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| —PROPERTIES OF METALS

(Continued from pp. 2-6.)

Aluminium : Resistance to Corrosion and Use of the Metal in the Chemical
Industry. Am. Matagrin (Rev. Chim. Ind., 1933, 42, 66-72, 99-102, 128-
132).— A review, discussingh corrosion-resistance, foundry practice, rolling,
solderin?, drawing, uses in the dairy, brewing, rubber and chemical industries’
and profection by anodic oxidation.-—E. S. H.

fHas Aluminium a Transformation Point P 0. Tiedemann (Metallwirt-
schaft, 1933, 12, 669-671).—T. has previously described (see J. hist. Metals,
1926, 35, 540) phenomena in aluminium which point to the existence of a
transformation point; up to the present no satisfactory exq_lanation of these
has been advanced, nor have they been contradicted. he fact that the
temperature curve for a number of properties shows no inflection is no indica-
tion_ of the absence of a transformation. The literature on transformations
in zinc and cadmium is discussed.,—v. G.

fOn Investigations of the Alleged Allotropy of Aluminium. A. Schulze
(Metallwirtschaft, 1933, 12, 667-669).—A review of articles published on this
subject to date leads to the conclusion that aluminium has no transformation
point and that observed irregularities in the temperature curves of various
properties are due to the effects of impurities.—v. G.

Amorphous-Crystalline, Transformation of Arsenic and Antimony. G R.
Levi anJ)D. Ghiron (Atti R. Accad. Lincei Rend., 1933, [vi], 17, 565-569;
Chem. Zentr., 1933, 104, 11, 3082).— The conversion of amorphous antimony
into the crystalline form is accelerated by such catalysts as hydrochloric
acid and hydriodie acid; there is no definite transformation temperature,
but the change can occur at 180° C., although 270° C. was previously thought
to be the minimum temperature. Reduction of antimony chloride to metal
invariably yields the amorphous form, whereas reduction of other salts
in the absence of chlorides yields the crystalline form. Rapid heating of the
amorphous form causes the change to occur explosively, but explosion may
be avoided by prolonged heating at low temperatures.—A. R. P.

*On a Polymorphic Transformation of Calcium. A. Schulze and H. Schulte-
Overberg (Metallwirtschaft, 1933, 12, 633-635).— Thermal, electrical, and
dilatometric tests on calcium containing 4-6% of impurities, including carbon,
oxygen, a trace of iron, and 1-7% nitrogen, indicate the existence of a trans-
formation at 430°450° C. accompanied by a heat evolution of 2-3 4 0-3
cal./grm.—v. G.

*X-Ray Investigations on Calcium at High Temperatures. L. Graf
(Metallwirtschaft, 1933, 12, 649-653).—X-ray examination of the calcium
used by Schulze and Schulte-Overberg (cf. preceding abstract) showed that
the metal is face-centred cubic at low temperatures (a = 5-56 A. at 20° C)
and body-centred cubic above 450° C. (a = 4-43 A. at 480° C). The re-
crystallization temperature of cold-worked calcium is about 350° C.—v. G.

“Measurements on Contact Potential Difference between Different Faces of
Copper Single Crystals. Bernhard A. Rose (Phys. Rev., 1933, [ii], 44, 585-
588) Cf. J. Inst. Metals, 1933, 53, 482. The contact p.d. between (111)

* Denotes a paper describing the results of original research,
f Denotes a first-class critical review.
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and (100) faces of single crystals of copper has been measured at different stages
of a thorough outgassing treatment. The first effect of outgassing is to
reduce the surface gas layer to a thickness at which it has a definite crystal
structure related to that of the underlying copper. Although further
treatment removes the residual gas, it also produces new crystal facets by
evaporation of copper, so that a true final state cannot be obtained. The
results indicate that the contact p.d. between the above two faces is at least
0-384 v., and is probably greater than 0-463 v. These values are much greater
than was expected for a symmetrical cubic crystal. For polycrystalline copper
the contact p.d. between the plates falls to only 0-01 v. after outgassing.
—W. H.-R.

The Formation of Oxide Films on Gold and Iron. William James Shutt
and Arthur Walton [Trans. Faraday Soc., 1933, 29, 1209-1216).—The
passivation of gold by treatment with alkalis is explained, on the basis of the
oxide film theory of passivity, by the interaction of the gold with the solution
to form a layer of gold oxide which can be rendered fully passive by sub-
sequent anodic treatment. The chemical reaction by which the oxide film
is formed results in the liberation of hydrogen which is adsorbed on the gold;
when the passivated metal is treated with dilute hydrochloric acid, the oxide
film dissolves, but the hydrogen remains adsorbed and, if sufficient is present,
prevents further action of alkalis. If oxidizing agents, such as hypochlorite,
are added to solutions in which the oxide film is formed, no hydrogen is
adsorbed, and the loss in weight on treating the passive metal with hydro-
chloric acid corresponds closely with that expected by the formation of a
monomolecular layer of gold oxide. No film can be detected in solutions of
low hydroxyl-ion concentration containing oxidizing agents, such as con-
centrated nitric acid or acidified permanganate solution, probably owing
to the removal of adsorbed hydrogen and the slowness of the formation of
gold oxide. In acid solutions the potential of an electrode containing
adsorbed hydrogen falls with increasing pa more rapidly than that of an
electrode from which the hydrogen has been removed by chlorine, but in
alkaline solution the potentials are the same, since more adsorbed hydrogen
is readily produced.—A. R. P.

