AMOUNT OF Oel TO 50 GRAHMS PER KILOGRAM
OF STEAMS THAT OZONE 15 ADDED TO STEAM IN THE AMNOUNT
OF 0e0! TO 10 GRAMS PER KILOGRAM OF STEANI AND THAT
AT LEAST ONE ORGANIC AMINE 13 ADDED TO STEAM IN THE

AMOUNT OF Oe¢! TO 50 GRAMS PER KILOGRAM OF STEAMs
(AUTHOR) {u!
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UNCLASSIFIED g
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /Z0HO4

AD=739 395 1176 :
0410 STATE UNIV COLUM&EUS DEPT OF METALLURGICAL

ENGINEERING -

FUNDAMEﬂ*W' STUDIES OF DISSQLUTION AND
PASSIVITY OF ALLOYS AND COMPGUNDS. {yl

DESCRIPTIVE NOTE: REPTs FOR 1 MAR 70=28 FEB 71,
FE8 71 asp SATEHLE +Re We 3

CONTRACT: NOOO14=67=p=0232<005é

PROJ: NR=036~085

UNCLASSTFIED REPORT

DESCRIPTORS: (#CORROSION,; ANODIC COATINGS),
{eANODIC COATINGS, SOLUBILITY),
{ELECTROCREMISTRY, ANOGIC COATINGS!)s
T\ .ERMODYNAMICS » CORROSION INHIBITION) STABILITY,
OXIDES, IRON COMPOUNDS, CHROMIUM COMPOUNDS;
PHASE STUDIES: ALLOYS, REACTION KINETICS, IRON

OXIDES, NICKEL COMPOUNDS ty}
IDENTIFIERS: DISSOLVINGs CHROMIUM OXIDES, WICKEL
OXIDES {u)

THE WORK 1S CONCERNED WITH THE DISSOLUTION BEHAVIOR

0F THREE MATERFALS 1IN AQUEOUS SOLUTIONS: METALLIC
OX1DES, IRON BASE COMPOUNDS, AND METAL ALLOYSs

DURING THE FIRST YEAR, THE SIGNIFICANT LITERATURE

WAS REVIEWED FOR THE DISSOLUTION OF THE OXIDES AND

IRON BASE COMPOUNDSs A SERIES OF EXPLORATORY

STUDIES ON THE :DISSOLUTION AND OXIDES Wa$S ALSO
COMPLETEDe A BRIEF STUDY OF TUBERCLE FORMATION WAS
CONDUCTED. {AUTHOR) (u)

&9

UNCLASSIFIED 40104
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UNCLASSIFIED

DDé REPORY BIBLIOGRAPHY SEARCH CONTROL NOe. /10HO04

AD=744 608 ew ‘
OTTAWA UNIV' (ONTARIO) DEPT OF CHEMISTRY

ELECTROCHEMLSYRY OF THE NIGKEL~OXIDE
ELECTRODEs V.o SELF=PASSIVATION ‘EFFECTS IN
OXYGEN=EVOLUTION KINETICSW tul

MAR 48 18p CONWAY1Bs Eo $SATTARIMe.
As 3GILROYsDa

UNCLASSIFIED REPORT
AVATLABILITYS PUBe IN ELECTROCHINLCA ACTAs VIH4
Pb77'6?4 1969
SUPPLEMENTARY NOTES SPONSORED IN PART BY ARMY ENGINEER
RESEARCH AND DEVELOPMENY LA8S., FORT BELVOIR,
VAo SEE ALSO AD=742 879

DESCRIFTORSS (eNICKELs ¢ELECTROCHEMISTRY),

(SANONIC COATINGS: NICKEL}s OXIDES, NICKEL

COMPOUNDS, REACTION KINETICS, OXIDRATION,

ELECTRODES, HYDROXIDESs ALKALINE CELLS,

CANADA tyl

IDENTIFIERSS PASSIVITY; NICKEL OXIDES .l

POTENTTOSTATIC STUDJES ON THE OXYGEN<EVOLUTION
REACTION AT NICKEL AND OXIDIZED NICKEL SURFACES
REVEAL iINWIBITION EFFECTS (SELF=PASSIVATION)
ANALOGOUS TO THOSE FOUND IN ANODIC ORGANIC OXIDAYTIONS
AT THE NOBLE METALSe HERE, HQWEVER, THE INHIBTTING
SPECIES) SURFACE OXIDES, ARE DIRECTLY INVOLYED IN 'THE
OVER=ALL REACTION ITSELFe SIMILAR EFFECTS ARE

SHOWN TO ARISE AT PLATINUM IN ALKALINE SOLUTIONS AND
COMPARATIVE EXPERIMENTS ARE ALSO REPORTED FOR SILVER,
WHERE EASILY DISTINGU]SHABLE STATES OF SURFACE
OXIDATION CAN BE RELAYED TO THE OXYGEN-EVOLUTION
KINEYICS AT OXIDIZED SILVER SURFACES. A KINETIC
THEORY OF THE SELF=INHIBITION EFFECTS 15 PRESENTED IN
GENERAL TERMS FOR VARIOUS SUPPODSED OXIDATION STATES
OF THE SURFACE REGION OF THE ELECTRODE INTERPHASE.
{AUTHORI (vl

50

UNCLASSIFIED /20M04
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UNCLASSIFIED
DDC RZPORY BIBLIOGRAPHY  SEARCH CONTROL NOs fZONOY
4D=746 003 13/8. §/4
A1R FORCE INST OF TECH WRIGHT=PATTERSON AF8 OHIO SCHOOL OF
ENGINEERING .
MULTY=WAFER PLASMA ANODIZATIONS {u)

DESCRIPTIVE NOTE! MASTER'S THESiIS
JUN 72 71P ORCUTTIWILLIAK Be

_REPTe NO» GGC/EE/72~12

UNCLASSIFIED REPORT

DESCRIPTORS: {®ANODIC COATINGS, PLASHA HEDIUM)
{«SEMICONDUCTORS, ANODIC COATINGS), OXIDES.
TANTALUM COMPOUNDS; CRYSTAL GROWTH, GAS
DISCHARGES, SURFACE PRGPERTIES, THESES

IDENTIFIERSS PLASMA ANODIZATION

—— o
B

A PROTOTYPE MULT!’ﬂAFE& PLASHA ANODIZATION

APPARATUS WAS DESIGNED AND CONSTRUCTED TO INVESTIGATE
THE MULTI-WAFER PROCESS« THE APPARATUS USES A HOT
HOLLOW CATHODE TO GENERATE A DENSE DISCHARGE CAPABLE
OF YIELDING KIGH OXIDE .GROWTH RATESe THE SAMPLES

ARE PLACED- PARALLEL TO THE AXIS OF THE DISCHARGE IN
ORDER TO STUDY THE EFFECTS ON CXIDE GROWTR AND
QUALITY OF SAMPLE POSXT;ON WITH RESPECY YO DISCHARGE
REGIONSs PLASMA AND ANODIZATION PARAMETERS WERE
VARIED TO STUDY THE EFFECT ON OXIDE GROWTH RATESe

THE QUALLITY OF THE TANTALUM OXIDE SAMPLES WAS °
DETERMINED BY VISUAL AND MICROSCOPIC INSPECTION OF
SURFACES AND BY PLOTTING CAPACITANCE AND DISSIPATION
FACTOR PROFILESe RESULTS INDICATE THAT THE NULTI=
WAFER PROCESS 1S FEASIBLE AND THAT SAMPLES SHOULD BE
PLACED IN THE POSIVIVE COLUMN OF THE DISCHARGE NEAR
THE ANODEe (AUTHOR) twl

o1

UNCLASSIFIED A LD




Tvx
- ~

|
"
}
i
|
t
i
i
!
!

v e e A S~ o

- - - - e —-—— - ————— . T A ————— .~ a wn  a

UNCLASSIFIED
DDC REPORY BIBLIOGRAPHY  SEARCH CONTROL NO» /ZOMOH

AD=749 598 14/2 §3/8

AIR FORSE CAMBRIDGE RESEARCH. LABS L G HANSCOM FIELD
MASS

CONTROLLLD SECTIONING TECHNIQUE FOR SMALL
GALLIUM ARSENIDE SAMPLES) tui

MAY 72 4p MAGEZsTe Jo ICOMER3J J#

]
REPTe NOs» AFCRL=72=0546
PROS: AF=5420
TASKS 542001

- UNCLASSIFIED REPORT
nV&lLABILlTY: PUBe IN REVIEW OF SCIENTIFIC
INSTRUMENTS, V43 N8 P1218«1220 AUG 72+

DESCRIPTORS: (eGALLIUM ARSENIDES) ANODIC

COATINGS)s (®SEMICONDUCTOR DEVICES, MANUFACTURING
HMETHODS)» OXIDATION, SURFACE PROPERTIES, TEST

METHODS, TESY EQUIPMENT Yl

A TECHNIQUE HAS BEEN DEVELOPED FOR SECTIONXNG SHALL
GALLIN ARSENIDE SAMPLES USING ANGDIC GXIDATJON AND
SUBSEQUENT REHOVAL OF THE OXIDE LAYERSe IT DIFFERS
FROM THOSE PREVIOUSLY REPORTEG IN THAT ONLY ONE
SURFACE OF THE WAFER 1S EXPOSED DURING ANODIZAVION
AND TOTAL IMMERSION IN 7HE ELECTROLYTE 15 NOT
REQUIREDs THE USE OF AN AMMONIUM PENTABORAYE
SQLUTION AS THE ELECTROLYTE AND A RELATIVELY STHPLE
ANODIZAT.ION APPARA?US HAS YIELDED OXIDE LAYERS OF
UNTFORM THICKNESS ON THE SURFACES OF GALLJUM
ARSENISDE WAFERSs AFTER REMOVING THE OXIDE LAYERS,
THE SURFACES OF THE WAFTERS WERE FOUND TO BE
RELATIVELY FREE OF PITTING AND MACROSCOPIC DEFEC?S:
{(AUTHOR} (u?
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UNCLASSIFIED
DOC REPORT BiBLIOGRAPHY SEARCH CONTROL NO. /Z0MOY

AD=750 28% 11746 7/4
OHIQ STATE UNIV COLUHBUS DEPT OF METALLURGICAL
ENGINEERING

FUNDAMENTAL STUOIES OF DISSOLUTION AND
PASSIVITY OF ALLOYS AND COMPOUNDSS

DESCRIPTIVE NOTE?! REPT. FOR 1 MAR 71-28 FEB 72,
FEB 72 73P STAEHLE)Re We f

CONTRACT: NCODl4=47=A=0232-0006

PROJS NR=0346-085

UNCLASSIFIED REPORT

DESCRIPTORS! (SCORROSION INHIBITION: ®BARRIER
COATINGS), (@ANODIC COATINGS, SOLUBILITY)
t#5TAINLESS STEEL+ CORROSTON INHIBITIOND
SOLUT.'ONSy THICKNESSs SULFATES, NITRATES
PHOSPh\TESy MOLYBDATES, TUNGSTATES, CARBONATES,
PH

IDENTLFIERS? PASSIVITY, DISSOLVING, STEEL 304
ELL LFSOHETRY

STUDTES ARE REPORTED ON THE DESSQLUTION OF
PROTECTIVE FELMS AND ON THE TRANSIENT DJSSOLUTION
BEHAVIOR OF FE<CR=N} ALLOYSe THE PROPERTIES

OF PASSIVE FILMS WERE STUDIED USING AN OPTICAL
ELLIPSOMETER TOGETHER WITH SIMULTANEOUS COULOMETRIC
MEASUREHENTSo 1T WAS POSSIBLE TO MEASURE FILM
GROMTH AND DISSOLUTION PROCESSES SIMULTANEOQUSLY.
THE DISSOLUTION OF BULK OXIDES WasS ALSO STUDIED IN
ACID AND CAUSTIC SOLUTIONS 70 ASSESS EFFECTS oF
ANLONS AND CATIONSe FINALLY, TRANSIENT DISSOLUTION
AND REPASSIVATION WAS SYUDJIED USING TRRNSIENTLV
STRAINED ELECTRUDES HELD AT CONSTANT POTENTIAL»

a3

UNCLASSIFIED

{ul)

V2]
(gl

{u?

/20404

o e e e e




UNCLASSIFLED

DEC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOs /ZOMOY
AD=7SG 410 1176

CALIFORNIA UNIV LOS ANGELES SCHOOL OF ENGINEERING AND

APPLIED SCIENCE

THE PROPERTIES OF RARE EARTH METALS AND

ALLOYS, {ul
DESCRIPTIVE NOTE! SEMIeANNUAL TECHNICAL REPTs 1 HAR=31
JUL 72,
SEP 72 20p DOUGLASsDe Lo IKUENZLYsJe
De 3

REPTe NOe UCLA=ENG=7283
CONTRACT! DAHCIS~70=G%15, APRA OREER“lbﬂa

UNCLASS!FhED REPORT

DESCRIPTORS: {eNICKEL ALLOYS, #CORROSION
RESTSTANCE?!y I#ANODIC COATINGS;) NICKEL ALLOYS),
ADDITIVES) HEAT=RESISTANT METALS ¢ ALLO¥S,
OXIDATION, REACTION KINETICS, X=RAY DIEFRACTION
ANALYSIS, RARE EARTH ELENENTS, ALUNINAy YTTRIVH
OXIDESy ALUMINUM ALLOYS, SCALE, SPALLAVION tu)
IDENTIFIERS? SRARE EARTH CONTAINING ALLOYS (U

THE KIGH=TEMPERATURE OXIDATION BEHAVIOR OF

NIJAL ONI=13 W/0 2LV WITH AND WITHOYT

ADDIT!ONS OF 0)5% YYTRIU¥ HAS BEEN STUDIED OVER THE
RANGE OF %00 10 12OUC IN AIRs NONE GF THE

CUMMONLY ACGEPTED RATE LAWS WERE FOLLUWED BY THE
KINETICSe ALTHOUGH THE WE1GHT GAINS OF SAMPLES
CON?AINXNG YTTRIUM WERE CONSISTENTLY 10 TO 20%
GREATER THAN THOSE WITHOUT YTTRI 'My THE STEADY=STATE
SCALING RATES WERE IDENTICALe A QUANTITATIVE Xe

RAY DZFFRACTION TECHNIQUE WAS USED 70 DETERMINE THE
KINETICS OF GROWTH OF THE PROTECTIVE ALPHA=AL203
LAYER (ONE OF SEVERAL OXIDES FORHED!)e: THE

ALUMINA GROWTH FOLLOWED THE PARABOLIC RATE LAW UNDER
ALL CONDITIONS STUDIEDe THE PRESENCE OF YTTRIUN
GREATLY INCREASED THE SHORT=TIME SCALE ADHERENCEe.

AT LONGER TIMES, HOWEVERs THE OUTER LAYER OF

NLAL20Y &ND UNREACTED NIO SPALLED OFF ALONG

WITH SOME OF THE INNER ALO3 LAYERs (AUYHOR) "

5%
o UNCLASSIFIED /20104




UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY  -SEARCH CONTROL NO. /Z0MO4

AD=750 896 Y176 1143 13/11
NAVAL INTELLIGENCE SUPPGRT CENTER WASHINGTON O ¢
TRANSLATION SERYVICES DIV

FIZIKO-KHIMICHESKAYA MEKHANIKA HATERIALOV,
NUMBER 7, 1971+ (SELECTED TRANSLATIGNS o
SOVIET HATERIALS SCIENCE-e tu¥

SEP 72 20P
REPTs NOs NISC=TRANS=3343

UNCLASSIFIED REPORT
AVAILABILITY! AVAILABLE IN MICROFICHE ONLY.
SUPPLEMENTARY NOTE! TRANSe OF FIZIKO=KHIMICHESKAYA
MEKHANIKA HATERDPALOVs N7 P10O«15, 18w2]y 87«91 1971

DESCRIPTORS? {(¢STEEL,) “BARRIER COATINGS),
(9P IRES, CGRROSSON RESISTANCE)s (®STRESS
CDRROSXONo CRACK PROPAGATIGN); (@ALUMINUM,
ANOD!C COATINGS)y (OTITANIUM ALLOYS
FATIGUE(MECHANICS)): ALUMINUM COATINGS,
N!CKEL| HARDENINGy FAILURE(MECHARICS),
‘STRESSES, SHEETS: USSR ° tuil
IDENTIFLERS:? DRILL PIPE., SELECTROHMECHANICAL
HARDENING, THERMOMECHANICAL TREATMENT,
TRANSLATIONS (gy

FCONTENTS: EFFECT OF THE BARRIER LAYER ON

CERTAIN PROPERTIES OF ALUMINIZED MEDIUM CARBON STEELI
EFFECT OF ELECTROMECHANICAL HARDENING ON RESISTANCE

OF DRILL PIPES TC CORROSION FATIGUE FAJLURE!
CORROSTON“CRACK YRAJECTORY IN BIAXIAL PLANE STATE

OF STRESS® EFFECT OF ANODIZING ON FATIGUE L!HIT AND
CORROSION~FATIGUE STRENGTH OF DURALUMINUM SHEETS WITH
STRESS CONCENTRATORS: EFFECT OF STRUCTURE ON

FATIGUE STRENGTH OF CERTAIN TITANIUM ALLOYS. (Yl

29
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UNCLASSIFIED
UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOeo /ZOMOM

AD-751 203 1173 7/4
TEXAS UNIV AUSTIN ELECTRONICS RESEARCH CENTER

LOW TEMPERATURE METAL OXIDE DEPOSITION 8Y
ALKOXIDE HYDROLYSIS, ty)

72 20P SLADEKsXARL Je 1GIBERTsW»
WAYNE 3

CONTRACT! FHH620=71=C=007%1i

FROJ: AF=H4751

HONITOR: AFO3R TR=72=2091

UNCLASSIFIED REPORT
AVAILABILITY? PuBe IN PROCE EDINGS OF THE
INTERNATTONAL .CONFERENCE ON CHEMICAL VAPOR
DEPOSITION 13RD}y SALT LAKE CITYy UTAH, 24~27
APR 72 P215= 231 1972,

DESCRIPTORS (ﬁiNODlC COATINGS, DEPOSITION},
(6OXIDESs DEPOSITION) s (®METALORGANIC COMPOUNDS)
¢HYDROLYSIS?), (®DIELECTRIC FILMS, DEPOSITION),
RESISTANCE (ELECTRICAL)y ANNEALING, REFRACTIVE
INDEXs ALUMINA. NIOBIUM COMPOUNDS, ANTIMONY
COMPOUNDS; TITANIUM COMPOUNDS; ZIRCONIUM OXIDES,
REACTION KINETICS v}
ID@NTIF!ERS. #ALCOHOLATES #CHEMICAL VAPOR
DEFOSITION, VAPOR DEPOSITIONs SOXIDE COATINGS
NIOBIUM OXIDES, ANTIMONY -OXIDES, TITANIUM
DIOXIDE tu?

ALKOXIDESs MIORINy WHERE M ® METAL AND R =

ALKYL: REACT READILY WITH wATER I8 ORGANIC SOLVENTS
TH1§ GENERAL REACTION WAS TRANSLATED INTO THE VAPOR
PHASE TO PRODUCE A FAMILY OF METAL OXIDE CvD
REACTIONSs WATER AND ALKOXIDE VAPORS IN N2 WERE
PASSED OVER A SUBSTRATE IN AN ISOTHERMAL RECTANGULAR
REACTORe FILNS OF AL203, NB205, 58203,

T102, AND 2R02 WERE OBTAINED AT 25 =130Ce

FILMS GF VOX AND BOX WERE OBTAINED BUT WERE NOT
TESTED FURTHERe ALL FILMS WERE AMORPHOUS AS GROWN,
BUT AIR ANHEALING AT 350 =1000C CAUSED
CR¥STALL1§ATSON, THICK =7 BHRINKAGE» AND INGCREASE N
REFRACTIVE INDEXs RESID. ITIES AND BREAKDOWN
VOLTAGES WERE FOUNDe WITH EXCEFTION OF AL203

GROWTH RATES AGREED WITH A QUANTITATIVE MODEL OF
DIFFUSTION LIMITED SURFACE REALTION.

(AUTHOR) ty)

ab
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UNCLASSIFIED
'DDC REPGRT BIBLIOGRAPHY  SEARCH CONTROL NOe« /Z0MO4

AD=752 907 1173 7
COATING AND CHEHICAL LAB ABERDEEN PROVING GROUND HD

SEVEN YEARS TROPICAL EXPOSURE OF FINISHING
SYSTEMS FOR ALUMINUM AND MAGNESIUM. ful

DESCRiPTIVE MOTE! PROGRESS REPTs,

NOV 72 52P SANDLERJMELVIN He
REPYe NOs CCL=3i9
PRQJ? DA~i=T=062105~A=329

L

<

UNCLASSIFIED REPORT

ie o,

’ ;- Logtey
e AR T,

bE. | DESCRIPTORST ®COATINGS) ¥CORROSION INHIBITION)y

;f i {oALUMINUN ALLOYS, CORROSTON !NHIB!T!ON):

o (6MAGNESTUM ALLOYS, CORROSION INHIBITION),

§:~% TROPICAL TESTSs CLEANING, ANODIC COATINGS» PAINT

7 PRIMERS, PLASTIC COATINGS» PROTECTIVE TREATMENTYS (!
1 IDENTIFIERS: ALUMINUM ALLOY 2024, MAGNESIUK ALLOY
Y AZ31, PROTECTAVE COATINGS (Yl

THE REPORY COVERS A STUDY OF THE CORROSION
RESTSTANCE PROVIDED BY SPECIFICATION FINISHING
SYSTENS TO ALUNINUM AND MAGNESTUM EXPOSED IN A
TROPICAL ENVIRONMENTe THE SYSTEMS INCLUDE CHEMIGAL »
ANODIC, AND WASH PRIMER METAL PRETREATHMENTS?! PRIMERS
SPECIFIED FOR THESE METALS IN MILITARY STANDARD
NOo 171 *FINISHING OF METAL AND WOO0D
SURFACES'{ SEVERAL OTHER SPECIFICATION FRIMERS THAT
HAVE BEEN USED FOR THESE METALSS AND AN EXPERIMENTAL
EPOXY PRIMERe FINISH COATS INCLUDED SPECIFICATION
LUSTRELESSy SEMI=GLOSSs AND GLOSS ALKYD RESIN ENAMELS
AND A GLOSS POLYAHIDE~EPOXY ENAMEL. SEVEN YEARS
EXPOSURE ) SHOWS FINISHING SYSTEMS ARE AVAILABLE FOR

. THE PROTECTION .OF ALUMINUM AND MAGNESIUMo
(AUTHOR) (v

‘Z,'.
g

pR el e v e

a7

G UNCLASSIFIED /10104




" UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOw /Z0OMOY

AD=756 472 1173 774
MCMASTER UNIV HAHILTON {ONTARIO) INST FOR MATERIALS
RESEARCH

A RADIOCHEMICAL TECHNIQUE FOR DETERMINING
DEPTH DlSTRIBUTIONS IN MO,
0CT 71 14 ARORA)Me Re FKELLYsROGER i
UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN JNLe OF THE
ELECTROCHEHICAL SOCIETY, VI!9 N2 P270=274 FEB 72,

SUPPLEMENTARY NOTE. REVISION OF REPORT DATED 30 UL
710

DESCRIPTURSS - (20X IDES, «iON BOHBARDHENT),
{eANODIC COATINGSy ®THICKNESS)y (10N
BOMBARDMENTy THICKNESS), MEASUREMENTs KRYPTON,
RADLOCHEMISTRY, CALIBRATION, ELECTPOCHEMISTRY,
CANADA

IDENTIFIERS: *MOLYBDENUM OXIDES

MOLYBDENUN CAN BE ANODIZED AT UP TO 235V IN AN
ELECTROLYTE CONTAINING GLACIAL ACETIC ACID,
NAZBHO7¢ 10 H20, AND WATERe THE RESULTING

OXIDE FILMS) WHICH MUST BE STABILIZED BY COMPRESSED=-
AIR DRY.JNG, SHOW BRILLIANT INTERFERENZE COLORSy HAVE
A LINEAR (OR NEARLY LINEAR) THICKNESS=VOLTAGE -
RELATION, AND CAN BE FORMED WITH THICKNESSES OF UP T
380 MICROGRAM/SQ CM OF OXIDEe WHEN EXPOSED TO 1.0
G/LITTER AQUEOUS KOH. THE FILMS DISSOLVE

(STRIP)Y WITHIN 30 SECy WHEREAS THE UNDERLYING

METAL DISSOLVES AT A RATE OF ONLY 20 A/HRe THE

FILK THICKNESSES FORMED ON MO WHICH HAS BEEN
SUBJECTED 70 XR 10N BOMBARDMENT ARE SIMILAR TO

THOSE ON UNBONBARDED SPECIMENS: JT FOLLOWS FROM
THESE RESULTS THAT THE USE OF AN ANODIZING=STRIPPING
SEQUENCE FOR DETERMINING DERPTH DISTRIBUTIONS IN MO
SHOULD BE POSSIBLEe EXAMPLES OF DEPTH DISTRIBUTIONS
FOR J0=KEV KR ARE GIVEN AND ARE SHOWN, BY

COMPARISON BOTYH WITH THEORY AND WITH PREVIOUSLY
OBTAINED RESULTS FOR Wy YO BE NUMERICALLY

PLAUSIBLEe {AUTHOR HODIFIED ABSTRACT)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTRDL NOo /ZOMO4

AD-760 1§74 11/3 )
BRITISH COLUMBIA UNIV VANCOUVER DEPT OF ELECTRICAL
ENGINEERING

PLASMA ANODIZAT!ONe

DESCRIPTIVE NOTE! FINAL REPTe 21 JUN 71=20 JUN 72,
NOoV 72 5op PULFREY;DAVID Le 1YQUNG,
LAWRENCE FOLIVE,GRAHAM -
CONTRACTS F33615¢71°C'§886
HONITOR? AFAL TR=72=3582

. UNCLASSIFIED REPORT

{u}

SUPPLEMENTARY NOTE: SEE ALS0 REPORT DATED MAR 71, AD=

722 490,

DESCRIPTORS: (®ANQGDIC COATINGSy PLASMA MEDJIUM),
{eDTELECTRIC FILMSy PLASMA MEDTUM), TANTALUH:
NTOBTUM, SILICON DIOXIDE, THIN FILM STORAGE
DEVICESexCANADA

SOENTIFIERSS ®ANODIZINGs THIN FILMS, METAL OXI1QE
SEMICONDUCTORSy SEMICONDUCTOR COMPUTER STORAGE

THE PROCESS OF PLASMA ANODIZAYION HAS BEEN
INVESTIGATED USING TWo SYSTEMSe THE FIRST WAS &
COLD" CATHODE DC DISCHARGE SYSTEM (REPLAC!NG
APPARATUS DESCR!BED IN OUR EARLIER REPORTS) WITH
AUTOMATED ELLIPSONETRY 70 CONTINUOUSLY FOLLOW “THE
GROWTH OF THE OXIDEs THE SECOND SYSTEM EMPLOYED AN
Re¥s OISCHARGE WITH GROWTH GOF THE OXIDE BEING

{ul
tu)

FOLLOWED BY MONITORING THE INTENSITY REFLECTIVITY OF

S=LIGHT FROM A HE/NE LASERo EXPERIMENTS ARE
DESCRIBED WHICH INDICATE THAT NZGATIVE OXYGEN 10NS
FORM THE PLASMA ARE NOT DIRECTLY INVOLYED IN TME
GROWTH OF OXIDES ON TANTALUM IN & DoCo DISCHARGE
250 REPORTQD ARE DATA ON THE THICKNESS«AND

TEMPERATURE=DEPENDENCE OF THE RELATION BETWEEN OXIDE

FIELD AND OXIDE GROWTH RATE FOR THE CASE OF SI
ANODIZATION IN AN RoFe DICHARGEs (AUTHOR)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL WOe /Z0MOY4

RD=762 995. 1173
ILLINOIS UNIV URBANA MATLRIALS RESEARCH LAM

ELECTRON MICTROSCOPE STUDY OF BREAKDOWN AND
REPAIR JOF ANODIC FILMS ON ALUMINUH, ftw

JUN 72 9P ZAHAVIsJs IMETZGERIMe }
CONTRACT! DA~ARO=D=3)=]24<72=G28 Y
PRGOJ! DA=2=0+=0&11072«B»32%D
MONITGR: AROM 506333=4C

