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Abstract

The bibliography contains some 3000 references on two-phase cermeits.
The arrangement is chronological (1945-1971) and alphabetical (first

author), respectively.

An author index and a detailed subject index is included, The subject
index lists the contents of every reference by means of descriptor
strings with logic structure, The thesaurus of descriptors comprises

the following fields: material(s), technology, properties, applications,

and bibliographic information.

The distribution of the number of references with time, the main fields
of application, and some basic problems related to the research and de-

velopment of cermets are shortly discussed.

Abstrakt

Die Bibliografie enthilt etwa 3000 Referenzen {iber zweiphasige Cermets.
Die Anordnung ist chronologisch (1945-1971) bzw. alphabetisch (nach dem

ersten Autor),

Ein Autoren- und ein ausfiihrliches Sach-Verzeichnis sind vorhanden. Im
Sach~=Verzeichnis wird der Inhalt jeder Referenz durch Descriptor-Ketten
mit logischer Struktur erschlossen. Das Descriptor-Vokabular ist nach
folgenden Gebieten angeordnet: Material(ien), Technologie, Eigenschaf-
ten, Anwendungen und bibliografische Information.

Die zeitliche Verteilung der Zahl der Referenzen, die wichtigsten An-
wendungsgebiete sowie grundlegende Probleme im Zusammenhang mit der

Weiterentwicklung von Cermets werden kurz diskutiext.
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1, Preface

Field Covered

Cermet s are composite materials that contain (at least) one ceramic
and (at least) one metallic phase. Ceramic phase indicates a materials with

mainly localized binding forces such as occur in oxides, sulphides, e

The references in this bibliography cover essentially the field of two=phase

» cermets, i.e, combinations of the type

<M

where MI=a metal, N=2a non-metal, M]I=a metal, x=stoichiometry (e.g. U0.-Cu,

2
ceramic M N =urania, metal M; = copper).

The composites treated here are usually microdispersed systems
(dispersions); the representative dimensions of the embedded phase are in the

order of 1 to lOO/um (an exception is given by thin-film cermets).

Dispersion and precipitation hardened materials are not included, nor are
laminated and fiber reinforced materials. The bibliography was confined to
two-phase cermets in order to facilitate a relatively simple insight into

composites,

Marginal references were evaluated when they seemed to be of interest to the
field of cermets: e.g., the evaporation of metals on ceramics is of interest
in the production of coated particles; porous ceramics may serve as models

in theoretical considerations; phase diagrams and constitutional investigations

give information on the compatibility of ceramic/metal combinations.

The arrengement of the references is by year of publicatiorn and, within each
year, alphabetically by first author. Contributions by firms and such like
are designated by "Anon." (anonymous author). The references are given in
their original language if it is English, French, or German; otherwise, the
titles are translated into English or German.

Papers read at conferences are only given in those cases where they seem
not to have been published elsewhere. By including these unpublished papers,
as well as patents, it is intended to give as complete a bibliography con-

cerning the fields of research and development of cermets.



Information Sources

The references were found in abstiracting periodicals that have a special

heading like "cermets", "“composites", or similar:

AED-AB, Informationen zur Kernforschung und Kerntechnik (since 1962)
Applied Science and Technology Index (since 1958)

Berichte der Deutschen Keramischen Gesellschaft (since 1920)

Ceramic Abstracts (since 1918)

Index Bibliographique de Chemie et Métallurgie des Matériaux Nucléaires
(since 1965)
International Nuclear Information System, atomindex (since 1970)

Metallurgical Abstracts (since 1934)

Metals Abstracts (since 1968)

Nuclear Science Abstracts (since 1948)
Planseeberichte flir Pulvermetallurgie (since 1953)

Cross=~checking and complementing was done using the references no, 143, 953,
1328, 2001, and 2329.

Original contributions on cermets may be found especially in the following

periodicals:

American Ceramic Society Bulletin (since 1922)
Composites (since 1969)

J. American Ceramic Society (since 1918)

J. Composite Materials (since 1967)

J. Nuclear Materials (since 1959)

Metal Progress (since 1912)

Microstructures (since 1970)

Nuclear Technology (since 1971)

Powder Metallurgy (since 1958)

Powder Metallurgy International (since 1969)
Soviet Powder Metallurgy and Metal Ceramics (since 1964)

Patents are given in, e.g.

brevatome (Atom Patents Abstracts) (since 1958)

Current classification numbers for cermets are

669.018,9 (Universal Decimal Classification)
B22f; C22 (International Patent Classification)



Findings and Conclusions

(1) TFig. 1 shows the variation of the number of references per year with
time, As may be noted, this number was around 100/year in the period 1955/603
it became nearly twice as much ten years later.

The largest field of application of cermets is in nuclear engineering; the
references on fuels, fuel elements, and thermionic emitters comstitute

25 % of the total number.

Other applications of importance are as turbine materials (decreasing
number of publications with time), as thin-film cermets (since 1965),
cutting materials (41 references), rocket materials (40 ref.), electrical
contacts (25 ref.), and friction materials (21 ref,).

20 % of the references are on (two-phase) cemented carbides, notably
WC~Co and TiC=Co.,

200~ cermets

(2809)

(ref/year)

1001~

1 fuels,fuel elements
: (671)

..... thermionic emitters

0 : :::fffg ....... o 3 " (46)
%5 50 55 60 '65 70
50 -
N _) cemented carbides
B et pem pes S (563)
4 Vot H - turbine materials
i i (65)

o] P B I thin-film cermets
' £k O bz . ' (381
45 50 55 60 65 70

Fig.1 Variation of the number of references per year (N) with
time (t) for different fields of application.
(The total number of references is indicated in parantheses)
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(2) Table 2 on page 186 lists the ceramic/metal combinations and cermets
that have been investigated, Among the ceramics (97), the oxides are dealt
with most often; among the metals (46), the elements Fe, Co, Ni and Cr,
Mo, W prevail, It can also be seen from this table that the 500 combin-
ations investigated so far constitute only 11 % of all listed, possible

systems (4462); of course, not all systems are of techmical interest.

(3) For a further effective development of cermets, the following points

need clarification:

- the definition as used in this bibliography (cf. references 2282, 2545,
and 2907) is not yet generally adopted

= the models used for understanding and computing the physical properties
of cermets in dependence of the microstructure are too idealized and
need further refinement. Possible ways consist in the development of
Ymodel cermets" and the simulation of different models by means of

computers

- the literature on cermets is spread very widely. There is a lack in
recent reviews on technology, properties, and applications; these reviews
would prove useful not only in the field of cermets but for composites
in general (e.g., dispersion hardened materials, fiber reinforced mater-

ials, etce)e Finally, further authoritative data collections are needed,
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Sintered Hard-Metal Alloys

J.R. Tinklepaugh et al., PB-109 030 (1951): Oxidation of Titanium
Carbide Containing Small Substitutions of Various Metals

J.R. Tinklepaugh et al., PB-109 031 (1951): Oxidation Studies of
Iron and Chromium Bonded Titanium Carbide

R.C. Turnbull, PB-108 028 (1951); PB-115 246...9; PB-115 351 (1951):
Diffusion of Cobalt, Iron and Nickel into Titanium Carbide

J.H. Westbrook and J. Wulff, paper: Am.Ceram.Soc., Chicago (1951):
The Thermal Shock Resistance of Metallized Hollow Ceramic
Cylinders

Anon., Business Week (1952), No.1203, 66-76; Tron Age 170 (13), 56
(1952); West.Mach.Steel World 43 (11), 131 (1952): Titanium
Alloy Explodes into Production

Anon., Iron Age 170 (16), 114 (1952): Moly-Based Metal-Ceramic
Designed for High Temperature Use

British Thomson-Houston Co., Brit.Patent 680,698 (1952): Methods
for Making and Casting Cemented Carbide Articles

L.A. Connant and D.M. Gillies, U.S. Patent 2,656,596 (1953); Brit.
Patent 668,682 (1952): Tungsten-Chromium-Alumina Metal-
Ceramics

W.B. Crandall and M.A. Tuttle, NP-4135 (1952): Evaluation Tech-
ques for High Temperatur Metal-Ceramic Materials

F.K. Davey, E.R. Glabou and G.E. Lorey, PB-109 701 (1952): Titanium-
Nitride Cermets

W. Dawihl, Z.Metallkde 43 (1), 20-2 (1952): Sintern von Wolfram-
karbid-Kobalt Hartmetallen als Oberflachenreaktion

W. Dawihl, Microtecnic 6 (3), 165-73 (1952): Grain Formation in
Hard Metal Alloys
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1%38. G¢.C. Deutsch, A.J. Meyer jr. and W.C. Morgan, NACA-E52K13 (1952):
Preliminary Investigation of Several Root Designs for
(Titanium Carbide) Ceramal Turbine Blades in Turbojet
Engines

139. F. Eisenkolb, Elektrotechn. 6, 548-5% (1952): Pulvermetallurgische
Werkstoffe der Elektrotechnik

140. G.E. Evans, Iron Age 170 ( ), 93 (1952): Wanted: Better Materials
for Nuclear Reactors

141. J.L. Everhart, Materials and Methods 37, 92-6 (1952): Which Metal
for Jet Engine Bladesg?

142. H. Federspiel, U.S. Patent 2,599,751 (1952): Welding Process to
Join a Metal Body and a Semiconducting Body Composed of
Metallic and Ceramic Material

143. C.G. Goetzel, Treatise on Powder Metallurgy (Interscience, New York,
1952), Vol. I, Classified and Annotated Bibliography, Part
2, Patent Survey, 493-6: Composite and Coated Powders; 575-
639: Hard Metal Compound Compositions; 640-62: Electrical
Materials and Products

144. H.M Greenhouse, J.Am.Ceram.Soc. 35, 271l-4 (1952): Oxidation Prod-
ucts Which Contribute to the Oxidation Reslstance of TiC-
Base Cermets

145. H.W. Greenwood, Mach.Lloyd 24, 89-91 (1952): Ceramics and Metallurgy

146. J. Gurland and J.T. Norton, H.Metals 4, 1051-6 (1952): Role of the
Binder Phase in Cemented Tungsten Carbide-Cobalt Alloy

147. R.S. Gurnick and A.L. Cooper, NACA-RM-E52E27 (1952): Infiltration
of Titanium Carbide with Several Metals

148. H.J. Hamjian and W.C. Lidman, J.Am.Ceram.Soc. 35, 44 (1952): Boron
Carbide as a Base Material for a Cermet

149. M. Hill, M.W. Taylor, G.S. Mikhalapov, E.G. Touceda, C.L. Clark,
W.V. Knopp and H.D. Shaw, WADC-TR-52-106 (1952); PB-111 286 (1952):
Production of Cermets by Flash Sintering Process

150, C.A. Hoffman and A.L. Cooper, NACA-RM-E52HO5 (1952): Investigation
of Titanium Carbide Base Ceramals Containing Either Nickel
or Cobalt for Usgse asgs Gas Turbine Blades

151. W. Hofmann und E. Schmalenbach, Arch.Eisenhlittenwes. 23, 136-43

(1952): Uber den Verbund zwischen Sinterwerkstoffen und
kompakten Metallen

152. Igramic Electric Co., Brit.Patent 683,343; 684, 199 (1952): Contact
Body

153. M. Kantzer, Métaux (Corrosionindustrie) 27 (328), 506-10 (1952):
Leg Cermets

154. H.V. Kinsey, Can.Metals 15 (11), 28-30; (13), 20-4 (1952): High
Temperature Alloys for Gas Turbines -~ A Review

155. C. Konopicky, Tech.Mitt. 45, 395-400 (1952): Hochfeuerfeste Son-
derbaustoffe

156. S. Krapf, German Patent 853,069 (1952): Metallische Agglomerate

157. E. Lardner and N.B. Gregor, J.Inst.Metals 80 (7), 369-74 (1952):
Determination of Elastic Constants and Stress-Strain Re-
lationghip to Fracture of Sintered Tungsten Carbide-Cobalt

Alloys
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V. Licini, Ceramics (Milan) 7 (9), 57 (1952): Cermet

W.G. Lidman and H.J. Hamjian, J.Am.Ceram.Soc., 35, 236-40 (1952):
Reactions During Sintering of a Zirconium Carbide-Niobium
Cermet

M. Litmann and Metro-Cutanit Ltd., Brit.Patent 674,128 (1952):
Wear-Resistant Materials

C. McBride, Metal Progr. 61, 84 (1952): Polishing Cermets

162. C.C
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165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.
178.

.C. McBride, B.M. Greenhouse and T.S. Shevlin, J.Am.Ceram.Soc.
36, 28-32 (1952): A Preliminary Study of the Oxidation
and Physical Properties of TiC-Base Cermets

L.R. McCreight, KAPL—MQLRM—7 (1952): Thermal Expansion Measure-
ments of Six Fuel Materials

L.E. Marchi, J.A. Stavrolakis and E.P. Flint, WADC-TR-52-327 (1952):
Research on the Application of Fundamental Concepts of Bond-
ing Metals and Ceramics

G.B. Massengale, L.E. Mong, M.B. Stiefel and R.A. Heindl, NB5-1624
(1952): Interim Report on Evaluation of Tests for Cermets
as Components of Heat Resistant Materials

E.T. Montgomery and J.A. Lytle, WADC-TR-52-166 (1952): Nickel-
Magnesia Cermet Coatings

J.A. Nelson et al., WADC-TR-52-111 (1952): Metal Bonded Titanium
Boride

F.H. Norton and W.D. Kingery, NY0-3139 (1952): Study of Metal-
Ceramic Interactions at Elevated Temperatures

B.P. Planner, Steel 131 (18), 98-100, 102 (1952): High Temperature
Metallurgy

B.P..Planner, Western Mach. Steel World 43 (6), 105, 117-8; (7),
83-5, 97; (8), 93-5, 107 (1952): Extremely High Temperature
Materials

Rutgers Univ. N.J., Ceramic Res. Station, NP-4020 (1952): Ceramic
Metal Bodies for Use as Aircraft Power Plant Parts Subjected
t0 Elevated Temperatures

M. Schwartz (ed.), WADC-TR-52-327 (1952): Proceedings of the WADC
Ceramic Conference on Cermets

P. Schwarzkopf, Proc.Int.Symp. Reactivity of Solids, Gothenburg
1952, 1027~41: High Temperature Materials Produced by
Powder Metallurgy

T.S. Shevlin, WADC-TR-53-17 (1952): Development, Properties and
Investigation of a Cermet Containing 28 % Alumina and 72 %
Chromium

R. Steinitz, Proc.Symp. Progress in Quality Electronic Components,
Washington 1952: Metallic Refractories - New Materials for
the Electrical Industry

A.D. Stevens and J.C. Redmond, Metal Progr. 62, 124-8, 148 (1952):
Testing Cemented Carbides

AW. Treptom, U.S. Patent 2,725,353 (1952): Bonded Tantalum Bodies

Union Carbide and Carbon Corp., Brit.Patent 679,804 (1952): Alumina
Metal Ceramics
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179. A. Vambersky, Hutnické listy 7 (3), 129-32 (1952): Materials for
Gas Turbines

180. H. Vatter, Glas- und Hochvakuumtechn. __, 79-85 (1952): Die Kera-
mik-Metall-TLdttechnik

18l. R.H. Warring, Ceramics 4, 472-6 (1952): super Refractories

182. Watt Gluhlampen und Elektrizit&ts-AG, Austrian Patent 171,413
(1952): Herstellung von Teilen aus Hartmetall-Legierungen

183. J.H. Westbrook, Am.Ceram.Soc.Bull. 31, 205-8; 248~50 (1952):
Metal-Ceramic Composites (I/1I)

184. R.A. Alliegro and J.R. Tinklepaugh, WADC-TR-53-55 (1953): Invest-
igation of the Bonding of Silicon Carbide by Metals

185. Anon., Automobile Eng. 43 (565), 157 (1953): Cerametallic Brake
Linings

186. Anon., Chem.Eng.News 31 (19), 1976, 1978 (1953): Silicon-Based
Cermets May be Useful in Aircraft Engines

187. Anon., Materials and Methods 37 (6), 69-72 (1953): Materials with
High Strength at High Temperatures

188. Anon., Materials and Methods 38 ( ), 188, 190 (1953): Impact
Strength of Newer Cermets

189. Anon., Product Eng. 24 (4), 5 (1953): New Cermet

190. Anon., Trans. ASME 75 (2), 127-36 (1953): Gas-Turbine Progress
Report. Materials, Cooling and Fuels

191. H.N. Barr, L. Marchi, J.A. Stavrolakis and H.H. Rice, WADC-TR-53-
356; AD-17 501; PB-117 936 (195%): Research on Application
of TFundamental Concepts of Bonding Metals and Ceramics

192. F. Benesovsky (ed.), Pulvermetallurgie (Metallwerk Plansee, Reutte/
Tirol, 1953%)

19%. E.S. Bomar, CF-53-5-190; CF-53%-9-179 (1953): Solid Fuel Plates of

Aluminum and UBOS

194. W.H. Bridges, ORNL-150% (1953): Metallurgy Div. Quart. Progress
Report for Period Ending Jan.31l, 1953

195. L.A. Conant and D.M. Gillies, U.S. Patent 2,656,596 (1953): Sint-
ered Cermet Bodies

196. W.B. Cottrell (ed.), ORNL-1515 (1953): Aircraft Nuclear Propulsion
Project Quarterly Progress Report for Period Ending March lo,
1953

197. H.C. Cross, Ind. Heating _ , (1953): Materials for High Temper-
ature Service

198. W. Dawihl, German Patent 868,031 (1953): Elektrisches Element, ins-
besondere Elektrode zur Elektrolyse und elektrischen Hoch-
temperatur-Fusion

199. W. Dawihl, Z.Metallkde 44 (2), 69-70 (1953): Comments on the Work
of J. Gurland and J.T. Norton on Skeleton Formation in
Sintered Carbide Alloys
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200. G.C. Deutsch, A.J. Meyer and W.C. Morgan, NACA-RM-E52K13 (1953):
Preliminary Investigation in J-33 Turbojet Engine of Several
Root Desgigns for Ceramal Turbine Blade

201. G. Economos, Ind.Eng.Chem. 45 (2), 458-9 (1953): Behavior of Re-
fractory Metal Oxides in Conjunction with Metals at High
Temperatures

202, F. Eisenkolb und W. Richter, Wiss.Z. TH Dresden 3, 71-80 (195%-4):
Einige Untersuchungen an gesinterten Verbundwerkstoffen aus
metallischen und nichtmetallischen Bestandteilen

203. J.L. Bverhart, Materials and Methods 27, 92-6 (195%): Which Metal
Form for Jet Engine Blades?

204, FPansteel Products Co., German Patent 765,479 (195%): Sintered
Hard-Metal Alloys

205. I.M. Fedorchenko, Izvest.Akad.Nauk SSSR, Otdel, Tekh.Nauk (1953),
393-406: The Laws of the Process of Setting Metalloceramic
Briquets in Sintering

206. H.J. Goldschmidt, Brit.Patent 692,486 (1953): Sintered Iron-
Tungsten Carbide

207. J.W. Graham, U.S. Patent 2,654,145 (1953): Oxidation-Resistant
Hard Carbide Composition

208. H.M. Greenhouse and H.W. Newkirk, NP-4838 (1953): Study of the
Microstructure of Cermets

209. W.L. Havekotte, Metal Progr. 64, 67 (1953): Super Refractories
for Use in Jet Engines

210. C.A. Hoffman, NACA-Res.Memo-E52L15a (1953): Preliminary Investig-
ation of Zirconium Boride Ceramals for Gas Turbine Blade
Applications

211. C.A. Hoffman, NACA-RM-E53GOT (195%): Investigation of a Chromium
Plus Aluminum Oxide Metal-Ceramic Body for Possible Gas
Turbine Blade Application

212, W.D. Jones, Metal Ind. (1953), 32: Metal Ceramics

213. J.D. Kennedy, Prod.Eng. 24 (8), 154-7 (1953): Cemented Chrome
Carbides

214. W.D. Kingery, J.Am.Ceram.Soc. 36, 362 (1953): Metal Ceramic Inter-
actions. I. Factors Affecting Fabrication and Properties
of Cermet Bqdies

215. W.D. Kingery and G. Economos, J.Am.Ceram.Soc. 36, 403-9 (1953):
Metal Ceramic Interactions. IL Metal Oxide Interfacial
Reactions at Elevated Temperatures

216. W.D. Kingery and M. Humenik jr., NYO-3143 (1953): Study of Metal
Ceramic Interactions at Elevated Temperatures: Surface
Tension. I. Purnace and Method for Use of the Sessile Drop
Method; Surface Tension of Si, Fe and Ni.

217. W. Kinna #nd O. Rldiger, Arch.Eisenhittenwes. 24, 535-42 (1953):
Der Oxydationgvorgang in Titankarbid-Kobalt-Hartmetallen

218. E.P. Knudson, Ceram.Bull. 32 (4), 156 (1953): Physical Character-
istics of Titanium-Base Cermets at Elevated Temperatures

219. S. Krapf, German Patent 860,557 (1953): Metallic Agglomerates

220. A.E. Lesgsor, paper: Electrochem.Soc., Pittsburgh 1953, abstract
No.48: Cermet Films
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A. Lorenz, Glas- und Hochvekuum-Technik 2, 247-9 (1953): Conduct-
ing Sintered Bodies (Cermets) for Electric Leads in Pused
Quartz Vacuum Devices

D. Mc¢Nair, R.T. Lynch and N.B. Hannay, J.Appl.Phys. 24, 1335-6
(195%): Molded Thermionic Cathodes

P.B. McSherry, Iron Age 172, 100-1 (1953): Metal Ceramic Wall
Lengthens Thermocouple Life

Mallory Metallurgical Products, Brit.Patent 690,540 (195%): Elec-
trical Contacts

W.A. Maxwell and R.W. Smith, NACA-RM-ES53F26 (1953): Thermal Shock
Resistance and High Temperature Strength of MoSiQ—A12O3

A.J. Meyer, G.C. Deutsch and W.C. Morgan, NACA-E53G02 (1955): Pre-
liminary Investigation of Several Root Degigns for (Titanium
Carbide) Cermet Turbin Blades in Turbojet Engines. IL. Root
Design Alterations

E.T. Montgomery and P.E. Rempes jr., WADC-TR-53-164 (1953): Ex-
ploratory Study of Nickel-Magnesia Cermets

H.W. Newkirk et al., AD-22891 (1953%): Study of the Microstructure
of Cermets

F.H. Norton, W.D. Kingery, G. Economos and M. Humenik jJjr., NYO-
3144 (195%): Metal-Ceramic Interactions at Elevated Temper—
atures

F.H, Norton, W.D. Kingery, F.A. Halden and M. Berg, NY0-6289
(195%): Study of Metal-Ceramic Interactions at Elevated
Temperatures

Ohio State Univ. Res. Foundation, Progress Report No.3, Contract
AF33(616)~-472 (1953): Cermet Development

A. Pechman, Chem.Eng. 60, 186-90 (1953): Ceramics for High Temper-
atures

A. Pechman, Finish 10, 37-8, 86, 88; Ceram.Age 62 (5), 27, 31, 34
(1953): Cermets - Possible Answer to Ultrahigh Temperatures

H. Pfau wnd W. Rix, Techn.wiss.Abhandlgn der OSRAM-Ges. 6, 193-201
(1953): Untersuchungen im System Co-WC

L.B. Pfelil, Materials and Methods 37, 79 (1953): How to Evaluate
High Temperature Performance of Materials

L.T. Richardson and M.R. Swinehart, U.S. Patent 2,654,945 (195%):
Electrical Contact

H.R. Saller, S.T. Stacey, N.S. Eddy and H.I. Klebanov, BMI-834
(1953): Creep strength of Uranium Alloys at 1500-1800 °F

M.A. Schwartz, Electrical Mfg 53, 144-8 (1953): Ceramic Metals for
Component Degign

S. Skorba, Naturwiss. 40, 605 (1953): Ein Verfahren zur Pripara-
tion von Uranoxid-Schichten auf Aluminium

E.J. Soxman, WADC-TR-53-370; AD-27514 (1953): An Investigation of
a Method of Casting Alloy Titanium Carbide Cermets

Staff, Aviation Week (Feb.23, 1953), 36-7: Cermets May Help Jets
Operate Hotter

R. Steinitz and I. Binder, Powd.Met.Bull. 6, 123-5 (1953): New
Ternay Boride Compounds



243.

