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A comprehensive classified list of annotated references on rapid cooling from the liquid
to the solid state is presented, covering the period 1958 to 1971 and embracing the
range of cooling rates greater than ~10° K sec~'. An index of authors and of alloys
studied is appended, supplemented with a list of references for 1972, as known at time

of going to press.

1. Introduction

A new field of research activity has grown from
the reports by Duwez ef al in 1960 of solid
solubility extension [105, 106] and new meta-
stable crystalline [185] or amorphous [239] solid
phases in some simple binary eutectic alloy
systems. Duwez achieved these effects by intro-
ducing two new techniques for impelling a liquid
alloy sample (mass ~ 50 mg) at a single moving
or stationary substrate to be spread into a thin
layer which then solidified rapidly. Russian
workers almost simultaneously introduced a
device [31, 84, 151] for spreading such a liquid
alloy sample between fwo mutually approaching
substrates, obtaining evidence for changes of
solidification mode and for solid solubility
extension. Such effects have since been confirmed
for numerous alloy systems and many modifica-
tions and improvements in the technique of
cooling the melt have been developed. The
question of suitable terminology to describe the
technique has been debated (J. Metals 17 (1965)
1167, 1180, 1284; 18 (1966) 148, 286, 1090, 1156).
The term ““splat cooling™* [49] or, “splat quen-
ching” has gained wide currencyin spite of recent
attempts [e.g. 2, 30, 218], to establish the self-
explicit term “liquisol quenching” (due to
Srivastava, J. Metals 18 (1966) 1156). The subject
bas been reviewed repeatedly (Section 3.1),
including an alphabetical classification, in terms
of alloy system, of work up to December 1968
[15], and a chronological, but incomplete, list of

papers published between 1960 and 1970 [11].
The present bibliography, as well as embracing
and up-dating these earlier publications, classifies
individual references into review articles (Section
3.1; entries 1-20), quenching methods (Section
3.2; entries 21-39), process mechanisms {Section
3.3; entries 40-50), as-quenched microstructure
(Section 3.4.A; entries 51-94), terminal solid
solubility extension (Section 3.4.B; entries
95-176), metastable crystalline intermediate
phases (Section 3.5.A; entries 177-222), amor-
phous solid phases (Section 3.5.B; entries 223-
258), annealing behaviour (Section 3.6; entries
259-299), electrical and magnetic properties
(Section 3.7.A; entries 300-345), mechanical
properties (Section 3.7.B; entries 346-372) and
practical applications (Section 3.7.C; entries
373-402). These divisions emerge naturally from
the development of the subject and are basically
those used by the authors in their recent
comprehensivereviews[2, and H. Jones, accepted
for publication in Rep. Progr. Phys.].

The criterion determining inclusion in the
present compilation is some indication that a
cooling rate approaching or exceeding 105K sec-1
from the liquid to the solid state had been
achieved in connection with experimental results,
reported or discussed. This appears to be the
lower limit at which non-equilibrium effects of
the kind reported by Duwez ef ol in 1960 become
widespread. It is also the upper limit of normal
fluid quenching techniques [9], including liquid

*This term was also used earlier in Chem. Eng. News 38 (25) (1960) 49, in connection with Duwez® earliest work
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atomization,* and of normal chill casting
techniques. Unpublished reports and theses are
not included except in some cases where a
published abstract has been located. Quenching
technique (QT), quenched thickness achieved (z)
and authors’ estimate of cooling rate (d7/d¢) are
reported where specified, together with the alloys
studied. Quenching techniques are summarized
in Tables Ia, b and c. Appendices 1 and 2 are
indexes, for 1958-72, of authors and of alloy
systems studied, respectively. Appendix 3 lists
references for 1972 known to the present authors
at the time of going to press; these entries are
included in the author and subject indexes.

2. Abbreviations

at. % = atomic per cent

AS = amorphous solid or noncrystalline
DTA differential thermal analysis

MCS = metastable crystalline solid

Il

QT = quenching technique
T = temperature
dT/dt = cooling rate

TEM = transmission electron microscopy
TSSE = terminal solid solubility extension
wt 9% = weight per cent

XRD = X-ray diffraction

z = thickness of as-quenched specimen.

Italicizing one component in a specified alloy
system indicates that component forms the base
of the alloys specified (i.e. comprises > 50
at. %).

Chemical symbols are used throughout for
brevity to designate components of alloy
systems and unalloyed elements, and designations
of crystal structure are abbreviated in the
normal way (fcc, bee, cph) throughout.

3. Bibliography for 1958-71
3.1. Review articles?

[See also 26, 70, 85-6, 127-8, 131-2, 155, 226, 257-8, 354,
398, Al4, A20, A49]

1. T. R. ANANTHARAMAN and P. RAMACHAND-
RARAO, “On the Duwez Technique of Liquid
Quenching”, Eastern Metals Review 19 (1966) 141-5.
Review of early work done in USA (up to 1965),
covering TSSE, new MCS phases and AS phases
(28 references).

2. T.R.ANANTHARAMANAnd C.SURYANARAYANA,

“A Decade of Quenching from the Melt”’, J. Mater.
Sei. 6 (1971) 1111-35.

A balanced review of work published up to 1970
including tabulations with references of alloy com-
positions for which TSSE, new MCS phases and
AS phases had been observed and for which mech-
anical, superconducting and magnetic properties
had been studied (196 references).

. P.DUWEZ, “Metastable Phases Obtained by Rapid

Solidification” in Energetics in Metallurgical
Phenomena, Vol. 1, Ed. W. M. Mueller (Gordon and
Breach, New York, 1965) pp. 193-203.

Review of earliest work in USA (1960-2) with 11
references.

. P. DUWEZ, “Metastable Solid Solutions” in Alloy-

ing Behaviour and Effects in Concentrated Solid
Solutions, Ed. T. B. Massalski (Gordon and Breach,
New York, 1965) pp. 420-32.

Review of work done in USA up to 1964, placing
empbhasis on TSSE and AS phases (22 references).

. P.DUWEZ, ‘“‘Metastable Phases Obtained by Rapid

Quenching from the Liquid State™ in Progress in
Solid State Chemistry, Vol. 3, Ed. H. Reiss (Per-
gamon Press, New York, 1966) pp. 377-406.
Detailed review of work done in USA up to 1965
(50 references).

. P. DUWEZ, “Metastable Phases” in Infermetallic

Compounds, Ed. J. H. Westbrook (Wiley, New York,
1967) pp. 340-8.

Review of work done in USA up to 1963, including
a section on phases obtained at high pressures
(38 references, including an addendum of 12 for
1964-6).

. P. DUWEZ, “Metastable Phases™ in Phase Stability

in Metals and Alloys, Ed. P. S. Rudman, J. Stringer,
and R. I. Jaffee (McGraw-Hill, New York, 1967)
pp. 523-38.

Review of selected work done up to 1966, with the
emphasis on AS phases (21 references).

. P. DUWEZz, “Structure and Properties of Alloys

Rapidly Quenched from the Liquid State, Trans.
Amer. Soc. Metals 60 (1967) 607-33.

Detailed review of work done in USA up to 1967,
emphasizing AS phases and including early results
on their electronic properties and annealing behav-
iour (67 references).

. p. buwez, “Rapid Quenching Techniques” in

Techniques of Metals Research, Vol. 1, Pt. 1, Ed.

*Very small droplets (~ 300 A diameter) made by explosive vaporization of Au wires (F. G. Kq.ri.oris, J.J. Woyci,
and R. R. Buckrey, Adv. X-ray Analysis 10 (1967) 250-64), however, were calculated to have solidified by radiation

cooling at ~ 10° K sec™™.

+In addition to these, the proceedings of an Internation Conference mainly concerned with the effects of rapid cooling
of molten alloys have been published in Fizika 2 Suppl. 2 (1970). Reports on this conference appeared in Nature 228
(1970) 212-3 in Mater. Sci. Eng. 7 (1971) 119-21 and (in German) in Metall 25 (1971) 151-3.

706



RAPID QUENCHING FROM THE MELT: AN ANNOTATED BIBLIOGRAPHY 1958-72

10.

11.

12.

13.

14.

15.

R. F. Bunshah (Interscience, New York, 1968)
pp. 347-58.

Review of techniques available up to 1966 including
brief treatment of solid state quenching and use of
fluids as quenching media (41 references).

P.DUWEZ, “Metals, glassy” in Yearbook of Science
and Technology (McGraw-Hill, New York, 1969)
pp. 206-9.

Brief summary indicating gun and piston-and-anvil
techniques and electronic bzhaviour of Pd-Si and
Fe-P-C amorphous solids.

pP. DUWEZ, “Liquid Quenched Metallic Metastable
Alloys”, Fizika 2 Suppl. 2 (1970) pp. 1.1-1.15.

Brief review of occurrence and properties of AS
metallic alloys with a bibliography (from CALT-
822-17, December 1970) of 164 references on alloys
quenched from the liquid state, covering 1960-70.

P. FURRER and H. WARLIMONT, ‘“Microstructure
and Properties of Aluminium Alloys after Rapid
Solidification. I. Rapid Quenching Techniques,
Structural and Microstructural Features”, Z.
Metallk. 62 (1971) 12-20 (in German).

Part I of comprehensive review of work on Al alloys
up to 1970, including morphological changes and
new MCS phases (120 references). See also [13].

P. FURRER and H. WARLIMONT, “Microstructure
and Properties of Aluminium Alloys after Rapid
Solidification. II. Extension of Solid Solubility
Effect of Thermal Treatment, Mechanical Properties”
Z. Metallk. 62 (1971) 100-112 (in German).

Part II of comprehensive review of work on Al
alloys up to 1970 including TSSE and the effect of
annealing mainly in binary and some ternary alloys
with transition metals. Consideration of hardness
and tensile mechanical properties concludes with
assessment of prospects for commercial exploitation
(134 references). See also [12].

B. C. GIESSEN, “Rapidly Quenched (Splat-Cooled)
Alloys” in Strengthening Mechanisms: Metals and
Ceramics, Proc. 12th Sagamore Army Materials
Research Conference, 1965, Ed. J. J. Burke, N. L.
Reed, and V. Weiss (Syracuse University Press,
Syracuse, New York, 1966) pp. 273-90.

Review emphasizing early work at MIT, including
studies of splat formation, the relation batween
quenched phase plots and equilibriun diagrams and
the effect of annealing on an extended terminal solid
solution (Al-11 at. % Si). (33 references.)

B. C. GIESSEN, “Constitution of Non-Equilibrium
Alloys after Rapid Quenching froma the Melt” in
Developments in the Structural Chemisiry of Alloy
Phases, Ed. B. C. Giessen (Plenum Press, New York,
1969) pp. 227-81.

Classification of work available up to December

1968 in alphabztical order of alloy system, including
133 binary and 28 ternary systems (150 references).

16. B. c. GIESSEN, “Crystal Chemistry of Stable and
Metastable (Rapidly Quenched) B-Metal Alloy
Phases” in Advances in X-ray Analysis, Vol. 12,
Ed. C. S. Barrett, J. B. Newkirk, and G. R. Mallett
(Plenum Press, New York, 1969) pp. 23-48.
Discussion pp. 48-9.

Collection and correlation of equilibrium and non-
equilibrium, terminal and intermediate, crystalline
phases formed in alloys bztween elements within
the block B2 to B5 of the periodic table, with
particular attention to the Al-Ga and In-Bi systems
(41 references, to 1968).

17. B. c. GIESSEN and R. H. WILLENS, “Rapidly
Quenched (Splat-Cooled) Metastable Alloy Phases;
Their Phase-Diagram Representation, Preparation
Methods, Occurrence and Properties™, in Phase
Diagrams: Materials Science and Technology, Vol. 3,
Ed. A. M. Alper (Academic Press, New York, 1970)
pp. 103-41.

Reviewed main principles underlying phenomen-
ology of splat-cooling emerging from published
work up to 1969, including properties of splat-
cooled alloys (87 references).

18. R. HASEGAW A, “Amorphous Ferromagnets”, Solid

State Physics (Tokyo) 5 No. 2 (1970) 3-11 (in
Japanese).
Reviewed ferromagnetic properties of amorphous
solids formed by splat-cooling, vapour quenching
and other deposition quenching techniques (44
references, to 1969).

13. 5. MONDON, “New Metastable Phases of Binary
Metallic Alloys Obtained by Ultrarapid Freezing of
Liquid or by Condensation of Vapour”, Méraux
Corrosion Industries 38 (1963) 427-37 (in French).

Reviewed work published up to 1963 including some
on alloy vapour deposition, and early work on
properties (26 references).

20. P. RAMACHANDRARAO and T. R. ANANTHA-
RAMAN, “Rapid Cooling of Liquid Metals and
Alloys”, Proc. Symposium on Materials Science
Research in India, 1970, Vol. II (Bhabha Atomic
Research Centre, Bombay, 1971) pp. 329-41.
Discussion pp. 342-5. From Metals Abs. 4 No. 7
(1971) 72-0158, 5 No. 12 (1972) 22-0828.

Reviewed techniques of splat cooling together with
TSSE and formation of MCS and AS phases
(47 references, up to 1969).

3.2. Quenching methods

[See also Table Ia-c and refs. 9, 14, 42, 45, 46, 48, 49, 51,
54, 55, 61, 63, 66, 68, 82, 86, 104, 105, 110, 138, 149, 151,
157, 164, 205, 250, 293, 324, 348, 352-353, 355, 357-361,
375, 376, 378, 385, 395-6, AS, All, A12, A27, A30, A34,
A35, A39, A6la, A64].
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21.

22,

23.

24,

25.

26.

27.

28.

708

E. BABIC, E. GIRT, R. KRSNIK, and B. LEONTIC,
“Production of Large Samples of Ultra-Rapidly
Quenched Alloys of Al by means of a Rotating Mill
Device”, J. Phys. E: Sci. Instrum. 3 (1970) 1014-15.
Described a twin-roll device for generating from
liquid long uniform strips of quenched solid e.g.
of Al-Fe alloys. (QT: 9b.) See also [22].

E. BABIC, E. GIRT, R. KRSNIK, B, LEONTIC, and
1. ZoR1¢, “Production of Large Rapidly Quenched
Alloy Samples”, Fizika 2 Suppl. 2 (1970) 2.1-2.3.

Development of [21] with Cr-plated steel rather
than brass twin rollers, again with A/-Fe alloy
specimens. (QT: 9b.) Discussion p. 2.4. See also [21].

J. N.BAKER, C. E. MIGHTON, and W. R. BITLER,
“Modified Rapid Quenching Apparatus™, Rev. Sci.
Instrum. 40 (1969) 1065-6.

Described piston-and-anvil apparatus, hydraulically
driven and employing levitation melting, tested to
show TSSE of Ge in Ag. (QT: 6f.)

A. R. BOOTH and J. A. CHARLES, “Levitation
Melting Apparatus for Phase Equilibrium Studies”,
Nature 212 (1966) 750-1.

Described piston-and-anvil apparatus, electro-
magnetically-driven and employing levitation melt-
ing. (QT: 6d.)

H.S. CHEN and c. E. MILLER, “A Rapid Quench-
ing Technique for the Preparation of Thin Uniform
Films of Amorphous Solids”, Rev. Sci. Instrim. 41
(1970) 1237-8.

Described twin-roll device employing levitation
melting to produce uniform ribbons or ovals.
Tested to produce amorphous solid Pd-Si and Te
base etc alloys. (QT: 92a.)

p. DUWEZ and R. H. WILLENS, “Rapid Quenching
of Liquid Alloys”, Trans. Met. Soc. AIME 227
(1963) 362-5.

Described rotating substrate (QT: 3a) and ski-jump
(QT: 1a) shock tube devices, with brief review of
early results on metallic alloys.

F. GALASSO and R. VASLET, “Electron Beam
Apparatus for Forming Rapidly Cooled Materials”,
Rev. Sci. Instrum. 37 (1966) 525 only.

Described use of electron beam welding equipment
to melt alloy samples subsequently swept against an
anvil by an electromagnetically-driven piston.
Tested to produce AS Pd-Si and strained $-boron.
(QT: 6¢.)

C.P.HINESLEY and J. G. MORRIS, “A Method for
Producing Rapidly Cooled Liquid-Quenched Metal
Samples Suitable for Tensile Testing”, Merall. Trans.
1 (1970) 1476-8.

Described injection-mould device for producing
cylindrical specimens 0.5 mm diameter, tested to
extend solid solubility of Mn in Al to 2.41 wt %.
(QT: 10.)

29.

30.

31.

32.

33.

34.

35.

36.

H.JONES and M. H. BURDEN, “A Rotary Atomiza-
tion Technique for Bulk Splat Cooling”, J. Phys.
E: Sci. Instrum. 4 (1971) 671-4.

Described apparatus for semi-continuous splat-
cooling by substrate quenching of liquid alloy
expelled from the lip of a continuously-fed rotating
crucible. Tested with Al-4 at. % Fe alloy. (QT: 4c.)

E. LAINE, E. HEIKKILA, and 1. LAHTEENMAKI,
“A Simple Apparatus for Liquisol Quenching”, Rev.
Sci. Instrum. 42 (1971) 1724-5.

Described piston-and-anvil device of quenching
alloy melted in a graphite crucible. (QT: 6i.)

I. S. MIROSHNICHENKO and I. v. SALLI, “A
Device for the Crystallization of Alloys at a High
Cooling Rate”, Ind. Lab. 25 (1959) 1463-4 (From
Zavodskaya Lab. 25 (1959) 1398-9).

Described piston-and-anvil device for quenching
melt catapulted from a small furnace. Tested on
Ni-C and AI-Mn to extend solid solubility and on
Fe-C. (QT: 6a.) See also {84, 151].

P. PIETROKOWSKY, “Novel Mechanical Device
for Producing Rapidly Cooled Metals and Alloys
of Uniform Thickness”, Rev. Sci. Instrum. 34 (1963)
445-6.

Described piston-and-anvil device for quenching
alloy melted in a graphite crucible. Tested with
eutectic alloys to produce an extended solid solution
(for Ag-Cu) and a metastable cph phase (for 4g-Ge)
(QT: 6b.)

R.POND and R. MADDIN, “A Method of Producing
Rapidly Solidified Filamentary Castings”, Trans.
Met. Soc. AIME 245 (1969) 2475-6.

Described rotating-cup device for generating solid
filaments from melt ejected from a travelling source.
Tested to show continuous extended solid solubility
in Cu-Ag alloys. (QT: 3f)

P. RAMACHANDRARAO, D. BANERJEE, and T. R.
ANANTHARAMAN, “An Improved Piston-and-
Anvil Technique for Quenching Liquid Metals”,
Metall. Trans 1 (1970) 2655-7.

Described piston-and-anvil device for quenching
melt expelled from a shock tubz. Tested to obtain
TSSE in two alloys (of Cu-Ag and Au-Ge). (QT: 6h.)

R. ROBERGE and H. HERMAN, “A Novel Method
for Rapid Quenching of Liquid Alloys: The Torsion
Catapult”, Mat. Sci. Eng. 3 (1968) 62-3.

Described torsion catapult device for impelling melt
from a crucible. Tested to obtain TSSE in unspeci-
fied Al alloys. (QT: 2b.)

I. V. SALLI and L. P. LIMINA, *“Device for the
Crystallization of Alloys at High Cooling Rates”,
Ind. Lab. 31 (1965) 141-2 (From Zavodskaya Lab.
31 (1965) 120-1).

Described two devices involving spreading the melt,
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37.

38.

39.

3.3.

[See
A62,
40.

41.

42,

in the first device between two rotating discs, one
bent against a roller (QT: 8), and in the second
inside a rotating cylinder (QT': 3b). Tested to show
TSSE in A/-Mn and Pb-Cu alloys.

G. THURSFIELD and H. JONES, “A Gas Atomiza-
tion/Spray Quenching Technique for Bulk Splat
Cooling™, J. Phys. E: Sci. Instrum. 4 (1971) 675-6.
Described apparatus for Ar-blast spraying of melt
against scraped rotating Cu drum, quenching ~2 kg
alloy per run. Tested on Al-4 at. % Fe alloy. (QT:
3g)

R. WANG, “A Rapid Quenching Technique for
High Temperature Materials”, Rev. Sci. Instrum.
41 (1970) 1233-4.

Described hammer-and-anvil device for quenching
alloys melted in an arc furnace. Tested to show
metastable cph phase in Ag-25.7 at. % Ge and
TSSE in Ag-Cu. (QT: 5b.) cf [396].

R. H. WILLENS and E. BUEHLER, “Rapid Quench-
ing of Reactive and Refractory Alloys from the
Liquid State”, Trans. Met. Soc. AIME 236 (1966)
171-4.

Described adaption of an earlier device [26] using
RF concentration to melt on a cooled Ag hearth.
Retained several refractory carbides and aluminides
in high temperature, superconducting, forms. (QT:
le.)

Process mechanisms

also refs 31, 208, 355, Al, A5, A22, A36, A6la,
A67)

M. H. BURDEN and H. JONES, “Determination of
Cooling Rate in Splat-Cooling from Scale of Micro-
structure”, J. Inst. Metals 98 (1970) 249-52.

Evaluated freezing velocity from interlamellar
spacing of Al-CuAl, eutectic alloy splats, to yield
heat transfer coefficients (assuming Newtonian
cooling) and thereby d7/df (~3 x 10*and 7 X 10°
K sec™? for z ~ 30 pm). (QT: 1a.)

W. A. DEAN and R. E. SPEAR In Strengthening
Mechanisms: Metals and Ceramics, Proc. 12th
Sagamore Army Materials Research Conf. 1965
(Syracuse University Press, Syracuse, New York,
1966) pp. 268-71.

Extended power relation, found earlier for some Al
alloys between dendrite arm spacing and dT/d:,
to the range of splat-cooling (A4/-Cu, A4I-Si, d77/dt
~ 4 x 107 K sec™?).

D. R. HARBUR, J. W. ANDERSON, and w. J.
MARAMAN, “Rapid Quenching Drop Smasher”,
Trans. Met. Soc. AIME 245 (1969) 1055-61.

Reported measurements of piston closure velocity v
and d7}dr for piston-and-anvil apparatus (QT: 6¢)
testing Al, Pb, Pb-Sn and Ag-Cu alloys (v = 12 ft
sec™?, z = 88 and 140 pm, dT/d¢ ~ 2.8 x 10* to

43.

44.

45.

46.

47.

48.

1.2 x 10° K sec™). See also Mach. Des. 38 (26)
(1966) p. 25.

H.JONES, “Cooling Rates in Freezing Finite Slabs”,
Mater. Sci. Eng. 5 (1970) 297-9,

Generalized Ruhl’s numerical calculations [50] for
Fe freezing on Cu, of average d7/dr as a function of
z. Analytical support is given for the relation d7/d¢
o z~? for ideal cooling.

H. JONES, “Cooling, Freezing and Substrate Impact
of Droplets formed by Rotary Atomization”,
J. Phys. D: Appl. Phys. 4 (1971) 1657-60.

Calculations showed that negligible cooling or
freezing normally takes place prior to impact and
that freezing has normally progressed negligibly by
the time spreading is complete. Attribution of arrest
of spreading to exhaustion of kinetic energy by
viscous deformation however predicts too small a
terminal thickness.

K. LOHBERG and H. MULLER, “Extreme Super-
cooling of Rapidly Quenched Melts of Cu and Cu
Solid Solutions and their Microstructures™, Z.
Metallk. 60 (1969) 231-7 (in German).

Reported that liquid Cu and Cu-Ni alloys cooled by
a shock-tube technique in vacuum (QT: 1i) under-
cooled by 106 to 135 K, yielding grain sizes only
one-tenth of slowly cooled but more undercooled
melts. Increased nucleation was attributed to
increased cavitation at the freezing rate at high
cooling rates (measured d7/ds ~ 10° K sec™ by
radiation pyrometry). See also [46].

K. LOHBERG and H. MULLER, “Temperature
Measurements During High Rate Cooling of Metallic
Melts”, Fizika 2 Suppl. 2 (1970) 4 (abstract only).

Reported radiation pyrometric measurements show-
ing undercooling in Cu-Ni and d7/dz as high as
1.5 x 10° K sec™! for Al (z = 20 pm) using shock
tube in vacuum. (QT': 1i and see also [45].)

H. MATYJA, B. C. GIESSEN, and N. J. GRANT,
“The Effect of Cooling Rate on the Dendrite
Spacing in Splat-Cooled Al Alloys™, J. Inst. Metals
96 (1968) 30-2.

Reported measurements from transmission electron
micrographs of dendrite spacings in nearly eutectic
ALSi, -Pd, -Fe, -Cu and -Ni alloys, fitted to the
power relation with d7/ds [41]. Estimated d7/dz
~ 2 X 10* K sec™* for z = 2 pm.

I. S. MIROSHNICHENKO and V. 0. ZAKHAROV,
“Determination of Supercooling of Metallic Melts
on Cooling at a High Rate”, Ind. Lab. 35 (1969)
362-3 (from Zavedskaya Lab. 35 (1969) 302-4).

Reported immersed thermocouple measurements of
d7T/ds (9.7 X 10* K sec?) and supercooling (198 K)
for Al-4%, Cr with z =130 pm (also for Bi-Sb
alloys) using two-piston apparatus, (QT: 7d.)
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49.

50.

P. PREDECKI, A. W. MULLENDORE, and N. J.
GRANT, “A Study of the Splat Cooling Technique”,
Trans. Met. Soc. AIME 233 (1965) 1581-6.
Reported measurements of impact velocity (~ 1000
ft sec?) and of d7/ds (1.5 to 3 x 10" K sec™?* for
Al, 1 to 5 x 10® K sec™® for Ag and ~ 10° for
Au-14 at. % Sb with z~1 pm), using a gun
technique. (QT: 1d.)

R. C. RUHL, “Cooling Rates in Splat Cooling™,
Mater. Sci. Eng. 1 (1967) 313-20.

Reported finite-difference calculations of d7/d#
(10 to 10*° K sec™") as a function of several variables,
confirming that splat thickness z and quality of
thermal contact with the substrate are normally
most important. Established limiting conditions for
Newtonian, intermediate and ideal cooling.

3.4.A. As-quenched microstructure
[See also refs. 27, 41, 42, 45, 47, 127, 151, 171, 179, 181,

215,

236, 273, 276, 278, 302, 303, 347, 349, 354-6,

363-5, 367, 369, 382, 384, 387, 391, 393-4, 397, A2-4, A12,

Al3,

Al6, A21, A23, A25-7, A30, A31, A36-8, Ad0, A45,

A48, A54, A56, Abla, A62]

51.

52.

53.

54.
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H.AHLBORN and b. MERZ, ‘“Production, Structure
and Properties of a Rapidly Solidified Al Alloy
Containing 8 wt %, Fe—Part 1. Production and
Structure”, Aluminium 47 (1971) 671-7 (in German).
See Metals Abs. 5 No. 7 (1972) 11-0517.

Reported metallographic and TEM studies of the
effect of process variables on the microstructure of
Al-8 wt % Fe quenched from the melt. (QT: 4d.)
See [346] for Part II and also [363].

E. BABIC, E. GIRT, R. KRSNIK, B. LEONTIC, and
I. zOoRIC, “Vacancy Induced Residual Resistance
in Ultrarapidly Quenched Pure Al”, Phys. Letters
33A (1970) 368-9.

Reported linear relationship between lattice para-
meter and resistivity attributable to vacancies for
Al quenched from the melt at different rates by a
twin-roll method. (QT: 9b.) Apparent vacancy
concentration was 40 to 609 higher from lattice
parameter than resistivity. See also [384].

R.W.BALLUFFIand R. 0. SIMMONS, “On Vacancy
Concentrations in Al Quenched from the Liquid
State”, Acta Metallurgica 12 (1964) 957-8.

A comment on [89], showing that there is no dis-
continuity in vacancy concentration at the melting
point when values obtained [89] by quenching
molten Al are compared with equilibrium measure-
ments for the solid state.

G.BEGHI,R.MATERA, and G. PIATTI, “Character-
istics and Applications of Ultrarapid Solidification
of Metallic Alloys”, La Metall. Ital. 60 (1968) 444-8
(in Italian).

Reported TSSE of Mn in Al to 4%, Mn and morpho-

55.

56.

57.

58.

59.

60.

logical changes in a number of eutectic Al alloys.
(Al-Ca, -Ce, -Y, -Sb and -Fe), obtained with a two-
piston apparatus. (QT: 7c.)

W. E. BROWER, R. STRACHAN, and M. C. FLEM~
iNGs, “Effect of Cooling Rate on Structure of
Ferrous Alloys”, Cast Metals Res. J. 6 (1970) 176-80.
Showed effect of d7/d¢ on microstructure for
Fe-25 9% Ni, 440C and 4340 alioys confirming power
relation found previously [41] for Al alloys, and
showing it also applies to SiO, inclusion size (in a
Fe-O-Si alloy). Used piston-and-anvil apparatus
(QT: 6g), measuring d7/ds (~10° to 10° K sec™) by
optical pyrometry and piston velocity (up to 200
mph) by photocell and oscilloscope.

M. H. BURDEN and H. JONES, “The Mechanism of
Structure Formation in Splat-Cooled Al-Fe Alloys™,
Fizika 2 Suppl. 2 (1970) 17.1-17.6. Discussion 17.7.
Discussed possible mechanisms of the micro-
structural transition and hardening reported earlier
[355] for Al-Fe alloys made by a gun technique.
(QT: 1a.)

P. ESSLINGER, “Properties of Al alloys after Very
Rapid Solidification I. Microstructure”, Z. Metallk.
57 (1966) 12-19 (in German).

Showed by using wedge-shaped chill moulds that
metastable effects (morphological change in Al-Cr-Si
alloys) are established at d7/ds > 10° to 10* K sec™™.
See also [352, 353].

P. L. FERRAGLIO, K. MUKHERIJEE, and L. S.
CASTLEMAN, “First and Second Order Phase
Changes in Splat-Cooled Au-Cd and Au-Zn Alloys”,
U.S. Clearinghouse Fed. Sci. Tech. Inform. AD
710807 (1969). See Chem. Abs. 74 (1971) 13451y.
Reported XRD and TEM studies on equiatomic
Au-Cd and Au-Zn quenched from the melt using a
shock-tube method. A substantial increase in super-
lattice line intensity was tentatively ascribed to
preferential formation of sublattice vacancies. A
modulated structure and a periodically-faulted
martensitic-like phase were observed in the AuZn.
See also [267, 286].

P. FURRER, T. R. ANANTHARAMAN, and H.
WARLIMONT, “Electron-Microscopic Evidence for
Heavy Faulting in Ag-Ge Alloys on Rapid Solidifica-
tion”’, Phil. Mag. 21 (1970) 873-7.

Showed directly the heavy faulting in Ag-5 to 22
at. % Ge alloy foils (z up to 15 pm) made by a gun
technique, found earlier [81] by XRD.

p. FURRER and H. WARLIMONT, “Electron-
Microscopic Fxamination of Splat-Cooled Foils™,
in Proc. 7th Internat. Congr. on Electron Micro-
scopy, Grenoble (1970), pp. 507-8.

Showed the grain structure of extended solid solu-
tions of up to 4 at.% Fe in Al made by a gun
technique. Strain contrast within grains was
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61.

62.

64.

65.

66.

attributed to solute-vacancy clustering. Heat-treat-
ment precipitated metastable FeAl, at grain
boundaries. See also Z. Metallk. 64 (1973) in press.

w. HILLER, “Refining by Electron Beam Remelt-
ing”, Met. Contr. Mecan. (La Metallurgie) 100 No. 1
(1968) pp. 35-6 (in French). See Merals Abs. 2
(1969) 43-0004, -0043, -0078.