UNCLASSIFIED REPORT
AVAILABILITYS PUBe IN JUNLe OF THE
ELECTROCHEMICAL SCCIETYy V119 NIJ P1479=1485 NOV 720
SUPRLEMENTARY NOTES REVISION OF REPORT DATED 12 AUG 71,
SPONSORED IN FART BY ATOMIC ENERGY COHMMISSION,
WASHINGTON; De Ceo AND THE ADVANCED RESEARCH
PROJECTS AGENCY, ARLINGTONy VAo

DESCRIPTORS: (9ANODIC COATINGSy #ALUMINUM)

ELEGTRON MICROSCOPYs INTERFACESe SURFACE

PROPERTIESy STABILITY (y)
IDENTIFIERS? THIN FILMS, SURFACE CHEMISTRY ()

IN FILMS FORMING IN 2+4M H2504y AT 5 M&/CM

SQy HANY BREAKDOWN EVENTS INCLUDING PIT INITIATION
WERE FOUND TO OCCUR CONTINUALLY BUT 70 BE FOLLOWED BY
ALMOST IMMEDIATE REPAIR, S50 THAT THE STABILITY OF
FILM GROWTH WAS DUE NOT TO THE ABSENCE OF BREAKDOWN
BUT TO THE EFFICACY OF REPAIRe A RELAT.ION BETWEEN

THE SITES OF BREAKDOWN AND SUBSTRATE SYRUCTURE WAS
NOT INDICATEDes FILM GROWTH WAS INTERPRETED AS
OCCURRING THROUGH A COMPACT FILM AT PORE BASESs AS IN
THE CLASSICAL MECHANISMy AND ALSO THROUGH BREAKDOWH »
EXTENSION OF A FORE NEAR TO THE METAL INTERFACE = AND
REPAIR 8Y REANODIZATION YO FQRM A KEMISPHERE OF
COMPACT FILM EXTENDING INTO THE SUBSTRATEs AN
INTERPRETATION OF THE GEOMETRICAL STRUCTURE OF THE
FILH IS PROPOSED. (AUTHOR) (yl
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AD»7é64% 283 18/3
ES8 INC YARDLEY Pa

MAGNESTUM FILM STUDY. . )

DESCRIPTIVE NOTE: SEMIANNUAL REPTe NOs Iy 15 dA¥=<iB
NOV 72, _
JUL 73 t27e BUTLER)We 0O« SDAFLERJs
Re IDOEyJe Ba FHULL)Me Ho ¢
CONTRACT: DAABO7=>J2-C=0}8%
PROJ! 1~Tm662705=A=053
TASK: 1e7=662705=A=05302
MONITOR? ECOM 018445=72

UNCLASSIFIED REFORT

DESCRIPTORS: (®DRY CELLS, 2ANCDIC COATINGS),
(eHAGNESIUM) DRY CELLS)s HYDROXIDESy, MAGNESIUM
OXIDESs FILMS» CORROSION, PRIMARY CELLS, SURFACE
PROPERTIESs CHRCHATES.,

RELIABILITY(ELECTRONICS) ' {y)
IDENTIFIERS! OMAGNESIUM CELLS: MAGNESIUM
HYDROXIDES (y)

THE REPORT DISCUSSES A STUBY OF THE STRUCTURE AND
COMPOSITION OF THE VARIOUS FILMS THAT ARE FORMED ON
THE MAGNESIUM DRY CELL ANODE PRIOR TO AND DURING
STORAGEs AND DURING DISCHARGE, FOR THE PURPOSE OF
ELIMINATING OR REDUCING THE DELAYED ACTION AND THE
UNFPRODUCTIVE CORROSION ENCOUNTERED IN THE MAGNESTUM
DRY CELLe SPECIAL EWPHASIS IS PLACED UPON )
CORRELATION OF TEST DATA WITH APPLICABLE DRY CELL
PARAMETERSe {MODIFIED AUTHOR ABSTRACY) tw
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AD=767 001 7/4 ‘ ‘
FRANKFORD ARSENAL PHILADELPHIA PA

ANODIC ELEGTROLUMINESCENGE OF ANODIC FILMS ON
ERBIUM AND HOLHMIUM METALS IN SODIUM
ALUMINATE SOLUTION;, {tun

MAR 73 - 16P GRUSSLEONARD Le IMACKUS
THOMAS Jo iSALOMONsRs E¢ ¥
REPYe NOv FA=A73«4
PROJS DA=l=T=061102=B=32=A

- UNCLASSI?I&D REPORT
AVAILABILITYS PUBe [N PROCEEDENGS OF THE
SYMPOSIUR ON OXIDE“SLECTROLYTE !NTER?ACESt P275‘287
1973

DESCRIPTORSS ('ELECTROLUMINESCENCL, »ANODIC
COATINGS)s ERBIUM, HOLMIUM, ELECTRODES.
SOLUTIONS, ELECTROCHEMISTRY, TEMPERATURE,
SPECYRAIVISIBLE + ULTRAVIOLET)s ALUMINATES (u}

ANODIC ELECTROLUMINESCENCE OF ANODIC FILMS ON

ERBIUM AND HOLMIUM METALS WAS STUDIED IN 50DIUM
ALUNINATE SOLUTIONS AS A FUNCTION OF TEMPERATURE AND
VOLTAGEs THE RESULYS SUGGEST THAT

ELECTROLUMINESCENCE OCCURS AT THE OXIDE-ELECTROLYTE
INTERFACEs LAUTHOR) tud
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AD=812 998 14/3 1176
PHILCO=FORD CORP NEWPORT BEACH CALIF AERONU?RONIC DIV

OPTIMIZATION AND EVALUATION OF ALUMINUM SEALING. {u)

DESCHIPTIVE NOTE: FINAL REPTs 1 JUN $5=15 DEC 664
MAR 67  B4FP FASSELLoWe Me o JRY

‘CONTRACTS AF 33{6151=2747

PROJY - AF=7381
TASK: 738107 ‘
MONITOR: AFML  TR=47=71

UNCLASSIFIED REPORT

DESCRIPTORS?S (eALUMINUM ALL YS, ®CORROSION),

{eCORROS]ON INHIBITION, ®ANODIC COATINGS},

COLLOIDSy NICKEL ‘COMPOUNDS, ACETATESs SODIUM

COMPOUNDS: STLICATES: AGINGIMATERIALSI,

CHROMATESs HEAVY WATER, ELECTROLYTESs SURFACE
PROPERTIES, FILMS, OPTIMIZATION, CORROSION®

RESTSTANT ALLOYS, X=RAY DIFFRACTION ANALYSIS), SALT

SPRAY TESTS, NITROGEN OXIDES, PH, MOLYBDAYES:

POLYMERS, 'OXIDES, SPECTRA{INFRARED), SURFACE

AREA, DJELECTRIC PROFERTIESy ELECTRON MICROSCORY,
FATIGUE (MECHANICS) (V)

_ IDENTIFLERST NITROGEM TETROXIDEs ALUMINUM ALLDY

707%; DICHROMATESy TITAN, ALUMINUM ALLOY 2024
ALUMINUM ALLOY 7478¢ ALUMINUM ALLOY 7079 tu)

PRELIMINARY STUDMES SHOWED THAT OUTSTANDING

CORROSION RESISTANCE TO HUMID N204 AND 5ALT FO0G

COULD BE ACHIEVED ON SULFURIC ACID ANODIZED 7075-76
ALUMENUM ALLOYS WHEN SEALED FIRST WITH NICKEL ACETATE
FOLLOWED BY SODIUM DICHROMATE. IN THIS STUDY, THE
NICKEL ACETATE=SORIUM DICHROMATE SEALING PROCEDURE
TERMED DURLEX SEALING, WAS INVESTIGATED IN DETAIL FOR
2024°T3y 7075%=Téy 7178«76 AND 7079~T6

ALUMINUM ALLOYS TO IDENTIFY THE TREATHENT -
COMBINATIONS GIVING OPTIHUM CORROSION RESISTANCE.

THE PROCESS VARIABLES STUDIED WERE SEAL SOLUTION
IMMERSION TIMES, TEMPERATURES AND CONCENTRATIONS.
FACTORIAL DESIGNED EXPERIMENTS WERE USED: FOLLOWED

BY STATISTICAL ANALYSES OF THE CORROSION RESISTANCE
OF THE TREATMENT COMBINATIONSe THE NICKEL ACETATE
SEAL TEMPERATURE WAS FOUND TO BE THE PREDOMINANT
VARTABLE AFFECTING CORROSION RESISTANCEs THE

LOWEST TEMPERATURE, 180 Fs RESULTED IN THE BEST
CORROSION RESISTANCE.
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AD=836 5394 ‘ 1473 2272
A1R FORCE MATERIALS LAB WRIGHT-PATTERSON AFB ONIO

EFFECTS OF UACUUM-ULTR&VIQLET ENVIRONRENT ON OPTICAL
PRQPERTIEa OF BRIGHT ANODIZED ALURINUM TEMPERATURE
CONTROL COAT{NGSe (u)

DESCRIPTIVE NGUVE: REPT: FOR MARwSEP 67,

_ MAY 68 32p WEAVER+JAMES He i
REPTe NOs AFML»TR=67=42}

PRﬂJo AF=7340

TASKY 734007

UNCLASSIFIED REPORT

DESCRIPTORS (ogLunxnuu COATINGSs *AMODIC

COATINGS ) spac CRAFT; DEGRADATION) ABSORPTIONG
EMISSIVITY, OPTICAL PROPERTIES, SPACE

ENVIRONMENTAL COMDITIONS: TEMPERATURE, SOLAR

RADIATIONs ULTRAVIOLET RARIATION (y)
IDENTEFLERS? ANGDLZED ALUMINUM,

GRAPHS{ CHARTS) tud
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AD=~B45 116 1173 ]
ARHY HISSILE COMHAND REDSTONF ARSENAL ALA STRUCTURES AND
HECHANICS Lag

SELF~HEALING PROTECTIVE COATINGSe Lyl

DESCRIPTIVE NOTE! FINAL REPT.,
SEP 68 1ap FRUCHTNICHTOCKE Ceo $PARK,
8038BY Ce ,
REPTe NOs RS~TR~§8=}}
PROJI DA=[=C=02440]-A=328

UNCLASSIFIED REPORT

DESCRIPTORS: [(SMAGNESIUM ALLOYSs 2ANODIC
COATINGS? s VANADATES» FLUORIDES, AMMONIUM

COMPOUNDS 4 ELECTROCHEMISTRY, SOLUTIONS, DIFFUSION {y)
IDENTIFIERS: PROTECTIVE COATINGS Ul

LABORATORY RESEARCH WAS COMDUCTED ON THE

DEVELOPHENT OF PROTECTIVE {SELF=HEALING) COATINGS

ON HAGNESIUM ALLOYSe GASEOUS CIFFUSION, REAGTIVE
SOLUTIONS, AND ELECTRCCHEMICAL METHODS OF APPLICATION
WERE INVESTIGATEDe THE FIRST TWO HETHODS WERE
UNSUCCESSFUL: HOWEVER, ELECTROCHEMIGAL METHODS
EMPLOYING & BIFLUORIDE, META=VANADATE SOLUTION

YIELDED COATINGS OF A HIGHLY PROTECTIVE NATURE ON

‘HAGNESIUM AND ITS ALLOYS 4 AUTHOR} ()
UNCLASSISIED /Z0M04
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AD=257 204
CLAPP (WILLFAM F) LABS IWC DUXBURY MASS

PRESERVATIVE TREATED MARINE EXPOSURE TEST PANELS)
NSIA 1953 SERIES {ui

DESCRIPTIVE NOTE: FINAL REPT»
\ MAY &) 19P

REPT« NOw 11842

CONTRACT: NOBS78875

PROJS RN$=0324001

UNCLASSIFIED REPORT
AVASLABILITY! REFERENCE ONLY AFTER ORIGINAL COPIES
ARE EXHAQSTED.

DESCRIPTORS: oANTIFQULING CUATINGS, sSHIP HULLSy *WQOD,
ARSENIC COMPOUNDS» CHROMATES, COATINGSy COPFER COATINGS
GOPPER COMPOUNDS. EFFECTXVENESS. FUNGUSPROOFIN69
INSECTICIDES» MARINE BORERSY MOISTUREFROOF%NG: PAINTS
PRESERVATIONs SHIPS, TEST METHODS, TESTS ty)

A SERIES OF MARINE EXPOSURE TEST PANELS WERE
DEVISED TO STUDY PRYSERVATIVE RETENTION AND
EFFECTIVENESS OF COPPER*TREATED WOODEN HULLSe A
NUMBER OF SPECIMENS WERE PAINTED WITH NAVY
FORMULATIONS 16K AND VINYL ANTIFOULiNG PAINT

FORMULA 121+ CELCURE (ACID COPPER CHROMATED, .
CHEMONITE (AMMONIACAL COPPER ARSENITE), AND
GREENSALY (CHROMATED COPPER ARSENATE) s WERE

SUPERIOR 70 COPPERIZED CHROMATED ZINC

CHLORIDE AND COPPER NAPHTHANATEe THE 14X

AND 121 PAINT FORMULATIONS WERE COMPATIBLE WITH THE
TREATMENTS! THE 16X FORMULATION WAS EFFECTIVE FOR 2
YEARS,y WHIL® YMNE 121 FORMULATION WAS EFFECTIVE FOR 3
YEARS (vl

Preceding page blank
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AD=264 347 ‘
MIAMI UNLY FLA MARINE LAB

ANTIFOULING POTENTIALS OF PESTICIDAL MATERIALS wi

~ MAR 61 v
REPTe NOo 61070

CONTRACT.S NOASE9 6382

UNCLASSIFIED REPORT

DESCRIPTORSo SANTIFQULING COATINGS, GFUNGUSPROOFKNGo
¢GERMICIDES, OMﬁAINE B!OLOGY: ‘PEST!CIDES: #POROUS
MATERIALS, ALGAEo AQUATIC ANIMALS: BARNACLES: COATINGS:
DIFFUSION, EFFECTIVEWESS, FOULINGy INSTALLATION, MARINE
BORERSy METALORGANIC COMPOUNIS, ORGANIC COATINGS
ORGANIC COMPOUNDS) PAINTS, SEA WATER, TEST EQUIPMENTO
TEST METHODS, TROPSCLL DETERIORATION vl

RESULTS OF lNVE‘TIGAT!ONS CONDUCTED BY THE

MARINE LABORATORY DURING THE PERIOD MAY 1 959
THROUGH JUNE 304 960, CONCERNING TRE ANRTIFOULING
POTENTIALS OF PESTICIDAL MATERIALS ARE PRESENTEO.

THE ULTIMATE QBJECTIVE OF THIS PROGRAM WAS 70

SELECT CHENTCALS WHICH USED SINGLY OR IN ASSOCIATION
WITH OTHER CHEMICALS WOULD OFFER COMPLETE PROTSCTBON
AGAINST THE ENTIRE SPECTRUM OF FOULING ORGANISHS
USUALLY FOUND IN TROPICAL WATERSs (AUTHOR) {y)
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AD=278 356
NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

PROTECTIVE COATINGS FOR STEEL PILING? RESULTS OF 20-
MONTH TESTS : {u)

JUN 62 52P ALUMBAUGH s ReL ¢}
REPTs NOs NCELwYR=194

. PROJS  Y=ROQ7-08=40%

UNCLASSIFIED REPORY

DESCRIPTORS: ABRASIVES, ALUMINUM COATINGSs ANTIFOULING
COATINGS, APPROACH LIGHTS, ASFHALT( COANDA EFFECT
CORROSION JINHIBITIONs DEGRADATION: PRRENOLIC PLASTICS:
PLASTICS, SEA WATERy STEELs STRUﬁfURESa SYNTHEYTC

RUBBER, UNOERWATERs VARNISHES. VINTL RADICALs ZINC
COATINGS (Ui

EJGHT COATING SYSTEMS WERE EVALUATED AS PROTECTIVE CDAT!NG
SYSTEMS FOR STEEL FILESo GCOATED SHEET AND H PILES WERE
DRIVEN IN THE SURF AT PORY HUEMEME AND EXPQSED 12 70 30

MONTHSe A VINYL MASTIC COATING WAS THE MOST ECONOMICAL
PROTECTIONe
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AQ=Z8! 8¢5 4 g
PUGET SOUND NAVAL SHIPYARD BREMERTON WASH MATERIAL
LABS

REINFOFCED PLASTIC COATINGS FGR THE PRO?ECTION OF
STEEL SURFACESs (ui

DESCR!F?IVﬁ NOTES ~PRQGRESS REPT»s N
~ JUN- 62 B6P ‘PHELPSiMo Eo § -
REPT» NOV P 300 13

UNCLASGIFIED REPORY

S

! RESCRIPTORS ! OANTI“OULING GOATINGS, OPLASTIC COATINGS:
5 CORROSION, DEGRADATIONp EFFECT?VENESSu HETAL PLATES)
3 PLASTICSO SEk NATERo STEEL: SURFACES W

ANT!FDULING PAINTS APPLIED OVER PLASTIC COATED MILD
F ’ STEEL PANELS HAVE BEEN ENPOSED TO EITHER FULL OR PART

TIME SALTWATER IMMERSION FOR APPRONIMATELY FIVE
YEARS e THE EFFECTIVENESS OF THE ANTIFOULING PAINTS
AND THE PLASTIC SUBCOATS 15 EVALUATEDs {AUTHOR)
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AD‘ZSI 866

PUGEY SO0UND NAVAL SHIPYARD BREMERTON WASH MATERIAL

LABS

REINFORCED PLASTIC COWTINGS FOR VHE PROTECTION OF

STEEL SU

CESCRIPTIY
JUN

REFTe NOo

PESCRIPTORS:

RFACES«
E NOTE+

62 a9p
P 300 34

UNCLA

YNCLASSIFIED

FINAL REPT
PHELPSsM,

SSIFIED REPORT

Ee

SEARCH CONTROL NOe /20M0B

tul

SsANTIFOULING CQATINGSy #PLASTIC COATINGS,

ATMOSPHERE» CORROSIGN, DErdADATXON| EFFECTIVENESS, METAL

PLATES) PLASTICSs SEA WATERs STEEL, SURFACES
PLASTIC COVERED MILD STEEL PANELS COATED WiTH

fuX

EJTHER BOOTTOP OR TOPSIDE FAINTS HAVE BEEN EXPOSED TO
EITHER PART TIME SALT WATER TMMERSTON OR ATMOSPHERIC

CONDIT-IONS FOR FIVE YEARSe THE EFFECTIVENESS OF

THE PAINTS AND THE UNDERLYING PLASTICS IS EVALUATED.

{AUTHOR)
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CAD~2YU Tie

rontsr PRODUVCTS LAB MADISON wiS

" PRESENT ‘STATUS OF RESULTS*TYPE SPECIFICATIONS ‘FOR
TREATED wooR vk

O ONOV 62 . IV BAECHLER s ReH e}
REPTe NOe 2260

UNCLASSIEJED REPORT

~ DESCRIPTORS? OACTIN!UMe ¢ANTIFOULING COATINGSs eW0OD:
COATINGSy GREOSOTES DEGRADATION, GRILLES, PHENOLS,
PRESERVAT1ON PRQCESSING' ‘TEST METHOOS vl

RESULTS‘TYPE SPEC!FICAT!QNS FOR TREATED WOODe RELIASILI?Y
AND STANDARDIZATION OF PRESERVATIVE RETENTION ASSAYS FOR
POLES PILING AND LUMBERs INSPECTIONS AT TREATING PLANT.
AND/OR AY DESTINATIONs ASSAY OF BORINGS.
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AD=412 769 | _
NAVAL APPLIED SCLENCE LAB BROOKLYN N Y

PATROL CRAFT {HYDROSOQIL), FCHele {g)

AUG 63 5p
REFTs NOo NASL=475%9-14

UNCLASSIFIED REPORT

DESCRIPTORS: (sCOATINGS; CORROSION INHIBITION),
(8CAVITATION, EROSIONY, (=ANTIFOULING COATINGS;
PAINTS}s FOILSy FLAPSy MARINE RUDDERS, PRO

TECTIVE TREATHENTSs HALOCARBON PLASTICS. (V)
IDENTIFIERSE 1963+ POLYISOBUTYLENE, NEOPRENES (ud
CAVITETION ERDSION RESISTANT COATINGS HERE APPLIED
T0 FOILS, STRUTS: FLAPS AND RUDDERS s fONDITI@N
AFTER STATIC IMMERSION FOR FOUR MONTH PERIOD ¥AS
0BSERVED «. {AYTHOR) {ui

P
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AD=600 397
CLAPP {WILLIAN F) LABS INZ DUXBURY MASS

THAMES *CELPLY' PAJELSe v

DESCBﬁFTEVE NOTE: FINAL REPTe
MAR 44 5p

REPTs NOe WFCL12813

CONTRACTs NOBS90044

UNCLASSIFIED REPORTY
SUPPLEMENTARY NOTE?

DESCRIPTORS! (ePLYWOOD, PROTECTIVE TREATMENTS),
{®ANTIFOULING COATINGS: LIQUID IMMERSIION 75575)9
PROTECTIVE TREATMENTS), IMPREGNATION, MARINE BORERS
L3QUID IHMERSGION TESTSy SEA WATERw LIFE EXPECTANCY»
PRESERVATION

IDENTIFIERS! CELCURE

-~
c<
— Sy

THE RESULTS OF SEA WATER IMMERSION TESTS 'INDICATE
THAT? THE CELCURE-TREATED MAHOGANY PLYWOOD KNOWN

AS THAMESCELPLY WAS SUFFICIENTLY RESISTANT T0

MARINE BORER ATTACK TO MERIT FURTHER CONSIDERATION
FOR MARINE USEs BUT THE LENGTH OF THIS TEST, 36
MONTHSy WAS NOT ENONGH TO CONCLUSIVELY PREDICT AN
EXTENDED \IFE FOR THIS PRODUCT. FORMULA 105 AF
PAINT; BOTH ALONE AND APPLIED OVER FORMULA 117
PRETREATMENT, IS COMPATIBLE WITH THIS PRODYCT AND
SHOWS A GULOD SERVICE LIFE OF AT LEAST 36 MONTHS»
FORMULA £21 AF PAINT 1S CCMPATIBLE WITH THIS

PRODUCT AND SHOWS A GOOD SERVICE LIFE OF AT LEAST 34
MONTHSe (AUTHOR) {1
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AD=600 399 _
CLAPP (WILLIAM F) LABS ING DUXBURY MASS

PARINARIUM SPe = LIBERIAN PINE=AFRICAN OAKAFRICAN
WISHMORE, i

DESCRIPTIVE NOTYE?! FINAL REPTe
FEB 64 8F

REPTy NOe WFCL=12807

CONTRACYS NOBS%0044

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: REPORT ON AFRLCAN w0O0DS.

DESCRIPTORS: «(#W00D, ANTIFQULING COATINGS )y
('ANTIFOUL'NG COATINGS, LIQUID IMMERSION TESTS)y LIQUID
IMMERSTON TESTSs SEA WATER) PRESERVATION, MARINE
BORERS tl

‘AFTER SEA WATER INMERSION TESTS ALL PANELS COATED
WITH FORMULA 121 ANTI=FOULING PAINT REMAINED INTACT
AHD THE PAINT COAT REMAINED SERVICEABLE AND RETAINED
1TS ANTI~FOULING FROPERTIES FOR THE EMTIRE 33 MQNTH
PERIODe THE LIBERIAN PINEe AFRICAN OAK AND

WISHMORE PANELS COATED WITH FORMYLA 105 ANTi=
FOULING PAINT REMAINED XNTACT- THE PAINT COAT

ITSELF REMAINED SERVECEABLE AND RETAINED 175 ANTI=
FOULING PROPERTIES FOR THE ENTIRE 33 MONTH RERLOD.
TWO OF THE THREE PARINARIUM PANELS COATED WITH
FORMULA 105 ANTI=FQULING PAINT WERE ATTACKED BY FEW
TO SEVERAL ABORTIVE BANKIA AND A FEW sHalLl

PHOLA&S' ON THE PARINARIUM PANELS THE

FORMULA 105 PAINT RETAINED ITS ANTI=FOULING
PROPERTIES TO THE END OF THE TEST PERIOD BUT FAILED
AS A COATING AT 24 MONTHS« 2]
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AD=400 415
CLAPP {WILLIAM F) LABS INC DUXBURY MASS

SQUTHERN YELLOW PINE SAPWOOD PANELS WiTH GOPPER
SULPHONATE . W)

DESCRIPTIJE NUTES FINAL REPTe
MAR 644 6P
REPTe NOo 12814
CONTRALT! NOBS90044
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?

< v ‘ S
N m,\,wng(im o Rt YT s SF e

‘DESCR!PTORSa (eHOODy PROTECTIVE TREATMENTS),
{¢PROTECTIVE TREATMENTS, L1QUID IMRERSION TESTS) LKQUiQ
IMHERSION TESTS) SEA WATER FHPREGNATION COPPER
COMPOUNDS SULFONATﬁsm AMTIFOULING COATINGS, MARINS
BORERS. PRESERVATION tul

i

hic
> <
AT P YA e R

» &

TH1S REPORT PRESENTS THE RESULTS OF SEAWATER
IMMERSION TESTSs AFTER SIX AND ONE~HALF YEARS
EXPOSURE. UNPAINTED PENELS TREATED WITH COPPER
SULPHONATE SHOWED REMARKABLE RESISTANCE ToO MARINE
BORER ACTIVITYe THERE WERE SPASHODIC EV!DENC&S OF
‘MBRYON!C BANKIA AND PHOLADSy BUT NO PENETRATION
ALL PANELS WERE IN GOOD 'CONDITION AY THE CONCLYUSION
OF THE TEST AND>THEAR PROBABLE SERVICE LIFE COULP BE
PROJECTED SEVERAL MORE YEARSs COPPER SULPHONAYE
TREATED PANELS AT ALL RETENTIONS TESTED SHOWED A
DEFINITE ANTIFOULING INFLUENCE OVER A 24 MONTH
PERIDDs BECAUSE OF PEELING AND CRACKING, FAILURE OF
FORMULA 121 ANYIFOULING PAINT BEGAN AFTER A YEAR®S
EXPOSURE AND THE PAINT WAS ALL GONE BY 24 MONTHS»
THE TREATED PANEL (NOW EXPOSED UNCOATEDI

EXHIBITED THE SAHE ANTIFOULING PROPERTIES AS THE
ORIGINAL UNCOATED TREATED PANELSe FORMULA 105
ANTIFOULING PAINT WAS MORE SUCCESSFUL THAN THE 121
ANTIFOULING PAINT. CRACKING AND PEELING STARTED AT
A YEAR'S EXPOSURE BUT THE {OATING LASTED LP TO 36
MONTHSe THERE WAS NO EVIDENCE OF MARINE BORER

T AN .
ol £ e 0 T I F g

4 ”
R AR ST i

N ATTACK IN THE COATED PANELS AS LONG AS THE PAINT WAS
! PRESENTe (AUTHOR) (vl
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AD=628 194 1173 1472 13/10
DEPARTMENT OF THE NAVY WASHINGTON D C

RAPID METHODS OF TESTING ANTIFOULING PAINTS FOR
OCEAN~GOING SHIPS+ tul

66 2P GLOTEV)Vs Ne IGUREVICH2Ee Se |}
GEINE Ea To i
REPTe NOs TRANSLATION=-2059
MONITORS TT o §6«60557

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: OB USKCRENNYKH METODAKH ‘
ISPYTANIYA NEOBRASTAIUSHCHIKH KRASOK DLYA MORSKIKH

SUDOVs TRANS» OF LAKAKRASOCHNE MATERIALY 1 IKH
PRIMENENIE (USSR) N& P5E3%8 1984

DESCRIPTORS: (9ANTIFOULING CCATINGSy MODEL TESTS))
{eMODEL TESTS, ANTIFOULING COATINGS)s {oTEST

METHODSy ANTIFOULING COATINGS), SHIPS, SEA WATER,

LIFE EXPECTANCYs TOXICITY, USSR LU

THE KINETICS OF THE PROGCESS WHEREBY COPRER IONS

TOXIC WOR MARINE ORGANJISMS ARE LEACHED FROM
ANTIFOULING COATINGS OF KHV=53 AND KH5=79 PAINTS

WERE STUDISDe IT WAS SHOWN THAT THIS PRUCESS TAKES
PLACE AT OIFFERING TEMPERATURESy CHLORION
CONCENTRATLONS AND LEACHING MEDIUM PHs AND THAT IT
FOLLOWS EQUAL REGULAR PATTERNS FOR BOTH PAINTSH
TEMPERATURE s HOWEVER, IS THE MOST {MPORTANT FACTOR
DETERMINING THE LEACKING SPEERD OF COPPER FRON
COATINGSs IT 1S RECOMMENDED THAYT A FAST HMETHOD OF
DETERMINING THE EFFECTIVENESE OF ANVIFOULING COATINGS
BE USED EMPLOYING A GLYCINE SOLUTJION? IT IS ESSENTIAL
THAT THE SAMPLES BEING TESTED BE THERMOSTATICALLY
CONTROLLED AND ROTATED IN THE LEACHING MEDIUMe AN
IMPROVED QUICK METHQD HAS BEEN DEVELOPED FOR
DETERMINING THE LEACHING SPEED OF COPPER FROM
ANTIFOULING ‘COATINGS IN A THERMOSTATIGCALLY CONTROLLED
APPARATUSs THIS METHOD 15 SUITABLE FOR CHECKING

THE EFFICIENCY OF ANTIFOULING PAINTS BOTH WHEN PAINT
FORMULAS AND COATING SYSTEMS ARE BEING DEVELOPED AND
WHEN THE QUALITY OF INDUSTRIAL OUTPUT IS BEING
INSPECTEDs {AUTRORY tu)
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UNCLASSIFIED
DDC REPORT BIBLIQGRAPHY  SEARCH CONTROL NOe /Z20MO0S

AD=629 863 1143
DEPARTHENT OF THE NAVY WASHINGTON D: C

USE OF ANTI~CORROSION' AND. ANTL=FOULING PAINTS BASED
ON SOAL TAR AND ITS MIXTURES WITH PHENOL OR EPOXY
RESINS _ 1

66 &P 1ZRALYANTSsEe De IMUROMTSEV,
Ao Ke 3 .