244,

245.

246.

247,

248.

249.

250.

251.

252,

253.

254.

255.

258.

259.

260.

261.

262,

263.

264.

_23_.

M.S. Tacvorian, Recherche aeronaut. 33, 51-6 (195%): Modern Re-
fractory Material: (Sintered) Alumina-Chromium Mixtures,
or 'Chromal'

¥.S. Tacvorian, French Patent 1,035,941 (1953)¢ Cermets

J.R. Tinklepaugh et al., WADC-TR-53%-369 (1953%): Iron Bonded Titan-
ium Carbide
R.C. Turnbull, PB-111 612; Am.Ceram.Soc.Bull. 32 (4), 145 (195%):

Diffusion of Iron, Nickel and Cobalt into Hot Pressed
Titanium Carbide

R.C. Turnbull and W.G. Lawrence, NP-4735 (1953): Study of Basic
Mechanism of Diffusion of Metals into Ceramic Materials

B. Waser, Werkstoffe und Korrosion 4, 397-9 (1953): Hochhitze-
besténdige Werkstoffe und Cermets

L.H. deWald, Tooling and Production (Feb.1953), 31-4; (March 1953),
52-6: Cemented Carbides: Their Development and Application

H.A. Wilhelm, H.J. Svec, A.I.Snow and A.H. Danne, AECD-3275 (1953):
High Temperature Thermocouples

L.S. Williams and P. Murray, AERE-M/R-1242 (1953): Bonding in
Cermets

C.R. Wilson and A. Langer, Nucleonics 11 (8), 48 (1953): Electro-
deposition of Uranium Oxide on Aluminum

R.E. Wilson, WADC-TR-53-369 (1953); AD-29 399 (1953): Iron Bonded
Titanium Carbide

J.R. Wilson, Am.Ceram.3o0c.Bull. 32, 375-6 (1953): High Temperature
Protection of a Titanium Carbide Cermet

J.M. Zimmer, General Electric Report (Sept.195%): Method of Proof
Load Tegting Dovetail Section of Cermet Turbine Buckets

C. Agte and J. Vacek, Pokroky praskové met. (1954), 443-50: The
Savings of Cobalt When Employing Cermet Carbides

N.P. Allen and W.E. Carrington, J.Inst.Metals 82, 525-33 (1953-54);
Metal Progr. 66, 182 (1954): Materials for 1000 °C (1832 °F)

R.A. Alliegro, J.R. Tinklepaugh et al., WADC-TR-54-38 (1954):
Metal and Self-Bonded Silicon Carbide

Anon., Am.Metal Market 61 (134), 1 (l954): New TiC Cermet has no
Cobalt or Tungsten

Anon., Keram.%. 6, 104-5 (1954): Cermet - Ceramic Metal - Metal-
Ceramic

Anon., Metallurgia 53, (1954): New Heating-Element Material
Suitable for Temperatures up to 1600 °C

Anon., Steel 134, 105 (1954): Cermets - A Flash Sintering Process
Being Used to Produce Turbojet Engine, Blades

G.M. Ault and G.C. Deutsch, J.Metals 6, 1214-30 (1954): The Appliec-
ability of Powder Metallurgy to High Temperature Problems

W. Ballas et al., Bull.Am.Phys.Soc. 20, 29 (1954): Oxide-Inpregnated
Nickel Matrix Cathode
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M. Basche, R.G. Bourdeau and F, Wulff, WADC-TR-54-211 (1954):
. Joining of Titanium Carbide-Nickel Cermets

D.G. Bennett et al., AD-38 003 (1954): High Temperature Resistant
Ceramic Coatings - Ceramic and Metal-Ceramic Bodies

D.G. Bennett et al., AP-TR-6540 (1954): Refractqry Bodies Composed
of Boron and Titanium Carbides Bonded with Metals

T.H. Blakeley, Report (Battersea Polytechnic, London, 1954): Metal
Ceramicg: Structure, Manufacture and Properties

H. Blumenthal, AD-51 073 (1954), final report: Ceramics and Cermet
Materials

N.P. Bogoroditskil, N.L. Polyskova, G.K. Kirrilova and A.M. Eidel'-

kind, Elektrichestvo (1954), No.7, 56-60: New Types of Electrical
Ceramics

L.D. Brownlee et al., Spec.Report No.58 (Iron and Steel Ingt.,

London, 1954-6), 302-4: Effect of Carbon Content on the
Properties of WC-Co Hard Metal

D.G. Burnside, U.S. Patent 2,667,431 (1954): Metallizing Ceramics

T.L. Charland et al., WADC-TR-54-414 (1954): Ceramic and Cermet
Materialsg

J. Chudoba, Pokroky prééﬁové met. (1954), 490-7: Electroerosive
Machining of Cermet Carbides

C.L. Clark, Metal Progr. 65, 72-6 (1954): American Development in
Alloys for High Temperatures

. H.R. Clauser, Materials and Mghods 39, 117-32 (1954): Materials

for High Temperature Service

P.G. Cotter, J.A. Cohn and R.A. Potter, U.S.Bur.lMines R.I. 5 100
(1954): Improved Tungsten Carbide-Cobalt Compacts by Electric
Resistance Sintering

W. Cremens et al., AD-27 311 (1954): Research on Mechanical Proper—
ties of Sintered Aluminum Powder. I. Wrought Nickel-Aluminum
Products for High Temperature Use. IL Oxide-Metal Structure
Studies

M. D&ri, Tech.ung. 2, 92-6 (1954); Fertigungstechn. 4 (12), 669,
893% (1954): Metallgebundene Keramiken

P. Duwez, Sci.American 191 (3), 99-106 (1954): High Temperature
Materials

N. Engel, Powd.Met.Bull. 7, 8-18 (1954): Properties of Metallic
Phases as a Function of Number and Kind of Bonding Electrons

V.D. Prechette, Ceram.Ind. 63 (3), 79, 80, 110 (1954): Cermet De-
velopment

V.D. Frechette, NP-1467 (1954): Fundamentals of Metal-Ceramic Mixt-
ures at High Temperatures

V.D. Prechette and J.A, Hedvell, in: Pulvertechnik (Ingeniors-
vetenskapsakademi, Stockholm, 1954), 24-32: Cermets, the
New Ceramics

J.J. Gangler, J.Am.Ceram.Soc. 37, 312-6 (1954): Resistance of
Refractories to Molten Lead-Bismuth Alloy

E. Gebhardt und W. Obrowski, Z.Metallkde 45, 333-8 (1954): Uber
den Aufbau des Systems Kupfer-Blei-Sauerstoff
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F.W. Glaser, Planseeber.Pulvermet. 2, 59-70 (1954) Progress
Report on Cermets

J.W. Graham, Machine Design 26 (5), 159-62 (1954): Endurance at
High Temperature is the Outstanding Property of One of the
Newer Cemented Carbides

J. Gurland, J.Metals 6 (2), 285-90; Trans. AIME 200, 285-90 (1954):
A Study of the " Effect of Carbon Content on tae Structure and
Properties of Sintered Tungsten Carbide-Cobelt Alloys

¢.T, Harris and H.C. Child, paper: Symp. on Powder Met, Iron and
Steel Inst., London 1954: The Rupture Strength of some
Metal-Bonded Refractory Oxides

W.L. Havekotte, AD-29 415 (1954): Titanium-Carbide Program

J. Hinntiber, Tech.Mitt.Krupp 12 (1), 5-12 (1954): Hard Metals with
Special Physical and Chemical Properties

C.A. Hoffman, J.Inst.Metals 21 (10), 878 (1954): Preliminary In-
vestigation of Zirconium Boride Ceramals for Gas-Turbine

Blade Application

A E. Johnson jr., PB-116 110; NACA-TN-3309 (1954): Mechanical
Properties at Room Temperature of Four Cermets of Tungsten
Carbide with Cobalt Binder

A.E. Johnson jr., PB-114 995; NACA-TN-3197 (1954): Mechanical
Properties at Room Temperature of Four Cermets of Titanium
Carbide with Nickel Binder

A.D. Joseph et al., WADC-TR-55-32 (1954) The Heat Treatment, Re-
inforcement and Cladding of Titanium Carbide Cermets

W.D. Kingery, J.Am.Ceram.Soc. 37, 42-5 (1954): Absolute Measure-
ment of Metal-Ceramic Interfacial Energy and the Inter-
facial Adscrption of 5i from Fe-S5i Alloys

W.D. Kingery and M. Humenik jr., J.Am.Ceram.Soc. 37, 18-22 (1954):
Surface Tension and Wettability of Metal-Ceramic Systems

W.D. Kingery and F.H. Worton, NY0-6296 (1954): Study of Metal
Ceramic Interactions at Elevated Temperaituvres. Surface
Tensions of Iron-Nitrogen and Nickel-Indium Alloys

. F.P. Knudsen, R.E. Moreland and R.F. Geller, WADC-TR-54-1 (1954):

Physical Characteristics of Titanium Carbide~Base Cermets
at Elevated Temperatures

S. Krapf, German Patent 915,391 (1954): Metallagglomerate durch
thermische Reaktion

S. Krapf, Ber.Deut.Keram.Ges. 31, 18-21 (1954): Das reaktions-
thermische Verfahren

W.G. Krauch, ANL-5268 (1954): Urania-Zirconium Cermets

E.I. Larsen, A.S. Doty and D.A. Williams, U.S. Patent 2,669,512
(1954): Electrical Contact Material

M. Littmann and Metro-Cutanit Ltd., Can. Patent 500,750 (1954):
Wear-Resistant Materials

J. Lomas, Can.Mach1ner¥ 65 (6), 133-4 (1954); Machinery Lloyd 26
(5), T7-8 1954 “New Carbides Resist Oxidation, Strong

at High Temperatures

G.D., McTaggart, T.A. Willmore and D.G. Bennett, WADC-TR-54-194
(1954): Metal Ronded Zirconium Diboride
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308. G.A. Meerson, Priroda 43, 45-51 (1954); Chim.Ind. 72, 1206 (1954):
Fritted Alloy

309. E.T. Montgomery, Ohio Univ.Eng.Exp. Station News 26, 39-40 (1954):
Cermet Solid Bodies and Coatings for Gas Turbine Engine
Blading and Metal Parts

310, N.C. Moore, Biit. Patent 710,562 (1954): AJumina-Chromium Cermets

311. P. Murray et al., Trans.Brit.Ceram.Soc. 53, 474-510 (1954): Prac-
tical and Theoretical Aspects of the Hot Pressing of Re~
fractory Oxides

312. H. Nowotny et al., Z.Metallkde 45, 97-101 (19%4): Das terniire
System Ti-W-C

31%3. A. Pechmen, Aircraft Eng. 26, 157-60 (1954): Ceramics for High
Temperature Applications

314. A. Pechman, Finish 11, 35-7, 64 (1954): Cermets and Ceramic Coated
Metals Team up with Jet Propulsion

315. A. Pechman, Materials and Methods 39, 94-6 (1954): Two New High
Temperature Coatings

316. T.W. Penrice and D.H. Shote, paper: Symp. on Powder Met. 1954,
277-81l: The Testing of Ceramic Materials with Reference to
a Simple Titanium Carbide/Cobalt Material

317. B. Pinkel, G.C. Deutsch and N.H. Katz, NACA-E54D13 (1954): The
NACA Drop Test for the Evaluation of the Impact Strength
of Cermets

318. G.R. Pulliam and E.S. Fitzsimmons, ISC-550 (1954): A Study of the
Reaction of Trorium with Some Pure Refractory Compounds

319. J. Quirk and C.G. Harmon, J.Am.Ceram.Scc. 37, 24-6 (1954): Proper-
ties of a Tin Cxide~Base Ceramic Body

320. W.G. Rauch, ANL-5268 (1954): Urania-Zirconium Cermets

321. E.L. Reed, J.Am.Ceram.Soc. 37, 146-53 (1954): Stability of Re-
fractories in Liquid Metals

322, L.D. Richardson sr., Am.Ceram.Soc.Bull. 33, 135-7 (1954); J.Electro-
chem.Soc. 101 (9), 222-4 (1954): Ceramics Tor Aircraft Pro-
pulsion Systenms

323, C.K. Russell, WADC-TN-WCLP-54-116 (1954): Engine Testing of Ti-
tanium Carbide Cermet Nozzle

324. C.K. Russell and A.W. Allen, Am.Ceram.Soc.Bull. 33 (4), 31 (1954):
Heat-Treatment Studies of Cobalt- and Nickel-Bonded Titanium
Carbide

325. A. Schulze, Umschau 54, 293-5 (1954): Metallkeramische Widerstands-
werkstoffe fiir die Elektrotechnik

326. P. Schwartzkopf, Proc.Int.Symp. on Reactivity of Solids (1954),
Pt.2, 1027-41: High-Temperature Materials Made by Powder
Metallurgy

327. P. Schwarzkopf and W. Leszynski, Powd.Met.Bull. 7, 19-21 (1954):
Note on the Relationship Between Brittleness and Micro-
structure of Cermets

%28. T.S. Shevlin and C.A. Hauck, WADC-TR-54-173 (1954), Pt.1l: Alumina-
Bagse Cermets
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329. T.S. Shevlin and C.A. Hauck, J.Am.Ceram.Soc. 37, 140-5 (1954):
Fabrication, Testing and Properties of 72 % Chromium -~
28 % Alumina Cermets

330. R. Steinitz, Machine Design 26 (11), 221-4 (1954): Cermets —
Materials for High Temperature Service

3%1. W. Stoner and J. Wulff, PB-118 268 (1954): Studies in the System
Wickel-Titanium~Carbon

332, H. Sutton, J.Inst.Prod.Engrs 33 (8), 449-53 (1954); Metal Ind. 85
(9), 172-3 (1954): Materials for Gas Turbines

33%. N.E. Thielke, WADC-TR-53-9 (1954): Oxide-Base and Carbide-Base
Materials '

334. A. Varbersky, Pokroky présﬁové met. (1954), 166-76: Some Special
Processes of Powder Metallurgy

%35. H.A. De Vincentis and W.E. Rusgell, NACA-RM-E54B15 (1954): Effects
of Some Metal Additions on Properties of Molybdenum Digilicide

336. R.F. Vines, U.S. Patent 2,67%,167 (1954): Contact

337. B.C. Weber and P.S. Hessinger, J.Am.Ceram.Soc. 37, 267-72 (1954):
Silicon~Base Cermets and Related Observations

3%8. A.E.S5. White, F.X. Earp, T.H. Blakeley and J. Walker, paper: Symp.
on Powder Met., Iron and Steel Inst., London 1954: Metal
Ceramic Bodies

3%9. I.S. Williams and P. Murray, Metallurgia 49, 210-7 (1954): Bonding
in Cermets

340, W.H. Woodward, in: Prcc. Metal Powd. Assoc., Chicago 1954, 1, 51:
Aircraft Applications for Powder Metallurgy

341. L.A. Yerkovich and G.J. Guarnieri, WADC=TR=54-582 (1954): Compress-
ive-Creep Properties of High-Temperature Materials

342. A.B. Altmann und I.P. Melaschenko, Elektrotechn. 9, 444-6 (1955):
Metallkeramische Materialien flir elektrische Xontakte

343. Anon., Ceramics 7, 271-3 (1955): Vapor Deposition of Méal on
Ceramic Particles

344. Anon., Ind.Heating 22, 1869 (1955): Cermet Powder Combined with
Cermic Frit Provides Coherent Protective Coating

345. Anon., Materials and Methods 42, 143 (1955): Cermets Coatings for
High Temperature Protection

346. Anon., Metallurgia 51 (306), 185-6 (1955): Borides as Base for
High Temperature Resgistant Materials

347. Anon., Nat.Bur.Stand.Tech.News Bull. 39, 112-4 (1954): Improved
Method for Applying Cermets

348. Anon., PB-121 413 (1955): Fundamental Properties of Metal-Ceramic
Mixtures at High Temperatures

349. Anon., Steel 136 (9), 88-90 (1955): Materials for Turbine Blades
350. J.R. Baxter, Australasian Engr (Sept.1955), 45-50: Cermets
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R.J. Beaver, CF-55-6-13 (1955): Irradiation Experiments on UOZ—Al
Powder Fuel Plates

W.W. Beaver, in: The Metal Beryllium (AmJSoe.Metals, Cleveland,
1955), 57-98: Refractory Compounds and Cermets of Beryllium

W.C. Bell, R.D. Dillender, H.R. Lominac and E.G. Manning, WADC-TR-
5%-193; J.Am.Ceram.Soc. 38, 396-404 (1955): Vibratory Com-
racting of Metal and Ceramic Powders

G. Bieler, Chem.Ind. 74 (6), 1163-74 (1955): Ceramics without a
Vitreous Phase: Their Special Properties

I. Binder and D. Moskowitz, AD-71 936 (1955); PB-121 346 (1955):
Cemented Borides

T.H, Blakeley and A.E.S. White, in: De Re Metallica (Metallwerk
Plansee, Reutte/Tirol, 1955), 235- 4% : Silver Aluminsa Bodies

H. Blumenthal, WADC-TR~54-12 (1955): Ceramics and Cermet Materials.
Investigation of the Effect of Raw Material Production Vari-
ables on the Physical and Chemical Properties of Carbides,
Nitrides and Borides

T.A. Bragdon, WADC-TR~-55-215 (1955): Evaluation of Cermets for &t
Engine Turbine Blgding

K. Bungardt, Stehl und Eisen 75 (21), 1383 (1955): Entwicklung von
hochwarmfesten Werkstoffen

T.L. Charland et al., WADC-TR-54-414 (1955): Geramic and Cermet
Material: Pressure-Carbonization of Carbon-Bonded Silicon
Carbide~Graphite for Use in Uncooled Rocket Nozzles

J.F. Collins and R.W. Gerby, J.Mgpals 7, 612-5 (1955): New Refract-
ory Uses for Silicon Nitride Reported

L.A. Conant and D.M. Gillies, U.S. Patent 2,698,990 (195%): Metal
Ceramic

W.B. Crandall, LA-3%0~115-ORD-498, WAL-13 (Alfred Univ. 1955): Ex-
ploratory Research in the Field of Container Materials for
Titanium

W.B. Crandall and J.R. Tinklepaugh, in: De Re Metallica (Metall—

werk Plansee, Reutte/Tirol, 1955), 344-Th : High Tempera-
ture Materials and Methods of Evaluation

L.J. Cronin, Vide 10, 355—9 (1955)+ Thoria-Tungsten Cermet Cathode
for Pulge Magnetrons

J. Dempsey and E.F, Rexer, J.Appl.Phys. 26, 1163-5 (1.955): Oxid-
impragnierte Nickel-Matrixkathoden

A, Dziuba, in: F.Eisenkolb (ed.), Die Neuere Entwicklung der Pul-
vermetallurgie (VEB, Rerlin, 1955), 444-54: Trénklegierungen,
Pseudolegierungen und XKontaktwerkstoffe

F. Eisenkolb, Wiss.Annal. 4, 593-656 (1955): Neuvartige Hochtempe—
raturwerkstoffe

R. Francis, A.D. Joseph, K.D. Scheffer, R.P. Riegert and J.R. Tinkle-
paugh, WADC-TR-55-489 (1955): Reinforcement and Cladding of Cermets

L. Franz, R.W. Flickinger and R.V. Carter, Boeing-Rep-D-15 588
(1955): Design, Fabrication and Testing of Cermet Simulated
First-Stage Turbine Wheels

B. Gigner, Swedish Patent 149,336 (1955): Sintered Hard-Metal Body
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F.W. Glaser, Metal Progr. 67 (4), 77-82 (1955): Progress Report
on Cermets

C.G. Goetzel and L.P. Skolnick, in:De Re Metallica (Metallwerk
Plansee, Reutte/Tirol, 1955), 92-8 : Some Properties of a
Recently Developed Hard Metal Produced by Infiltration

J. Gurland and P. Bardzil, J.Metals 7, Trans. AIME 203, 311-5
(1955): Relation of Strength, Composition and Grain Size
of Sintered WC-Co Alloys

J. Gurland and J.T. Norton, in: De Re Metallica (Metallwerk Plan-
see, Reutte/Tirol, 1955), 99-110: The Role of the Binder
Phase in Cemented Carbides

W.L. Havekotte, in: De Re Metallica (Metallwerk Plansee, Reutte/
Tirol, 1955), 111-29: Titanium Carbide-Base Cermets

J.A., Hedvall, in: De Re Metallica (Metallwerk Plansee, Reutte/Ti-
rol, 1955), 1-7: Diffusion in einigen Oxydsystemen

R.H. Herron, Am.Ceram.Soc.Bull. 34, 395-8 (1955): Friction Mater-
ials = A New Field for Ceramics and Cermets

G. Juger, Metall 9, 358-66 (1955): Keramische Sonderwerkstoffe
fir metallurgische Zwecke

. D.W.P. Jenkins, Vakuum-Techn. 4, 107-12 (1955): Vakuumdichte Ke-

ramik~Metall-Verbindungen

A.D. Joseph et al., paper: Am.Ceram.Soc., Cleveland 1955: Effect
of Time at High Temperatures on Physical Properties of
Ni-TiC-Cermets

W.D. Kingery et al., Am.Ceram.Soc.Bull. 34, 117-9 (1955): Note on
Reactions of Metals with TiC and TiN

W.D. Kingery and P.H. Norton, NY0-6296 (1955): Study of Metal-
Ceramic Interactions at Elevated Temperatures

. W.D. Kingery and F.H, Norton, NYO-6451 (1955): Measurement of

Thermal Conductivity of Refractory Materials

F.P. Knudsen, R.E, Moreland and R.F. Geller, J.Am.Ceram.Soc. 38,
312-23 (1955) Physical Characteristics of Titanium Carbide-
Type Cermets at Elevated Temperatures

W.J. Kramers et al., AWRE-0-15/55 (1955): Investigation of Re-
fractory Metal-Oxygen Systems for Possible New Ceramic
Compositions

G.S. Kreimer, 0.5. Safonova and A.I. Baranov, Zhur.Tekh.Fiz. 25
(1), 117-24 (1955): Temperature and Grain Size Dependence
of Strength of Tungsten Carbide-Cobalt Cermets

D.T. Livey and P. Murray, in: De Re Metallica (Metallwerk Plansee,
Reutte/Tirol, 1955), 375-40f: The Wetting Properties of
So0lid Oxides and Carbides by Liquid Metals