*Study of the Electrical Properties of Thin Films of Platinum Obtained by
Cathodic Pulverization in Simple Gases. André Féry (/. Phys. Radium,
1933, [vii], 4, 301-315).—Films of platinum formed by cathodic discharge in
helium, oxygen, nitrogen, and hydrogen are not characterized by definite
properties. They absorb the gas present in the discharge tube. At room
temperature the electrical resistance of the films diminishes after their forma-
tion ; it decreases further on heating, and gas is evolved simultaneously.
Ordinary platinum is not obtained even after heating at 500° C.—E. S. H.

*On the Nature of the Spontaneous Separation of Polonium on Silver in
Various Acids. Otto Erbacher (Z. physikal. Chem., 1933, [A], 165, 421-426).—
The phenomena associated with the spontaneous separation of polonium on
silver can be explained by the following two assumptions : [a) an electro-
chemical exchange of the silver atoms with the more noble polonium ions,
(b) formation of a solid solution of polonium in the silver peroxide film produced
by the ozone formed by the action of the a-rays emitted from the polonium.

—B. BI.

Some Properties and Uses of Rhenium (Dvi-Manganese). J. G. F. Druce
(Indust. Chemist, 1933, 9, 244).—A review of published work.—E. S. H.

The Atomic Mass of Sodium. Il.— The Sodium Chloride-Silver Ratio.
Clyde R. Johnson (J. Phys. Chem., 1933, 37, 923-933).—Five determinations
of the sodium chloride : silver chloride ratio gave the value 22-994 for the
atomic mass of sodium.—J. S. G. T.
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»Mechanical Properties of Electrolytic Zinc Sheets. 0. Bauer and J.
Weerts [with F. Beck] (Metallwirtschaft, 1933, 12, 615-618).—Tensile and
bending tests have been made on various types of zinc sheet at temper-
atures between — 80° C. and + 220° C. The sheets are anisotropic, the
tensile strength in the direction of rolling being about 10% less, and the
elongation and bending strength about 30-50% greater than in the transverse
direction. The elongation falls rapidly below 20° C. and the bending strength
below 40° C. Up to 0-06% of impurity (lead, iron, copper, cadmium) found
in commercial electrolytic zinc have no appreciable effect on the mechanical
properties of hot-rolled sheet. A grade of zinc with 0-9% lead showed a
tensile strength about 25% greater than that of electrolytic zinc, but the
elongation and bending strength were much lower; the effect of temperature
on this material was similar to that on the other grades of zinc tested.—v. G.

-[Impurities in Commercial Zinc. Werner Frohlich (l\/bt Ind. (Land),
1933, 43, 559-560, 589-590).—The chief impurities in commercial brands of
primary zinc are cadmium, lead, and iron, whilst tin, copper, antimony,
arsenic, and aluminium may also be present in remelted zinc. Cadmium
causes considerable increase in hardness, brittleness, and hot shortness;
the maximum permissible amount is 0-25% for rolling and 0-1-0-75% for
galvanizing, according to whether much or little bending is to be imposed.
Cadmium is sometimes added to improve the fluidity of the bath. Lead is
relatively harmless, and tends to increase the softness and ductility of coatings
and to neutralize the effect of cadmium; rolling zinc may contain 1-25 and
galvanizing zinc 0-3-0-5%. It also increases the weathering resistance of
zinc. More than 0-015% of iron makes zinc too hard and brittle for rolling;
large amounts increase the amount of dross and ashes in the galvanizing
bath and lower the acid corrosion-resistance of zinc. Tin is rarely present,
but up to 0-75% tends to produce brighter and smoother coatings. Rolling
zinc should not contain more than 0-15% of copper and galvanizing zinc
not more than 0-2%, larger amounts in the latter causing a yellow sheen.
All kinds of zinc should contain as little arsenic and antimony as possible
(not more than 0-1%), and galvanizing zinc not more than 0-01% of
aluminium.—J. H. W.

creep of Metals. J. Neill Greenwood (Modem Eng., 1933, 7, 322-324).—
A brief survey of creep phenomena and their investigation.—H. W. G. H.

Modem Researches on the Properties of Engineering Materials. J. Neill
Greenwood (Modem Eng., 1933, 7, 243-248 and 277-281).—A review of
present knowledge of the fatigue, corrosion-fatigue, and creep properties of
materials, steels in particular, is followed by a discussion of its application
to the problem of design. Reference is made principally to the work of
Gough, Haigh, and McAdam.—H. W. G. H.