REFTs NOs TRANSLATION=2057,

- UNCLASSIFIED REBGRT

AVAILABILITY.: MICROFICHE ONLY AFTER ORIGINAL COFIES

EXHAUSTZD
SUPPLEMENTARY NOTE? PRIMENENIE ANTIXORROZIONNYKh I
NEOBRASTAJUSHCHIKH. KRASOX NA. OSNOY KAMENNOUGOLNOGO
PEXA IL1 SMESI EGO S FENOLNYMI 1 BPOKSIDNYMI
SMOLAWIs TRANSs OF LAKOKRASQCHNE MATERTALY 1 IKH
PRIMENENIE JUSSR) N5 P44=6 1964

DESCRIPTORS: {OANTIFOULING COATINGSs TAR).
(#CORROSION INHIBITION, TAR), (9TAR,

ANTIFOULING COATINGS)c COALy MIXTURESs PHENOLS)
EPOXY PLASTICS, EFFECTIVENESS) USSR {u}

TRANSLATION OF RUSSTAN RESEARCH! USE 'OF ANTI~

»CORROS!QN AND ANTI=FOULING PAINTS BASED ON COAL TAR AND ITS

MIXTURES WITH PENOL OR EPOXY RESINS.

80
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UNCLASSIFIED
DDC REPORT BIBLIGGRAPHY  SEAKCH CONTROL NO= /ZONOS

AD=5B6 933 $11/3
CEMTRAL INST OF FTISHERIES TECHNOLOGY SOCHIN (INBIA!

ANTIFOULING PROFERTIES GF YEMERALD GREENT: A
PRELIMIRARY OBSERVATION, iU}

b4 4P BALASUBTAHANYAN, R« IRAVINGRAN:
Ke ¢ -

UNCLASSIFTcan REPORT
AVAILABILITY: PUBv IN PROCEEDINGS € THE
srn?051uﬁ ON MARINE PAINTS: YTTHRICAL SESZION
H0+ 24 JARIAE FOULING (PREVENTIONIs nelD IN REW
DELHI {IND1Al. 20-21 NOV 643 3Pe NO COPJES .
- FURN“SHED:

DESCRIPTORS: (SANTIFOULING COATINGS, #ARSENIC
COMPOULDS),; (oCOPPER ~JHPOUNDS| ANTIFOULING

£OLTINGSY, SHIPS: INUTA, TEST HETHODS,

TeXICITY (vl
IDENTIFIERSS eEHERALD GPEE&-COPPER(II)

ACETOARSENITE, COPPER(II) ACETOARSENITE. ARSENIC

GRGANIC COMPOUNDS tul

THE PAPER DESCRIBES THE WORK CARRIED OUT ON AN
RVTIFG)LING COMPOSITION IICORPORATING ENERALD

GREEN, A’ COPPER ARSENIC COMSOUND, AS THE T9XIC

PIGHMENTs EXPOSURE TRIALS AT DIFFERENT SITES SHOWED

THE FQULING-FREE LIFE OF THE COMPOSITION 70 BE 6 TO 7
MONTHS WHICH WAS HIGHER THAN THAT OF THE COMHERCIAL
COHPOSIT"MS EXPOSED SINHULTANEOUSLYe. EMERALD

GREEN- 1S REGARDED AS A SATISFACTORY TOXICANT

f.JTHOR) U
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_ UNCLASSIFIED
DDC REPORT BISLIOGRAPHY  SEARCH CONTROL NOs /Z0K0S

De687 727 13710 ‘ _
NAVAL SHIP SYSTEMS GOMMAND WASHINGTON D € SCIENTIFIC
DOCUBENTATIOK DIV

ELECTROCHEMICAL PROTECTION OF SHIP HULLS
(PRIMENENIE ELEKTROKHINICHESKOI ZASCHITY

KORPUSA SUDNAL, - (u)
DEC 48  12P KAGANSKIT+Ge Yho i * .
MONITORY NAYSHIPS TRANS=1156 :

UNCLASSIFIED REPGRT

SUPPLEHENTARY :NDTE! TRANS¢ OF SUDOSTROENIE (USSR} ¥58
N5 P5B=42 1968, BY LLOYD G+ ROBBINS

DESCRIPTORST (#5HIP WULLS) ePROSECTIVE
TREATHENTS ), (®ELECTRICHEMISYRYy PROTECTIVE
TREATHENTS )4 MARINE EMGINEERINGoe SHIPS,

- CORROSION, FOULING, CORROSION INHIBITION,
CGATINGS, ANTIFOULING COATINGS, PAINTS
VARNISHES; Z'NC COMPOUNDS» CORROSION~RESISTANT

ALLOYS, SHIELDINGs SHIPYARDS, USSR {ul
IDENTIFIERSS SHIPBUILDING: GALVANIC SHIELDINGS
TRANSLATIONS fu)

PAINT =« AND = VARNISH COATINGS ARE NOT A RELJABLE
MEANF OF FROT‘CTIO& FROM CORROSION AND FOULING OF

SHIP HULLS FOR THE INTER=DOCKING PERIODe IN

SOVIET AND FORETGN SHIPSUXLDIMGg ELECTROCHEMICAL

PROTECTION IS GSED IN CQﬂBiNﬁTIQM WITH PRINT = AND =

VARNISH COATINGSs FROTECTOR-=TYPE (GALVANIC)

SNIELDING AND THE 7THPRESSED CURRENT CATHODIC

PROTECVION SYSTEW ARE DISCYUSSED AND EVALUATED. (v
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DOC REPGRT BIBLIOGRAPHY  SEARCH CONTROL HOs /ZONOS

AD=588 536 1173
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENYER WASHINGTON D
C
SILICATE=ZINC ANTIFOULING PAINTS. SYUDIES ON
ANTIFOULING PROPERTIES, ‘ fu}
HAY 69 148 JEDLINSKI sZBIGNIEW i

LUKASICZYK s JAN FSEKURADZKI yANDREZJ 3
REPTe NO. FSTC'HT'Z3~'QI*59
PROJ? FSTC'92235282301

UNCLASSIFIED REFORY
SUPPLEMENTARY NOTE: TRANSs OF PRZEMYSL CHEMICZNY
(POLAND] N1l P487=689 1968

DESCRIPTORS? (eANTIFOULING COATINGS, *COPPER

COMPOUNDS) » sttCATES, OXIDES, ZINC,

CORRGSIONs BARNACLES: POLAND fu)
IDENTIFIERS: COPPER OXIDES, TRANSI.ATIONS (u}

ACCELERATED AND LAND YESTS PROVED THAT THE ACTION

OF PRESERVATIVE COATINGS CONSISTING OF SILICATE
PAINTS DEPENDS ON THE CONTENT OF OXIDES OF COPPSR IN
THE PAINT MAKING UP THE EXTERNAL LAYER OF THE
COATING: THE CONTENT OF CU20 1S INCREASED: THE
ANTICORROSION PROPERTIES DECREASE AND ANTIFOULING

‘PROPERTIES BECOME BETTERe COATINGS WITH 21415

CU20 HAVE GOOD ANTICORROSION PROGPERTIES 8UT
INSUFFICIENT ANTIFOULING PROPERTIESs PRIMARILY A4S
CONCERNS BARNACLESe THE ADDITIOH OF ZINC AXIDE

{21% CUZ0O AND 33.5% ZN AT THE OPTIMUH)

IMPROVES ANTIFOULING WiTHOUT HARHING &NTICORROSION
PROPERTIESe (AUTHOR) tv)
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ODC REPORT B8IBLICGRAPKY  SEARCH CONTROL NOe /Z20N05

AD~689 134 1143
DEFENCE STANDARDS LASS MARIBYRNONG (AUSTRALIA}

THE A??Lxcazkou OF SCANNWIHG CLECTRON nxcaoscorv T0
ANTIFOULING PAINT RESEARCH, (u}

" JUN 68 s» BISHOPsJe He |
UNCLASSIFIED REPORT

AVALLABILITY! PURs IN AUSTRALIAN 0CCA
PROCEEDINGS AND NEWS: P36 HAR 6%+ NO COFIES

FURNISHED: _

DESCRIFTORS: (-ELECVaon nxcnoscgsv, ¢ANTIFOULING
COATINGSTs FILMS; PAINTS: AUSTRALI® )
IDENTIFIERS: .SCANNING ELECTRON HICROSCOPY {4)

ELECTRON MICROSCOPY 1S BRIEFLY REVIZWED, WiTH
PART!CULAR REFERENCE TO THE RECENTLY ESTASLISHED
TECHNIQUE OF SCANNING ELECTRON MICROSCOPYe THE USE

OF THE SCANNING ELECTRON MICROSCOPE FOR THE STUDY OF
PAIHT FILNS IS JLLUSTRATED WiTH EXAMPLES OBTAINED
DURING ANTIFOULING PAINT RﬁSEARCH, AND ITS POTERTIAL
USES FOR THE EXAMINATION OF PAINIS IN GENERAL ARE
INDICATEDy (AUTHOR) tyu)
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UNCLASSIFIED
DDC REPORT BIBLIOGRA}HY  SEAREH CONTROL. NGe /Z0HOS5

kD=59] 725 773 676 11/3 15/8
ér1z}
ARMY NATICK LABS MASS CLOTHING AND PERSONAL LIFE SUFPORT
EQUIPMERT LAB 7

ORGANCLEAD CHEMISTRY| SYNTHESES w~ND f

APPLICATIONS (y)

5 ma

DESCRIPTIVE NOTE: SUMIARY TECHNICAL REPTs 1961-1948,
MAY 69 49p HENRY sMALCOLH Ce iPANT,
8HUVAN Ce ¢ :
REPTs NOe C/PLSEL=&4}
PRGJ! DA=1=T=062]}05~A=329
MONITOR! USA~NLABS TR=69~85=CE

UNCLASSIFIED REPORT

b

DESCRIPTORS! lOLEAD;\*HETBLORGANIC COMPOUNDS)
{oHERBICIDES,y SLEAD COHMPOUNDS)., (#LUBRICANT
ADDITIVESs LEAD COMPGUNDS!, (#ANTIFOULING
COATINGS, LEAD COMPOUNDS)+ (®GERMICIDES, LEAD
COMPQUNDS) s (SINSECT CONTRQLy LEAD COMPOUNDSY)
svnrHESIS\cusuzsravi. TOXICITY, FLUORINE
COMPOUNDSs HALOGENATED HYDROCARHONS, MOLLUSCACIDES,
FUNGUS DETERIORATION, COTTON TEXTILESs ORGANIC
SULFLR COMPOUNDS, CHLORINE COHMPOUNDS, AZIDES,
THIOLS tud
IDENTIF IERS *PLUMBANES, PLUMBANE/PROPYLTHIO=
TRIPHENYL: PLUMBANE/ACETOXY-?RIPHENYLo PLUMBANE/
HETHYLTHIO=TRIPHENYL, PLUMBANE/CRLORO=TRIPHENYL,
PLUMBANE/ETRYLTHIOSTYRIPHENYL, LEAD ORGANIC
COMPUUNDSy CHEMOSTERILANTS ()

THE CHEMISTRYs SCREENING AND TESTING OF ORGANOLEAD
COMPOUNDS SYNTHESIZED AT THE Ue Se ARHNY

NATICK LASORATORIES ARE RESORTED AND. ANALYZED.

THE RESEARCH CONDUCYED HAS RESULTED AN THE
DEVELOPHENT UF NUMERGUS NEW SYNTHETIC ROUTES 70
ORGANOLEAD COMPGUNDS 1T PREVIOUSLY KNOWNe THESE
NEW SYNTHETIC Rourrs, IN TURN, HAVE GPSHED UP A WIDE
VARIETY OF POSSIBILITIES FOR FURTHER SYNTHESIS OF
ADDITIONAL HEW OCRGANOLEAD STRUCTURESe THE
SCREENTNGy TESYING AND EVALUATION OF ORGANOLEAD
CHEMICALS SYNTHESIZED UNUER THIS PROGRAM SHOW THAY
THESE CHEMICALS HAVE A wIDE SPECTRUM OF POTENTIAL
APPLICATIONS s TRUS THESE CHENICALS MAY BE USEFUL
AS LUERICANT ADDITIVES, 810CIDES SUCH AS COTTOH
PRESERVATIVES AND ANTIwFOULING PAINTS, AMD RODENT
SEPELLENTS

85 ful
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; AD=692 212 1173
; DEFENCE STANDARDS LABS HARIBYRNONG (AVUSTRALIA).

THE EXANINAT!ON OF THE STRUCTYRE OF ANTIFOULING
COATINGS BY SCANNING ELECTRON MICROSCOPY, - Al

NOY 48 19pP BISHOPth He ISILVA4S.
Re 1§

. UNCLASSIFIED REPORY

AV&ILAB!L!TY- PUBe IN JNLe OF THE OIL AND COLOUR

: CHEMIST'S ASSOCIATION,; ¥52 P201»218 19569. NO CQPIES
‘ FURNISHED o

DESCRIPTORS: (#ANTIFOULING COATINGS, 2ELECTRON
MICROSCOPY),; SURFACE PROPERTIES. VINYL PLASTICS;
PAINTS, COPPER COMPOUNDSs OXIDES» AUSTRALIA (yd

IDENTIFIERSS .SCANNING ELECTRON HICROSCOPYa COPPER
OXIDES) LEACHING

%, THE RECENTLY DEVELOPED SCANNING ELECTRON MICROSCQPE

oo YIELDED INFORMATION OF MUCH MORE VALUE i THE STUDY

| OF ANTIFOULING PAINT FILHS THAN WAS OBTAINED FROM THE

; CONVENTIONAL TRANSHISSION INSTRUMENTs THE

; SIGNIFICANCE CF THE IMFORMATION OBTAINED 1S DISCUSSED

: AND IT 15 SHOWN THAYT CURRENT THEGRIES OF THE

; MECHANISM BY WHICH TOXICANT IS RELEASED FROM THE FILM

! REQUIRE REVISIONe FILM POROSITY AND SURFACE

) TEXTURE, WHICY ARE. DEPENDENT UPON THE PIGMENT

. LOADING) AND ALSO THE WIDE VARIATION IN PARTICLE SIZE

z AND SHAPE ARE SHOWN To BE IMFORTANT CONTROLLING
FACTORSe THE CRITICAL PIGHENT VOLUME CGNCENTRATION
IS THE PARAMETER WHICH DETERHINES WHETHER OR NOT A
FILK IS POROUS, RATHER THAN A PIGMENT LOADING
CALCULATING ON THE ASSUMPTION THAT THE PIGMENT
PARTICLES CAN BE REGARDED AS UNIFORM SPHERES AS
PREVIOUSLY SURMISEDe THE THICKNESS OF THE LAYER OF
MATRIX MATERIAL OVER THE SURFACE OF THE CUPROUS OXIDE
PARTICLES AND THE DEGREE YO WHICH THE LAYER §S
RUPTURED, FROBABLY BY 0SMOTIC PRESSURE FORCES, ALSO
HAVE A BEARING ON THE RATE OF LEACHINGs DEFECTS IN
ANTIFOULING PAINT FILHS ARE EASILY ODETECTELe A
GREEN PATINA OBSERVED AN SOME SURFACE ARSAS OF
ANTYFOULING PAINT FILMS REMOVED FROM SH{FS AFTER
SERVICE AT SEA IS ATTRIBUTED|TO THE PRESENCE OF LARGE

; _ NUMBERS OF DIATOMS -AND NOT HHGCESSARILY YO THE

T PRESENCE OF PRECIPITATED COPITIR SALTSo

{AUTHORD ru)
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DDC REPORY BIBLICGRAPHY . SEARCH CONTROL NOs. /ZOMOS

+ AD<692 595 1173
: DEFENCE STANDARDS LABS MARIBYRNONG (AUSTRALIA)

:}; ANTI=FOULING PAINTSs I+ THEORETICAL APPROACH :
TO LEACHING OF SOLUBLL PiGHENTS FROM INSOLUBLE PAINT
VEHICLES, (ul

SEP 68 7P MARSONsFe
¥ _ UNCLASSIFIED REPORT
T AVAILABILITY: PUBs IN JNLs OF APPLIED
CHEMISTRYy V19 P93-99 APR 69, NO COPIES FURNISHED

DESCRIPTGRS! ({#ANTIFOULING COATINGS, SOLUBILITY),
PAINTS, DIFFUSIONy OXIDESw COPPER COMPOUNDS'

. SURFACE °ROPERTIES; AUSTRALIA .ty
2 ' . XDENTIr!ER LEACHING, COPPER OXIDES» SURFACE
i CHEMISTRY (g}

A THEORETICAL APPROACH TO THE PROBLEM OF HOW:

GONTACT LEATHING ANTI-FQULING PAINTS WCRK 1§

DISCUSSEDI A POSSIBLE MECHANISM IS SELECYED AND

APPLIED TO AN IDEALISED MODEL OF & PAINT FlLMe A

PRCCISE MATHEMATIGAL TREATMENT IS THEN ATTEMPTED OF

THE RELATIONSHIP BETWEEN THE LEACHING RATEs THE

g PHYSICAL PROFERTIES, AND jF APPLICABLE THE CHEMICAL

L& PROPERTIES OF THE ENVISAGED PAINT FILM ANR ITS

8| ENVIRONMENTe A MECHANFSM PREVIOUSLY PROPOSED HAS

= BEEN EXAMINED BY THIS METHOO. AN EQUATION 1§
DERIVED FOR AN IDEALISED PAINT FILM RELATING THE
LEACHING RATE TO THE PHYSICAL PROPERTIES CF THE PAINT
FILM AND THE LEACHAYEe 1T IS ASSUMED THAT THE RATE
GF SOLUTION OF & SOLUBLE PIGMENT FROM AN INSOLUBLE
VEHICLE IS DEPENDENT ONLY G¥ THE PHYSICAL PROPERTIES
OF THE PAINT FILM AND THE fIFFUSION. OF THE SOLVATED
PIGMENT THROUSH THE EXHAUSTED MATRIX AND THE
PIFFUSION LAYER OF LEACHAYE IN DIRECY CONTACT WITH
Tl DURFACE OF THE PAINT» AN EQUATION IS DERIVED

- FOR AN IDEALISED PAINT FULM WHICH RELATES THE
LEACHING RATE TC SOME PHYSICAL PROPERTIES OF THE
PAINT FILM AND OF THE LEACHATEo THE EQUATION 1S
SHOWN TO PREDICT QUALITATIVELY THE EFFECT OF MOST
VARIABLES KNOWN TO AFFECT THE LEACHING OF CONTACT
LEACHING PAINTS. SOME EVIDENCE IS GIVEN TO SUPPORT
FHE QUANTIVATIVE PREDICTIGN OF THE RELATIONSHIP
B8E.4EEN THE PIGMENT VOLUME CONTENT AND' THE INJTIAL
LEACHING RATEs THE EFFECT OF DISSOLVED PIGMENT IN
SOLUYION OM THE LEACHING RATE, THE INCREASE IN
LEACHING R2TE FOR A GIVEN TEMPERATURE INCREASE, AND
THE EFFECT OF VELOCITY OF FLOW PAST THE SURFACE oOF
THE PAINY FiLM.
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AD-498 013 1368 1173 13710
DEFENCE RESE&RCH rsTAaLlsHssNT PACIFIC VICTORIA {BRITISH
COLUMBIAL
CATHODIC REDUCTIOM OF CUPROUS OXIDE IN VINYL
ANTIFOULING PAINTS (Ul
MAR &9 12p - ANDERTON We Ace 3

REPTs NGe ‘REPRINT=£9-4

- UNCLASSIFIED REPORT
AVAILABILITYS PUBs IN JNLe¢ OF THE OIL AND COLOUR
CHEMISTS® ASSOCIATION, V52 P711=72& 1969« NO COPIES
FURNISHED»

DESCRIPTORSY (oCATHODIC PROTECTION, oANTIFOULING
COATINGS)s {®COPPER COHMPOUNDS. .
SREDUCTION{CHEMISTRY} !, PAINT PRIMERS, COPPER,

VINYE PLASTICS) ELECTROCHEMIBIRY: SHIP HULLS (i

IDENTEIFIERST COPPER OXJDES - vl

ON THE CATHODICALLY PROTECTED BOTTOMS OF CANADIAN
‘NAVAL SKIPSy WHEN COATED WITH A VINYL SYSTEM
INCLUDING A CUPROUS OXIDE PIGMENTED ANTIFOULING
PAINT: BLACK PATCHMES ARE FREQUENTLY OBSERVEDs. IT
HAS BEEN SHOWN THAT THESE PATCHES ARE ELECTRICALLY
CONDUCTIVE AND' THAT THE COLOUR 15 THE RESULT OF THE
REDUCTION OF CUPROUS OXIDE TG METALLIC COPPER.

THIS PHENOMENON 15 OF PRACTICAL IMPORTANCE BECAUSE
THESE AREAS TRANSHIT A RELATIVELY LARGE CATHODIC
CURREXT, WITH THE POSSIBLE CONSEQUENCE THAT THE
CATHODIC PROTECTION SYSTEM MAY BE UNABLE TO SUPPLY
SUFFICIENY CURREMT FOR COMPLETE PROTECTION OF THE
HULLe YHE METALLIC COPPER, BEING CATHODICALLY
PROYECTED, WILL NOT GO INTO SOLUTION AND SO FGULING
MAY GCCURc CATHODIG DEPOSIT ON THE CONDUCTIVE

AREAS MAY INCREASE THE DRAG ON THE SHIPo A
MECKANISM FOR THIS PHENOMENON IS DESCRIBED.
EXPERIMENTAL WORK HAS SHOWN THE CONDITIONS UNDER
WHICH IT OCCURS, AND HOW IT MAY BE LESSENED»
(AUTHOR) fu)
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AD~72) 02¢ 11/3 1179

FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON. AF3 OHID

NNYIADHESION'COHPOSITXON;

DEC 70 gp ROSHCHUPKINsYs It §
FAINTSIMERyRe Zo 3CHANYSHEV4Re 0o $SHYARTS,
YA DOSYANOVSKII'EO Ae §

REATs NOe FTO"HT=23%791~70
PROJS FTD=7343

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! EDITED TRANSs. OF PATENT (USSR} 25
345 2Py & OCT 67, BY De KOOLBECK-

DESCRIPTORSS $ANTIFQULING COATINGS
POLYMER!ZAT!ON)g (OPQLYETHYLENE PLASTICS,
HANUFACTURING METHODS). POLYVINYL ALCOMOL:
GEL&TINSo GLYCOLS:y PATENTS, USSR
IDENTIFIERS! ®CHEMICAL REACTORS, TRANSLATIONS

AN ANTIADHESION COMPOSITION CONTAINING POLYVINYL
ALCOHOLs ETHYLENE GLYCOL» AND DILUENTS WAS
DISTINGUISHED B8Y THE FACT THAT IN ORDER TO INCREASE
THE DURATION OF .ITS ACTION, .2 HIGH=MOLECULAR
GELATINOUS COMPOUND WAS INTRODUCED EeGop ALGINATE,
SODIUN LARBOXYMETHYLCELLULOSE» AGARy OR GELATIN 1IN A
QUANTITY OF 5-10 PERCENT 58%35 PERCENT GLYCERINs 10~
20 PERCENT SULFONATED OIL, AND 7=5 PERCENT FILLER,
WHILE POLYVINYL ALCOHOLy ETHYLENE GLYSOLs AND
DILUENTS WERE A“*ED IN QUANTITIES OF 10=35y 5=8, AND
§=7 PERCENT RES: UTIVELYe (AUTHOR)
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AD=730 4346 1176
NAVAL RESEARCH LAB WASHINGTON D €

MARINE CORROSION STUDIES: THE EFFECTS OF

CU20 ANTIFOULING PAINT AND COUPLING TO A

COPPER ALLOY ON THE CORROSION RESISTANCE OF

éAL=4Y TITANIUM ALLOY 1IN SEANATER. (¥l

DESCRIPTIVE NOTE! INTERIM Paoeaess REPTe NOs 11
Jut 71 L6pP LENNGX»Te Jo » JRol
PETERSONsMs He (GRCOVERsRe Ee 1
REPTe NOe NRLwMR=2333
PROJS GF51=542~ 602-12431. NRL-HOH4=02

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON MARINE CORROSION
STUDIES

DESCRIPTORS: (®TITANIUM ALLOYS), *CORROSION

RESISTANCE), ANTIFOULING COATINGS, SEA WATER)

BRASSs CATHODIC PROTECTION, COPPER COMPOUNDS)

OXIDES, COMPATIBILITYy DEGRADATION B
IDENTIFIERSS - TITANIUM ALLOY &aAL4V (U}

THE 6AL=4V TITANIUM ALLOY EXHIBITED THE

EXPECTED EXCELLENT CORROSION RESISTANCE IN QUIESCENT
SEAWATER! COATING IT WITH CU20=TYPE ANTIFOULING

PAINT OR COUPLING TO YELLOW BRASS KAD NO DELETERIOUS
EFFECTS ON THE TITANIUMe THE YELLOW BRASS,

HOWEVER, WAS SUBJECT TO SEVERE DEALLOYING. WHICH WAS
NOT COMPLEYELY ELIMINATED BY CATHODIC PROTECTION FROH
A ZINC ANODEs (AUTHOR) ()
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AD=746 099 1176 L9773
NAVAL RESEARCH LAB WASKINGTON D C

, - MARINE CORROSION STUDIESS THE EFFECTS OF
DISSIHILAR METAL COUPLES AND TOXICANTS FROM
ANTIFOULING PAINTS ON THE CORRISION -OF 5086 AND
: 6061 A UMINUM ALLOYS AND THEIR RESPONSE 70
. CATHO! ¢ PROTECTION. vl

- S . .
b, Wbl el b st L e o

DESCRIPTIVE NOTES INTERIM PROGRESS REPTe NOe¢ 14 N
. MAY 72 86p LENNOXsTe Je¢ 9 JRe? ‘
PETERSONyMe He $SHMITH;Jde As }GROOYER)Re
Es ¢
REPTs NO» NRL-MR~2444 _ ‘
PROJ? SFS51=542~602y NRL=~63M04=02 .
TASK: (2431

Ao iy

P

UNCLASSIFIED REPORT

SUPFLEMENTARY :NOTE! SEE ALSO REPORT DATED OCT 744 AD~ '
736 617, ) 4
DESCRIPTORS: (SANTIFOULING COATINGS, ALUMINUN

ALLOYS) s (®ALUMINUM ALLOYS, ©CATHODIC

PROTECTION) ¢ SEA WATER, CORRUS10ON INHIBITIONy

CRACKSs WELDS, LIQUIT IMMERSION TESTS» POTOMAC

RIVER i
IDENTIFLERS! ALUMINUM ALLOY 5086, ALUMINUN ALLOY

6061, DISSIMILAR METAL COUPLES, ®GALVANIC

CORROSI0ON iy}

ALUMINUM ALLOY 5066=H32 WHEN NOT COUPLED T0
DISSIMILAR HETALS WAS OBSERVED TO 8E CORROSION ,
RESISTANT IN SEAWATER OR IN THE POTOMAC RIVER AT
WASHINGTON, DeCe SEVERE CORROSION OCCURRED
IN SEAWATER HOWEVER WMEN COUPLED TO ANY OF THE
FOLLOWING DISSTMILAR METALSS COPPER NICKEL, 10%}
YELLOW BRASS} 304 STAINLESS STEELS OR MILD STEEL.
? THIS GALVANIC CORROSION COULD NOT BE COWPLETELY
PREVENTED BY CATHODIC PROTECTIONe A MAGNESIUM
ANODE ALSO CAUSED SEVERE CORROSION OF THE ALUMINUM IN
SEAWATERs ALUMINUM ALLOY 6061-T6 WAS SEVERELY
CORRODED WHEN CONTINUOUSLY IMMERSED IN QUIESCENT '
SEAWATER OR IN THE POTOMAC RIVERe IN SEAWATER
CORROSION CAUSED BY THE CUPROUS OXIDE TOXICANT WAS
NOT AS SEVERE AS THAT OBSERVED ON UNCOATED AND
UNPROTECTED 6061=T6 ALUMINUM, BUT IN THE FOTOMAC
RIVER THE DEPTH OF CORROSION WAS SIGNIFICANTLY
INCREASED BY THE CUPROUS QXIDE ANTIFOULING COATINGe

{AUTHOR) (ul}
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UNCLASSIFIED

DDC REPORT 81BLIOGRAPHY SEARCH CONTROL NQOs /Z0HOY

AD=750" 122 1173

NAVAL SHIP RESEARCH AND DEVELOPHMENT CENTER ANNAPULIS
MD

ANTISLIME COATINGSe PART {1 =

PRECONDITIONING VALUE OF SLIME FOR BARNACLE
ATTACHMENT {u?