R.A. Long, Metal Progr. 68, 123 (1955): Super Refractory Materials

W. McFarlane, J.Roy.Tech.Coll.Met. Club (1955/56), No.18, 15-9:
A Study of Some Nickel-Magnesia-Binary Cermets

M.W. Mallett, A.F. Gerds, A.W. Lemmon and D.L. Chase, BMI-1028
(1955): The Kinetics of Zirconium-UO, Reaction

F.A. Mauver, WADC—TR—55—473 (1955): Measurement of Thermal Expansion
of Cermet Components by High Temperature X-Ray Diffraction
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G.A. Meerson and A.N. Zelikman, Gosudarst.Nach.-Tekho.Izdatel'stvo
Lit.Chernoi i Tsvetnoi Met. (Moscow, 1955), 453-86: Hard
Alloys

E.T. Montgomery, T.S. Shevlin, H.M. Greenhouse and H.W. Newkirk,
WADC-TR-54-33 (1955): Ceramic and Cermet Materials; Pre-
liminary Microscopic Studies of Cermets at High Tempera-
tures

W.E. Moody, A.J. Taylor and J.R. Johnson, ORNL-1778 (1955): Pre-
liminary Investigation of the Figsion Product Retention
Ability of Cermets Compacts

D.G. Moore and J.R. Cuthill, Am.Ceram.Soc.Bull. 34 (11), 375-82
(1955): Protection of Low Strategic Alloys with Chromium-
Boron-Nickel Cermet Coating

F.H. Norton and W.D. Kingery, NY0-4630 (1955) (cf. NY0-3136 (1951),
NY0-3139 (1952), NYO-3144/5 (1953), NY0-4632 (1955)): Study
of Metal-Ceramic Interactions at Elevated Temperatures:
Surface Tension of Nickel Alloys; Wetting; Sintering

E.M Onitsch-Modl, in: De Re Metallica (Metallwerk Plansee, Reutte/
Tirol, 1955), 427-4l; Planseeber. 3, 42-56 (1955): Sinter-

verhalten, Mikrogefiige und Eigenschaften von Cr—AlZOS—Cermets

R. Palme and H.Wagner, Metall 9, 752 (1955): Herstellung von Mikro-
zerreissproben aus schwer-bearbeitbaren Werkstoffen

H. Palmour, J.Electrochem.Soc. 102, 160-4C (1955): Review of High
Temperature Metal-Ceramic Seals

M. Petrdlik and V. Dufek, Hutnické listy 10 (9), 528-35 (1955):
The Effect of Carbon Content on the Properties of WC-Co
Sintered Carbides

K. Pfaffinger, H. Blumenthal and F.W. Glaser, ASTM Preprint No.94b
(1955): Titanium Carbide Bagse Cermets for High Temperature
Service

B, Pinkel, G.C. Deutsch and W.C. Morgan, NACA-E55J04 (1955): Pre-
liminary Investigation of Several Root Designs for (Titanium
Carbide) Cermet Turbine Blades in Turbojet Engines. II.
Curved Root Design

H.B. Porter, PB-131 503 (1955): Rocket Refractories

V.S. RakovskiY, F.F. Smirnov, L.A. RozhdestvenskiY and TI.T. Kryukov,
Reference Handbook: Use of Hard Alloys in Machine Building
(Mashgiz, Moscow, 1955), Ch.2/3

W. Richter und G. Kammerich, Silikattechn. 6, 528-34 (1955): Einige
Untersuchungen lber Keramiken und Cermets zur Herstellung
von Schneidplatten

A. Richter, H. Weber und W. Wolf, German (East) Patent 8,886 (1955):
Oxydkeramik-Verbindung

D.A. Robins and I. Jenkins, in: De Re Metallica (Metallwerk Plan-
see, Reutte/Tirol, 1955), 187-198: The Stability of Some
Metal Silicides of Potential Value in High Temperature
Materials

H.A. Saller, F.A. Reugh, J.M. Fackelmann, A.H. Bauer and J.R. Doig,
BMI-1023 (1955): Phase Relations in the Uranium-Zirconium-
Oxygen Systems Involving Zr and U02
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M.A. Schwartz, in: De Re Metallica (Metallwerk Plansee, Reutte/Ti-
rol, 1955), 457-64: Powder Ceramics - Powder Metallurgy: A
Review of Relationship and Development

P. Schwarzkopf, in: De Re Metallica (Metallwerk Plansse, Reutte/
Tirol, 1955), 199-204; Montan.Rundsch. 3 (7), 157-60 (1955):
Geginterte Hochtemperaturwerkstoffe

T.S. Shevlin and C.A. Hauck, J.Am.Ceram.Soc. 38, 45-54, 450 (1955):
Fundamental Study and Equipment for Sintering and Testing of
Cermet Bodies. VL. Fabrication, Testing and Properties of

34 A1203—66 Cr-Mo Cermets

R.W. Smith and A. Rose, French Patent 1,101,893 (1955): Switch
Contact

R. Steinitz, Jet Propulsion 25, 326-30 (1955): Cermets - New High
Temperature Materials

M.B. Stiefel, Am.Ceram.Soc.Bull. 34 (5), 133=7 (1955): Application
of Photoelasticity to the Design of Tensile Specimens for
Ceramic-Metal Materials

E. Strobel und W. Richter, in: F.Eiserkolb, Die Neuere Entwicklung
der Pulvermetallurgie (Akademie~Vlg, Berlin, 1955), 419-29:
Mischkeramische Werkstoffe

M. Sugiyama, Y. Mishima, K. Shida and 3. Ito, Sogoshikenjo Nempo 14,

84~90 (1955): Researck on the Sintering of Intermetallic
Alloys. I. Study on the Titanium Carbie Cermets

E.L. Swarts and W.B. Crandall, NP-5796 (1955): Pundamental Proper-—
ties of Metal-Ceramic Mixtures at High Temperatures

M.S. Tacvorian, in: La Chinmie des Hautes Températures (Paris, 1955),
101-18: Les Mixtes Oxydes-Métaux: Le Chromal

N.R. Thielke, PB-121 046; WADC-TR-54-467 (1955): Ceramic and Cermet
Materials. Refractory Materials for Use in High Temperature
Areas of Alrcraft

J.R. Tinklepaugh et al., WADC-TR-54-38 (1955), Pt.2: Metal and
Self-Bonded Silicon Carbide

B. Waser, Kolloid-Z. 140 (2/3), 159 (1955): Sintern von Metallen
und Metal-Keramik-Verbindungen (Patent—Review)

J.M. Warde and J.R. Johnson, J.Franklin Inst. 260, 455-66 (1955):
Recent Developments in the Technology of Ceramic Materials
for Nuclear Energy Service

Y+P. Wellard and R.J.A. Perfettini, Brit. Patent 723,842 (1955):
Manufacture of Composite Metal-Ceramic Material

W.W. Wellborn, WADC-TR-55327 (1955): Ceramic and Cermet Materials.
An Investigation of the Feasibility of Producing Metal Bonded
Carbide Bodies by the Extrusion Process

H. Wester and T. Wester, Brit. Patent 733,390 (1955): Manufacture
of Metalloceramic Agglomerates by Exothermal Reaction

J.F. White, in: The Metal Beryllium (Am.Soc.Metals, Cleveland, 1955),
599-619: Cermets and Ceramics. The Refractory Properties of
Beryllium Oxides

0.J. Whittemore jr., Ind.Eng.Chem. 47, 2510-2 (1955): Special Refract-
ories for Use Above 1700 °C
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L.A. Yerkovich and G.J. Guarnieri, Proc. ASTM 55, 732-56 (1955):
Compression Creep Properties of Several Metallic and Cermet
Materials at High Temperatures

M.R. D'Amore, CF-56-11~130 (1956): Procedures Development at the
Oak Ridge National TLaboratory for Fabricating Steinless
Steel Clad B4C-Cu Compogite Plates

Anon., Am.Machinist 100 (20), 132 (1956): Russian and German
Carbide Standards

Anon., Aviation Week 64, 41-2 (1956): New Materials for Metal
Cutting Hold Promise for Production

Anori., Iron Age 177, 87-9 {1956): New Carbide Tool Drills Cast
Iron Ten Times Faster (Cermet)

Anon., Machinery 88, 737 (1956): Ceramics as Cutting Materials

Anon., WMetallurgia 53 (318), 175 (1956): Properties of Sintered
Molybdenum Silicides and Molybdenum Silicide Alloys for
High Temperature Purpcses

Anon., Nucleonics 14 (6), 64 (1956): Ceramics -~ Versatile Wuclear
Materials

Anon., CTR-319 (1956): Cermets 1940-1955

Armour Research Foundation, Progr.Report B-090G1l (1956): Regearch
on Phase Relationships in Ternary Metal-Metal-Oxygen Systems

BE. Barnes, W. Munroc, R.W. Thackray, J. Williams and P. Murray,
Progr.¥ucl.Energy Ser.V, 1, 435-47 (1956): Preparation,
Fabrication, and Properties of Uranium Carbide and Uranium/
Uranium Carbide Cermets

J.R. Baxter and A.L. Roberts, Spec.Report, Powder Met. (Tron and
Steel Inst., London, 1956), 315-24: Development of Metal-
Ceramics from Metal-Oxide Systems

R.J. Beaver, CF-56-12-116 (1956): Irradiation Experiment on Alu-

minum Fuel Element Containing U308—Dispersion

W.W. Beaver and J.J. Theodore, paper: Am.Ceram.Soc., New York 1956:
Cermets with Synthetic Mica

R. Bernard, Plansee Proc., 2nd Seminar (Pergamon Press, London,
1956), 41-9: Electron Microscope Examinations of the Struct-
ure of Cemented Carbides

T.H. Blakeley and A.E.S. White, in: F.Benesovsky, Warmfeste und
korrosionsbestindige Sinterwerkstoffe (Springer, Wien, 1956),
%35=43: Silver Alumina Bodies

H., Blumenthal and R. Silverman, J.Metals 8, 977-81 (1956): Infil-
tration of TiC Skeletons

W.H. DuBois, Machine Design 28 (24), 139-41 (1956): Metal-Ceramic
Friction Materials

E.A. Brandes, Product Eng. 27 (9), 186-90 (1956): High Temperature
Materials (A Review)
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British Thomson-Houston Co., Brit. Patent 747,483 (1956): Bonded
Boride Material

L.D. Brownlee, BR. Edwards and T. Raine, Iron and Steel Inst., Spec.
Report No.58, 302-4 (1956): Effect of Carbon Content on the
Properties of Tungsten-Carbide-Cobalt Hard Alloys

A.M. Cherepanov, Fiz.-Khim.Osnovy Keramiki (1956), 349-58: Cermets
and their Properties

W.B. Crandall, Am.Ceram.Soc.Bull. 35, 66-70 (1956): An Oxidation
Study of Cobali-Alumina Mixtures

J.W. Culp and P. Koskos, Sylvanis Tochnologist 9, 27 (1956): A
Ceramic-Metal Voltage Reference Tube

R.W. Dayton and C.R. Tipton, BMI-1144 (1956): Kinetics of the
Zr-U0 _-Reaction

N.X. Disen and G.F. Hlttig, Planseeber. 4 (1), 10-4 (1956): On the
Action of Acid Solvents on Certain Hard Silicides and High
Melting Metals

J.F., Eckel, C.A. Bruch, A. TLevy, A.X. Willie gnd W.E. Seymor, TID-
7515 (1956), Pt.2, 170-221: Radiation Effects on Reactor
Materials

E.J. Egan, Iron Age 177 (18), 91-4 (1970): Throwaway Ceramics

Turns New Profits from 01ld Lathes

S.H. FPitch and N.E. Huston (eds.), NAA-SR-16%4 (1956): Reactor
Safety Quarterly Progress Report, Nov. 1955 - Jan. 1956

T. Fukatsu, Funtai oyobi Funmatsuyakin 4, 74-87 (1956): Unsolved
Problems in the Study of Refractory Hard Metals

R. Girschig, Métaux (Corrosion - Industrie) 31 (366), 80-93 (1956):
La Fabrication et Utilisation des Carbures métalliques et
Alliages Durs

F.W. Glaser and N. Grossman, Powd.Met.Bull. 7, 90-3 (1956): Cermets
and the Problem of Impact Strength

C.G. Goetzel and J.B. Adamec, Metal Progr. 70 (6), 101 (1956): In-
filtration of Cermets for Improved Toughness

J.W. Graham and J.C. Redmond, in: I.E. Campbell (ed,), High-Temper-
ature Technology (Wiley, New York, 1956), 208-32: Cermets

N.J. Grant, Metal Progr. 69 (6), 76 (1956): Degign of High-Temper-—
ature Alloys: Cermets and Oxide Dispersions

J. Gurland and J.T. Norton, Plansee Proc. 2nd Seminar (Pergamon,
London, 1956), 99-110: The Role of the Binder Phase in
Cemented Carbides

G.T. Harris and H.C. Child, Iron and Steel Inst., Spec.Report No.58,
325-3C (1956): Rupture Strength of Some Metal-Bonded Refract-
ory Oxides

G.T. Harris, H.C., Child and J.F. Howard, Iron and Steel Ingt., Spec.

Report No.58, 282-91 (1956): The Creep Strength of Titanium
Carbide Base Materials

C.A., Hauck, E.W. Deadwyler and T.S. Shevlin, PB-121 253; PB-121 461;
WADC-TR-54-173, Pt.2 (1956): Alumina-Base Cermets

H.H. Hausner and D.P. Ferriss, Materials and Methods 43, 132 (1956):
Metal Powder Slip Castings
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W.L. Havekotte, Metal Progr. 69 (4), 56-61 (1956): High Tempera-
ture Parts Based on Titanium Carbide

W.L. Havekotte, Plansee Proc. 2nd Seminar (Pergamon, London, 1956),
111-29: Titanium Carbide Base Cermets

C.W. Henson, Materials and Methods 44, 96-8 (1956): Boron Carbide
Looks Promiging for Nuclear Uses

J. Hiavac, Sklar a keramik 6, 87-90 (1956): Keramische Stoffe in
Kernreaktoren

J. Hinnliber and 0. Ridiger, Iron and Steel Inst., Spec.Report No.58,
305-10 (1956): Chromium Carbide in Hard Metal Alloys

L.D. Hower, Proc.l2th Ann.Meeting, Metal Powder Ass., 108-19 (1956):
Ceramic Metal Friction Materials

M.J. Humenik and N.M. Parikh, J.Am.Ceram.Soc. 39, 60-3 (1956):
Cermets. I. Fundamental Concepts Related to Microstructure
and Physical Properties of Cermet Systems

T.I. Jores, TID-7567 (1956), Pt.1, 32-45: Metallography of Certain
Hot-Fressed Carbides Possessing High Melting Points

J.R. Johunson, J.Metals 8 (5660), (May 1956): Ceramic Fuel Mater-
ials for Nuclear Reactors

J.R. Johnson, R.L. Hamner, A.J. Taylor and J.M. Warde, Nucl.Sci.
Techn. 2 (2), 111-30 (1956): High-Temperature Ceramic Power
Reactors Using S5iC-8i Fuel Elements

H. Kalsing, Sprechsaal Keram. 89, 414-6 (1956): Keramigche Stoffe
fir Reketbenantriebe

D.L. Keller, Progr.Nuclear Energy V (1956): Fuel Materials

M.J. Kerper et al., paper: Am.Ceram.3Soc., New York 1956: Evaluation
of the Tengile Tesgt for Cermets

W.D. Kingery, Bull.Amferam.Soc. 35, 108-12 (1956): Role of the Sur-
face Energies and Wetting in Metal-Ceramic Sealing

R. Kiyoura and T. Sata, J.Ceram.Ass.Japan 64, 183-92 (1956): Pre-
liminary Study of Oxide Cermets of Alumina, Zirconia and
Magnesia Series Containing Nickel and Iron

G.S. Kre!mer, Poroshk. Met. {Yaroslavl, 1956), 115-26: Strength of
Sintered Tungsten Carbide-Cobalt Hard Metals

H,P. Leeper, TID-12 268 (1956): Compatibility of Materials in Iig -
uid Metal and Compogition

M.H. Leiphold, W.R. Foster and T.S. Shevlin, AC-121 940 (1956):
Final Summary Report for the Period March 18, 195% to
November 30, 1955

A.V. Levy, Trans.Soc.Automotive Eng. 64, 366-78 (1956): Application
of High-Temperature Materials for Aircraft Power Plants in
the Temperature Range 1200-2400 °F

D.R. Livey and P. Murray, in: F.Benesovsky, Warmfeste und korrosiong-
bestindige Sinterwerkstoffe (Pergamon, London, 1956), 375-404:
The Wetting Properties of Solid Oxides and Carbides by Liquid
Metals

M. Lorant, Sheet Metal Ind. 33, 247-9 (1956): Cermets - Details of
Some Improved Applications Methods
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J.R. Low jr., J.Metals 8, 982-4 (1956); Trans. AIME 206, 982-4
(1956): Brittle Fracture of Cemented Titanium Carbide

G.W. Lucas, U.S. Patent 2,731,711 (1956): Sintered Tungsten Carbide
Compositions

P.A. Lytton and J.A. Cashmore, U.S. Patent 2,733,161 (1956): Cermets
from Alumina-Impregnated with Silver

E. Mack, Ohio State Univ., AD-103 599 (1956): Regearch on Phase Re~
lationship in Ternary Metal-Metal Oxygen Systems

G.A. Meerson and G.V. Samsonov, Izvest.Akad.Nauk SSSR, Otdelente
Tekh.Nauk 4, 121-5 (1956): Cermet Hard Alloys with Unequal
Distribution of the Carbide Component, for the Machining of
Abrasive Materials

R. Meyer, Métaux (Corrosion-Industrie) 31 (869), 219-32 (1956): New
Developments of Powder Metallurgy in the Field of High Tempe-
rature Materials

E. Meyer-Hartwig, Ber.Disch.keram.Ges. 33, 85-91 (1956): Das Re-
aktionsgintern

W.E. Moody and W.W. Kriegel, paper: Am.Ceram.Soc., New York 1956:
Determingtion of the Activation Energy for Diffusion of Xe
through MgO-Ni Cermet Compacits

V.G. Morris, Machine Tool Blue Book (April 1956), 115-7: Development
Work on Ceramic Toolholder Design Still in Progress

J.T. Norton, Ceram. Age 67 (4), 32-8 (1956): Development of Cermets
as Structural Materials

J.T. Norton, Mach.Design 28, 143-6, 148 (1956): Selecting Cermets
for High Temperature Applications
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J.T. Norton, Mech.Eng. 78, 319-22 (1956): Cermets for High Tempera-
ture Service

Oak Ridge Nat.Lab., TID-7515 (1956), Pt.2, 5-100: Brief Summary of
Research on Radiation Effects in Solids

E.M. Onitsch-Modl, in: F.Benesovsky, Warmfeste und korrosionsbe-
stindige Sinterwerkstoffe, 2. Plansee-Seminar, Reutte/Tirol
1956 (Springer, Wien, 1956), 427-41: Sinterverhalten, Mikro-
geflge und Eigenschaften von Cr—Al203-Cermets

A.P. Palkin and V.T. Redchenko, J.Inorg.Chem.(USSR) 1 (1), 139-49
(1956): Reactions between Salts and Metals in the Molten State

T.W. Penrice and D.H. Shote, Iron and Steel Inst. London, Spec.Rep.
No.58, 277-8L1 (1956): Testing of Ceramal Materials with Part-
icular Reference to a Simple Titanium-Carbide Cobalt Material

A.C. Pezzi and H.P. Kling, WADC-TR-56-329 (1956): Improvement of the
Impact Registance of Cermets

X. Pfaffinger, H. Blumenthal and F.W. Glaser, paper: ASTM Symp. on
Metallic Meterials for Service Temperatures Above 1600 °F
(1956), 90-102: Titanium Carbide-Base Cermets for High Tempe-
rature Serxrvice

B. Post et al., NP-6041 (1956): Cemented Borides

T. Raine, U.S. Patent 2,736,086 (1956): Corrosion Resitant Cemented
Titanium Carbide Material
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J.C. Redmond and A.M. Burghardt, WADC-TR-56-8 (1956): Preliminary
Investigation of Ultrasonic Examination of Cermet Turbine
Buckets

J.C. Redmond, R.J. Reintgen, J.R. Fenton and M.E. Simon, PB-131 026
(19565: Evaluation of the Engineering Properties of TiC-Base
Cermets

L.T. Richardson and M.R. Swinehart, U.S. Patent 2,760,256; 2,760,257
(1956): Silver-Base Electrical Contacts

Y.A. Schalnov, Stanki i Instrument 27 (1), 26-8 (1956): Grinding and
Polishing of Ceramic Alloys
M.A, Schwartz, in: F.Benesovsky, Warmfeste und korrosionsbestédndige

Sinterwerkstoffe, 2.Plansee-Seminar, Reutte/Tirol 1955 (Sprin—
ger, Wien, 1956), 457-64: Powder Ceramics - Powder Metallurgy

P. Schwarzkopf, U.S. Patent 2,768,611 (1956): Gas Turbine Rotors and
their Production

P, Schwarzkopf, Proc.Int.Symp. on Reactivity of Solids, Madrid 1956:
Turbine Buckets by Powder Metallurgy: Cermets versus coated
Molybdenum

T.S. Shevlin, H.W. Newkirk, E.G. Stevens and H.M. Greenhouse, WADC-
TR-54-3% (1956), Pt.2: Ceramics and Cermet Materials. Pre-
liminary Microscopic Studies of Cermets at High Temperatures

H.J. Siekmann, Machinery 63, (1956): Cemented Oxides or Carbides

L.P. Skolnick and C.G. Goetzel, ASTM Symp. on Metallic Materials for
Service at Temperatures above 1600 °F, Spec.Tech.Pub.174
(1956): Titanium Carbide Products Produced by the Infiltration
Technique

H.G. Sowman, C.E. Tacy and G.L. Ploetz, KAPL-1557 (1956): A Method
of Fabricating Stainless S'teel-UO2 Dispersion Fuel Elements

E.J. Soxman and J.R. Tinklepaugh and M.T. Curran, J.Am.Ceram.Soc.
39, 261-5 (1956): An Impact Test for Use with Cermets

J.A. Stavrolgkis, H.N. Barr and H.H. Rice, Am.Ceram.Sec.Bull. 35,
47-52 (1956): An Investigation of Boride Cermess

R. Steinitz, Powder Met.Bull. 7 (3-6), 155-8 (1956): Materials for
High Temperatures

S. Tacvorian, U.S. Patent 2,767,465 (1956): Metalloceramic Compos—
ition

E.J. Tangerman, Amer.Machinist 100, 154-9 (March 1956): What we
should Know about Ceramic Tools

E.J. Tangerman, Metalworking Production 100 (13), 516-22 (1956):
What Do We Know about Ceramic Tools?