Reported microstructural refinement and enhanced
mechanical properties for Al-11 % Si and Al-6%, Mn
by electron beam surface remelting (QT: 11b)
compared with the parent cast alloys. See also [68].

K. A. JACKSON, “Comment on ‘Defects in Al
Quenched from the Liquid State’’, Acta Metal-
lurgica 13 (1965) 1081-3.

Argued on the basis of solidification theory that
vacancy concentration should be decreased on
quenching the melt, not increased as found [89] for
Al. Showed that the results [89] give this decrease
if uncorrected for possible vacancy loss to the
surfaces and if compared with equilibrium measure-
ments for the solid state.

. A.R.KAUFMANNand w. C. MULLER, “Fine Grain

Size in Be by Splat Cooling”, in Beryllium Tech-
nology, Vol. 1 (Gordon and Breach, New York,
1966) pp. 629-46.

Reported grain sizes of 1 to 10 um for Be splats
made by a rotating electrode method (QT: 4a),
producing on consolidation an effective grain size
of ~7 pm giving rise to improved mechanical
properties compared with samples consolidated
from conventional Be powder.

A. KIRIN, A. TONEJC, and A. BONEFACIC,
“Change in the Lattice Parameter of Al under the
Influence of Rapid Quenching from the Liquid
State™, Seripta Metall. 3 (1969) 943-6.

Reported an apparent increase in value of lattice
parameter with increasing thickness from 4 to 70 pm
of Al flake made by a two-piston method (QT: 7b),
no value reaching literature values for annealed Al.
Effect attributed to increased retained vacancy
concentration with increasing cooling rate for
thinner flakes.

K.KRANICcand M. PaIC, “X-ray Microradiography
of Flakes of Al-Fe Alloys Quenched Rapidly from
the Melt”, Metallograghy 2 (1969) 337-47.

Considered the problem of distinguishing between
contrast in X-ray contact microradiographs due to
variations in thickness or in alloy concentration.
Room for improvement in a splat-cooling technique
was indicated by the detection of some Fe-rich
inclusions in some Al-Fe alloy samples.

R. KUMAR and A. N. SINHA, “Metallography of
Rapid Solidification”, Trans. Indian Inst. Metals
21 No. 1 (1968) 9-12.

Reported on metallographic structure and XRD

67.

68.

69.

70.

71.

72.

behaviour of Al and Sb rapidly solidified by a
rotating crucible method (QT: 4b). See [88] for
comment.

E. LAINE and 1. LAHTEENMAKI, “Structure and
Microstructure Study on Splat-Cooled Cd”, J.
Mater. Sci. 6 (1971) 1418-21.

Reported grain size of <5 to ~ 10 pm, preferred
orientation and decreased lattice parameter for Cd
(z ~ 40 pm) made by a piston-and-anvil method
(QT: 6i). Decrease of preferred orientation on
annealing at 155 to 220°C as indicated by diffracted
X-ray intensity gave an activation energy of 17.0
- 1.8 kcal mole!, See also [A56].

B. LUX and w. HILLER, “The Structure of Very
Rapidly Solidified Specimens of Al-Si and Al-Mn
Alloys”, Prakt. Metallog. 8 (1971) 218-25 (in
German and English).

Reported microstructural refinement, morpho-
logical change and improved mechanical properties
in Al-11 % Si and Al-6 %, Mn alloys by electron beam
surface remelting. (QT: 11b.) See also [61].

J. A. MCCOMB, S. NENNO, and M. MESHII,
“Structure of Liquid-Quenched Al”, J. Phys. Soc.
Japan 19 (1964) 1691-5,

Reported that vacancy concentrations estimated
from density of dislocation loops in electron micro-
graphs, for splat-cooled Al made by a gun techni-
que, showed no discontinuity {cf {89]) compared
with equivalent solid state quenching data.

I, S. MIROSHNICHENKO, “Formation of the
Structure of Eutectic-Type Alloys at High Cooling
Rates”, in Crystallization Processes, Ed. N. N.
Sirota, F. K. Gorskii, and V. M. Varikash (Con-
sultants Bureau, New York, 1966) pp. 61-6. From
Russian original (1964) pp. 146-56.

Reported changes in morphology of Fe-C, Al-Cu
and Pb-Sn eutectic alloys on cooling melts at
dT/ds up to 5 x 10® K sec™! using twin (QT: 6a)
and single substrate methods.

1. . MIROSHNICHENKO, ‘‘Structure Formation in
Cast Irons during Crystallization at a High Cooling
Rate”, Termodinam. i Fiz. Kinetika Strukturo-
obrazov. v Stalii Chugune. Tula, 1967, pp. 111-7 (in
Russian) See Chem. Abs. 70 (1969) 22124r.
Reported microstructure of Fe-2.2 to 559% C
crystallized at d7/d¢ up to 10° K sec™ by a twin-
substrate method.

I. S. MIROSHNICHENKO, “Formation of Quasi-
Eutectic Structures in Al-CuAl, Alloys™, Russian
Metallurgy (Metally), 1968 No. S, pp. 128-32. (From
Izvest. Akad. Nauk SSSR, Metally 1968 No. 5,
pp. 188-93.)

Used twin substrate method (QT: 6a) (z = 30 to
200 ym) and wedge-moulds to extend the composition

ril
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73.

74.

75.

76.

77.

78.

79.
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range of eutectic formation and change its morpho-
logy at d7T/dz up to 107 K sec™.

I. . MIROSHNICHENKO and A. YA. ANDREEVA,
“A New Type of Eutectic Colonies in Fe-Fe;C
Alloys”, Doklady Chemistry 182 (1968) 814-15.
From Doklady Akad. Nauk SSSR 182 (1968) 352-3.

Reported on substructure of eutectic colonies in
Fe ~ 4.29%; Csolidified at d7/d¢ of 10° to 10° K sec™!
between two copper plates.

I. S. MIROSHNICHENKO and A. YA. ANDREEVA,
“Experimental Determination of Quasi-eutectic
Region in Al-CuAl, Alloys”, Doklady Akad. Nauk
SSSR, 186 No. 5 (1969) English version pp. 128-30,
Russian original pp. 1140-2.

Solidified Al-Cu alloys in wedge-moulds to extend
eutectic formation over the range 26 to 37 wt % Cu
at the highest d7/ds obtained.

1. S. MIROSHNICHENKO and A. YA. ANDREEVA,
“On Degeneracy of Eutectic Structures”, Akad.
Nauk. Ukrain. SSR, Metallofizika 1970 No. 27,
pp. 169-75 (in Russian). See Metals Abs. 3 (1970)
12-1220, Chem. Abs. 74 (1971) 5977m.

Reported and discussed effect of dT/dr (10 to
>10%K sec™) oneutectic morphology in Fe-Fe,C
and Al-CuAl, eutectic alloys causing degenerate
eutectics to form at d77/ds > 10° K sec™™.

1.S.MIROSHNICHENKOandI.v.SALLI, “Structure
of Cast Iron Hardened in Liquid State”, Izvest.
Akad. Nauk SSSR, Otdel. Tekh Nauk, Met. i Topl.
1961 No. 1, pp. 44-8 (in Russian). See Chem. Abs.
55 (1961) 19680d and J. Iron Steel Inst. 200 (1962)
261a.

Reported on microstructure of Fe-2.2 to 5.5 wt % C
solidified at d7/dr up to 10° K sec™™.

A. PRODAN and A. BONEFACIC, “X-ray Study of
Defects in Rapidly Quenched Al”, Fizika 2 Suppl. 2
(1970) 29.1-29.3. Discussion 29.4-29.5.

Reported small angle X-ray scattering studies on Al
samples (z = 55 pm) rapidly quenched from the
melt, considered to indicate clusters of up to 100
vacancies.

P. RAMACHANDRARAO, “Structural Studies in
Metals and Alloys Rapidly Cooled from the Melt”,
The Banaras Metallurgist 2 (1969) 38-40.

Summary of Ph.D. Thesis, Banaras, 1968. See
[79-82, 146, 207-8, 246].

P. RAMACHANDRARAO and T. R. ANANTHA-
RAMAN, “Solidification Substructures in a Sn-Pb
alloy Quenched from the Melt”, Trans. Met. Soc.
AIME 245 (1969) 890-2.

Showed metallographically, transitions between
diffusionless predendritic, cellular and dendritic
solidification in specimens of Sn-1 wt %, Pb made
by a gun technique.

80. P. RAMACHANDRARAO and T. R. ANANTHA-

81.

82.

83.

84,

85.

86.

RAMAN, “Study of X-ray Line Breadths in Some
Fcc Metals Quenched from the Melt”, Trans. Met.
Soc. AIME 245 (1969) 892-3.

Reported for Ag quenched from the melt, X-ray
line broadening, absent for Al and Pb which showed
evidence of grain-boundary migration after
solidification.

P. RAMACHANDRARAO and T. R. ANANTHA-
RAMAN, “Formation of Faulted Close-packed
Structures in Ag-Ge Alloys Quenched from the
Melt”, Phil. Mag. 20 (1969) 201-3.

Reported, for Ag-5.0 to 22.0 at. %, Ge alloys made
by a gun technique, X-ray line broadening indicative
of heavy faulting in both fcc and metastable cph
phases. See also [59, 82].

P. RAMACHANDRARAO, P. R. RAO, and T. R.
ANANTHARAMAN, “X-ray Line Broadening in
Splat-Cooled Ag and Ag-Ge Alloys™, Z. Metallk.
61 (1970) 471-5.

Reported that integral breadth analysis of XRD
profiles indicated a small domain size of ~0.1 ym
for Ag and fcc Ag-7.0 at. % Ge and in addition
deformation and growth faulting for cph Ag-22.0
at. % Ge, all made by a gun technique described.
(QT: 1j.)

P.K. RASTOGI and K. MUKHERIJEE, “Defects in
Pb Quenched from the Liquid State”, Metall. Trans.
1 (1970) 2115-7.

Reported resistivity measurements of vacancy
concentration in Pb quenched from the melt into
iced water (d7/dsr ~ 10* K sec™), indicating an
increase compared with literature results for Pb
quenched entirely in the solid state (cf. [69, 89] for
Al).

I. V. SALLI, “Structure of Alloys Produced by
Rapid Cooling”, Liteinoe Proizvodstvo 1958 No. 7,
pp. 22-5 (in Russian). See Chem. Abs. 53 (1959)
1053a, Merall. Abs. 26 (1958-9) 492, J. Iron Steel
Inst. 192 (1959) 321c.

Reported attempts to obtain diffusionless solidifica-
tion by quenching Fe-C, Al-Si, Pb-Sn, Sn-Bi and
Zn-Al alloys by an early catapult/piston-and-anvil
device. (QT: 6a.)

I. V. SALLI, “Stable and Metastable Cast Irons”,
Razvitie Proizv. Kovkogo Chuguna, Nauchn.-
Tekhn. Obshschestvo Mashinostr. Prom. Tr. 3ei
(Tret’ei) Vses. Konf. 1960, publ. 1963, pp. 240-52
(in Russian). From Chem. Abs. 60 (1964) 249f.
Discussed effects of solidification at high d7/ds
(~ 10° K sec™) such as increasing TSSE in the
series Fe-C, Co-C and Ni-C. 22 references.

1. V. SALLIL, in Structure Formation in Alloys
(Consultants Bureau, New York, 1964) Section V1.3,
pp. 64-75. From Russian original (Moscow, 1963).
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87.

88.

89.

90.

91.

92.

93.

Reviewed mainly own work (1959-61) on effects of
rapid quenching of alloys from the melt (QT: 6a),
with special reference to morphological changes in
Fe-C alloys and TSSE.

D. R. SPALDING, R. E. VILLAGRANA, and G. A.
CHADWICK, “A Study of Copper Distribution in
Lamellar Al-CuAl, Eutectics Using an Energy
Analysing Electron Microscope”, Phil. Mag. 20
(1969) 471-88.

Reported plasmon energy loss spectrum across an
Al/CuAl, inferphase boundary in specimen made
by piston-and-anvil technique (d7/d¢ ~ 10¢ K sec™?,
z ~ 20 to 50 pm).

C.SURYANARAYANAand T.R. ANANTHARAMAN,
“Metallography of Rapid Solidification”, Trans.
Indian Inst. Metals 21 No. 3 (1968) 67 only.

Reported that XRD evidence [66] for a ¢cph form
of Al by quenching the melt can be attributed to
AIN impurity in the specimen.

G. THOMAS and R. H. WILLENS, “Defects in Al
Quenched from the Liquid State™, Acta Metallurgica
12 (1964) 191-6.

Showed, by TEM, grain and defect structures in Al
quenched by a gun technique. Vacancy concentra-
tion at the melting point indicated by the dislocation
loop density was higher than for literature values
for quenching entirely within the solid state. See
[53, 62] for comments and [90, 91] for replies.

G. THOMAS and R. H. WILLENS, “On Vacancy
Concentrations in Al Quenched from the Liquid
State”, Acta Metallurgica 13 (1965) 139-40.
Replied to [53] by arguing that original comparison
[89] with quenched data for solid Al was more
reasonable than with equilibrium data proposed by
[53].

G. THOMAS and R. H. WILLENS, ‘“‘Vacancy
Concentrations in Quenched Al”, Acta Metallurgica
14 (1966) 1385-90.

Replied to [62] by showing by TEM that vacancies
are lost near free surfaces in quenching Al and thus
must be corrected for in estimating true quenched-in
vacancy concentration as in [89].

S. N. TIWARI, §. L. MALHOTRA, and T. R.
ANANTHARAMAN, “Non-Equilibrium Solidifica-
tion in a Peritectic System”, Current Science (India)
39 (1970) 477-80.

Used modified gun technique (QT :1j) to rapidly
solidify Pb-15, 26 and 37 wt % Bi alloys for com-
parison with more slowly-solidified structures.

W. VANDERMEULEN and A. DERUYTTERE,
“Structures Obtained in a Cu-11.8 at. 9 Sn Alloy
Quenched from the Melt”, Fizika 2 (1970) 8.1-8.5.
Discussion 8.6.

Reported XRD and metallographic studies on
Cu-11.8 at. %, Sn made by both gun and piston-and-

4.

anvil techniques. Concluded that martensite
observed formed from a metastable bec phase
formed first from the melt. See also [296] and cf.
[94, 267, 286].

H. WARLIMONT and P. FURRER, “Interrelations
between Metastable Phases formed by Rapid
Solidification and by Martensitic Transformation”,
Fizika. 2 Suppl. 2 (1970) 26.1-26.6.

Argued that rapidly solidified and martensitically
formed Cu, Ag and Au alloys have many common
structural characteristics. Structures obtained in
rapidly solidified alloys may form directly from the
melt or by subsequent martensitic transformation of
a transient phase formed directly from the melt,
cf. [93, 267, 286].

3.4.B. Metastable terminal solid solubility

extension (TSSE)

[See also refs. 16, 28, 31-6, 38, 39, 54, 60, 68, 82, 86, 181-2,
190-2, 199, 201, 205, 210, 215, 218, 238, 246, 259-61,
263-4, 268-75, 277, 279, 281-5, 287, 290-2, 294-5, 297-8,
300, 305, 320, 322, 328, 330, 354-5, 364-6, 369-71, 379,
382, 385, 389a, 390, 392, 402, A3, A4, A10, Al12, Al5,
Al17, A34-7, A47, A48, AS1-2, A57, A59-61, A65-7]

95.

96.

97.

98.

T. R. ANANTHARAMAN, “On the Impact of Spark
Erosion Treatment on the Structure of Co”,
Z. Metallk. 61 (1970) 760-2.

Argued that evidence [116] of formation of “8”-Co
in spark-eroded surfaces is more satisfactorily
interpreted as due to gaseous (e.g. N,) adsorption
forming interstitial solid solutions or compounds.
See also [201].

E.BABIC,R.KRSNIK,B.LEONTIC,and A. TONEJC,
“Residual Resistance Measurements on Super-
Saturated Metastable Alloys of Fe in Al”, Phys.
Letters 32A (1970) 5-6.

Reported linear increase of residual resistance ratio
with increasing Fe content up to 0.7 at.% in
extended terminal solid solutions of A/-Fe alloys
made by a two-piston technique (z < 10 pm). See
also [385].

J. C.BAKER and J. w. CAHN, “Solute Trapping by
Rapid Solidification”, Acta Metallurgica 17 (1969)
575-8.

Showed that TSSE up to at least 5 wt %} Cd in Zn
occurred using a gun technique, although this alloy
system has a retrograde solidus with a maximum
at 2.6 wt 9, Cd. The sign of the implied departure
from local equilibrium at the solid-liquid interface
is opposite to that assumed by two theories of non-
equilibrium solidification.

3. BLETRY, “The Effects of Substitution of First
Series Transition Metals in Al Solid Solutions™,
J. Phys. Chem. Solids 31 (1970) 1263-72 (in French).

Reported that the measured variation of lattice
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100.

101.

102.
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parameter with composition in extended terminal
solid solutions (up to 5 at. %) of Ti, V, Cr, Mn, Fe,
Co and Ni in Al prepared by splat cooling, agreed
only qualitatively with theory.

L. M. BUROV, T. 1. SHEYKO, and V. F. BASHEV,
“Investigation of the Fine Structure Parameters of
Al-W, Al-Mo and Al-Mn Alloys obtained at High
Cooling Rates”, Phys. Metals Metallog. 30 No. 1
(1970) 241-3. (From Fiz. Metal. Metalloved. 30
(1970) 222-4.)

Reported that XRD of Al-W, Al-Mo and Al-Mn
extended solid solutions made by compressed air
gjection on to a rotating brass cylinder (d7/ds
~10° to 10° X sec™, z up to 150 um), indicated a
coherent scattering region of 0.13 pm for Al
decreasing to 0.08 pm with 2 at. 9 substituted W
or Mo.

L. M. BUROV and N. I. VARICH, “Thermal Expan-
sion of Al-Mn and Al-Cr Alloys”, Phys. Metals
Metallog. 16 No. 4 (1963) 33-6. (From Fiz. Metal.
Metalloved. 16 (1963) 530-4.)

Measured thermal expansion coefficient from the
dependence on T of the lattice parameter of A-Cr
and A/-Mn extended solid solutions containing up
to 2.9 wt % Cr and 3.2 wt % Mn made by a catapult
technique (QT': 2a). The solid solutions were stable
for at least 4 h up to 400°C.

L.M.BUROV and A. A. YAKUNIN, “Formation of
Strongly Supersaturated solid Solutions in Al-Mn
and Al-Cr Alloys”, Russ. J. Phys. Chem. 39 (1965)
1022-5. (From Zhur. Fiz. Khim 39 (1965) 1927-31.)

Measured lattice parameter and microhardness as a
function of composition and d77/ds (up to 5 x 10°
K sec™) for extended solid solutions of Mn and Cr
in Al (up to 9.93 wt %, Al, 4.2 wt % Cr) made by
a catapult technique (QT: 2a). Microhardness
differences between microstructures were related to
extended and depleted solid solutions.

L. M. BUROV and A. A. YAKUNIN, “Effect of the
Rate of Cooling on the Composition of Solid
Solutions in Binary Alloys Based on Al”, Russ. J.
Phys. Chem. 42 (1968) 540-1. (From Zhur. Fiz. Khim.
42 (1968) 1028-30.)

Reported increased limit of TSSE with increasing
dT/dt for Cr, W, Mo, Zr, and V in Al by catapulting
on to stationary (d7/ds ~ 10% K sec™, z = 50 pm)
substrates, or by using a gun technique (d7/ds
~ 107 to 108 K sec™, z ~ 5 to 10 pm).

C. C. CHAO, P. DUWEZ, and C. C. TSUEI, “Meta-
stable fcc Fe-Rh Alloys and the Fe-Rh Phase
Diagram”, J. Appl. Phys. 42 (1971) 4282-4.

Reported a tentative Fe-Rh phase diagram on the
basis of lattice parameter and of Fe®” Mossbauer
spectra of extended fcc solid solutions (< 40 at. %
and > 60 at. %) of Rh in Fe made by a gun tech-
nique (z = 50 pm).

104. 1. p1XMIER and A. GUINIER, “Production of New

105.

106.

107.

108.

109.

110.

111.

Phases by Ultrarapid Quenching of Liquid Alloys”,
Mem. Sci. Rev. Met. 64 (1967) 53-8 (in French). See
Chem. Abs. 68 (1968) 32573].

Reported TSSE up to 40 at.% Ag in Al and
formation of an AS phase in Au-20 to 40%; Si, made
by a two-piston method. (QT: 7b.)

P. DUWEZ, R. H. WILLENS, and W. KLEMENT,
“Continuous Series of Metastable Solid Solutions
in Ag-Cu Alloys”, J. Appl. Phys. 31 (1960) 1136-7.

Reported XRD evidence for complete extension of
solid solubility in Ag-Cu alloys made by shock tube
methods with stationary and rotating cylinder
substrates. (Table Ia, entries 1a and 3a.)

P. DUWEZ, R. H. WILLENS, and W, KLEMENT,
“Metastable Solid Solutions in the GaSb-Ge
Pseudobinary System”, J. Appl. Phys. 31 (1960)
1500 only.

Reported XRD evidence for complete solid solu-
bility extension in GaSb-Ge alloys made by shock
tube methods (QT: 1a, 3a.)

B. C. GIESSEN, R. RAY, and s. H. HAHN, “Exten-
sive Interstitial Solid Solutions of Metals in Metals™,
Phys. Rev. Letters 26 (1971) 509-12.

Reported XRD studies and density measurements
indicating extended solid solutions of Cu inter-
stitially in Y, obtained in splat-cooled foils 0.1 to
5 pm thick (d7/d¢ ~ 10® K sec™).

M. ITAGAKI, B. C. GIESSEN, and N. J. GRANT,
“Supersaturation in Rapidly Quenched Al-Rich
Al-Si Alloys™, Trans. Amer. Soc. Metals 61 (1968)
330-5.

Reported XRD and TEM evidence for extended
solid solutions of up to 11 at. % Si in Al, made by a
gun technique (z =1 to 5 pm, d7/dr ~ 107 to
10® K sec™). Annealing at 100 to 250°C produced
fine uniform Si precipitation.

C. JANSEN, B. C. GIESSEN, and N. J. GRANT,
“Terminal Supersaturation in Splat Cooled Alloys
of Al with Transition Elements and Cu”, J. Metals
20 (1968) 91A. Abstract only.

Reported TSSE of Co, Cu, Fe, Mn, Ni and Pd in
Al by splat cooling at d7/ds > 107 K sec! in
argon. See also [354].

H.XKANEKO and 7. IKEUCHI, “Abnormal Structure
of Metals Formed”, Proc. 1st Internat. Conf. on
Electron Discharge Machining (Japan EDM Soc.,
Tokyo, 1965) p. 23 et seq.

Reported TSSE up to 75 wt %, Agand up to 35 wt &
Cu in Al by an electrodischarge technique. (QT: 11a.)

A. KIRIN and A. BONEFACIC, “Supersaturation in
Rapidly Quenched Al-Rich Al-Sn Alloys”, Scripta
Metall. 4 (1970) 525-8.

Reported XRD evidence for TSSE of up to 0.26
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112,

113.

114.

115.

116.

117.

118.

119.

at. % Sn in Al made by gun and two-piston methods
(z =1 to 20 pm).

w. KLEMENT, “Ni-Rich Solid Solutions in Binary
Alloys with Sn, Ge and Si”, Canad. J. Phys. 40
(1962) 1397-1400.

Reported XRD evidence for TSSE of up to 12 at. 9,
Sn, 20 at. % Ge and 15 at. % Si in Ni, made by a
rotating substrate method. (QT: 3a.)

w. KLEMENT, “Solid Solutions in Au-Co and
Cu-Co Alloys™, Trans. Met. Soc. AIME 227 (1963)
965-70.

Reported TSSE up to 42 at. & Co in Au, 15 at. %,
Co in Cu and 25 at. % Cu in Co made by a rotating
substrate method (QT: 3a), z up to 10 pm), and
also for metastable solid solutions in multiphase
alloys of intermediate compositions.

w. KLEMENT, “Solid Solutions in Cu-Fe Alloys
Quenched Rapidly from the Melt”, Trans. Met. Soc.
AIME 233 (1965) 1180-2.

Reported TSSE up to 20 at. % Fe in Cu and 15 at. %
Cu in Fe, made as in [113].

w. KLEMENT and H-L. LUO, “Metastable Solid
Solutions in Ag-Pt Alloys”, Trans. Met. Soc.
AIME 227 (1963) 1253-4.

Reported XRD evidence for complete extended
solid solutions in Ag-Pt alloys made by a rotating
substrate method. (QT: 3a.)

E. KRAINER and 7. ROBITSCH, “Evidence of a New
phase by Spark Erosion Treatment of Co”, Z.
Metallk. 61 (1970) 350-4 (in German).

Reported XRD evidence for formation of hexagonal
high-temperature form of Co, with a hardness of
462 kg mm~2, by spark-erosion. See also [95, 201].

A. K. KUSHNEREVA and 1. v. SALLI, “The Meta-
stable Crystallization of Binary Alloys”, Metallo-
fizika Desp. Mezhved, 56, 1968 (22) 115-20 (in
Russian). See Metals Abs. 2 (1969) 11-0723, Chem.
Abs. 72 (1970) 103123h.

Reported TSSE up to 139 Mn, 5% Zr and 9%, Ce
in Al and 6% Pb in Cu, solidified at a d7T/ds of
10° K sec™.

A. K. KUSHNEREVA and 1. v. saLLI, “Formation
of Supersaturated Primary Solid Solutions in the
Systems Al-Si and Al-Ge”, Izv. Akad. Nauk. SSSR,
Neorg. Mater. 6 (1970), English version pp. 1644-5,
Original Russian pp. 1867-8.

Reported TSSE up to 11 at. 9 Si and 7 at. % Ge
in Al at d7/ds ~ 10% K sec™! obtained by method
[36]. In addition, two metastable simple cubic
phases were detected at 20 to 28 and 40 to 45 at. %,
Ge in Al. (See also [153].)

L. P. LIMINA, “Some Features of the Solidification
of Alloys at Ultrarapid Cooling Rates”, Russian
Metallurgy (Metally) 1968 No. 2, pp. 95-99 (From

120.

121.

122.

123.

124.

125.

126.

Izv. ‘Akad. Nauk SSSR, Metally 1968 No. 2,
pp. 147-52.)

Reported XRD evidence that increasing d7/ds
(range 10° to 10° k sec™*, rotating substrate method,
QT: 3a) TSSE up to 6% Zn and 139 Mn in Al
Also reported effect of annealing at 200 to 450°C
on lattice parameters of Al-5, 10 and 15% Mn
extended solid solutions.

R. K. LINDE, “Enthalpy of Solid Solution for a
Metastable Ag-Cu Alloy”, J. Phys. Chem. 69 (1965)
4407-8.

Reported calorimetric measurement of enthalpy of
solid solution of metastable Ag-25 at.% Cu
extended solid solution [284] as 1150 4 200 cal
(g-atom)~1,

R. K. LINDE, “Lattice Parameters of Metastable
Ag-Cu alloys”, J. Appl. Phys. 37 (1966) 934 only.

Reported lattice parameters as a function of
composition for Ag-Cu completely extended solid
solutions made by a gun technique (QT: 1a),
z ~1 pm, d7/d¢ > 10® K sec™).

H-L. LUO, “Lattice Parameters of Fe-Rich Fe-Ga
Alloys™, Trans. Met. Soc. AIME 239 (1967) 119-20.

Reported retention of «Fe solid solution for up to
50 at. % Ga in Fe-Ga alloys by a gun technique [26],
and evidence for BiF;-type ordering at 25-30 at. %
Ga.

H-L. LUO, C. C. CHAO, and P. DUWEZ, ‘“Meta-
stable Solid Solutions in Aluminium-Magnesium
Alloys”, Trans. Met. Soc. AIME 230 (1964) 1483-90.

Reported TSSE up to 36.8 at. %, Mg in Al and to
22.6 at. % Al in Mg by a gun technique [26].

H-L. Luo and P. puwgz, “Fcc Co-Rich Solid
Solutions in Binary Alloys with Al, Ga, Si, Ge and
Sn*’, Canad. J. Phys. 41 (1963) 758-61.

Reported TSSE up to 17.2 at. % Al, 18.2 at. % Ga,
13 at. % Si, 17.4 at. %, Ge and 5 at. %, Sn in Co by
a gun technique.

H-L.LUO and P. DUWEZ, “Solid Solutions of Rh
with Cu and Ni”, J. Less Common Metals 6 (1964)
248-9.

Reported complete solid solubility extension in
Rh-Cu and Rh-Ni alloys by a gun technique
(z~10 pm). Two Rh-Cu alloy solid solutions
decomposed at 600 and 800°C within seven to ten
days, whereas Rh-Ni solid solutions were stable.

I. 8. MIROSHNICHENKO, “Crystallization of Co-C
and Ni-C Alloys at High Cooling Rates”, Izv. VUZ
Tsvetnye Met. 4 No. 1 (1961) 128-33 (in Russian).
See Chem. Abs. 55 (1961) 17434d; Metall. Abs. 29
(1961-2) 340.

Reported TSSE of C to 1.65%; in Co and to 1.85%,
in Ni at d7/dr ~ 10° K sec™ (z = 50 to 200 pm).
For Co-449% C and Ni-3.5% C all carbon was
retained as carbides without formation of graphite.

715
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127.

128.

129.

130.

131.

132.
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I. S. MIROSHNICHENKO, “Crystallization of
Eutectic Alloys at High Cooling Rates™, in Sym-
posium on “Crystallization and Phase Transform-
ations”, Izvest. Akad. Nauk Beloruss. SSR, Minsk
1962, pp. 133-45 (in Russian). See Chem. Abs. 58
(1963) 11046g.

Reported TSSE in Ni-C, Co-C, AI-Mn, AI-Cr and
Sn-Sb and change in morphology in Fe-C eutectic
alloys using early catapult/piston-and-anvil device
(QT: 6a) (dT/dr up to 10° K sec?, z = 30 to 200 pm).

1. S. MIROSHNICHENKO, “Broadening of the
Region of Primary Solid Solutions in Alloys of
Eutectic and Peritectic Types” in Crystallization
Processes, Ed. N. N. Sirota, F. K. Gorskii, and
V. M. Varikash (Consultants Bureau, New York,
1966) pp. 55-9. (From Russian original (1964)
pp. 138-45.)

Reported TSSE in Ni-C, Co-C and AI-Mn alloys
solidified at d7/d: ~ 10¢ K sec™?, including three
step changes with increasing d7/ds (range 1 to
10¢ K sec™) for Al-Mn interpreted as metastable
limits in the presence of MnAlg, MnAl,; and MnAl,
phases.

I. S. MIROSHNICHENKO, “The Influence of the
Rate of Cooling during Crystallization on Liquation
Microinhomogeneity and Composition of Solid
Solutions in Al-Mg Alloys”, Doklady Phys. Chem.
164 (1965) 647-9 (From Doklady Akad. Nauk SSR
164 No. 1 (1965) 137-9).

Reported that minimum solute concentration (as
indicated by lattice parameter measurements) in the
dendrite arms of Al-Mg extended solid solutions
decreased slightly with increasing d7/ds (range 10
to 10¢ K sec™?) during solidification.

I. §. MIROSHNICHENKO, “The Effect of Cooling
Rate during the Crystallization of Solid Solutions
on the Composition of the Axial Parts of the
Dendrite Branches”, in Growth and Imperfections
of Metallic Crystals, Ed. D. E. Ovsienko (Con-
sultants Bureau, New York, 1968) pp. 255-9. (From
Russian original (1966) pp. 320-5.)