AUG 72 287 LIBERATORE Ge L+ IDYCKMAN,
Eo Jo FMONTEMARANOyJo As JCOHNsMs Lo |
REPTs NO» NSRDC=28=233
PROJ! ZF61~412=001
MONITGR! NSRDC 3597

UNCLASSIFIED REPORTY

" DESCRIPTORS! (®ANTIFOULING COATINGS;

EFFECTIVENESS), BARNACLES: SURFACES, FILMS,

BACTEXTA) YEASTS, POLYSACCHARIDES, ACIDS, SEA

WATERy EXPOSURE: TEST METHODS, STATISTICAL

ANALYSISs NAVAL RESEARCH {u)

IDENTIFIERSS SLIME, SUBMERGED SURFACES, BARNACLE

ATTACHMENT (vl

INVESTIGATIONS OF THE RELATIONSHIP BETWEEN BARNACLE
ATTACHMENY AND THE PRESENCE OF A PRIMARY SLINE FILM
ON SUBMERGED SURFACES HAS BEEN COMPLETED. USING
LABDRATORY»REAREO BARNACLE CYPRIDS IN A STATISTICAL
SETTLEMENT SURVEY, IT HAS BEEN DETERMXNED THAT THE
NUMBER OF BARNACLE CYPRIDS SETTLING ON A SLINMED
SURFACE CONSISTENTLY EXCEEDS BY A FACTOR OF TEN THE
NUMBER THAT SETTLE ON A CLEANED CONTROL SURFAGEe.

DAYA DESCRIBING THE SLIME FACTOR AS A NATURALLY
OCCURRING SURFACE'PRECONDI7!0NING AGENT AFFECTING THE

SETTLEMENT OF OTHER SESSILE ORGANISMS ARE EVALUATEDe

{AUTHOR) {ul
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UNCLASSIFIED
DDC REPORT B1BLIOGRAPHY SEARCH CONTROL MO« /ZONQ3

AD=767 639 . 15710 1174

NAVAL SHIP RESEARCH AND :DEVELOPMENT GCENTER BETHESDA
MD

THE EFFECT OF SURFACE PREPARATIION AND
REPAINTING PROCEDURES ON THE FRICTIONAL
RESISTANCE 0F OLD SHIP BOTTOM PLATES AS
PREDICTED FROM NSRBC FRICT.ION PLANE MGDEL

. 4125, fu)

MAY 73 3op WEST EUGENE Ea 1§

REPTs NOe¢ NSRDCw4084

UNCLASSIFIED REPORT

DESCRIPTORSS LoSHIF PLATES s SURFAGE ROUGHNESS!

(8SHIP HULLS, ®ANTIFOULING COATINGS) PAINTS:

FRIGTION: SURFACE PROPERTIES, EASUREHENT tu)
IDENTIFIERSa PROFILOMETE&S (g}l

THE NAVAl SHIP RESEARCH AND DEVELOPMENT

CENTER USED A FR!CTION PLANE (NSRDC HODEL 4125}

TO ESYIMATE THE O!FF&RENCES IN FRICTIQNAL RESISTANCE
OF TWO YYPES OF ANTIFOULING PATNTS AND GF OLD SHIP
BOTTOM PLATES IN THREE SURFACE CONDITIONS

FHOTOGRAPHS AND ROUGHNESS MER! SYREMENTS ARE INCLUDED
FOR EACK SURFACE INVESTIGATED TOGETHER WITH
EXPERJMENTM‘ DATA EXPRESSED A5 VALUES OF RQUGHNESS
ALLOWANCE CﬂhFFICTENT VERSUS REYNOLDS NUMBER:

(AUTHORT . {ui
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.7 UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /ZOMOS

AD«829 344  6/3 11/3 1/ 6416
SAN FRANCISCO BAY NAVAL SHIPYARD VALLEJD CALIF PAINT
LAB

ATTACHMENT MECHANISM OF BARNACLES. FOULING
PREVENTION THE STUDY OF THE ADHESION OF CALCAREOUS
TYPES ATTACHING HARINE ORGANISHS» (u)

DESCRIPTIVE NOTE! PROGRESS REPTe NOe¢ i
FEB &8 58p SARQOYAN)JOHM Re iLINDNER,
ELEK iDOOLEY,CAROL As i
REPTe NOe SFRAN=BAY=68=]
FROJS: SF=020~99~02
TASK?: 11906

UNCLASSIFIED RERCRT

DESCRIPTORS: (“BARNACLES, ATTACHMENT),

(8ANTIFOULING COATINGS, DESIGN}y (®ADHES VES)

DESIGN), FOULING, ADHESION,; PHYSICAL

PROPERTIES, CHEMICAL PROPERTIES, BONDING, WETTING,
SECRETION, CRUSTACEA; FORCE(MECHANICS))

OCEAN CURRENTS, VELOCITY), DRAGH
APPROXIMATION(MATHEMATICS) fyl
IDENTIFIERS: CIRRIPEDIA, BALANUS, LEPADIDAE ful

THE INITIAL ATTACHMENY OF THE BARNACLE IS SHOWN ToO
BE A PURELY MECHANICAL HOLD BY THE SUC."JON CUPS OF
THE CYPRID ANTENNAEe AN ADHESIVE CEMENT MAY BE
SECRETED FOR REINFORCEMENT BUT 1§ NOT ESSENTIAL FOR
PERMANENT ATTACHMENTe THE BALANIDAE HAVE

PERM/NENT, PERIODICALLY FUN( 1ONING GLANDS WHICH ARE
LOCATED IN THE LTVING MANTLE TISSUEe THESE GLANDS
DEVELOP DIRECTLY FROM THE CYPRID CEMENT GLANDS

THE CEMENT GLANDS AND THE REST OF THE CEMENTING
APPARATUS OF THE BALANIDAE ARE BASIGALLY IDENTICAL
WITH THOSE OF THE LEPADIDAEs THE CEMENTING

APPARATUS IS FLUSHED AFTER EACH CEMENT SECRETION.

IN THIS WAYs OLD DUCTS ARE KEPT OPEN FOR ENERGENCY
REPAIR OR REATTACHMENTe THIS EMERGENCY SECRETION

1S EXPECTED TO BE CHEMICALLY IDENTICAL TO THE CYPRID
AND THE NORMALLY SECRETED ADULT CEMENTe (vl

H
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MOG

AD=603 0Q2
CHANCE VOUGHY CORP DALLAS TEX

DIFFUSION COATING PROCESS FOR COLUMBIUM BASE
ALLOYS. {u)

DESCRIPTIVE NOTES REPT. FOR FEB 6&1=~FEB 62,
JUN 64  166P AVES/WILLIAM Lo sdRei
BOURLAND s GORCON We IFEATHERSTON:ALECK Be $FORCHT4
. BRENNAN Ae J0'KELLYIKENT Po !
REPTe NOe 00s122
CONTRACT: AF33 616 7896
PROJ! AF=7361
TASK: 738102
MONITOR: AFML TDR64 71

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE!

BESCRIPTORS: (#COATINGS, REFRACTORY METAL ALLOYS))
[®NIOBIUM ALLOYS) COATINGS)) {SDIFFUSIONs COATINGSDs
SILICON COATINGS: OXIDATION, 'SHEETSy HECHANITAL
PROPERTIESy HIGH=TEMPERATURE RESEARCHs REFRACTORY.
COATINGS, HEAT SHIELDS, SILICIDESy ENVIRONMENTAL TESTS,.
VANADIUM ALLOYS, TITANIUM ALLOYS, ZIRCONJUM ALLOYS,
CHROMIUM ALLOYS) ALUMINUM ALLOYSy SILICON- ALLOYS,
MOLYBOENUM ALLOYS: CHROMIUMy ALUMINUM, BORON, WALIDES,
DENSITY, ELECTROPLATING) PARTICLE SIZE, FLAME SPRAVING,
CLADDINGy VAPOR PLATING tu)

IDENTIFIERS! NIOBLUM ALLODY Dw31, NIOBIUM ALLOY C=103,
NIOBIUM ALLOY 1ZRy NIOEIUM ALLOY FS«80, NI10BIUM ALLOY
FS$=82y DIFFUS:ON COATING {y}

A STUDY WAS CONDUCTED TGO IMPROVE AND OPTIMIZE
COATINGS FOR COLUMBIUM ALLOYS, PROTECTIVE IN AIR TO
2600F FOR X7 LEAST 10 HOURSe PROCESS VARLABLES

OF TwO DIFFERENT SILICIDE BASE COATING SYSTEWS (S]e
CR=AL AND SleCR=8) APPLIED BY A TWOSTEP

PACK CEMENTATION PROCESS WERE OPTIMIZED BY
STATISTICAL METHODSe COATINGS WERE -EVALUATED ON
U=31» C=103y CB=IZR (FS=B0)s AND F5=82 )
COLUMBIUM ALLOVSe OXIDATION RESISYANCE TESTING
INCLUDED FURNACE TESTING IN MOVING AIR,; SUSTAINED
LOAD THERMAL CYCLING, PROPANE TORCH AND RAM=JET
TESTSs TENSILE STRENGTH AND BEND PROPERTIES OF
UNCOATED AND COATED ALLOYS WERE EVALUATED AT ROQM AND
ELEVATED TEMPERATURESs AN ANALYTICAL EVALUATION OF
THESE SYSTEMS WAS CONGUCTED TO CHARACTERIZE THE
COATING COMPONENTS.

39 Proceding page blank  «»
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UNCLASSIFIED
DOC REFORT ¢IBLIOGRAPHY  SEAKCH CONTROL NOe AZOMOS

AD=84] 277 20/12 JA/8 )
INSTTTUTE OF HODERN LANGUAGES INC WASHINGTON D €

DIFFUSED LAYERS OF SEMICONDUCTIVE GOMPOUNDS OF GROUP
FYE AND v, (vl

0CT 46 7P GUNTHERNe:
CONTRACT! DA=44=009cAMC=13543(T),
PROJS DA~]=Z<624201°0=446 -
MONITOR: AEROL,YT Tr1877=6b166=62543

UNCLASSIFIED RERORT

SUPPLEHENTARY NOTE! AUFDAMPFSCHICHTEN AUS HALBLEITENDEN
Il = VVERBONDUNGEN; TRANSs QF DIE
NATURWISSENSCHAPTEN (WEST GEHMANY) V45 P41S%5 1958,

DESCRIPTORS: (oSEMICONDUCTING FILHSy eDIFFUSION
COATINGI, WEST CERWANYy INDIUH ALLOYS, ANTIMONY
ALLOYS,y ARSENTC ALLOYSs CRYSTAL GROWTH, HALL
EFFECT tu)
IDENTIFIERSS  THIN FlLNS M)

WITH THE SEMICONDUCTIVE COMPOUNDS OF ELEMENTS OF

GROUP 117 AND. GROUP V (INDICATE IN REFe 1) WE

HAVE AVAILABLE SUBSTANCES CHARACTERIZED BY A HIGH

HALL GOEFFICIENT AND HIGH ELECTRON muBILITY AND

CONSEWUENTLY PARTICULARLY SUITABLE FOR THE PRODJCTION

OF EFFICIENT HALL ELEMENTS, SD=CALLED HALL

GENERATORS: AMONG ‘THESE COMPOUNDS, INDIuM

ANTIVONIDE AND ARSENIDE ARE ESPECIALLY APPROPRIATE

FOR {HIS PURPOSEs IN ORDER TG INCREASE SENSITINITY

Ag #ELL AS FOR REASONS OF MATCHING; IT 15 DESJRABLE
PRODUCE COMPOUNDS OF THIS TYPE IN THE FORM OF THIN

7ILMSe IF WE UTILIZE THE HETHOD OF VACUUM

DIFFUSIONs CONSIDERABLE DIFFICULTIES RESULT WHICH ARE

BASED, IN THE LAST ANALYSISs ON THE DIFFERENT VAPOR

PRESSURES OF THE TWO INDIVIDUAL COHPONENTS. AS A

CONSEQUENCE) THE SUBSTANCESs UNDER HEATING IN VACUUH,

DECOMPOSE, DIFFUSE IN FRACTIONS AND GIVE RISE TO THE

FORMATION OF INHOMOGENEOUS FILMS WHICH CONSIST OF

SUPERPOSED ZONES OF THE INDIVIDUAL COMPONENTS (v

160
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UNCLASSIFJED
PDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /ZOM2é

AD=643 803 774 1176 A
REDSTONE STIENTIFIC INFORMATION CENTER RZDSTUHE ARSENAL
ALA

DETERMINATION OF THE DIFFUSION COEFFICIENTS IN ALLOYS
HITH SEVERAL PHASES, LUy

0CT 66 14pP BORISOV Vo To T1GOLIKOVeVe He 4§
DUBININ:Gs Ns
REPTe NOe RSIC=604
MONITOR?T 7T 67606229

UNCLASSIFIED REPORT

SYPPLEMENTARY NOTE! TRANSe OF AKADEMIYA NAUK SSSRe
YZVESTIY4s METALLURGEIYA I GORNOE DELO, N4 PH47-B2 N
19640 :

DESCRIPTORS:T (#SURFACES, DIFFUSION COATINGI,
($DIFFUSTON COATINGs ALLOYS)) THERHOCHEAISTRY,
PHASE STUDIES, CHROMIZING, SILICON COAFINGSE
ALUMINUM COATINGS: CORROSION RESISTANLE, .
ELECTRICAL PROPERTIES: MAGNETIC PROPERTIES )

INVESTIGATED 1S THE METHOD FOR DETERMINING THE
DIFFUSION COEFFICIENT IN CASES WHEN A HULTIPHASE
DIFFUSION LAYER IS FORMED ON THE GURFACE ZONE OF & |
METALs THE CALCULATION OF THE DIFFUSION

COEFFICIENT IS MADE BY USING AS AN EXAMPLE THE
CHROMIUM=SATURATION OF IRON IN A GAS PHASE. :
{AUTHORY )
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UNCLASSIFIED
DDC REPORT BlELIOGHAPHY SEARCH CONTROL NOe« /Z0MO6

AD=697 919 13/8 1173
FOREIGN TECHNOLOGY Div WRIGHT=PATTERSON AFB OHIO

DIFFUSION STILICONIZIlG OF MOLYBDENUM, TUNGSTEN,
AND NIOBIUM IN MOLTEM SALTS, (ul

SEP 6% 1P ANFINOGENCY As o
ILYUSHCHENKO sNe Ge¢ JBELYAEVA)Ge e ¥
FINKELSHTEIN)Se Do 3

REPTe NOeo FTDwHT=23~440+69
PROJ: FTD=7230178

UNCLASSIF1ED REPORT

SUPPLEMENTARY NOTE EDITED TRANSs OF AKADEMIYA NAUK
SUSR» URALSKII FILIAL. SWERDLOVGKﬁ INSTITUT
ELEKTROKHIMIIo TRUDYy NIJ P&7e73 1968, BY Do
KOSLBECK

PESCRIPTORS: (eREFRACTORY METALS, ®SILICON

COATINGS), {@DIFFUSION CONTINGs REFRACTORY

METALS)» CORROSION INHIBIFION, HOLYBDENUM

TUNGSTENs NIOBIUM; SILICIDESs CORROSION

RESISTANCE, SALTSy SILICATESs FLUORIDES, SODIUM
GOMPOUNDS, POTASSIUM COHPOUNDS, SODIUM CHLORIDE,
CHLORIDES S (V)
IDENTIFIERSS TRANSLATIONS, FUSED SALTS, SODIUH
FLUORIDES, SILICATE/HEXAFLUORO, SODIUM
HEXRAFLUOROSILICATE, POTASSIUM CHLORIDE (u)

THE REPORT CONCERNS SILICONVZING (SILICIDING!

OF MO, Wy AND NB IN MOLTEN SM.TS IN AN ARGON
ATMOSPHMEREs THE OBTAINED COATINGS WERE STUDIED
METALLOGRAPHICALLY AND BY X=RAY DIFFRACTION METHODS

(IN THE LATTER CASEs ONLY FOR SILICIDE COATINGS ON
MOLYBDENUMIs DATA ON GOATING THICKNESS AND

WEIGHT INCREMENTSs ALONG WITH RESULTS OF TESTS FOR
OXIDATION RESISTANCEs ARE PRESENTEDe (AUTHORI (u)

102
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOs ./ZOMOS

AD=706 368 1473 ,
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO .

PROTECTIVE COATINGS ON METALSe NUNBER 2, [966

(SELEuTED ARTICLES’Q . AU}
‘FEB 70 120P RUZINOVsLe Po JLAINERDO.

To JALEKSYUK )Mo Me FBORLSQV:Es Vo 32EH5KOV'

Ge Vo -

REPTe NOo FYDeMT=24=2]=7(
PROJ FTD=6010704
TaSk: DlA~T48-01~02

UNGLASSIFIED REFORY

SUPPLEMENTARY NOTES EDITED MACHINE TRANS. OF ZASHCHITNYE
POKRETIYA NA METALLAKH (USSR) N2 P39=45, 73=80Q, 94=98;
1O4=117) $24-132r 150”154w L70=188, 272y 274 277, 2822283,
286=289 1968, BY ROBERT Ae POTTSS

DESCRIPTORS: (eDIFFUSION COATINGy METALS)) .
DEPOSITIUN, HEAT=RESTSTANT MEVALS + ALLOYS,
REACTTON KINETICSs OXIDATION: REFRACTORY COATINGS:
NICKEL ALLOYS, DIFFUSION, STEEL,

SUPERCONDUCTORS) CHROMIUM ALLOYS: CLADDING

DIFFUSTON BONDINGy USSR (Ut
lDENTIFlERSo TRANSLATIONS, #PROTECTIVE
COATINGS . 'y

CONTENTSS CHEMICAL THERMODYNAMICS OF COMPLEX
DEPOSITION OF ELEMENTS ON THE SURFACE OF CERTAIN
METALSY METHODS OF CALCULATION OF CONSTANTS
CHARACTERIZING THE DIFFUSIHN PROCESSES DURING
OXIDATIONy FOR CASES OF HEFEROFHAS; INTERACTION WITH
COMPLEX KINETICSY METHQDOLDGY oF HIGH“TEMPERATURE
MECHANICAL TESTS OF MQTEQIALS WITH COATENGS}
DISSUSION DURING HIGH~- “TEMPERATURE SERVICE OF
FROTECTIVE COATINGS ON MOLYBDENUMI SURFACE ALLOYING
OF ZHS6=K ALLOY. WITH THREE ELEMENTS? HEAT

RESISTANCE OF ALLOY ZHS=6K AFTER MULITCOMPONENT
DIFFUSION SATURATIQN}! SCORE=RESISTANT VACUUM
DIFFUSION COATINGS ON STEELS AND ALLOYS, USERD 1IN
TURBINE CONSTRUCTION! THERMAL DIFFUSION SATURATION
OF MOLYBDENUM IN TERMS OF BORONy CLADDING OF PARTS
IN POWDERS AND SOME QUESTIONS OF THEORY OF DIFFUSION
SATURATIONS STUDY OF STRUCTURAL FEATURES OF THE
WIFFUSION ZONE AND KINETICS OF DEFORMAVION OF CLAD
STEEL WITH A PROTECYIVE CHROMIUM=NICKEL LAYER}
CRATING WIRE WITH SUPERCONDUCTING COMPOUNDe tw)

103
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UNCLIS?!FIFD
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOes /Z0M06.

E AD=708 707 /2 1348 -
E 10WA STATE UNIV AMES ENGINEERING RESEARCH INST

. CHEMICAL STRENGTHENING OF AL203. ')

, DESCRIPTIVE NOTE! SPECIAL REPTes
. NOV 69 2P JONES:JONN T¢ 3FRASIER,
i NOHN Te §
KEPTe NQe¢ ERI=2100
K CONTRACTS #33645~68=C~1034
- PROJS ERI«71345

UNCLASSIFIED REPORT

DESCRIPTORS: (WALUMIMNA, eDIFFUSION COATING!,
(OSAPPHIRES) MECHANICAL PROPERTIES)y SURFACE

PROPERTIES) ANNEALING; IRON OXIDES, SHROMIUM

COMPOUNUSY COBALYT COMPOUNDS, NT:OBIUM COMPOUNDS)

OXIDES , Wy
£ 10ENTIFIERSY eVAPOR DEPOSITION, CHROMIUM OXIDES,
. COBALT OXIDES, NIOBIUM OXIDES) #SURFACE
‘ HARDENING, THEMIS PROJECT ()

SURFACE LAYERS WERE CHEMICALLY FORMED ON SAPPHIRE

AND 994% POLYCRY:TALLINE ALUMINA SPECIMENS BY
ANNEALING THE SAMPLES WHILE ENVELOPED IN VARIOUS
OXIDE POWDERSs QUANTITATIVE OBSERVATIONS WERE MADE
'BY MEASURING THE CHANGE IN STRENGTH BETWEEN THE
CHEMICALLY ?REATED SPECIMENS AND THOSE WHICH WERE NOY
CHEMICALLY TRE%TEDe THE POLYCRYSTALLINE SPEGIMENS
WERE TREATED WITH CR203, COLRIOLY

NE205, FE203 OR CR203 + CRCLJI

ALL TREATMENTS WITH THE EXCEPTION OF FE203 AND

NB205 RESULTED IN SIGNIFICANT SITRENGTH INCREASESe
SAPPHIRE EXHIBITED CONSIDERABLE STRENGTH INCREASES
WHEN TREATED WITH CR203 OR CRZ03 +

CRCL3+ (AUTHOR! V)

/’qi,;;-{, y‘{sg?% ?~:@?‘, :-_v:‘
B AR
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UNCLASSIFIED"
DOC REPGRT BIBLIOGRAPHY  SEARCH .CONTROL .NOe /ZOMO&

AD=719 783 1373 o
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

CARBID]ILING OF SPHERICAL POWDERS OF NIOBIUM,

HOL%BDENUM- AND TUNGSTEN,. tu)
NOV 70 k2P KRASKOV.oAe Ne FBURYKINAgAe
Le ¥

REPTs MOy FTDSHT=23=552+70
PROJ: . FT0=604010
TASKS. DIA=T69=04=09

UNGLASSIFLED 'REPORY

SUMPLEMENTARY NOTES EDITED TRANSe OF ZASHCHITNYE
FOKRYTTIYA NA METALLAKH (USSR) N2 P261=268 1946y 8Y

Vo MESENZEFF-

DESCRIPTORSS {oREFRACTORY ‘COATINGSs DISFUSTION:
CQATING). {*DIFFUSICN COATINGSy REFRACTORY
METALS)a‘CARElDESn NTOBTUM; NOLY&DENUH!
TUNGSTEN. POWDER "METALS:H USSR (V)
!DENT!FIERS- TRANSLATTONS 213

THE DEALS WITH THE CARBIDIZING {IN LAMP=BLACK?)
‘OF SUCH REFRACTORY METALS AS NB.4 MO AND W,

OBTAINED IN POWDER FORM BY MEANS OF PLASMA~JET
ATOMIZINGs THE FOLLOWING POWDER FRACTIGNS WERE

USED? 1200, 800 700, 500y 400, 300, 250, 200 A;D

100 MU Mo DIFFUSION ANNEALING WAS CARRIED OUT AT
1973K FO% NBy 1673 AND 773K FOR MG AND

¥873K AND 1973K FOR W, AND THE TIME GF THE

OIFFUSIGN PLATING OF EACH OF TYHE ABOVE SPHERICAL
PARTICLE FRACYIONS IN RELATION TO THE ABOVE
TEMPERATURES, REQUIRED TO CBTAIN A CARBIDE COATING OF
SPECIFIED DEPYHy) WAS CALCULATED WITH THE AID OF A
MINSK=12 GCOMPUYER. (u)




< UNCLASSIFIED
DDC REPORT BIBLIOGRAPMY  SEARCH CONTROL NOe /ZOMOG

AD=720 365 1173 -
FOREIGN TECHNOLOGV DXV WRIGHT=PATTERSON AFB 0%]0

, STUDY OF ALUMOSILICONIZED DIFFUSION LAYERS
ON N!CKEL*CHROH!UH ALLOY,y 7 vl

~ NOV 70 1opP ZENSKOViGe Ve JKOGANIHe
_ P« IKOSTENKOy&® Vo TVIDERMANAVe Se |
REPTe NOe FTIDeHT=23=845=70

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! -EDITED TRANSe OF KHIMIKO=
TERMICHESKAYA OBRABCTKA STALI 1 SPLAVOV (USSR) N
P96=100 1969, BY LOUISE HEENANs

DESCRIPTORS: (eDIFFUSION COAT!NG. STLICIDES),
(ONICKEL ALLOYS, DIFFUSION COATING), {$COATINGS.
CORROSION INHIBITION)s CHROMIUM ALLOYS., ALUMINUN
conrauuos. ussp ‘ ()
IDENTIFLERSS ALUMINUM STLICIDES, TRANSLATIONS {u)

IN THE STUDY. OF ALUMOSILICONIZED COATINGSy THE
FOLLOWING DVFFERENCES FROM CALORIZED COATINGS WERE
OBSERVED:. 1) THE BRESENCE OF 5=7% SI3 (%)

‘xNCREAsso ALUMINUM CONTENT AND A ‘CORRESPOND-INGLY
DECREASED ‘NICKEL CONTENTH {31 A REQUCTION IN THE
NUMBER OF OTHER PHASES) BESIDES THE PHASE ON A

NI'2AL3 BASE: ALL THE INDICATED DIFFERENCES

CONTRIBUTE TO THE HEIGHTENED OXIDATYON RESISTANCE OF
THE COMPLEX DIFFUSION LAYERs (AUTHOR) (v}

166
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UHCLASSIFIED
DOC REFORT BIBLIOGRAPHY SEARCH CONTROL NGe /ZOMOS

ADS720 370 I'y/6 1173
FOREXGN TECHNQLOGY DIV WRIGHT<PATYERSON AFp OMIiO.