F.A. Trumbore, C.D. Thurmond and M. Kowalchik, J.Chem.Phys. 24, 1112
(1956): Germanium-Oxygen System

P.S. Turner, J.Res. NBS 37, (1956):

H.F.G. Uelts, U.S. Patent 2,770,029 (1956): Alloys for Electrical
Resistors and Parts of Jet Engines and Rockets

J.M. Warde, Materials and Methods 44 (2), 121 (1956): Materials for
Nuclear Power Reactors

C.E. Weper and H.H, Hirsch, Progr.Nuel.Energy V, Metallurgy and Fuels
McGraw-Hill, New York, 1956), 523- ¢ Dispersion Type Fuel
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A.E.S. White, Brit. Patent 750,111 (1956): Metal-Ceramic Bodies

A.E.S. White, F.K. Earp, T.H. Blakeley and J. Walker, Iron and Steel
Inst. London, Spec.Rep. No.58, 311-4 (1956): Metal—-Ceramic
Bodies

D.R. Wilder, in: I.E. Campbell (ed.), High Temperature Technology
(wiley, New York, 1956), 235-50: Sintering of Metallic and
Nonmetallic Refractory Materials

V.I. Zikarev, Stanki i Imstrument 27 (2), 19-21 (1956): Gebrauch von
Schneidwerkzeugen mit keramischen Pl&ttchen

W.F. Zimmermann and H.A. Larson, paper: Am.Ceram.Soc., New York 1956:
Performance of Some Cermet Engine Components in a Turbojet
Engine

D.H. Ahmann et al., KAPL-1877 (1957): A U0 -Bismuth System as a
Reactor Fuel

Anon., Ceramics 9 (102), 29 (1957): Cermets as High-Temperature
Protective Coating

Anon., Génie civil 134, 379-81 (1957): Fortschritte auf dem Gebiete
der Cermets und ihre industrielle Anwendung

Anon., Mater.Design Eng. 46 (1), 143-4 (1957): Cermet Pin Controls
Copper Flow in Continuous Casting Machine

Anon., Metallurgia 53, 239-40 (1957): New Heating-Element Material
Suitable for Temperatures up to 1600 °

N.N. Ault, J.Am.Ceram.Soc. 40, 69-74 (1957): Characteristics of Re-
fractory Oxide Coatings Produced by Flame Spraying

0. Batz, Geologie 6, 452 (1957): Ceramic Materials with High Alumina
Content and of Pure Alumina

G.W. Barnes, Grits and Grinds 48, (1957): Ceramic Cutting Tools
~ Progress Report

A.P. Beard et al., KAPL-1770 (1957): Quart. Reactor Techn.Report No.l

R.J. Beaver, R.C. Waugh and C.F. Leitten, ORNL-2225 (1957): Speci-
fications for APPR-1 Fuel Elements

C.A. Bertella, Met.ital. 49 (8), 637-46 (1957): Cermets

W. Biernawski, Strojirenska vyroba 5, (1957): Gesinterte Metall-
oxyde - Neue ZersSpanungswerkstoffe

T.H. Blakeley, Metal Powder Reports 11 (5), 95 (1957): Metal-Ceramics

T.H. Blakeley and R.F, Darling, Engineer 20%, 25-52 (1957): The De-
velopment of Refractory Nozzle Blades for Use in High Tempera-
ture Gas Turbines

R. Bollack and M. Rey, French Patent 1,149,539 (1957): Aluminium
Nitride Articles

R. Changs, NAA-SR-M-1887 (1957): Survey of Mechanical Properties Data
of Ceramic Materials

A.M Cherepanov, Referat.Zhur.Met. No.14 437 (1957): Cermets and their
Properties
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L.A. Conant, Brit. Patent 787,273 (1957): Chromium Containing Cermets
L.A. Conant, U.S. Patent 2,783,530 (1957): Metal Ceramic Product
J.E. Cunningham, R.S. Beaver and W.C. Thurber, TID-7546 (1957), 269:

Fuel Dispersions in Aluminum Base Fuel Elements For Research
Reactors

E.H. Despard, Can.Machinery 68, 134-6, 246-8 (1957): Why Cemented

Carbides Behave as They Do

G.C. Deutsch, paper: AIME High-Temperature Materials Conference,

V.

Cleveland 1957: The Use of Cermets for Gas Turbine Blades

Dufek, Strojirenstvi 7 (11), 857-61 (1957): Determining the Qual-
ity of Sintered Hard Alloys

Duwez, paper: 1l6th congress on pure and applied chemistry, Paris
1957: Preparation and Properties of Highly Refractory Compounds

Eisenkolb, Technik 12, 824-9 (1957): Uber die Priifung von warm-
festen metallkeramischen Werkstoffen

Eisenkolb und W. Richter, Silikattechn. 8, 140-7 (1957): Unter-
suchungen an Sinterwerkstoffen aus metallischen und nicht-
metalligchen Bestandteilen

Eisenkolb und W. Schatt, Neue Hiltte 2, (1957): Herstellung und
Priifung von Sinterkbrpern aus Aluminiumoxyd und Chrom

J.L. Ellis, Tool Eng. 38 (4), 103-5 (1957): A Machinable, Heat Treat-

able, and Weldable Cemented Carbide for Tooling Purposes

V.N. Eremenko and Yu.V. Naidich, Ukrain Khim.Zhur. 23, 573-8 (1957):

o

Electrical Conductivity of Oxides and Their Wetting by ILiquid
Metals

H.M. Feder, N.R. Chellew and C.L. Rosen, ANL-5765 (1957): Interaction

of Uranium and its Alloys with Ceramic Oxides

R.P. Pelgar and J.D. Lubshn, ASTM Proc. 57, 770-88; 789-90 (1957):

Mechanical Behavior of Cemented Carbides

H.C. Friedemann (Penn.Texas Corp., Nucl.Eng.Div., New York, 1957):

Development of Cermets 1950 - 1956 (a Bibliography)

B.R.T. Frost, Atomics and Nuclear Energy 8, 387-90 (1957): The

Wetting of Solids by Liquid Metals

General Electric. Co., Brit. Patent 768,329; 768,532 (1957): Chromium-

Base Refractory Compositions; Sintered Hard Ccompositions

R.M. Gill, Machinery 91, 1341-6 (1957): Ceramic-Oxide Cutting Tools
P.W. Glaser, U.S. Patent 2,807,075; 2,807,076 (1957): Chromium Boride

Cermets with Chromium or Silicon; Chromium Boride Cermet with
Chromium and Molybdenum

F.W. Glaser, Planseeber. Pulvermet. 2, 460-83 (1957): Fortschritts-

bericht liber Cermets

E.W. Goliber, French Patent 1,133,464 (1957): Sintered Body of

Chromium and Titania

R.D. Grinthal, Powder Met.Bull. 8 (1-2), 18-22 (1957): Effect of Some

Metal Additions on Molybdenum Disilicide

B.A. Grjaznov, Maschinostroj Priborostroj (1957), Nr.6, 43-5: Maschine

zur Bestimmung der Temperatur-Wechselfestigkeit von Sinter-
werkstoffen
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J. Gurland, J.Metals 9 (4), 512-3 (1957); Trans. AIME 209, 512-3
(1957): Comparison of the Strength of Sintered Carbides

J. Gurland, Metal Progr. 72, 178~ (1957): Temperature Stresses in
the Two-Phase Alloy WC-Co

H.H. Hausner, paper: Albuquerque 1957: Fundamentals of Metal-Cerammic
Combinatiouns (Cermets)

E. Heymmel, paper: Int.Pulvermet. Tagung, Eisenach 1957: Zerspanungs-
technische Untersuchungen an keramischen Schneidwerkstoffen

J. Hinniiber, German Patent 1,019,470 (1957): Tungsten-Carbide-Cobalt
Alloys

A. Hivert and S. Tacvorian, Rev.met. 54 (1), 57-64 (1957); Met.ital.
49 (10), 745 (1957): A New High-Temperature Material: Chromal

G. Imich, U.S. Patent 2,793,949 (1957): Composite Products Containing
Metallic and Nonmetallic Materials

H. Isken, Neue Hutte 2 (9), 580 (1957): Influences of Test Conditions
and Grain Size on Toughness and Hardness Values and on Free
Surface Wear of Hard-Metal Specimens

I.I. Iskol'dski¥ and L.P. Bogorodskaya, Zhur.Priklad.Khim. 30 (2),
177-85 (1957): Regarding the Possibility of Producing Metallo-
refractory Hard Alloys Based on Borides of Chromium, Titanium
and Tungsten

J.R. Kattus, Jet Propulsion (June 1957), 644-9: Structural Materials
for Missile Application at Very High Temperatures

N.F. Kazakov and M.N.Andrianova, Stanki i Instr. 28 (5), 24-5 (1957):
Determination of Cutting Performance of Tungsten Carbide with
Cobalt and/or Nickel as Binders

D.L. Keller, BMI-1208 (1957): Evaluation of Reactor Core Materials
for a Gas~-Cooled Reactor Experiment
W.D. Kingery, paper: 16.Kongr.f.reine u. angew.Chemie, Paris 1957:

Surface Tension and its Temperature Dependence for Liquid
Metals and Metal-Oxides at Elevated Temperatures

W.D. Kingery, J.Am.Ceram.Soc.40, 351-2 (1957): Note on Thermal Ex-
pansion and Microstresses in Two-Phase Composites

C. Kopelman, TID-7546 (1957), 2%31: Recent Developments in Dispersion
Type Fuel Elements

B.S. Korshunov, Vestnik Mashinostroeniya 37 (9), 546 (1957): Electro~
chemico-Mechanical Machining of Hard Metals

W.J. Kramers, D.R. Whittaker and W.B. Rotsey, Brit. Patent 784,321
(19575: Cermets from Thoria and Thorium

G.S. Kreimer, A.J. Baranov and 0.S. Safonova, Fiz.Metal. i Metalloved.
5 (2), 361-4 (1957): Static and Cyclic Strength of Sintered
Tungsten Carbide-~ Cobalt Hard Metalg

M.C., Lambert and D.C. Bixby, HW-19 300 (1957): X-Ray Photometric De-
termingtion of Uranium in Metazl Oxides

H.W. Lavendel and C.G. Goetzel, WADC-TR-57-135 (1957); AD-131 o031
(1957): A Study of Graded Cermet Components for High Tempera-
ture Turbine Applications

W.G. Lawrence, in: The Defect Solid State (Interscience, New York,
1957), - ¢ Ceramic Materials for High Temperatures
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J.W. Lindenthal, J.G. Stradley and T.S. Shevlin, WADC-TR-54-173;
PB-131 342 (1957): Alumina-Base Cermets

D.T. Livey, Trans.Brit.Ceram.Soc. 56 (9), 482-98 {1957): Ceramics
and the Development of Nuclear Power

J. Lomas, Machinery Lloyd 29, 55-7 (1957): The New Refractories

M.W. Mallett{ J.W. Droege, A.F. Gerds and A.W. Lemmon, BMI-1210

(1957;: The Zr—U02 Reaction

H. Matsumoto, S. Yamauchi and S. Nishiyame, Nagoya Kbgyd Gijutsu
Shikensho H8koku 6, 110 (1957): Alumina-Base Cermets. I. Ad-
herence Between Alumina and Chromium

N.C. Moore, U.S. Patent 2,785,974 (1957): Process for Producing
Metal Ceramic Compositions

W.C. Morgan and G.C. Deutsch, NACA-TN-4030 (1957): Experimental
Investigation of Cermet Turbine Blades in an Axial-Flow
Turbojet Engine

P. Murray, Refractories J. 33, 2-6 (1957): Some Aspects of Ceramics
in Atomic Energy

5. Palmguist, Jernkontorets Ann. 141, 300-7 (1957): Tensile Strength
Determination in Brittle Materials, Particularly Cemented
Carbides

S.J. Paprocki, D-IL. Keller and G.W. Cunningham, BMI-1184 (1957):
Fabrication of Dispersed Uranium Fuel Elements Using Powder-
Metallugry Techniques

N.M. Parikh, J.Am.Ceram.Soc. 40, 335-9 (1957): Cermets. . Modes
of Fracture and Slip in Cemented Carbides

N.M. Parikh and M. Humenik Jr.,; J.Am.Ceram.3oc. 40, 315-20 (1957):
Cermets. II. Wettability and Microstructure Studies in
Liguid-Phase Sintering

A.C. Pezzi and H.P., Kling, PB-131 093 (1957): Improvement of the
Impact Resistance of Cermets

K. Pfaffinger et al., Product Eng. 28, B6-8 (0ct.1957): Titanium-
Carbide Cermets for High-Temperature Applications

R. Pollack and M. Rey, Brit. Patent 785,814 (1957): Production and
Articles of Aluminium Nitride

H.B. Probst and H.T. McHenry, NACA-TH-3894 (1957): Study of the
Impact Behavior of High Temperature Materials

T. Raine, Metal Powder Reports 11 (5), 91 (1957): Sintered Carbides

W. Richter, Neue Hitte 2 (8), 506 (1957); Silikattechn. 8 (9), 387-9
(1957): Keramikmischungen filr den Horhtemperaturbereich

G. Ritzau, in: Jghrbuch der Oberflichentechnik
1957), ~ ¢ Stand und Problematik der Cermet Sinterwerkstoffe

L. Robins and E.M. Grala, NACA-TN-3927 (1957): Preliminary Investig-
ation of the Effect of Surface Treatment on the Strength of a
Titanium Carbide - 30 % Nickel-Base Cermet

M.T. Robinson, CF-57-6-42 (1957): The Reaction of Zirconium with UO2

0.A. Sandven, AGARD-Rep. No.99 (1957): Cermets as Potential Materials
for High-Temperature Service



620.

621.

622.

623.

624.

625.

626.

627.

635.

636.

640,

- 41 -

W. Schatt, Silikattechn. 8, 268-73 (1957): Gefiigeuntersuchungen an
SinterkSrpern aus Tonerde und Chrom

A.0. Schmidt et al., Machinery 90, (1957): Performance of Ceramic
Tools
A.W. Searcy, J.Am.Ceram.Soc. 40, 431 (1957): Predicting the Thermo-

dynamic Stability and Oxidation Regigtance of Silicide Cermets

M.C. Shaw, A.D. Hoch und T.R. Reinhart, Tool Eng. 39, 109-14 (1957):
Amerikanische oxydkeramische Schneidstoffsorten

T.S. Shevlin, Ceram. Age 70 (5), 22 (1957): Cermets, Their Nature
and Uses

A. Siede and A.,G. Metcalfe, PB-131 820 (1957): Cermet Preparation
by Reactions in the Iron-Aluminum-Oxygen System

P. Skaupy, Neue Hitte 2 (8), 507 (1957): Neuere Entwicklung von
Hartstoffen hoher Temperatur- und Korrosionsbesténdigkeit

R. Steinitz, in: Aviation Age, R& Handbook ( ,1957),
- : Ce®ls and Metallic Refractories

. W.J. Strang, BEngineer 204 (5304), 417 (1957): Use of Nommetallic

Materials at High Temperatures

Syracuse Univ., New York, NP-5402 (1957): Materials Evaluation in
Relation to Component Eehaviocr

3. Tacvorian, Ind.ceran. (1957), ¥c.486, 139-49: Evolution of Re-
fractory Materials: Superrefractories and Cermets

R. Takagi, K. Tamura and Y. Tamura, Kikai Shikensho Shohd 11 (4),
140-4 (1957): A Study of CrB Cermet

J.A. Ternisien, Techn.Mod. 49, 94~8 (1957): Cermets als Katdysatoren
V.Ya. Tretyakov, Neue Htte 2 (8), 505 (1957); Technik 12 (11), 733-5
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D.L. Keller, Nucleonics 19 (6), 45-8 (1961): Predicting
Burnup of Stainless-UO2 Cermet

R. Kieffer und F. Benesovsky in: Handbuch der Astronautik
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(Aug. 1961): Composite Ceramic-Metal Systems

B.W. Lewis, AD-258 762 (1961), U.S. Govt.Research Repts.
36 (5), 47 (1961): Invéstigation of the Deterioration
22 Fefractory Materials in Mach 2 Jet at a
Stagnat¢on Temperature of 3800°F

P. Loewenstein, L.R. Aronin and A.L. Geary, Powder Met.
(1961), 563-83%: Hot Extrusion of Metal Powders
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C.D. McKinney, W.B. Tarpley and F.H. Gaskins, NY0-9586
(1961): Applications of Ultrasonic Energy: Ultra-
sonic Casting of Ceramic and Cermet Slips

D.I. Mason and J.D. Bingle, ANL-6%33 (1961), 221: Thermal
Analysis of Uranium Oxide-Metal Cermets

P.Mathelot, Bull.Soc.France Ceram. (1961), Nr.53, 43-7:
Intérét des cermets aux terres rares pour le contrble
des réacteurs nucléaires

E. Meckelburg, Metall 15, 776-8 (1961): Metallisch-keramische
Mehrschichteniiberziige fiir die Raketentechnik

L. Meny, J. Buffet and Ch. Sauve, Proc. 4th Plansee-Seminar,
Powder Metallurgy in the Nuclear Age, F. Benesovsky,
(ed.), (Springer-Verlag, Vienna, 1961),566: Application
de frittage-filage de poudres & la fabrication
d'€léments combustibles dispersés U-Al et U02-inox

A. Merz, Vortrag: Int.Pulvermet. Tagung, Eisenach 1961:
Zur Biege-Bruchfestigkeit sproder Werkstoffe

E. Meyer-Hartwig, U.S. Patent 2,982,014 (1961): Process of
Manufacturing Compounds and Metallic Ceramic Compounds

K. Monma and H. Suto, J.Jap.Inst.Met. 25, 65-8, 143-7 (1961):
Studies on Cermets (Parts 8 and 9), Thermodynamics
of Surface Tension

K. Monma and H. Suto, Vortrag: AIME, St. Louis (1961):
Several Factors Affecting High-Temperature Strength
of Cermets

J.W. Moore and G.M. Ellis, U.S. Patent 3,006,862 (1961):
Method of Mszsking Nuclear Fuel Element

D.J. Murphy et al., LA-2563% (1961): Elevated Temperature
Impact bLensification of Mo-UO2 Powder

P. Murray in: J. Thewlis (ed.), Encyclopaedic Dietionary of
Physics (Pergamon, Oxford, 1961), 619: Cermets

S. Naka, E. Kato, G. Nishiyama and H. Matumoto, Rep.Goc.
Ind.Res.Inst.Nagoya 10, 199-205 (1961): Study on
ZrOz-Ni Cermets

E. Niki, S. Kohara, M. Tejiri and K. Tatsuzawa, Yogyo
Kyokai Shi 69, 169 (1961): A Study of the Sintering
of Nickel-Bonded TiC

E. Nishibori, R. Ueda, S.Yajima, S. Ichiba, Y. Kamemoto
and K. Shiba, Proc. 4th Plansee-Seminar, Reutte/
Tirol (Springer, Wien, 1961): Fission Productis in
Semi-Homogenous Fuels

Nuclear Materials and Equipment Corp., NY0-9187 (196L7:
Corrosion and Radiation Damage Resistant Fuel Material
Coatings of Uranium and Uranium Dioxide Particles

H.J. Oel, Ber.dtsch.keram.Ges. 38, 258-67 (1961): Die Be-
netzung von Glas-und Metallschmelzen an festen me-
tallischen und keramischen Hochtemperaturwerkstoffen

S.dJ. Paprocki, D.L. Keller, G.W. Cunningham and D.E. Kizer,
BMI-1504 (1961)

S.de. Paprocki, S.W. Porembka, E.S. Keller and C.B. Boyer,
BMI-1555 (1961): Progress on the Use of Gas-Pressure
Bonding for PFabricating Low-Cost Ceramic, Cermet
and Dispersion Fuels

S.J. Paprocki, E.S. Hodge and P.J. Gripshover, DMIC-159
(1961}: Gas-Pressure Bonding
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1122. S.J. Paprocki, E.S. Hodge, P.J. Gipshover and D.C. Carmichael,
Proc.Int.Symp.Fuel Elements (Wien, 1961), 283-300:
Fabrication of a Compartement Plat-Plate Ceramic
Fuel Element

112%. H. Pearlman, J.P. Howe, J.H. Walter and M.H. Binstock, NAA-
SR-Mem. 6228 (1961): Radiation Effects on Dispersion
Fuel Elements. Bibliography

1124. V.V. Pen'kovskii, Poroshkovaya Met. No. 5, 74-9 (Sept. 1961):
Action of Neutron Irradiation on Refractory Compounds
and Powder Metals (Review)

1125. W.C. Pritchard, X.A. Johnson, J.A. Leary and W.J. Maraman,
LA-2621 (1961): Compaction and Sintering of Pul,-Mo
Powder Mixtures 2

1126. S.A. Rabin, H. Inouye and M.M. Martin, Minutes 4th Semi-
annual Inf.Meeting on the ORNL PFast Breeder Assist.
Progr. (At.Power Devel.Ass. 1961), L 1-12: Develop-
ment of Uranium-Molybdenum-Base Cermets

1127. C.¥. Reinke, ANL-6516 (1961), 141: Annual Report for 196l.
Metallurgy Division

1128. S.L. Ruskin, British Pzatent 881,184 (1961): Improvement in
or Relating to Metallo-~Ceramic Compositions

1129. I.N. Schaporova und J.A. Schtschetelina, Isv.Akad.Nauk SSR,
Met. 1961, Nr. 1: Ein-und Zweiphasengrenzen in den
Systemen W-C-Co und W-C-Ni

1130. I.N. Schaporova, E.A. Schtschetelina und 0.I. Serebrova,
Metalloved.Term.Obr.Metallov. (1961), Juli, 44-6:
Einflup einer Wirmebehandlung auf die Eigenschaften
gesinterter WC-Co-Hartmetalle

1131. W. Schatt, Neue Hiitte 6, 644-54 (1961): Schutzschichten
aus Oxyden und Cermets

1132. Z. Sobeczyk, Mechanik Warschau 34, 360-1 (1961): Cermets
New Refractory Structural Materials and their
Application

11%3. S. Spinner, J.Res.Nat.Bur.Stand. 65 C, 89-91 (1961):
Temperature Dependance of Elastic Constants of Some
Cermet Specimens

1134. G.E. Spriggs, Powder Met. No. 7, 296-311 (1961): A Prelimi-
nary Study of the Reacgions between Tungsten Carbide
and Tungsten Carbide-67/% Cobalt Powders and Wet
and Dry Hydrogen

1135. M. Sugiyama and H. Suzuki, J.Japan Inst.lMetals 25,1-4, 4-8,
8-11, 167-70 (1961): Heat Treatment of TiC-Ni Cermet

1136. R.W. Swindeman, Minufes 4th Semiannual Meeting ORNL Past
Breeder Assist.Progr. (At.Power Developm., 1961),
G 1-5: The Mechanical Properties of the UO,-Type 347
Stainless Steel Cermet Proposed for Core B“of the
Fermi Reactor

1137. I. Tangermann, Vortrag: Fut. Pulvermet. Tagung, Eisenach 196k
Neue Hiitte 6, 767-71(1961): Untersuchung der Benetz-
barkeit in Oxyd-und Karbid-Systemen

1138. D.J. Tate, WADC-TR-53-373 (Suppl.) (1961): A Review of the
Air Materials Research and Development Program

1139. G.T. Tsao, Ind.Eng.Chem. 53, 395-7 (1961): Thermal Conduct-
ivity of Two-Phase Materials

1140. V.I. Tumanov, M.L. Baskin und N.R. Anders, Cveinyje Metally
(1961), Nr. 12, 68-73: Einige Eigenschaften von
WC-Co-Hartmetallen
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V.I. Tumanov, V.F. Funke und T.A. Novikova, Izv.Akad.Nauk
SSSR, Met.Topl. (1961), 144-8: Die physikalischen
Eigenschaften von WC-Co-Hartmetallen

E. Violante jr., Anal.Chem. 33, 1600-2 (1961): Phase
Separation and Analysis of Sintered TiC-Ni Cermets
Using Alcoholic Bromine