Extension of [129], showing in addition “diffusion-
less” solidification of Al-Mg alloy extended solid
solutions at d7/dr of 10° to 107 K sec™.

1.S. MIROSHNICHENKO, “Crystallization of Alloys
at High Cooling Rate and the Phase Diagram”,
in Teor. Eksp. Metody Issled. Diagramm Sostoyaniya
Metal. Sist.,, Dokl. Soveshch, 1967, Ed. N. V.
Ageev (Moscow, 1969), pp. 280-4 (in Russian). See
Chem. Abs. 73 (1970) 124302b.

Reviewed effect of high d7/dz of alloys on their
phase diagram (21 references).

I.S. MIROSHNICHENKO, “Crystallization of Alloys
at High Cooling Rates”, in Mechanism and Kinetics
of Crystallization (Minsk,1969) pp.16-23 (in Russian).

133.

134.

135.

136.

137.

138.

See Metals Abs. 4 (1971) 12-0718, Chem. Abs. 74
(1971) 16376r.

Reviewed occurrence of TSSE and of MCS and AS
phases by solidification at high d7/dz (10* to
10® K sec™) and the practical aspects of non-
equilibrium solidification.

I. S. MIROSHNICHENKO and G. P. BREKHARYA,
“Influence of Cooling Rate on the Supercooling of
Metal Melts”, Phys. Metals Metallog. 29 No. 3
(1970) 233-4. (From Fiz. Metal Metalloved. 29
(1970) 664-6.)

Reported linear relationship between measured
supercooling (140 to 300 K) and measured d7/ds
(2 x10*to 3 x 10° K sec™) for Al-6.9%; Mn as well
as single measurements for A/-Cr, AI-Mg, AIl-Cu,
Bi-Sb and Al and Bi of different purities. (QT: 7d.)

1. S. MIROSHNICHENKO and 1. V. SALLI, “The
Lines of Metastable Equilibrium in Binary System
Diagrams”, Izv. VUZ Chernaya Met. 1960 No. 8,
pp. 104-9 (in Russian). From J. Iron Steel Inst. 200
(1962) 418¢c-419a (title only).

Discussed TSSE (at d7/d¢ ~ 10° K sec™?) in Pb-Sn,
Bi-Sn, Al-Si, Al-Zn, Fe-C, Ni-C, Al-Mn and Al-Cr
alloys in relations hypothetical free energy diagrams
and extended boundaries of phase fields (e.g.
liquidus and solidus) on phase diagrams.

I. S. MIROSHNICHENKO and I. V. SALLI, “Struc-
ture of Liquid Alloys with High Rates of Super-
cooling”, Izv. Akad. Nauk. SSSR, Met. i Topl. 1961
(Tekhn) No. 3, pp. 130-1 (in Russ1an) See Metall.
Abs. 29 (1961-2) 769.

Discussed formation of metastable TSSE (e.g. in
Al-Mn, Al-Cr, Ni-C, Co-C) and relation to solidus
extension on phase diagrams and clustering in the
liquid state.

I. S. MIROSHNICHENKO and G. A. SERGEEV,
“Some Features of the Expansion of the Solid
Solution Zone in Eutectic and Peritectic Alloys”,
Russ. J. Phys. Chem. 43 (1969) 873-4. (From Zhur.
Fiz. Khim. 43 (1969) 1571-2)

Discussed TSSE in A-Mn, Ni-C and AI-Cr alloys
in relation to metastable extensions of their phase
diagrams.

I. S. MIROSHNICHENKO and G. A. SERGEEV,
“Non-Equilibrium Crystallization of Solid Solu-
tions” in Mechanism and Kinetics of Crystallization
(Minsk, 1969) pp. 40-6 (in Russian). See Merals Abs.
4 No. 6 (1971) 12-0720.

Discussed effect of d7/ds (10 to 107 K sec™') on
microsegregation, microstructure and composition
in Bi-Sb, Ge-Si and Cu-Ni solid solutions, diffusion-
less solidification (one solid solution only) forming
only at the highest d77dz.

K. MUTSUZAKI, M. SUZUKI, and E. KAWAI, “On
the Formation of the Continuous Solid Solution on
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139.

140.

141.

142,

143.

144.

the Surfaces Eroded by Electrical-discharge Machin-
ing in Ag-Cu Binary Systems”, J. Jap. Inst. Metals
27 (1963) 424-7 (in Japanese). Abstract in English.

Reported complete solid solubility extension in
electro-discharge machined surfaces of Ag-Cu alloy
samples.

S. NAGAKURA, S. TOYAMA, and S. OKETANI,
“Lattice Parameter and Structure of Ag-Cu Alloys
Rapidly Quenched from the Liquid State”, Acta
Metallurgica 14 (1966) 73-5.

Reported dependence of lattice parameter on
composition for the continuous solid solution formed
by quenching Ag-Cu alloys by a rotating substrate
method (QT: 3a). Electron microscopy showed
differences in precipitation behaviour from solid-
solid quenched alloys. See also [270].

L. R. NEWKIRK and ¢. c. TsuUgl, “Mdéssbauer
Study of BiF,-type Ordering in Metastable Fe-Ga
Alloys™, J. Appl. Phys. 42 (1971) 5250-3.

Reported that Mossbauer study indicated BiFg
ordering in Fe-25 (possibly down to 20) at. %, Ga
extended solid solution made by a piston-and-anvil
method. (QT: 6b, z ~ 60 um.)

1. I. PAPIROV, G. F. TIKHINSKIY, and v. A.
FINKEL, “Diffusionless Phase Transformation in the
Alloy Be-8 at. %, Ni”, Phys. Metals Metallog. 15
No. 3 (1963) 120-2. (From Fiz. Metal. Metalloved.
15 (1963) 462-5.)

Reported TSSE in Be-8 at. % Ni alloy quenched
from the melt by spraying on to a cooled Cu plate.
Decomposition commenced within 2 h at 600°C.

I. I. PAPIROV, G. F. TIKHINSKIY, and V. A.
FINKEL, “Quenching of Be-Ni Alloys”, Phys.
Metals Metallog. 17 No. 4 (1964) 132-3. (From Fiz.
Metal. Metalloved. 17 (1964) 613-4.)

Extended [141] to alloys containing 5 to 36 wt %, Ni
sprayed on to the inside of a rotating Cu cylinder
(cf. QT: 3a, dT/dr ~ 10° K sec™) giving z ~ 10 pm.

A.F.POLESYA, L. P.SLIPCHENKO, L. M. BUROV,
V. N. GUDZENKO, and V. I. DEMESHKIN, “Effect
of Cooling Rate on the Structure Formation in
Fe-W and Fe-Mo Alloys”, Izv. VUZ Chernaya Met.
1971 No. 9, 114-7 (in Russian). See Merals Abs. 5
No. 3 (1972) 11-0176.

Reported TSSE to 18.5 and 20.8 at. % W and to
32 and 40.6 at. %, Mo in Fe at d7/ds of 10° and
107 K sec™! respectively compared with maximum
equilibrium values (13 at. %, W and 26 at. % Mo)
obtained at 10® K sec-,

A.F.POLESYA and A. 1. STEPINA, “Formation of
Supersaturated Ternary Solid Solutions from Melts
Cooled at High Rates”, Phys. Metals. Metallog.
27 No. 5(1969) 122-6, (From Fiz. Metal. Metalloved.
27 (1969) 885-9.)

Reported that TSSE of W, Mo and Zr additions in

145.

146.

147.

148.

149.

150.

151.

Al-Mn and A-Cr occurred to a greater extent than
in their binary alloys with Al (QT: 3a, d7/ds
~ 10% to 107 K sec™?, z ~ 20 to 60 um.)

A, F. POLESYA and A. I. STEPINA, “Compositions
of Solid Solutions of Al-Mn-Fe, Al-Mn-Co and
Al-Mn-Ni Alloys after Rapid Crystallization”,
Izv. VUZ Tsvet. Met. 13 No. 1 (1970) 117-20 (in
Russian). See Chem. Abs. 73 (1970) 49157¢; Metals
Abs. 3 No. 7 (1970) 11-0443.

Reported TSSE (d7/dr ~ 10° to 107 K sec™) to
< 0.5 wt% Fe and < 0.15 wt % Co or Ni added
to AI-Mn alloys. Precipitation on annealing of
Al-Mn-Fe alloys involved Fe before Mn.

P. RAMACHANDRARAO and T. R. ANANTHA-
RAMAN, “Impact of Liquid Quenching on Al-Ag
Alloys”, Current Science (India) 37 (1968) 124-6.

Reported TSSE in Al-Ag alloys and an increase in
axial ratio for the { phase. (QT: 3a, z up to 15 pm.)

R. C. RUHL and M. COHEN, “A New Metastable
cph Phase in the Fe-C system™, Acta Metallurgica
15 (1967) 159-60.

Reported formation of a cph Fe solid solution
containing 3.3 to 4.2 wt % C (QT: 1h) in ternary
alloys containing Si, Mn, Cr and Ni as well as in
binary Fe-C alloys, related to cph Fe forming at
high pressure. (Sec also [149].)

R.C.RUHL and M. COHEN, ‘“Metastable Extensions
of C Solubility in Ni and Co”, Scripta Metall. 1
(1967) 73-4.

Reported TSSE to 7.4 at. 9% Cin Niand to 5.3 at. %,
C in Co. The decrease in TSSE of C along the
series Ni, Co and Fe is related to carbide free
energy of formation. (QT: 1h.)

R. ¢. RUHL and M. COHEN, “Splat Quenching of
Fe-C Alloys”, Trans. Met. Soc. AIME 245 (1969)
241-51.

Reported formation of cph Fe solid solutions in
Fe-3.8 to 4.8 wt % C alloys (QT: 1h), decomposing
to martensite and e-carbide after 1 h at 140 to
200°C, and then «Fe and Fe,;C after 1 hr at 330 to
460° C. The effect of ternary additions Si, Co, Cr,
Mn, Ni and Ru was also studied.

R. C. RUHL and M. COHEN, “Splat Quenching of
Fe-Ni-B Alloys”, Trans. Met. Soc. AIME 245 (1969)
253-7.

Reported TSSE in Fe-Ni-B alloys (QT: 1h) not
obtained in the binaries Fe-Ni and Fe-B. Added B
increased austenite retention in Fe-Ni alloys, the
B substituting both interstitially and substitutionally
simultaneously in austenitic and martensitic phases.

I. V. SALLI, “Some Regularities of the Appearance
of Metastable Systems of Fe-C Alloys, and the
Transition of these Systems to the Stable State”,
J. Inorg. Chem. Acad. Sci. USSR 3 No. 4 (1958

7
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153.

154.

155.
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136-50. (From Zhur. Neorg. Khim. 3 No. 4 (1958)
924-33.)

Included description of the principle of the catapult/
piston-and-anvil device for quenching molten alloys,
described more fully in [31] (QT: 6a), z down to
20 to 30 pm). Reported formation of austenite by
diffusionless solidification of Fe-3 to 5 wt % C and
formation of Fe,C supersaturated with Fe.

1. v.SALLI, “Crystallization of Highly Supercooled
Binary Alloys”, Trudy 4-ogo (Chetvertogo) Soveshch.
po Teorii Liteinykh Protsessov, Akad. Nauk
SSSR, Inst. Mashinoved. 1958 (Moscow, 1960)
pp. 69-75 (in Russian). See Chem. Abs. 55 (1961)
8254b.

Discussed phenomena of TSSE and eutectic alloy
morphological change on solidification of alloys at
high d7/d:.

I. V. SALLT and A. XK. KUSHNEREVA, “Effect of
High Cooling Rates on Structure Formation in
Al-Ge and Ge-Sn Alloys”, Akad. Nauwk Ukrain.
SSR Metallofizika 1970 No. 27, 189-94 (in Russian).
See Metals Abs. 3 No. 11 (1970) 12-1221; Chem.
Abs. 74 (1971) 5978n.

Reported and discussed TSSE to 7 at. % Ge in Al
and formation of two new MCS phases in Al-Ge
Alloys (see also [118]) by catapulting a drop of melt
on to a rotating brass disc (d7/d¢ ~ 10° K sec™).
Regular behaviour was reported for Ge-Sn eutectic
alloy.

I. V. SALLI and L. P. LIMINA, “Extension of the
Solidus into Subcritical Regions”, Izv. VUZ
Tsvetnaya Met. 8 No. 4 (1965) 117-22 (in Russian).
See Chem. Abs. 64 (1966) 385b; Metall. Abs. 1
(1966) 170.

Concluded that when extended solid solutions (e.g.
Ag-Cu Al-Zn at d7/dr ~10° K sec? form in
combination with metastable phases, extension of an
equilibrium solidus will predict incorrectly the
composition of metastable solid solutions.

I. V. SALLI and L. P. LIMINA, “Characteristics of
Crystallization at High Cooling Rates”, in Growth
and Imperfections of Metallic Crystals, Ed. D. E.
Ovsienko (Consultants Bureau, New York, 1968)
pp. 251-4. (From Russian original (1966) pp. 316-20.)
Discussed the significance of results on TSSE in
Ag-Cu, Al-Zn, Al-Mn and Cu-Pb solidified at
dT/dtr ~ 10¢ K sec™ (QT: 3b.)

I. V. SALLI and 1. . MIROSHNICHENKO, “Some
Features of the Crystallization of Alloys of the
Eutectic Type of High Rates of Cooling”, Doklady
Akad. Nauk SSSR 132 (1960) English version
pp. 557-9, Russian version pp. 1364-7.

Reported TSSE in A/-Mn, AIl-Cr, Ni-C and Co-C
and its absence in Al-Si, Pb-Sn and Bi-Sn alloys
solidified at d7/dz ~ 10° K sec™ (QT:6a).

157.

158.

159.

160.

161.

162,

163.

R. STOERING and H. CONRAD, ‘“Metastable
Structures in Liquid Quenched and Vapor Quenched
Ag-Cu Alloys”, Acta Metallurgica 17 (1969) 933-48.
Reported XRD and TEM study of metastable solid
Ag-Cu alloys quenched from both liquid (QT: 3e)
and vapour phases. Segregation within Ag-rich
metastable fce solid solutions became stronger at
higher substrate T in the range (—150 to +50°C)
and for the Ag-50 at. ¢ Cu alloy, with increasing T
of annealing.

A. TONEIC and A. BONEFACIC, “Enhanced
Solubility of Fe in Al obtained by a Rapid Quench-
ing Technique”, J. Appl. Phys. 40 (1969) 419-20.
Reported TSSE to 4.4 at.% Fe in Al in foils
(z < 15 pm) made by a two-piston technique (after
QT :7b, see [159]). Solid solutions with up to
3 at. % Fe were stable for at least 4 months at
room temperature, but decomposed within 10 min
at 300°C.

A. TONEJC and A. BONEFACIC, “Al-Rich Meta-
stable Al-Ti Solid Solutions”, Scripta Metall. 3
(1969) 145-7.

Reported TSSE to 0.22 at. % Ti in Al in foils
(z < 5 pm) made by method of [158] (after QT: 7b).

A. TONEJC and A. BONEFACIC, “Metastable
Solubility of W in Al”, Trans. Met. Soc. AIME 245
(1969) 1664 only.

Reported TSSE to 0.95 at. %, W in Al in foils
(z < 5 pm) made by method of [158] (after QT: 7b).

A. TONEJC and A. BONEFACI¢, “X-ray and
Metallographic Study of Rapidly Quenched Ag-Pb
Alloys”, Fizika 2 Suppl. 2 (1970) 32.1-32.5. Discus-
sion 32.5.

Attempted to obtain TSSE of Pb in Ag by method
of [158] (after QT: 7b), but retained only maximum
equilibrium solid solubility, attributed to the inter~
vention of an incipient liquid miscibility gap.

A. TONEJC and A. BONEFACIC, “Volume Lattice
Distortions for Binary Alloys of Al with Transition
Metals Mn, Fe, Co and Ni”, Fizika 2 (1970) 81-6.

Reported TSSE to 5.2 at. & Ni in Al by method of
[159] and notes that such metastable solid solutions
of Mn, Fe, Co and Ni in Al show a trend in lattice
distortion with increasing atomic number in the
opposite sense to their effect in Cu and Au as
solvents.

N. I. VARICH, L. M. BUROV, K. YE. KOLESNI-
CHENKO, and A. P. MAKSIMENKO, “Highly
Supersaturated Al-V, Al-Mo and Al-W Solid
Solutions Obtained at a High Rate of Cooling”,
Phys. Metals. Metallog. 15 No. 2 (1963) 111-3.
(From Fiz. Metal. Metalloved. 15 (1963) 292-5.)

Reported TSSE to 1.20 wt. %V in Al-0.63 wt.%, Moin
Aland 1.00 wt.%, Win Al made by a catapult method
(QT as2a,dT/dr ~ 5 X 10*K sec™), microhardness



RAPID QUENCHING FROM THE MELT: AN ANNOTATED BIBLIOGRAPHY 1958-72

164.

165.

166.

167.

168.

measurements being used in addition to XRD.
Decomposition of the solid solutions began within
% hat 350 to 400° C for AI-V and at 400 to 450° C for
AI-W. Variation of thermo-e.m.f. and paramagnetic
susceptibility with composition indicated “homo-
geneous” metastable solid solubility limits 0.5 to
0.7 of the “inhomogeneous” limits indicated by
XRD and microhardness.

N.I.VARICH and K. YE. KOLESNICHENKOQ, “The
Effect of High Cooling Rate on the Structure and
Properties of Al alloys”, Izv. VUZ Tsvetnaya Met.
3 No. 4 (1960) 131-6 (in Russian). See Chem. Abs.
55 (1961) 1370c; Metall. Abs. 28 (1961) 715.

Reported TSSE in Al up to 6 wt % Cr and Al up to
10 wt%, Mn alloys, as indicated by XRD and
paramagnetic susceptibility, solidified at d7/ds ~
5 x 10* K sec™ (QT: 2a), the solid solutions being
uniform up to 1.8 wt % Cr and 5 wt % Mn. The
Al-5.7 wt % Cr solid solution had a strength of
60 kg mm—2. Metastable Al;Mn and Al,Cr began
to form at higher Cr and Mn contents, Al,Cr
decomposing on annealing at 450 to 550°C.

N.I. VARICH and XK. YE. KOLESNICHENKO, “The
Effect of Fast Solidification Rates on the Structure
and Properties of Thin Strips Obtained from Al
Alloy Melts™, Teplofiz. v Liteinom Proizv., Akad.
Nauk Beloruss. SSR (Minsk, 1963) pp. 244-50 (in
Russian). See Metall. Abs. 32 (1964-5) 149.

Reported TSSE to 2% Crin Al and 6% Mn in Al,
made by a catapult method (QT: 2a, z = 100 to
300 pm, d7/ds ~ 5 x 10* K sec™?). Limits of TSSE
were based on metallography, hardness, magnetic
susceptibility, resistivity and thermo-e.m.f. measure-
ments as well as by XRD.

N.I. VARICH and B, N. LITVIN, “Study of Mg-Mn
and Mg-Zr Alloys Prepared by Quenching from the
melt”, Phys. Metals Metallog. 16 No. 4 (1963) 29-32.
(From Fiz. Metals Metalloved. 16 (1963) 526-9.)

Reported TSSE to 54 wt %} Mn in Mg and 1.2
wt % Zr in Mg, made by a catapult method (QT: 2a,
z =100 to 300 pm, d7/dr ~35 x 10* K sec™).
These solid solutions decomposed between 250 and
300°C on annealing.

N.I.VARICH and R. B. LYUKEVICH, “Influence of
Superheating on Structure and Phase Composition
of Al-W alloys”, Russian Metallurgy (Metally) 1970
No. 2, pp. 135-8. (From Izv. Akad. Nauk SSSR
Merally 1970 No. 2, pp. 216-9.)

Reported that TSSE of W in Al, as indicated by
microhardness, resistivity and XRD studies,
increased with increasing melt superheat prior to
quenching together with a fine dispersion of meta-
stable Al,W. (QT as 3a, b, brass cylinder substrate
at 3000 rpm, d7/ds~10° K sec™®, z =350 to
100 pm.)

N. I, VARICH and R. B. LYUKEVICH, “Phase

169.

170.

171.

172.

173.

Formation in Al-Cr Alloys Quenched from the
Liquid State”, Russian Metallurgy (Metally) 1970
No. 4, 58-60. (From Izv. Akad. Navk SSSR Metally
1970 No. 4, 82-5.)

Reported that TSSE of Cr in Al increased with
increasing melt superheat, at d7/ds ~ 10* K sec™*
(static Cu substrate, z ~ 500 pm) and ~10° K sec™*
(revolving brass cylinder substrate, z ~ 50 um),
together with a fine dispersion of metastable Al,Cr.

N. I. VARICH, R. B. LYUKEVICH, L. F. KOLO-
MOYTSEVA, A. N. VARICH, and V. V. MASLOV,
“Effect of Superheating the Melt on the Structure
and Properties of Rapidly Cooled Al-Zr Alloys”,
Phys. Metals Metaliog. 27 No. 2 (1969) 176-9.
(From Fiz. Metal. Metalloved. 27 (1969) 361-4.)

Reported that TSSE of Zr in Al increased with
increasing melt superheat prior to quenching (QT as
for [167]), on the basis of XRD, microhardness and
resistivity studies.

N. I. VARICH, R, B. LYUKEVICH, G. I. SCHER-
BAKOV, and L. F. KOLOMOYTSEvaA, “‘Super-
saturation of a Solid Solution after Superheating
the Melt”, Izv. VUZ Tsvetnaya Met. 12 No. 4 (1969)
116-9 (in Russian). See Chem. Abs. 72 (1970) 349112;
Metals Abs. 3 No. 2 (1970) 11-0076.,

Reported TSSE of Cr in Aland V in Al etc. solidified
at d7/dr ~ 10° K sec™® on a rotating brass cylinder
and discussed the effect in relation to other published
data. ’

N.I. VARICH and A. N. PETRUNINA, “Crystalliza-
tion of Ni-Ta and Ni-Nb at Superhigh Cooling
Rates”, Phys. Metals Metallog. 31 No. 2 (1971)
239-40. (From Fiz. Metal. Metalloved. 31 (1971)
447-8)

Reported TSSE to 19.5 at.% Ta in Ni and to
17.25 at. %, Nb in Ni (QT as 3a, b rotating Cu
cylinder substrate at 800 rpm, z = 10 to 30 pm,
dT/dt ~ 107 to 10® K sec™) and decrease of grain
size with increased alloy concentration in the solid
solutions.

N. I. VARICH, A. N. PETRUNINA, and A. A.
YAKUNIN, “Crystallization of Ni-Zr Alloys at
High Cooling Rates”, Russian Metallurgy (Metally)
1971 No. 5, pp. 84-5. (From Izv. Akad. Nauk SSSR
Metally, 1971 No. 5, pp. 111-2.)

Reported XRD and microhardness evidence for
TSSE up to 6.9 at. 9% Zr in Ni using a copper
cylinder rotating at 8000 rpm as substrate (d7/ds ~
107 to 108 K sec™?, z = 10 to 30 pm.)

N. I. VARICH and T. I. SHEYKO, “Thermal
Expansion of Al-Mo, Al-Zr Alloys Prepared at
High Cooling Rates”, Phys. Metals Merallog. 30
No. 2 (1970) 231-2. (From Fiz. Metal. Metalloved.
30 No. 2 (1970) 443-5.) ‘

Reported variation with 7' (23 to 450° C) of thermal
expansion coefficient derived from lattice parameter
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174.

175.

176.

measurements for Al-Mo and Al-Zr extended solid
solutions. (QT: 3a, z = 90 to 100 um.)

N.I.VARICH and A. A. YAKUNIN, “The Solubility
of Cd, Mg, Sb and Sn in Pb on Quenching the
Alloys from the Liquid State”, Russian J. Phys.
Chem. 41 (1967) 437-40. (From Zhur. Fiz. Khim. 41
(1967) 844-8.)

Reported TSSE in Pb binary alloys up to 7 at. %, Cd,
9.5 at.%; Mg, 5.5 at.%; Sb and 20 at.%, Sn. (QT: 3a,
using catapult and rotating brass cylinder substrate
cooled with liquid N,.)

N. i. VARICH and A. A. YAKUNIN, “Influence of
the Rate of Cooling on the Formation of the Primary
Structure in Sn-Sb Alloys™, Russian Metallurgy
(Metally), 1968 No. 2, pp. 148-52. (From Izv. Akad.
Nauk SSSR Metally, 1968 No. 2, pp. 229-34.)
Reported limit of TSSE increasing with increasing
d7/dr (10® to 108 K sec™) up to 22 at. % Sb in Sn
at 10° K sec™.

R. WANG, “Continuous Series of Metastable
Hexagonal Close-Packed Solid Solutions in the
Er-Zr system”, Appl. Phys. Letters 17 (1970) 460-2.
Reported complete TSSE in cph Er-Zr alloys by splat
coolingat d7/dr ~ 107 K sec™! (QT: [26]), consistent
with Hume-Rothery’s Rules. See also [A48].

3.5.A. Metastable crystalline solid (MCS)

intermediate phases

[See also refs. 16, 32, 38, 58-9, 78, 81-2, 93-5, 118, 126,

132,

270,
334,

151, 153, 164, 167-8, 229, 236, 250-2, 259-61, 267,
272-3, 276, 279, 288, 294, 296, 321, 326-7, 329,
338, 340-1, 343-5, 355, 364-5, 370-1, 382, 386, 388,

389a, 391, 399, 401, A9, AlS5, A26, A27, A31, A36, A37,

A43,

177.

178,

179.
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A47, A58, A65-6]

H. ABE, K. ITO, and T. SUZUKI, “Metastable fcc
phase in Mg-Pb obtained by Rapid Cooling from
the Melt”, Acta Metallurgica 18 (1970) 991-4.

Reported formation and lattice parameters of a
metastable CuzAu-I type ordered fcc phase in
Mg-16 to 23 at. % Pb alloys (QT: la, z ~5 pm),
consistent with Engel’s empirical range of valency
electron concentration per atom (2.25 to 3) for
stability of the fcc structure. The phase decomposed
into terminal Mg cph phase and Mg,Pb on storage
at room temperature,

H. ABE, XK. 1TO, and T. sUzUKi, “Metastable
Phases in Mg-Sn Alloys obtained by Splat Cooling”,
Trans. Jap. Inst. Metals 11 (1970) 368-70.

Reported formation and lattice parameters of a
metastable fcc phase in Mg-14 to 18 at. %, Sn
alloys (QT: 1a), analogous to that formed for
Mg-Pb alloys, but disordered in this case. Another,
more complex, MCS phase formed at > 33 at. 9 Sn.

J. ALTMANN and K. LOHBERG, “Solidification of
Intermetallic Compounds at High-Rate Cooling of

180.

181.

182.

183.

184,

Melts”, Fizika 2 Suppl. 2 (1970) 5.1-5.5. Discussion
5.6.

Reported that a number of liquid alloys with the
composition of congruently melting intermetallic
compounds still formed the equilibrium compound
on rapid solidification (QT: 1i, z ~ 30 pm, locally
5 pm, d7/dr ~ 10* to 10® K sec™?). A number of
eutectic alloys were refined in structure, but only
some Te eutectic alloys formed AS phases.

T. R. ANANTHARAMAN, H-L LUO, and w.
KLEMENT, “Non-equilibrium Structures in Au-Ge
Alloys”, Trans. Met. Soc. AIME 233 (1965) 2014-7.
Reported formation and lattice parameters of a
metastable cph Hume-Rothery phase and a meta-
stable complex tetragonal phase in Au-Ge alloys
quenched from the melt. (QT: 3a.)

T. R. ANANTHARAMAN, H-L LUO, and w.
KLEMENT, “Formation of New Intermediate
Phases in Binary Eutectic Systems by Drastic
Undercooling of the Melt”, Natire 210 (1966) 1040-1.

Reported slight TSSE of Ge in both Ag and Au,
formation of AS phases near Au-Si and Au-Ge
eutectic compositions and formation and lattice
parameters of six new MCS phases in Ag-Si and
Ag-Ge, Au-Si and Au-Ge alloys reporting XRD
evidence of stacking faults for four of them, and
that two of them were superconductors (QT': [26]).
Parallels were drawn between these MCS phases
formed in cutectic systems and martensitic phases
formed in eutectoid systems.

C. BORROMEE-GAUTIER, B. C. GIESSEN, and
N.J. GRANT, “Metastable Phases in the Pb-Sb and
Pb-Bi Systems™, J. Chem. Phys. 48 (1968) 1905-11.

Reported TSSE of Pb in Sb and Bi and formation
and lattice parameters of several new MCS phases
in Pb-Sb and Pb-Bi alloys including bcc Pb-Sb,
primitive cubic Pb-Sb and complex Pb-Bi phases
(QT: gun technique on to copper at —190°C).

C. C. CHAO, H-L. LUO, and P. DUWEZ, “CsCl-
type Compounds in Binary Alloys of Rare-Earth
Metals with Au and Ag”, J. Appl. Phys. 34 (1963)
1971-3.

Reported lattice parameters of a number of equi-
atomic CsCl-type binary compounds of rare-earths
with Au and Ag, some prepared by quenching the
melt. (QT: 1a), correlating the lattice parameter
with the rare-earth trivalent ionic radii. See also
[184].

C. C. CHAO, H-L. LUO, and P. DUwEZ, “CsCl-
type Compounds in Binary Alloys of Rare-Earth
Metals with Zn and Cu”, J. Appl. Phys. 35 (1964)
257-8.

Reported lattice parameters of a number of equi-
atomic CsCl-type binary compounds of rare-earths
with Zn and Cu, one of which (CuSm) was formed
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185.

186.

187.

188.

189.

190.

191.

only by rapid cooling of the melt. (QT: [26].) See
also [183].

P. DUWEZ, R. H. WILLENS, and W. KLEMENT,
“Metastable Electron Compound in Ag-Ge Alloys”,
J. Appl. Phys. 31 (1960) 1137 only.

Reported formation and lattice parameters of a
new cph Hume-Rothery phase in a nearly eutectic
Ag-25.7 at. 9, Ge alloy quenched from the melt.
(QT: 1a and/or 3a.)

V. A. FILONENKO, “The Ge-Al Eutectic”, Russian
J. Phys. Chem. 44 (1970) 883-4. (From Zhur. Fiz.
Khim. 44 (1970) 1575-7.)

Reported identification by metallography and XRD
of an MCS Al,Ge phase of microhardness 530 +
10 kg mm~? in the Ge-47 at. 9% Al eutectic alloy
quenched from the melt (d7/ds > 10° K sec™).

B. C. GIESSEN, “A Metastable y-Brass Phase in the
Au-Sn System and a Note on Non-Equilibrium
Hume-Rothery Phases”,Z. Merallk. 59 (1968) 805-9.

Reported formation, lattice parameter and com-
position of a non-equilibrium y-brass phase in
Au-29 at. % Sn alloy quenched from the melt
(dT/dr ~ 107 to 10% K sec™). In addition formation
of a microcrystalline phase of another MCS phase
and extension of the equilibrium { phase field was
reported for alloys in the composition range 17 to
45 at. % Sn.

B. C. GIESSEN, R. H. KANE, and N. J. GRANT, “A
Metastable Intermediate Phase in the System
In-InSb>, Narture 207 (1965) 854-5.

Reported formation, composition (InSby) and
lattice parameters of a new simple hexagonal phase
in In-InSb (eutectic) alloys and indications of a
further metastable phase at alloy composition
Sb-25 at. % In, on rapid cooling of the melt (d7/d¢
~ 10° to 107 K sec™) by a gun technique.

B. C. GIESSEN, M. MORRIS, and N. J. GRANT,
“Metastable In-Bi Phases Produced by Rapid
Quenching”, Trans. Met. Soc. AIME 239 (1967)
883-9.