‘STRUCJURE OF THE DJFFUSION LAYERS AND. THE
; PROPERTIES OF THE ZHS&K ALLOY ALUMINIZED )
: BY THE GIRCULATION RETHOD. vl

psc 70 10p PROKOSHKITNsDs Ae FARZAMASOVY.
Be No IKOLMAKOVsBe G¢
- REPTe NOs» FTD*MT=24=30]~70 : ' {

UNCLASSIFIZD REPORT

SUPPLEMENTARY NOTE?! EDLTED MAGHINE TRANS» OF LIVESTIVA
VYSSHIKH UCHEBNYKH ZAVEDENITs MASHINOSTROENIE
(USSR} N1 P123=125 NeDey BY LEE Do THOMPSON:

DESCRIPTORS? (#NICKEL ALLOYS, ®DIFFUSION COATING),
HEAT*RUSTSTANT METALS + ALLOYS), INTERMETALLIC

conpouuos, USSR - tu)
LOENTIFIERS: TRANSLATIONS Ful

THE STRUCTURE oF THE OIFFUSTON. LAYERS OF THE

ZHSEK ALLOY AFTER GAS ALUMINTZATION BY THE ;
CIRCULATION METHOD) AND ALSO THE EFFECT OF ;

ALUNINTZING :ON YHE HEAT RESLSTANGE AND LASTING

STRENGTH OF THE ALLOY IS STUDIEDe COMPARATIVE

RESEARCH OF THESE PROPERTTES AFTER ALUMINIZING THE

ALLOY 8Y CIRCULATION METHOD AND IN A POWDER MIXTURE

WAS ACCOMPLISHEDs (AUTHORY ty)
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UNCLASSIFLED h
PDC REPORT atBonaRAﬁnw SEARCH CONTROL NOe¢ /Z0MO6

AD=726 954 L1/3
KAMY BATERIALS AND MECHANICS RESEARCH CENTER WATERTOWN
MA§S

WEAR® AND. EROSTON=RES:ISTANT COATINGS FOR - :
TITANLUM ALLOYS TN ARMY AIRCRAFT. )

BESCRIPTIVE NOTES TECHNICAL REPT4:
oEc 70 23P LEVY MILTON FMORROSSI1.JOSEPH

Lo ‘
REPTs NO AMMRC=TR=70=36
PROV: DA={~T=062105>A=328

UNCLASSIFIED REPORY
DESCRIPTORS? (@COATINGS, ®TITANIUM ALLOYS).

COELECTROLESS PLATING) eNICKEL)) WEAR
RES&STANCEO EROSION:: XNH’“’TIONQ ARMY ATRCRAFT;

DIFFUSLON COA?ING (U}
!DENTIFIERS- PROTECTIVE COATINGS' TITANIYUM ALLOY
GALZSN&Vn TETANIUH ALLOY 8ALIMOLY 2R

D!FFUSION"BONDED ELECTROLESS NICKEL PLATE WAS
INVESTIGATED AS A wEAR'RESISTANT COATING FOR TITANIUM
ALLGYS SAl=6V=2SN. AND BALI“IN0OLV: PLATE

ADHES1.ON AND D{FFUSION ZONE STRUCTURE WERE ASSESSED
BY HETALLOGRLPHXC AND XSRAY DIFFRACTION TECHNIQUES:s
EFFECTS OF THE Q:AFFUSION HEAT TREATHiNTS ON
~MECHANXCAL PROPERT!ES AND MEAR CﬁARACTERlSTlCS OF THE
TITAN;UH ALLOYS WERE DETERHINEDo THE DIFFUS!OQ
BONDING PROUUCED A& SURFACE OF HICKEL~-RICH

.. TNTERMETALLICS WHICH SLGNIFICANTLY IMPROVED THE WEAR
RESISTANGE 'OF THE TITANIUN ALLOYS WITHOUT any
ARPRECTASLE OEGRADATION OF THEIR STRUCTURAL
INTEGRITYs (AUTHORY {ul

-
oo
>
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO» /ZONOG-

AD~727 937 1173 ,
FOREIGN TECHKOLQGY DIV WRIGHT=PATTERSON AFS OHIO

BORON!ZING OF MACHINE AND TOOL PARTS IN
FOWDERED MIXTURES, e

JUN 7% 1P - EPIKivAe Po ;asnxucn Vo
De SKOTLYARENKOsLe As 3SOSNOVWSKIDoLe Ae
‘REPTe NOv FTD=HC=232342~71 )
PROJI AF=7343