A.J. Wall and D.R. Milner, J.Inst.Metals 90, 394-402
(1961/62): Wetting and Spreading Phenomena in a Vacuum

R.C. Wangh, J.E. Cunningham and R.J. Beaver in: J. Belle,
Uraniumoxide (USAEC, Naval Reactors, 1961):
U308—A1 -Reaction

J.H. Warren and S.A.S. Ofner, NP-11 410 (1961): Progress
Report Nr.3

J.Ce Withers, WADD-TR-60-718 (1961): Electoplated Cermet
Coatings for Oxidation Protection of Substrates
in Excess of 2000°F

D. Yarnton and D.K. Hill, Engng Mat.Design 4, 439-42 (1961):
Glass - Its Role in Powder lietallurgy

R.E. Adams, A.V. Crewe, F.G. Foote et al., ANL-6610,
6658 (1962): Reactor Development Program Progress
Report

G. Adamson, R.J. Beaver and J.E. Cunningham in: ¥. Bene-
sovsky, Pulvermetallurgie in der Atomkerntechnik
(Metallwerk Plansee, Reutte/Tirol, 1962), 433-66:
Radiation Performance and Pabrication Advances with
Aluminum Dispersion Fuel Elements

Anon., Engng 194, 18-9 (July 1962): Comments on a Metal/
Ceramic Material

Anon., J. Franklin Inst. 273, 264 (1962): Metal-Ceramic,
Microminiature Eleetronic Components

Anon., HW-76 %00 (1962): Ceramics Research on Development
Operation, Quarterly Report Oct.-Dec. 1962

Anon., Materials in Design Engng 56 (2), 123 (1962):
Ceramic, Cermet and Refractory Coatings

W. Arbiter and G. Stern in: F. Benesovsky, Pulvermetallur-
gie in der Atomkerntechnik(Metallwerk Plansee,
Reutte/Tirol, 1962), 467-82: Preparation and Prop-
erties of Dispersion Hardened Uranium/Uranium Oxide

W.M. Armstrong, A.C.D. Chaklader and J.F. Clarke, J.Am.
Ceram.3oc. 45, 115 (1962): Interface Reaction
Between Metals and Ceramics: Saphire-Nickel-Alloy

A.Ya. Artamonov, Sov.Powder Met.Metal Ceramics (1962),
No.2, 137-41: Problem of Calibrating Porous Cermet
Bearing

N.N. Ault and W.M. Wheildon (Boston, 1962): Modern Flame-
Sprayed Ceramic Coatings

R. Bakish, C.A. Gellar and I. Marinow, J.Metals 14, 770-4
(1962): Vapor Phase Metallurgy and Ceramics

E.S. Bartlett, Machine Design 34 (15), 198-204 (1962):
Protection of Refractory Metals at High Temperatures
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R.J. Beaver and C.F. Leitten jr., Army Reactors Program
Annual Progress Report for Period Ending Oct.31,
1962, ORNL-3386, 12, (See also ORNL-28%4, April 1962):
Fuel Element Development Studies

R. Bernard und R. Riviere in: Ber.l. Int.Pulvermet.Tagung
Eisenach 1961 (Akademie Verlag, Berlin, 1962) 43-59:
Réntgenuntersuchungen der in Wolframkarbid-Kobalt-
legierungen vorhandenen Spannungen

J.M. Blocher jr., in: Chemical Vapor Deposition (DMIC Rep.
170 (1962), 1-14: The Promise and Problems of
Chemical Vapor Depositions

D.W. Brite and K.R. Sump, Quarterly Report, Oct.-Dec.1962,
HW-76 300 , p. 2.10, General Electric , Hanford
Atomic Products Operation, Ceramics Research and
Development Operation: UO2 Cermets

R.D. Brown, R.A. Burton and P.M. Ku, Am.Soc.Lubr.Eng.
Trans. 5, 24-31 (1962): Friction and Wear Character-
istics of Cermets at High Temperature and High Vacuum

C. Capasso, Rassegna Chim. 14 (2), 64-7 (1962): Stoffe
fir Hochtemperatur-Cermets

D.F. Carroll, Ceramics Research and Development Operation,
Quartely Report, Oct.-Dec.1962, HW-76 300, General
Electric, Hanford Atomic Products Operations, p. 2.9:
PuOZ-Zr Cermet

H.H. Chandler, General Dynamic Corp.Rep. MR-59-2 (1962):
Bonding Ceramic to Metal

Cheg Chih-Chiang, K'o Hsueh Ta Chung (China),No.4, 99-100
(1962): The New Era of Porcelain

F.B. Cuff, ASD-TH-62-7 (1962), AD-277 152 (1962): Research
to Determine the Composition of Dispersed Phases in
Refractory Metal Alloys

G.W. Cunningham, D.E. Kizer, S.J. Paprocki, in: F. Benesovsky,
Pulvermetallurgie in der Atomkerntechnik (Metall-
werk Plansee AG, Reutte/Tirol, 1962), 483-505:
Cermet Fuel Elements

W. Dawihl und B. Frisch, Arch.Eisenhiittenwesen 33, 61-6
(1962): Verformungsmessungen an Hartmetallen im Zu-
sammenheng mit der Geriisttheorie

M.L. Dring, AD-294 155 (1962): Ceramic-to-Metal Seal for
High-Temperatures Thermionic Converters

A.S. Dworkin, H.R. Bronstein and M.A. Breding, J.Phys.
Chem. 66, 572-3 (1962): Miscibility of Metals with
Salts ,W[. Lithium-Lithium Halide System

J.E. Edstrom, U.S. Patent 3,044,867 (1962): Method for the
Production of Metallie~Ceramic Materials

V.N. Eremenko, Z.I. Tolmatscheva und T.J. Velinkanova, Issl.
Zaroprtsch.Spl. 8, 95-102 (1962): Gefiige von TiC-Ni,
TiC-Cr und TiC-Mo

R. Fabian, Mater.Design Engng 56, 105-7 (1962): Plated
Cermet Coatings Fight Heat Wear

S.M. Feinberg, S.T. Konobeevskii, N.A. Dollezhal, J.Y.

Emelyanov, V.A. Tsihanov, I.M. Bulkin, A.D. Zhirnov and

A.G. Pillipov, Reactor Science and Technology (J.Nucl.
Energy, Parts A+B) 16, 533- (1962): The 500MW Re-
search Reactor SM 2  (High Flux)

J.D. Fleming and J.W. Johnson, TID-7642 (1962), 649-663
Exothermic Reactions in Al_UBOa Composites



1180.

1181.

1182.

1183.

1184.

1185.

1186.

1187.
1188.
1189.
1190.

1191.

1192.

1193.

1194.

1195.
1196.

1197.

1198.

1199.

1200.

- 68 -

J.D. Fleming, J.W. Johnson, P. Bolud, S.H. Bomar and A.R.
Collord, TID-17 530 (1962): Materials for High
Temperature Nuclear Engineering Applications

W.C. Prancis, G.W. Gibson, M.J. Graber and W.P. Scarrah,
IDO-16 827 (1962): MTR-ETR- Technical Branches-
Reactor Fuels and Materials Development

W.C. Francis, G.W. Gibson and W.P. Scarrah, TID-7642 (1%62),
4443 Some Results of Uranium Aluminum Irradiations
at the RTR/ETR

T. Fukatsu, Nippon Kinzoku Gakkai Shi 26, 43 (1962):
Structure and Properties of Binder Phase of TiC-Ni~
Cermets

V.F. Punke, V.I. Tschulepov und S.I. Judkovsky, Piz.
Metalloved. 13, 794 (1962): Beziehung zwischen
Widerstand und Struktur von WC-Co-Legierungen

H.S. Gadiyar and J. Balachandra, Trans.Indian Inst.Met.15,
168~76 (1962): Vapor Phase Deposition of Molybdenum
on UO2 Particles Using Fluidized Bed Technique

A. Gatti, Powder Met. (1962), Nr.1l0, 77-86: Notes on the
Stability of Aluminium Oxide in Iron, Nickel and
Cobalt

C.W. Gibson and N.C. Francis, IDO-16 799 (1962): Annual
Report in Fuel Element Development

W.A. Glaeser, Electro-Technol. (Apr.1962): Wear Characteris-
tics in Nonmetallic Materials

E. Glenny, Engineering 194, 852 (1962): Cermets: A Hope
that did not Materialize

W.V. Goeddel, GA-3109 (1962): Coated Particle Fuels Develop-
ment at General Atomic

D.E. Goslee, Vortrag: 18th Powder Met.Meeting, Philadelphia
1962: An Advance in Dispersion Nuclear Fuel Elements
by Powder Metallurgy

J. Gurland, Jernkont.Ann (1962): Current Views of the
Structure and Properties of Cemented Carbides

R.L. Hamilton and 0.K. Crosser, Ind.Eng.Chem.Fund. 1,
187-90 (1962): Thermal Conductivity of Heterogeneous
Two Component Systems

L.C. Harrington and G.H. Rowe,CNIM-4234 (1962): Thermal
Expansion of 5 Titanium Carbide Cermets from 68 to
1800 © F

M.M. Hendrickson and J.E. Brown, HW-75 914 (1962): Research
and Development Programs

P. Herscovici, M. Sachelarie and I. Oprica, Cercetari
Metalurgice 4, 273-97 (1962): Metalloceramic Filters

T. Heumann und K. Forch, Z.Metallkde 53%,122-30 (1962):
Die Ausbreitung fliissiger Metalle auf der Oberfliche
fester Metalle

E.S. Hodge, C.B. Boyer and F.D. Orcutt, Ind.Engng Chenm.
54 (1), 31-5 (1962): Gas Pressure Bonding (Cermets)

G.R. Horn, W.J. Flaherty and D.W. Brite, Ceramics Research
and Development Operation, Quarterly Report, Oct.-
Dec. 1962, HW-76 300, p. 4.4, General Electriec,
Hanford Atomic Products Operation: High Temperature
Irradiation Testing of UO2-Tungsten Cermet

M. Humenik, D.W. Hall and R.L. Van Alsten, Metal Progr. 81
(4), 101-8, 132 (1962): Graphite-Base Cermets =~
a New Material for Bearing, Electrical High-Temper-
ature Applications
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1201. V.A. Ivensen und A.E. Kovalski, Fiz.Metallov. Metalloved.
13, 793-4 (1962): Abhdngigkeit des elektrischen
Widerstandes vom Geflige bei WC-Co-Hartmetallen

1202. F.E. Jamerson, R.F. Hill and F.E. Gifford, AD-290 727 (1962):
Investigation on the Direct Conversion of Nuclear
Pission Energy in a Plasma Diode

1203. H. Kalish and F.B. Litton, Materials Research and Standards,
2, 638, 1962: Thermal Expansion of Stainless Steel-
UO2 Dispersion Type Nuclear Fuel Plates

1204. H.Kato and C.E. Armantrout, U.S. MB U-1001 (1962), 11-3:
Refractory High-Temperature Alloy (Mo—Gd203)

1205. S. Katz, J.Nucl.Mater. 6, 172-81 (1962): High Temperature
Reactions between Refractory Uranium Compounds and
Metals

1206. D.L. Keller, D.E. Kizer and D.L. Stoltz, BMI-1607 (1962):
Fabrication of Cermet Fuel Elements

1207. D.E. Kizer, BMI-1598 (1962), 171l: UC Cermets and UN Cermets

1208. G.S. Kreimer and N.A. Alexejara, Phys.Met.Metallogr. USSR
13 (4), 117-21 (1962): Mechanism of Fracture in
Sintered Tungsien-Cobalt Carbides

1209. G.S. Kreimer und 0.S. Safanova, Izv.Akand.Nauk SSSR, Met.
Topl. (1962), Nr.3, 94-7: Einflup der Abkiihlgeschwin-
digkeit beim Sintern von WC-Co-Hartmetallen

1210. F.V. Lenel, in: F.Benesovsky, Pulvermetallurgie in der Atom-
kerntechnik (Metallwerk Plansee, Reutte/Tirol, 1962),
529-40: Dispersed Phases in the Powder Metallurgy of
Nuclear Materials

1211. W.H. Leng and P.R. Mundiger, LAMS-2716 (1962): High Density
W-UO2 by Activated Sintering

1212. R. Lingueti, ¢. Rodier and J. Roger, Bull.Soc.Franc.Cérami-
que (1962), Nr.54, 39-49: Ceramic Coatings by Spray-
ing at High Temperatures

121%3. H. Lloyd, AEBERE-R-4%24 (1962): Development of UO,-Stainless
Steel Puel Plates Containing 30-50 v/o O%ide

1214. C.D. McKinney et al., Metal Progr. 82, 184-5 (Sept.1962):
Ultrasonic Casting of Ceramic and Cermet Slips

'1215. W.R. Martin and J.R.Weir, TID-7642 (1962): Mechanical Proper-
ties of X8001 Aluminum Cladding and X8001 Al-Base
Puel Dispersion at Elevated Temperatures

1216. H. Matsumoto, S. Ymanchi and G. Nishiyama, Rep.Gov.Ind.Res.
Inst.Nagoya 11, 765-74 (1962): Alumina Base Cermets

1217. L. Meny, Jd. Buffet et Ch. Sauvre, in: F. Benesovsky, Pulver-
metallurgie in der Atomkerntechnik (Metallwerk Plan-
see, Reutte/Tirol, 1962), 5@6-607: Application de
frittage-filage de poudres a la fabrication d'élé-~
ments combustibles dispersées U-Al et U0,-Inox

1218. M. Merlub-Sobel, U.S. Patent 3,067,047 (1962): Molecular
Cermets and Method of Making them

1219. A. Merz und H. Kotsch, in: Ber. II. Int. Pulvermet. Tagung
Eisenach 1961 (Akademie-Verlag, Berlin, 1962), 423-30:
Untersuchungen an Chromborid-Werkstoffen

1220. A. Merz und J. Uhlmann, in: Ber. II. Int. Pulvermet. Tagung
Eisenach 1961 (Akademie-Verlag, Berlin, 1962), 43%1-5,
Disk. 450: Uber den Einfluf der Mahlbehandlung auf
Technologie und Eigenschaften von Chromkarbid-Hart-
metallen

1221. J. Melinari, CER-2103 (1962): Préparation & 1'Etat Solide de
Moninitrure d'Uranium Massif %,Partir des Poudres
d'Uranium et des Nitrures Sup€rieurs d'Uranium
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1222. A.J. Murphy, J.Brit.Interplanet Soc. 18, 320-8 (1962): A
General Survey of the Materials Problem

122%. E. Niki and T. Kyoya, Bunseki Kagaku 11, 1185-91 (1962):
Electrolytic Separation of Metallic Phase in TiC-Ni-
Cermets

1224. Y. Nishi, Nippon Kinzoku Gakki Shi 26, 329 (1962): Scales
Formed on TiC-Base Cermets at High Temperatures

1225. A. Nishiyama and R. Ishida, Trans.Soc.Met. 3, 185-190 (1962
Purity of Cobalt Phase in Carbide Hard Metals

1226. Office of Techn. Serv., OTS SB-504 (1962): Cermets - Select-
ive Bibliography
1227. G. Ondracek, Vortrag: Keramische Werkstoffe im Reaktorbau,

Baden-Baden 1962: Untersuchungen im Mischsystem U02-
Mo

1228. F.K. Orcutt, H.H. Krause and C.M. Allen, Wear 5, 345-62
(1962): ILubricants for High Temperatures

1229. J.H. Oxley, M.F. Browning, N.D. Veigel and J.M. Blocher,
Ind.Eng.Chem., Prod.Res.Dev. 1 (2), 102-7 (1962):
Microminiaturized Fuel Elements by Vapor-Deposition
Technique

1230. N.M. Parikh, AD-275 369 (1962): Zone Sweeping of Cemented
Tungsten Alloys

12%1.L.P. Pepkowitz, B.L. Vondra and P. Shipko, TID-7622 (1962):
Development of Protective Metal Coatings for UO2 and
U-Particles

1232. A.B. Platov, Poroshkovaja Met. (1962), Nr.3, 63-8: Abhén-
gigkeit der Hirte von WC-Co-Hartmetallen von der
Temperatur

1233. P. Popper (ed.), Special Ceramics (Academic Press, London,
1962)

1234. Yu.M. Pogzin, 0.I. Pondarenko and V.I. Sishman, Sov.Powder
Met.Metal Ceram. (1962), No.3, 201-4: Production of
High-Porosity Cermets Parts for Storage Batteries

1235. V.A. Rakovskii, Sov.Powder Met. (1962), No.5, 347-50:
Strength of Cermet Alloys

12%6. V.S5. Rakovskiy, Principles of Physical Powder Metallurgy
(Gos .Nauchno-Tekhn.Izd., Moscow, 1962)

1237. D.0. Raleigh, J.Electrochem.Soc. 109, 521-5 (1962): Equi-
librium Studies in the Reduction of Thorium Oxide
by Aluminum

1238. G. Rassmann und A. Merz, Technik ¥o.l, 17-2%; No.2, 74-9
(1962): Entwicklungsstand auf dem Gebiete der Hoch-
temperaturmaterialen

1239. A.E. Richt and L.P. Schaffer, ORNL-3386 (1962), 12: Interim
Post-Irradiation Examination of the SM-2B Fuel Ele-
ment

1240. J.A.L. Robertson, Trans.Am.Nuecl.Soc. 5 (1), 225-6 (1962):
High Temperature Properties of Ceramic Fuels; their
Significance and Measurement

1241. C. Sari et E. Jonckheere, in. F. Benesovsky, Pulvermetal-
lurgie in der Atomkerntechnik (Metallwerk Plansee,
Reutte/Tirol, 1962), 600-7: Recouvrement de parti-
cules par métallisation sous vide

1242. M.D. Scruggs, Machine Design 34, 192-8 (1962): Metal-Ceramic
Strength Composites as Engineering Materials

1243. S. Sklarew, S.A.E. J. 70, 80-1 (1962): Reinforced Refract-
ory Ceramic Coatings Developed
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Dispersion Fuel; 152-183: Refractory Metal and
Other Dispersion Systems; 184-218: Effects of
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Oxide Phases for the Dispersion Hardening of Metal-
Base Composite
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R. Linder, BMwF-FB K 68-35 (1968): Verhalten von Kernreak-
torbrennstoffen bei h&heren Temperaturen
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R.Morowska and J. Malinowski, Vacuum 18 (9), 515 (1968):
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of Glass-Metal Composites

V.N. Filimonenko, J. Gurland and M.H. Richman, Metallogr.2,
125-36 (1969): The Microstructure of Electric Discharge
Machined WC-Co

B. Frangois and J.P. Stora, J.Nucl.Mater. 29, 302-14 (1969):
Preparation znd Thermal Conductivity of UO2 Metallic
Ceramics of Certain Texture

D.N. French, J.Am.Ceram.Soc. 52, 267-71l3 271-5 (1969): X-

Ray Stress Analysis of WCU-Co Cermets. I. Proceduresg
I. Temperature Stresses

D.N. French, Int.J.Powder Met. 5 (3), 47-60 (1969): The
Mierostructure and Microproperties of WC-Co Alloys

D.N. French, Trans.Met.Soc.AIME 245, 2351-2 (1969): Re-
sidual Stresses and Cracking in WC~Co Alloys

R-D- French, MtH- Richman and AoPo Levitt, AD'?OO ‘121,
AMMRC-TR-69-29 (1969): Interfacially Active lletals
in Metal-Ceramic Composites
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2427. R.E. Pryxell, GEMP-1013 (1969), 15-41: High-Temperature
Studies of Uranium Based Fuels

2428. N. Fuhrmann, E. Gordon and R.B. Holden, U.S. Patent 3,429,
699 (1969): High Loaded UO,-Columbium Cermets. High
Loaded U0,-Niobium Cermets?

2429. H.T. Pullam, BNWL-1014 (1969): Cold Pressing of Aluminum-
Rare Earth Oxide Composites

2430. R.M. Fulrath, UCRL-19 023 (1969): Ceramic-Metal Adhesion

243]1. 0. Gautsch and E. Ruedel, J.Nucl.later. 32, 290-8 (1969):
On the Protection of U02, U and UC by Metal Pilms
against Fission Induced“Losses of Uranium

2432. Yu.D. Gerasimov, R.V. Rybal'chenko, A.L. Lunts and B.N.
Anders, Poroshk.Met. (1969), No.4, 74-85: Use of Mathemati-
cal Analysis in Detecting Relationships between
Manufactured Parts and the Quality of the Original
Materials, Using Alloy T17K6 as an Example

243%. A. Gilpin, Dictionary of Fuel Technology (Butterworths,
London, 1969)

2434. 0. GBtzmann, KFK-985 (1969), 135-59: Vertrdglichkeit von
Hiillmaterialien mit Kernbrennstoffen

2435. 0. GGtzmann und F. Thiimmler, in: FP.Benesovsky, Hochtempe-
ratur-Werkstoffe (Metallwerk Plansee, Reutte/Tirol,
1969), 439~-66: Wechselwirkungen von mdglichen Hill-
werkstoffen des schnellen Briters mit UN und U02

24%36. Ya.G. Gorodetsky and V.S. Tsikalenko, Poroshk.Met. (1969),
No.4, 90-5: Method of Determining the Economic Effi-
ciency of the Cermet Industry

2437. B.G. Gurevich, N.G. Morozova, V.G. Sobolev, I.D. Radomysel'
sky and N.N. Klimenko, Poroshk.Met. (1969), Nc.9, 87-92:
Experience in the Heat Treatment of Metalloceramic
Parts of Complex Form

2438. J. Gurland, AD-699 187; ARPA-E70 (1969): Microstructural Aspecds
of Strength and Hardness of Cemented Tungsten Carbide

2439. E.A. Guzewics, U.S. Patent 3,427,698 (1969): Rocket Nozzle

244¢. T. Hachisuka, T. Nishimura and M. Kondo, Trans.Jap.Inst.
Met. 10, 271-6 (1969): The Role of Molybdenum in the
Oxidation of TiC-Ni-Mo Alloys

2441. A.S. Halpern, U.S. Patent 3,457,637 (1969): Method for
Trimming Cermet Resistors

24 42. A. Hara, T. Nishikawa and S. Yazu, Sumitomo Demki (March
1969), No0.99, 98-110: Electron Microscope Observation
of Fracture Surfaces of WC-Co Cemented Carbides

244%. A. Hara, T. Nishikawa and S. Yazu, Sumitomo Denki (July
1969), No.l00, 136-43: Rotating Bending Fatigue Tests
of WC-Co Cemented Carbides

2444. D.P.H. Hasselman, J.Am.Ceram.Soc. 52, 457 (1969): Griffith
Flaws and the Effect of Porosity on Tensile Strength
of Brittle Ceramics

2445. H.M. Haydt, J.D.T. Cappocchi, S.H.L. Cintra and E.F. Gentils
Metallurgia (Sao Paulo) 25, 111-7 (1969): Preliminary
Note on the Properties and Structure of Thoria-Base
Dispersions

2446. K. Head, Thin Solid Films 4, 153-70 (1969): The Development
of Cermets - Vacuum Deposited Materials of High Re-
sistivity
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2447. J.M. Hendrie, X.C. Hoffman, H.J.C. Kouts, R.J. Parsick, J.P.
Phelps, G.A. Price, M. Rich, H. Takahashi and H.H. Windsor,
BNI-13 208 (1969): Brookhaven Pulsed Fast Research
Reactor