Reported formation, composition and lattice
parameters of five new MCS phases and one new
equilibrium phase of the In-Bi system. (QT: la,
Ag and Cu substrates at —190°C.)

B. C. GIESSEN and R. RAY, “The Metastable Phase
(Aly.sNby.5) Niy”, J. Less Common Metals 23 (1971)
95-7.

Reported formation and lattice parameters of an
extended Ni-base terminal solid solution, an
extended intermediate solid solution (possibly of
AINi) and a new MCS phase isostructural with
(Aly.sTa,.)Ni; in the alloy Ni-12.5 at. % Nb-12.5
at. % AL (QT: 1h.)

B. C. GIESSEN and D. SZYMANSKI, “A Metastable
Phase TiCug(m)”, J. Appl. Cryst. 4 (1971) 257-9.

192.

193.

194.

195.

196.

197.

Reported formation and lattice parameters of a
new metastable orthorhombic phase TiCug(m),
related to ZrAu,, and decomposing within 1 h at
500°C, in Cu-20, 22 and 25 at. %, Ti alloys and
TSSE to 17 4 2 at. % Ti in Cu. (QT: 1h.)

B. C.GIESSEN, U. WOLFF, and N. J. GRANT, “The
Metastable System Ga-Al and the Atomic Volume
of Twelvefold Coordinated Ga”, J. Appl. Cryst. 1
(1968) 30-5.

Reported TSSE to 8 at. 9 Al in Ga and to 65 at. %,
Ga in Al and formation of two new MCS phases
at 12 to 14 at. % and 17.5 to 35 at. %, respectively
of Alin Ga. Extrapolation of lattice parameter data
yielded the atomic volume of twelvefold coordinated
Ga. (QT: gun type, Cu substrate at —190°C,
z < 1 pm, dT/dt ~ 107 to 10° K sec.)

B. C. GIESSEN, U. WOLFF, and N. J. GRANT,
“Metastable Simple Cubic Phases Based on Sb and
Bi”, Trans. Met. Soc. AIMFE 242 (1968) 597-602.

Reported formation, composition and lattice
parameters of metastable simple cubic phases in
Sb-Au, Sb-Pd, Sb-Ni and Au-Bi alloys, and also
a microcrystalline and a distorted simple cubic
phase in the latter case. (QT: lh, z=1to 5 um,
d7jdr ~ 107 to 10® K sec™’.) Complex annealing
behaviour was reported for certain of the Au-Bi
phases.

A. K. JENA, B. C. GIESSEN, M. B. BEVER, and
N. J. GRANT, “The Metastability of Au-Sb Phases
Prepared by Splat-Cooling”, Acta Metallurgica 16
(1968) 1047-51.,

Reported solution calorimetric measurements of
heats of formation of cph { Au-15 at. % Sb and
simple cubic = Au-76.6 at. 9] Sb metastable phases
made by splat cooling. (QT: 1a.) Calculations of
free energies of formation by the Neumann-Kopp
rule predict that supercoolings of at least 150 and
200 K were required to form these phases. See also
[2131.

C.B.JORDAN, “Metastable Simple Cubic Structure
inthe In-Sb System”, J. Chem. Phys.39(1963) 1613-4,

Reported formation and lattice parameters of a
metastable simple cubic phase in Sb-30 and 40 wt %
In alloys. (QT: [26].)

R. H. KANE, B. C. GIESSEN, and N. J. GRANT,
“New Metastable Phases in Binary Tin Alloy
Systems™, Acta Metallurgica 14 (1966) 605-9.

Reported formation, composition and lattice
parameters of metastable simple hexagonal phases
in a number of Sn alloys at valence electron con-
centration of 3.4 to 3.9 per atom. The phases
decomposed at room temperature and below. (QT:
la, dT/d¢ ~ 10° K sec!, Ag or Cu substrate at
—190°C.)

W. KLEMENT, “Lattice parameters of the Meta-
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98.

199.

200.

201.

202.

203.

722

stable Close-Packed Structures in Ag-Ge Alloys”,
J. Inst. Metals 90 (1961-2) 27-30.

Reported lattice parameters as a function of
composition for the extended terminal fcc and
metastable intermediate cph phases formed in
Ag-Ge alloys. (QT: 3a, z=154+ 5 um.) Some
observations on the effect of annealing and of cold-
working for the cph Ag-25.9 at. 9 Ge phase.

w. KLEMENT, “Cph Structures in Bi-Pb Alloys
and the Polymorphism of Pb at High Pressures”,
J. Chem. Phys. 38 (1963) 298-9.

Reported lattice parameters as a function of
composition for extended solid solutions of the
equilibrium cph phase forming in Pb-27.0 to
32.0 at. 9; Bi alloys. (QT: 3a.) Extrapolation of this
data together with activity allowed free energy of
cph Pb to be predicted relative to the fcc form,
suggesting that the cph form should be stable at
pressures > 0.16 Mbar.

w. KLEMENTL, “Metastable Close-Packed Structures
in Ag-Rich Binary Alloys with Sn, Sb and Si”,
Trans. Met. Soc. AIME 233 (1965) 1182-3.

Reported lattice parameters as a function of
composition for slightly extended terminal fcc solid
solutions of Sb and Sn in Ag, coexisting with
metastable cph phases also found in Ag-10 to
25 at. % Si alloys. (QT: 3a.)

E. KRAINER and J. RORITSCH, “Detection of
Cubic WC in Cemented Carbides Processed by
Spark Erosion and in Pure Fused Tungsten
Carbides”, Planseeber Pulvermet. 15 No. 1 (1967)
46-56 (in German). See Chem. Abs. 68 (1968) 24291a,

Reported XRD evidence for formation of the high-
temperature form of WC in spark-eroded regions of
cemented carbides and pure fused tungsten carbides.
See also [201, 386].

E.KRAINER and J. ROBITSCH, “Phase Transforma-
tion in Metal Surfaces during Spark Erosion and
other High Energy Treatments”, Metall. 25 (1971)
1361-4 (in German). See Metals Abs. 5 No. 7 (1972)
11-0495.

Reported XRD evidence for formation of high-
temperature forms of Co and WC by spark-erosion.
See also [95, 116, 200, 386].

H-L Luo and w. KLEMENT, “Metastable Simple
Cubic Structures in Au-Te and Ag-Te Alloys”,
J. Chem. Phys. 36 (1962) 1870-4.

Reported formation and lattice parameters as a
function of composition of single-phase metastable
simple cubic structures in Te-15 to 40 at. 9, Au and
Te-20 to 30 at. 9 Ag alloys. (QT: 3a, z < 5 um),
the Te-37.5 at. % Au showing most stability on
annealing.

H-L LUO, W. KLEMENT, and T. R. ANANTHA-
RAMAN, “Effects of Liquid Quenching on the

204.

205.

206.

207.

208.

Constitution and Structure of Ag-Si and Au-Si
Alloys”, Trans. Indian Inst. Metals 18 (1965) 214-8.

Reported formation and lattice parameters of a
metastable cph Hume-Rothery phase in Ag-Si
alloys and of two complex fcc phases in Au-Si
alloys. (QT': 3a, d7/ds ~ 10° to 10® K sec™.) Meta-
stable constitution was discussed in relation to
phase diagrams of d7/d¢ against composition.

T. B. MASSALSKI, L. F. VASSAMILLET, and
Y. BIENVENU, “Splat Cooling of Zn-rich Cu and
Ag Alloys”, Abstract of paper presented at Annual
Pitsburgh Diffraction Conference, November 1970.
Sec Phys. Abs. 74 (1971) 21363 and Acta Met.
(1973).

Reported possible formation of metastable “m”
phase, in addition to stable ¢ and y, decomposing
to € plus y on annealing.

M. MOSS, D. L. SMITH, and R. A. LEFEVER,
“Metastable Phases and Superconductors produced
by Plasma-Jet Spraying”, Appl. Phys. Letters 5
(1964) 120-1.

Reported use of plasma jet spraying (QT: 1b) on
to a cooled Cu plate to produce TSSE in Ag-40 at. %,
Cu, the metastable cph phase in Ag-26 at. % Ge
and a homogeneous superconducting phase in
Mo-40 at. % Ru.

P. PREDECKI, B. C. GIESSEN, and N. J. GRANT,
“New Metastable Alloy Phases of Au, Ag and Al”,
Trans. Met. Soc. AIME 233 (1965) 1438-9.

Reported formation and lattice parameters of a
metastable cph phase in Au-13 to 15 at. %, Sb and
Au-21 at. % Ge, a probably cubic metastable phase
in Au-20 to 21 at. % Si, an AS phase in Au-75 at. %,
Pb and Ag~ 75 at.% Pb and a complex MCS
phase in Al-30 at. % Ge. (QT: 1d.) The cph Au-Sb
phase decomposed after several months at room
temperature or after 1 h at 200°C.

P. RAMACHANDRARAO and T. R. ANANTHA-
RAMAN, “New Metastable Phases in Ag-Ge and
Au-Ge Alloys Quenched from the Melt”, Trans.
Met. Soc. AIME 245 (1969) 886-7.

Reported formation of a metastable tetragonal
phase in addition to the expected cph metastable
phase in Ag-21 at. % Ge and of two new tetragonal
phases as well as the expected metastable cph
and tetragonal phases in Au-27 at. % Ge, solidified
by a gun technique (d7/ds ~ 10° to 10° K sec™)
and by water quenching (d7/dz ~ 10° K sec™).

P. RAMACHANDRARAO and T. R. ANANTHA-
RAMAN, “Influence of Cooling Rate on the
Crystallization of a Au-Ge Alloy”, Trans. Indian
Inst. Metals 23 No. 2 (1970) 58-63.

Reported the effect of process variables on the
structure of splat-cooled Au-27 at. %, Ge eutectic
alloy. (QT: 1j.) Three new tetragonal phases were
reported to occur on quenching from different 7.
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209.

210.

211.

212.

213.

214.

P. RAMACHANDRARAO, C. SURYANARAYANA,
and T. R. ANANTHARAMAN, “On the Origin of
Metastable Intermediate Phases in Splat-Cooled
Binary Alloys”, Metall. Trans. 2 (1971) 617-9.

Showed that the composition range of occurrence
of several intermediate phases correlated well with
that of inflections in excess partial entropy of the
liquid alloy plotted as a function of composition.

R. C. RUHL, B. C. GIESSEN, M. COHEN, and
N.J.GRANT, “Metastable Cph Phases in Ni-Rich
Ni-Nb and Ni-Ta Alloys”, J. Less Common Metals
13 (1967) 611-8.

Reported TSSE of Nb and Ta in Ni, extension of
the NbNig solid solution in Ni-Nb alloys and
formation of metastable cph and microcrystalline
phases in Ni-Nb and Ni-Ta alloys. (QT: 1h.) The
formation of the cph phases was accounted for by
valence electron concentration estimates.

R. C. RUHL, B. C. GIESSEN, M. COHEN, and
N. J. GRANT, “Metastable Bcc Phases in the V-Ni
and Ni-In Systems”’, Mater. Sci. Eng. 2 (1968) 314-9.

Reported that a metastable bee or microcrystalline
phase replaced the equilibrium o-phase in V-33 to
53 at. % Ni alloys and a similar bce phase occurred
in Ni-16 to 25 at. % In alloys. (QT': 1h.)

P. T. SARJEANT and R. ROY, *“Splat Quenched
Melts in the MgO-Al,O; System™, J. Appl. Phys. 38
(1967) 4540-2.

Reported a marked extension of the metastable
spinel structure crystalline solution in Mg0O-Al,O4
towards the high MgO composition. (QT: if))

H, P. SINGH, C. SURYANARAYANA, S. MISRA,
and T. R. ANANTHARAMAN, “Energetics of the
Non-equilibrium Phases in the System Pb-Bi”,
Z. Metallk. 62 (1971) 52-5.

Reported solution calorimetric measurements of the
heats of formation at 80 K of the metastable X
(Bi-44 at. %, Pb) and Y (Bi-11 at. 9, Pb) phases
obtained by liquisol quenching (QT: 1j), and also
of the « (Pb-34 at. % Bi) phase. Calculated free
energies of formation indicated that supercoolings
of at least 20 and 35 K would be required to form
the X and Y phases. See also [194].

P. K. SRIVASTAVA, B. C. GIESSEN, and N. 7.
GRANT, “New Metastable Electron Phases in
Binary B-Metal Alloys”, Adcrta Metallurgica 16
(1968) 1199-208.

Reported metastable effects in 19 binary B-metal
systems on splat cooling to —190°C (QT: 1a),
including new fcc phases in Ag-In, Zn-Ga and
Cd-Sn, marked solid solubility extension of equi-
librium intermediate fcc « in Cd-In, a new simple
hexagonal phase in Cd-Bi and new phases in Ga-Zn,
-Cu, -Ni and Bi. Factors governing the formation of
these fcc and hexagonal phases were discussed.

215.

216.

217.

218.

219.

220.

221.

C. SURYANARAYANA, “Constitution, Structure
and Energetics of Splat-Cooled Alloys”, Scripta
Metall. 5 (1971) 337-40.

Reported effect of splat cooling on Al-Ge [216-9],
Al-Si, Au-Si, Cu-Zn [220, 401] and Pb-Bi [213]
alloys and determination of crystal structures and
heats of formation of non-equilibrium intermediate
phases formed. Summary of Ph.D. Thesis, Banaras,
1970. See also [209].

C.SURYANARAYANAandT.R.ANANTHARAMAN,
“Formation of an Intermediate Phase in the Al-Ge
System”, Current Science (India) 37 (1968) 631-3.

Reported formation and lattice parameters of a
new metastable tetragonal phase (120 atoms per
unit cell) in splat-cooled Al-30 at. %, Ge eutectic
alloy. (QT: 1a.)

C.SURYANARAYANAandT.R.ANANTHARAMAN,
“Impact of Quenching from Melt on Equi-atomic
Al-Ge Alloy”, Current Science (India) 39 (1970)
123-5.

Reported formation and lattice parameters of a new
metastable tetragonal phase (208 atoms per unit
cell) in Al-50 at. %} Ge alloy. (QT: 1a.)

C.SURYANARAYANAaAndT.R.ANANTHARAMAN,
“Solidification of Al-Ge Alloys at High Cooling
Rates”, J. Mater. Sci. 5 (1970) 992-1004.

Reported effect of d7/dr (~10° to 10? K sec™") on the
constitution of Al-Ge alloys quenched from the
melt (QT': water quenching and 1j), as giving TSSE
up to 7.2 at. % Ge in Al and two non-equilibrium
tetragonal intermediate phases with large unit cells
(see 1216, 2171).

C.SURYANARAYANAAGndT.R.ANANTHARAMAN,
“Metallography of Rapidly Solidified Al-Ge
Alloys”, Metallography 4 (1971) 79-82.

Reported metallographic identification of a meta-
stable intermediate phase formed by splat-cooling
Al-33.3 and 40 at. 9} Ge alloys by a gun technique.
See also [A45].

C.SURYANARAYANAandT.R.ANANTHARAMAN,
“Formation of Hexagonal Phases in «-5 Brasses”,
Metall. Trans. 2 (1971) 3237 only.

Reported formation and lattice parameters of a
new metastable hexagonal phase in Cu-38 to
42 wt % Zn alloys rapidly quenched from the melt.
See also [4011.

c. ¢. TSUEI and p. DUWEZ, “Simple Cubic and
Amorphous Phases in Te-Base Alloys with Cu, Ag,
and Au”, Report CALT-221-33 (June 1967).
Abstract in Nucl. Sci, Abs. 21 (1967) 36927.
Reported formation of metastable phases and the
variation of their lattice parameters with composi-
tion for pseudo-binary alloys involving two of
Te;0Cusg, Ter0Ags, and TezoAug,, quenched from
the melt.
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222.

D. WEAIRE and A. R. WILLIAMS, “On the Axial
Ratios of Simple Hexagonal Alloys of Sn”, Phil.
Mag. 19 (1969) 1105-9,

Explained by the Ewald Energy criterion the
observation that simple hexagonal phases, formed
at equilibrium or by splat cooling, have axial ratios
in the range 0.92 to 0.95.

3.5.B. Amorphous solid (AS) and micro-

crystalline solid phases

[See also refs. 8, 10-11, 18, 25, 27, 78, 104, 132, 179, 181,
187, 193, 206, 210-11, 265, 288-9, 299, 306-19, 323, 331-3,
335-9, 342, 350, 351, 362, 372, 380, 385a, 389, 395, 396,

400,

A38,

223,

224,

225.

226.

2217.

724

401a, A6-8, All, Al17-19, A28, A32, A33, A35,
Ad1, A42, A46, A53]

B. G. BAGLEY, H. S. CHEN, and D. TURNBULL,
“Characterization of Amorphous Alloy Films”,
Mater. Res. Bull. 3 (1968) 159-68.

Discussed the problem of distinguishing in terms of
structure and behaviour between the microcrystallite
and continuous random models for AS alloy films
with particular reference to splat-cooled Au-18 to
25 at. % Si and Au-13.6 at. %, Ge-9.4 at. % Si alloys
and also Ni-P alloys deposited by other techniques.

C. H. BENNETT, D. E. POLK, and D. TURNBULL,
“Role of Compositionin Metallic Glass Formation”,
Acta Metallurgica 19 (1971) 1295-8.

Explained the frequent occurrence of AS phases in
alloys such as Pd-Si, Au-Si or Au-Ge-Si of a noble
or transition metal A with 20 to 25 at. % metalloid
element B, in terms of filling by B of holes in a
Bernal dense random packed structure of A atoms.

V. BORTOLANI, M. CORCHIA, and F. NIZZOLI,
“Relation between X-ray Diffraction and the
Structure of Metallic Amorphous Alloys”, Phys.
Letters 33A (1970) 315-6.

Reported that the XRD spectra of AS Au-30at. 9 Si
and Pd-20 at. % Si made by quenching the melt can
be interpreted satisfactorily on the basis of a
structural model appropriate for liguid binary
alloys.

R. W. CAHN, “Criteria for Formation of Amor-
phous Phases™, Fizika 2 Suppl. 2 (1970) 25.1-25.14.

Discussed various criteria, both structural and
kinetic, accounting for or predicting conditions for
glass formation in metallic alloys made by splat
cooling, vapour quenching etc. as well as in more
conventional oxide and chalcogenide glasses.

G.S. CARGILL, “Dense Random Packing of Hard
Spheres as a Structural Model for Noncrystalline
Metallic Solids™, J. Appl. Phys. 41 (1970) 2248-50.
On the basis of XRD evidence for structural simi-
larity between AS metallic alloys produced by such
diverse means as splat cooling, vapour quenching
and electrodeposition, showed that the derived pair

228.

229.

230.

231.

232.

distribution function of electrodeposited AS Ni-
24 at.% P was in good agreement with that
measured for dense random packing of hard
spheres.

H.S.CHENand D. TURNBULL, “Thermal Evidence
of a Glass Transition in a Au-Si-Ge Alloy”, Appl.
Phys. Letters 10 (1967) 284-6.

Reported a peak in the specific heat-temperature
curve of AS Au-13 at. % Ge -9.45 at. % Si made by
splat cooling, at 295 K, just below the T at which
crystallization intervenes to prevent further measure-
ments. These specific heat values for the AS phase
above 295 K fell on a reasonable extrapolation of
the high-temperature specific heat data for the liquid
alloy and thus were considered to be evidence for a
glass to liquid transition in this case.

H.S.CHENand D.TURNBULL, “Thermal Properties
of a Au-Si Binary Alloy near the Eutectic Com-
position”, J. Appl. Phys. 38 (1967) 3646-50.

Reported specific heat measurements for Au-18.6
at. % Si in MCS, AS and liquid forms as a function
of T. The deep-lying eutectic of this system was
attributed to the contrast between the tendency of
unlike atoms to associate in the metallic state and
that for phase separation in the solid state to allow
highly stable covalent crystalline Si to form. (QT: 1a,
ceramic crucible and Ta or Ag substrate at liquid
nitrogen T.)

H. s. CHEN and D. TURNBULL, “Evidence of a
Glass-Liquid Transition in a Au-Ge-Si Alloy”,
J. Chem. Phys. 48 (1968) 2560-71.

Reported thermal, resistivity and viscosity measure-
ments as a function of T for AS Au-Ge-Si alloys
made by splat cooling. (QT: la, as [229].) The
specific heat peak reported in [228] was shown to
be repeatable on a given sample and the apparent
glass transition 7T increased by 1 to 3 K by increasing
the heating rate X 16.

H. S. CHEN and D. TURNBULL, “Formation,
Stability and Structure of Pd-Si Based Alloy
Glasses”, Acta Metallurgica 17 (1969) 1021-31.

Reported thermal evidence for the glass transition
in AS Pd-Si alloys with and without Au, Ag or Cu
ternary additions (QT: la, as [229], replacing
stainless steel tube shock wave guide with ceramic
one). AS phases were formed in thicknesses up to
1 mm or more (d7/d7r ~ 10* K sec™) in certain
alloys and could be heated as high as 40 K above
the glass transition 7" without rapid crystallization.
Electrical resistivity was measured and annealing
behaviour described.

H. S. CHEN and D. TURNBULL, “Formation and
Stability of Amorphous Alloys of Au-Ge-Si”’, Acta
Metallurgica 18 (1970) 261-3.

Reported that increase of Au content in AS Au-Ge-Si
alloys (QT: 1a, as [229]), gave a slight decrease of
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233.

234.

235.

237.

238.

239.

glass transition temperature T, (although the
reduced T; was nearly constant) and increased
resistance to crystallization on annealing.

M. H. COHEN and D. TURNBULL, “Composition
Requirements for Glass Formation in Metallic and
Tonic Systems”’, Nature 189 (1961) 131-2.

Argued that the formation of an AS phase in splat-
cooled Au-25 at. % Si [239] was a consequence of
the low reduced melting T of this eutectic alloy,
increasing the tendency for glass formation on rapid
cooling. Once formed, the correspondingly increased
stability of this AS phase compared with vapour-
quenched AS alloy films, was as expected.

K. DAS GUPTA, “Soft X-ray Emission Spectra of
Amorphous Pd-Si Alloy”, Appl. Phys. Letters 6
(1965) 104-6.

Reported study of L; valence band spectra of Pd
in AS Pd-20 at. % Si made by splat cooling and
related this to the Pd spectra of pure Pd, Pd,Si,
crystalline Pd-20 at. % Si and Pd-H alloy.

P.DUWEZ,R.H. WILLENS, and R. C. CREWDSON,
“Amorphous Phase in Pd-Si Alloys”, J. Appl. Phys.
36 (1965) 2267-9.

Reported identification by XRD and TEM of an
AS phase in Pd-15 to 23 at. J; Si (QT: 6b, and gun
[261), stable for at least a month at 250°C. Heating
rates > 20°C min~! gave rapid crystallization at
400°C, and AS Pd-17 at. % Si had a resistivity at
room temperature of 2.6 x that at equilibrium.

. V. A. FILONENKO, “The Structure of the Au-Si

Eutectic Mixture in the Liquid and Solid States”,
Russian J. Phys. Chem. 43 (1969) 874-6. (From
Zhur. Fiz. Khim. 43 (1969) 1573-4,)

Related formation in Au-20 at. % Si eutectic alloy
with increasing melt superheat of finely dispersed
Au-Si eutectic, MCS Au,Si and an AS phase
respectively, to layer-ordering, Au,Si ordering and
total disorder in the liquid state.

F.GALASSO,R.VASLET,andJ. PINTO, “Formation
of Amorphous Boron from the Melt by Rapid
Cooling™, Appl. Phys. Letters 8 (1966) 331-2.

Reported identification by selected area diffraction
of AS boron by quenching the melt. (QT': 6c.)

F. GALASSO, R. VASLET, and 3. PINTO, “Amor-
phous Whiskers of a Co-Au Alloy”, Nature 212
(1966) 176-7.

Reported TSSE of Co in Au formation of whiskers
of an AS phase in Co-25 at. 9% Au quenched from
the melt. (QT: 6c.)

W. KLEMENT, R. H. WILLENS, and P. DUWEZ,
“Non-Crystalline Structure in Solidified Au-Si
Alloys”, Nature 187 (1960) 869-79.

Reported XRD evidence for formation of an AS
phase in Au-25 at. 9% Si quenched from the melt
(QT: 1a or 3a, z~10 pm) decomposing into

240.

241.

242.

243.

244.

245.

246.

complex MCS phases within 24 h at room temper-
ature.

D. LESUEUR, “Amorphisation of a Pd-Si Alloy
under Irradiation™, Compt. Rend. Acad. Sci. Paris
266B (1968) 1038-41 (in French). See Metals Abs.
1 No. 11 (1968) 16-0344,

Reported the effect of irradiation by U,y fission
products on as-quenched AS Pd-20 at. 9/ Si made
by quenching the melt (QT: 6b or 7b), and on the
same material after annealing for 40 h at 800°C.
The resistivity at 77 or 300 K of annealed samples
increased.

D. LESUEUR, “Amorphisation of a Pd-Si Alloy by
Irradiation with Fission Products”, Fizika 2 Suppl.
2 (1970) 13.1-13.8.

Reported re-amorphization by fast neutrons or
fission fragments of Pd-20 at. % Si which had been
crystallized at 800°C for 40 h after original prepar-
ation in AS form by quenching the melt. (QT: 6b
or 7b.)

s. c. H. LIN and P. DUWEZ, “Structure of an
Amorphous Fe-P-C Alloy”, Phys. Stat. Sol. 34
(1969) 469-74.

Reported that the XRD spectrum from AS Fe-13
at. % C quenched by a piston-and-anvil method
(z ~ 50 pm) was consistent with a model structure
of randomized bcc Fe.

H.L.LUoand P. DUWEZ, “Metastable Amorphous
Phases in Te-Base Alloys™, Appl. Phys. Letters 2
(1963) 21 only.

Reported formation of AS phases in Te-10 to
30 at. % Ga or In and in Te-10 to 25 at. % Ge alloys
quenched from the melt.

P. L. MAITREPIERRE, “Structure of Amorphous
Ni-Pd-P and Fe-Pd-P Alloys™, J. Appl. Phys. 40
(1969) 4826-34.

Reported identification of AS (Ni or Fe, Pd)-15
to 20 at. 9, P containing 13 to 73 at. % Ni or 13
to 44 at. % Fe made by piston-and-anvil quenching
of the melt (z ~ 40 pm). XRD spectra and electrical
and magnetic properties were consistent with a
structural model based on Pd,P crystallites.

D. E. POLK, “Structural Model for Amorphous
Metallic Alloys™, Scripta Metall. 4 (1970) 117-22.
Discussed application to AS metallic alloys such
as Pd-Si and Fe-P-C quenched from the melt of a
metallic-based Bernal dense random packing model,
with larger holes filled by the metalloid atoms.

P. RAMACHANDRARAO, P. K. GARG, and T. R.
ANANTHARAMAN, “Rapid Quenching of Liquid
Pb-Sb Alloys™, Indian J. Technol. 8 (1970) 263-5.
Reported slight TSSE and formation of an AS phase
in Pb up to 50 at. % Sb quenched from the melt.
(QT: 1a.)
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247,

248.

249.

250.

251.

252.

253.
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R. RAY, B. C. GIESSEN, and N. J. GRANT, “New
Non-Crystalline Phases in Splat-Cooled Transition
Metal Alloys™, Scripta Metall. 2 (1968) 357-9.
Reported formation of microcrystalline phases
(crystal diameter ~ 16 A) in Zr-Ni, Zr-Pd, Zr-Cu,
Zr-Co and Cu-Ti alloys quenched from the melt.
(QT: 1h.)

R. C. RUHL, B. C. GIESSEN, M. COHEN, and N. J.
GRANT, “New Microcrystalline Phases in the
Nb-Ni and Ta-Ni Systems”, Acta Metallurgica 15
(1967) 1693-702.

Reported formation of microcrystalline phases
(crystal diameter ~ 16 A) in Nb-Ni and Ni-Ta
alloys quenched from the melt. (QT: 1h, z up to
25 um, dT/dr ~10° to 10 K sec™.) The phases
were stable for at least 1 h at 600°C, decomposing
readily at higher 7 involving formation of a
crystalline transition phase for Nb-Ni.

P. T. SARJEANT, “New Experimental and Theo-
retical Approaches to the Glassy State, Dissert.
Abs. 29 No. 3 (1968). Abstract only.

Reported solid solubility extension and formation of
AS phases in unary and binary oxides quenched
from the melt.

P. T. SARJEANT and R. ROy, “New Glassy and
Polymorphic Oxide Phases Using Rapid Quenching
Techniques”, J. Amer. Ceram. Soc. 50 (1967) 500-3.

Reported formation of new pure oxide glasses
(V20;, TeO,, MoO; and WO,), new MCS phases
in WO; and Ta,0: and of y-spinels in AlO,,
guenched from the melt. (QT: if.)

P. T. SARJEANT and R. ROY, “A New Approach
to the Prediction of Glass formation”, Mater. Res.
Bull. 3 (1968) 265-80.

Used the simplest possible kinetic equations to
relate d7/dr for glass formation and viscosity to
correctly predict occurrence of glass formation in
some SiO,- and TiO,-based mixtures and its non-
occurrence in Mg0-Al,O; NaCl, Pb and water, all
cooled at ~ 10% K sec. This prediction was based
on an estimated critical d7/dr of 1.2 x 10° K sec™?
for glass formation in NaCl.

P. T. SARJEANT and R. ROY, “Experimental Data
on Formation of New Non-Crystalline Solid (NCS)
Phases”, in Reactivity of Solids, Ed. J. W. Mitchell,
R. C. De Vries, R. W. Roberts and P. Cannon
(Wiley, New York 1969) pp. 725-32. Discussion
p- 733.

Reported the application of [251] to AS or MCS
phase formation in binary oxide systems, particu-
larly rare earth oxide-alumina and MgO-SiO,
systems, quenched from the melt (including QT: 1f.)

P. T. SARJEANT and R. ROY, “Ti**+ Co-ordination
in Glasses in RO-TiO; Systems”, J. Amer. Ceram.
Soc. 52 (1969) 57-8.

254.

255.

256.

257.

258.

Interpreted formation of AS phases in BaO-,
Ca0-, SrO-TiO, mixtures (but not in MgO-TiO,)
by quenching the melt (QT: If) in terms of the
general rule that a cation radius difference >0.5 A
is needed for glass formation in binary oxide melts
containing no glass-former.

A. K. SINHA and P. DUWEZ, “Radial Distribution
Function of Amorphous Ni-Pt-P Alloys”, J. Phys.
Chem. Solids 32 (1971) 267-77. From Report
CALT-822-21, January 1971.

Reported XRD spectra for AS (NigPt, o-2)-25 at. %
P with 20 < x < 60 made by quenching the melt.
(QT: piston-and-anvil, d7/d¢ ~ 10° K sec~1,) There
was no shoulder on the high angle side of the second
peak of the interference function, indicating a higher
degree of disorder than for previously reported AS
phases.

T. TAKAMORI, R. ROY, and G. J. MCCARTHY,
Structure of Chalcogenide Glasses as a Function
of Mechanism and Rate of Quenching”, dmer.
Ceram. Soc. Bull. 49 (1970) 424. Abstract only.

Reported characterization of AS phases in Te-Ge,
As-Ge-Te, As-Se-Te and As-Se-Te-I systems made
by splat cooling, water quenching, flash evaporation
or sputtering,

T. TAKAMORI, R. ROY, and G. J. MCCARTHY,
“Structure of Memory-Switching Glasses I. Crystal-
lization Temperature and its Control in Ge-Te
Glasses”, Mater. Res. Bull. 5 (1970) 529-40.