Thermal Effects in Elastic and Plastic Deformation. M. F. Sayre (Proc.
Amer. Soc. Test. Mat., 1932, 32, (Il), 584-592; discussion, 593-606).— See
J. Inst. Metals, 1932, 59, 468. The discussion, in which A. Nadai, L. B.
Tuckerman, and M. F. Sayre took part, deals chiefly with the testing of steel
proving rings for thermal creep.—A. R. P.

Elasticity, Plasticity, Toughness, Brittleness, and Hardness, M. Ros and
A. Eichinger (Assoc. Internat. Essai Mat., Congres de Ziirich, 1932, (11),
530-543).—[In German.] See J. Inst. Metals, 1931, 47, 473.—sS. G.

Relations between Elasticity and Plasticity, Toughness and Brittleness.
Practical Means of Characterizing Them. P. Regnauld (Assoc. Internat.
Essai Mat., Congres de Zirich, 1932, (11), 544-547).—[In French.] See J.
Inst. Metals, 1931, 47, 473.—S. G.

Elasticity and Plasticity, Tenacity and Fragility. G. Sachs (Assoc. Internat.
Essai Mat., Congres de Zurich, 1932, (11), 548-554).—[In German.] See J
Inst. Metals, 1931, 47, 473.—S. G.
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On the Relation Existing between Elasticity, Plasticity, Tenacity, and

Brittleness.  Suggestion in Regard to a Measurement for Tenacity under a
Static Load  Ph. Theodorides (ASSOC. Pitm at. ESsai Mat., tongres de Zurich,
1932, (11),567-570).—[In German.] Standard definitions of the termselasticity,
plasticity, tenacity, and brittleness are suggested and discussed. It is pro-
posed that the determination of elastic limit be replaced by the determination
of the lower limit of plasticity. Tenacity should be defined as the capacity
of a material for plastic deformation under increasing forces and should be
measured by determining the ratio of two work-values under a static load.
—A. R. P.
Discussion [on Elasticity, Plasticity, &c.] M. Spindel. W. Rutgers. J.
Basta. M. Ros. P.Santo Rini. W. Rosenhain., H. Fromm. H. Rabozee.
A. Mesnager. W. Tafel (Assoc. Internat. Essai Mat., Congres de Zurich,
1932, (I1jT 574-584).—[In English, French, or German.] The discussion
deals with the necessity of standardizing the methods of determining the
various plastic and elastic properties of metals and with the need for inter-
nationally accepted definitions of these properties.—A. R. P.
Remarks on a Theorem of Conservation in the Theory of Metals. F. Bloch
(J. Phys. Radium, 1933, [vii], 4, 486”°491).—Theoretical. —E. S. H.
fMetallurgical Problems in Handling Hydrogen under High Pressures and
Temperatures. John L. Cox (Trans. Amer. Inst. Chem. Eng., 1933, 29,
43-87).—The first part of the paper discusses published work on creep,
particularly in respect of alloy steels. Reference is made to the active effect
of chromium in raising creep strength. A blbllography, containing references
to 220 papers on creep, including non-ferrous metals and alloys, is given.
The second part reviews published work on the corrosion and embrittling of
metals and alloys (mainly alloy steels) at high temperatures by hydrogen.
—E. S. H.
#+Researches on Metal Electric Arcs. T. Toniszewski and T. Maciejewski
(Acta Phys. Polon., 1933, 2, 67-74).—The static characteristics of arcs between
plane and hemispherical metal electrodes are given for all possible com-
binations of iron, copper, molybdenum, tungsten, and brass. The Ayrton
constants of the systems copper-copper, molybdenum-molybdenum, and
tungsten-tungsten have been determined; with the second pair these
constants are the same for all current densities, whereas with the other pairs
there are two current-density ranges wherein these constants vary.—A. R. P.
*Theory of the Dependence of the_ Electrical Conductivity of Metals on
Pressure. Wolfgang Kroll (Z Physik, 1933, 85, 398-4-02).—The effect of
pressure on the electrical conductivity of metals is discussed along the lines
of Bloch’s theory. The effect is correctly interpreted if Fermi’s expression
for the potential at a lattice point is used in the theory.—J. S. G. T.
+Magnetic Interaction of Metallic Electrons. Criticism of Frenkel's Theory of
Super-Conductivity. H. Bethe and H. Frohlich (Z Physik, 1933, 85, 389—
397).—Frenkel’s theory of super-conduction, attributing the phenomenon to
magnetic forces called into play between the electrons, is considered to be
untenable. Such forces, it is shown, can in no way affect the value of the
conductivity, and are revealed, macroscopically only, in the phenomenon of
self-induction. The work is entirely mathematical in character.—J. S. G. T.
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I.—PROPERTIES OF ALLOYS

(Continued from pp. 7-11.)