2448. J.&. Henrickson, G. Kraus, R.N. Tauber and J.D. Sharp, J.
Appl.Phys. 40, 5006-14 (1969): Structure and Proper-
ties of Sputtered Ta—Al2O3 Cermet Thin Pilms

2449. R.F. Hilbert et al., BMI-1875 (1969), 18-22: Progress on
High~Temperature Puels Technology During August through
October 1969

24 50. E. Hillnhagen znd J. Willbrand, Prakt.Metallogr. 6, 135-44
(1969): Stereometrische Elektronenmikroskopie an WC-
Co-Legierungen

24 51. D.W. Hobbs, Nature 222 (5196), 849-51 (1969): Bulk Modulus
Shrinkage and Thermal Expansion of Two-Phase Material

2462 . P. Hofmann, F. Thimmler und H. Wedemeyer, KFK-979/EUR-39674
(1969): Vertraglichkeitsuntersuchungen mit simulier-
ten Spaltprodukten an nicht-rostendem Stahl und Mo-
lybdén mit und ohne Gegenwart von UO2

2453. H. Holleck, KFK-10ll (1969): Ternary Uranium-Transition
Metal-Nitrides

2454. 5. F. Hulbert, J.Brit.Ceram.Soc. 6, 11-20 (1969): Solid-
State Reactions in Powdered Compacts (A Review)

2455. H.Y. Hunsicker, Trans.Met.Soc.AIME 245, 29-42 (1969): Gra-
phic Method for inalysis of Hot Deformation and Effects
of Directional Properties (Composites)

2456+ V.S. Ivanova et 2l., Metalloved.Term.Obr.Met. (1969), No.5,
32-4: Outlook for Composites

2457. S. Janes und J. Nixdorf, Ber.Deut.Keram.Ges. 46, 60-4 (1969:
Herstellung dichter PFormkOrper aus Karbiden, Boriden,
Nitriden, Siliziden, Oxiden und Cermets durch Druck-
sintern

2458. A. Jesse, Diss. Universitdt Karlsruhe 1969: Untersuchungen

an den stabilen Dispersionen UA14-A1 und U02-Cu

2459. A. Jesse, in: G.Ondracek (comp) Bildanalyse mit dem Quan-
timet (XFX-845 (1969)), Beitrag Nr.5: Zur quantitati-
ven Schliffpréparation und quantitativen Gefligeana-
lyse von Cermets

2460. A. Jesse und G. Ondracek, in: G.Ondracek (comp) Bildanalyse
mit dem Quentimet (KFK-845 (1969)), Beitrag Nr.6: Ste-
reometrische Gefiigeanalyse mit Universal-Mikroskop
und Quantimet

2461. A. Jesse und G. Ondracek, Vortrag: Quantimet-Kolloquium,
Prankfurt 1969: Zur Anwendung des Quantimets bei der
Untersuchung von Materialien der Kerntechnik

2462. 1. Johansson, G. Persson and R. Hiltscher, in: Recent Mape—
rial Development in Powder Metallurgy (Deut.Akad.Wiss.,
Dresden, 1969), Vol.2, 36.1-19: Determination of Static

and Fatigue Strength of Hard Mekals

2463%. R.L. Jones, Acta Met. 17, 229-35 (1969): The Tensile De-
formation of Copper Single Crystals Containing BeO
Particles

2464. W.T. Kaarlela, U.S. Patent 3,421,202 (1969): Process for
Joining Metals and Ceramics Having Grossly Different
Coefficients of Thermal Expansion

2465. D.L. Keller and W. Chubb, BMI-1875 (1969): Progress on
High-Temperature FPuel Technology
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R. Kieffer, E. Eipeltauer und E. Gugel, Ber.Deut.Keram.Ges.
46, 486-92 (1969): Neue Entwicklungen auf dem Gebiet
der Cermets

S.5, Kiparisov and V.K. Narva, Izv.V.U.Z., Tsvet.NMet. (May-
June 1969), No.3, 135-9: Production and Properties of
Titanium-Carbide-Base Cermets with a Binding Phase of
Alloy Steel

S.S. Kiparisov, 1.V. Paisov and V.K. Narva, Poroshk.Met.
(1969), No.9, 10-13: Heat Treatment of Metalloceramie
Materials Based on Titanium Carbide

R. Klersy and G. Musso, Brit. Patent 1,158,458 (1969): Pro-
cess for Welding Tubes Made with Composite Metal-
Metal Oxide Materials, More Particularly for Closing
Cans of Nuclear Reactor Fuel Elements

J.T. Klomp, Vortrag: 5th Int.Conf.Sci.Ceramics, Ronneby
Brunn/Sweden 1969: FestkOrperverbindung Metall/Kera-
mik

R.J. Knops and T.K. Steel, J.Compos.Mater. 3, 652-63 (1969):
Stability of a Mixture of Two Elastic Solids

R.B. Kotelnikov, S.B. Baschlykov, A.I.Xaschtanov und T.S.
Menschikova, Hochschmelzende Kernbrennstoffe (Atomisdat,
Moskau, 1969)

0.L. Kruger and A.I. Kaznoff (eds.), Ceramic Nuclear Fuels
(Am.Ceram.Soc., Cleveland, 1969)

V.T. Kumskov, L.M. Anishenko, V.S5. Sidorov and Yu.P. Sidorow
Tsvet.Met. (1969), No.l, 80-3: Study of the Thermal
Process in Sintering Furnaces

I.B. Kuzma =nd M.V. Chepiga, Izv.Akad.Nauk SSSR, Neorg.Mater
5 (1), 49-53 (1969): X-Ray Study of W-Fe-B and W-Co-B
System

J.¥. Larsen, AD-699 140; NOLTR-69-189 (1969): The Scanning
BElectron Microscope and its Application im Fracture
Studies of Composite Materials

A. Lasalmonie et M. Sindzingre, rapport: Journdes Mét. ar,
Automne, Soc.Franc.Mét.z Paris 1969: Mécanique de de-
formation d'un alliage & phase dispersée

E.M. Levin, C.R. Robbins and H.F. McMurdie, Phase Diagrams
for Ceramists, 1969 Suppl. (Am.Ceram.Soc., Columbus,.
1969), 11-55: Two Metals with Oxygen

C. Liesner und G. Wassermann, Z.Metallkde 60, 827-35 (1969
Verformungsverhalten und mechanische Eigenschaften
von Kupfer mit a-Korund

G. Lorenz, J.Austral.Inst.Met. 14, 53-60 (1969): Effect of
Dispersed Phases on the Machinibility of Metals

W. Mader und KcFo M{iller, RadeX‘Mscho (1969), 4-16_20: Be”
stimmung und Vergleich von Gefligepsrametern bei Hart-
metall-legierungen iber elektronenmikroskopische und
lichtmikroskopische Aufnahmen

K.H. McGee, ASTME paper No.EM69-550 (1969): Metallurgy,
Properties and Applications of Cemented Carbides

W.R. Martin and J.M. Jones, ORNL-TM-2417 (1969): Perform-
ance and Stability of Borosilicate Glasses during
Rolling of Stainless Steel U02 Fuel Coupons

D.I. Matkin, Vortrag: 5th Int.Conf.Sci.Ceramics, Ronneby
Brunn/Sweden 1969: Herstellung und Eigenschaften
hochfester Oxide und Oxidverbundstoffe

V.A. Matonis, Polymer Engng Sei. 9 (2), 100- (1969): The
gnterfacial Stresses in a Particulate Composite
ystem
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B.S. Methven, Radio Electron, Eng. 37, 17-21 (1969): Design,
Construction and Performance of Thick Film Cermet
Trimming Potentiometers

S.P. Mitoff, in: H.Hermann (ed.), Advances in Materials Re-
search (J.Wiley, New York, 1969), Vol.3, : Prop-
erties Calculations for Heterogeneous Systems

I. Miura and O. Okuno, J.Soc.Mat.Sci. Japan 18, 357-68 (1969:
Metallic Composite Materials

T.dJ. Moore and D.W. Adams, NASA-TM-X-1815 (1969): A Pro-
cedure for Furnace Brazing Butt Joints in Tungsten-
Uranium Dioxide Cermet Cylinders at 300 °C

V.X. Moorthy and B.D. Zope, Trans.Indian Inst.Met. 22 (1),
25-30 (1969): Preparation of High-Density Uranium
Monocarbide Pellets by Reaction Sintering of Mixture
of Uranium Dicarbide and Uranium Metal Powders

W.R. Morgan and R.L. Sands, Met.Rev. 14, 85-102 (1969): Iso-
static Compaction of Metal Powders

D.L. Newsom and J.F. Collins, GEMP-710 (1969): Irradiation
Testing and Evaluation of Refractory Metal Fuel Ele-
ments of 710 Fast Reactor Program

J«M. North, Brit. Patent 1,164,810 (1969): Improvements in
or Relating to Production of Particulate Refractory
Material

R.J. Olsen and G.S. Ansell, Trans.Am.Soc.Met. 62, 711-20
(1969): The Strength Differential in Two-Phase Alloys

G. Ondracek, Vortrag: Metallographie-Seminar, Labor f.Werk-
stoffunters., Miinchen 1969: Quantitative Gefligeanalyse
und Eigenschaften mehrphasiger Werkstoffe

G. Ondracek und B. Kanellakopulos, J.Nucl.Mater. 29, 169-77,
(1969); KFK-972 (1969): Untersuchungen im System Uran-
dioxid~-Kupfer

G. Ondracek, B. Schulz und F. Thimmler, High Temp. - High
Pressures 1, 439-47 (1969): Zur Wrmeleitfdhigkeit
von Cermets und ihre Messung mit der Radialflufmethode

S.5. Ordan‘yan, N.V. Kosterova and A.I. Avgustinik, Izv.Akad
Nauk SSSR, Neorg.Mat. 5 (2), 389-90 (1969): Phase Dia-
gram of the Tantalum Carbide-Rhenium System

H.J. Osburn, Powder Met. 12 (24), 471-502 (1969): Wear of
Rock-Cutting Tools

V.A. Osipova and M.I. Pak, At.Energ. (USSR) 26, 72-3 (1969):
Thermal Properties of Aluminum Oxide-Base Metal Ceram-
ics in the Temperature Range of 473 to 1673 °K

R.W. Parcel, in: J.B.Rittenhouse and J.B.Singletary (eds.),
Space Materials Handbook (NASA, Washington, 1969),
4%3-48: Metallic and Ceramic Materials for Structural
Applications

B.A. Parker, J.Austr.Inst.Met. 14, 31-7 (1969): High Modulus
Composites

P. Patriarca and W.0. Harms (comps.), ORNI-4350 (1969), 260-
89: Fuel Element PFabrication Development

P. Patriarca and D.J. Rucker (eds.), ORNL-4480 (1969), 213-
44: Development of Fuel Element Fabrications

L.A. Pember, R.D. Leggett and J.W. Weber, paper: Am.Ceran.

' Soc., Nucl.Div., Seattle 1969 (Abstr.10-N-69F): Inter-
actions of the Mixed Oxide-~-Stainless Steel System at
High Burnup
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W.M. Phillips, NASA-CR-108 231; JPL-TR-32-1420 (1969): Metal~-
to-Ceramic Seals for Thermionic Converters - A Iiter-
ature Survey

C. Politis, F. Thimmler und H. Wedemeyer, J. Nucl.Mater. 32,
181-92 (1969): Untersuchungen iiber die Vertridglich—
keit von Uranmononitrid mit Molybdén, Wolfram und
Thoriumoxid bei hohen Temperaturen

J.X. Pollard, R.L. Bell and G.G. Bloodworth, J.Vacuum Sci.
Techn. 6, 702-5 (1969): The Structure and Electrical
Properties of Evaporated Gold/Silicon Monoxide Cer-
met Films

Am.Ceram.Soc.Bull. 1060-4 (1969): Structural
5 PopﬁXéZl Approach to Two- PhééE’Comp031te Materials; State-

of-the-art

E.C. Redward, Metallurgia 79, 225-8 (1969): Electrodepos-
ited Compos1te Coatings

F.C. Robertshaw, GEMP-717 (1969): Ni-Base Alloy Fuel Dis-
persions

F.C. Robertshaw, GEMP-718; GEMP-719 (1969): Ferritic Stain-
less Steel Fuel Dispersions; Austenltlc Stainless
Steel Fuel Dispersions

J.A.I. Robertson, Irradiation Effects in Nuclear Fuels
(Gordon and Breach, New York, 1969)

L. Roesch, Mem.Sci.Rev.Met. 66, 29-45 (1969): Influence of
Dispersed A1203 in Pe

B.W. Rosen, Univ.Microfilms 69-5661 (1969); Ph.D. Thesis
Pennsylvania Univ., Philadelphia 1968: Thermal Ex-
pansion Coefficients of Composites

R.C. Rossi, Am.Ceram.Soc.Bull. 48, 736-7 (1969): Thermal-
Shock-Resistant Ceramic Composites

R.C. Rossi, AD-690 164 (1969): Thermal Behavior of Ceramic
Composites

A.G. Samojiov, A.I. Kastanov and V.S. Volkov, Dispersion
Fuel Elements for Nuclear Reactors (Atomisdat, Mos-
kau, 1969)

G.V. Samscnov (ed.), Protective Coatings on Metals (Acad.
Seci. Ukr.SSR, Kiev; Consultants Bureau, Washington,
1969, Vol.l

G.V. Samsonov and I.Ya. Kondratov, Poroshk.Aikad. Nauk Ukr.
SSR (1969), No.8, 87-91: Cermet Alloys of Rhenium
with Yttrium Hexaboride

G.V. Samsonov, G.V. Plyushch and G.A. Pryadka, Poroshk.Met.
(1969), No.8, 71-7: Rheological Properties of Hard-
Alloy Mixtures Plasticized by Paraffin

G.V. Samsonov, G.V. Plyushch, S.I. Slezko and G.A. Pryadka,
Poroshk.Met. (1969), No.7, 18-27: Laws of Die Ex-
trusion of Hard-Alloy Mixtures

A.E. Schaefer and J.A. Hibbits, Analyt.Chem. 41, 254-9
(1969): Determination of Oxygen-to-Uranium Ratios
in Hypo- and Hyperstoichiometric Uranium Dioxide
and Tungsten-Uranium Dioxide

S.J. Scharivker et al., Poroshk.Met. 9 (1), 38-43 (1969):
Dichte von keramischen Plasmaschichten

D. Schmidt, Diss.Universitét Karlsruhe 1969; DLR-FB-69-96
(1969): Cermets als thermionische Emitterwerkstoffe,
vorzugsweise behandelt am Bariumkalziumwolframat-
Wolfram-FormkGrpern
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S5.J. Schneider and C.L. McDaniel, J.Am.Ceram.Soc. 52, 518-9
(1969): The System BAO-Pt -

H. Schuerch, paper: Am.Ceram.Soc., Nucl.Div., Seattle 1969:
Ceramic Composite Structural Components Made by De~-
position Processes

B. Schulz, Vortrag: Gemeinschaftstagung Deutsch.Physikal.Ges,
Deutsch;Keram.&e§- und Deutsch.Glastechn.Ges., Mainz
1969: W'rmeleitfZhigkeit in Kernbrennstoffen

Jd. Schwartz, U.S. Patent 3,441,895 (1969): Cermet Resistance
Kodule

M.A. Schwartz, Space/Aeronaut. 52, 95-8 (July 1969): High-
Temperature Materials

H.E. Schwiete, W. Krdnert und H. Bleckmann, Vortrag: Dtsch.
Keram.Ges., Mainz 1969: Reaktionen zwischen Hochtem-
reraturmetallen und keramischen Oxiden unter Beteili-
gung der Gasphase

J.E. Selle, MIM-1589 (1969): A Summary of the Phase Dia-
grams and Compatibility of PuO2 with various Materials

G.P. Sendecky, J.Compos.Mater. 3, 177-81 (1969): Elastic
Moduli of Composites

A.V. Serebrjakov, Fiz.Tverdogo Tela 11, 954-7 (1969): Ko-
agulierung von Oxidteilchen in einer metallischen
Grundmasse

V.I. Shvidenko, Poroshk.Met. (1969), No.l, 97-100: Method
of Studying the Heat Resistance of Highly-Refractory
Materials in Small Samples

M.A. Stett and R.M. Fulrath, UCRL-18 723 (1969): Mechanical
Properties of Brittle Matrix Composites

I.M. Storozhevskii, AD-697 327; FSTC-HT-23-245-70 (1969)
[Transl. from Poroshk.Met.5(1),70-5(1965)]: Simulation
of Porous Body and the Determination of Relative Cross
Sectional Weakening by the Pores

H. Suzuki and K. Hayashi, Trans.Jap.Inst.Met. 10, 360-4
(1969): Bole of Particle Size and Carbon Content in
High Strength WC-10 9% Co Alloys

H. Sugzuki and T. Yamamotov, Trans.Jap.Inst.Met. 10, 351-9
(1969): Cratering Wear of Cemented Carbides in Re-
lation to Carbon Content in Tools and Machined Steels

H. Sugzuki, T. Yamamoto and I. Kawakatsu, Nippon Kinzoku
Gakkaishi 33 (1), 82-8 (1969): Cratering Wear in WC-
Co Cemented Carbides

J.H. Swisher, E.O. Puchs and T.D. Schlabach, J.Inst.Met. 97
(4), 163-9 (1969): Mechanical and Electrical Proper-
ties of Cu-Cu20 Eutectic Alloys

P.D. Takkunen, NASA-TN-D-5136 (1969): Fabrication of Cermets
of Uranium Nitride and Tungsien or Molybdenum from
Mixed Powders and from Coated Particles

R. Theisen, Canad. Patent 813,998 (1969): Method of Coating

Uranium Carbide with Niobium and Nuclear Fuel Elements
Obtained accordingly to Said Method

W. Thielemann, VDI-Z. 111, 525-9 (1969): Festigkeits- und
Werkstoff-Fragen Tur Satelliten und Raumfahrzeuge

F. Thimmler, Ber.Dtsch Keram.Ges. 46, 321 (1969): Diskus-
sionsbeitrag zu 'Mechanische und thermische Eigen-
:cggften von Schweipverbindungen des A12O3 mit Me-

allen
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254p. F. Thiimmler, Vortrag: Reaktortagung 4. Deutschen itomfo-
rums, Frankfurt 1969 (Abstr.S.232); AED-Conf.6Y-247-
001 (1969): Neue Ergebnisse auf dem Gebiet der Dis-
persions- und Cermet-Kernbrennstoffe

2547. F. Thimmler, Vortrag: Int.Team for the Study of Sintering,
Herceg-Novi/Jugoslawien, 1969: Neueste Entwicklungen
auffdem Gebiet der Dispersions~ und Cermet-Kernbrenn-
stoffe

2548. F. Thimmler und E. Gebhardt, Reaktorwerkstoffe (Teubner,
Stuttgart, 1969), Teil 2: Keramische und pulvermetal-
lurgische Werkstoffe

2549. V.I. Tumanov, Poroshk.Met. (1969), No.3, 77-81: Study of
the Structure of Cermets by Magnetic Methods (WC-Co
and WC-TiC-Co)

2550. V.I. Tumanov, &.S. Kreimer, 0.S. Safonova and V.V. Cherny-

shev, Izv.Akad.Nauk SSSR Met. (July-August 1969), No.4,
249-52: Strength and Ductility of Tungsten-Carbide
Cobzalt Hard Alloys on Compressibility

2551. R.R. Tummala and A.L. Friedberg, J.Hucl.Mater. 32, 354-6
(1969): Thermal Expansion of Cermets Containing
Ursnium Dioxide

2552 . R.R. Tummala and A.L. Friedberg, paper: Am.Ceram.Soc.,
Washington 1969 (Ref.7-JV-69): Thermal Expansion of
Composites as Affeeted by the Matrix

2553. E. Valerius, VDI-Nachr. 23 (25), 26 (1969): Hartmetalle
seit 1926

2554, P.&. Vormelker, Thesis, Ames Lab. Iowa 1969: Effect of
Dispersions on the Ductility of Chromium

2555. R.K. Waits, Sol.State Technol.(June 1969), 64-8: High
Resistivity Thin-Film Resistors for Monolithie
Circuits (A Review)

2556. F.F.Y. Wang, paper: Am.Ceram.Soc., Washington 1969 (Ref.9-
JV-69): Elastic Moduli of Binary Composites

2557 . R. Warren, J.Less-Common Metals 17, 65-72 (1969): Carbide
Grain Growth during the Liquid-Phase Sintering of the
Alloys NbC-Fe, NbC-Ni and NbC-Co

2558. P. Weimar, Diss.Universit&t Karlsruhe 1969: Herstellung und
Eigenschaften von Cermets mit idealisiertem Gefiige
(UOZ-MO und U02—Cr)

2559 P. Weimar und F. Thiimmler, KFK-1112 (1969): Herstellung und
Eigenschaften von Cermets mit idealisiertem Geflige im
Systen U02-Cr

256C. P.Weimar, F. Thilmmler und H. Bumm, J.Nucl.Mater. 31, 215-25
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SUBJECT INDEX

The contents of every reference is indicated by means of descriptors., In
doing this, the questions posed were: which material combination has been
investigated, how was it fabricated, which properties have been evaluated,

where is the said material applied, and what information is available?

Thus, the descriptors were selected according to the following subject fields:

materials

technology

properties

applications
bibliographic information

(see Table 1, Guide to subjeet fields and descriptors, and Table 2, Ceramic-
metal combinations and cermets which have been investigated).

'Physicochemical properties' are listed under 'materials' rather than under
'properties' because they deal with relations and reactions between ceramics
and metals as such and not necessarily with cermets,

Normally, every paper on cermets gives details on its technology (i.e. pre-
paration), density, and strength. These descriptors seem trivial and are

only used when special or detailed investigations were performed.,

Every reference is characterized by a string of descriptors. The structure

of these strings is usually according to the procedures of research and de=-
velopment, i.e. materials, technology,... (as above). This structure has also
been maintained wherever possible when listing the particular reference
according to the second, third, ... descriptor. It should be noted, however,

that the sequence of descriptors alse carries some information§ e.g.

microstructure mechanical properties WC~Co = relation between
microstructure and mechanical properties; application to WC-Co

microstructure WC=Co mechanical properties = investigation of
the microstructue of WC-Co; some mechanical properties have

also been investigated

Every entry (except those dealing with composites, refractories and other

similar materials) is about cermetss therefore the term 'cermet' has been

omitted. | ; ;
The subject index also lists several cross references in the form of

see and see also



Other explanations
(2624)

41203
A1203-C0 v -CI‘, -Fe ; Ti02 ooe

coated particles
coating

coatings

compatibility TiC~Co
constitution TiC-Co

model

patent +definition

review
review cemented carbides

S8

Grouping of descriptors has

bending strength

] ] tn
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this reference is a paper read at a conference;
written documentation is most likely not available

alumina cermet(s)
A1203-Co, A1,03~Cr, A1203-Fe and TiOp=Co, TiOp=Cy
Ti0,~Fe cermets were investigated.

Cermets separated by a semi~colon are treated as
different descriptors; thus this combination is
listed again as Ti02-Co,-Cr,-Fe; 41203...)