Reported crystallization temperature T¢ and glass
transition temperatures 7y as a function of com-
position for Te-10 to 25 and 15 to 20 at. %} Ge
glasses made by splat-cooling and water quenching
respectively. While Ty increased linearly from
~110 to 150°C with increasing Ge content, T,
passed through a maximum at 220°C near the
eutectic composition consistent with its particular
susceptibility to glass formation.

D. TURNBULL, “Under What Conditions can a
Glass be Formed?”, Contemp, Phys. 10 (1969)
473-88.

Discussed glass formation in terms of kinetic
predictions of the condition for bypassing crystal-
lization, on the grounds that glass formers are
known for all classes of material according to bond
type, although special methods, such as splat
cooling, are required for metallic glasses, such as
Au-Si, and Pd-Si, to form.

C. N. J. WAGNER, “Structure of Amorphous Thin
Films”, J. Vacuum Sci. and Tech. 6 (1969) 650-7.
Interpreted XRD and electron diffraction spectra
of metallic AS phases, including Fe-P-C and Pd-Si
made by splat cooling, in terms of a microcrystallite
model, consistent with crystal diameters between
11 and 16 A.
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3.6.

Annealing behaviour

[See also refs. 60, 67, 100, 108, 119, 139, 141-2, 145, 149,
157-8, 163-4, 191, 193, 197, 202, 204, 206, 231-3, 235,
239-41, 248, 306-7, 323, 332, 350, 352-3, 355-9, 362,
364-7, 369-71, 375, 385a, 386, 392, 401a, A10, A23, A25,
A26, A29, A31, A34-6, A38, A40, Ad44, A50, A53, A55-6,
A59, A65]

259.

260.

261.

262.

263.

264,

E.BABIC,R.KRSNIK,B.LEONTI¢, and A. TONEJC,
“Resistometric Analysis of Formation of a New
Phase in a Supersaturated Solution of Fe in Al”,
Phys. Stat. Sol. a3 (1970) 71-4.

Reported resistivity changes during isochronal
annealing of extended solid solutions containing
0.4 to 4.2 at. % Fe in Al. A phase transition at
~300°C attributed to precipitation of metastable
FeAl; had an activation energy of 1.2 to 0.4 eV
independent of concentration between 0.67 and
1.32 at. % Fe.

E. BABIC, R. KRSNIK, B. LEONTIC, and I. ZORIC,
“A Study of Phase Transformations in Ultra-
rapidly Quenched Al-Fe Alloys”, Fizika 2 Suppl. 2
(1970) 22.1-22.4. Discussion 22.5-22.6.

See [259], (QT: 9b.)

E. BLANK, “Precipitation and Annealing-out of
Lattice Defects in Splat-Cooled Al-Fe Alloy”,
Fizika 2 Suppl. 2 (1970) 24.1-24.7. Discussion
24.8-24.9.

Reported resistivity changes and TEM for iso-
chronal annealing of Al-0.05 to 2 at. 9, Fe extended
solidsolutions made by a piston-and-anvil technique.
Four stages of precipitation with increasing temper-
ature were distinguished involving coherent GP
zones, a distorted probably bec transitional phase,
semi-coherent rod-shaped precipitates and finally
incoherent particles. See also [A3-A5).

s. K. BOSE and R. KUMAR, “Recrystallization of
Rapidly Solidified Al-Cu Alloys—A Metallographic
Study”, Trans. Indian. Inst. Metals 23 No. 4 (1970)
53-8.

Reported annealing behaviour in the range 110 to
450°C for Al-4, 7.5 and 12 wt % Cu quenched from
the melt. (QT: 4b, z = 150 pm.)

L.M.BUROV, “Breakdown of Supersaturated Solid
Solutions of Alloys of Al”, Izv. Vuzov. Fizika 1964
(3) 35-40 (in Russian). See Chem. Abs. 61 (1964)
13015g.

Reported annealing behaviour at 450 to 500°C of
Al-1.1 to 4.3 wt % Mn, Al-0.7 to 2.9 wt % Cr and
Al-0.37 to 5.80 wt%; Mn-1.70 to 3.75 wt% Cr
extended solid solutions quenched from the melt at
d7/dr ~ 5 x 10*K sec™. It was found in the ternary
alloys that Mn governed the first stage of precipita-
tion and Cr the last.

L. M. BUROV, “Determining the Activation Energy
of Solid Solution Disintegration in the Alloys of

265.

266.

267.

268.

269.

Al-Mn and Al-Cr,” Phys. Metals Metallog. 22 No. 1
(1966) 128-30. (From Fiz. Metal. Metalloved. 22
(1966) 124-5.)

Determined by XRD activation energies of 42.6,
38.0 and ~55 kcal mol for decomposition of
extended solid solutions in Al of 2.3 wt% Mn,
3.77 wt 9% Mn and 1.85 or 2.9 wt. 9; Cr respectively.
These activation energies, up to twice those for
solid state quenched A/-Mg and Al-Cu solid solu-
tions decomposing at 150 to 200°C, reflected
increased stability of these Al-Mn and A4/-Cr solid
solutions, decomposing at 400 to 500°C when made
by quenching the melt. (d7/dr ~4 to 5 x 10*
K sec™.)

5.3.BURTON and R. P. RAY, “Crystallization of an
Amorphous Pd-Si Alloy”, J. Non-Crystalline Solids
6 (1971) 393-6.

Reported resistivity indications of an interface-
controlled first stage of crystallization on annealing
of AS Pd-18.2 at. % Si alloy quenched from the
melt by a piston-and-anvil technique. (z = 20 to
50 pm.)

H. C. DONKERSLOOT and J. H. N. VAN YUCHT,
“Martensitic Transformation in Au-Ti, Pd-Ti and
Pt-Ti Alloys near the Equiatomic Composition”,
J. Less-Common Metals 20 (1970) 83-91.

Reported determination by XRD of the composition
dependence of martensitic-transformation character-
istics in AuTi, PdTi and PtTi quenched from the
melt. (QT: 1¢, z = 10 to 20 pm.)

P. FERRAGLIO, K. MUKHERJEE, and L. s.
CASTLEMAN, “Martensitic Transformation in a
Splat-Cooled Au-50 at. % Cd alloy”, Acta Metal-
lurgica 18 (1970) 1067-70.

Reported XRD and TEM studies of the isothermal
transformation to martensite of the high-temperature
CsCl-type B-phase of Au-50 at. 9; Cd retained on
quenching the melt. (QT: 1e.) See also [58, 286).

A. FONTAINE, J. DIXMIER, and A. GUINIER,
“Mechanical Properties and Precipitation in Super-
saturated Al-Mn and Al-Fe Alloys Obtained by
Ultrarapid Quenching”, Compt. Rendus Acad. Sci.
Paris B271 (1970) 231-4 (in French). See Metals
Abs. 4 No. 3 (1971) 14-0074.

Reported microhardness and TEM studies of
annealing of Al-3 at. % Mn and Al-3 at.% Fe
extended solid solutions. (QT: 7b.) The larger
hardness of the Al-Fe c.f. the Al-Mn alloy as-
quenched (300 c.f. 100 kg mm~—2) and its continuous
decline in 10 min to 10 days at 300° C, were attributed
to higher lattice distortion in the as-quenched Al-Fe
solid solution.

A. FONTAINE, J. DIXMIER, and A. GUINIER,
“Mechanical Properties and Structural Transitions
in Splat-Cooled Al-Mn and Al-Fe Alloys”, Fizika 2
Suppl. 2 (1970) 23.1-23.6. Discussion 23.7.
Extension of [268].
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270.

271.

272.

273.

274.

728

Y. FUIINAGA, S. NAGAKURA, and S. OKETANI,
“Structure of Al-Cu Alloy Rapidly Quenched from
the Liquid State and Precipitation from Enforced
Solid Solution™, Nippon Kinzoku Gakkai-Si (J.
Japan Inst. Metals) 32 (1968) 1210-6 (in Japanese).
See Metals Abs. 2 No. 8 (1969) 12-0912.

Reported XRD and TEM studies indicating TSSE
up to 5 at. % Cu in Al in thick and thinner parts of
specimens quenched from the melt on to a rotating
cylinder. Precipitation on annealing had the same
sequence GP — 0” — §" — 0 as for purely solid-
state quenched alloys and precipitation temperature
increased with Cu-content. See also [139].

P. FURRER, “Examination of Precipitation Pro-
cesses in Thin Foils by combined Scanning and
Transmission Electron Microscopy”, Beitr. elektro-
nenmikroskop. Direktabb. Oberfl. 4/2 (1971) 463-75
(in German).

Reported application of scanning electron micro-
scopy and TEM to the study of precipitation on
annealing, including extended A/-Fe solid solutions
made by quenching the melt.

M.H.JACOBS,A.G.DOGGETT,and M.J. STOWELL,
“A Study of Microstructure and Phase Trans-
formations in an Annealed Rapidly Quenched
Al-8 wt % Fe Alloy”, Fizika 2 Suppl. 2 (1970)
18.1-18.6. Discussion 18.7-18.8.

Reported TEM observations of decomposition on.
annealing > 300°C of Al-8 wt?% Fe extended
solid solution. (QT: la.) A fine-scale network of
metastable bcc FeAl crystallites within the grains
of as-quenched, extended AIl-Fe solid solution,
formed needles of equilibrium FeAl, which sub-
sequently spherodized, while metastable FeAl; grew
initially at grain boundaries.

M.H.JACOBS, A. G. DOGGETT, and M. J, STOWELL,
“A Study of Three Decompositions Mechanisms in
a Splat Quenched Al-8 wt % Fe-3 wt % Mn Alloy”,
in “Proc. 25th Anniv. Meeting of Electron Micro-
scopy and Microanalysis Group” (Institute of
Physics, London, 1971) pp. 284-7.

Reported TEM study of the decomposition on
annealing > 300°C of single phase extended solid
solution, extended solid solution with a fine scale
network of second phase and two-phase eutectic
like microstructure observed in Al-8 wt %/ Fe-3 wt ¢/
Mn alloy (QT: 1a), each forming particles of
(Fe, Mn)Al; in an Al matrix by distinct annealing
mechanisms,

A. KIRIN and A. BONEFACIC, “Decomposition
Study of Al-Sn Solid Solutions obtained by Rapid
Quenching from the Melt”, Fizika 2 Suppl. 2 (1970)
14.1-14.4. Discussion 14.5.

Reported effect of isochronal annealing up to
350°C on lattice parameter of extended solid
solutions of up to 0.026 at. % Sn in Al. (QT: (26),
z up to 20 pm.)

275.

276.

271.

278.

279.

280.

L. F. KOLOMOYTSEVA, N. I, VARICH, and L. M.
BUROV, “Decomposition of Highly Supersaturated
Solid Solutions in AW Alloys”, Phys. Metals
Metallog. 28 No. 5 (1969) 16-20. (From Fiz. Metal.
Metalloved. 28 (1969) 782-6.)

Reported effect of annealing at 600 to 650°C on
lattice parameter, resistivity and microstructure of
extended solid solutions of 2.8, 4.95 and 6.4 wt %, W
in AL (QT: 3a, dT/ds ~ 10° K sec™.) Decomposition
at 600°C in 11 to 40 h increasing with increasing
melt superheat prior to quenching.

U. KOSTER, “Microscopic Investigations on the
Transformation of Metastable Phases into Stable
Phases in Al-Ge Alloys”, Fizika 2 Suppl. 2 (1970)
12.1-12.6. Discussion 12.7-12.8.

Reported TEM and XRD of decomposition of
rhombohedral v, and hexagonal y, metastable phases
formed in Al-20 and 50 wt % Ge alloys made by
water-quenching and splat cooling. Decomposition
was complete in 1 h at 200°C.

V. V. KOVALENKO and A. F. POLESYA, “Decom-
position Kinetics of Supersaturated Solid Solutions
of ANCu-Cr”, Phys. Metals Metallog. 27 No. 4
(1969) 192-3. (From Fiz. Metal. Metalloved. 27
(1969) 758-60.)

Reported effect of annealing at 150 to 350°C on the
lattice parameter of extended solutions of 5 wt ${ Cu
in Al containing additions of 0.4, 0.8 and 1.2 wt %
Cr. (QT: 3a, dT/dt ~ 10° to 10° K sec™! and chill
casting, d7/dz ~ 10® K sec™.)

K. XRANJC and M. STUBICAR, “Microhardness
and Small-Angle X-ray Scattering Study of an
Al-16 wt 9%, Ag Alloy Quenched From the Melt”,
Fizika 2 Suppl. 2 (1970) 31.1-31.6. Discussion 31.6.

Compared by microhardness and XRD the effect
of quenching from liquid (two-piston method) and
from solid on isochronal annealing of super-
saturated Al-16 wt %, Ag solid solution. No GP
zones were detected up to 3 months at room
temperature for splat-cooled specimens and they
reached maximum hardness on ageing at a lower
temperature than for solid-quenched specimens.

K. KUMADA, Y. SUMITOMO, 8. NENNO, and
M. YaAMAMOTO, “Formation of the Ll, Type
Superlattice Al;Mg in Liquid-Quenched Al-Mg
Alloys”, J. Japan Inst. Metals 34 (1970) 1062-6 (in
Japanese). See Metals Abs. 4 No. 5 (1971) 12-0644.

Reported formation, on annealing for  h at 100°C,
of Ll,-ordered Al;Mg in Al-21.2 and 26.2 at %, Mg
extended solid solutions made by quenching the
melt. Alloys containing up to 36.8 at. %, Mg were
studied by XRD and TEM.

R.KUMAR and s. XK. BOSE, “Metallographic Studies
of Rapidly Solidified Al-Cu Alloys”, Proc. 3rd
Annual Meeting of Internat. Metallog. Soc. 1970
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281.

282.

283.

284.

285.

286.

(Los Alamos, 1971) pp. 95-8. See Metals. Abs.
5 No. 2 (1972) 12-0231.

See [262].

R. KUMAR and s. K. BOSE, “Structural Stability of
Rapidly Solidified Al-Cu Supersaturated Solid
Solutions™, Seripta Metall. 5 (1971) 515-8.

Reported effect of Cu content between 4 and
20 wt % in Al on microhardness and lattice para-
meter as-quenched and annealed for £ b at 250, 350
and 450°C. (QT: 4b, z = 100 to 150 pm.)

D. KUNSTEL) and A. BONEFACIC, “A Metallo-
graphic Study of Decomposition of a Supersaturated
Al-Rich Al-Fe Solid Solution”, Metallography 2
(1969) 329-36.

Detected by replica TEM and microprobe analysis
cellular decomposition in ~ 1 month of an extended
Al-0.68 at. 9% Fe solid solution made by splat
cooling. (z = 10 to 100 um.)

D.KUNSTELJand A. BONEFACIC, “Decomposition
of a Supersaturated Al-Rich Al-Fe Solid Solution
during Annealing”, Metallography 3 (1970) 79-87.

Reported study by replica TEM of decomposition
by isochronal annealing at 150 to 500°C of Al-0.68
at. %, Fe extended solid solution made by splat
cooling. Cellular decomposition up to 300°C was
superseded by precipitate coagulation at higher 7.

R. K. LINDE, “Kinetics of Transformation of Meta-
stable Ag-Cu Solid Solutions Quenched from the
Liquid State”, Trans. Met. Soc. AIME 236 (1966)
58-64.

Reported study by XRD, resistivity measurements
and metallography of decomposition of Ag-11.2,
25 and 399 at.? Cu extended solid solutions,
(QT: 6b, z == 50 to 150 pm) at T up to 350°C.
Decomposition occurred discontinuously with
activation energies of 33.1 4+ 2.0 and 33.6 4 2.5
kecal mol~! for Ag-25 and 39.9 at. % Cu respectively.

M. Moss and M. M. KARNOWSKY, ‘“Annealing
Kinetics of Metastable Al-Mn Alloy”, Bull. Amer.
Phys. Soc. 14 (1969) 834 only. Abstract only.

Reported study by XRD, metallography, micro-
bardness and resistivity measurements of decom-
position at 300 to 350° C of extended Al-1.7 at. % Mn
solid solution made by plasma spraying (QT: 1b),
obtaining activation energy for decomposition of
1.73 4 0.3 e¢V. See also M. M. KARNOWSKY, World
Aluminium Abstracts 5 (1972) 54-0002.

K. MUKHERJEE and P. FERRAGLIO, ‘““Martensitic
Transformation in a Splat Cooled Metastable
Au-47.5 at. % Cd Alloy”, Fizika 2 Suppl. 2 (1970)
27.1-27.6. Discussion 27.7.

Reported martensitic transformation under electron
microscope beam heating of high temperature
8 Au-47.5 at. 9% Cd retained by splat cooling.
(QT: 1le.) See also [58, 267].

287.

288.

289.

290.

291.

292.

A.F.PoLESYAand A. L. STEPINA, “Disintegration
Kinetics of Supersaturated Binary and Ternary
Solid Solutions of Al with Cr and Mo Prepared by
Quenching from the Molten State”, Phys. Metals
Metallog. 30 No. 5 (1970) 35-41. (From Fiz. Metal.
Metalloved. 30 (1970) 929-35.)

Reported study of decomposition on annealing of
extended solid solutions of A/-Mo, A/-Cr and
Al-Cr-Mo quenched from the melt at d7/ds ~ 10°
to 107 K sec™t, While Al-0.4 wt % Mo was fairly
stable up to 600°C, Al-Cr with or without Mo
decomposed at 475°C with precipitation involving
Cr.

P. K. RASTOGI, “Determination of the Activation
Energy for the Growth of Clusters in an Amorphous
Fe-P-C Alloy”, Scripta Metall. 4 (1970) 939-40.

Calculated from the resistivity behaviour just below
the crystallization 7, an activation energy of
25.7 kcal mol— for the growth of Fe,P clusters in
AS Fe-15 at. 9% P-10 at. ¢, C made by quenching the
melt. See also [289]and J. Mater. Sci. 8 (1973) 140-3.

P. K. RasTOoGI and P. DUWEZ, “Rate of Crystal-
lization of an Amorphous Fe-P-C Alloy™, J. Non-
Crystalline Solids 5 (1970) 1-16.

Reported study by thermal analysis, XRD, TEM
and resistivity of decomposition of AS Fe-15 at. %
P-10 at. 9% C(QT: 6b, z ~ 40 to 50 um) by continu-~
ous heating at rates between 1 and ~320 K min—*.
See also [289].

R. ROBERGE and H. HERMAN, “A Study of Phase
Decomposition in Liquid-Quenched Al-Ag Alloys”,
Fizika 2 Suppl. 2 (1970) 6.1-6.5. Discussion 6.6.

Reported TSSE of Ag in Al (QT: 2b and gun [26])
and XRD (high angle and low angle), TEM and
resistivity studies indicating that more homogeneous
solid solutions were produced by quenching liquid
than by quenching solid alloys.

T.1.SHEYKO and L. M. BUROV, “Behaviour of the
Width of X-ray Interference Lines of the Rapidly
Cooled Alloy Al-Mo in the Range 150 to 615°C”,
Phys. Metals Metallog. 31 No. 4 (1971) 207-8.
(From Fiz. Metal. Metalloved. 31 (1971) 880-2.)
Reported maximum in (200) and (422) X-ray line
broadening at ~200°C, attributed to relief of
quenching stresses, on annealing Al-1.5 wt % Mo
extended solid solution made by a gun technique.
(z = 90 pm.) cf. [292].

T. 1. SHEYKO and L. M. BUROV, “Dependence of
the Width of X-ray Diffraction lines of an Al-V
Alloy Cooled at Very Fast Rates on Ageing
Temperature’, Phys. Metals Metallog. 32 No. 2
(1971) 219-21. (From Fiz. Metal. Metalloved. 32
(1971) 441-2.)

Reported decreased X-ray line broadening above
~ 175°C, attributed to a decrease in dislocation
density on annealing Al-1.1 wt %, V extended solid
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293.

294.

295.

296.

297.

298.

730

solution made by quenching the melt (d7/dz ~
10% K sec™). cf. [291].

P.H.SHINGU,J. TAKAMURA ,and M. KAWASHIMA,
“Quenching from Liquid of Metals and Alloys”,
Suiyokwai-Shi 16 (1968) 472-5 (in Japanese). See
Metals Abs. 2 No. 3 (1969) 13-0240.

Reported TEM observations of rows of fine
precipitates or strain contrast features, attributed
possibly to nucleation on dislocations, on room
temperature ageing of dilute A~Au and A4/-Cu
alloys quenched from the melt. (QT: ig.)

A. TONEIC, “X-ray Study of the Decomposition of
Metastable Al-Rich Al-Fe Solid Solutions™, Metall.
Trans. 2 (1971) 437-40.

Reported XRD study of isochronal and isothermal
annealing of Al-3.6 at. % Fe extended solid solution.
(QT: 7b.) Decomposition to produce equilibrium
FeAl, second phase took place via formation of
metastable FeAl; which persisted for as long as
670 h at 300°C.

A. TONEJC and A. BONEFACIC, “X-ray Study of
Al-Rich Al-Fe Alloys Quenched from the Melt”,
Fizika 2 Suppl. 2 (1970) 20.1-20.4. Discussion 20.5-
20.6.

See [294].

W. VANDERMEULEN and A. DERUYTTERE, “The
Decomposition of the y-Phase of a Cu-27 wt % Sn
Alloy”, in The Mechanism of Phase Transformations
in Crystalline Solids, Institute of Metals (London)
Monograph No. 33 (1969) pp. 294-6.

Included some TEM information on decomposition
on annealing of 8 and y phases retained in Cu-27
wt % Sn splat cooling. (QT: 1d and 6b.)

N. I. VARICH, L. M. BUROV, and K. YE. KOLES-
NICHENKO, “Influence of a Third Component on
the Physical Properties of the Alloy Al-Mn”, Phys.
Metals Metallog. 18 No. 3 (1964) 78-83. (From Fiz.
Metal. Metalloved. 18 (1964) 396-400.)

Reported study, by XRD, microhardness, para-
magnetic susceptibility, thermoelectric power and
resistivity, of decomposition on annealing of Al-3.45
to 3.98 wt 9, Mn extended solid solutions (QT': 2a)
with additions (0.22 to 100 wt %;) of W, V, Zr, Ti,
Be, Ni, Re, Cu, Fe, Co, Mo or Ta, which delayed
decomposition considerably in most cases. cf. [298]
for AI-Cr.

N. I. VARICH, L. M. BUROV, and K. YE. KOLES-
NICHENKO, “Effect of a Third Component on the
State of Solid Solutions of the Al-Cr obtained at
High Cooling Rates”, Izv. VUZ Tsvet. Met 10 No. 3
(1967) 111-4 (in Russian). See Metall. Abs. 2 (1967)
1513.

Reported study effect of same ternary additions as
in [297] on the decomposition of Al-1.44 to 1.95
wt %, Cr extended solid solutions, the additions of
W, Ta, Mo and Re greatly delaying decomposition.

299.

R. H. WILLENS, “Dendritic Crystallization of an
Amorphous Alloy”,J. Appl. Phys. 33(1962) 3269-70.
Reported dendritic crystal growth produced by
electron microscope beam heating in AS Te-15 at. %,
Ge quenched from the melt by a gun technique.
(z up to 10 pm.)

3.7.A. Electrical and magnetic properties
[See also refs. 18, 39, 95, 96, 163-5, 181, 205, 230-1, 235,

241,

259-61, 275, 287-90, 297-8, 384-5, 388, 389a, 400,

A3, A6, A7, A9, A17-19, A24, A38, A4l, A51-2, A57,
A60, A65al

300.

301.

302.

303.

304.

305.

E.BABIC,R.KRSNIK,and B. LEONTIC, “A Method
of Electrical Measurements on Very Small Samples
of Ultra-Rapidly Quenched Alloys for Temperature
Intervals from 1.5 to 700 K, J. Phys. E: Sci.
Instrum. 3 (1970) 664-6.

Described method for preparation of contacts for
electrical measurements on small samples of
extended solid solutions of Fe in Al made by
quenching the melt,

E. BABIC, R. KRSNIK, B. LEONTIC, Z. VUCIC,
1. ZoRIC, and c. rRizzuTto, “High-Temperature
Spin-Fluctuation Resistivity in AIMn’’, Phys. Rev.
Letters 27 (1971) 805-8.

Reported linear decrease of resistivity with increas-
ing T above 50 K for extended solid solutions of
2.66 to 5 wt % Mn in Al (QT: 9b), while following
at lower T the T2 behaviour of more dilute alloys.
Possible explanations in terms of localized spin
fluctuations were discussed.

E. BABIC, R. KRSNIK, B. LEONTI¢, and 1. ZORIC,
“Enhanced Superconductivity in Ultrarapidly
Quenched Bulk Al-Cu Alloy™, Phys. Rev. B2 (1970)
3580-2.

Reported a linear increase in superconducting
transition 7 up to 2.95 K with increasing residual
resistance (related to d7/ds) for Al-0.85 at. % Cu
alloy solid solution made by quenching the melt.
(QT: 9b, d7/dr ~ 10° K sec™'.)

E. BABIC, R. KRSNIK, B. LEONTIC, and 1. ZORIC,
“Enhancement of Superconductivity in Rapidly
Quenched Samples of Al Alloys”, Fizika. 2 Suppl.
2 (1970) 3.1-3.5, Discussion 3.5.

See [302].

E. BABIC, B. LEONTIC¢, and M. VUKELIC, “A
Thyristor Device for Pulse Spot-Welding of Thin
Wires and Foils”, J. Phys. E: Sci. Instrum. 4 (1971)
382-3,

Described spot-welding device for obtaining
reproducible contact welds on small samples, such
as Al alloys rapidly quenched from the melt,
allowing low resistances to be measured without
interference from parasitic emfs.

E. BABI¢, C. RIZZUTO, and F. SALAMDNI,
“Superconducting Transition Temperature Measure-



RAPID QUENCHING FROM THE MELT: AN ANNOTATED

BIBLIOGRAPHY 1958-72

306.

307.

308.

309.

310.

311

ments on Supersaturated Alloys of Fe in Al
J. Phys. F: Metal Physics 1 (1971) L18-1.20.

Reported and discussed dependence of super-
conducting transition 7 on residual resistivity ratio
for extended solid solutions of Fe in Al (QT: 9b,
z ~ 15 pym.) cf. {302, 303].

p. DUWEZ and s. ¢. H. LIN, “Amorphous Ferro-
magnetic Phase in Fe-C-P Alloys”, J. Appl. Phys.
38 (1967) 4096.7.

Reported magnetic behaviour typical of a soft
ferromagnetic alloy (saturation magnetization ~
6.8 kG, coercive force ~ 3 Oe, Curie T~ 320°C)
for AS Fe-6 wt % P-1.7 wt %, C quenched from the
melt by a piston-and-anvil method. (z ~ 50 pm.)
The AS phase crystallized at 420°C with an energy
release ~900 cal mol~* when heated at ~100 K
min~t.

P. DUWEZ and c. c. TSUEI, ‘“Semiconducting
Amorphous Phase in Te-Cu-Au Alloys”, J. Non-
Crystalline Solids 4 (1970) 345-6. An extended
abstract.

Reported and discussed resistivity, thermoelectric
power, Mossbauer and annealing studies of semi-
conducting AS Te-25 at. % Cu-5 at. % Au made by
quenching the melt,

R. HASEGAWA, “Magnetic Properties of Amor-
phous Pd-Si Alloys Containing Fe”, J. Appl. Phys.
41 (1970) 4096-100.

Reported and discussed dependence on T up to
300 K of magnetic properties of AS (Fe,Pdg...z)-
20 at. 97 Si where x = 0.57 to 7 (QT: 6b), including
ferromagnetism with a Curie T of 28 K in AS
Pd-7 at. % Fe-20 at. % Si.

R. HASEGAWA, “Magnetic Properties of an
Amorphous Mn-P-C Alloy”, Phys. Rev. B3 (1971)
1631-4.

Reported and discussed, in relation to results for
the same alloy in crystalline form, the dependence
on T up to 300 K of magnetic properties of AS
Mn-15 at. % P-10 at. %} C quenched from the melt
by a piston-and-anvil method.

R. HASEGAWA, “A Simple Model for Amorphous
Antiferromagnets”, Phys. Stat. Sol. B4 (1971) 613-7,
(From CALT-822-16, December 1970.)

Considered a molecular field model for amorphous
antiferromagnets, in relation to the magnetic
properties of AS Mn-P-C made by quenching the
melt.

R. HASEGAWA, “Resistivity of Nearly Ferro-
magnetic Amorphous Alloys”, Phys. Lerters 36A
(1971) 207-8.

Accounted for Kondo resistivity minimum found
in AS Pd-Si, Pd-Co-Si, Fe-Pd-P and Fe-P-C made
by quenching the melt by means of an approximate
calculation of the resistivity due to electron-magnon

312

313.

314,

315.

316.

317.

318.

319.

interactions, combined with unanomalous 72

behaviour, cf. [312].

R. HASEGAWA, “Electrical Resistivity of Amor-
phous Metallic Alloys™, Phys, Letters 36A (1971)
425-6.

Discussed in relation to the quasi-gas of amorphous
solids the unanomalous (cf. [311]) linear 7T-depen-
dence of resistivity for 7 > 100 K for AS Mn,Pdg;_ 2~
20 at. 9, Si made by quenching the melt.

R. HASEGAWA, “Magnetic States in Amorphous
Fe-Pd-Si Alloys”, J. Phys. Chem. Solids 32 (1971)
2487-92.

Reported and discussed low T measurements of
electrical resistivity, magnetic susceptibility and
magnetoresistivity for AS (Pd-18 at. % 8i);go—Fez,
where 0.1 < x < 0.9, made by quenching the melt.

R. HASEGAWA, “Ferromagnetic Resonance in an
Amorphous Co-Pd-Si Alloy”, Phys. Letters 3TA
(1971) 233-4. From CALT-822-38, October 1971.

Reported results of ferromagnetic resonance studies
on AS Pd-10 at. 2, Co-20 at. % Si made by quench-
ing the melt, interpreted as the result of an s-d
exchange interaction.

R. HASEGAWA and c. c. TsuEl, “s-d Exchange
Interaction in Amorphous Cr-Pd-Si and Mn-Pd-Si
Alloys”, Phys. Rev. B2 (1970) 1631-43.

Reported dependence on T of electrical and
magnetic properties of AS (Mn or Cr) ,Pdg,_»-20
at.% Si where 0 < x < 7. (QT: 6b.) Results were
discussed in terms of the s-d exchange model.

R. HASEGAWA and c¢. c. TsuEel, “Kondo Effect
in Amorphous Fe-Pd-Si and Co-Pd-Si Alloys”,
Phys. Rev. B3 (1971) 214-9.

Reported and discussed concurrence of a Kondo
resistivity minimum and ferromagnetism at low T
in AS (Fe or Co); Pdg,_+-20 at. % Si where x = 0
to 7 for Fe and 0 to 11 for Co. (QT: 6b.)

V. K. C. LIANG and ¢. c¢. TSUEI, “Concentration
Dependence of Kondo Temperature and Unitarity
Limit in Non-Dilute Magnetic Amorphous Alloys”,
Solid State Commun. 9 (1971) 579-82.

Reported and discussed dependence on 7 of
resistivity for AS (NiPd)-18 at.%, B containing
4 at.9; Cr made by quenching the melt (d7/d7 ~
10° K sec™).

S. C. H. LIN, “Resistivity Minimum in an Amor-
phous Ferromagnetic Alloy”, J. Appl. Phys. 40
(1969) 2173-5.

Reported dependence on ratio of resistances at
liquid He and room temperature of resistivity
minimum occurring in the range 10 to 50 K for
AS Fe-13 at.9 P-7 at. % C quenched from the
melt.