+Studies oi the Ternary System Aluminium-Antimony-Magnesium. W.
Guertler and A. Bergmann (Light Metals Research, 1933, 2, (39), 1-14).—
A full, illustrated translation from Z. Metallkunde, 1933, 25, 81, 111. See
J. Inst. Metals, 1933, 53, 343.—J. C. C.

e¢Thermal Measurements on Hardenable Aluminium Alloys. W. Fraenkel
(Metallwirtschaft, 1933, 12, 583-585).—Heating curves have been taken by a
sensitive differential method on aluminium alloys with (a) 4% copper, (b) 4%
copper and 0-5% magnesium, and (c) 4% copper, 0-5% magnesium, and 0-5%
manganese. In all cases an absorption of heat occurs before true precipitation
commences, and precipitation itself is accompanied by an evolution of heat
which for quenched and aged specimens is as great as, or greater than, that
for freshly quenched specimens. Ageing is therefore not associated with
precipitation.—v. G.

¢Heat Evolution and Mechanism of Transformation of Hardenable
Aluminium Alloys. H. Rohrig (Metallwirtschaft, 1933, 12, 671).—Ccf.
preceding abstract. In this connection attention is directed to the work of
Kokubo and Honda (J. Inst. Metals, 1931, 47, 266) in which similar results
were obtained.—v. 6.

On the Mechanical and Chemical Properties of Alloys of Aluminium with
Cr, Fe, Mg, Mn, Ti, V. H. Bohner (ngﬁt Metals Research, 1933, 2, (29), 1-
23; and Met. Ind. (Lond.), 1933, 43, 27-30, 56-58).—Translated in full from
Metallwirtschaft, 1933, 12, 251-255, 265-267. See J. Inst. Metals, 1933, ss,
694.—J. C. C.

+The “ Precipitation Heat-Treatment " Effects in Copper-Aluminium Alloys.
Ww. Stenzel and J. Weerts (Light Metals Research, 1933, 2, (37), 2-25).—A
full translation, illustrated by sketches, from Metallwirtschaft, 1933, 12, 353,
369. See J. Inst. Metals, 1933, 53, 694—J. C. C. _

tNickel in the Light Alloys. J. Cournot (Rev. Nickel, 1933, 4, 137-142).—
Of these alloys Duralumin isthe oldest and the modern process of precipitation-
hardening has brought its use to a better understanding. It is, however,
corrodible. Addition of 2% cadmium, and the juxtaposition of aluminium
and Duralumin sheets have been suggested as remedies in certain special alloys.
Usually, however, these materials require delicate handling. Increasing the
quantity of nickel in this type of alloy gives a fine structure and better phys-
ical properties. Addition of small quantities of chromium reinforces the effect
of nickel, giving material possessing homogeneity, stability, and inoxidiz-
ability.—W. A. C. N. .

The Aluminium Alloy Anticorodal. A. Il. A. G. (SCW\BIZ. Tech. Z., 1933,
236-239).—Anticorodal is used exclusively for decorative work. Its physical
properties are tabulated. Some ofits many applications are illustrated.—W. N.
#The System Iron-Cobalt-Aluminium. Werner Koster (Arch Eisen-
hiittenwesen, 1933, 7, 263-264).— The space model of the solid state of iron-
cobalt-aluminium alloys differs from that of the corresponding metal system
(see Koster, Met. Abs., this vol., p. 71) only in the size of the various fields; this
is due to the similarity in the nickel-aluminium and cobalt-aluminium
systems. Observations on the magnetic transformation have afforded similar,
as yet unexplained, results to those observed in the nickel system.—J. W.

¢The System lIron-Cobalt-Manganese. Werner Koster and Winfried
schmidt (Arch. Eisenhittenwesen, 1933, 7, 121-126).—The y-e boundary
in the cobalt-manganese system has been established and the variation of
the lattice constants of the two phases with the composition determined.
The temperature of the y-e transformation and of the magnetic transformation
of cobalt are so quickly reduced by addition of manganese that they reach
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room temperature at 30% and 38% manganese, respectively. The ternary
system iron-cobalt-manganese up to 50% manganese has been studied by
dilatometric, X-ray, and micrographie methods. Below 1400 C. homogeneous
y is formed which is converted at lower temperatures to a in alloys containing
up to 18% manganese and 80% cobalt. The degree of hysteresis of this
reaction increases with increase in the manganese content. Between 18
and 30% manganese the y-phase is converted partly or wholly into e. The
y—e transformation in the iron—manganese system is completely analogous to
the corresponding transformation in pure cobalt and in the ternary system
these transformations are joined together by a plane of equilibrium. With
a constant manganese content the lattice parameters of the ternary y- and
e-phases decrease, at first linearly, then more rapidly as the iron is replaced
by cobalt; with a constant iron or cobalt content, however, they increase
linearly with increasing manganese content. The change from the ferro-
to the para-magnetic state does not appreciably affect the dependence of the
parameters on the concentration, but the lattice of the ferromagnetic phases
are larger than those of the paramagnetic.—J. W.