UNCLASSIFIED REPORY
SUPFLEHENTARY uore. EOLTED TRANS+ OF TEKHNOLOGXYA 1

~~~~~~

DESCRIPTORS: (eDIFFUSION COATING, BORIDES'Hi WEAR o
RESISTANCE, USSR )
THENTIFIERSS TRANSLATIONS 105

A TECHNOLOGICAL SCHEME IS PRESENTED FOR SOXONIZING

IN SATURATING POWDER MIXTURESs SOME DATA ARE GJVEN

ON THE USE OF THIS METHOD OF BORATION FOR INCREASING
THE SERVICE LIFE OF MACHINE PARTS AND INSTRUMENTS
{AUTHOR} (0)
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‘DDC REPORY BIBLIOGRAPHY - SEARCH CONTROL NOo /10M06

AD=729 82é 1143 13/8 1976
TRW INC CLEVELAND OHIO

A STUDY AND EVALUATION OF THE EFFECTS OF
VARIOUS NEW SURFACE DIFFUSION. TREATMENTS. (v

*QESCR!P?IVE‘NOIE‘ TECHNICAL. REPTO!
AV 71 Fup CHASE y JOSEPH Je TCRUMP, Do
Nol
REPT. NO» ER=7437-2 .
CONTRACT! DAAFGI=70~C~0260
“HONLTORS. AMSWE-RE 7:4=50

UNCLASSIFTED REPORY

oescalrroas. (¥DIFFUSION COATING, SYEEL}) (#CASE
HARDEMING, ®SMALL ARNS}s SMALL ARMSy HARDNESSs
FATIGUE(MECRANICS)s METALLOGRAPHY

EROSION. Uk

A SERIES QF STEELS WERE TREATED WITH VARIOUS
SURFACE COATING PROCESSESe WITH THE EXCEPTION OF
CHROMIUM PLATING, ALL SURFACE TREATMENTS INVOLVED
DIFFUSIONe FOLLOWING METALLOGRAPHIC EXANINATION!
HOT HARDNESS AND' BEND. TESTING CONDUCTED DURING THE
INFTEAL PHASE OF THE PROGRAM) TEN KATERJAL/SURFACE
COAT!NG TREATMENTS WERE SELECTED FOR FURTHER TEST
EVALUATIONe THESE INCLUDED? CHROMIUM PLATED)
CHROM{ZED AND BORONIZED 4150 STEEL? LONITRIDED
NJTRALLOY 135 MODIFIED NITRIDING STEELS

CARBURIZEDy OIFFUSION NITRIDED AND TUFFTRIDED LoOW
CARBON Hwl2 STEEL! AND BORONIZED, SILICONTZED AND
ALUMINIZED 250 MARAGING STEELe THESE MATERIAL
SYSTEMS WERE SUBJECTED TO MECHANTCAL FATIGUEs THERMAL
FATIGUE AND CMEMICAL EROSION TESTSo CONSIDERING THE
RESULTS OF ALL TESTS PERFORMED, THE TUFFTRIDED AND
THE DIFFUSION NITRIDED LOW CARBON H«]2 STEEL APPEAR
MOST PROMISINGS THE 250 MARAGING STEEL WITH VARJOUS
HETALL!C DIFFUSION COATINGS EXHIBITED EXCELLENT
RES!STANCE T0 THERMAL FATIGUE; SUT WAS POOR IN
MECHANICAL FATIGUEs [AUTHOR) fu?
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AD=734 899 ' 11/8
FOREIGN YECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

INCREASING THE RESISTANCE OF MACHINE PARTS TO
SEIZING, {u)

ocT 71 16P NAINAR¢ JIR1 i
REPTA NO» FTD=HG=23=961-71
PROJ: AF=7.343

UNCLASSTFIED: REPORTY

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TRANSe OF HONOe
MATERIALOVY SBORNIK 1769. MATERIALY GDOLNE PROTI
QPOTREBEN] .A METODY JEHO ZKOUSENI (MATERIAL
COLLECTION 1969+ MATERIALS RESISTANY TO WEAR AND
HETHOOS OF TESTINA ITdi PRAGUE, 1969 P8L=92+

DESCRIPTORS! {SANTISEIZE COMPOUNDS *SULFIDES !
(OLuBRICANTSp ¢MOLYBDENUM COMPOUNDS). ,
(’DIFFUSION COATINGy ANTISEIZE COMPOUNDS))
LUBRICATION: FRICYIONs MACHINES,

CZECHOSLOVAKIA ful
IDENTIFIERS? TRANSLATIONS, MQLYBDENUM DISULFIDE,
SULFURIZATION (Ul

A REVIEW IS GIVEN OF THE RESULTS OBTAINED IN
CZECHOSLOVAKIA WITH THE USE OF SULFURIZATION OF
FRICTION SURFACESs AND OF THE MOS (SUBSCRIRT

2) LUBRICANTs (wy
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UNCLASSIFIED
ODC REPORT BIBLIOCGRAPHY  SEARCH CONTROL NO. /ZOMO6

AD=742 37§ 1379 1173
FOREIGN tECHNOLOGYrDTM WRIGHT=PATTERSON AFB OHIO

'PRODUCTION TESTS OF BORONATED, BOROCHROMIZED,
BOROCALORIZED: AND BOROTVITANIUMIZED PARTS OF
TWISTING AND DRAWING. MACHINES) tu)

FEB 72 7P PASECHNIKsSe YAs JKOROTKOV)
Ve Do ’LOKOTOCH vOe Vo JAFAKASEV.oAs Ao
TUTOV4Ge So 4
REPTe NOs FTD=HT=23=1229=71
PROJ: AF=7343

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE! EDITED TRANSs OF ZASHCHITNYE
POKRYTIYA NA METALLAKH (USSR? N3 P220~-222 1970, BY
Vo MESENZEFFo

DESCRIPTORS: ('NACHINE TOCLSy WEAR RESISTANCE),
iCDlFFUSION COATING: MACHINE TOOLS}y HEAT
TREATMENT, DRAWING(MACHINE PROCESSING )y NYLON)

USSR {v)
!DENTIFIERS. TRANSLATIONS» BORIOINGs COLORIZING)
PROTECTIVE COATINGS : (Vi

IT 1S SHOWN THAT PARTS WERE INSTALLED CON: MACHINES

USED FOR HOT DRAWING OF CAPRON FIBERe THE WERR
RESISTANCE OF HEADPIECES STRENGTHENED BY METHOOS OF
THERMOCHEMICAL TREATMENT 1S HIGH, AND THE QUALITY OF
FI1BER PREPARED ON EXPERIMENTAL HEADPIECES 1S

INCREASED 8Y THIS APPROACH, )

112
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DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOa» /ZOMO6

AD=747 42¢ 1176
FORFIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHKIO

DIFFUSION‘INTERACTXON OF COMPONENTS DURING THE

CALORI {ING OF NJOBIUM~TITANIUM ALLOYS, tul
MAY 72 14P VERGASOVsle¢ 1o JLAZAREVHE.
Me § '

"REPTe NOs» FTD®MT=24=1874=71

PROJ: AF=304é

UNCLASSIFLED REPORT

'SUPPLEMENTARY NOTE? EDITED MACHINE TRANSe OF FIZIKA 1

KHIMIYA OBRABOTK] MATERIALOV. (USSR) N4 P46°49 1970,
BY RENE Eo COURV!LL@.

DESCRIPTORS: {#DIFFUSION COATINGs NIOBIUM ALLOYS),
(ONIQBIUM ALLOYS, ALUMINUM COATINGS)y (®TITANIUM

ALLOYS: ALUMINUM COATINGS), HEATwRESISTANT METALS

+ ALLUYS, DIFFUSTON, INTERACTXON50 USSK v}
IDENTIFIERS! CALORIZING, TRANSLATIONS ; 'y

|
f

THE S5TUDY CONCERNS THE PROCESS. OF THERHAL'DF#RUSLON
CALORIZATION OF NIOBIUM ALLOYS WITH TITANIUH :(FROM

5 TO 50 WTe PERCENT)s THE REDISTRIBUT!ON of
COMPONENTS. IN BOTH THE ALLOY AND COATING, AND THE
*ASCENDING® DIFFUSION OF TITANIUM INTO THE COATING,
WHICH I'S EXPLAINED BY THE HIGH DIFFUSION MOBILITY OF
FITANIUM AND THE THERMODYNAMIC CHARACTERISTICS OF ITS
INTERACTION WITH ALUMINUM,. THE RESISTANCE OF THE
COATING TO OXIDATION AT 1100 AND 1200 DEGREES T HAS
BEEN ANALYZED AND THE COMPOSITION ‘OF THE CORROSION
PRODUCTS OF THE ALITIZED ALLOYS DETERMINED.

CAUTHOR) vl
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AD=748 021 1173
FORZIGY TECHNOLOGY DIV WRIGHT=PATTFPSON AFB OHIO

THE RESULTS OF TESTS OF METALLIC AND
POLYMER COATINGS OF STEEL PIPELINES OF

SHIPS) tyl

JUN 72 22p ZHURWNs Vo TLENMLOVAsLe ;

Ne ISUPRUNyAs | |
REPTs NOw r\a-nr ~24=1738=71

PROJS FTD=6010BG10A .

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! EDITED MACHINE TRANS. OF TSENTRALNY!
NAUCHNO®ISSLEQOVATELSKIT INSTITUT, MORSKQGO FLOTA.
TEKHNICHESKAYA EKSPLUATATSIYA MORSK0&GO FLOTA

~ AUSSR) N116 PB2=97 1949, BY FRANCIS T+ RUSSELLs

DESCRIPTORS! (®COATINGS) 9CORROSION INHIBITION),

PlPESa STEELy PLASTIC COATINGS, METAL COATINGS,

ZINC COAT!NGS: ALUMINUM COATINGS, CHROMIUM,

DIFFUSION COATING, USSRy SHIPS (v}
IDENTIFIERSS TRANSLATIONS (ul

RESULTS OF LABORATORY, STAND, AND FULL~SCALE TESTS

OF SEA WATER=RESISTANCE SHOWN BY THERMODIFFUSION~
CHROMTUM, ALUMINUM, AND POLYMORIC COATINGS ARE
PRESENTEDe BASED ON THESE TEST RESULTSs THE
EFFECYIVENESS OF EACH OF THE COATINGS LISTED IS
EXAKINEDy AS 1S THEIR USEFULNESS IN PROTECTING STEEL
SHIP PIPELINES AGAINST CORROSIONs {AUTHOR) tul

~ 114
B UNCLASSIFIED /20108
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UNCLASSIFIED \
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO+ /Z0MO6

AD=749 089 1173
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER CHARLOTTESVILLE

VA

INFLUENCE OF DIFFUSION COATINGS ON STEEL
PRODUCT STHENGTH. vl

AUG. 72 d79P KARPENKO,Ge Vo 1POKHMURSKIT,
Vo 1+ 3DALIISOVsVé Be FZAMIKHOVSKIIjVe Seo |

REPTe NOwe rsvc HT=23~1139-72
PROJ: FETC-T702301230%

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE? TRANSe OF MONO. VLIYANIE
Dxrruzxonuvxu POKRYTII NA PROCHNOST STALNYKH
120ELIT, KIEVy 1971 167Pe

DESCRIPTORS: (eDIFFUSION COATING, ®STEEL), METAL
CONTINGS; STRESSES) "CASE HARDENINGy PROTECTIVE

TREATMENTSy MICROSTRUCTURE, CORROSIOH, USSR tul
IDENTIFIERS! TRANSLATIONS) PROTECTIVE COATINGS)
RESIDUAL STRESSES ty)

THE EFFECT OF GALVANTC AND PRINCIPALLY OF DIFFUSION
COATINGS OF STEEL PROGUCTS ON THEIR SHORT=TERM STATIC
AND FATIGUE STRENGTH IN ATR AND IN CERTAIN WORKING
MEDIA 15 EXAMIREDe THE ROLE OF RESIDUAL STRESSES IS
EXAMINED AND A NEW CLASSIFICATION OF THEM IS
PROPOSED. IT 1S SHOWN POSSIBLE TO CURE CRACKSTYPE
DEFECTS BY MEANS OF QIFFUSTION METALLIZATION ANG
RESTORATION OF THE INTEGRITY AND STRENGTH OF
DEFECTIVE PARTS. CERTAIN METHODE OF INTENSIFYING

THE PROCESSES OF DIFFUSION SATURATION ARE OFFERED.
(AUTHOR) ty)
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AD~750 §33 1473 13/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB 0H10

THE INFLUENCE OF SOME GALVANIC AND
THERMOD IFFUSTYE COATINGS ON THE ODURABILITY OF

SKAFTS AND HINGED- JOINTS» (v}
AVG 72 1P PAVLENKO)Ye Se IPREISiGs
Ae | T T -

REPTe NOs» FTD=MT=24=]09~=72
PROJS  AF=7343

UNCLASS.IFIED REPORT

SUPPLEMENTARY NOTE! EDITED MACHINE TRANSe OF
TEKHNOLOGIYA I ORGANIZATSIYA .PROTZVODSTVA (USSR} N4
P27=29 19704 BY LHARLES T+ GSTERTAG JRs

DESCRIPTORS: (®COATINGS; WEAR RESISTANCE), METAL
COATINGSy DIFFUSION COATINGt CHROMIZING, BUSHINGS,
STEELs ANODIC COATINGS, METAL JOINTSs USSR (ul

IDENTIFIERS: TRANSLATIONS fu)

THE EFFECY OF CERTAIN GALVANIC AND THERMODIFFUSIVE

COATINGS ON THE WEAR RESISTANCE OF PARTS OF LOW LOAD
HIGH SPEED HINGED ASSEMBLIES IN ROGKER MOTION 1S
DESCRIBEDe (AUTHOR) )
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe /Z0MO6

AD=753 327 ‘19/§ 13/8
11T RESEARCH INST CHICAGO IL{

GAS=PRESSURE BONDING OF MULTILAYER GUN

BARRELS {yd
DESCRIPTIVE NOTE: TECHNLCAL REPT«y ‘ ‘
JUL 72  BSP BEAL ) ROY Eo WATHOUGH
THOMAS

REPTs NOe I1ITRI~B&108«4
CONTRACT: DAAFOI=71~C~002!} :
MONITOR! SWERR TR=72=42

UNCLASSIFIED REPORT

*

DESCRIPTORS: (®REFRACTORY METAL ALLOYS: #DIFFUSTON
COATING)y {®GUN BNRRELS. *RIFLING), INERT GAS
WELDING, COHPOSITE MATERIALS, MANUFACTURING METHODSY

‘BOND'ENGy TEST METHODS (v)
IDENTIFIERS: GAS PRESSURE BONDING), GUN BARREL
LINERS | ()

A PROGRAM WAS UNDERTAKEN BY YHE RESEARCH

‘DIRECTORATEo WEAPGNS LABORATORY. AT ROGK

ISLANDQ TO DETERMINE THE FEASIBILITY OF USING GAS
PRESSURE TECHNILQUES FOR PRODUCTION CF LINED,

PRERIFLED GUN BARRELSo PRESSURE CONTAINERS

CONSTRUCYED FROM SHORT=LENGYH TUBULAR STFEL SECTIONS
MACHINED TO. GUN BARREL BORE DIMENSIONS WERE USED 1IN
THIS EXPERIMENTe FROM THE RESULTS OF THE TESTS ’
PERFORMED WITH LOW=YIELD STRENGTH MATERIALS (COPPER

AND MONEL), A SUITABLE PROFILE REPLICATION WAS

NOT ATTAINED ON THE RIFLE SURFACEs ON THE ‘BASIS OF

TEST DATA OBTAINEDy FORMING A RIFLING PROFJLE AND
BONDING WITH A TANTALUM ALLOY ON AIS] 4130 STEEL

WERE FOUND TO BE IMPRACTICAL WITH GAS PRESSURE

BONDING TECHNIQUESs (AUTHOR) (Ul
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UNSLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MO6

AD=758 885 1473 1378 1176
DEFENCE RESEARCH INFORHMATION CENTRE ‘ORPINGTON .-
(ENGLAND)

THE INFLUENCE OF ENVIRONMENT AND SURFACE
CONDITION ON THE PROPERTIES OF MATERIALS.
THE STRENGTH OF MEDTUM CARBON STEEL,

CHROMED BY YARITOUS METHODS, tu)
{
APR 73 9P KLRPENKOyBo -3GORBUNQV /N
Se ;

REPTe NOo DRIC=TRANS=2156» DRIC=BR=30436
UNCLASSIFIED ‘REPORT

SUPPLEMENTARY NOTE! TRANS¢ OF FIZIKO=KHIHICHESKAYA
HEFHANIKA MATERIALOY (USSR) Vi N2 #119=123 9684 BY
Po No HILES :

DESCRIPTORSS ' (#STEEL, CHROMIZING)s DIFFUSION
COATING)y PROTECTIVE TREATMENTS)

" FATIGUE (MECHANICS )y IMPREGNATION, CORROSION
RESISTANGEs FATIGUE(MECHANICS) s MANUFACTURING
METHODS; USSR
IDENTIFIERS: TRANSLATIGNS

-~

EQUIPMENT 1S DESCRIBED FOR CHROMING STEEL BY
GASEOUS AND VAPOUR~PAASE METHODSs THE STRUCTURE GF

DIFFUSION LAYERS FORMED BY A VARIETY OF CHROJING
METHODS ARE STUDIED» AY EQUAL THICKNESS OF -

DIFFUSION LAYERS THE GREATEST FATIGUE STRENGTH S
OBSERVED [N STEELS /CHROMED BY VAPOUP*?H‘SE AND

GASEQUS GONTACY METHODS CORROSION FATIGUE

STRENGTH DEPENDS ON THE THICKNESS AND DENSITY OF THE
DIFFUSION LAYER IT HAS 175 GREATEST vALUE IN STEELS
AFTER GAS CONTACT CHROMINGe (AUTHOR) (u)
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AD=760 345 1173 ;
CARNEGIE=MELLON UNIV PITTSBURGH PA ozrr OF METALLURGY AND:
MATERIALS SCIENCE

KINETICS OF PHASE LAYER GROWTH DURING
ALUMINTDE COATING OF NICKEL. ty)

DESCRIPTIVE NOTE! TECHNICAL REPTey )
APR 73 3P HICKLANTHONY Jo $HECKEL
RICHARD We
REPTs NOo TRwi
CONTRACT: NOOCi4=47=A=03}4=0017
PROJ: nR=031~7.14

UNCLASSIFIED REPORT

DESCRIPTORS? (®ALUMINUM COATINGS: *NICKEL ALLOYS):
DIFFUSION CPATING, PHASE STUDIES) MATHEMATICAL
MODELS {y!

THE DIFFUSION COATING OF NICKEL WITH ALUMINUM WAS
STUDIED QY A IWNO~STEP PROCESS INVOLVING ENITTALLY AN
INFLUX OF ALUMINUM AT THE SURFACE (ALUMINIZAYION)

AND LATER A PARTIAL HOMOGENTZATION OF THE ALUNINUM»
RICH REGION UNDER CONDIT!ONS oF ZERO SURFAGE FLUX.
THE TWO-STEP PROCESS WAS STUDIED IN THE TEMPERATURE
RANGE FROM 870 TO 1000Ce THE ALUMINIZATION STEP

WAS CHARACT&RKZED MATNLY AS THE RAPID: PARABOLIC
GROWTH OF THr T2AL3 PHASE (GAMMA) AT THE

SURFACE» THE HOMOGENIZATION STEP WAS CHARACTERIZED
MAINLY AS THE RELATIVELY SLOW THICKENING OF THE

N1AL PHASE 1DELTA)y PRIMARILY BY THE SOLUTION

OF THE GAMMA PHASEe A MATHEMATICAL MODEL WAS
DEVELOPED, USING NUMERICAL ‘METHODS AND COMPUTER
TECHNIQUES) WRHICh YIELDED GROWTH RATE PREDICTIONS FOR
THE VvARIOUS PHASE LAYERS IN AGREEMENT WITH
EXPERIMENTAL OATAe THE MODEL WAS USED TO DEFINE

THE CRITICAL PARAMETERS CONTROLLING GROWTH KINETICS
FOR THE TWU=STEP PROCESSe (AUTHOR) (i
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UNCLASSIFIED
‘DDC. REFORT BIBLIOGRAPHY SEARCH CONTROL NCo /Z0MOS

kD=808 52¢ 1176 13/8
Py PONT DE NEMOURS {E I') AND €O INC NILHINGTON DEL
PIGNENTS DEPT

DEVELOMHENT OF COATINGS FOR PROTECTION OF DISPERSION
STRENGTHENED NICKEL FROM OXIGATIONW PART 1l
DEYELOPMENT OF CR=AL COATINGS BY VACUUM PACK
TECHNIQUES {u}

DESCRIPTIVE NOTE: FINAL SUMMARY REPTe | FEB=31 DEC 45,
MAR 66 liap ~ GADDJo Do i

CONTRACT: AF 331415)=j704

PROJS  AF=T312

TASKS 731201

‘MONTTOR: AFML TRwbbel7opT=2

UNCLASSTFPED REPORTY

SUPPLEMENTARY NOTE! SEE ALSO PART 3, AD=808 523.
PREPARED N COOPERATION WETH TRWy INCe, CLEVELAND,
OHIOs HATERIALS AND PROCESSES DEPT.

DESCRIPTORS® (eNICKEL ALLOYS, ®DISPERSTON

HARDENING), (®&LUMINUM COATINGS, NICKEL ALLOYS),
(®CHROMIUM:y #DIFFUSTION GOATING)y MICROSTRUCTURE
OXIDATION, PROTECTION, EFFECTIVENESSy THERMAL

SHOCK» TENSILE PROPERT.IES) STRESSES RUPTURE

COATINGS, CORROSWON INHIBITION) CHROMIZING,

AtTIVE; OXIDES, CHROMIUM COMPOUNDS, CHLORIDES),
FLUORIDES, IODIDESa AMMONTUM -COMPOUNDS, SODIUM
COMPQUNDSs ALUMINA, SPRAYS, SLURRY COATING:

VACUUM y)
IDENTIFLERST NICKEL TD{NI=2THO2), PACK

CEMENTATION PROCESS CHROM!UM(!!!) CHLORIDE,

AMMONTUM CHLORIDE, AMMONIUM IODIDE, SODIUM

FLUORIDE, ALUMINUM OXIDE (V)

k PROGRAM WAS CONDUGTED TO DEVELOP VACUUM PACK
PROCESSING PARAMETERS FOR REPRODUCIBLY FORMING THE
DUPLEX CR<AL COATING SYSTEM ON TD NICKEL.

TARGET PROTECTIVE CAPABILITIES OF 500 HOURS CYCLIC
OXIDATION PROTECTION AT 2200 F AND 100 HOURS
PROTECTION AT 4GB0 F WERE ACHIEVED AND DEMONSTRATED
WITH THE VACUUF PACK CR=AL COATING» DATA ARE
PRESENTED DETAILING THE PARAMETERS REQUIRED TO FORM
THE CReAL COATING ON TD NICKEL BY THE VACLUM

PACK PROCESSe PARAMETRIC STUDIES WERE CONDUCTED IN
BOTH LABGRATORY SIZE (3 IN DYAMETER X 8 IN

RETORY) AND PILOT SCALE (8 IN DIAMETER X 20 IN
RETORT) COATING FURANCESe A SPRAYeDIFFUSION
TECHNIQUE WASG ALS0 DEVELOPED FOR FORMATION OF THE
DUPLEX CR=AL COATING ON Tp NI&KELa (v)

UNCLASSIFIED /20106
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AD=836 775 1378 . 20441}
IIT RESEARCH INST CHIcAGD TLL

EVALUATION OF NONDESTRUCTIVE TESTING TECHNIQUES OF
DIFFUSION COATINGSs tu)

DESCRIPTIVE NOTE? FINAL REPTs APR 6&=~JUL 47,
MAY 48 §27 KARPLUS He Be ISEMMLERRe

Ao JARNESENBe Eo 3}
REPTe NOo JITRI=MGI2P

CONTRACT! AF 331615)-5294
PROJS AF=7351

TASKS 735109
AONTTORS AFML  TR=47-358

UNCLASSIFIED REPORT

DESCRIPTORS: (*DIFFUSION COATINGs. NON=DESTRUCTIVE
TESTING) 3 VISUAL INSPECTION, NUCLEAR INDU5TRIAL
APPLICATTONS, FLUORESCENCE; BACKSCQT?ER!NG:

RAYS) ULTRASONIC PROPERTIES, SEEBECK EFFECT, BETA-

RAY SPECTRUM ()
!DENTIFIERS‘ X=RAY FLUORESCENCE, EDDY
CURRENTS vl

THREE NOVEL NONDESTRUCTIVE TESTING METHCDS OF

DIFFUSTON COATINGS WERE COMPARED WITH OTHER METHODS
AND CHECKED AGATNST HICROSCOPIC EX&HIHAT!DN BY
SUBSEQUENT SECTLGNYNG oF SUSPECTED DEFECTS

METHODS. USED CONSTSTED OF A BETA BACKSCATTERy X=

RAY. FLUORESCENCE AND A MAGNETIC EDDY ‘CURRENT
TECHNIQUEs TRE EDDY CURRENT TECHNIQUE SHOWED THAT
VARIATIONS N COATING THICKNESS AND LOCAL DEFECTS CAN
BE READILY OBSERVEDe THIS METHOD CAN BE USED TO

SCAN LARGE AREASe SCANNING SPEED WAS L!MITED BY

THE MECHANICAL SYSTEM USED FOR SCANNING PURPOSES-

THE SETA BACKSCATTER METHOD YIELDED LOW SENSITIVITY

AND A RATHER LOW SCANNING SPEED OF ABOUT G5 SQUARE
CENTIMETER PER HINUTEs X=RAY FLUORESCENCE WAS

CARRIED OUT ONLY AT A FEW SPOTSe SCANNING RATES OF
THE ORDER OF | SQUARE CENVIMETER PER HOUR WERE

OBTAINEDe IMPROVED GEOMETRY CAN INCREASE THIS BY

AN ORDER OF HAGNITUDE BUT EVEN SUCH INPROVEMENT IS5
NOT LIKELY TO BE COMPETITIVEe. (AUTROR) By
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DDC REPORT BEBLIOGRAPHY  SEARCH CONTROL NO« /ZOMOS:

AD=84Z 889 {dsd 13/8

BATTELLE HMEMORLAL INST COLUMBUS OHiIC D EFENSE METALS
INFORHATION CENTER ‘

REVIEW OF RECENT DEVELOPMENTS, OXTDATION=
RESISTANT COATINGS FOR REFRACTORY METALS: )

NOY 62 ae ALLENBe Co 1

UNCLASSIFIED REPORY

DESCRIPTORSS {®REFRACTORY METAL ALLOYS: DIFFUSTON
COAT1NG)» H1GH=TEMPERATURE. RESEARCH LIFE
EXPECTANCY: INTERMEVALLIC COMPOUNDS, NIOBXUM ALLOYS,
SLUKRY COATING, TURBINE BLADES, HEAT TREATMENT,
IRIDIUM ALLOYS, CHROMIUM ALLOYSy TRON ALLOYS.
SILICON ALLOYS: VANAD FUM ALLOYSy NICKEL ALLOYS,

NONe= DESTRUCTIVE TESTING

!DENT!F!ERS-' ANNOUNCEMENT BULLETINSy EVALUATIONy
NLOBEIUM ALLOY 8566y NIOBIUM ALLOY C=129Y,

NICBTUM ALLOY Cé=72, NIOBIUM ALLOY XB=38 (w

tul

A MANUFACTURING HETHOD FOR PRODUCING CHROMIUM=
TITANIUM=SILICON COATINGS aN LARGE COLUMBIUM=ALLOY
PARTS HAS BEEN DEVELOPEDe THE FPROGRAN WaAS
KCCOMPLISHED IN THREE PRINCIPAL AREAS AS FOLLOWS:
(1} SCALE=UF OF THE DIFFUSION PACK PROCESS,

(2) SCALE=UP OF THE SLURRY DIFFUSION PROCESS, AND

{3) PRODUCTION PROOF -GF THE SLURRY=DIFFUSIQN

PROCESSs {AUTHORY} {y)
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AD=843 767 R X241 1173 i1/8 A
POREIGN TECHNDLOGY D!V-HRIGHT'PATTERSON AFg OHIO

INCREASING THE WEAR RESISTANCE OF HUACHINE
PARTS BY DIFFUSTIVE SULFIDUZATION AND

- MOLYBDERUN DISULFIDE, . ) tut

AUG 48 3P NAINARsJé SHASIL,Fe 1§
REPTe NOs FTD=HT=23=242-68

UNCLASSIFIED REPORT

‘SUPPLEMENTARY NOTE EDITED TRANS: OF STROJIRENSTV]

(CZECHOSLCVAKIA) Vl7 N6 P426=436 1967, BY He .
PECK»

DESCRIPTORS? COMACHENES SWEAR RESJSTANCE),
{oLUBRICANTS) DIFFUSION COATING), SOLIDS:
MOLYBDENUM COMPOUNDS, SULFIDES, MICROSTRUCTURE,

FRICTFONs HARDNESS», CZECHOSLOVAKIA (Ul
IDENTIFIERS? TRANSLATIONSs MOLYBDENUM DISULFIDEs
SGLID LUBRICANTS fui

THE AUTHORS REVIEW THE RESULTS OF CZECH RESEARCH

ON METHODS OF ANTIFRICTION SURFACE=TREATMENT OF IRON=
BASE MATERIALS AND THE EXPERIENCE OF THE INDUSTRY
WITH THESE METHODS. TWO METHODS ARE DISCUSSED?
SULFIDIZING AND THE USE OF SOLID NOLYBDENUM=
DISULFIDE~BASE LUBRICANTSe ORIGINALLY SULFIDIZING

WAS DONE IN A FUZED=SALY ©ATH, BUT LATELY NUMEROUS
PLANTS HAVE INTROOUCED SULFIDIZING IN A GASEOUS
ATMOSPHERE (SULFONITRIDING)« THE PRESENT

CAPACITY OF SULFIDIZING EQUIPMENT 1S ABOUT 3000 TONS
PER YEAR WITH TWO DAILY SHIFTSe A WIDER USE OF

SOL*D MOLYBDENUM=DISULFIDE BASE LUBRICANTS DATES BACK
TO 1960 WHEN SOME CZECH CHEMICAL PLANTS BEGAN TO
PRODUCE MOLYBDENUM DISULFIDEe LATELY MOLYBDENUM
DISULFIDE HAS BEEN USED AS SUCH AND IN COMBINATIONS
WITH CONVENTIONAL LUBRICANTS IN NUMERDUS
APPLICATIONS, INCLUDING THE LUBRICATION OF MOV.ING
MACHINE PARTS AND METAL~FORMING OPERATIGNS ()
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POC REPORY BIBLIOGRAPHY SZARCH CONTROL NOe /Z0MO6

RO=~883 046 §1173 i1/6 /8
3\JRH EQUIPNMENT GROVP CLEVELAND OHIO

" SBNELOPMENT OF IMPROVED COATINGS FOR NICKEL~
AND JOBALT=BASE -ALLOYS 7 (y)

DESCRIPTIVE NOTE! FINAL TECHNICAL SUMMARY REFT. 1 JUN
6831 JUL 70,
PEC 70 31iP NEJEDLIKsJAMES Feo }
REPTs NOo ER=7305«F
CONTRACT! F33615-680C~]628
PRCUS AF=7312
TASK: 7312014
HONITORS AFML TR=70%208

UNCLASSIFIED REPORT

DESCRIPTORS: (COATINGS ®CORROSION INHIBITIONY:
{eNICKEL ALLOYS, COAT!NGS). (eCOBALT ALLOYS,
COATINGS)y {®GAS TURBIWNE BLADESy PROTECTIVE
“HREATMENTS), DIFFUSION COATXNGs HEAT=RESISTANT
METALS + ALLOYS, ALUMINUM ALLOYS, IRON ALLOYS,

CHROMIUM ALLOYS, MECHANICAL PROPERTIES {u)
IDENTII'IERSY SUPERALLOYS), SPROTEGTIVE ,
COATINSGS: (y)

THE PURPOSE OF THIS STUDY WAS TO DEVELOP AND

UPGRADE ALUMINUM CONTAINING COATING SYSTEMS FOR THE
PROTECTION OF NICKEL AND COBALT ALLOYS USED IN GAS
TURBINE HOT SECTION COMPONENTSs A COMPREHENSIVE
INVESTIGATION OF MODIFYING ELEMENTS WAS UNDERTAKER
AND CORRELATED WITH HOT CORROSION RESISTANCE AND
DIFFUSIONAL STABILITY UNDER BLADE AND VANE CYCLE
CONDITIONS 11950 AM™ 2200F PEAK TEMPERATURES,
RESPECTIVELY)s THE MODIFYING ELEMENTS AND
COMBINATIONS EVALUATED WERE CO¢ MNy CRy TA,

FEy MGy SIy Yy CR=MN, CO~CR AND FE=

CRe THE INFLUENCE OF THE MODIFIED COATINGS ON
MECHANICAL PROPERTIES, STRESSwOXIDATION, IMPACY AND
THERMAL SHOCK OF THE 'SUPERALLOYS WAS ALSO DETERMINEDs
(FAUTHOR ) tyd
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CORPORATE AUTHOR -~ MCNITORING &

SAIR FORCE AVIONICS LAS HRIGHT-
PATTERSON AFB OHIC
@ e
AFAL~TR=70-328
PLLASHMA ANODIZATION,
AD=722 490
¢ ¢ &
AFPAL~TR=72-362

4D-7480 171

eAIR FORCE CAMBRIDGE RESEARCH LABS L G
HANSCOM. FIELD MASS
e & O
AFCRL=47-0543
PEKFORNANCE OF THIN FILN .
HUMIDITY SENSORS: :
AD=463 757 \
‘. & @
AFCHL-72-0546
CONTROLLED SECTIONING TECHNIQUE
FOR SHMALL GALLIUM ARSENIDE SAHPLES,
AD=749 598

®AIR FORCE INST OF TECH WRIGHT=
PATTERSON AFB OHIO- SCHOOL. -OF
ENGINEERING

& a8
GGC/EE/TTRI2 )
MULTI-WAFER PLASMA ANODIZATION.
AD=746 003

SAIR FORCE MATERIALS LAB. WRIGKT~
PATTERSON AFB ov10
¢ & @
AFHL=TORGY 71
OIFFUSILN COATING FROCESS FOR
COLUAZILA dASE ALLOYS.
AUS603 007
e 3 9
AFHL=TRwb6=HT=PT=2
DEVELOPHENT OF COATINGS FOR
PROTECTION OF DISPER5ION
STHENGTHENED NICKEL FROM OXIDATIONs
PART Ile ODLVELOPHENT OF CR=4L
COATINGS BY VACUUM PACK TECHNIQUES.