§. c. H. LIN, “Hall Effect in an Amorphous Ferro-
magnetic Alloy”, J. Appl. Phys. 40 (1969) 2175-7.
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320.

321.

322,

323,

324,

325.

326.

732

Reported a small dependence on T of the spontane-
ous Hall coefficient of AS Fe-13 at. %, P-7 at. %, C
quenched from the melt, consistent with a free
electron assumption of its origin.

H-L. LUO, “Superconductivity and Lattice Para-
meters in fcc Pt-W and Pd-W Solid Solutions”,
J. Less Common Metals 15 (1968) 299-302.

Reported superconductivity at high concentrations,
and minima in the lattice parameter-composition
curves at low concentrations, for extended solid
solutions of W in Pd and Pt. (QT: 1¢.)

H-L.LUO, M. F. MERRIAM, and D. C. HAMILTON,
“Superconducting Metastable Compounds”, Science
145 (1964) 581-3.

Reported superconductivity in several MCS phases
in alloys of Ge or Te with Au or Ag made by
quenching the melt. (QT: [26].)

H-L. LUO and R. H. WILLENS, “Superconducting
Transitions in bce Tl-In Alloys”, Phys. Rev. 154
(1967) 436-8.

Reported dependence on composition of super-

conducting transition 7 and lattice parameter of
extended solid solutions of In in T1. (QT: [26].)

P. MAITREPIERRE, “Electrical Resistivity of
Amorphous Ni-Pd-P Alloys”, J. Appl. Phys. 41
(1970) 498-503.

Reported dependence on T of resistivity of AS
Pd-13 to 73 at. %, Ni-15 to 20 at. % P. (QT: 6b.)
A Kondo effect below 15 K was attributed to Fe
impurities, while progressive crystallization occurred
above 570 K.

B.T.MATTHIAS, T. H. GEBALLE, R. H. WILLENS,
E. CORENZWIT, and G. w. HULL, “Superconduc-
tivity of Nb,Ge”, Phys. Rev. 139 (1965) A1501-3.

Reported increase of superconducting transition T
from 6.9 K for nonstoichiometric equilibrium
Nb,Ge to as high as 17 K for metastable stoichio-
metric Nb,Ge made by quenching the melt. (QT: 1c.)

E. A. NESBITT, R. H. WILLENS, H. J. WILLIAMS,
and r. c. SHERwWOOD, “Magnetic Properties of
Splat-Cooled Fe-Co-V Alloys™, J. Appl. Phys. 38
(1967) 1003-4.

Reported magnetic properties of splat-cooled Fe-O
to 20 wt % V-52 wt % Co. Coercive forces were high
(850 Qe) for 20 wt% V after ageing. Alloys with
~ 14 wt9% V were paramagnetic at 300 K but
ferromagnetic at 1.4 K, behaviour accounted for
by superparamagnetic particles ~50 A diameter
identified by TEM.

L.R.NEWKIRK and C. C. TSUEI, “Superconducting
Transition Temperatures and Lattice Parameters of
Simple Cubic Metastable Te-Au Solutions Contain-
ing Fe and Mn”, Phys. Rev. B3 (1971) 755-61.

Reported superconducting transition T and lattice
parameters of metastable simple cubic solid solu-

327.

328.

329.

330.

331.

tions (QT: [26]) of Au in Te as a function of
concentration of added Fe or Mn. Behaviour was
interpreted in terms of the Fermi surface/Brillouin
zone interaction invoked previously [340] in the
absence of Fe and Mn additions.

L. R. NEWKIRK and c. c. TSUEI, ‘“Augmented-
Plane-Wave Calculation of Energy Bands in Simple
Cubic Te”, Phys. Rev. B4 (1971) 2321-4.

Extrapolated lattice parameter results for meta-
stable Te-Ag to yield value for hypothetical simple
cubic Te. Electronic properties deduced from the
calculated band structure were reported to be similar
to those of a high pressure Te phase existing between
40 and 70 kbar at room temperature.

L. R. NEWKIRK and cC. c. TSUEI, “Mdssbauer
Study of Hyperfine Magnetic Interactions in Fe-Ga
Solid Solutions”, Phys. Rev. B4 (1971) 4046-53.

Reported and analysed as a function of composition
and configuration Mossbauer spectra for extended
bcce solid solutions of up to 25 at. 9 Ga in Fe.
(QT: 6b.)

. RAPP, “Superconductivity and Lattice Para-
meters in the Zr-Mo, Zr-W, Hf-Mo and Hf-W
Alloy Systems”, J. Less Common Metals 21 (1970)
27-44.

Reported and discussed measurements of super-
conducting transition T and lattice parameters as a
function of composition in extended bcc solid
solutions of 3 to 41 at. % Mo in Zr and 9 to 67 at. %
Mo in Hf and in corresponding Zr-W and Hf-W
alloys. (QT: 1c.)

J. F. sADpocC, “Experimental Study of the Magnetic
Susceptibility of Solid Solutions of First Series
Transition Elements in Al”, J. Phys. Chem. Solids,
32 (19713 2765-71 (in French). See Phys. Abs. 72
(1972) 13373.

Reported dependence on 7 and concentration of
susceptibility for extended solid solutions of 0.5 to
4.8 at. %, Ti, V, Cr, Fe, Mn, Co or Ni in Al made by
splat cooling. The strong paramagnetic contribution
of transition metals in the centre of the transition
series was in accord with theory but a diamagnetic
contribution was not understood.

T.E.SHARON and C. C. TSUEI, “Mdéssbauer Effect
Study of Amorphous Fe-Pd-Si Alloys™, Solid State
Commun. 9 [1971) 1923-7.

Reported that Mossbauer spectra of AS Fe Pdgy_o
-20 at. % Si where 0 < x < 7 (QT: 6b) were not
consistent with the superparamagnetic interpreta-
tion advanced previously [308] on the basis of
magnetic properties alone. Proposed a new model
based on local ferromagnetic order of randomly
changing direction throughout the material.

33]a. T. E. SHARON, ‘“Magnetism in an Amorphous

Fe-Pd-P Alloy System”, Calif. Inst. Tech. Thesis
(1971) 157 pp. From Phys. Abs. 75 (1972) 65114.
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332

333.

334.

335,

336.

337.

338.

Reported preparation andexamination of amorphous
FexPdgo-2Pae(13 < x < 44). The Mossbauer effect
was used to study the hyperfine field, and a variation
of T, with composition was reported. It was
concluded that weakly-coupled Fe resides in a low
effective field. These Fe atoms participate in a spin-
flip scattering process resulting in a Kondo effect
(resistivity minimum).

A.K.SINHA, “Electrical Resistivity, Thermoelectric
Power and X-Ray Interference Function of Amor-
phous Ni-Pt-P Alloys™, Phys. Rev. Bl (1970) 4541-6.
Reported and discussed dependence on 7 and
composition of resistivity, thermo-electric power and
XRD spectrum of AS (Ni.Pt;-2)-25 at. % P, where
0.20 < x < 0.60, quenched from the melt by a
piston-and-anvil method. (z ~ 35 pm.)

A. K. SINHA, “Electrical Resistivity and Magnetic
Susceptibility of Amorphous Cr-Ni-Pt-P Alloys™,
J. Appl. Phys. 42 (1971) 5184-6.

Reported and discussed dependence on 7 and
composition of resistivity and susceptibility of AS
(CrzNig. 30 sPtg.70)-25 at. % P, where 0.0 < x < 0.06,
quenched from the melt by a piston-and-anvil
method.

J.D.SPEIGHT, “Structure and Magnetic Properties
of Rapidly Quenched Sm-Type Alloys”, J. Less
Common Metals 20 (1970) 251-62.

Reported and discussed dependence of T of suscepti-
bility measurements of metastable cp h Gd-30%; (La
or Ce), Gd-35% Pr and Gd-50% Nd phases.
(QT: 1e)

c. ¢. TSUE], “Electrical Resistance and Thermo-
electric Power of an Amorphous TerCugAu,
Alloy”, Phys. Rev. 170 (1968) 775-9.

Reported and discussed dependence on T over the
range 80 to 300 K of resistivity and thermoelectric
power of AS Te-25 at. % Cu-5 at.% Au. (QT: la,
z 210 pm.)

C. €. TSUEI and P. DUWEZ, “Metastable Amor-
phous Ferromagnetic Phases in Pd-Base Alloys”,
J. Appl. Phys. 37 (1966) 435 only.

Reported formation of AS phases in Pd-20 at. % Si
containing additions of 5 at.%; Fe, 12 at.% Co or
15 at. % Ni, ferromagnetic behaviour being induced
by the Fe and Co additions.

c.c. Tsuerand R. HASEGAWA, “Kondo Effect in
Amorphous Pd-Si Alloys containing Transition
Metals”, Solid State Commun. 7 (1969) 1581-5.

Reported concentration dependence, and in some
cases co-existence with ferromagnetism of a Kondo
resistivity minimum in AS (Pdg_-R2)-20 at. % Si
where 0 < x < 7 for R = Cr, Mn or Fe and
0 < x < 11forR = Co,notpresentfor0 < x < 15
for R = Nior 0 < x < 5for R = Cu. (QT: 6b.)

Cc. C. TSUEI and E. KANKELEIT, “M0ssbauer

338.

340.

341.

342.

345,

344.

345,

Effect of Te'?® in Simple-Cubic and Amorphous
Te-Base Alloys™, Phys. Rev. 162 (1967) 312-4.

Reported and discussed Mossbauer spectra of
metastable simple cubic Te,Au and AS Te-25 at. %
Au (QT: [26)) in relation to results for equilibrium
monoclinic Te,Au and crystalline pure Te, respect-
ively.

C. C. TSUEI, G. LONGWORTH, and s. C. H.
LIN, “Temperature Dependence of the Magnetiza-
tion of an Amorphous Ferromagnet”, Phys. Rev.
170 (1968) 603-6.

Reported and discussed dependence on 7T of
Mdssbauer spectra and bulk magnetization of AS
Fe-12.5 at. %, P-7.5 at. % C quenched from the
melt by a piston-and-anvil method.

c. c. tsukrand L. R. NEWKIRK, “Fermi-Surface/
Brillouin-Zone Interaction in Simple Cubic Te-Au
Alloys™, Phys. Rev. 183 (1969) 619-24,

Reported and interpreted in terms of Fermi surface/
Brillouin zone interaction, composition dependence
of lattice parameter, superconducting transition 7°
and thermoelectric power for metastable simple cubic
Te-15 to 40 at. 9, Au. (QT: [26], z £ 10 pm.)

C. C. TSUEI, H-C YEN, and ». DUWEZ, ‘“Super-
conducting Metastable Simple Cubic Alloys”, Phys.
Letters 34A (1971) 80-1.

Reported and discussed superconductivity and
lattice parameter of metastable simple cubic
Sb-25 at. % Au, Sb-16.5 at.?% Pd, Sb-25 and
31.7 at. % In and Te-3.3 or 16.6 at. %, Au. (QT:
[26])

M. E. WEINER, “Magnetic Moments in Amorphous
Pd-Co-Si Alloys”, J. Metals 20 No. 8 (1968) 99A.
Abstract only.

Reported measurement, and discussion in terms of
super-paramagnetic clustering, of magnetic moment
as a function of Co content and 7' for ASPdyy_Coz™
20 at. %, Si, where 3 < x < 11, quenched from the
melt.

R. H. WILLENS and E. BUEHLER, “The Super-
conductivity of the Monocarbides of W and Mo”’,
Appl. Phys. Letters T (1965) 25-6.

Reported retention and superconductivity of high T
cubic forms of WC, W,C and MoC. (QT: le.)

R. H. WILLENS and E. BUEHLER, “Effect of Para-
magnetic Impurities on the Superconducting
Behaviour of Cubic MoC”, J. Appl. Phys. 38
(1967) 405-6.

Reported and discussed dependence on concentra-
tion of added Cr, Fe or Mn of the superconducting
transition 7 of cubic MoC. (QT: 1e.)

R.H.WILLENS,E.BUEHLER,and B. T. MATTHIAS,
“Superconductivity of the Transition-Metal Car-
bides”, Phys. Rev. 159 (1967) 327-30.

Reported and discussed formation, lattice para-
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meters and superconducting transition T of con-
tinuous NaCl-structured solid solutions in binaries
between NbC, TaC, WC and MoC. (QT: 1e.)

3.7.B. Mechanical properties
[See also refs. 29, 37, 61, 63, 116, 163-5, 172, 186, 201,

223,

230, 261, 268-9, 278, 281, 285, 373, 381, 385a, 389,

391, A3, A4, A8, A28-30, A33, A40, A50]

346.

347.

348.

349.

350.

734

H.AHLBORN and . MERZ, “‘Production, Structure
and Properties of a Rapidly Solidified Al Alloy
containing 8 wt % Fe. Pt. II Properties of Semi-
Fabricates”, Aluminium 47 (1971) 730-4 (in German).
See Metals Abs. 5 No. 9 (1972) 52-0681. For Pt. I,
see [51].

Reported microstructure and tensile properties of
Al-8 wt %, Fe rod compacted and extruded from
splat-cooled flake. (QT: 4d.) Initial hardness of
~ 80 kg mm~—2 decreased to ~ 50 kg mm~2 after
115h at 550° C while remaining unchanged after the
same time at 300°C. Tensile strength exceeded that
of SAP930 up to 400°C. Creep rupture data were
also reported. See also [3631.

G. BEGHI, R. MATERA, and G. PIATTI, “The
Possibility of Fabrication of an Al-NbAl, Dispersed
Phase Alloy by Rapid Cooling from the Liquid
State”, J. Nucl. Mater. 26 (1968) 219-22 (in French).
See Metals Abs. 1 No. 9 (1968) 46-0076.

Reported tensile properties at 20, 400 and 450°C
and microstructure for Al-10 wt % Nb quenched
from the melt. (z ~0.1 to 1 mm, d7/ds ~10*K sec™).

G.BEGHI, R. MATERA, and G. PIATTI, “Dispersed
Phase Alloying of AI-NbAl; by Ultrarapid Quench-
ing from the Molten State”, J. Nucl. Mater. 31 (1969)
259-68 (in French). See Metals Abs. 3 No. 1 (1970)
31-0116.

Reported TEM studies and, at T up to 450°C,
tensile property measurements on Al-10 wt % Nb
rolled from cold and hot compacted sheets made by
quenching the melt. (QT: 7¢c, z ~70 to 80 um,
d7/ds ~ 10* K sec™t)

G. BEGHI, R. MATERA, and G. PIATTI, “Super-
plastic Behaviour of a Splat-Cooled Al-17 wt 9 Cu
Alloy”, J. Mater. Sci. 5 (1970) 820-2.

Reported a total elongation of 600°, on tensile
testing at ~0.3 min—! and 400°C, a splat-cooled
foil of Al-17 wt ¢, Cu. (QT: 7c, z ~ 50 pm.)

H.S.CHEN, H. J. LEAMY, and M. BARMAT z, “The
Elastic and Anelastic Behaviour of a Metallic
Glass”, J. Non-Crystalline Solids 5 (1971) 444-8.

Reported dependence on T of internal friction and
Young’s modulus of glassy and crystalline Pd-7.5
at. 9% Au-16.5 at. % Si (QT: 9a), determined by a
resonance method. Annealing the phase increased
the activation energy for the relaxation process
from 50 to 80 kcal mol~?, crystallization increasing
Young’s Modulus by ~ 28 9. See also [385a].

351.

352.

353.

354.

355.

356.

H.S. CHEN and T. T. WANG, “Mechanical Proper~
ties of Metallic Glasses of Pd-Si Based Alloys™,
J. Appl. Phys. 41 (1970) 5338-9.

Reported dependence on concentration of Young’s
modulus and ultimate tensile strength of AS binary
Pd-16 to 20 at. % Si and of AS Pd-16.5 at. % Si
with ternary additions of 2 to 12 at.%, Au, Ag or
Cu. (QT: 9a.)

P. ESSLINGER, ““Properties of Al alloys after Very
Rapid Solidification. II. Mechanical Properties”,
Z. Metallk. 57 (1966) 109-13 (in German). See
Metall. Abs. 2 (1967) 670.

Extended version of [353].

P. ESSLINGER and w. woLF, “Heat Resistant
Metallic Materials by Rapid Cooling from the
Melt”, Z. Wirtschaft. Fertigung 60 (1965) 449-52
(in German).

Reported hardness as a function of cast thickness,
time at 200°C and Si content for chill cast Al-2.5
or Swt % Cr-up to 10 wt % Si, and tensile strength
as a function of test T compared with conventional
Al alloys, for Al-6 and 9 wt % Mn, Al-5 wt % Cr,
Al-11.9 wt % Si, and Al-8 wt % Fe (with and without
3 wt % Mn). (QT: 7a.) See also [57, 352].

N. J. GRANT, “Structure and Property Control
through Rapid Quenching of Liquid Metals and
Alloys™, Fizika 2 Suppl. 2 (1970) 16.1-16.15.

Reported TSSE of Pd, Cu, Mn, Fe, Co and Ni in
Al, of Zr in Cu and in Al alloy 2024, showing
enhanced fatigue and tensile properties for 2024
alloy derived from splat-cooled material. Also
reported enhanced mechanical properties in other
commercial alloys fabricated from atomized powder.
For Abstracts of earlier work see Scient. Tech.
Aerospace Repts. 5 (1967) No. 9, 1462, No. 21,
3867; World Alum. Abstr. 4 (1971 No. 8) 54-0076.

H. JONES, “Observations on a Structural Transition
in Al Alloys Hardened by Rapid Solidification™,
Mater. Sci. Eng. 5 (1969) 1-18.

Reported optical metallographic, XRD, TEM and
microhardness results mainly for Al up to 23.9 wt %
Fe. (QT: 1aand 11a, c.) Two zones of microstructure
A and B containing metastable FeAl; were distin-
guished, the harder one (A) having a hardness of
250 kg mm— for Al-8 wt?%, Fe not decreasing
detectably in up to 450 h at 200°C. See also 2nd
Eur. Symp. on Powder Metallurgy, Stuttgart, 1968,
3 pp. 34-39.

A. R. KAUFMANN, “Some Properties of Splat
Cooled B-1900, J. Metals 20 No. 8 (1968) 109A.
Abstract only.

Reported tensile properties and thermal stability
of B1900 (Ni-22 wt % Cr-6 wt %, Al-3 wt% Th)
double-extruded from flake made by splat cooling
on to a rapidly moving stainless steel sheet. Inade-
quate high T strength in relation to conventional
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357.

358.

359.

360.

361.

B1900 was attributed to small grain size which
gave superplastic behaviour at 1650°F.

A. R. KAUFMANN and wW. C. MULLER, “Develop-
ment of U-Base Alloys Strengthened by SLIS
Techniques”, Report NMI-1262, December 1964.
See Chem. Abs, 67 (1967) 35762, Metall. Abs. 1
(1966) 35, Niicl. Sci. Abs. 19 (1965) 32683.

Reported studies of hot compacted and extruded
U-Be, U-C, U-Be-C and U-Al-Si alloys made by
splat cooling on to a rotating disc. (QT: 3c.)
Additions of Be were found to be more effective
than those of C in increasing strength developed
by ageing at 600°C.

A.R.KAUFMANN and wW. C. MULLER, “Develop-
ment of Zr-Base Alloys Strengthened by SLIS
Techniques”, Report NMI-1263, January 1965.
See Chem. Abs. 66 (1967) 78995k ; Metall. Abs. 1
(1966) 130; Nucl. Sci. Abs. 19 (1965) 34654.

Reported studies of hot compacted and extruded
Zr-0.8 wt % Be and Zircaloy 2 -0.68 wt ¢, Be made
by splat cooling on to a rotating disc (QT: 3c¢),
resulting in more than doubling the ultimate tensile
strength at room temperature and at 600°C,
compared with unalloyed Zr and Zircaloy 2
respectively.

A. R. KAUFMANN, W. C. MULLER, and R. B.
RUSSELL, “Study of Dispersion Strengthened
Alloys Produced by SLIS Techniques™, U.S. Rept.
Comm. Rept, AD634-384, June 1966. Sce Chem.
Abs. 66 (1967) 88131g.

Reported studies of dispersed phase coarsening at
high T in alloys of Ni with Mg, U, Y, La, Gd and
Er made by splat cooling. (QT: 3¢c.) Compounds
formed by La and Er showed outstanding stability,
comparable with Al,O,, up to 1150°C.

H.KELLERER and B. LOOMAN, “On the Feasibility
of Producing Al-Al,O; Dispersion Hardened
Materials by Plasma Spraying”, Merall. 22 (1968)
212-15 (in German). See Metals Abs. 1 No. 6 (1968)
58-0324.

Reported microstructure and hardness of Al-AL,O,
dispersion-hardened alloys made by plasma jet
spraying (QT: 1b) on to flat and rotating drum
substrates. The hardness decreased for 55 kg mm—?
at 100°C to 10 kg mm~2 at 500°C.

G. D. LAWRENCE and G. S. FOERSTER, ‘“‘Disper-
sion-Hardened Metals Made by Atom-Quenching”,
Internat. J. Powder Metall. 6 No. 4 (1970) 45-51.

Reported tensile properties at room and elevated T
for Al, Al-2.5 wt % Mo, Al-10 wt % Cr and Cu-2.3
wt % Ti-0.5 wt% B compacted and extruded from
flake made by quenching the melt. (QT: 3c.) The
Al-Cr alloy was stronger than SAP up to at least
600°F (314°C) and the splat-cooled Cu alloy was
stronger at 1000°F than the same alloy made from
cast material.

362.

363.

364.

365.

366.

367.

368.

T. MASUMOTO and R. MADDIN, “The Mechanical
Properties of Pd-20 at.% Si Alloy Quenched from
the Liquid State”, Acta Metall. 19 (1971) 725-41.
See also Abstract in Fizika 2 Suppl. 2 (1970) 40.

Reported and discussed the effect of strain-rate, 7
and annealing on elastic and plastic tensile properties
of AS Pd-20 at. % Si alloy. (QT': 3f.) Crystallization
on annealing was studied by XRD, TEM and
resistivity techniques.

D. MERZ, “Corrosion Behaviour of Heat-Resistant
Al-Alloys in Apparatus for the Desalination of
Sea-Water”, in Interocean °70, Vol. II (VDI-Verlag,
Dusseldorf, 1971) pp. 337-9 (in German).

Reported and compared with other alloys, the
dependence on d7/d¢ of microstructure and dendrite
arm spacing, hot strength as a function of test T
and preparation method, and corrosion potential
as a function of exposure time in sea-water, for
Al-8 wt %, Fe made by casting and by splat cooling.
See also [51, 346].

M. Moss, “Dispersion Hardening in Al-V by
Plasma-Jet Spray-Quenching”, Acta Metallurgica 16
(1968) 321-6,

Reported TEM studies and hardness after iso-
chronal annealing up to 550°C for Al-1.1 at. % V
dispersion hardened with Al;;V, made by plasma-
spraying. (QT: 1b.) Samples cold-worked to a
hardness of 60 kg mm~2 retained this for at least 1 h
up to 550°C.

M. Moss and D. M. SCHUSTER, “Mechanical
Properties of Dispersion-Strengthened Spray-
Quenched Al-V Alloys”, Trans. Amer. Soc. Metals
62 (1969) 201-5.

Reported tensile properties at test 7 up to 480°C
and microstructure of hot-pressed plasma-sprayed
Al-2.6 and 4.9 wt %, V (QT: 1b), obtaining improved
resistance to recrystallization at high 7.

D.ROCAK, A. BONEFACIC, and M. PA1¢, “Micro-
hardness of Rapidly Quenched Al and Al-0.67 at. %,
Fe Alloys™, Fizika 2 Suppl. 2 (1970) 21.1-21.4,

Reported, and compared with XRD and TEM
results, the effect of isochronal and isothermal
annealing on microhardness of Al-0.67 at. % Fe
extended solid solution and Al quenched from the
melt.

D. M. SCHUSTER and M. Moss, “Dispersion-
Strengthened Al-Al,O; by Plasma Spraying”,
J. Metals 20 (1968) 63-6.

Reported microstructure, mechanical properties and
stability of Al-1.2 wt % Al,O; made by plasma
spraying. (QT': 1b.)

G. THURSFIELD, H. JONES, M. H. BURDEN, R. C.
DIBLING, and M. J. STOWELL, “Elevated Temper-
ature Mechanical Properties of a Rapidly Quenched
Al-8 wt9% Fe Alloy”, Fizika 2 Suppl. 2 (1970)
19.1-19.6. Discussion 19.6.
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369.

370.

371.

372.

Reported, and compared with existing Al alloys,
tensile properties at test 7 up to 450° C for Al-8 wt &
Fe compacted and extruded from flake made by
splat cooling. (QT: 3g, 4c.)

T. TopA and R. MADDIN, “The Mechanical
Properties of Splat Cooled Al-Base Au Alloys”,
Trans. Met. Soc. AIME 245 (1969) 1045-54.

Reported XRD, TEM and tensile property studies
of extended solid solutions of 0.25 to 5 wt %, Au in
Al (QT: 2b) and the effect of ageing. The yield
strength of splat cooled Al-5 wt 9 Au (z < 50 pm)
was six times that of the ordinary material.

A. TONEJC, D. ROCAK, and A. BONEFACIC,
“Mechanical and Structural Properties of Al-Ni
Alloys Rapidly Quenched from the Melt”, Acta
Metallurgica 19 (1971) 311-6.

Reported XRD and microhardness studies of Al-
up to 11 at. % Ni quenched from the melt and the
effect of annealing up to 500°C. TSSE was obtained
up to 7.7 at.% Ni and a transitional phase was
detected during their decomposition on annealing.

A. TONEJC, D. ROCAK, and A. BONEFACIC,
“¥X-ray and Microhardness Investigations of Rapidly
Quenched Al-Rich Al-Ni Alloys”, Fizika 2 Suppl. 2
(1970) 7.1-7.5. Discussion 7.5-7.6.

See [370].

D. WEAIRE, M. F. ASHBY, J. LOGAN, and M. J.
WEINS, “On the Use of Pair Potentials to Calculate
the Properties of Amorphous Metals”, Acta
Metallurgica 19 (1971) 779-88.

Reported calculations accounting for the small
density difference (~2%), larger difference in bulk
moduli (~7%) and still large difference in shear
moduli (29 to 58%) observed experimentally for
AS metals, including AS Pd-20 at. %; Si made by
quenching the melt,

3.7.C. Practical applications
[See also references 363, A2, A50, A63, A65a]

373.

374.

736

T. ARATI and N. KOMATsU, ‘“Heat Treatment
Characteristics (I) and Structure (II) of Rapidly
Solidified Tool (I) and Cr Die (IT) Steels”, Tetsu-to-
Hogane 56 (1970) lectures 261 and 262 (in Japanese).
See Brutcher Translation HB 8470 (1571).

Tncluded studies of structure and hardness of steels
quenched between copper plates or electron bsam
melted. See also [A2 and A50].

A. R. BooTH and j. A. CHARLES, “Liquid Phase
Equilibria in the Fe-Mn-S-O System and the Effects
of Cu and Sn”, Iron and Steel 42 No. 5 (1969)
298-302.

Investigated two phase region of liquid immisci-
bility in the Fe-Mn-S-O system in specimens
quenched from this condition (QT': 6d), in relation
to the production of free-cutting steels.

375.

376.

377.

378.

379.

380.

381.

382.

T.F. BOWER, 5. N. SINGH, and M. C. FLEMINGS,
“Development of High Strength Wrought Al Base
Alloys™, Metall. Trans. 1 (1970) 191-7,

Employed splat cooling (QT: 6g) to monitor
suitability for further investigation for development
of individual A/-Zn-Mg-Cu alloys.

D. B. CARYLL and R. G. WARD, “Study of Slag-
Metal Equilibria by Levitation Melting: Applica-
tion to the Fe-Mn-O System”, J. Iron Steel Inst.
205 (1967) 28-31,

Determined equilibrium distribution of Mn between
slag and liquid metal in samples quenched from
1650 to 1870°C by a device for quenching the melt
(QT: 5a).

R. C. DORWARD, “Splat-Cooled Materials for
Neutron Activation Analysis Standards”, J. Nucl.
Mater. 27 (1968) 235-6.

Reported preparation by splat cooling (QT: 5a) of
homogeneous specimens of Al-1 wt % Cuand Al-0.5
wt % Au as standards for neutron activation
analysis.

J. 1. GOLDSTEIN, F. J. MAJESKE, and H. YAKO-
witz, ‘“‘Preparation of Electron Proble Micro-
analyser Standards using a Rapid Quench Method”,
in Advances in X-ray Analysis, Vol. 10, Ed. J. B.
Newkirk and G. P. Mallett (Plenum Press,New York,
1967) pp. 431-45. Discussion pp. 445-6.

Reported preparation by quenching the melt
(QT: 3d) and use as microprobe analyses standards
of Au-Si, Al-Mg, Al-Cu and Fe-Ni alloys.

C. JANSEN, B, C. GIESSEN, and N. J. GRANT,
“Atmospheric Corrosion of Splat-Cooled Al Alloy
Foils”, J. Metals 20 No. 12 (1968) 10-11.

Reported correlation between atmospheric SO,
concentration and weight change of exposed splat-
cooled foils of Al and Al up to 5 wt %, Ni, Co, Fe,
Mn and Pd.

¢.c.TSUEland p. PUWEZ, “Radiation-Insensitive
Amorphous Alloy Resistance Thermometer for
Low Temperature”, J. Phys. E: Sci. Instrum. 4
(1971) 466-7.

Reported characteristics of AS Pd-7 at. 9 Cr-20
at. % Si (QT: 6b) for use as a radiation-insensitive
high-sensitivity thermometer for use up to 500 K.

T, T. WANG, H. S. CHEN, and T. K. KWEI, “A
Tough and Transparent Polyethylene”, Polymer
Letters B8 (1970) 505-10.

Reported use of twin-roll quenching device (QT': 9a)
to make thin polyethylene sheets from the melt, with
improved transparency and mechanical properties.
R. H. WILLENS, “A New Method of Preparing
Samples for Transmission Electron Microscopy”,
Proc. 5th Internat. Congr. on Electron Microscopy
1962, Paper EE-6.

Reported use and microstructure of Au, Ag-39.9
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383.

3.8.
384.

385.

at. % Cu and Ag-25 at. %, Ge foils for TEM,
prepared by splat cooling.

R. H. WILLENS, E. BUEHLER, and E. A. NESBITT,
“Inductance Thermometer™, Rev. Sci. Instrum. 39
(1968) 194-6.

Reported use of splat-cooled Co-12 wt % Cr-36 wt %
Fe as an inductor incorporated into an oscillator to
generate a frequency which depended on 7, allow-
ing very accurate measurements of 7 batween 1 K
and room temperature.

Addendum for 1958-71

E. BABIC, E. GIRT, R. KRSNIK, B. LEONTIC, and
I. ZORIC, “Vacancy Resistivity Dependence on
Lattice Parameter Change in Pure Rapidly Quenched
Al Samples”, Fizika 2 Suppl. 2 (1970) 30.1-30.4.
Discussion 30.5.

Essentially as [52].

E.BABIC, R. KRSNIK, B. LEONTIC, and I. ZOR1E,
“Measurement of Residual Resistivity of Rapidly
Quenched Samples of Al-Fe Alloy”, Fizika 2 Suppl.
2 (1970) 28.1-28.4. Discussion 28.4.

Slight extension of results of [96] showing that no
further increase in residual resistance ratio occurs
at Fe contents exceeding 0.7 at. % Fe which thus
appeared to be the limit of true extended terminal
solid solubility for the experimental conditions,
including twin-roll method (QT': 9b.)