A New Corrosion-Resistant Copper Alloy. [Corrix.j Anon. (Metallwirt-
schaft, 1933, 12, 622).—Corrix is an alloy of copper 86, aluminium 10, and
iron 4% made from specially purified metals. It can be cast and worked
readily, and towards many reagents is as resistant to corrosion as the austenitic
chromium-nickel steels.—v. G.

Copper Alloys that Have the Strength of Steel. Anon. (Machinery (N.Y.),
1933, 40, 104—105).—The characteristics and uses of silicon-bronze and beryl-
lium-copper alloys are briefly reviewed.—J. C. C.

fThe Aluminium-“ Bronzes.” E. C.J. Marsh and E. Mills (Aircraft Eng.,
1933, 5, 251-255, 286-288).—A general survey of the subject with reference
to the usual commercial forms, methods of manufacture, working properties,
heat-treatment, micro-structure, corrosion-resistance, &c.—H. S.

Investigation on the Transformations in the Solid State in the System Copper-
Gold. Giinter Wehner (Thesis: Univ. Leipzig, 1931, 78 pp.).—See J. Inst.
Metals, 1932, 50, 730.—1. M.

*The Modulus of Elasticity of Annealed a-Bronzes. Léon Guillet, Jr.
(Compt. rend., 1933, 197, 1320-1321).—The kind of elastic deformation
imposed on a body is important. Torsion and bending are heterogeneous
deformations. On the other hand, if the test-piece is long relative to its
cross-sectional area, the stress imposed by tension is the same in all parts of
the section, i.e. the deformation is homogeneous; it is, however, relatively
very small, and pure tension is difficult to apply. Elongations have been
measured to mm. with a Martens’ elasticimeter, loads of about 30 grm./
mm.2 being applied with an Amsler machine with the help of wedges, at
constant speed with increasing and decreasing loads. The values of Young’s
modulus are tabulated below, and will be seen to diminish as the tin content
increases in an approximately linear relationship. This agrees perfectly
with Chevenard and Portevin’s results for the modulus of torsion of certain
alloys (brass, cupro-nickel, copper, &c.) :

T copmerse YOG VAR
1-92 97-97 12,600
3-81 96-10 12,300
6-05 93-85 11,970
8-02 91-92 11,650
9-90 90-05 11,260

—J. H. W.
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Notes on Volvit Bronze. Anon. (Metallwirtschaft, 1933, 12, 674)—Volvit
bronze contains 9% tin and considerable amounts of phosi)horus. careful
supervision of the casting and working operations, cold-rolled tubes and
rods can be made of this alloy. It has a Brinell hardness of 230 in the drawn
state, whilst the annealed metal has a tensile strength of 40 kg./mm.2 and
an elongation of 70%. The alloy is suitable for making all types of bearing
boxes—v. G.

influence of Temperature on the Mechanical Properties of Brasses.—|.—}.
W. Broniewski and K. Wesotowski (Rev. Met., 1933, 30, 396401, 453-457).—
[I.—] Tests included tensile tests on thin sheets (5 mm.) at elevated temper-
atures, thin sheets being chosen to obviate serious cooling of the test-length by
conduction of heat to the testing-machine. Hardness tests were made at
elevated temperatures, the ball and mounting used to determine the hardness
being heated to temperature with the specimen. In making impact tests
at elevated temperatures the test-piece was heated on the hammer itself.
Three brasses were used containing: (1) zinc 33%; (2) zinc 40%; and (3)
zinc 40, lead T3%. The results of tests made at temperatures in the range
—200° to 700° C. are given as graphs and are compared by B. and W. with the
results of tests published by other investigators. [1l.—] In brasses containin
33% of zinc the effect of cold-work is no longer observed in the mechanica
properties above 400° C. In pure brasses of 40% zinc the effect of cold-work
Is more persistent, and does not disappear from the diagram of notched-bar
values until 600° C. is exceeded. The introduction of lead into brass seems to
lower that limit to about 500° C. For the three brasses studied, the curves of
tensile strength, elastic limit, and hardness are of similar form, having a
rapid descent at a fairly low temperature in the zone of recrystallization with
ranges of less rapid change on each side.—H. S.

P.M.G. Alloy. Anon. (Machinery (Lond.), 1933, 42, 770-771)—The
properties in the cast and forged conditions of 18 coplger alloys made up with
P.M.G. hardener alloy in various proportions, with or without zinc, are
tabulated. Some typical applications are quoted.—J. C. C.

Tellurium-Lead.  W. Singleton (Plumbing Trade J., 1934, 13, 242-243).—
Alecture to the Institute of Plumbers on the properties of tellurium-lead and
its applicability to plumbing.—E. S. H. .

*On Zinc in Lead Bearing Metals. K. L. Ackermann él\/letall\/\nrtschaft,
1933, 12, 618-619).—If there is sufficient antimony in lead-antimony-zinc
alloys, the zinc forms a comBound which crystallizes in long, brittle crystals
which make the alloy hard but brittle. If tin is also present, it combines
with part of the antimony, and some of the zinc is set free. Zinc produces
difficulties in casting, especially when heavy metals such as copper, iron, and
nickel, are also present, and must therefore be considered as an undesirable
constituent of lead bearing metals.—v. G.