AD=B0& 52U
*® &
AFHL=TR=67=71
OPTINIZATION AND EVALUATION OF
ALUHINUM SEALING.

01
UNCLASSIFIED

GENCY

AD-812 998
e v e
-AFHL=TR=67+358

EVALVUATION OF NOMDESTRUCTIVE
TESTING TECHNIQUES or CIFFU3I0N

" COATINGSe
AD#836.775 -
i [ I }
ATHL=TR=67=421

EFFECTS UOF VACUUN=ULTRAVIOLEY
ENVIRONMENT. OH OPTICAL PROPERTIES
OF BRIGHT ANOD]ZED ALUMINUN
TEMPERATURE CONTROL COATINGSs

AD=834 534
o & &

AFHL=TR>70~208

DEVELOPHENY OF IWPROVED
COATINGS FOR NICKEL=AND COBALT=BASE
ALLOYS' ’

ADS883 044 )
v & 9
- TR=64+355

EFFECTS OF VACUUK-ULTRAVIOLEY
ENVIRONMENT OF THE OPTICAL
PROPERTIES OF BRIGHT ANODIZED
ALUMINUMe.

AD=612 774

oAIR FORCE OFFICGE OQF SCIENTIFIC
RESEARCH ARLINGVON VA
T .
AFOSR=TR~72-209}
LOw TEMPERATURE METAL OXIDE
DEPOSITION BY ALKOXIDE HYDROLYS1S,
AD=751 203

‘@ KANY ELECTRONICS COMMAND FORT

MONMOUTK N J

L I 2
ECOH~=0184=5~72
HAGNESTUR FILM STUDYs
AD=764 253

SARMY ENGINEER RESEARCH AND
DEVELOPHERY LABS FORT BELVOLIR VA
. . 8
AERDL~T=1813=65
THE STRUCTURE OF THIN ANODIC
FILKS ON ALUMINUM SURFACES,
AD=476 44Y4
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ARM=ARY

AERUL=T=1823~66
HARD ANOD!ZING OF BAKED
ALUMINUN POWDEH, r
AD=630 588
” €& &
AERDL~T#1B24~64
OPTICAL STUDJES ON ANODIC UXIDE
FILES ON ALUMINTUM (17110,
AD=631 171
» &« @
RERDL=T=18375&
ORIGINAL roduonv ALUMINUH 'iL
294940 AS NEWER GLAZING MATERIAL
AC~631 178 7
[
AERDL-T~1352x66
HEW FINDINGS ON ANODIC
OXIDATJON OF ALUH!NUH-
AD-bi] 932 )
e » w
AERDL-T~}854=44
N ANODIC -OXIDATIUN. OF ALUMINUM
IN: CHRONIC ACIDo
AD~635 w47
& 6
KERDL~T~1855566
ON' THE PORMATION OF nOT
COMPLETELY WEAR~RESISTANT -COAYV.INGS
0N THE ANODIC OXIDE FILH WHEN
ADDING CERTAIN DYES T0 THE SEALING
BATH.
AD=&35 648
* & -8
AERDL~P=1877<b¢
DIFEUSED LAYERS OF
SEM!CONDQCTlVE COMPOUNDS OF GROUP
111_AND V,
ADm&YY 277

4ARNY FOREI%N SCIENCE AND TECHNOLOGY
CENTER CHARLOTTES TLLE VA
e s &
FSTCHY=23w (139~ 2
INFLUERCE OF DIF, USION COAYiNGS
ON STEEL PRODUCY STR’“GTH’
AD=~74% 089 -

SARMY FOREIGN SCIENGS AND TECHNGLOGY
CENTER WASHINGTCN D ¢
. & »
FSTC HT=23%141~69

0w2
UNCLASSIFLIED

UNCLASSIFIED

SILICATE=ZINC AN?!FOULKNG !
PAINTS, STUDIES ON. ANT!FOUL!NG
PROPERTIES,
AD=488 536

SARNMY MATERIALS AND: SECHANICS RESEARCH
CENTER WATERTONN MASS
*-¢ &
7 AMHRC=TR=70=36
WEAR~ AND :nosxou-nesxsrunr
COATINGS FOR- TITANIUM ALLOYS. IN
ARHY AIRCRAFT.
AD=T26 954

SARNY MISSILE -COMAAND REDSTONE
ARSENAL ALA STRUCTURES AND
MECHANICS LAS

» & &
RS®TR=48=11
SELFSHEALING PROTECTIVE
COATINGS
AD=845 116

SARHY MOBILITY EQUIPMENY -RESEARCH AND
DEVELOPMENT LENTER ‘FORY IELVG!R VA

OQQ
USAnsaoc-19t9
CATASTROPHIC PLTTING OF
ALUNINUM=ALLOY [ALMAG 35) CASTINGS
DURING SULFURIC ACID ANODIZING,
AD=666 217
* & @
USAMERDL=1952
DEVELOPMENT OF A CONTINUGUS
HARD=ANODIZED ALUMINUM SURFACE,
AD=699 350

SARMY NATICK LABS MASS
.'O
us‘.pl.gs.fﬂ—équssa €
WRY A OLEAD CHEMISTRY!
SYNTHESES aND APPLICATIONS.
AD=491 725

SARMY NAVICK LABS: MASS CLOTHING AND
PERSONAL LIFE SUPPORT EQUIPMENY LAB

LI
C/PLSEL=64
ORGANOLEAD CHEHISTRY?
SYNTHESES AND APPLICATIONS.
{USA=NLABS=TR=69~5E5=CE)
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AD=4%) 725

SARMY RESEARCH OFFICE OURMHAN N ¢
® o 8
AROD=423352~C
GAS PHASE ANOOIZATION OF
TANTALURS
AD~445 243
* o9
ARQD=5063:3-nC
ELECTRON MICROSCOPE STUDY OF
BREAXDOWN AND REPAIR OF ANOD IC
FILMS ON ALUMTNUM,
AD=762 995 '
o o @
AROD~5063:4~0C
ELECTROLYTIC BREAKDOWNOF.
ANODIC FILMS ON. ALUMINUM,
ADS732 718

SARKY WEAPONS COMMAND ROCK ISLAMD ILL
SENERAL THOMAS J RODMAN LAB
* o #
SWERR=-TR~72542
GAS=PRESSURE ‘BONDING OF
HULTILAYER GUN GARRELS.
AD=753 327
SARMY WEAPONS.'COMMAND ROCK ISLAND ILL
RESEARCH: AND ENGINEERING
DIRECTORATE
¢ 5 o
ANSWE=RE=70-129
ELLIPSONETRIC STUBY OF THE
OXIDATION OF MILD STEEL IN AQUEO0US
SCLUTIONS.
AD=714 UGS

SARKY WEAPONS COMMAND ROCK -1SLAND ILL
RESEARCH DEVELOPMENT AND
ENGINEERING DIRECTORATE

S

h e
AHSWE=RE~7]-50
A STUDY AND EVALUAYION OF THg
EFFECTS. OF VARIOUS NEW bURFACE
DIFFUSION TREATHENTS.
AD-729% 8246

¢ATOMIC WEAPONS RESEARCH ESTABLISHMENT

ALDERNASTON (ENGLAND)
. . @

0wl
ONCLASSIFIED

ARNSIR]

AVWRE=0-22/67
FACTORS AFFECTING THE ADHESION
OF SURFACE COATINGS 7o ANODISED
ALUHlNlUH ALLOYS.
(DeNAT~144)
-AD=640- 411

SBATTELLE MEMORIAL INST COLUMBUS -0K10
DEFENSE METALS INFORNATION CENTER
e e o
REVIEW OF RECENT DEVSLOPMENTS,
OXIDATION=RFSISTANT. <JATINCS FOR
REFRACTORY 1:TALSs ~
AD=842 a8y -

SBOEING SCIENTIFIC RESEARCH LADS.
STATYLE WASH' SOLID. STATE PHYSICS
LAB

s 00
DI-82=082%
DIELECTRIC PROPERTIES OF
SURFACE OXIDES ON ALUMINUM,
AD-485 577

SBOEING SCIENTIFIC RESEANCH Lads
S!ATTLE WASH
LI I
Dle 82'3?26
ELECTRICAL IMPEDANCE OF
ALUNINUM SURFACE OXIDE,
AD=697 147

*BRITISH COLUMBIA RESEARCH. COUNCIL
VANCOUVER
IR
HIGH RESRSTANCE ANODIC OXIDE
FICNS ON ALUMINIUH,
‘tORB=REPRINT=2707)
AD-bE; 835

*BRITISH COLUMBIA. UNIV VANCOUVER DEPTY
0F ELECTRICAL ENGINEERING
LI
AN CLLIPSOMETRIC STUDY OF
STEADY-STATE HIGH FiELD lONIC
'CONDUCY1ON IN ANOPIC OXIDE FILMS ON
TANTALUM) ‘NTOBLUM, AND- SILICON»
AD-635 667
L2 B
PLASHA ANODIZATIONS
(AFAL=TR=70+328)
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8RI=DEF
" Ap=722 490
. B LI
PLASHA- ANODIZATION
{AFSLeTR=72=342)
AD=740 171

*3R1TISH NON=FERROUS. RETALS RESEARCH
hSSOClAY!ON LONDON (ENGLAND)
. 0@
A=1536MAL/E
SURFACh TREATHENT oF YlYANlUH
ALLOYS; A REV!E‘ OF PU3LISHED
!NFORHAT!ON. -
{MA=S/T=MERD=.45)
AD=469 954 °

SCALIFORNIA UNLV LDS ANGELES SCHOOL
OF ENGINEERING AND: APPLIED SCIENCE

[ BN N
UCLA~ENG~7.283

- THE PROPERTIES OF RARE EARTH

HETALS AND -ALLOYSe
AD=750 4]0
'CARNEGIE'“ELLON UNLY PIIYSSURGN A
DEPT oF HlflLLURGY AND M. ?ERIALS
SCXENCE
T
JR=}
KINETICS OF PHASE LAYER GROWTH.

DURING ALUMINIDE COALING OF NICKELe
AD~760 35S

®CENTRAL INST OF FISHERIES TECHNOLOGY
COCHIN (INDIA}
L 2N T
ANTIFOULING PROPERTIES OF
'EMERALD GREEN': A PRELIMINARY

0BSERVATION,
AD-686 933
SCLAPP (WILLIAM F) LABS INC DUXBURY
HASS
* a @
11842

PRESERVATIVE THEATED MARINE
EXPOSURE TEST PANELS, HSIA 1953

SERIES
AD=257 204 K
¢ & @&
12814
04
UNCLASSIFIED

. ) WNCLASSIFLILD

SOUTVERN YELLOW PINE SAPWOOD
PANELS WITH COPPER SULPHONATE,
AD~400 %415
LI
WFCL~12007 _
PARINARIUM SPe = LIBERIAN PlHE~
AFRICAN OAKAFKICAN WISHMORE.
AD=60QU 399
* o s
WECL1281)
. THANES *CELPLY® PANELS.
AD=60U 397

*COATING AND CHEMICAL LAB ABEROEEN
PROVING GROUND MD
Q.Q

ceL=ale

SEVEN YEARS TROPICAL EXPOSURE
QF FINISHING SYSTEMS FOR ALUNINUR
AND MAGNESTUMs
AD<752 907

SDEFENGCE RESEARCH BOARD OTVAWA
{ONTAR}O)
e N ¥
DRB-REPRINT~2707
HIGH RESISTANCE ANGBIC OXIDE
FILNS ON ALUMINIUM,
AD-584 836

*DEFENCE RESEARCH ESTABLISHMENT
PACIFIC VICTORIA (BRITISH
COLUNBIA)

¢ ¢ 09
REPRINT=69=4
CATHODIC REDUCTION of CUPROUS
OXIDE IN VINYL ANTIFQULING PAINTS,
AD=893 013

®DEFENCE RESEARCH INFORMATION CENTRE

ORPINGTON (ENGUAND)
*® & @
DRIC=BR=30436
THE INFLUENCE OF ENVIRONMENT
AND SURFACE CONDITION ON THE
PROPERTIES OF MATERIALS, THE
STRENGTH OF MEDIUH CARBON STEEL
CHROAED BY VARLOUS METHODS.,
AD»758 8585
o & @
DRICATRANS=2156
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THE INFLUENCE CF ENVIRONMENT
AND SYWFACE Zounlvion ON yRE
rENrERTIRE of AP REALS. L
R RIS RV T] AP KL A ¥ Y YL LY I B
PRLEL TR LT U SR T LT/ T AP Y 35 NTTLR I
450 13 D3O

ooerncs srnuonnos LABS MARIBTRNONG
(AUSTRALIA)
® v @

THE APPLICATION OF SCAWNNING
ELECTRON NICROSCOPY TG ANTIFOULING
PAINT RESEAKCH,

AD=689 134
.0.

THE EXAMINATION OF THE
STRUCTURE OF ANT1FOULING -COATINGS
‘BY SCANNING ELECTRON MICHOSCOPY,

AD=592 2:2
o &

ANTI=FOULING PATNTSs 1.
THEOHETICAL APPROACH TG LEACHING OF
SOLUALE PIGMENTS FROM INSOLUBLE
PAINT VEHICLES,

AD=692 595

SDEPARTMENT OF THE NAVY WASHINGTON D
¢ .

4 & -8
TRANSLATION-2087
USE OF ANT]=COGRROSION AND ANTI=
FOULING PAINTS BASED ON COAL TaR
AND ITS WIXTURES WITH PHENOL OR
7+ EPOXY RESINS}
' AD~629 843
A LI
TRANSLATION=2U59
RAPID MELTHODS OF TESTING
ANTIFOULING PAINTS FOR OCEAN-GOING
SHIPS,
(T7=66=60557)
AD=628 194

SDIRECTORATE OF MATERIALS RESEARLH AND
‘ DEVELOPHENT AAVIATION) LONDON
{ENGLAND)
| LI I
f=HAT=] 48
FACTORS AFFECTING THE ADHESION
OF SURFACE COAYINGS TO ANODISED
ALUMINIUM ALLOYS

0=5
UNCLASSIFIED

AD=860 411 -

Pl FOKY DE NIMOURS LE 1) AND ¢0 /N(
LATL L tﬁn g rinmNsie B Ry
. » L[]

VELELVPHEE UP a4l flead T un
rkuft('lh” OF ulSPEﬂ;luH
STREMSTHEHED NICKEL FROM OXIUAIION.

_PART 11 DEVELOPMENT OF CR=AL
COATBNGS 8Y VACUUM PACK TECHNIQUES.
(AFHL-TR*66-17-PT-2l

AD=808 520 .

eESS INC YARDLEY PA v
i L3R I
MAGNESIUM FILM STUDY.
{ECON~0]84=5~72)
AD=76% 263

SFOREIGN TECHNOLOGY DIV "WRIGHTe

PATTERSON AFS oHIO
* o ®
FTDSHC=23=342«71
BORONIZING OF MACHINE AND w(\L
PARTS 1IN FOWDERED MIXTURES,
AD~727 937
* & @
FYD=HC=2396i=71 ) i
-INCREASING THE -RESISTANCE OF
MACHINE PARTS TO SEIZING»
AD=734 899
*
FID=HC~23=964=7
PROTECTION OF ALUMINUM .IN A
NARINE CLINATE,
AD=734 84§
. o @
FID=HC=23%1534=7}

UXIDE LAYER ON THE SURFACE OF
OBJECTS COATED WITH ALUMIKUM IN
VACUUM,

AD=737 876
v & &
FYD=HC=23=1536~71
SURFACE FINISHES FOR ALUMINUM
PRODUCTS 8Y DIRECT ANODIZING,
AD=73S A3}
L )
FTO=HT=23~24288

INCREASING THE WEAR RESISTANCE

OF MACHINE PARTS BY DIFFUSIVE
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SULFIDIZATION &ND WOLYBDENUW
"DISULFIDE,
D=4 787
. 0 &
FID=HT=23-440=0¥
DIFFUSION SILICONIZING OF
MOLYBOENUN, TUNGSTEH, ANU NIOBIUN
IN HOLIEQ\SALTS,
AD=897 W15 .,
"\-«,‘. L N
rro-u1-z:-ssz-7o
FARBIDIZING OF SPHENICAL
POWDERS OF NIOB1UM, ‘MCLYBDENUM, AND

TUNGSTEN,

AD=7t9 783
, * a0
FID=HT=23=791=70"

ANTlADHESION COHPOSITION,
AD=721 029
® 4 0
rto-nv-zs-asv 13 .
SCTENCE PICTORTALs RUMBER 6,
1966 {SELECTED ARFICLES),
AD~697 S44.
® 0 @
FTD=HT=23-845-70
. A_STUDY OF ALUMOSILICONIZED
DIFFUSION LAYERS ON NICKEL=CHROMIUN
ALLOY,
AD=720 365
T ¢ @
FTD=HT=23=1229+71
PRODUCTION TESTS OF HORONATED,
BOROCHROMIZED, BOROCALORIZED, -AND
BOROTIYANIUHIZED PARTS OF TWISTING
AND. DRAWING MACHINES,
AD=742 37
v s 0
FIC-MTe24~21=70
PROTECTIVE COATINGS ON METALSe
NUMBER 2, 1968 {SELECTED ARTICLES),
AD=706 348
¢ v
FID=HT=24~109=72
THE INFLUENCE OF SOME GALVANIC
AND THERMODIFFUSIVE COATINGS ON THE
OURABILITY OF SHAFTS AND MINGED

JOINTS,
AD~750 533
* ¢ @
FTp=MT=24-301~70
Onb
! UHCLASSIFIED

UNCLASSIFIED

STRUCTURE OF THE DIFFUSION.
LAYERS &ND THE PROPERTIES OF THE
ZHS6K ALLOY ALUMINIZIO BY THE
CIRCULATION METHOO,

AD=720 370
.Q.
rro-nr-zn-:730-7|

THE KESULTS OF TESTS OF
METALLIC AND POLYMER COAT'NGS OF
STEEL PIPELINES OF TSHIPSY | |

AD~748 02) L
0,0 -
FTO=NT=24-10874<7}

DIFFUSION INTERACTION OF
COMPONENTS DURING THE CALORIZING OF
NJOBIUM=TITANIUM ALLOYS,

AD=747 %29
-
FTD*NT=65-395

NATTING OF ALUMINUM "AND ITS
ALLOYS,

(TT=6761678
AD=651 ‘08

oFORESY PRODUCTS .LAB  MADISON WIS
* e 0

2240

PRESENT STATUS OF RESULTS=TYPE
SPECIFICATIONS FOR TREATED w000
AD=290 716

*FRANKFORD ARSENAL PHILADELPMIA PA
¢ o 8 A
FA=A3S=4
PROYECJ!ON OF BERYLLIUM AGATWST
HI1GH TEMPERATURE OXIDATION.
AD=432 835
L N I
FA=AGT=22 .
GAS PHASE ANODIZATION OF
TANTALUNS
LAROD=42332~C]
AD=445 243
[ 2K TN )
FA=AL9=15
ELECTROLYTXC TREATMENT
MAGNESTUH,
AD=702 342 .
» o @

OF

FA=AZ1l=11
ELECTRICAL PRUPERTIES OF ANORIC
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OXIDE FILME OF YA, NB, IR, 71, ¥,

AND ¥V FORMED BY THE JON-CATHODE
METHOD «

AD-T37 ;59

o o o
FA=AT3=4

ANDDIC*‘LECYROLUNI&LS;ENCE ofF

ANODIC FILMS NN ERBIUM AND NOLMIUN
METALS IN SOD1Uv ALUHINAYE
SOLUTION,

AD=747 00}

vé1 12 4

CORRUCSICN NESISTANCE OF ANODIC

COATINGS FOR ALUMINUM ALLOYS
AD=243 995

/)

SFRANKFORD ﬁlSEnlL PHILADELPNIA PA
‘P ETNAN~DUNN l&SE ‘CN LABS’
[ 2 .
FA~ASI=2} i .
ANODIC -PILM GROWTH: BY ANjON
DEPUSITION lN \LUHINQTE» YUNGST&TE'
ANO PHOSPHATE SOLUT!ONS.
AD=675 754
» 0 0
FA=-A45~18 ]
THE AYOUIC SYNTHESIS OF (DS
FiLMsS;
AD«676 448

SHOLMAN (JOHN. Fl €0 INC WASHINGTON D
[ o -

. & 0
THE STHUCTURE OF THIN ANODIC

EILMS ON ALUNINUM SURFACES,
(AERDL>T~1813=45)
AD=474 454

®1IT RESEARCH INST CHICAGY ILL
e 8 0
11TRI=B410B=~4
GAS=PRESSURE BONDING OF
BULTILAYER GUN BARRELSs
(SWERR=TR=72~42)
AD~753 327
“ v 9
PITRI=HE12?

EVALUATION OF NONDESYRUCTIVE
TESTING, TECHNIGUES OF DIFFUS%ON
COATINGS

.

0~7
UNCLASSIFIED

FRAINS

(AFNL=TR=67-358)
AD~83¢ 775

CILLINOIS UNIV: URBANA DEPT OF
NETALLURSY. AND BINING ENGINEERING
L)

ELECTROLYLIC DREAKOOUN oF
ANODIC FILMS ON ALUMINGUM,
{AROD=506326=NC)

AD~732 7)8

SILLINGIS UNIY URBANA WATERIALS
NESEARCH LAS

L 2 J
ELECTRON. NICROSCOPE STUDY OF
BREAKDOWN ANO REPAIR OF KNODIC
FILMS .ON ALUNINUN,
(AROD~506333-HC)
AD=762 995

SINSTITUTE OF MODERN LANGUAGES INC

WASKINGTON D C
T e
-HARD ANODIZING OF BAKED
ALURINUM POWODER,
(SERDL-T-1823-6b)
AD~430: 688
* @
OPTICAL SYUDIES ON ANODIC GXIDE
FILMS ON ALUHINIUM (1711}
{AERDL=T=1824=46)
AD=831 171
¢ 6 0

ORIGINAL FOUNDRY ALUMINUN AL

9949H" A5 NEWER GLAZING HATERXAL!
{AERDL=T=1837=66)

AD~A31 I7H

LR B J

ON ANODIC .OXIOAYTION OF ALUMINUN
IN CHROMIC ACID

(AERDL~T=1854~64)
AD=435 847
* & o
ON THE FORMAYION-.OF NOT
COMPLETELY WEAR=RESISTANT COATINGS
ON THE ANGDIC OXIDE FILM WHEN
ADDING CERTAIN DYES TO THE SEALING

BATH
{AERDL =T~ 85566}
AD~635 448
L 2K I 3
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109=NAYV

(X3

nscsnr CEVELOPHENTS IN THE
FIELD OF HlWH=GLUSS ALURINUN,
AD=635 449

o a e

o4 THE FORMATION OF OXIDE Fiuns

ON ALUNINUA
A0~635 487
® e O

OIFFUSEV LAYERS OF
SEMICONDUCTIVE COMPOUNDS OF GROUP
111 AND ¥, '

(AERDL~T~=1877-¢6)
‘AD=84) 277 .
® e @

NEW FINDINGS ON ANODIC
OXIOATION OF ALUNINUN,
{AEKDL=T=185366)

AD=dd1 932 -

SiOWA STATE UNIY AMES ENGINZERING
RESEARCH INST
[ 2 I 1
ER1-6210U
CHEMICAL STHENGTHENING OF
AL203.
AD-7U8 707

NASSACHUSETTS lNST OF TICH :CAMBRIODGE
“DEPT OF METEOROLOGY ’
* o @
SC!ENTIFIC-
PERFORH&NCE OF THIN Fitn
HUHIO!TY SENSORS:
{AFCRL=67=0543)
AD=863 7512

SHCHASTER UNIV PAMILTON (ONTARIO!
INST FoR MATERIALS RESEARCH
CCO
A RADTOCHENMICAL TECHNIQUE FOR
DETERMINING BEPTH .QISTRIEUTIONS 1IN
MO
AD=755 472

OMIAN] UNIV FLA HMARINF LAB:
¢ 9 @
&1070
ANTIFOULING POTENTIALS OF
FESTICIDAL MATERIALS
AD=244 347

0-8
URCLASSIFIES

x

SNIMISTRY OF AVIATION LONDOM
(ENGLAND .-
e« O .
vasn-ntno-!lcs
SIRFACE TREATHLNT OF TETANIUN
ALL2ZSS A REVIEW.NF PUSLIISHED
lNFOﬂﬁAYlONo
ab=469 954

SHINISTRY. OF TECHNOLOGY ORPINGTOL.
(za,ciﬁia 1L “REPORTS CENTRE
L I 2N )
S/TSHENO=4=48
EVALUATION OF HARD ANODISING AS
A WEAR RESISTANT ZOATING FOR
ALUMINUM ALLOYS WITH PARTICULAR
REFERENCE TO 1TS USE AS A SUBSTRATE
FOR SOLID PHASE LUBNICANTS, :
AD-680 852

"NATIONAL GUREAU of STANDARDS

wnsnlnevon o C
e o @ .
N85~-101¥]

THE ‘ROLE OF PASSIVE FIiLM ‘GROWTH
KINETICS AND PROPERTIES IN STRESS
CORROSI1ON SUSCEPTIBILLIYYe
AD=704 882

LI ]
NBS=1G594

THE ROLE OF PASSIVE FI1LM GROWTH
KINETICS AND 'PROPERTIES IN STRESS
CORROSTON SUSCEPTIBILITY.

AD=725 166

SNAVAL AIR ENGINEERING CENTER
PHILADELPHIA. PA  AERONAUTICAL
MATERTALS ‘LAS

¢ ¢
NAEC=ANL=1943 ) ‘
EVALUATION OF \FINEy ANODIZED
BERYLLTUN WIRE.
AD=439 085

ONAVAL APPLIED SCIENCE LAB  BNGOKLYN. N

v e
NASL=4759=14 .
PATROL CRAFT (HYDROFOIL)s PCH=
{»
AD=412 769
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ONAVAL CIVIL ENGINEERING LAB PORT
HUENENE CALIF
® & o
NCEL=TR~} 94
?ROTECYIVE COATINGS FOR STEEL
PILINGS RESULTS OF 30-NONTH TESTS
AD~278 3546

SHAYAL xu?:LLlstucc SUPPORT CENTER
WASHINGTON ¢ ¢ TRANSLATION SERVICES
o1y

* & @
'NISC=TRAIS=23343
rlexo-xnxklcnssxAvA NEXKHANIKA
MATER]AI,OV, NUNBER 7, 1971,
(ssa:ctto TRANS'ATIONS)- SOVIET
HATERIALS SCIENCE., .
AD~750 696

sNaVaL RESEA!CH LAD WASHINGTON O ¢

CYCLING ANODXC COATINGS OM PyRE
AND ANTIMONIAL LEAD IN H250H,
AD=728 431

1 3

¢ s o

. NAL-7254

ANODIC CRYSTALLIZATIGN ON PURE
AND ANTIHONIAL LEAD [N SuLFuRlc

ACIQ-
AD=725 449
¥ ¢ ¢
MRL<MR=2333

MARINE CORROSION STUDIES: THE
EFFECTS OF TU20 ANTIFOULING -PAINT
AND COUPLING TO A COPPER ALLOY OM
TRE CORROSION RESISTANCE OF 6AL~4y
TITANTUM ALLOY IN SEAWATER

AD=730 436

* o @
NRL=MR=2444
MARINE CORROSION STUDIES: THE
EFFECTS OF DISSIHMILAR HMETAL COUPLES
AND TOXICANTS FROF ANTLFGUL ING
PAINTS OGN THE CORROSION OF 5085 AND
‘6061 ALUMINUM ALLOYS ‘AND TREIR

RESPONSE TO CATHODIC PROTECTION.
AD=74% [99

‘ONAVAL SHIP RESEARCH AND DEVELOPMENT
CENTER ANNAPOLIS MD

& » o

x 0=9
UNCLASSIFIED

. . . ' s ke e P
P 2 e S W Cll e T

UNCLASSIFIED

NAVSNOR

NSRDC=2g=23)

ANTISLINE COAT!NGS. PART 1] -
PRECONDITIONING. VALUE OF SLINME :FOR
vARNACLE AYTACHHENT.

(NSRDCOJS97)
AD=750 122
¢ o 0
NQRBCSJR-Jt@
ANTIFOULING ORGANDHETALLXC
STRUCTURAL PLASTICS‘
AD=7487 020
[ 2 )
NSRDC-!:S’

ANT!FOULING ORGANDHETALLXC
STRUCTUQAL PL‘STICS.

AD=767 -02¢C

ONAVAL SHIP RESEARCH AND DEVELOPMENT
CENTER BETHESDA MD
s o @
NSRDC~3597
ANTISLIHE COATINGS. PART [ =
PRECONDITIONING VALUE OF SLIME FOR
BARNACLE ATTACHMENT,
AD-750 122
L Y
NSRDC=408Y
YRE EFFECT OF SURFACE
PREPARATION AND' REPAINYING
PROCEDURES .ON THE FRICTIONAL
RESISTANCE OF OLD SHIP BOTTOM
PLATES AS PREDICTED FRON MSRDC
FRICTION PLANE MODEL 4125,
AD~T86T 839

ONAVAL GHIP SYSTENS COMMAND WASHINGTON
b C SCIENTIFIC DOCUHENTAT!OQ Dly
s e »
NAVSHIPS=TRANS=1|bé
ELECTROCHEMICAL PROTECTION OF
SHIP HULLS (PRIMENENIE
ELFKTROKHIH!CHESKD! ZASCHITY
XORPUSA SUDNA ),
AD~487 727

*NORTHERN ELECTRIC €O LTD OTTAWA
{ONTARLO}

LI

10N1C CONDUCT%V]TY; DIELECTRIC
CONSTANTs AMD OPTICAL PROPERYIES OF
ANODIC OXIDE FILMS ON TWO TYPES OF

/ZoM07




S OHYesoH

SPUTTERED TANTA UM FiLnS.
AD=435 400 F

. . S . L. »
COHIQ STATE UNIY. COLUMBUS OEPT oF
HETALLURGICAL -ENGINEERING
¢ & 3
FUNDANENTAL STUDIES oF ) )
 VISSOLUTION AND PASSIVITY OF ALLOYS
AND COHPOUNDS.
AD>739 395
L B )

. FUNDAWENTAL STUDIES CF
DISSOLUTION AND PASSIVITY OF ALLOYS
AND COMPOUNDS. )

AG=750 284

SOTTAWA UNIV (ONTARIO) DEPT OF
CHEMISTRY. ,
? [ N
ECECTROCHEMISTRY OF THE NICKEL~
OXIUE ELECTRODE, V. SELF=~
"PASSIVATION EFFECTS N OXVGEN=
EVOLJUTION KINEYICS,
AD-744 kpy

SPHILCO=FORG ONP NEWPORT BEACH CAL[F
AERONUTRORIC Dy
N . ¢ o
OPTIMIZATION. ‘AKD, EVALUATION of
ALUMINUM SEALING
(AFML=TR=67~71)
AD-812 998

*PITHAN=QUNN RESEARCH LABS FRANKFORD
ARSENAL  PHILADELPHIA PA
’ @ & &
PROTECTIQN OF BERYLLIUM AGAINST
HIGH TEMPERATURE OXIDATION
(FA=AbE=4)
AD=632 835

*PUGET SOUND NAVAL SHIPYARD BREMERTGN
WASH NATERIAL LAWS
* 8 @
F o300 13
RE14FORCED PLASTIC COATINGS FOR
THE PROTECTION OF STYEEL SURFACES,
AD~283 u5
L
P 300 §% )
REINFORCED PLASTIC COATINGS rok

a~10
UHCLASSIFIED

UNCLASSIF1ED

THE. PROTECTION OF STYEEL SURFACES+
AD=285 864 .

ROWING (1ST) APO SAN FRANCISCO 96553
* ¢ 9 e
AEADL=T=1849~4¢
ON THE_FORYATION OF OXIDE Fiims
ON ALUNINUNG
AD6DS 487
* 00
MERDL =T~ 185266 ]
RECENT DEVELOPMENTS IN THE
FIELO OF WiGH~GLOSS ALUMINUMe
AD=h35 ¢4y

*REDSTONE SCIENTIFIC INFORMATION
CENTER REDSTONE ARSENAL ALA
s & 4
RSIC-604
DETERMINATION OF THE DIFFus1ON
COEFFICIENTS INALLO''S. WETH ‘SEVERAL
PHASES, )
{YTea7~80229)
AD=64)..803

OR£N$§£LAER‘FOLYTECH91C INST TROY N ¥
" e

TRey
PASSIVATION OF CREVICES OURING
ANODIC PROTECTION,
4D=645 738
> o 0@
vR=é
SLECTRODE KINETIC BENAVIOR OF
MESLLLC SURFACES,
AD=465 743
SSAN- FRANCISCO BAY NAVAL SHIPYARD
VALLEJO CALIF PAINT LAR
v 09
SFRANSBAY=68=]

ATTACHMENT MECHANISHM OF
BARNACLESs FoULING PREVENTION THE
STUDY OF THE ADHESION OF CALCAREQUS
TYPES ATTACHING. MARINE ORGANISNS..

AD%829 34y

SSPRINGFIELD ARMORY MASS
o o0
SA=TRI8=1095
DEVELOPMENY OF A FIXTURE AND A
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) UNCLASSIFIED
= . TEX=WAT.

- PROCEDURE FUR HARD=ANOGUIZING THE
SURFACES OF A LONG ALUNINUM TUBE
NITH .A DEEP BLIND=MOLE.

AG=624 993

STRXAS UNIV AUSTIN. ELECTRONICS
RESEARCH CENTER
L)
LOW TEMNPERATURE WETAL OXIDE
DEPOSITION BY ALKOYIDE HYDROLYSIS,
(AFOSR=TR~72-2091")
AD=751 203 :

OTRY. EQUIPHENT GROUP CLEVELAND OHIO
¢ 90
ER=7305~f
DEVEUOPRENT OF IMPROVED

COATINGS FOR HICKEL=ANO COBALT=BASE

ALLOYS.

{AFML-TR~70-208)
., AG~883 0¥}

*TRW INC CLEVELAND .0M10
* o e
ER=74§37=2
A STUDY AND EVALUATION OF THE
EFFECTS. OF VARIOUS NEW SURFACE
UIFFUSTON TREATHENTS.
(ARSWE=RE=71250)
AD=729 324
*YYCO LABS INC WALYHAN MASS
N * 3 »
TH=20
AGEING EFFECTS IN THIN ANODIC
OXIOE FILMS ON AU JIN ‘HCLOY»

AD=465 429
*WATERVLIET ARSENAL N'Y BENET LABS
* e 0
WVT=4505 . .
"PROCESS FOR ANODIZING TITANIUM.
AD~633 986

0=
UNCLASSIFIED /Z0M07




e UNCLASSIFIED

~PROCEDURE FOR HARD=ANODIZING THE
SURFhCES OF A LONG ALUMINUM TuBg
AITH A OEEP BLIND=HOLE.

AD~624 993

*TEXAS UNIV AUSTIN. ELECTRONICS
RESEARCH CENTER
LI K D
LOW TEMPERATURE METAL OXIDE
DEPOSITION BY ALKOYIOE HYOROLYSIS,
{AFOSRSTR=72-20911)

£De75] 203

®TRW. EQUIPMENT GROUP CLEVELAND OHlo
® 3 @

ER=7305=f

DEVELOPHENT OF IMPROVED
GOATINGS FOR NICKEL~AND COBALTY~BASE
ALLOYS.
{AFML>TR=70-208)

AG=383 D48

2TRW INC CLEVELAND oHl0
LI Y
ER=TH3T7=2
A STUDY AND EVALYATION OF THE
EFEECTS. OF VAR!OUS NEW SURFRACE
UIFFUSLON TREATHENTS

(AASWE=RE~7 [=50)
AD=729 325
IYYCO LABS INC WALYHAM MASS
. »
THe2E
AGEING EFFECTS IN THIN ANODIC
OX10E FILMS ON AU IN HCLOH.
-AD=4885 429
*WATERVLIEY ARSENAL N Y BENEY LABS
. e @
PYT=8505
PROCESS FOR XNODIZING TITANIUMe
AD-533 985

UL
UNCLASSIFIED /20407
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SUBJECT

SACTINIUN Q46
RESULTS-TYPE SPECIFICATIONS £OR

TREATED WO0ODs RELIABILIVS AND
STANDARDIZATION  OF PRESCRVATIVE
RETENTION ASSAYS FOR POLES, .
PILING AND LUKBERs INSPECTIONS T
TREAT NG PLANT AND/OR AT .
DESTINATION: ASSAY OF BORINGS.
AD~290 714

"OADMESIVES

DESI6N

ATTACHMENT MECHANISH OF
BARNACLES, FOUL!NG PREVENTION THE
STUDY -OF THE ADHESiON OF CILCIREbus
TYPES ATTACHING MARINE ORGANISNS.e
AD=829 344 -

‘SATRCRAFT FINISHES

ALUNTIRUM ALLOYS
FACTORS AFFECTING THE ADHESION
OF- SURFAGE COAYINGS: TD AMOD[SED
ALUMINIUN ALLOYS.s
AD=660 43}

®ALUNINA

DIFFUSION -COATING
CHEMICAL STRENGTHENING OF
AL203,¢ K
AD-7068 707 '

CALUMINUM
ANOBIC CQATINGS

TRANSLAT.ION FROM GERMAN ON THE
STRUCTURE OF ‘THIN ANODIC FILMS ON
ALUMINUM SUKFACES.

AD=47& 64

DEVELOPMENT OF A FIXTURE AND &
PROCEDURE FUR HARDANODIZING THE
“URFACES OF A LONG ALUMINUK TUSE
WITH X OEEP BLIND-8HOLEs