385a. M. BARMATZ, H. J. LEAMY, and H. S. CHEN, “A

Method for the Determination of Young’s Modulus
and Internal Friction in Metallic Glasses”, Rev.
Sci. Instr. 42 (1971) 885-6.

Described resonance method for determining
T-dependence of Young’s Modulus and internal
friction for ribbon samples. Quoted results for
Pd-7.5 at. % Au-16.5 at. %, Si quenched from the
melt (QT: 9a, z = 54 pm, d7/dr 4 x 10° K sec™).
See also [350].

385b. M. CHYUCZEWSKI and H. MATYJA, “A Device

386.

for Very Rapid Cooling of Metals from the Liquid
State’, Report Inst. Nucl. Research, Warsaw, 1971
(1343/XTIV/PS) 11 pp. (in Polish). See Metals Abs.
5 No. 12 (1972) 56-0418.

Described apparatus for splat cooling employing
pressure expulsion of melt through a crucible
orifice on to an inclined substrate (QT: 1k, z = 0.1
to 5 pm).

V. N. FILIMONENKO, J. GURLAND, and M. H.
RICHMAN, “The Microstructure of Electric Dis-
charge Machined WC-Co”, Metallography 2 (1969)
125-36.

Reported formation of fcc form of WC, as well as
W,C, in addition to hexagonal WC in electrical
discharged machined surfaces of sintered WC-Co
alloys, and the effect of discharge capacitance and
of annealing. See also [200, 201], Chem. Abs. 70

387.

388.

389,

(1969) 6173a, 6212n and Proc. 26th EMSA
(Electron Microscopy Society of America) Meeting.

B. JOUFFREY, A, DANIEL, and B. ESCAIG,
“Intersections of Stacking Faults”, J. de Physique
27 Suppl. C3 (1966) 114-20 (in French). See Chem.
Abs. 66 (1967) 88019j.

Reported TEM observation of stacking fault
intersections in Al-30 wt%, Ag quenched from the
melt and in Co-18.4 9 Cr. Seealso Proc. 6th Internat.
Congr. for Electron Microscopy, Kyoto 1966,
Vol. 1, pp. 81-2.

S.K.KHERA and P. K. K. NAYAR, “Phase Changes
in Splat-Cooled Sb-Sn Alloys”, Proc. Symp. on
Materials Science Research in India, 1970, Vol. 11
(Bhabha Atomic Research Centre, Bombay, 1971)
pp. 345-51. From Merals Abs. 4 No. 12 (1971)
12-1785.

Reported XRD, electron microprobe and resistivity
studies of Sn up to 25.7 wt % Sb quenched from the
melt. A new tetragonal phase, with double the unit
cell of Sn, was found.

D. LESUEUR, J. Y. THOMAS, and V. VENDITTI,
“The Dependence of the Linear Expansion Coeffi-
cient on Applied Stress in an Amorphous Metallic
Alloy”, Revue Phys. Appl. 6 (1971) 91-4 (in French).
See Metals Abs. 6 No. 2 (1973) 32-0148,.

Described apparatus for measuring thermal expan-
sion coefficient and thermoelastic modulus at
elevated temperatures. Values for AS Pd-20 at. % Si
made by quenching the melt were more typical of a
crystalline than of a liquid atloy. (z = 20 pm.)

389a. H-L. LUO, “Superconducting Metastable Phases

390.

391.

in T2-Au Alloys”, Abstract Bull. of Inst. Met. Div.
of AIME, 2 No. 1 p. 44 for 96th Annual Meeting,
Los Angeles, Feb. 1967.

Reported formation of two superconducting MCS
phases in Tl-Au alloys quenched from the melt.
Bcc B-Til was partially retained by alloying with
<20 at. % Au.

L. I. MIRKIN, “Saturation of Fe with W during
action of a Laser Light Beam”, Izv. VUZ Chernaya
Met. 14 No. 2 (1971) 98-101 (in Russian). See
Chem. Abs. 75 (1971) 26286w.

Reported TSSE of up to 15 to 18% W in Fe by
rapid cooling of molten Fe-W solutions formed by
action of laser beam on W powder on a Fe surface.

1. S. MIROSHNICHENKO, G. A. SERGEEV, and
I. M. GALUSHKO, “Metastable Diagrams in the
Ni-C and Co-C systems”, in Diagrammy Sostoy-
aniya Metal Sistem, ‘“Nauka” Moscow 1971
pp. 164-6 (in Russian). See Metals Abs. 5 No. 9
(1972) 11-0655.

Reported conditions for formation of metastable
rhombohedral CosC and hexagonal Ni,C by
quenching Co-C and Ni-C melts at 10° to 105 K sec™?,
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392.

393.

394.

395.

396.

397.

398.

738

and the microstructure and microhardness of their
eutectics with Co and Ni.

R.MISHIMA, Y.ISHIDA, and M. KATO, “M0ssbauer
Analysis of the Ageing Process in Splat-Cooled
Al-Fe Alloys™, Seisan-Kenkyu 23 No. 2 (1971) 85-7
(in Japanese). See Chem. Abs. 74 (1971) 145496d.

Reported single peak in Mdssbauer spectrum of a
quenched and rolled Al-Fe alloy solid solution.
An additional peak due to Fe in ordered FeAl;
occurred on ageing at 300 or 410°C. A splat-cooled
alloy showed three peaks decreasing to two and one
when annealed at 250°C and > 350°C respectively.

R. MISHIMA, Y. ISHIDA, and M. KATO, “Electron
Microscope Structure of Splat-Cooled Al-Fe Alloy”,
Seisan-Kenkyu 23 No. 3 (1971) 117-8 (in Japanese).
See Chem. Abs. 75 (1971) 8865e¢.

Discussed electron micrographs showing micro-
structure of splat-cooled Al-2%; Fe.

R.MISHIMA, Y.ISHID A, and M. KATO, “Structures
of Splat-Cooled Al-Fe Alloys. II”, Seisan-Kenkyu 23
No. 5 (1971) 207-8 (in Japanese). See Chem. Abs.
75 (1971) 66821y.

Extension of [393].

H. MIYAJIMA and s. 11DA, “Rapid Quenching
Drop Smasher Operative at Liquid Nitrogen
Temperature”, Japan. J. Appl. Phys. 10 (1971) 1471
only.

Describzd modified version of piston-and-anvil
apparatus of Harbur et al [42] allowing substrate
to bz held at any T between 140 and 330 X. (QT': 6e.)

M. OHRING and A. HALDIPUR, “A Versatile
Arc-Melting Apparatus for Quenching Molten
Metals and Ceramics™, Rev. Sci. Instrum. 42 (1971)
530-1.

Described piston-and-anvil device based on an arc
furnace. Piston or hammer on an arrow shaft is
propelled by releasing tension springs. (QT: 6j.)
cf. [38].

A, F. POLESYA and A. I. STEPINA, “Structure of
Molten Alloys Cooled Rapidly from the Molten
State”, Izv. VUZ Tsvet. Met. 13 No. 5 (1970) 122-5
(in Russian). See Chem. Abs. 74 (1971) 116812y,
Metals Abs. 4 No. 5 (1971) 12-0636.

Reported variations in thickness and microstructure
in Al-2.9 to 4.5 wt % Cr, Al-3 to 7.5 wt %, W and
Al-3 to 4 wt %, Mn. (QT: 3a, z ~ 100 to 200 pm.)

I. V. SALLI, “Crystallization at Superhigh Cooling
Rates”, Visn. Akad. Nauk Ukr. RSR 1971 No. 5
32-41 (in Ukrainian). See Chem. Abs. 75 (1971)
79581v.

399.

400.

401.

401a. T. TAKAMORI and R. ROY,

402.

Tabulated and discussed data on the effect of
solidification at high d7/d+ on the structure and
properties (physical, mechanical and electrical) for
75 binary alloys (16 references).

I. V. SALLI, V. A. DZENZERSKY, V. S. SHVETS,
and T. YA. ERINA, “Method of Studying the
Structure and Properties of Alloys Solidified of
Extremely High Cooling Rates”, Akad. Nauk
Ukrain. SSR Metallofizika, 1971 No. 33 pp. 59-61
(in Russian). See Metals Abs. 5 No. 5(1972) 22-0334.

Reported formation of metastable intermediate
phases, depending on d7/d¢, in Sn-26 to 80 at. %, Pb
alloys, rapidly solidified at high d7/ds on substrates
at liquid N, temperatures.

A. K. SINHA, “Temperature and Field Dependence
of Magnetization of Amorphous (Fe, Mn)-P-C
Alloys™, J. Appl. Phys. 42 (1971) 338-42.

Reported and discussed dependence on T, applied
field and composition of the magnetization of AS
(Fei_2Mnz)y.7:P0.15Co10, Where 0.0 < x < 1.0,
quenched from the melt by a piston-and-anvil
method. (z ~ 40 pm, d7/dr up to 10° K sec™.}

S. SRINAVASA RAO, C. SURYANARAYANA, and
T. R. ANANTHARAMAN, “Metallographic and
X-ray Studies of Phase Transformations in o-8
Brasses”, Indian J. Technol. 9 (1971) 11-18.

Reported study of phase formation by both solid
state quenching and splat-cooling (QT: 1j, z ~ 15
pum) in Cu-37.0 to 42.0% Zn, including the forma-
tion of a metastable cph Hume-Rothery phase.
See also [220].

“Crystallization
Temperature—A New Parameter to Characterize
Noncrystalline Oxide Materials’, in Advances in
Nucleation and Crystallization in Glass, Ed. L. L.
Hench and S. W. Frieman (Amer. Ceram. Soc.,
Columbus, Ohio, 1972) pp. 173-82.

Reported composition-dependence of crystallization
T for several binary oxide glass systems for speci-
mens made by splat cooling or flame spraying.

J. ZBORIL and z. POSEDEL, ‘“Microstructure and
Hardness of Fe-Mo-C and Fe-Ti-C after Rapid
Cooling from the Melt”, Z. Metallk. 611970) 214-17
(in German). See Chem. Abs. 72 (1970) 124235m.

Reported suppression of MoC formation in Fe-Mo-C
Cooled from the melt at >10° K sec~? and increased
hardness of Fe-Ti-C alloy with increasing dT/d¢
from the melt. Alloys were melted in a plasma arc
under Ar and cooled by impact spreading batween
water-cooled Cu substrates. (cf. QT: 5b, 6c and 6j.)
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TABLE Ic Self-substrate methods (QT: 11a-c) of rapid quenching from the liquid to the solid state

Desig- Heat Environment Thickness Cooling  Alloys References
nation source melted rate tested
(d7/dr)
Ag-Cu Mutsuzaki er a/ [138]
Al-Ag, Kaneko and Ikeuchi [110]
Al-Cu
Air up to 300 pm ~10°K  Al-Fe Jones [355]
11a Spark ] sec™1
discharge WC, Co, Krainer and Robitsch [116, 200-1]
WC-Co
Kerosene dielectric WC-Co  Filimonenko ez al [386]
| Liquid inert gas 100 A particles Ni, Cu-Ag Ruppersberg and Bold [A39]
L etc.
11b Electron  Vacuum Al-Si, Hiller [61], Lux and Hiller [68]
beam Al-Mn
(10 to 60 pm  ~10°K  Al-Fe Jones [355]
sec™!
e Laser Air 20 to 200 pm Fe-W, Laridjani et al [A27]
Ag-Ge
up to 330 um  ~3.7 x 2024 Al, Elliott ez al [A12]
L 10° K sec~? Ag-Cu

4. Appendix 1: Author index for 1958-72

ABE, H., 177,178

AHLBORN, H., 51, 346

ALTMANN, J., 179

ANANTHARAMAN, T. R., 1, 2, 20,
34,59, 79-82, 88, 92, 95, 146, 180-1,
203, 207-9, 213, 216-20, 246, 401,
Al,A13

ANDERSON, J. W., 42

ANDREEVA, A. YA., 73-5

ARAT, T., 373, A2, A50

ASHBY, M. F., 372

BABIC, E., 21-2, 52, 96, 259-60,
300-5, 384-5, A51-2

BAGLEY, B. G., 223

BAKER, J. C,, 97

BAKER, J. N., 23

BALLUFFI, R, W., 53

BANERJEE, D., 34

BARMATZ, M., 350, 385a

BASHEV, V. F., 99

BEGHI, G., 54, 347-9

BENNETT, C. H., 224

BEVER, M. B., 194

BIENVENU, Y., 204

BITLER, W. R., 23

BLANK, E., 261, A3-AS

BLETRY, J., 98

BOLD, H. J., A39

BONEFACIC, A.,64,77,111,158-62,
274,282-3, 295, 366, 370-1

BOOTH, A. R., 24,374

BORROMEE-GAUTIER, C., 182

BORTOLANI, V., 225

BOSE, §. K., 262, 280-1

BOUCHER, B. Y., A6, A7

BOWER, T. F., 375

BREKHARYA, G. P., 133

BREWSTER, P., A57

BROOKS, J. A., A3l

BROWER, W. E., 55

BUEHLER, E., 39, 343-5, 383

BURDEN, M. H., 29, 40, 56, 368

BUROV, L. M., 99-102, 143, 163,
263-4,275,291-2, 297-8

BURTON, 1. 1.,265

CAHN,J. w., 97

CAHN, R. W., 226, A27, A35

CARGILL, G. §., 227

CARYLL, D. B., 376

CASTLEMAN, L. S., 58, 267

CHADWICK, G. A., 87, A25, A36

CHAO, C. C., 103, 123, 1834

CHARLES, J. A., 24, 374

CHEN, H. S., 25, 223, 228-32, 350-1,
381, 385a, A8, A28, A53

CHEN, W. Y. K., A9

CHYUCZEWSKI, M., 385b

CLAUER, A. H., A30

COHEN, M., 147-50, 210-11, 248

COHEN, M. H., 233

CONRAD, H., 157
CORCHIA, M., 225
CORENZWIT, E., 324
CREWDSON, R, C., 235

DANIEL, A., 387

DARTYGE, E., A10

DAS GUPTA, K., 234

DAVIES, H. A., All

DEAN, W. A., 41

DEMESHKIN, V. 1., 143

DERUYTTERE, A., 93, 296

DIBLING, R. C., 368

DIXMIER, J., 104, 268-9

DOGGETT, A. G., 272-3

DONKERSLOOT, H. C., 266

DORWARD, R, C., 377

DUWEZ, P., 3-11, 26, 103, 105-6,
123-5, 183-5, 221, 235, 239, 242-3,
254, 289, 306-7, 336, 341, 380, A42

DZENZERSKY, V. A., 399

ELLIOTT, W. A., Al2
ERINA, T. YA., 399
ESCAIG, B., 387
ESSLINGER, P., 57, 352-3

FERRAGLIO, P. L., 58, 267, 286
FILIMONENKO, V. N., 386
FILONENKO, V. A., 186, 236
FINKEL, V. A., 141-2
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FLEMINGS, M. C., 55, 375

FOERSTER, G. S., 361

FONTAINE, A., 268-9

FORD, P. J., A5l

FUJINAGA, Y., 270

FURRER, P., 12, 13, 59, 60, 94, 271,
Al3

GAGLIANO, F, P., Al2

GALASSO, F., 27, 237-8

GALUSHKO,I. M., 391

GARG, P.K., 246

GEBALLE, T. H., 324

GIESSEN,B.C., 14-17,47,107-9, 182,
187-94, 196, 206, 210-11, 214,
247-8, 379, Al4, Al15, A27, Ad4,
A60-1

GIRT, E., 21-2, 52, 384, A52

GLYUZITSKY, B. D., A6la

GOLDSTEIN, J. 1., 378

GOLDSTEIN, M., A8

GRANT, N. J., 47, 49, 108-9, 182,
188-9, 192-4, 196, 206, 210-11, 214,
247-8, 354, 379, A15, A37, A38,
A40, Ad4, A67

GUDZENKO, V. N., 143

GUINIER, A., 104, 268-9

GUPTA, S. P., Al6

GURLAND, J., 386

HAEMMERLE, H., A53
HAHN, §. H., 107, A60
HALDIPUR, A., 396
HALL, E., A3l
HAMILTON, D. C., 321
HARBUR, D. C., 42
HASEGAWA, R., 18, 308-16, 337,
Al7-A19
HEIKKILA, E., 30
HERMAN, H., 35, 290
HILLER, W., 61, 68
HINESLEY, C. P., 28
HULL, I. B., All
HULL, G. W., 324

IIDA, §., 395
IKEUCHI, J., 110
ISHIDA, Y., 3924
ITAGAKI, M., 108
iTo, K., 177-8

JACKSON, K. A., 62

TACOBS, M. H., 272-3

JANSEN, C., 109, 379

JENA, A. X., 194

JONES, H., 29, 37, 40, 43-4, 56, 355,
368, A20-A22

JORDAN, C. B., 195

JOUFFREY, B., 387

742

JUSTI, S., A54

KAHKONEN, H. A., A23, ASS

KAMMERDINER, L., A24

KANE, R. H., 188, 196

KANEKO, H., 110

KANKELEIT, E., 338

KARNOWSKY, M. M., 285

KATO, M., 3924

KAUFMANN, A. R., 63, 356-9

KAWAIE., 138

KAWASHIMA, M., 293

KELLERER, H., 360

KHERA, S. K., 388

KIM, K. S., A65a

KIM, Y. B., A65a

KIRCHNER, H. 0. K., A25

KIRIN, A., 64, 111, 274

KLEMENT, w., 105-6, 112-15, 180-1,
185, 197-9, 202-3, 239

KOLESNICHENKO, K. YE., 163-5,
297-8

KOLOMOYTSEVA, L. F., 169-70, 275

KOMATSU, N., 373, A2, A50

KORBER, K., AS54

KOSTER, U., 276, A26

KOVALENKO, V. V., 277

KRAINER, E., 116, 200-1

KRANIJC, K., 65, 278

KRAUSS, G., Al2

KRSNIK, R., 21-2, 52, 96, 259-60,
300-3, 384-5, A52

KUMADA, K., 279

KUMAR, R., 66, 262, 280-1

KUNSTELJ, D., 282-3

KUSHNEREVA, A. K., 117-18, 153

KWEI, T. X., 381

LAHTEENMAKI, 1., 30, 67

LAINE, E., 30, 67, A56

LAMBERT, M., A10

LARIDJANI, M., A27, A35

LAWRENCE, G. D., 361

LEAMY, H. J., 350, 385a, A28

LEFEVER, R. A., 205

LEONTIE, B., 21-2, 52, 96, 259-60,
300-4, 384-5, AS2

LEROUX, G., Al0

LESUEUR, D., 240-1, 389

LEVELUT, A. M., Al0

LIANG, V. K. C., 317

LIMINA, L. P., 36, 119, 154-5

LIN, S. C. H., 242, 306, 318-19, 339

LINDE, R. K., 120-1, 284

LITVIN, B. N., 166

LOGAN, J., 372

LOHBERG, K., 45-6, 179, A54

LOOMAN, B., 360

LONGWORTH, G., 339

Lvo, H-L, 115, 122-5, 180-1, 183-4,
202-3, 243, 320-2, 389a, A24

LUX, B., 68

LYUKEVICH, R. B., 167-70

MADDIN, R., 33, 362, 369, A29

MAITREPIERRE, P. L., 244, 323

MAJESKE, F. J., 378

MAKSIMENKO, A. P., 163

MALHOTRA,S.L., 92

MARAMAN, W.J., 42

MASUMOTO, T., 362, A29

MASLOV, V. V., 169

MASSALSKI, T. B., 204

MATERA, R., 54, 347-9

MATTHIAS, B. T., 324, 345

MATYJA, H., 47, 385b

MCCARTHY, G. 7., 255-6

MCCOMB, J. A., 69

MERRIAM, M. ¥., 321

MERZ, D., 51, 346, 363

MESHII, M., 69

MIGHTON, C, E., 23

MILLER, C. E., 25

MIRKIN, L. I., 390

MIROSHNICHENKO, 1. s., 31, 48,
70-6, 126-137, 156, 391

MISHIMA, R., 3924

MISRA, S., 213

MIYAJIMA, H., 395

MOBLEY, C. E., A30

MONDON, J., 19

MORRIS, J. G., 28

MORRIS, M., 189

MOSS, M., 205, 285, 364-3, 367

MOTA, A., AS57

MUKHERIEE, K., 58, 83, 267, 286

MULLENDORE, A. W., 49

MULLER, H., 45-6

MULLER, W, C., 63, 357-9

MURR, L. E., A62

MUTSUZAKI, K., 138

NAGAKURA, S., 139, 270
NAYAR,P.K.K., 388

NENNO, §., 69, 279

NESBITT, E. A., 325, 383
NEWKIRK, L. R., 140, 326-8, 340
NIZZOLI, F., 225

ofxo, M., A52
OHRING, M., 396
OKETANI, 8., 139, 270

PAIC, M., 65, 366
PAPIROV,I.1.,141-2

PETRUNINA, A. N., 171-2, A47, A66
PHILOTSKY, E., A31



RAPID QUENCHING FROM THE MELT: AN ANNOTATED BIBLIOGRAPHY 1958-72

PIATTI, G., 54, 347-9

PIETROKOWSKY, P., 32

PINTO, J., 237-8

POLESYA,A.F., 143-5,277, 287,397,
A58

POLK, D. E., 224, 245, A32, A33

POND, R., 33

POSEDEL, Z., 402

PREDECKI, P., 49, 206

PREDEL, B., A34 A59

PRODAN, A., 77

RAMACHANDRARAO, P., 1, 20, 34,
78-82, 146, 207-9, 246, A25, A27,
A35-6

RAO,P.R., 82

RAPP, 0., 329

RASTOGI, P. K., 83, 288-9

RAVI, K. V., A3l

RAY, R., 107, 190, 247, A37, A60-1

RAY,R.P., 265

REVCOLEVSCHI, A., A38

REVYAKIN, A. V., A6la

RICHMAN, M. H., 386

RIZZUTO, C., 301, 305, A5l

ROBERGE, R., 35, 290

ROBITSCH, 1., 116, 200-1

ROCAK, D., 366, 370-1

ROY, R., 212, 250-3, 255-6, 40la,
A63-4

RUHL, R. C., 50, 147-50, 210-11, 248

RUPPERSBERG, H., A39

RUSSELL, R. B,. 359

SADOC, J. F., 330

SALAMONI, F., 305, A51

SALLI, I.V., 31, 36,76, 84-6, 117-18,
134-5, 151-6, 398-9

SAMARIN, A. M., A6la

SARIN, V. K., A40

SARJEANT, P. T., 212, 249-53

SCHLUCKEBIER, G., A34, A59

SCHERBAKOV, G. 1., 170

SCHUSTER, D. M., 365, 367

SCOTT, M. G., A36

SEERGEV, G. A., 136-7, 391

SEGNINI, M., A6l

SHARON, T. E., 331, 331a, A4l

SHERWOOD, R. C., 325

SHEYKO, T.1., 99, 173, 291-2

SHINGU, P, H., 293

SHVETS, V. §., 399

SIMMONS, P. 0., 53

SINGH, H. P., 213, A62

SINGH, S. N., 375

SINHA, A. K., 254, 332-3, 400, A42

SINHA, A. N., 66

SLIPCHENKO, L. P., 143, A58

SMITH, D. L., 205

SPALDING, D. R., 87

SPEAR, R. E., 41

SPEIGHT, J. D., 334, A43

SRINAVASA RAO, S., 401

SRIVASTAVA, P. K., 214, A44

STEPINA, A. 1., 144-5, 287, 397

STOERING, R., 157

STOWELL, M. 1., 272-3, 368

STRACHAN, R., 55

STUBICAR, M., 278

SUMITOMO, Y., 279

SURYANARAYANA, C., 2, 88, 209,
213, 215-20, 401, A1, A45

SUZUKI, M., 138

SUZUKI, T., 177-8

SZYMANSKI, D., 191

TAKAMORI, T., 255-6, 401a, A63-4

TAKAMURA, I., 293

THOMAS, G., §9-91

THOMAS, J. Y., 389

THURSFIELD, G., 37, 368

TIKHINSKIY, G. F., 141-2

TIWARI, S. N., 92

TODA, T., 369

TONEJC, A., 64, 96, 158-62, 259,
294-5, 370-1, A65

TOYAMA, S., 139

TSUEIL, C¢. C., 103, 140, 221, 307,
315-17, 326-8, 331, 335-41, 380,
A9, A4l

5. Appendix 2: Alloy index for 1958-72 -Ho 183
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~base 35, 304, A67

2024 alloy (Al-4.5 wt % Cu-1.5 wt % Mg-0.6 wt %, Mn)
354, A12

7075 alloy (Al-5.5 wt %, Zn-2.41 wt % Mg-1.52 wt %,
Cu-0.31 wt % Cr) A30
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-Co 113
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-Sb 49, 50, 194, 206, Al
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-Sm 183
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-Tm, -Y 183
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27,237
-Ta, -W, -Zr 237

Be 63,142
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133, 182
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-Au 15, 16,17, 193
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-Cu 193
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Jdn 179, 189
N 193
-Pb 179, 209, 213, 215
-Pd 193
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Sb 48,133, 137
Sn 86, 134, 135, 156, 196

-Mn 39

-Mn-Mo 39

-Mo 39

-Mo-Nb, -Mo-Ta, -Mo-W 345
-Nb-Ta, Nb-W 345

-Ta-W 345

-W 39, 200

Polyethylene 381

Cd 67, A39, A56

-Au, -Bi, -Ga 214
Jn 209, 214
-Mg A57

-Pb, -Sb 214
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-Sn 196, 209, 214 -C-Ru 149
-C-Si 147, 149
Ce A39 -C-Ti 401
-Cu 114
d -Ga 122, 140, 328
-Agk 14 -Mn-O 376
Co 95, 113, 116, 124, 201 -Mn-O-S 374
-Al 124 -Mo 143
-Au 113, 124, 238 -Ni 55, 150, 378
-C 85, 86, 126, 127, 128, 132, 135, 148, 156, 391 -O-Si 55
-Cr-Fe 383 -P-Pd 227, 244, 311, 331a, A4l
-Cu 113 -Rh 103
-Fe-V 325 -Ti 15, A37
-Ga, -Ge 124 -W 143, 390
-MM Aé65a 440C, 4340 Steel, 55
-Pr A62, A65a Tool and Cr die steels 373, A2, A50
-Si 124
-Sm A65a Ga 192
Sn 124 -Al 192, 214
-Ti 15 -Bi, -Cd, -Cu, -Ge 214
-Y A65a -Ge-Sb 106
-In 15,16

Cu 45, 46, 113, 121, 125, 138, 139, 154, 157, A39 Ni 214
-Ag 33, 34, 38, 86, 105, 121, 138, 139, 154, 155, 157, .Sn 15. 16

A39, A59 i
Al 94 Zn 214
-Be 15 Gd
-Co 113 -Ce 334
:g:zrllfz“o -Cu, -Fe A6l
T 17 -La, -Nd, -Pr 334
-Mg 179 Ge
-Ni 45, 46, 137, Al, A39 Al 118, 153, 186, 209, 215, 218, A26, A36
-Pb 36,117, 155
-Au 180, 181, 321
-Rh 125
Sb 130 -Ga-Sb 106
e -Mg 179
-Si 15 .
-Si 137
-Sm 184 Sb 15, 16
-Sn 45, 93, 130, 296 Sn 153
-Ti 15, 191, 247 Te 179
-Ti-B 361
-Zn 215, 220, 401 Hf
-Zr 247, 354, A38, A40 Mo, -W 329
Er 176
Zr 176 In
-Ag 214
Fe 114, 122, 148, 328, A39 -Bi 179, 189
B 150 -Cd 209, 214
-B-Ni 150 -Pb 214
-C 31,43, 50,70, 71, 73, 75, 76, 84, 85, 86, 127, 134, -Sb 179, 188, 195, 209
147, 148, 149, 151 -Sn 16, 209, 214
-C-Co 149 -Te 179
-C-Cr 147, 149 -Zn 214
-C-Mn 147, 149
-C-Mn-P 400 Mg 44, 166
-C-Mo 402 Al 123
-C-Ni 147, 149 -Al-O 212
-C-P 226, 227, 242, 245, 258, 288, 289, 306, 311, 318, -Cd A57
319, 339, 395, 400, A32 -Mn 166
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-0 212
-Pb 177
-Sn 178
-Zr 166
Mn
-C 39
-C-P 309, 310, 400, A42
-C-Fe-P 400
Mo

-C 39,343,345
-C-Cr, Fe or Mn 344
-Hf 329

-Ru 205

-Zr 329

-Cl 251

Nb

Al 39, A24
.C 345
-Ge 324
Ni 248

Ni 125,171, A39
-Al-Cr-Th 356 (B1900 alloy)
-Al-Nb 190
-Al-O Aé6la
-C 31, 85, 86, 126, 127, 128, 132, 134, 135, 136, 148,

155, 391
-Cr A66
-Cu 137, A39
-Er 359
-Fe-P-Pd A19
-Gd 359
-Ge 112
In 211
-La, -Mg 359
-Mo A47
-Nb 50, 171, 210, 248, A47
-P-Pd 227, 244, 323, A6
-P-Pt 254, 332, 333, A17
-Rh 125
-Si 112
-Sn 15, 112, A58
-Ta 171, 210, 248, A47
-Ti 15, A47
-U 359
V211, A66
Y 359
-Zr 172, A47

O Pure oxides 25, 212, 250, 251, 360, 367, 396
Binary oxides 249, 251, 252, 253, 401a, A63

Pb 42,78, 80, 83, 154, 182, 251, A39
-Ag A60
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-Au 214, A60

-Bi 92,182, 198, 209, 213, 215

-Cd 15,127,174, 214

-Ga 214

Mg 174

Sb 78, 174, 182, 209, 226, 246

-Sn 42,70, 84, 86, 127, 134, 135, 156, 174, 196, 399
Te 179

Pd 320

Pt

-Ag-Si 25, 226, 231, 351, A8

-Au-Si 25, 226, 231, 350, 351, 385a, A8, A28

-B-Cr-Nj 317

-Co-Si 311, 314, 316, 336, 337, 342

-Cr-Fe-Si A18

-Cr-Si 315, 337, 380, A18

-Cu-Si 25, A8, A28, A53

-Fe-Ni-P A19

-Fe-P 224, 227, 311, 331a

-Fe-Si 308, 313, 316, 331, 336, 337

-Ge 8,15,17, 226

-Ge-Si 231

-Mn-Si 312, 315, 337

“Ni-P 224, 227, 323, A6

-Ni-P-Pt A7

-Ni-Si 336, 337

Si 2,8, 15,17, 25, 27, 2247225, 226, 227, 231, 234,
235, 240, 241, 245, 257, 258, 265, 311, 316, 351,
362, 372, 380, 389, A28, A29, A32

W 320 B

115, 320
-Ag 115
-Cr-Ni-Pt 333
-Ge 215,17, 226
-Ni-P 254, 332, A17
-Ni-P-Pd A7
-Sb 2,15,17, Ad4
Si 2,15, 17, 226, 245
W 320

Rh 125

-Cu 125
-Fe 103
-Ge 15,17
-Ni 125
-Si 2,15

Sb 66, 182

-Ag 193
-Ag-Au 193

-Au 193, 194, 341
-Au-Sn 193

Bi 137

-Co 193, A43
Cr 2, Ad3

-Cu 179, 193
-Fe A43
-Ga-Ge 106
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-Ge 15,16 -Sb 179
-In 179, 188, 209, 341 -Si 25,179
~-Mn, -Ni 2, 193, A43 -Sn 179
-Pb 209 -base 226
-Pd 193, 341
-Sn 209 Ti 38, A39
-Au 266
Si -Co 15
-Ge 137 -Fe 15, A37
Pt A44 -Ni 15
-Pd, -Pt 266
Sn 388
-Ag 196, 214 Tl 322
-Al 196 -Au 15, 389a
-Au 196 -In 322
-Au-Sb 193 -Sn  AlS
-Bi 84, 127, 196
-Ca 196 U
-Cd 196, 209, 214 -Al-Si, -Be-C, -Be,-C 357
-Cu 196
-Ga 196 v
-Ge 153, 196 -Ni 21
-In 16, 195, 209, 214
Mg 196 w
Pb 15, 16, 42, 79, 196, 399 -C 39, 200, 201, 343, 345, 386
Pt 196 -Pt 320
Sb 127,132, 175, 196, 388 -Zr 329
-Te 179
T1 15, 16, Al Y 107
-Zn 196, 209 -Cu 107
-alloy 222 7n
-Ag 204
Ta -Al 84,86, 119
-Al 39 -cd 97
-Au 39 -Cu 179, 204
-C 345 -Ga 214
-In 214
Te -Mg 179
-Ag 202, 321, 327, 341 Sn 209
-Ag-Au 221
-Ag-Cu 221 Zr 176
Al 179 -Be 358
-As 25 -CO,-CLI 247
-As-Ge 255 -Dy A48
-AS-I-SC 255 -Er 176, A48
-As-Se 255 -Gd, -HO, -Lu A48
-Au 202, 321, 327, 338, 340, 341 -Mo 329
-Au-Cu 221, 307, 335, 338 -Ni-Pd 247
-Au-Fe 326 -Tb A48
-Au-Mn 326 -W 329
-Au-Pd 341’ A9 Zircany 2-Be 358
g‘u i;g 6. Appendix 3: Supplement for 1972
-Ga 2,25, 243 Al. T.R.ANANTHARAMANAaNd C.SURYANARAYANA,
-Ga-In 25 Reply to “A Comment on ‘A Decade of Quenching
-Ge 2,15, 25, 179, 243, 255, 256, 299, A64 from the Melt’”” by H. Jones, J. Mater. Sci. 7
JIn 2, 25,179, 243 (1972) 351-3. See {2, A21, A22].
-Pb 179 In replying to [A21], TRA and CS accept the
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A2,

A3.