Mechanical Properties of White-Metal Bearing Alloys at Different Tem-
peratures. H. K. Herschman and J. L. Basil (Proc. Amer. Soc. Test. Mat.,
%382 382, éll), 536-555; discussion, 556-557).—See J. Inst. Metals, 1932, so,

*Study of the Ultra-Light Alloys of Magnesium, Aluminium, and Copper.—1.
Paul Bastien (Rev. MR., 1933, 30, 478-501).—See J. Inst. Metals, 1933, s3,
623—H. S. )

_*The System Iron-Nickel-Aluminium. Werner Koster (Arch. Eisen-
hiittermesen, 1933, 7, 257-262).—The system has been examined thermally and
micrographically up to 30% aluminium. Since the compound NiAl forms a
continuous series of solid solutions with a-iron within the range tested, the
alloys contain only the a- and y-phases. The (a+ y)-field is divided into
2 parts, the first forms a narrow wedge extending out from the scythe-shaped
(@a+ y)-field of the iron-aluminium system, and the second a broader wedge



72 Metallurgical Abstracts Vor. 1

extending to room temperature from the nickel-ahiminium system down to
a very low nickel content and broadening with decreasing temperature.
The magnetic transformation point of iron-aluminium alloys is first raised
by addition of nickel; for aIIJ/s with a high content of nickel and aluminium,
however, it occurs at a considerably lower temperature after quenching from
a high temperature than after cooling slowly from a medium temperature.
The a-phase is ferromagnetic up to a content of 70% nickel and about 20%
aluminium.—J. W. .

Stainless Nickel Chromium Alloy. [Inconel.] Anon. (Indust Australian,
1933, 88, 269).—See J. Inst. Metals, 1933, 53, 437.—P. M. C. R.

tChromium-Nickel as a Corrosion-Resistant Alloy. Robert J. McKay
(Metals and Alloys, 1933, 4, 177-180, 202-204).—A review of the Fropertles
uses, and resistance to corrosion of nickel-chromium alloys, especially Inconel
(chromium 12-14, iron 5-6%, remainder nickel).—A. R. P.

Chromium-Nickel Resistance Alloys. Anon. (Arch. tech. Messen, 1933,
3, (29), f30).—An account of certain_proprietary resistance alloys, lncludlng
Megapyr. Their analyses and physical properties are tabulated, and per-
missible working temperatures and special applications are indicated.—P. R.

Symposium on Electric Resistance Alloys. Anon. (Japan Nickel Rev.
1933, 1, 376).—[In Engllsh and Japanese.] A very brief summary of the
proceedlngs —W. A C

Resistance Alloys for Heatlng and Their Testing. W. Hessenbruch (Arch,
tech. Messen, 1933, 3, (29), t 155-t 156).— The analyses, relevant physical
properties, and approximate working ranges of a number of resistance allo
are tabulated, and comparative curves show the effect of temperature on the
specific resistance of tydpical alloys. Mechanical properties at room tem-
perature are quoted, and curves show the limits of creep of certain materials
at high temperatures. Methods of durability testing are discussed, and the
influence of temperature on durability is shown graphically. The importance
of surface loading, frequency and duration of run, furnace atmosphere, and
of certain constituents of specific aIons are brlefly discussed, results being
tabulated in some cases—P. M. C. R

*An Investigation on the Nickel- Chromium Alloys. Yonosuke Matsunaga
(Japan Nickel Rev., 1933, 1, 347-363).—[In English and Japanese.]

%cmens were melted in an hydrogen atmosphere in an electric furnace.

e specimens for thermal analysis were heated in_hydrogen in thick-walled
quartz tubes. For samples containing more than 70% chromium, however,
interpolation methods had to be employed. Variations in solid solubility
were traced by microscopic study. A new equilibrium diagram has been
developed. A eutectic containing 51% chromium is formed at 1346° C
The a-phase is soluble to the extent of 47% copper at 1346° C. and 44%
copper at room temperature. The corresponding figures for the [-phase are
37 and 7% nickel respectively. Oxidation, hardness, and electric resis-
tivity measurements indicate that alloys containing 15-35% copper are best
for heat-resistivity purposes. In any case, the chromium should be less
than 50% of the alloy.—W. A. C. N.

Equilibrium Diagram of Nickel and Chromium. S. NIShIgOI‘I and M
Hamazumi (Japan Nickel Rev., 1933, 1, 391).—[In English and Japanese.]
Abstracted from Sci. Rep. Tohoku Imp. Univ., 1929, [i], 18, 491-502. See
J. Inst Metals, 1930, 43, 477.—W. A. C. N.