(ceramic) powder particles covered by a (metallic)
layer

the technology of making coated particles or coate
ing any other object

resulting product (such as, surface coatings)

interactions and reactions between TiC and Co
phase diagram Ti-Co-C, with special reference to
the cermet TiC-Co

specific model or a material configuration or
combination that is suitable for the simulation
for cermets (e.g., porous bodies, glass-bakelite
composites)

patent on a cermet; a definition of cermets is
also given in the patent

review article on cermets in general
review article on cemented carbides

stainless steel

been done wherever possible; thus

strength (bending)

creep are listed as strength (creep)

fracture

strength (fracture)

The structure of descriptors is as follows:

strength
strength (bending
strength

bendingg/high temperature/ .
strength /temperature/ i

(+es) for grouping
for specific additional

strength, measurement information
strength, theory
The arrangement of the descriptor strings is alphabetical; e.g.,

TaC~Co
thermal conductivity

ThO2-Be



other materials

carbides

ceramics

composites

materials
materials (development)
materials (new
materials (sintered)

rare earths

refractories
refractories (superrefract.)

transition metals

e e e w wm e w Ew r Emm = w

physicochemical properties

pressing (hot isostatic)

pressing (magnetic)

pressing (vibratory)
sintering

sintering Eliquid phase)

sintering (pressure

other processes

coated particles

coating
coating (electrodepositing)
coating (electroplating
coating (flame spraying
coating (precipitation)

coatings

mechanical properties *

elastic constants

hardness

strength
strength (bending)
strength (creep)
strength (compressive)
strength (fatigue)
strength (fracture)
strength (impact)
strength (tensile)
strength (thermal shock)
strength (torsion)

stresses

wear

MATERIALS TECHNOLOGY PROPERTIES APPLICATIONS

cermets smelting microstructure * electronic components *
A1203-Ag casting microstructure (distribution) capacitor

A1203-A1 } see Table 2 casting (slip c.) microstructure (electron micz) contact

vesecsse infiltration microstructure (etching) electrode

boride=- microstructure (grinding) heating element
carbide= * microstructure (high temper, resistor

cemented borides powder metallurgy microstructure (lineal anal, resistor (thin-film)
cemented carbides milling microstructure (particle size) thermoelement
cemented oxides mixing microstructure (polishing) thermionic emitter
nitride- pressing microstructure (porosity

oxide= pressing (explosion microstructure (stresses . *
phosphide=- pressing (extrusion nuclear materials
sulphide= pressing (hot) nuclear materials (control rod)

fuel element(s)

other materials

bearing

cutting material
friction material
laminates

rocket material
shielding
structural material
turbine material
vacuum seal

- 681 -

bonding evaporation thermal properties
compatibility fuettelzments, fabrication epocific heat
tibilit; orrosion sputtering
co;:l:?;uii;nl v (o ) thermite reaction thermal expansion BIBLIOGRAPHIC INFORMATION
constitution (solubility)
vwetting processing transport properties bibliography
book
chemical analvsis :lllectricalngon%gc;ivity patent
* = also used as a chemical analysis (microprobe) ermal conductivity review
descriptor chemical anal, (spectroscopy) survey
chemical processing other properties 2624) = paper read at
forming prop £
a conference
forming (electroforming) density
Table 1 irradiation dielectric properties el AL AU NL I IR AL N R
< Jjoining magnetic properties lassificatio
" s : machining optical properties classification
Guide to subject fields rolling thermoelectric properties data
and descriptors swaging data evaluation
testing it definition
cee surement model
St Sheory statistics
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metal
ceranic Azl alBelBilcblcolcr|Cs|CulErlEalFe|ce| | tn|Tr|Li |Mafi|Mo|alyb|: [Pb{t{Pulkb|Re hlRulsi|SnlSn|sx lss| Ta|mnir [uy [v [t [volzn|zr

CeB6 x x x
Cr2B x
CrB2 x
1aB6 x x
MnB x
¥nB2 x
MoB2
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]
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Cr203

Er203 x

oxides
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Q
K
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alkali halidess

worp
28
HWHR

CaF2-Pu  KCl=K
xD x (x p LiF-1i  MgCl2-Mg
= NaF-Na NaCl-Fa
RbF=Rb PbC12-Fb

RbC1-Rb

silphides]
S
o
N
KK
L]
P

A1{AulBe|Bi f"h(‘n{‘wf‘uf‘n‘]}_ﬂi,\]'Pﬂt"-éHfInTTLi]MgPhMokNaNbNinP‘b;nnx;nrphhsimsnsrﬁqmamT'UvwYYbZnZZ‘ KJ-K KBr-K
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metal RbJ~Rb

o
o
2]
®
B
%
o
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Table 2 Ceramic-metal combinations which have been
investigated (also used as descriptors)
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abrasion see wear

adhesion see bonding
wetting

AlN- strength patent 612
AlN-Ag,~Cu; TiC-Ag,-Cu wetting 2762
-A1 patent 551
-Mo; BN=Mo compatibility 2811
=Nby=Ta,=Ti,~V; Si3N4ee.; Ti02... compatibility 2889
-Pb; TiC~Pb wetting 2761

AlN- strength patent 612
AlN=-Al1l  patent 551
AIN-Pb; TiC~Pb wetting 2761

A1203- 467, 729, 780, 1008, 1216, 1367, 1518, 1859, 2659
A120%3- ; BeO- wetting 1615
A120%- bonding 1864, (2624)
casting (slip) patent 752
coated particles strength 2589
coatings (2316), (2317)
cutting material patent 2586
electronic component 1789
joining 668, 2953
joining mechanical properties (2185)
machining strength electrical + thermal conductivity 405
resistor patent 752
sintering physical properties 2200

Al1203- 3 Si02- compatibility 2047, 2714
A1203- strength 1890, 2275, 2276

Al1203- 3 U02~-W irradiation 2701

A1203= vacuum seal 2632

thermal expasion 328
wetting bibliography 2002
A1203-Agy=Au,=Co,-Cu,=Fe,~Ni,~Sn; B4C...; Calsse; S5i02...; Zr02... wetting 1911
-Ag compatibility = 1828
electrical conduetivity 356, 444
infiltration patent 493, 532
-Ag,=-Cu  strength 1284
-Al resistor (thin film) 2080
=Al,=Be,=C0y=Ni,=Zr; BeOs..; Zr02,.. 282, 283, 284
«Al,=Co,~Fe; TiC=Co,~Fe,-Ni 920
-Al,~Cu,-Fe,~Pb,-Pt joining (2470)
-Al wetting 666, 2393
~Au,~Pt; ThO2-Au,-Pt strength (tensile) electrical conductivity 2654
-Bey=Coy~Cry~Fe,~Ni,=Zr; Cr203.ee3 MZ80uee; SiNese; TiB2ese; TiNeeos
ZI'BZoo.; ZrCaoo; Zr02.. - 134
«Bey=Fe,~Ni,=Si; Be2C...; BeOusoo; M20ueo; Ti02...3 Zr02... 105
~Bey=Mo,=Ni,~Si,=Z2r; MgO...; ThO2...; Zr02... compatibility 117, 201
=Bi,=Na,=Sn; MgO...; TaC... compatibility 321
=Co coated particles bonding strength elastic constants 2849
constitution 451
patent 669
=Co,=Cr,-Ni bonding elastic constants 598, 2846
=Co,-Cr,~Fe,~Nb,-Ni,~W 1889
=Coy=Cu,=Ni,~-Sn; SiCeees Si02...3 Zr02... vwetting 1440
~Coy=Fe,=Ni; BeO...; Cr203,..; MgOeees Zr02... constitution 55
-Co,~Fe,~Ni compatibility 1186
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A1203~Co,=Ni bonding 602
=Co0,~Ni; carbide~Co,=Ni wetting 1251
~Cr 88, 123, 174, 243, 326, 329, 419, 562, 563, 582, 685, 686, 961, 981,
1392, 1460 »
=Cr bonding 602y 2846
casting (slip) strength patent 876
friction material wear 1055
optical properties 1255
turbine material 211, 322, 550
microstructure 620
microstructure irradiation 762
patent 603, 705, 788, 821
pressing (hot) strength hardness microstructure 896
sintering microstructure strength 398, 503
strength 626, 709
thermite reaction 634, 1410
thermite reaction patent 219, 310, 362, 426, 660, T34
thermoelement rocket material 977
~Cr; B4C-Al; UO2-ss irradiation 502
-Cr,-Cu,-Fe thermite reaction pressing (hot) 1627
~Cr,-Fe 2027
«Cr,~Fe; BCesej Z¥Ceee 67
B4C~Fe; TiC-Fe,-Ni 158
Mg0-Co,=Ni 533
=Cr,=Fe,=Mo 615
-Cr,-Fe; TiC.,. strength 106
~Cr,~Mo 412
=Cry=Mo; TiC~Mo,=Ni bearings Jjoining 905
=Cr,=Mo,-W 543
-Cr; SiC-~Si; SiN-Si 1100
SiC=Siy UQ2=-ss 965
U02-Cr coated particles 2309
-Cr,-W patent 133, 195
=Cr; NbO5=Cr; Ta205«~Cr; TiO~Cr patent 554, 555
=Cs 1009
~Cu  mechanical properties 2479
=Cu,=Ni compatibility 2075
-Cu,=-Sn; Cr203... wetting electrical conductivity 565
~Cu,~s8,~Ti compatibility joining mechanical properties 2408
=Fe 710, 787, 836, 2514
-Fe bonding wetting 743, 1721
coated particles bonding sitrength (bending) elastic const. 2849

constitution thermite reaction thermal expasion 625, 773
thermite reaction 2302
turbine material 52

~Fe,=Nis MgO...3 Zr02... 483
~Fe,~Ni pressing strength electrical + thermal conductivity 122
-Fe,~Ni; Si02~Fe electrical + thermal conductivity 202
=Li  wetting 935
-Mo electrode 2323
microstructure 1623, 2680, 2681
patent 407, 1027
pressing (hot) mechanical properties 2915, 2916
thermal expansion  thermal conductivity 2500
~Mo; BeO-Mo,~Nb electrical + thermal conductivity  thermal expansion
strength 2151
«Mo,=Nb,~Ta compatibility
~Moy=Nb,~Ta,=~W 2013
«Mo,=Ti,=Zr; MoSi=Bij} ZrO=Be,=Mo,~Ti,=Zr 72
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A1203=Mo,~W 2008
~Mo,~W wetting 2756
~Na compatibility 2614
-Nb 2011
-Nb compatibility 1991
joining 2245
pressing (hot) 2324
~Nby=Ta,=W; BeOsess MgOeso; ThOZ2...; Y203... compatibility 1803%
-Ni 2093
~Ni coating (flame spraying) electrical conductivity 1872
compatibility 1155, (1975)s (2662)
infiltration (1588)
infiltration patent 827
-Ni laminates strength 1888
microstructure (etching) 2129
patent 978
pressing (extrusion) 2094
~Ni; Cr203-Ni electrical conductivity 2048
Th02=Cr; WC=Co; Zr02-Cr  coatings 1654

-Si  microstructure 2186
-Sn; MoSi3-Sn; SiC-Sn  wetting 796
-SS microstructure 1817, 2739

-ss; MgO-ss  thermoelement 2377
T02-ss patent 1590

+review 700
-Ta,  capacitor resistor 2092
resistor (thin film) electrical conductivity 2448

~T1i 1679
~Ti compatibility 2864

pressing (extrusion) 783

thermite reaction 496
~W 1512
W electrode 1612

electrical conductivity 1931

wetting 1636
=Ws Bel=W 1715
-W; BeO~W coated particles bonding patent 2661
Syhd thermite reaction 912

alumina see Al1205%5=-

Am02, Cm02, Np02, U02 coatings 2333

BC= nuclear materials ATL
BC-Ag,=Al,-Sn,=-Zn sintering (liquid phase) 2645

=Al; SiC-Al patent 1021

=Co,~Cr,-Fe,-Ni bonding 41

=Coy=Mo,=Nb,~Ta,~W; TiC... turbine material 190

«Cr,=Fe; A120%.,..; ZrC... 67
B4C~Agy=Au,=~C0,=Clly=Fe,=Ni,=Sn; Calsee; Si02,..3 Zr02...3 A1203... wetting 1911

=Al; U02=ss3 Al203-Cx irradiation 502

=Co,=Fe,~Ni 148

-Cu 430

~Fe 75

-Fe; TiC~Fe,-Ni; A1203-Cr,~Fe 158

~-SS; ZrB2-ss compatibility 817
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BN-Mos AlN-Mo compatibility 2811
BeZC-Be,_Fe,-Ni,‘Si; Beo...; MgO...; TiOz.oo; ZI‘OZ...; AlQOB..o 105
Be4C=Al; U02-ss; A1203=Cr irradiation 502

Ba0=-Pt constitution 2626

bearing 928, 1200, 1925, 2609
hearing  Al203-Cr,-Mo; TiC-Mo,~Ni Jjoining 905

patent all
pressing 1156
WC~Co  coatings wear 1656

wear compatibility /Na/ 2857
bending strength see strength (bending)

Be2C~Bey~Fe,=Ni,~5i; BeOooos MgOiso; Ti02...3 Zr02...3; A1203,.. 105
Be4C~Al; U02-ss; A1203=~Cr irradiation 502
Ba0-Pt constitution 2526

BeO- 427
BeQ- fuel elements irradiation review 1337
BeO- ; A1203- wetting 1615

s Be2C- 352

BeO=Al,-Be,=C0,=Ni,~Zr; Zr02...; A1203... 282, 283%, 284
~Be,~Fe,~Ni,-S5i; Mgl...; Ti02,..3 Zr02...; Al203...3 Be2C... 105
-Be,~Mo specific heat 1256
-Co,~-Fe,~Ni; Hf02.,.; MgO... 2256

s Cr203...35 MgOseos 24r02...5 Al203,.. constitution 55
-Cu  strength (tensile) 2463
-Mo,-Nb; A1203-Mo  thermal expansion strength (fracture) electrical +
thermal conductivity 2151

~Nb,-Ta,=W; MgO0eees Th02...3 Y203...3 A1203... compatibility 1803

-U; Cal~U; La203~U; Sr0-U; U02-U compatibility (smelting crucible) 2259

=W (1555), (1719)

-W patent 1560

-Ws A1203 coated particles bonding  patent 2623
s ThO2-W; U02-Al,=Cu,~Mo,-Nb,~Ni,=ss microstructure 1530

Be203-A1 coatings  patent 867

bibliography see also Treview
survey

bibliography 165, 437, 568, 801, 802, 953, 1018, 1226, 1264, 1328, 1376,
1809, 1832, 2000, 2243, 2329, 2366

bibliography cemented carbides 1328, 2329
cemented carbides + electronic components 143
composites, fabrication 2577

contacts 2824
fuel elements 2935, 2936, 2937, 2938, 2939, 2940
fuel elements irradiation 1123
mechanical properties 887
oxide- patent 1328
wetting 2002
thermionic emitier 2506

U02- 949
vacuum seals 2578, 2829
WC~Co 2644

BiCl3=Bi  constitution 921

binding see bonding
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bonding see also joining

bonding

bonding

book

wetting
251, 281, 297, 298, 299, 397, 482, 688, 708, 789, 797, 1167, 1304,
1340, 1380, 1384, 1741, 1893, (1894), 2105, 2341, 2652, 2696, 2697,
A1203%- 1864 2881
A1203-Co,=Cr,-Ni elastic constants 598, 2846
=C0,-Ni 440
-Cr 602
-Cu,=85,-T1 joining mechanical properties 2408
~Fe coated particles strength (bending) elastic c. 2849
wetting 743, 1721 :
-W; BeC~W coated particles bonding 2661
BC=Coy=~Cr,=Fe,=Ni 41
bock 2172
CaBb~ ; MnB-Si; MnB2-Si 191
cemented carbides 375, 1309, 1820, 2111
coating (flame spraying) 2097
fuel element (754), (757), 1198, 2254
infiltration patent 2794
mechanical properties  WC=Co,-Cu 1004
oxide=- 2407
patent 1765, 2772, 2874
review 2217
SiC- 258, 421
SiC-Fe 184
$i02~ compatibility (1870)
5i02-51i 2925
~W 1736
strength (1467), 2325
stresses 2485
survey 707, 854
Th02- 3 U02- 1287
TiC-Al 1769
-Al,=Au,~Be,=Co,~Cr;-Fe,=Mg,-n,=Ni,~Pb,=Si,~Ti,=V 60, 98
-Co,=Cr,=Ni 119
=Ni 1072
~Ni microstructure 1183
transition metals 1881
UC-Fe 1532
U02=Cu 1522
-Fe  fuel element 1469
U308-A1,=-Mg 74
WC-Co 116, 146, 464, 868, 1723, 2920
WC=Co chemical properties 1407
-Co,~Cu  mechanical properties 1004
wetting compatibility (2334)

1018

book  bonding 2172
cemented carbides 1674, 2941
ceramics 2311
coatings 1947, 2168
composites 1824, 1833, 1947
contacts 1559
fuel elements 2232, 2233, 2472, 2473, 2513, 2518
microstructure 2090
microstructure ceramics 2210
mixing 2585
mixing  density 2216
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book powder metallurgy 2611
refractories 2726
sintering (liquid phase) 2635

book (dictionary) nuclear materials 2433

; carbide-; oxide~ coating (electroplating) 1176

3 oxide- wetting 830
;3 TiC- survey 287

boride=Cu; carbide=-Cu thermoelectric force 766

boride-

brazing see joining

burnup see Pu,.. fuel elements irradiation
Ueee fuel elements irradiation

CaBb- ; MnB~Si; MnB2-Si  bonding 191

CaF2~Pu; NbC-Pu; Y203-Pu; ZrC-Pu; Zr02-Pu  compatibility (crucible) 2630

Ca0-Ag,~Au,=Co,=Cu,~Fe,~Ni,~Sn; Si02,..; Zr02...; A1203.,..3 B4C... wetting 1911
-U; La203-U; SrO-U; U02-U; BeO-U compatibility (crucible) 2259

capacitor A1203- 927
Al1203-Ta  resistor 2092
Hf02-Hf 1826

carbide=- chemical analysis 152%
cutting material 494
nuclear materials 1551, 1575

wetting 1708, 2303
carbide-Co,=Ni; Al203~Co,~Ni wetting 1251

~Cu; boride-Cu  thermoelectiric force 766
-Cu wetting 2865
-SS 1054
-S8 wear 1044
carbide~ ; oxide- 333, 986

oxide- ; boride~ coating (electroplating) 1176
oxide= compatibility 1611, 2773
oxide~ wetting 388, 488, 830, 1137

we we we we

carbides  infiltration 112, 1076
microstructure 476
pressing (extrusion) 425
survey 961
casting 102
casting cemented carbides patent 132
coatings 2672
coatings patent 1533
Cr203-Mo,~Re,~W; MgO=-W microstructure 2735
nixing 1029
TiC= 240
WC=Co sintering physical properties microstructure 2040

casting /unidirectional solidification/ NbC-Co microstructure
mechanical prop. 2751
TiBeTi; Ti5Si3«Ti 2852
U02-W . (2394), 2620
U02-W microstructure (electron
microscope) 2657



casting Eslip c.g
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468, 644, 0L, 761, 767, 785, 1022, 1102, 1214, 1257, 1411

casting (slip c. A1203- patent 178
A1203-Cr strength patent 876
review 897, 922
Th02-~Bi 969
J02-Bi  patent 960
WC~Co 1716, 1951
ZrC-W 2410
cathode see electrode

electronic component
thermionic emitter

CbC-Co,=~Ni; Tal~Co,~Ni; WC~-Co,-Ni

Cd0-Ag contact

contact
Cd0=-Ag,~=Cu
-Ag; Cul-Ag

-Ags WC=-Ag
£dP2-Sn

cemented borides

cemented borides

cemented carbides

cenented carbides

contact
contact
-Ag; HgO=Ag; Sn02-Ag; ZnlO-Ag
contact
constitution

C3dS=In; CdSe-In; ZnO-In
CeC2-Ir,~Pt; BrC2...; ¥C2...

see also

sintering 63

342
patent
patent
patent

70, 103, 224, 304, 336, 512, T42, 870

698
1478

contact patent 768
2099

2844

electrical conductivity

compatibility constitution

strength, measurement 415
2885

see algso borides

508

carbide=-
carbides
TiC-Co
WC=Co

21, 22, 24, 35, 50, 431, 459, 557, 915, 1225, 1250, 1754,

2118, 2482, 2785, 2909
bibliography 1328, 2329
bibliography +electronic components
bonding 375, 1309, 1820, 2111
book 1674, 2941
casting patent
cemented oxides
chemical analysis
chemical processing 1538
chemical properties 1320
compatibility (corrosion)
cutting material 730,
cutting material wear
data 1795
elastic constants
electronic components  patent
hardness sirength 4, 10
machining 274, 1066, 1755
mechanical properties 567 2922
microstructure 40, 90, 199, 1297, 1334, 2071, 2121, 2481,
microstructure strength 327, 1095, 1192

statistics 1333

microstructure (electron microscopee 443, 2044, 2289, 2481
microstructure éstresses) 1786, (2666)
microstructure /cracks/ 2807
microstructure /grain size/

bibliography 143

132
518
1096, 1225, 2089

1616, 2141
2602
2604, 2798

2039
182

2702
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cemented carbides  mixing 2954
patent 884
pressing 1025, 1815
pressing (extrusion) 958, 2692
pressing fautoclave/ 2417
refractories survey 53
review 66
sintering 641, 1706
sintering /furnaces/ 2693
strength 608, 2807
strength testing 2198, 2418, 2462
strength (bending) 826
stresses 1289
survey 34, 86, 249, 883, 1286, 1354

technology  powder metallurgy 2640, 2785

technology /quality control/ 2804
testing 176

thermal conductivity 2026, 2359, 2952
wear 1984, 2141

cemented carbides /SSSR/ 1437

cemented oxides see also oxide=
oxides

cemented oxides cemented carbides 518

CeB6-Hf,~Re,=Ta,~W; LaB6,.. compatibility 2841

Ce02~Re,~W; Th02...; Z2r02...3 TaBose3 HfCuooej NDCooos TaCeowe
wetting 2267

ceramics 1233, 2789
book 2311
coatings 1212, 1243, 1394, 1398, 2088
testing 1508

data 2580
mechanical properties survey 552, 2124, 2404
microstructure book 2210

powder metallurgy 1246

strength 2628

survey 2278
ceramography see microstructure

cermetography see microstructure

chemical analysis see also chemical processing
chemical properties

compatibility
constitution
chemical analysis 1169
chemical analysis carbide-~ 1523
cemented carbides 1095

PuC-Ru; UC~Ru 2127

PuC~-ss; PuO2~ss; U02-ss 1693
TiC~Cr 892

TiC~-Ni 1142

UCl4-Al; UO2=A1 2779

U02-A1 1047

U02=-ss 1485, 2028

chemical analysis /stoichiometry/  U02-W 2523

compatibility
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chemical analysis (microprobe) fuel elements 1576
joining 1710
J02~Mo ,~Z1 2621

chemical analysis (spectroscopy) density 2409

chemical processing see also chemical analysis
chemical properties
compatibility
constitution

chemical processing cemented carbides 1538

T02-Mo 1932
UO2-ss 1485, 2028

chemical properties see also chemical analysis
chemical processing

compatibility
constitution
chemical properties 632, (1007)
chemical properties  cemented carbides 1320