Ad.

AS.

A6,

AT.
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applicability of all methods of estimating cooling
rate in splat cooling, the suitability of a given
method depending on particular circumstances.

T. ARAI and N. KOMATSU, “Determination of
Phases in Tool Steels Quenched from the Liquid
State”, Tersu-to-hagane 58 (1972) 899-920 (in
Japanese). See Metals Abs. 5 No. 11 (1972) 12-1381
and Trans. IST Japan 12 (1972) 322,

Reported constitutional changes in high speed steel
quenched from the melt by several techniques
including splat cooling. See also [373, AS0].

E. BLANK, “Precipitation of Fe and Annealing-Out
of Lattice Defects in Rapidly Solidified Al-Fe
alloys I. Structure and Properties of Quenched
Samples”, Z. Metallk. 63 (1972) 315-23 (in German).

Reported TEM, microhardness and resistivity
studies of Al up to 2 at. % Fe quenched from the
melt. (QT:[AS5]). Results were interpreted on the
basis of a metastable phase diagram. See also
[261, A4, A5].

E. BLANK, “Precipitation of Fe and Annealing-Out
of Lattice Defects in Rapidly Solidified Al-Fe
Alloys II. Annealing Behaviour”, Z. Metallk. 63
(1972) 324-31 (in German).

Reported TEM and hardness studies of annealing
of Al up to 2 at. % Fe quenched from the melt.
(QT:[AS]). The sequence of precipitation from
extended solid solution was interpreted by analogy
with the archetypical behaviour of Al-Cu super-
saturated solid solutions made by solid state
quenching. See also [261, A3, A5].

E. BLANK, “Very Fast Cooling of Metal Melts:
Construction of a Clap-Type Mould and Solidifica-
tion of the Melt within it”, Arch. Eisenhiittenwesen
43 (1972) 649-55 (in German).

Described hammer-and-anvil device for quenching
from the melt and considered the formation and
solidification of the sample between the hammer
and anvil. See also [A3, Ad] and Arch. Eisenhijttenw.
44 (1973) in press.

B. Y. BOUCHER, “Influence of P on the Electrical
Properties of Pd-Ni-P Amorphous Alloys”, J. Non-
Cryst. Solids T (1972) 277-84.

Reported composition limits for formation of AS
Pd-Ni-P alloys by quenching the melt and measure-
ments of the temperature dependence of resistivity
of (PANi),g0-sPz where 15 < x < 27.5. See also
[AT7].

B. Y. BOUCHER, “Electrical Properties of Amor-
phous (Pd,y_z-Ptz~Nigg)r5-Pys”’, J. Non-Cryst. Solids
7 (1972) 113-15.

Reported measurements, as a function of Pd content,
of the temperature dependence of resistivity of AS
(Pdgp_o-PtzNig)7sPys made by quenching the melt.
See also [A6].

A8.

A9,

Al0.

All.

Al2.

Al3.

Al4.

H. S. CHEN and M. GOLDSTEIN, ‘“Anomalous
Viscoelastic Behaviour of Metallic Glasses of
Pd-Si-Based Alloys™,J. Appl. Phys. 43 (1972) 1642-8.

Reported and discussed temperature and stress
dependence of viscoelastic properties near the glass
temperature for AS Pd-4 at. 9/ (Au, Ag or Cu)-16.5
at. % Si. A large activation volume for viscous flow
implied a flow mechanism involving co-operative
atomic displacements in the direction of flow.

W. Y. K. CHEN and c. C. TSUEI, “Occurrence of
Superconductivity in Simple Cubic (Au, _»Pd:) Te.
Alloys”, Phys. Rev. B5 (1972) 901-3.

Reported and discussed dependence on x of the
superconducting transition temperature of MCS
simple cubic (Au,_»Pd;) Te, with 0 < x < 6 made
by quenching the melt. Transverse magnetoresist-
ance was reported for x = 0.2.

E. DARTYGE, M. LAMBERT, G. LEROUX, and
A. M. LEVELUT, “Study of the State of Dispersion
of Solute in Dilute Solid Solutions of Al”, Acta
Metallurgica 20 (1972) 233-40 (in French). See
Metals Abs. 5 No. 8 (1972) 12-1018.

Reported low angle XRD studies of solute cluster-
ing in AI-Ni and Al-Mn extended solid solutions
made by quenching the melt and in Al-Zn super-
saturated solid solutions quenched within the solid
state. More clustering had occurred in Al-Ni while
in all cases it proceeded rapidly above 300°C.

H. A. DAVIES and J. B, HULL, “An Amorphous
Phase in a Splat-Quenched Al-17.3 at. % Cu Alloy”,
Scripta Metall. 6 (1972) 241-6.

Reported TEM and selected area diffraction evi-
dence for formation of AS Al-17.3 at. % Cu by
quenching the melt, using a gun technique in an
inert atmosphere (Ar).

W.A.ELLIOTT,F.P.GAGLIANO,and G. KRAUSS,
“Rapid Cooling by Laser Melt Quenching”, Appl.
Phys. Letters 21 (1972) 23-5,

Used Laser method (QT: 11c¢) to obtain average
d7T/dt for quenching from the melt of 3.7 x 10®
K sec for 2024 Al and to obtain TSSE of 49.2 at. %
Cuin Ag.

P.FURRER,H. WARLIMONT,and T.R.ANANTHA-
RAMAN, “Electron-Microscopic Examination of a
Splat-Cooled Ag-Ge Alloy”, Proc. Indian Acad.
Sci. T5A (1972) 103-7.

TEM and electron diffraction indicated the existence
of long-period structures in a splat-cooled Ag-15
at. % Ge alloy. It is concluded that the structure
observed may have formed by martensitic trans-
formation of a metastable bce phase first formed
on solidification.

B. C. GIESSEN and C. N. J. WAGNER, “Structure
and Properties of Noncrystalline Metallic Alloys
produced by Rapid Quenching of Liquid Alloys”,
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AlS.

Al6.

Al7.

Al8.

Al9.

A20.

A21.

in Liquid Metals, Chemistry and Physics, Ed. S. Z.
Beer (Marcel Dekker, New York, 1972) pp. 633-95

Comprehensive review of structure, formation and
properties (thermal, electronic and mechanical) of
AS metallic alloys made by quenching the melt
(139 references, to 1971).

B. C. GIESSEN, J. M. VITEK, and N. J. GRANT,
“Metastable Phases in the TIl-Sn Alloy System”,
Metall. Trans. 3 (1972) 2449-53.

Reported solid solubility extension and formation
of four new MCS phases in Ti-Sn alloys quenched
to —190°C from the melt by a gun technique.

S.P.GUPTA, “Martensitic Transformation in Splat-
quenched B8 Ag-Al Alloys”, Mater. Sci. Eng. 10
(1972) 341-56.

Reported TEM and electron diffraction study of
composition dependence, relative stability and
microstructural features of three crystallographically
distinct martensites in Ag-21 to 23.5 at. %, Al
quenched from the melt. See also J. Phys, Soc.
Japan 32 (1972) 1682 only.

R. HASEGAWA, “Spin Fluctuation Resistivity
in Alloys”, Physics Letters 38A (1972) 5-7.

Interpreted decreased resistivity with increasing T
of extended Al-Mn solid solutions and AS Ni-Pt-P
made by quenching the melt, to give reasonable
values for a spin-fluctuation 7.

R. HASEGAWA, “‘Flectrical and Magnetic Proper-
ties of Amorphous Pd-Si Alloys Containing Fe and
Cr, J. Appl. Phys. 43 (1972) 1231-4.

Reported and discussed measurements of electrical
resistivity, magnetization and magnetoresistivity of
AS FezCr,_2Pd;sSiz (0 < x < 2) made by quench-
ing the melt. The results account for the large
scatter in Kondo T and of magnetoresistivity found
earlier for AS Cr-Pd-Si alloys containing Fe as an
impurity in the Pd.

R. HASEGAWA, “Evidence for the T-* Singularity
in Kondo Alloys”, Phys. Rev. Letters 28 (1972)
1376-8.

A T-* term found in the resistivity versus T relation-
ship for AS Ni-Pd-P-base alloys containing Fe,
made by quenching the melt, was attributed to
interference between scattering by magnetic, and
by non-magnetic, impurities.

H. JONES, ‘“‘Metastability and Splat Cooling”,
J. Sheffield Metallurgical Soc. 11 (1972) 50-7.

A selective review of a range of splat cooling pheno-
mena (46 references, to 1971).

H. JONES, “A Comment on ‘A Decade of Quench-
ing from the Melt’,” by T. R. Anantharaman and
C. Suryanarayana’, J. Marer. Sci. 7 (1972) 349-51.

Questioned critical comments in ref. 2 about the
eutectic method [40] as against the dendrite method

A22.

A23.

A24.

A25.

A26.

A27.

A28,

[41, 477 of estimating d7/d¢ in splat cooling. For
reply see [Al1] and for further comment see [A22].

H. JONES, “Comments on Author’s Reply to ‘A
Comment on “A Decade of Quenching from the
Melt” >, J. Mater. Sci. 7 (1972) 353-4.

In replying to [A1], underlined the need to cross-
check various methods of estimating d7/ds for the
same conditions.

H. A. KAHKONEN, “Precipitation in Al-Ag Alloys
Quenched from the Liquid State”, Metall. Trans.
3 (1972) 739-40.

Reported small angle XRD studies of ageing of
Al-10 to 50 wt % Ag solid solutions made by
quenching the melt. (QT: 6i, substrate 7, 20°C or
—90°C.) See also [A55].

L. KAMMERDINER and H-L. LUO, “Supercon-
ductivity in the Nb-rich Nb-Al Alloys™, J. Appl.
Phys. 43 (1972) 4728-31.

Reported lattice constants and superconducting
transition temperature 7. for annealed Nb-18 to
25.2 at. % Al alloys made by both quenching the
melt and sputtering. The highest 7. was 18.6 K
for quenched samples at 16.6 K for sputtered
samples.

H.O.K.KIRCHNER,P.RAMACHANDRARAO, and
G. A. CHADWICK, “Decomposition of the Meta-
stable Phase in the Ag-Ge System”, Phil. Mag. 25
(1972) 1151-60.

Reported DTA, XRD and TEM studies of the
two-stage decomposition on annealing of MCS
cph Ag-23 at. %, Ge made by quenching the melt,

U. KOSTER, “Metastable Phases in Rapidly
Solidified Al-Ge Alloys™, Z. Metallk. 63 (1972)
472-9 (in German).

Reported XRD and electron diffraction evidence
for formation of three MCS phases in Al-Ge alloys
quenched from the melt. These decomposed
eutectoidally to Al and Ge equilibrium solid
solutions on annealing. See also [276].

M.LARIDJANI,P.RAMACHANDRARAO,andRrR.W.
CAHN, “Metastable Phase Formation in a Laser-
Irradiated Ag-Ge Alloy™, J. Mater. Sci. 7 (1972)
627-30.

Reported XRD and metallographic evidence for
formation of MCS cph Ag-21 at. % Ge by laser-
melt-quenching.

H. J. LEAMY, H. §. CHEN, and T. T. WANG,
“Plastic Flow and Fracture of Metallic Glass’,
Metall. Trans. 3 (1972) 699-708.

Reported tensile flow and fracture behaviour of
three Pd-20 at. % Si based alloys in the glassy,
microcrystalline and fully crystalline conditions.
Results for glassy materials were interpreted in
terms of plastic flow via localized strain concentra-
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A29.

A30.

A3l

A32.

A33,

A34.

A3s.
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tions and fracture initiated by catastrophic adia-
batic shear.

R.MADDINand T. MASUMOTO, ‘“The Deformation
of Amorphous Pd-20 at. % Si”*, Mater. Sci. Eng. 9
(1972) 153-62.

Reported studies of time-dependent mechanical
properties of AS Pd-20 at. % Si made by quenching
the melt. On this basis, a model was developed for
formation in the AS phase of crystalline islands,
growing with the application of 7, stress and time.

C.E.MOBLEY, A. H. CLAUER, and B. A. WILCOX,
“Microstructures and Tensile Properties of 7075
Al Compacted from Melt-Spun Ribbon”, J. Inst.
Metals 100 (1972) 142-5.

Reported microstructure and mechanical properties
of hot-pressed and extruded melt-spun ribbon of
7075 Al. Heat-treatment gave a grain size of 1 to
10 pm, a yield strength 109 higher than for the
conventionally-produced alloy, and superplasticity
at ~400°C.

E. PHILOFSKY, K. V. RAVI, J. BROOKS, and
E. HALL, “Phase Transformations in FEutectic
Au-Si Alloys on Single Crystal Si”, J. Electrochem.
Soc. 119 (1972) 527-30.

Reported metallographic, resistivity, XRD and
electron diffraction studies of phase transformations
in Au-18.6 at. % Si films solidified on Si single
crystal wafers at various d7/d:z. Metastable struc-
tures were obtained at d7/ds > 10® K sec™™.

D. E. POLK, “The Structure of Glassy Metallic
Alloys”, Acta Mertallurgica 20 (1972) 485-91.

A structural model was shown to account well for
the preferred composition range, radial distribution
function and densities of AS metallic alloys and
their excess entropies of mixing in the liquid state,

D.E.POLK and D. TURNBULL, “Flow of Melt and
Glass Forms of Metallic Alloys”, Acta Metallurgica
20 (1972) 493-8.

Reported and discussed dependence on T of
viscosity of AS Au-13.65 at. %, Ge-9.45 at. % Siin
relation to behaviour of the liquid form. Non-
Newtonian flow was predicted above a critical
strain-rate beyond which the AS structure becomes
non-homogeneous.

B. PREDEL and G. SCHLUCKEBIER, “On Meta-
stable Phases in the Al-Ge System Obtained by
extremely Rapid Solidification™, Z. Merallk. 63
(1972) 198-203 (in German).

Reported lattice parameters and decomposition by
continuous precipitation above 200°C of solid
solutions extended up to 13 at. % Ge in Al by
quenching the melt.

P. RAMACHANDRARAO, M. LARIDJANI, and
R. W. CAHN, “Diamond as a Splat-Cooling
Substrate”, Z. Metallk. 63 (1972) 43-9.

A36.

A37.

A38.

A39.

A40.

Adl.

Reported TSSE of 17.3 at. %, Cu in Al and forma-
tion of AS Al-30 at. % Ge (eutectic compositions
at equilibrium) using a gun technique with a liquid
nitrogen-cooled diamond quenching substrate.

P. RAMACHANDRARAO, M. G. SCOTT, and G. A,
CHADWICK, “Constitution and Microstructure of
Rapidly Solidified Al-Ge Alloys™, Phil. Mag. 28
(1972) 961-82.

Reported XRD, TEM, electron microanalysis and
DTA studies of splat-cooled Al-15 to 50 at. % Ge.
Local dT/dr estimated by the dendrite method [41,
47} indicated TSSE up to 50 at.% Ge at the
highest dT/dr (~10° K sec*) and formation of two
MCS phases at ~10%sec~* to 10® K sec~1. A further
transitional MCS phase formed on thermal
decomposition.

R. RAY, B. C. GIESSEN, and N. 7. GRANT, “The
Constitution of Metastable Ti-Rich Ti-Fe Alloys:
An Order-Disorder Transition”, Metall. Trans. 3
(1972) 627-9.

In studies of splat-cooled Ti-10 to 50 at. 9, Fe
alloys, reported formation of a partially disordered
off-stoichiometric solid solution at 35 to 50 at. 9; Fe.

A.REVCOLEVSCHI and N. J. GRANT, “Study of a
Splat-Cooled Cu-Zr Noncrystalline Phase”, Metall.
Trans. 3 (1972) 1545-8.

Reported formation of AS Cu-40 at. %] Zr by
splat cooling and its thermal decomposition at
477°C with a heat release ~700 cal mol-*. High
resolution TEM showed no trace of crystallinity in
the AS-phase but showed gradual crystallization on
heating.

H.RUPPERSBERG and H. J. BOLD, “Preparation of
Ultrafine Powder by Spark FErosion in Liquid
Inert Gases”, Metall. 26 (1972) 34-8 (in German).
See Metals Abs. 5 No. 7 (1972) 54-0328.

Reported formation of metastable phases in
100 A powders of several pure elements and
Cu-40 at. % and Cu-Ni formed and gquenched
from the melt by electro-discharge machining under
liguid inert gases.

V.K.SARINand N. J. GRANT, “Cu-Zr and Cu-Zr-
Cr Alloys Produced from Rapidly Quenched
Powder”, Metall. Trans. 3 (1972) 875-8.

Reported microstructures and mechanical proper-
ties of Cu-0.2 to 0.8 at. % Zr and Cu-0.1 at. %, Zr-
0.32 at. %, Cr hot extruded from powder made and
quenched from the melt by nitrogen atomization
(dT/dr ~ 10° to 10* K sec™?).

T. E. SHARON and c. C. TSUEI, “Magnetism in
Amorphous Fe-Pd-P Alloys™, Phys. Rev. B5 (1927)
1047-64.

Reported Fe®? Mossbauer study of magnetic
properties of AS (FezPdgy_z)Pyg with 13 < x < 44
made by quenching the melt. Results indicated
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A42,

Ad3,

Ad4,

A45.

Ade,

A47.

weakly coupled Fe atoms in all the alloys residing A48, r.

in low effective fields and thereby giving rise to a
Kondo effect.

A.K.SINHA and P. DUWEZ, “Radial Distribution
Function of Amorphous Mn-P-C Alloy”, J. Appl.
Phys. 43 (1972) 431-44.

Reported XRD determination of the radial
distribution function of AS Mn-15at. ¢, P-10at. % C
made by quenching the melt. A structural model
based on dense random packing of Mn atoms with
metalloid atoms in interstices was considered.

j. D. SPEIGHT, ‘“Metastable Phases in Liquid-
Quenched Alloys of Cr and Mn with Sb”, Metall.
Trans. 3 (1972) 1011-12.

Reported XRD studies of the constitution of
splat-cooled Sb alloys with Cr, Mn, Fe, Co and Ni.
New MCS phases were found for 6 to 12 at. 9 and
9.7 to 12 at. % Mn.

P. K. SRIVASTAVA, B. C. GIESSEN, and N. 7.
GRANT, “A Noncrystalline Pt-Sb Phase and Its
Equilibration Kinetics”, Metall. Trans. 3 (1972)
977-82.

Reported formation by splat cooling of AS Pt-30
to 43 at.% Sb and Si-32 at. % Pt and XRD,
electron diffraction and TEM studies of the
decomposition kinetics of AS Pt-349; Sb (eutectic
at equilibrium).

C. SURYANARAYANA, “Metallography of Al-Ge
Alloys Quenched from the Melt”, Trans. Indian
Inst. Metals 25 No. 1 (1972) 36-42.

The Al-rich metastable phase in Al-Ge alloys was
identified by optical microscopy as forming six-
faced pyramids, mostly regular but occasionally
distorted. A smaller amount of superheat yielded
truncated pyramids. Electron microprobe analysis
aided in establishing the composition of the
pyramids. See also [219].

D. R. UHLMANN, “A Kinetic Treatment of Glass
Formation™,J. Non-Cryst. Solids 7 (1972) 337-48.

Presented kinetic treatment of glass formation
based on the construction of time-7-transformation
curves. Comparison with experimental data
dependent mainly on a knowledge of viscosity
versus T relationships and included AS Au-Ge-Si
made by splat-cooling.

N.I. VARICH and A. N. PETRUNINA, “Metastable
Phases in Binary Alloys Crystallized at High
Cooling Rate”, Fiz. Metal. Metalloved. 33 (1972)
335-8 (in Russian). See Metals Abs. 5 No. 8 (1972)
12-1047. English version to appear in Phys. Metals
Metallog. 33 No. 2 (1972). .
Reported metallographic and XRD study of Ni
up to 409 (Ta, Mo, Nb, Ti or Zr) solidified at
d7/dr ~ 10® K sec~'. Quenching from the melt at
2000°C gave maximum TSSE, while from 1900°C
gave MCS as well.

A49.

WANG, “Formation of Metastable Low
Temperature, Allotropic Solid Solutions in Rare
Earth-Zr Systems”, Metall. Trans. 3 (1972) 1213-21.

Reported use of splat-cooling to obtain TSSE of
Gd, Tb, Dy, Ho, Er and Lu in Zr, complete for
Dy, Ho, Er and Lu in Zr. A martensitic trans-
formation was reported at d7/ds > 107 K sec™™.
See also [176].

H.WARLIMONT, “Extremely Rapid Solidification™,
Z. Metallk. 63 (1972) 113-18 (in German).

A review of information on techniques of solidifica-
tion at high d7/ds, and of the resultant micro-
structures, properties and possible commercial
applications.

Addendum for 1972

A50.

A5l

A52.

AS3.

As4.

T. ARAI and N. KOMATsU, “Heat Treatment
Characteristics of Tool Steels Quenched from the
Liquid State™, Tetsu-to-Hagané 58 (1972) 1246-63
(in Japanese). See Metals Abs. 6 No. 1 (1973)
56-0041.

Compared hardness values after heat treatment of
tool steels quenched from the melt with those of
the same forged steels. Hardness differences were
attributed to expected differences in carbide particle
sizes. See also [A2].

E. BABIC, P. J. FORD, C. RIzzZUTO, and E.
SALAMONI, “Superconductivity and Localized
Spin Fluctuations in Concentrated Al-3d-Transition
Metal Alloys”, J. Low Temp. Phys. 8 (1972) 219-28.

Reported and discussed measurements of super-
conducting transition 7" as a function of concentra-
tion for extended solid solutions of Ti, V, Cr, Fe
and Co in Al prepared by quenching the melt.

E. BABIC, R. KRSNIK, B. LEONTIC, M. 0CKO,
z.vUulié, 1. zori¢, and E. GIRT, “Temperature
Dependent Impurity Resistivity in Al-based 3-d
Transition Metal Alloys”, Solid State Commun. 10
(1972) 691-5.

Reported and discussed measurements at 4.2 and
500 K of impurity resistivity as a function of
concentration for extended solid solutions of Ti, V,
Cr, Fe, Co and Ni in Al prepared by quenching the
melt.

H.S. CHEN and H. HAEMMERLE, “Excess Specific
Heat of a Glassy Pd,_ ;75 Cuy,o5 Sig.165 Alloy at Low
Temperature™, J. Non-Cryst. Solids 11 (1972) 161-9.
Reported and discussed measurements of specific
heat of Pd-6 at. % Cu-16.5 at. % Si alloy as a
function of T between 2 and 18 K for both its
glassy form as-quenched from the melt and a
crystalline form produced by subsequent annealing.

S. JUSTI, K. KORBER, and K. LOHBERG, “A
Contribution to the Problem of Refinement of Al-Si
Alloys”, Giessereiforschung 24 (1972) 37-44 (in
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A56.

A5T.

AS8.

A59.

A60.
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German). English version to appear in Giesserei-
Sforschung in English.

Included effect on microstructure of cooling Al-Si
eutectic alloy from the melt at d7/dr ~ 10° to
108 K sec™,

H. KAHKONEN, “Small-angle X-ray Diffraction
Study of Pre-precipitation in Al-Ag Alloys
Quenched from the Liquid State™, Physica Fennica
(Collected Reprints) A7 No. 4 (1972) Paper No. 399.

Reported increase in mean size of GP zones in
ageing Al-15 and 20 wt 9 Ag rapidly quenched
from the liquid state. See also [A23].

E. LAINE, “Effect of Liquisol Quenching upon
Lattice Parameters and Vacancy Concentration of
Cd”, Phys. Stat. Sol. a13 (1972) K27-30.

Reported smaller Iattice parameters for Cd rapidly
guenched from the melt (QT:6i, d7/dr > 10°
K sec™, z ~ 25 pm), than for slowly cooled powder,
values tending to those of the powder on annealing.
The results were interpreted as indicating a vacancy
concentration ~4 x 10~2 at the melting point. See
also [67].

A. C. MOTA, P. BREWSTER, and R. WANG,
“Superconductivity in the Mg-Cd System: Extra-~
polated T¢ for Pure Magnesium”, Phys. Letters 41A
(1972) 99-101.

Reported measurements of superconducting transi-
tion T as a function of concentration for continuous
metastable solid solutions of Mg-Cd alloys made
by quenching the melt, extrapolating the results to
obtain a value of 4.5 x 102 K for pure Mg.

A. F. POLESYA and L. s. SLIPCHENKO, “Phase
Composition of Ni-Sn Alloys Quenched from the
Liquid State”, Izvest. VUZ, Tsvetnaya Met. 1972
No. 3 pp. 128-33 (in Russian). See Metals Abs. 6
No. 1 (1973) 11-0054.

Reported formation of orthorhombic MCS phase
on quenching from the melt Ni-Sn alloys close to
the eutectic composition.

B.PREDEL and G. SCHLUCKEBIER, “Investigation
of the Structure, Thermodynamics and Kinetics of
Decomposition of Metastable Ag-Cu Solid Solu-
tions Produced by Splat Cooling”, Z. Metallk. 63
(1972) 782-9 (in German).

Reported and discussed lattice parameter measure-
ments for continuous Ag-Cu solid solutions made
by quenching the melt and calorimetric studies of
their decomposition on annealing.

R.RAY,S. H. HAHN, and B. C. GIESSEN, “Super-
conductivity of Nonsubstitutional Solid Solutions
Pb(Ag) and Pb(Au)”, Acta Metallurgica 20 (1972)
1335-7.

Reported measurements of superconducting transi-
tion T as a function of concentration in extended
Pb-up to 12 at. % Ag or Au made by quenching

the melt. The results were consistent with a di-
substitutional model in which two solute atoms
substitute for one solvent atom. See also [A61].

A61. R. RAY, M. SEGNINI, and B. ¢. GIESSEN, “Con-
centrated Disubstitutional Metallic Solid Solu-
tions™, Solid State Commun. 10 (1972) 163-7.

Reported XRD and density measurements for
extended solid solutions of up to 15 at. % Cu and
Fe in Gd made by quenching the melt. Results were
consistent with a disubstitutional model. See also
[A60].

A6la. A. V. REVYAKIN, B. D. GLYUZITSKY, and
A. M. SAMARIN, “Equipment for the Solidification
of Refractory Metals at High Cooling Rates”,
Zavod. Lab. 38 (1972) 368-9 (in Russian). See
Metals Abs. 6 No. 2 (1973) 22-0156. Translation to
appear in Ind. Lab. (1972).

Described apparatus for rapid cooling of refractory
and reactive metals from the melt, by melting drops
from a rod on to a rotating Cu disc (z = 100 to
200 pm). Gave formula for d7/dz and illustrated
grain refinement at high d7/ds for Nb-29% ALO;.

A62. H. P. SINGH, R. WANG, and L. E. MURR, “Direct
Observation of Dislocations in Splat-cooled CosPr”,
J. Mater. Sci. 7 (1972) 1346-8.

Reported identification of dislocations in splat-
cooled Co-20 at.%, Pr by formation of TEM
Moiré patterns in layered samples.

A63. T. TAKAMORI and R. ROY, “Preparation of Thin
Glass Films for Transmission Electron Microscopy
by Splat Cooling™, J. Amer. Ceram. Soc. 55 (1972)
538-9.
Reported formation by splat cooling of specimens
suitable for TEM in SiQ,-rich concentrations of
Si0,-Al, O, glasses.

A64. 1. TARKAMORI and R. ROy, ‘“‘Splat-Cooling in
Controlled Atmospheres™, J. Non-Cryst. Solids 11
(1972) 251-4.

Describes modification of QT:1f [250] to allow
operation in controlled atmospheres, obtaining a
glass-forming composition range for Ge-Te similar
to Duwez [8]. See also J. Mater. Sci. 8 (1973) 415.

A65. A. ToNEJC, “Phase Transformations in Al-rich
Al-W Alloys Rapidly Quenched from the Melt”,
J. Mater. Sci. 7 (1972) 1292-8.
Reported XRD study of as-quenched constitution
and annealing behaviour (50 to 650°C) of Al-4.3
to 11.7 wt % W quenched from the melt by a two-
piston method. Presence of MCS phases increased
the resistance to decomposition of the extended
Al solid solution.

A65a. R. WANG,K.S.KIM, and Y. B. KIM, “Preparation
of Fine Powders of Rare Earth-Co by Rapid
Quenching Technique”, in Digests of Intermag
Conference, Kyoto, April 1972, Inst. of Electrical
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A66.

and Electronic Engrs., New York, 1972, Paper 37.1.
Reported increased coercive forces for Co; (Pr,
MM, Y or Sm) powders made by splat cooling
(QT:1a, d7jdt ~ 10" K sec™) and bonded with
€poxy resin,

N. I. VARICH and A. N. PETRUNINA, “Crystal-
lization of Ni-Cr and Ni-V Alloys at Very High
Cooling Rates”, Izvest VUZ, Tsvetnaya Met. 1972
No. 2 pp. 92-5 (in Russian). See Merals Abs. 5
No. 12 (1972) 12-1482.

Reported XRD and microhardness studies of

Ag7.

TSSE up to 54 at. % Cr and 53 at. %, V in Ni by
quenching the melt d77ds ~ 10® K sec™?). In Ni-Cr,
and MCS phase Cr;Ni formed at high superheat.

J. viTex and N. J. GRANT, “Cooling Rates in
Splat Cooling”, J. Mater. Sci. 7 (1972) 1343-4.

In commenting on [2, Al, A21, A22], pointed out
the effect of atmospheric conditions on d7/d¢ and
the possibility of using extent of solute super-
saturation as another indicator of d77dz.
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