Study of the Life of Electric Heating Wires. M. Horioka (Japan
Nickel Rev., 1933, 1, 292-310).— [In English and Japanese.] An investiga-
tion of various methods for conducting forced life tests on resistance wires
for electric heating. In ideal tests of this nature the following factors would
be altered simultaneously—oxidation, protection by oxide film, change of
internal structure, heterogeneity of material, and strength at high tempera-
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ture. As this, however, cannot be done easily the tests preferred were
forced oxidation test in ox%gen measurement of oxidation by thermo-balance,
measurement of the weight of oxidized matter peeled off from the surface,
brine test, microscopic study, measurement of cracking and peeling-off sound
in the coollng The experimental results are given in tabular and graphical
form. It isstated that there is a definite relation between the life of resistance
wire and the absolute temperature at which the wire is put into service.
The breakdown hrs. in air can be lengthened by 4 or 5 times when the
running temp, is lowered by 100° C. in the range between 800° and 1300° C.
The breakdown of wires tested in air frequently occurs before the tem-
Ioerature or watt consumption decreases to 80% of the initial values. The
fe of the wire can be regarded as approximately proportional to the diameter
of the wire. Owing to the greater solubility of the chromium of the alloys
than that of the other elements in brine solution, the brine test is of little use
in determining the life of wires. The peeling-off of the oxidized film is useful
only in the higher ranges of temperatures. The oxygen gas test shortens the
time of testing by ~ or more of that of the air test. 1t is suggested that
the cracking sound test is worthy of further study.—W. A. C. N
Research on Electric Heating Elements. Isamu Asaki (Japan Nickel
Rev., 1933, 1, 311-321). —Pn English and Japanese.] The quality of a
heatlng wire depends greatly on its chemical composition and the melting
process used in producing the alloy. The deleterious effect of low-grade
raw materials is emphasized. The compositions of the commercial alloys are
given. The mechanical working—drawing—is receiving increasing attention
at the present time, in order to attain still greater uniformity of the wires.
With good- qualltY wires the oxide film formed on the surfaces of heating
wires 1s principally Cr203 which is difficult to scrape off. Forced heating
is considered the most effective and practical method for the quality test.
The causes affecting the life of heating wire are discussed. Photomlcrographs
show the growth of the intergranular oxide films.—W. A. C. N
Forced Life Test of Heating Wires. Shinji Togo (Japan Nickel Rev.,

1933, 1, 322-341).—[In English and Japanese.] A study of the phy3|cal
?ropemes of electric heating wires as applied to various heating utensils and

or sundry purposes. As no sm&;le property is alone responsible for the
differing lives of wires, a modified life test under stringent conditions is the
only possible one for determlnmg the comparative qualities of the elements.
The useful life, i.e. when the filament becomes incapable of standard heating
temperature and current consumption, is not an important consideration at
low heating temperature ranges, but the breakdown life, 1.e. the life before
actual failure, is extremely important.  The higher the temperature the more
the useful life factor enters into the question. From the results of his tests
T. concludes (1) the life of a wire is affected considerably by any non-uniformity
in its diameter; (2) the stronger the adhesion of the oxide films the longer the
life, (3) the life depends on the rate of oxidation and also on the unlformlty
of the inner physical structure. _See also J. llluminating Eng. Soc. Japan,
1928, 12, 386, and (abstracts) Japan Nickel Rev., 1933 1, 380 ; J. Inst.
Metals, 1933, 53, 347.—W. A

Testing the Life of an Electric Heating Wire. Yasuyuki Toba (Japan
Nickel Rev., 1933, 1, 342-346).—{In English and Japanese.] Two classes
of wires are under consideration: (1) nickel 80, chromium 20%; (2) nickel
60, chromium 15, and iron 25%. The lives of the wires have been deter-
mined by the time which elapses up to the point of breakdown by heating
to a high temperature and then cooling them alternately at a certain time
inter\aal. The %Pp’\zliratus and technique employed are described and dis-
cussed.— . C.N.
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Design of Electric Heating Devices. Isamu Asaki (.Japan Nickel Rev.,
1933.1, 364-373).—[In English and Japanese.] A discussion which embraces
the mechanical and electrical properties of the materials for the heating
elements, electric heaters, heating elements under service conditions, con-
necting parts, calculations in the design of electric heaters.—W. A. C. N.

. Oxidation Tests of Heating Wires at High Temperatures, S. Togd (Japan
Nickel Rev., 1933, 1, 379-380).—[In English and Japanese.] Summary from
J. lluminating Eng. Soc. Japan, 1928, 12, 354—362, which was published in
Japanese. Seel. Inst. Metals, 1933, 53, 347.—W. A. C. N.

. Coefficient of Thermal Expansion of Heating Wires. S. Togo (Japan
Nickel Rev., 1933, 1, 381-382)—[In English and Japanese.] “Summary
from J. Illuminating Eng. Soc. Japan, 1928, 12, 243, which was published
in Japanese. See J. Inst. Metals, 1933, 53, 347.—W. A. C. N.