TiC-Ni 122%
U02-Fe 1678
WC~Co  bonding 1407

cladding see fuel elements
Pu... fuel elements, fabrication
Us.oe fuel elements, fabrication

classification see also review

survey
classification 875, 2290
classification  composites 2621
electronic components 924

materials (sintered) 2344

Cm02, NpO2, U02, Am02 coatings 2333
Cm02~Mo; PuO2-Mo  compatibility 2575
«Mo,~Re,~W; Pul2... compatibility 2813, 2814, 2815, 2816
Cm203-  compatibility 2631
Cm203=Mo ,=Nb,~Ta,=V,=W,=Zr; Tm203-W compatibility 2701
~Mo; ThO2-Mo pressing (hot) sintering 2888

cohesion see bonding

coated particles 91, 343, 885, 1069, 1093, 1158, 1162, 1241, 1260, 1277,
1515, 1526, 1587, 1711, 1713, (2074)
coated particles A1203%~ 982
Al1203= strength 2589
Al1203~Cr; U02-Cr 23509
-Fe bonding strength (bending) elastic censt., 2849
~W; BeO-W Dbonding patent 2661
fuel elements 1190, 1244, 1393, 1450, (1734), 2919
fuel elements, fabrication patent 2876
Hf02«W; MoSi-Moj; Yt203-Cr 2573
MgO-Mo; Zr02-Mo,~W  strength 1712
patent 272, 2589, 2612, 2753, 2818, 2819, 2835, 2836
pressing patent 2748
Pu02-Mo pressing (hot) 2830
ThO2-Cr 2343
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coated particles Al203=-Mo pressing microstructure 2819
-W; BeO-W TDbonding patent 2661
fuel elements 1190, 1244, 1393, 1450, (1734), 2919
Mg0O-Mo; Zr02-Mo,-W  stirength 1712
patent 272, 2589, 2594, 2612, 275%, 2818, 2919, 2835,
ThO2-Cx 2343 2836
TiC~Co 113, 114
UC-Au,~Ni; U024 2431
=Nb fuel element, fabrication patent 2543
-W; U02-W microctructure 1935
UN~-Mo,-W  pressing 2542
s U02-W; US-W pressing 1269
02~ (886), 1069, 1117, 1231
U02-A1 239, 252
-Al,-Cr,-Nb  irradiation 1346

-Cry A1203-Cr

-Cr

-Cr,~-Mo

~Cr,=Nb

=Mo
-Mo

=Mo,~sS
~Mo =W

=Mos Zr02-Mo

=Nb

=Nb,=Ta

=V
=W

ZrB2-Cr

Zr02=-Mo,=W; MgO-Mo

coating see also
coatings

2162
2648

Jjoining
patent
coating /Mo/ 2088
coating /Ti/ 2113

coating (electrodepositing
coating (electrodepositing

coating

3

coating (electroplating)
coating (electroplating)

coating (flame spraying)

strength (creep, fracture)
thermal conductivity
—W; TUC-W

2309
pressing (hot isostatic)
electrical conductivity
pressing (hot isostatic)
conductivity  strength
fuel elements, fabrication
1185
pressing (hot isostatic)
sintering 1326
thermionic emitter 2236
thermal conductivity
2322 ‘
pressing (hot isostatic)
2098, 2310

physical properties 2559
2792
electrical + thermal
irradiation 2558
1229

2560

irradiation 1062

1919

1301
fuel elements, fabrication 1918

2774

755
2170

2220
1935

1712

microstructure
infiltration 1159
strength

coated particles

(1032), 1262, 1940, (2244), 2413, 2510
patent 2877
rocket materials
testing 1087
TiC= 2832
WC=Cu 1690
ZrB2=Cu 2898

1146, 1276
boride~, carbide~, oxide-
TiC=Ni 674

1157, 1493, 1542, 1670, (1819), 1858, 2249,
(2253), 2382, 2561, 2959

1329

1176
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coating (flame spraying) Al203=Ni eleetrical conductivity 1872

bonding 2097

Cr2B~-Ni 850

density 2524

Hf02=-Mo,~W; Th02...; Zr02... patent 2228
oxides 2193

coating (precipitation) 1946

coatings

coatings

coatings

compacting

see also coated particles

coating
rocket materials

266, 309, 314, 315, 344, 345, 396, 542, 638, 664, 670, 703, 706,
758, 793, 800, 805, 810, 814, 863, 878, (900), (906), 916, 1037,
1068, 1077, 1105, 1131, 1153, 1161, 1274, 1349, (1442), 1607,
(1909), 1913, 1927, 2142, 2146, 2274, 2298, 2299, 2590, 2591, 2674,

41203 (2316), (2317) 2817, 2820,
A1203-Ni; Th02-Cr; WC=Coj; Zr02-Cr 1654 2845, 2942
Am02, Cm02, Np02, U02 2333

Be203-A1 patent 867

book 1947, 2519

casting patent 1533

ceramics 1212, 1243, 1336, 1394, 1398, 2088 2518

testing 1508

Cr2B~Ni 396

MgO-Ni 166, 538, 725

MoC-Mos; NbC=Nbj TaC~Ta; TiC=Ti; WC-W; ZrC-Zr 2707
NbC-Mo,-Nb,~Ta,-W; ZrC...  book 2168
oxides 1088, 2306

patent 867, 2678

S5i02- 2123

$5i02-Mo,~Nb,-Ta,-W compatibility 2631
structural materials (2527) '
thermoelement 1885

WC; WC=Co 2352

WC=Co bearing wear 1656

wear 1327, 2145, (2336)

ZxC patent 2582

ZrN patent 2501

Zr02~- (22717)

see pressing

compatibility gee also chemical analysis

chemical processing
chemical properties
constitution

compatibility 214, 215, 216, 229, 230, 247, 318, 348, 418, 453, 1037, 1275,

1282, 1304, 1855, 2330, 2426, (2610

compatibility  AlN-Mo; BN-Mo 2811

A1N-Nb,-Ta,=Ti,=V; Si3N4...; Ti02... 2889
A1203= 729
A1203%« 3 Si02- 2047, 2714
- 8
Algos-%i,-Mofégi,-Si,-Zr; MgO...3 ThO2...3 Ti02...; 2r02 117,201
~Bi,=Na,-Sn; MgO...; TaC... 321
~Co,=Fe,=Ni 1186
~Cu,-Ni 2075
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A41203~Mo,=Nb,=Ta 2372
=Na, 2614
«Nb,~Ta,~W; BeOsse; MgOooe; Th02..03 Y2030, 1803
-Ni 1155, (1975), (2662)
-Ti 2864
B4C-ss; ZrB-ss 817
BeO~Uj; Cal~U; La203-U; Sr0-U; U02=U 2259
carbide- ; oxide=- 1611, 2773
CeB6=-Hf ,~Re,~Ta,~W; LaBb... 2841
CeC2~Ir,~Pt; ErC2...3 YC2... constitution 2885
Cm02~Mo3; PuO2<Mo 2575
Cm02-Mo,~Re,~-W; Pul2... 2813, 2814, 2815, 2816
Cm203= 2631
Cm203=Mo,=Nb,=Ta ,=V,=~W,~Zr; Tm203-W 2701
Dy203-W 2255
electrical conductivity 1694
electrodes 1873
BuB6=Hf,=Ta,=W 2601 -
Bu203=Eu; Yb203=Yb 2839
Gd203-Ta  +Gd203-Mo,-W pressing (hot) 2914
MgO-Mg 2943
microstructure (2733)
NiO=Be; WO3-Ni 869
oxide- 377, 733, 1502, 2235, (2531), 2927
oxide-Pt 2627
-0 566
Pm203%-Re,=ss,~Ta; Sm203=-Re,~Ta,=Ti,-W 2653
PuC-ss; UC-ss 2060
PuN-Cr 2706
Pu02- 2772
Pu02- constitution 2532
Pu02-Cry~Ni; UO2... 2603
~Mo,~Re,~W; CmO2... 2813, 2814, 2815, 2816
=Pt,=Rh 2773, 2830

=Rh 2197

=Si,=s83; U02,.. 1381

=553 U02-s8 thermal expansion 2902

=Ta microstructure hardness 2860
SiC=Cr 2951

-Mo 1812

Si02- bonding  (1870)
S5i02-Fe 2910
SmB6~Ni 2766
TaB-Rhe,~W; HfC.,.,; NbC.,.; TaC.e..j ZrC...; Ce02... wetting 2267
TaSi2-Ta,~Ti,~Zr 2923
thermionic emitter 1390
Th02=-Be; UO02-Bi 1081
TiC=Co,=Fe,~Ni 128, 246
3 WC=Co,=Mo 485

TiN~Coy=Fe,=Mo,~Ni, =W 1671
Tm203=58 =W 2576

=W; Cm203~Mo,=Nb,=Ta ,~V,=W,=Zr 2647
UB4=Cry=Fe,«Nb,-Ni; UC2...; U308,.. 812

UC~  fuel elements 1468 1811
UCeAl,=~Bey=Cry=Fgy=Moy=Ni,=s5,«Ta,~Ti,=V,=W,=W,=Zr; UN,.e3 U02...
~Al,=Cr,=Fe,=Mo,=Nb,=Ni,=s55,~Th,=Ti,~V,=Zr 1205

=Al,=Cr,~Fe,~Mo,=Nby=Ni,~Ti,=V,«Zr; UN.eo3 UO2... 2434
UC2-A1; UO2-~Al; U308-Al1 fuel elements irradiation 1649
UC-Mo,=Nb,~Re,=W  thermionic emitter 1202

-Mo,-ss 2843 :
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=Na
-s8
=SS,=V
~Ta
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2196

2931

1669, 1821, 2060
(2660)

2737

~W 2801

UN~Al ,«Cry~Fe,~Mo,~Nb,=Ni,=ss,=Th,=Ti,~V,~W,=Zr
-Al,=Mo

=Mo,=W

=Ni,=-ss,-V; U02...

-S8

-Zr
U02-~
U02-A1

-Al,~Be

-Be
-Bi

=Cr,=Mo
-Cr,-Ni; Pu02...
-CS,-Li,—U; Ucoo.; UN:..

-Gd
=~Mo

~Mo,~Nb,~Ta
=Mo,~Nb,~Re,=Ta,=W
=Mo,=Re,~ss,=W
=Mo,~Re, =W
=Mo,=Re,~W
=Mooy =Rh,=Pa,~-W
«Mo , =W

=Na,
-lTb

=Nb,-Ta
~Nb,=-V
~Ni,~s8,-V; UN...

=Pu
-s8
=353
=W

-W thermionic emitter

-Zr
U308=-A1

US=Mo,~Na,~Ta,~V

-Zr

YCZ-Ir,—Pt; CeCZuov; ErCQ..-

Pul2=ss

pressing  fuel element 203
2507, 2913

2435

2869

1874

1056, 1245

973, 1387, 1546
950
1561
1092
2427
1603
microstructure 1686
2568
111, 954, 1673, 1742
2180, 2237, 2397
irradiation
thermal expansion
1651
thermionic emitter
2345
fuel elements irradiation
thermionic emitter 1672, 2171
;s US-W pressing irradiation
1594
1513
1917
1356

942, 1852
1458

1426, 1672

1353

2435
1395

1701, (2505), 2848

thermal expansion 2902
1302, 1424, 1473, 1497, 1514, 1745
1491

391, 601, 618

1144, 1534, 2357, 2656

1148

2933

constitution 2885

W- 1906

WC=~Co
=Co,=M
wetting
ZrC=Nb
Zr02-
Zr02-Cr
-Ti

compatibility /crucible/

1622
485

strength (bending)
03 TiC-Co,=Fe,=Ni
(2046)
159
2005
1550
1386, 1388

BeO-U; Ca0-U; La203-U; Si02-U; U02-U
Caf2-Pu; NbC~Pu; Y203-Pu; ZrC-Pu; Zr02-Pu

e

silicides 622
TiC=-Mo,=Ni 2440
WC=Co 2374

1447

2259

2398, 2399, 2400

2630
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compatibility /Na/ Ybearing wear 2857

compatibility /powder compacts/ review 2454
compatibility / simulated fission products/  U02-Mo,-ss 2452

compatibility scorrosion; 486, 703
compatibility (corrosion cemented carbides 1616
cemented carbides wear 2141
irradiation 991
oxide-Na, 1052
TiC= patent 509
TiC=-; WC= 945
TiC-Ni friction material 941
U02-Mo  hardness 932
WC=-Co 781, 852, 1134

composites 1222, (1330), 1459, (1519), (1633), 1685, 1802, (1938), 2192,
(2205), 2488, 2502, 2516, (2629), (2649), 2673, (2755)
composites book 1824, 1833, 1942
classification 2621
dielectric properties 1934
electrical + thermal conductivity models 1793
electrical conductivity, theory 2226, 2679
electrical conductivity /superconductivity/ (2108)
mechanical properties 1888
mierostructure 1825, (2663), 2863 ]
physical properties /acoustic emission/ (2238)
review 1270, 1367, 1941
strength gcreep) model 2037
strength (fracture) 1962
structural material 2608
survey 1644, 1751, 1771, 1781, 2022, 2130, 2182
survey /forecasting/ 2364, 2456, 2579
thermal conductivity (2626), 2799, 2800
thermal expansion 2613

composites; fabrication  bibliography 2577
composites, theory 1973, 2487, 2605

composites (metal-matrix) 2268, 2360, (2405), (2406)
composites (metal-matrix) technology 1965, 2136, 2338

composites /low temperature/ 1966
composites /unidirectional/  thermal conductivity 2104

composition /computation/ 1945
compressive strength see strength (compressive)
consolidation see pressing

constitution see also chemical properties
compatibility

constitution (54), 56, 64, 214, 215, 216, 229, 230, 910, 964, 1059, 1165,
1675, 1839, 1847, 1855, 2574, 2607, 2803
constitution Al203- 729
A1203=Co 451
-Co,-Fe,-Ni; BeO...; Cr203,..3 MgO...; Z2r02,.. 55
=-Fe thermite reaction thermal expansion 625, 773
-Nb (1991)
Ba0-Pt 2526
BiCl3-Bi 921
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CdP2-Sn 2844
CeC2-Ir,~Pt; ErC2...3 YC2... compatibility
Cu20-Cu 2211
Cu20=Cu; Pb0-Pb 286
composites 1878
data 956, 2907
Er203-Zr; Y203-Zr; Yb203-Zr 2297
Eu203-Bu; Sm203-Sm; Yb203-Yb 2603
Fe=Mo=C3; F=W-C 2239
KBr-K; KCl-K; KJ=K 712
LiF-Li 1173
MgCl2=Mg; PbCl2-Pb 504
microstructure 2802
NaCl4=-Na; NaF-Na; NaJ-Na 938
oxide~ 438, 493, 733, 1511, 2478
physical properties 1877
PuC~W; UC-W 2858
Pul2- compatibility 2532
Pu02-Mo 2825
RbCl-Rb; RbF-Rb; RbJ-Rb 939
refractories 386
review 2574, 2907
silicides 622
sintering 2689
Si0=Cr 2159
Si02-W (2562)
Sm203-Sm; ¥YhL203«~Yb; Eu203-Eu 2603
TaC-Mo ,=Nb,~Ti 2703
-Re 2498, 2908
ThO2-A1 1238
TiC-Mo 2809
=Mo,=Nb,~Ta 2678
-Mo,=Ti 2636
-Ni 331, 829, 2063
~Co 217
-Cr,=Ni 469
=W 312
UAs-U 2152
uc- 2234
UC~ ; UC2~ 3 UN~ transition metals 1293
UC-Cr,~Fe,-Ni 1048
-Fe; UN-Fe 2866
~¥; UNV (2419)
=W 2912
UC2=Cr,=Fe; UN=Fe 1040
UN-Cr 2926
~Fe,~U 1308
=Mo,=8S,~W; UC=Pd,«Rh,=Ru 2843
-transition metals 2453
UP=U 1265
T02=Cu 838, 2496
=Na,-ss,=U; US=U 1599
=-U 1291,-15935, 1689, 1702, 1796, 2355
-U sintering 1629

-W 1507

-Zr 409, TT1
US=~U; U02=Na,~5s,=U 1599
Vo=V 2810

WB=Co,~Fe 2475

2885
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constitution WC~Co 9, 234, 1579, 1822, 1863, 1985
-Co  microstructure 288
-Co  strength 449
~Co,=-Fe 2758
-Co,-Ni 1129
-Ti 312
YC2«Ir,-Pt; CeC2,..3 ErC2... compatibility 2885
Yb203-Yb; Eu203-Euj; Sm203-Sm 2603
ZxrB2~Re 2599
constitution (solubility) WC-Co 9, 271, 401, 449, 1449, 1573
WC=-Co  mechanical properties 1979
-Co,-Fe  mechanical properties 2112

contact see also electronic components

contact 367, 1446, 1520
contact bibliography 2824
Cd0=-Ag 342
Cd0=Ag; CulO=Ag patent 1478
Cd0-Ag patent 70, 103, 224, 304, 336, 512, T42, 870
Cd0-Ag,-Cu  patent 698
Cd0=Ag; Hgl-Ag; SnO2-Ag; ZnO-Ag  patent 768
CdO-Ag; WC-Ag 2099
In203=Ag patent 120
patent 152, 413
Sn20-Ag  patent 87, 97
7n0=Ag  patent 76, 104, 236
Zr02-Sr 1276

contact angle see wetting
corrosion see compatibility (corrosion)

CxB- 972, 1219
CrB~ milling 1220
Cr=B,=Cr,=Fe,-Ni; TiB2-Co,Fe,-Ni 585
Cr2B=Co 49
-Cr patent 874
-Cr,=Mo 355
=Cr,~Mo,-5i  patent 572
~Cry=Mo,~Zr; MoB2...; ZrB... 346
=Ni 31, 631, 1019
~Ni  bonding 1072
coating 396
coating (flame spraying) 850
elastic constants 980
CrB2-Co,=Cr,~Fe,=Ni; VBeos; WBeeoe} ZTB..s infiltration patent 448

Cr2C3~ 118, 473, 1085

Cr2C3=Al; SiC-Si 423
-Co; Mo2C-Co; TaC~Co; WC-Co  microstructure 36
=Co,=Ni; TiC~Co,-Ni 447
~Ni 292

creep see strength (creep)

Cr20%3- hardness density 2107
Cr203-A1  patent 1108
=Be,=C0o,=Cr,=Fe,=Ni,~Zr; Mg0see3 SiNsse; TiB2.c0ej TiNswej ZrB2.es; 2700
Zr02..03 A1203... 134
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Cr203-Co,~Fe,~Mo,~Ni; MnOsss3 SiOueo; Zn0... patent 1174
~Co,~Fe,~Ni; H¥gl...; Zr02.,.; A1203,..; BeO,.. constitution 55
-Ccr 1731
-Cr sintering 2327
strength  hardness 1569
=Cu,=Sn; Al203ee. wetting electrical conductivity 565
~Mo,~Re,~W; MgO-W casting microstructure 2735
-Ni; Al1203=Ni electrical conductivity 2048
-Ni sintering 2006
-ss; WC-ss 213

crushing see milling

Cul-Ag 2727
CuO-Ag; Cd0 -Ag contact patent 1478

-Al 2304
-Cu  constitution 2211
electrical conductivity mechanical properties 2541

~Cu; PO -Pb  constitution 286
cutting see machining

cutting material see also hardness
machining
mechanical properties

cutting material 406, 432, 433, 434, 456, 525, 526, 544, (580), 621, 637,
130, T44, 759, 794, 894, 919, 1345, 1907, 2353

cutting material Al1203- patent 2586
carbides 494
cemented carbide 7%0, 2602

cemented carbide  hardness wear 2604, 2798
HfC-Cb,~Cr,=Mo,=V; TiCusse3 VCeeoj ZrC... wetting 1823
Jjoining

851
oxide~ 548, 571, 623
TiC-Ni elastic constants  hardness 1856
WC-Co 1097, 1566, 2300, 230l, 2642
WC~Co  patent 2723
wear 2539, 2540, 2798, 2946

wear 2495
data  see also bibliography

boock

review

survey

data 800, $26, 931, 1042, 1078, 1270, 1271, 1429, 1474, 1760, 1922, 2119,
2143, 2339, 2365, 2826

data  cemented carbides 1795
ceramics 2580
constitution 956, 2907
constitution oxide= 2418
density elastic constants 974
thermal conductivity 2796
ThN- ; ThO2- 2756

data /buyer's guide/ 2947

date / melting points/ 2363

data evaluation see also statistics
data evaluation 629, 760
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data evaluation model 2384
strength, measurement testing 723
thermal expansion 2563
TiC=Co; WC-Co 2342

data evaluation /graphs/ 2455

data bank 2051

definition see also classification

composites
review
survey
definition 279, 676, 690, 1270, 2022, 2290, 2466, 2545, 2583
definition +constitution 2907
+microstructure (electron microscope) 875
+oxide~ review 2163
+patent 1492
+refractories 25

deformation see elastic constants
mechanical properties
physical properties

pressing
strength
density see also microstructure
pressing
sintering
density chemical analysis (spectroscopy) 2409
coating (flame spraying) 2524
elastic constants data 974

elastic constants, theory 2929
hardness Cr203=- 2107

s

mixing 1806, 1849

mixing  book 2216

model 2537

permeability 2763

pressing, theory 2342

stredgth (tensile) 2444

thermal conductivity 1952, 2657

dielectric properties see &1so capacitor

dielectric properties composites 1934
‘ model 2853
diffusion see compatibility

diffusion /Xel33/ MgO-Ni  (497), 984
distribution see microstructure (distribution)
drilling material see cutting material
ductility see elastic constants

hardness

mechanical properties

strength

Dy203-W  compatibility 2255
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elastic constants gee also mechanical properties

strength

elastic constants 1749, 1903, 2533
elastic constants Al1203-Co,~Cr,-Ni  Dbonding 598
-Fe  coated particles bonding strength (bending) 2849
cemented carbides 2039
Cr2B-Ni 980
density data 974
fuel elements 1215
hardness WE-Co 2021
MgO- 1997
model 1957, 2806, 2854
Pu02-ss; U02-ss strength 2125
5i02-Fe 2246
strength model 834, 1630, 2536
strength testing UN-ss; U02-Mo (1783)
strength, theory 2471
thermal expansion testing 975
TiC~-Ni 1133
TiC~-Ni  hardness 1856
U02-Cus U308-A1 strength 2285
U02-Mo 1954
U02~Mo electrical + thermal conductivity 1480
we-Co 1285, 2379, 2630, 2934
WC=Co  strength 157, 988
Zr02-Ti  strength thermal expansion thermal cond., 1763
elastic constants, measurement 862, 1955
elastic constants, theory 1892, 1971, 2183, 2296, 2379, (2556), 2613, 2929,
2930, 2934
electrical conduciivity see also contact
electronic components
resistor
thermionic emitter

electrical conductivity 69, 699, 1807, (2284), 2743

electrical conductivity  Al1203=-Ag 356, 444
~Au,-Pt; Th02-Au,-Pt strength (tensile) 2654
-Cu,=Sn; Cr203... wetting 565
-Fe,-Ni  pressing strength  thermal cond, 122
-Fe; S5i02-Fe thermal conductivity 202
-Mo; BeO~Mo,~Nb thermal expansion strength

thermal conductivity 2151

-Ni coating (flame spraying) 1872
=Ni; Cr203-Ni 2048
-Ta. resistor (thin=film) 2448

-W 1931
Cdo-Ag 2
CdS-In; CdSe~In; ZnO-In strength, measurement 415
Cu20~Cu  mechanical properties 2541
compatibility 1694
composites thermal conductivity models 1793

infiltration  model 2634

microstructure (porosity) thermal conductivit