AD=624 993

TRARSLATION Of JAPANESE REPOnl
ON OPTICGAL STUDIES OF ANGDIC OXIDE
FILBS ON -ALURINUM.

AD=&21 17}

TRANSLATLON OF #EST GERMAN
REPORT oM USE OF 'FOUNURY QUALITY
949 ALUNINUMY FOR GLAZING.

AD=5631 174
TRANSLATION OF WESY GERMAN

G-l
UNCLASSIFIED

UNCLASSIERIED

INOEX

RESEARCH: ON ANODIC OxIDATION OF
ALUMINUM IN CHROMIC ACID
AD=435 647

TRANSLATION OF GERMAR RESEARCH:
ON THE FORMATION OF NOT COMPLETELY
ucAn-utsxsranT COATINGS ON THE:
ANODIC OXIDE FiLM WHEN ADDING
CERTAIN OYES TO THE SEALING BATH.

AD~635 648

TRANSLATION OF RUSSTAN RESEARCH.
MATTING OF ALUMINUM AND ITS ALLOYS.
AD=451 GBA

REPRINT: HYGH RESISTANCE ANODXC
OXIDE FILHS ON: ALUMINIUM.

AD-486 835

SCIENCE PICTORIALY. NUMBER 4,
1964 (SELECTED ARTICLES)~=
TRANSLATJON.

AD=697 B4Y

SELEEYED TRANSLAT{ONS=~
TRANSLAT ON»

AD=750 #9¢&

REPRINT: ELECTRON nxcnuggnre
STYDY OF BREAKDOWN AND REPAIR OF
ANOGLC FILMS ON ALUMINUM»

AD=762 995

BRIGHYNESS
TRANSLATION OF WEST GERMAN
RESEARCH? RECENT DEVELOPMENTS (N
THE FIELD OF HiGM=GLOSS ALUMINUMe
AD=435 449

COAYIRGS

EFFECYS GF VACUUM~ULTRAVIOLEY
ENV!RONHLNT oF THE OPTXMAL
PROPERTIES OF BRIGHT ANGOIZED
'ALUMINUM
AD-812 774

CXIDATION
TRANSLATION OF ‘WEST GERMAN
RESEARCHe FORMATION OF OX[DE FILMS
ON ALUMINUM.
207635 487
TRANSLATION OF WEST GERMAN
REEARCHS NEW FINDINGS ON ANODIC
OXIZATION OF ALUMINUM«
AD=5%4] 932

POWDER HETALS
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ALU~AND

7"‘51l1i0“ OF KUSSiIAN lEst‘RCH-
- . HARD- ALROITING GF BAKES ALUKINGN
fo‘u'ln
AD’O’@ 88

SALUNINUM ALLOYS
CORROSIOH WESISTANCE OF ANODIC
CCGATINGS FOR ALUMINUE ALLOYS®
A0=263 995 .

AHDOIC COATINGS
THANSLATION OF RUSSIAN RESEARCHs
MATEING OF #LUHINUH AND- 175 ALLOYS.
ar=s5i Qus
FACTCRS AFFSCTIIG THE ADNiS!DN
OF SUNFACE CUATINGS T0.-ANODISED-
ALERINIUN ALLOYSie
AD=&80 731
EVALUATJON OF HARD ANOGISING AS
‘& WEAR RESISTANT COATING FOR
ALOMINUM ALLOYS WITH PART!CULAR
eurzxzace TC 175 -USE A5 ‘A SUBSTRATE
FOR ScLlp PHASE LUBRICANTS,e
. A0+330 852
DIELECTRIC PRCPERTIES OF SURFaCE
OXIDES ON ALUMINUM,®
AD~685 577
DEVELUPNENY OF A CONTINUOUS,
HARD=ANODJ2ED ALUNINUN SURFACE e
AD~693 350

CATHODIC PROTECTION
“ARINE CORROSION STUDIES: THE
EFFECTS OF DISSIMILAR METXL COUPLES
AND TOXICANTS FROM ANTIFOULING
PAIRTS 'ON THE CORROSION OF 5085 AND
6061 ALUMINUM ALLOYS AND THEIR
RESPONSE TO CATHODIC PROTECTIONee
AD=746 0V9

COATINGS
TRANSLATION OF WEST GERHMAN
REPORT ON VSE OF *'FOUNDRY QuUALITY
9949% ALUMINUN® FOR GLAZING.
AD=631 17%

CORROSIGH:

CATASTROPHIC PITTING OF ALUMINUN~
4LLOY (ALMAG 35) CASTINGS BURING
SULFURIC ACID ANODIZINGre

AD=bé6 217

D-Z

UNCLASSIF (€D

O'TIQIIAIION AND EVALUATION OF
ALUNINUN SEALINGee
AD-812 999

CORROSION INMISITION
PROTECTION OF ALURINUM [N &
MARINE CLINATE==TRAKSLATION:
AD=73% 564
SEVEK YEARS YROPICAL EXPOSURE Of
FINISHING SYSTEMS FOR ALUNINUM AND
MAGNESIUR .o
A0~752 Y07

SALUNINUM COATINGS

ANODIC COATINGS
OXIDE LAYER ON THE 'SURFASE GF
OBJECTS COATED WITH ALUMINUN. IN
VACUUN==TRANSLATION.
AD=737 876
EFFECTS OF VACUUN®ULTRAVIOLET
ENVIRONMENT ON OPTICAL "PROPERTIES
‘OF BARIGHT ANODIZED ALUMINUM
TEMPERATURE CONTROL COATINGS+e
AD=836 534

NICKEL ALLOYS
KINETICS OF BHASE LAYER GRO~TH
DURING ALUMINIDE COATING OF
NlCKELoW
AD=76D 345
DEVELOPMENT. OF COATINGS EOR
PROTECTIGN OF DISPERSION )
STRENGTHENED NICKEL FROW OXIGATIONS
PART !ls DEVELOPHMENT OF CR=A(
COAYINGS BY VACUUM PACK
TECHNIQUES s
AD~80E 520

SANODIC COATINGS

ALUNIRUE
DEVELOPNENT OF A FIXTURE AND A
PROCEDURE FOR HARDANOD]ZING THE
SURFACES OF A LONG ALUMIHUM TuBE
WITH A DEEP BLIND=HOLE®
AD=624 993
TRANSLATION 'OF JAPANESE REPORT
oN 0BYLICAL STUDIES OF ANODIC OXIDE
FILHS ON ALUHINUM.
AD=631 171
TRANSLATION OF WEST GERMAN
RESEARCH! ON ANODIC OXIDATION OF
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ALUMINUM IN CHRONIL ACID.
AD=635 547
TRANSLATION GF WEST GERMAN
azsanacn. RECENT DEVELOFMENTS: IN.
THE FIELD- OF HI1GH=-6LOSS ALUNINUN,
AD>835 649
TRANSLATICN OF WEST GER¥AN

RESEARCHs FORMATIOM OF OXIDE FILKS
ON ALUMINUNM,
AD=635 687

TRANSLAT, . ON UF WEST GERMAN

RESEARCH! KEW SINDINGS ON ANODIC
OXIDATION OF ALUMINUK.
AD=44] 932
REPRINT: HIGH RESISTANCE ANODIC
OXIDE FILMS ON ALUMINIUM,
nD=685 835
REPRINT: ELCCTRON MICRGSCOPE

STUDY OF BREAKDOWN AND REPAIR OF
ANODIC FILMS ON ALUNINUM.
AD-762 995

ALURINUN ALLOYS
TRANSLATION OF RUSS: { RESEARCH!
HARD ANOOQIZING OF BAKE ~ALUMINUM
POWDER
AD=630 688
FACTORS AFFECTING THE ADRESIOR
OF SURFACE CGATINGS YO ANODISED
ALUMINIUN ALLOYSs
AD=440 §11
EVALUATIUN OF HARD ANODISING AS
A WEAR RESISTANT COATING FOR
ALUNINUM ALLOYS WITH PARTICULAR
REFERENCE TO 1TS USE A5 a SUBSTRATE
‘FOR SOLID PHASE LUBRJCANTSs
AD=5680 852
DEYELOPMENT OF A CONTINUOUS,
HARDAFUDIZED ALUMINUM SURFACE,e
AD=499 350
PROTECTION OF ALUMINUM IN &
MARINE CLIMATE~=TRANSLATION,
AD=734 864
SURFACE FINISHES FON ALUMINUM
PRODUCTS BY DJRECT ANOU1ZING=~«
TRANSLATION.
AD=735 83§

ALUMINUM COAT]INGS

DXIDE . AYER ON THE SURFACE OF
UBJECTS COATED wITH ALUMINUM 1N
D=3
UNCLASSIFIED

et ez e ot e R e i B+ ® B SRionld e G i o e S A Al A AP

UNCLASSIFIED

ALU-ANG

VACUUN=~TRANSLATION.
AD=737 876
EFEECTS OF YACUUM-ULTRAVIOLET
ENVIRONMENT ON OPTICAL PROPERTIES
OF BRIGHT ANGRIZED- ALUMINUN
TEMPERATURE CONTROL COATINGS+»
AD-836 534

BERYLLIUN
REPRINT: PROTECTION OF
BERYLLIUK AGAINST HIGH TEMPERATURE
OXIDATION.
AD=632 635

CORROSION INHIBITION
ELECTRODE KINETIC BEHAVIOR OF
‘METALLIC SURFACESse
AD=645 743 h ;
ELLIFSOMETRIC STUDY oF THE
OXIDATION OF MILD STEEL IN AQUEOUS f
SOLUTIONS .+
AD-7i1 o08
‘OPTIMIZATION AND EVALUATION OF
ALUMIRUYN SEALINGsS,
AD=812 998

DEFECYS(MATERIALS)

REPRINT: ELECTROLYTIC BREAKDOWN
OF ‘ANODIC FILMS ON ALUMINUM,
AD=732 7i8
DEPOSITIiON
REPRINT: LOW TEMFERATURE METAL
OXIDE “ZPOSITION BY ALKOXIDE
HYDRGLYSIS,
AD~751 203
OIELECTRIS PROPERTIES

DIEXECTRIC PROPERTIES OF SURFACE
OXIDES ON -ALUMINUM,®
AD-685 577

DRY CELLS
HAGNESIUM FILH STUDY.o
AD=764 253

DUCTILITY

THE ROLE OF PASSIVE FILM GROWTH
KINETICS AND PROPERTIES IN STRESS
CTORROSION SUSCEPTIBILITY s
AD=725 146
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ALU=AND

OYES
TRANSLATION OF GERMAN RESEARCH!?
onN THE FORNATION OF NOY COMPLETELY
WEAR=RESISTANT COATINGS ON THE
ANODIC OXIDE FILM WHEN ADOING
CERTAIN OYES To 1u: SEALING BATH.
AD=8§35 648 -

ELECTRICAL JHPSDANCE
ELECTRICAL IMPEDANCE OF ALUMINUM
SURFACE OXIDE,e
AD=697 117

ELECTRICAL ‘PROPERTIES
REPR!NI' ELECTRICAL PROPERTIES
OF ANODIC OXIDE FILMS OF TA, N3
IRy T1y Wy AND V FORMED BY THE ION=
CATHODE HETHCD.
AR=737 159

ELECTROCHEHISTRX
REPR!NT- ANGDIC FILH GROWTH BY
ANICN DEPOSITION IN ALUMINATE,
TUNGSTATEs AND PHOSPHATE SOLUTIONS.
ADY675 754

ELECTROLUMINESCENCE
REPRINT: ANODDIC
ELFCTROLU*:NESCFNCE OF ANODIC FILNMS
ON ERBIYUM AND HOLHIUH HTTALS IN
SODIUM AUUMINATE SOLUTION.
AD~767 001

FiLMS
REPRINT: IONIC CONDUCTIVITY,s
DIELECTRXC CONSTANTy» AND OPTICAL
PROPERTIES OF ANODIC OXIDE FILMS ON
TW/ TYPES OF SPUTTERED TANTALUM
FILMS,
AC=~435 408

10NIC, CURRENT
REPRINTY AN ELLIPSOMETRIC STUDY
OF STEADY~STATE MIGH FIELD juiic
CONDUCTION IN AHCDIC OXIOE FILMS ON
TANTALUM, NIOBIUM: AND SILICONS
AD=835 667

LEAD
ANODDIC CRYSTALLIZATION ON PURE
AND ANTIMON1AL LEAD IN SULFURIC

D=4
UNCLASSIFIED

- P

UNCLASSIFIED

ACIDee
AD~725 ‘449

REPRIMT: CYCLING ANODIC
CGATINGS ON PURE AND ANTIMONIAL
LEAD Iy H2s04.
ADS728 431

MAGNESIUN

REPRINT: ELECTROLYTIC TREATMENT
OF MAGNESTUM.
AD=702 382

NAGNESIUR ALLOYS
SELf—HEiLlNG PROTECTXVE

CDATI”GS.O

AD-B45 L1214

MICROSTRUCTURE
TRANSLAYION FROM GERMAN ON THE
STRUCTURE OF THIN ANODIC FILMS CN
ALUAINUN SURFACES.
AD~476 4a¥

HICKEL

REPRINT! ELECTROCHEMISTRY OF
THE NICKEL~OXIDE ELECTRODE. V,
SELF~PASSIVATION EFFCCYS IN OXYGEN~
EVOLUTION KINETICS,
AD=7H44% 605

NICKEL ALLOYS

THE PROPERYIES OF RARE EARTH
'METALS AND ALLOYS.»
AD=750L 410

PLASMA MEDJUM
PLASMA ANODIZATION e
AD=722 %490
BULTI=WAFER PLASHA ANODIZATION.e
AD=T44 003
PLASHA ANODIZATIONe+
AD=74G 171

REACTION KINETICS
TRANSLATION OF RUSSIAN RESEARCHe
MATTING OF ALUMINUM AND TS ALLOYSe
AD=451 088

SOLUBILITY »

FUNDAMENTAL STUDIES oOF
DISSOLUTION AND PASSIVITY OF ALLOYS

/20807
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UNCLASSIFIED

ANG COMPOUNDS3e
AD=739 395

'FUNDANZATAL STUDIES OF
DISSOLUTION AND PASSIVITY OF ALLOYS
ARD COMPOUNLS e
AD=750 JZ3s .

TANTALUN . i

REPRINT: GAS PHASE ANODIZATION
OF TANTALUM.
AD=645 243

THICKNESS

REPRINT: A RADIOCHEMICAL
TECHNIGUE FUR DETERNINING DEPTH
DlSTRlBUTlONS In M0,
AD-?SA §72

TITANIUM
PROCESS FOR ANCDIZING TITANIUMs®
AD~833 986

SANTIFOULING TGATINGS

PRESERVATIVE TREATED MARINE
LXPOSUKE TEST PANELS, NSIA 1953
SERIESe

AD=287 204

ANTIFOULING POTENTIALS OF
PESTICIDAL MATERIALS»
AD=288 347 .-
ANTIFOULING PAINTS APPLIED OVER
PLASTIC COATED HILD STEEL PANELS
HAVE BEEN EXPOSED 10 5~YR SEA
WATER [MMERSION TESTS.
EFFICTIVENESS OF PAINTS AND
PLASTIC UNDERCOATING EVALUATED
AD~287 865
PLASTIC COVERED MILD STEEL
PANELS COATED wlTH EITHER
BCOTTUP. OK TOPSIDE  PAINTS EXPOSED
TO SALT WATER AND
ATHOSPMERIC CONDITIONS FOR 5 YRS,
EFFECTIVENESS OF THE PAINTS. AND
UMUERLYING PLASTICS DETERMINED
aD=281 864
RESULTS~TYPE SPECIFICATIONS FOR
TREATED WOOD» RELIABILITY AND
STANDAKODIZATION  OF PRESERVATIVE
RETENTION ASSAYS FOR POLES,
PILING AND LUMBER« INSPECTIONS AT
TREATING PLANT AND/OR AT

Q=5
UNCLASSIFIED

ANT=ANT

DESTINATICN. 'ASSAY OF BORINGS,
AD=290 716

ALUHINU® ALLOYS
MARING canOSIGN STUDIFS? Tkt
LIFLCLTES OF vssﬂnlun Mt TAL Lourty v
AND TUNJCANTS FRUB ANTJEOUL NG
PAIRTS ON THE CORRUSJON OF SUge AND
6Gé1 ALUHINUM ALLOYS QNn YHEIR
RESPONSE YO CATHODICT PROTECTIONN®
AD=74¢ 599

ARSENIC COMPOUNDS

REPRINT: ANTIFOULING PROPERTIES
oF 'EMEPQLD GREEN': & PRELIMINARY
OBSERVATXONo
AD=486 933"

CATHODIC PROTECTION

REPRINT: CATHODIC REDUCTION OF
CUPROUS OXIDE IN VINYL &NTIFOULING
PAINTS,
AD=498 013

COPPER COMPOUNDS
SILICAYE=ZINC ANTIFOULING
PAINTSe STUDIES. ON ANTIFOULING
PROPERTIES~=TRANSLATION,
‘AD=488 536

DESIGN

ATTACHMENT MECHANISH oF
BARNACLESs FOULING PREVENTION THE
STUDY OF THE ADHESION OF CALCAREOUS
TYPES ATTACHING MARINE ORGANIGMSe®
AD~B29 344

EFFECTIVENESS
ANTISLIME COATINGSs PART 1 -
PRECONDITIONING VALUE OF SLIME FOR
BARNACLE ATTACHHENT,e
AG=755 j22

ELECTRON MICROSCOPY

REFRINT! TRHE APPLICATION oOF
SCANNING ELECTRON MICROSCOPY Y0
ANTIFOULING PAINT RESEARCH.
AD=489 134

REPRINTS THE EXAMINATION OF THE
STRUCTURE OF ANTIFOULING CQATINGS
BY SCANNING ELECTRON MICROSCOPY.

/0u07
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CRGANOLEAD CHEMISTRY! SYNTHESES
AND APPLICATIONS.=
AD=491. 725

LIQUID INNERSION: TESTS

SEA WATER INNERSION TEST OF
THANES *CELPLY® PANELS UNCOATED AND
COATED WITH FORMULA 105 ANTIFOULING
PllNT'

AD=4G0 3971 )

SEA WATER IMMERSION TESTS OF
AFRICAN HOOD UNCOATED -AND COATED
WITH NAVY FORMULA 105 OR 12
ANTIFOULING PAINT,

AD~600 399

METALORGANIC CONPOUNDS
ANTIFOULING GRGANOMETALLIC
STRUCTURAL PLASTICS s
AD=767 020

MODEL YESTS
TRANSLATION OF RUSSIAN RESEARCH?
RAPID METHOUS OF TESTING
ANTIFOUL ING PAINTS FOR OCEAN=GOING
SHIPS,.
AD=628 194

PAINTS

CAVITAYION EROSION- RE&!$T%N¥
COATINGS WEKE APPLIED TO FOILS
STRUTS, FLAPS AND RUDDERS ON THE
PATROL CHAFT (HYDROFOIL) PCH=13
STATIC 'IMMERSION TESTS.

AD=412 749

‘POLYMERIZATION

ANTIADHESION COMPQSIT-;Gns~
TRANSLATION
AD=721 02¢

SHIP HULLS
THE EFFECT OF SURFACE
PREPARAT]ON AND REPAINTING
PROCEDURES ON THE FRICTIONAL
RESISTANCE OF OLD SHIP BoTTOM
PLATES AS PREDICTED FROM NSRDC
FRICTION PLANE HODEL 4125«

D=é
UNCLASSIFIED

B TR
' UNCLASSIFED
ANT-8AK
AV=692 212 AR=T67 419
LEAD. CONPOUNDS SOLUBILITY

REPRINTI ANTI=FULCING PAINTS.
I's THEOREYICAL APPROACK TO
LEACHING OF SOLUBLE PIGMENTS FROM
INSOLUBLE PAINT VERICLES.
AD=592 595

TAR

TRANSLATION OF RUSSIAN RESEARCH:
USE OF ANTI=CORROSION. AND ANT{-
‘FOULING PAINTS -BASED: ON COAL TAR
AND ITS MIXTURES WITK PFNOL OR
EPOXY RESINS: NS N
AD=629 843,

SANTISEIZE CONPOUNDS
SULFIDES
INCREASING. THE RESISTANCE oOf
AACHINE PARTS TO SEIZINGe~
TRANSLAT{ONe
-AD“734% B899

SARSENIC COMPOUNDS
ANTIFOULING COATINGS
REPRINT: 'ANTIFOULING PROPERTIES
OF "EMERALD GREEN'! A PRELIMINARY
OBSERVATION,
AD=6386 933

SBARNACLES.
ATTACHMENT
ATTACHMENT MECHANISM OF
BARNIACLES., FOULING PREVENTION THE
STUDY OF THE 'ADMESION OF CALCAREGUS
YYPES ATTACHING MARINE ORGANISMS.e
AD=829 Iy

*BARRIER COATINGS
CORROS1ION qulBITION
FUNDAMEN'TAL "STUDIES oOF
DISSOLUTION AND PASSIVITY oF ALLOYS
AND COMPOUNDS+s
AD=750 284

STEEL
SELECTED TRANSLATIONS==
TRANSLATION.
AD=780 896

/ZoM07
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SRERYLLIUM
AHODIC COATINGS
REPRIIT. PROTECTIOH OF
gsnvthun AGAINST HIGH TEMPERATURE
OXIDAT-ION.
AD=832 935

1] o
MECHMANICAL PROPERTIES ]
EVALUATION OF FINE, ANODIZED
_ BERYLLIUR WIRE.e
AD+439 085

¢CADNIUM SULFIDES
SYNTHESIS - -
NEPHINT: THE ANUDIC SYNTHESIS
OF COS FILMSs
AD=86T76 M4y~

SCASE HARDENING
'SMALL ARMS .

A STUDY AND EVALUATION OF THE
EFFECTS OF YARIOUS NEW SURFACE
DIFFUSTION TREATMENTS,s

AD=729. 820

s

$CATHODIC 'PROVECTION
ALUMINUN ALLOYS, A
, HARINE CORROSION STUDIES: THE

AHD TOXICANTS FROM ANTIFOULING

6041 AL\*!NUH ALLOYS AND THEIR
RESPONSE YO CATHOUDIC PROTECTIONss
AD~744 U099

ANTIFCULING COATINGS

REPRINT? CATHOD]L REDYCYION OF
CUPPOUS OXIDE IR VINYL ANTIFOULING
PAINTS.
AD»598 013

ACAVITATION
EROSION
CAVITATIUN ERUSION=-KESISTANT

VOATINGS WERE APPLIGD TO FOILS,
srnu!s. FLAPS AND RUDDERS ON THE
PRTROL CRAFT (HYDROFOIL) PCH=1?
STATIC IHMERSION TESTS..

AD=H12 749

¢

* SCHROMIIM

® D=7
UNCLASSIFIED

-
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EFFSCTS OF DISSIMILAR MEYAL COUPLES

PAINTS Ot THE CORROSIOKN OF 5086 AND
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UNCLASSIFIED

8ER-COA

OIFFUSION Coarluc
DEVELOPNENT OF {OATINGS FOR

PROTECTION OF ‘DISPERSION

STRENGTHENED NICKEL FROM OXIDATION

PART [ls DEVELOPMENT OF CReAl

COATINGS BY VACUUM PacCK

TECHNIQUES.®

AD~808 520

SCHROMIZ ING P
STEEL ) 7
THE INFLUENCE .OF ENVIRONMENT AND
SURFACE CONDITION ON THE PROPERTIES
of nATERlALs.- THE STRENGTH OF
HEDIUM CARBON STEEL, CHROHED By
VARIOUS METHODS=~TRANSLATION.
AD=758 885

*COATINGS '
CORROSION NESISTANCE OF ANODIC
COATINGS FOR ALUMINUM ALLOYS#
AD=263 995

ALUMINUH _
EFFECTS OF VACUUM=ULTRAVIOLET
ENVIRONMENT OF THE OPTICAL
PROPERTIES OF BRIGHT ANODIZED
ALUNINUH.
AD=612 774

CQRROS!ON INHIBITION
CAVITATION EROS!ON-RES!STANT
COATINGS WERE APPLIED To FoOILS,
STRUTS, FLAPS AND RUDDERS ON THE
PATROL CRAFY (HYOROFOQIL} PCH=1:
STYATIC IMMERSION TESTS,
AD=%12 769
‘A STUDY OF ALUMOSILICONIZED
DIFFUSION LAYERS ON NICKEL-CHROMIUM
ALLOYw=TRANSLATION
AD=T20 345
PROTECTION OF ALUMINUM IN &
HARINE CLIMATE=~TRANSLATION.
AD=734 844
THE RESULTS OF TESTS UF METALLIC
AND POLYMER COATINGS OF STEEL
PIPELINES OF SHIPS«~TRANSLATION.
AD=748 021
SEVEN YEARS TROPICAL EXPOSURE of
FINISHING SYSTEMS FOR ALUMINUR AND
HAGRESIUM .o
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CuB=COR

AD=752 Y07
’ DEVELOPNﬁNT OF jKPROVED COATINGS

FOR NICKEL~AND COBALT<BASE ALLOYSeo

AD=853 096

REFRACTORY METAL ALLOYS
DIFFUSION COATING PROCESS FOR
COLUMBIUM BASE ALLOYS.
_AD=60) UO02

TITANIUM ALLOYS ‘

WEAK=~ AND EROSION-RESISTANT
COATINGS FOR TIYANIUM ALLOYS IN-
ARMY AIRCRAFToee

AD~726 954

WEAR RESISTANCE
THE INFLUENCE OF SOME GALVANIC
AND’ THERMODIFFUSIVE COATINGS ON THE
OURABILITY CF SHAFTS AND HXNGED
JOINTS==YRANSLATIONe
AD=750 533

®COBALT ALLOYS
COATINGS
CEVELOPMENT GF IMPROVED COATINGS
- FOR NICKEL=AND COBALTwBASE ALLOYS:e
AD-883 046 '

SCOPPER COMPOUNDS
ANTIFOULING COATINGS
REPRINT: ANTIFOULING PROPERTIES
OF 'EMERALD GREEN'E & PRELIMINARY
OBSERVATS 0N, p
AD-686 933
SILICATE=ZINC ANT{FOULING
PAINTS STUDIES OUN ANTIFOULING
PROPERTIES==TRANSLATION
AD~4E8 636

REDUCTION(CHEMISTRY )

REPRINT: CATHGDIC REDUCTION OF
CUPRQUS OXILE IN VINYL ANTIFOULING
PAINTS

AD=498 012

¢CORROS 10N
ALUHINUM ALLOYS
GPTIMIZATION &ND EVALUATION OF
ALWItINUY SEALINGee
AD=812 998

D=3
URCLASSIFIED

UNCLASSIFIED

ANODIC COATINGS
"EUNDANENTAL STUDIES OF -
DISSOLUTION AND PASSIVITY OF ALLOYS
AND' CONPOUNDSee®
AD=739 395

ELECTROCHENISTRY
ELECTRODE RINETIC BEHAVIOR OF
METALLIC SURFACES.e
AD~665 743

STEEL
ELLIPSOMETRIC STUDY OF THE
OXIDATION OF NILD STEEL IN AQUEOGUS
SOLUTIONS .
AD=711 008

*CORRGSION INHIEITION
CORROSION NESISTANCE OF ANODIC
COATINGS FOR ALUNINUM ALLOYSe
40~263 995

ALUHINUM ALLOYS

’ PROTECTION OF ALUMINUM IN A
MARINE CLIMATE~STRANSLATION»
AD=734 864

ANORIC COAT!NGS
ELECTRODE KINETIC BEHAYIOR oOF
METALLIC SU“FACES.O
AD=445 763
ELLIPSOHETR!C STULY oF THE
OXIDATION OF MILD STEEL IN AQUEOUS
SOLUTIONSco
AD=71} w08
OPTIMIZATION AND EVALUATION OF
ALUHINUQ SEALING.o
AD=-812 998

BARRIER COATINGS.

FUNDAMENTAL STURIES OF
DISSOLUTION AND PASSIVITY OF ALLOYS
AND COMPOUNDS+®

AD=750 286

COATINGS
THE RESULTS OF TESTS5 OF HMETALLIC
AND POLYHER COATINGS OF “TLEL
PIPELINES OF SHIPS=~TRANSLATION.
AD=748 021
SEVEN YEARS TROPICAL EXPOSURE OF
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" FINFSHING SYSTENS FOR ALUMINUM AND
nAGNESlUK.O
AD-752 §07
VEVELOPMENT OF INPROVED .COATINGS
FOR HICKTL=AND coaALr-aAs: ALLOYS .o
Ao-oos 0%

SYAINLESS STEEL
PASSIVATION. OF CREVICES DURING
i ANODIC PROTECTIGONee
- AD=645 783

TAR

TRANSLATION OF RUSSIAN RESEARCHS
B USE OF ANTI=CORROSION AND ANTIS
E . FOULING PAINTS BASED- ON COAL TaR
AND IT5 MIXTURES WITH PENOL OR
EPOXY RESINSe
AD=429 853

®CORROSTON RESISTANCE
NICKEL ALLoYS
THE PHOFERTIES GF RARE EARTH
HETALS AND ALLOYS.G
AD=750 %10

Tl?ANlb.»ALLOYS

HARIRE~ZORROS | ON sr‘pxss. THE
JEFFECYS OF CU20 ANTIFOULING PAINT
AND -COUPLING TO A COPPER ALLUY ON
THE ‘CORROSION RESISTANCE OF &AL=HV
TITANTUM ALLOY [N SEAWATER.®
AD~73U 436

CRYSTALLIZATION
LEAD CONPOUNDS
ANDUDIC CRYSTALLIZATION ON -PURE
AND ANTIMONIAL LEAD IN SULFURIC
ACIDoe
AD=725 469

¥ *DIELECTRIC FALMS
¢ DEPOSITION ‘

REPRINT! LOw TEMPERATURE METAL
OXIDE OEPOSITION 8 ALKOXIDE
HYOKOLYSIS,

AD=751 203

PLASHA MEQIUM
PLASMA AWOD]1ZATIONs®
AD=722°990

b~9
UNCLASSIFIED

UNCLASSIFIED

COR<DIF

PLASHA ANODIZATIONeo
AD=760 171}

*OELECTIRICS
HYGRONE TERS
'PERFCRYANLE OF THIN £ILM
HUMIDITY SENSORS,e
4D=463 757

$DIFFUSION
COATINGS
DIFFUSION COATING PRUCESS FOR -,
COLUMBIUM BASE ALLOYSe
AD=$03 002

*DIFFUSION COATING
ALLors
UETERMINATION CF THE DIFFUSION
COEFFICIENTS iN ALLOYS WITH SEVERAL
PHASES &
AD~643. 803

ALUMINA
CHEMICAL STRENGTHENING OF
ALZD3.
AD=708 707

ANTISELIZE CONPOUNDS
INCKEASING THE RESISTANCE OF
MACHINE PARTS TO SE1ZING=~
TRANSLATION.
AD=734 899

BORIDES
BORONIZING OF MACHINE AND TOOL
PARTS IN POWDERED MIXTURES~=
TRANSLATION.
AD=727 937

CHROMIUNM

DEVELQOPMENT OF COATINGS FOR
‘PROTECTIOW OF DISPERSION
STRENGTHENED NICKEL FROM OXIDATION.
PART 11+ DEVELOPMENT OF CR-AL
COATINGS BY VACUUN PACK
TECHNIQUES.®
AD-B08 520

HACHIRE TOOLS

PRODUCTI0H TESTS OF BORONATED
DOROCHRON1ZED, BOROCALORIZED, AND

/20M07
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BORCTITANIUNIZED PARTS OF TwlISTING
AND”-DRAWING MACHINESe<~TRANSLATION.
AD=742 371

METALS

. PROTECTIVE COATINGS ON METALS
1958 (SELECTED ARTICLESI-~
TRANSLATION.
AD-704 343

NICKEL ALLOYS
STRUCTURE OF THE DIFFySION -
LAYERS AND TKE PROPERTIES OF THE
ZHS6K ALLOY ALUMINIZED -BY THE
CIRCULATION METHOD=-=TRANSLATION«
AD=720 379

NlOBIUM ALLOYS
OIFFUSION INTERACTION OF
COMPONENTS OURING THE CALORTZING oF
NIOBTUN=TITANIUN ALLOYS~S
TRANSUATION.
AD~747 429

NON-DESTRUCTIVE TESTING
V-EVALUATION OF NONDESTRUCTIVE
tﬁstlnﬁ TECHNIQUES OF DIFFUSION
COATINGSse
AB=836 775

¢'RAC1OPY METAL ALLOYS

uAS-PRESSURE SONDING OF
MULTILAYER GUN SRARELS s~
AD=7583 327

REFRACTORY METALS
OIFFUSION SILICONTZING OF
HOLYBOENUM, TUNGSTEN, aND K10BIUN
IN MOLTEN SALTS~~TRANSLATION.
AD-6Y7 919

SEMICONDUCTING FILMS
TRANSLATION OF WEST GERMAN
KESEARCHe DIFFUSED LAYERS OF
SEMICONDUCTIVE COMPOUNDS OF .GROUP
111 AND Vo
AD=bH{ 277

SILICIDES
2 STUDY OF ALUMOSILICONIZED
DIFFUSION LAYERS ON NICKEL=CHROMIUM

=10
UNCLASSTFIED

P ™ e e - - i

UNCLASSIFIED

ALLOY==TRANSLATIOR.
AD=720 245

STEEL
A STUDY AND EVALUATION OF TME
EFFECTS OF YARIOUS NEW SURFACE
DIFFUSION TREATHENTS.e
AD=729 826
ANFLUENCE OF olrrusxon COATINGS
ON STEEL PRODUCT STRENGTH==
TRANSLATIONe
AD=749 089

*DIFFUSION COATINGS
REFRACTORY METALS
CARBIDIZING IF SPHERICAL POWDERS
OF WI1OB1UM, MO YBDENUM, AND
TUNGSTEN=-TRANSLATION.
ADY719 783

SDISPERSION HARDENING
NICKEL ALLOYS
DEVELOPMENT OF COATINGS FOR

PROTECTION OF DISPERSION
STRENGTHENED NICKEL FROM -OXIDATIONe
PARY Il DEVELOPHENT OF CR=AL
COATINGE BY VACUUN PACK
TECHNIQUES
AD=808 52U

SDRY CELLS
ANODIC COATINGS
AAGNESTUN FILH STUDY.®
AD=764 253 )
*OYES .
ARODIC COATINGS ‘
TRANSUATION OF GERMAN RESEARCH!
ON THE FORMATICN OF NOT COMPLETELY
WEAR-RESISTANT COATINGS ON THE
ANODIC OXIDE FILM WHEN ADDING
CERTAIN DYES YO THE SEALING BATHs
AD~635 648

SELECTROCHEN]STRY
ANODIC COAYINGS
FUNDAMENTAL SYUDIES OF
DISSOLUTION AND PASSIVITY OF ALLOYS
AND COMPOUNDSe¢
AD=739 239§

/Z0M07




UNCLASSIFIED

(onloslon .

ELECTROOL AINETIC BEMAVIUR OF
METALLIC suarncts.. }
AD=$65 led

- -

NICKEL
REPRINTS  ELe CIKOZALMLSINY OF
The NlCKEL*UX}hE ELLCTRODE, V.
%E~F‘PAS$1VATLON EFFUCIS- IN OXYGEN<
CVOLUTION KINETICS.
AD-7‘! 405

PROT!CTIVE TREATHENTS
EL!CTROCHERICAL PROTECTION OF
SHiP ﬁULLS'-YRANSLATIONo
AD=487 727

SELECTRODES
LEAD
ANODIC CRYSTALLIZATIOM OK -PURE
AND_ ANTINMONIAL LEAD IN SULFUHIC
ﬁCIQO’ N
AD-725 489

OXIDATION
AGING EFFECTS IN THIN ANODIC
CX-]BE FILMS ON GULD IN PERCHLORIC
ACTD-
LD-445 429

*ELECTROLESS PLATING
NICKEL
‘WwEAR= AND EROSION=RES[STANY
COATINGS FOR TITANIUM ALLOYS IN
ARMY AIRCRAFT»o
AD=726 954

*ELECTROLUMINESCENCE
ANODIC CCATINGS
REPRINT: ANODIC
ECECTROLUMINESCENCE OF ANODIC FILMS
ON ERBIUN AND HOLWIUM METALS IN
SODIUH ALUMINATE SOLUTION.
AD<767 00)

SELECTROH MICROSCOPY
ANTIFOULING COATINGS
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