Electrical Resistance of Heating Wires. S. Togd (Japan Nickel Rev.,
1933.1, 383-385).—[In English and Japanese.] Summary from J. Hluminat-
ing En?. Soc. Japan, 1928, 12, 590-605, which was published in Japanese.
See J. Tnst. Metals, 1933, 53, 347—W. A. C. N.

Machinable Metal. P. W. Rauschert (Canning Age, 1933, 14, 447).—
Describes the properties of “ Illinois ” nickel alloy and its use in handling
foodstuffs in the canning and dairy industries.—E. S. H.

Catalogues [Nichrome]. Anon. (Japan Nickel Rev., 1933,1, 392-394).—][In
English and Japanese.] Particulars of physical, chemical, and electrical
properties of the most important Nichrome alloys passing under proprietary
names are given.—W. A. C. N.

*Liquation or _Segregation of the Constituents of Silver Coinage Alloys.
S. W. Smith (Sixty-Third Rep. Royal Mint fLon_d.), 1932, 55-57).—t has
already been shown (Sixty-First Rep. Royal Mint (Lond.), 1930, 55-60)
that in the 50 : 50 silver-copper alloy the ‘copper primaries which form at
temperatures between the liquidus and the solidus are free to move in the
molten matrix, and do so move under the influence of gravity if allowed
sufficient time. In order to demonstrate micrographically the movements
which occur in casting, copper primaries were concentrated under the
influence ~of ﬁravity at the top of a molten cylindrical specimen of this
aIIo?/ t&y “ soaking at a suitable temperature, and sudden chilling was then
applied in their vicinity. Both micrographic and analytical evidence showed
that the copper primaries had been scattered by the chilling surface and had
moved away from it in strict accordance with the well-known effect of casting
alloys of this composition in chill moulds under ordinary conditions. These
observations were extended to other silver coinage alll(?/s both on the copper-
rich and on the silver-rich sides of the eutectic.—J. H. W.

Chemical Studies of Ancient Chinese Coins.—1. Tsurumatsu Déno (J. Chem
Soc. Japan, 1932, 53,100-109; C. Abs., 1933, 27,5).—[In Japanese.] ~Assay of
ancient coins can be made with accuracy by means of combined chemical
and microscopic tests.  True ancient coins showed more lead than less ancient
or imitation coins and the lead appeared in a more segregated black mass
of metal under the microscope.—S. G. i

Silver-Copper_Alloys Containing Phosphorus.—111. K. W. Frohlich (Mitt.
Forschungsinst. Edelmetalle, 1933, 7,91-96).—See J. Inst. Metals, 1933. 53,696.
With increasinﬁ phosphorus content the tensile strength of annealed 50: 50
copper-silver alloy decreases to a minimum with ()1 ° () phosphorus and remains
fairly steady up to 1% phosphorus after which it slowly increases reaching
"V kg./mm.2 with 2-5% phosphorus; the elongation rises sharply to 0-1%
phosphorus then more slowly to a maximum at 1%. Phosphorus increases
the rate of grain-growth on annealing, hence alloys containing this element
can be annealed at lower temperatures or for shorter periods than phosphorus-
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free alloys. The hardness of the alloys is scarcely affected by the phosphors
content," but falls appreciably with increase in annealing
520°to 700° C.; the Erichsen value reaches a maximum with 0-1 ,, phosp»honis,
the precipitation-hardening effects are unaltered, but therate ofcorrosion in
acetic acid is decreased slightly. Phosphorus has a similar effect on 80 . 20
and 83 : 17 silver-copper alloys.—A. R. P. Se>
¢Structure of SUver Amalgam. A. Weryha (Z. Knst., 1933, 8b, 330
Examination by the X-ray method of silver amalgam, produced by immersing
a sdverwire in mercury for some time, shows the presence of the compound

imp __

A% tblidification Diagram of Alloys Formed by Two Alkali Metalsi] Sodtam-
Rubidium Alloys. E. Rinck (Compt. rend,, 1933, 197, 1404 ~Ob). in
rubidium for these experiments was prepared partly from the chloride by
the calcium reaction (Hackspill method) and partly aluminothermally from
the carbonate, and then purified by fractional distillation. The solidificatio
diagram does not resemble that of the sodium-potassmm alloys, and no
evidence of the compound NaXRb was found. A eutectic occurs at 7.
atomic-% of rubidium at - 4-5° C. The curve tends to become horizontal
in the vicinity of the composition of a possible compound NaRb,. and it was
supposed that for alloys of this composition the 2 metals would be mutual y
miscible at temperatures above the temperature of the beginning of crystal-
lization. The alloys were shown experimentally to

tion when soaked for 5 hrs. at temperatures between 80 and 200 0. inclusive.
The results indicate that only the study of another property of the liquid alloys
will explain the particular shape of the liquidus.—J. H. W.

Effect ofl Precipitation from Supersaturated Solid Solutions after Cold-
Work in the Heat Expansion Diagram. Franz Bollenrath (Metallwirtschaft,
1933 12 569-573).—The temperature at which precipitation commences
in aged El