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I.—PROPERTIES OF METALS

(Continued from pp. 161-167.)

*Tlie Thermal Properties of Aluminium and Their Application.—II. A. de
Biran (Rev. Aluminium, 1934, 11, 2311-2332).—Thermal problems are of
2 different types: heat insulation and heat transmission. The use of
aluminium in the former type has already been discussed (./. Inst. Metals,
1932, 50, 209). Its applications in the latter type are now discussed, with
illustrative examples, under the following headings : reflecting and insulating
properties of aluminium ; conducting properties, with which are tabulated the
compositions and Physical and mechanical protﬁ)erties of the principal alumin-
ium alloys used for pistons; applications where the thermal qualities are
secondary. A bibliography containing 43 references is appended.—J. H. W.

fAluminium and Its Alloys. N. F. Bolchovitinov (Vestnik Ingenerov i
Tehnikov_(Messenger of Engineers and Technologists), 1933, (5), 207-209).—
[An Russian.] A review covering pure aluminium, basic characteristics of
} e mgc\)lst'r&cture of aluminium alloys, and the most important types of the
atter. —N.

*The Exact Measurement of the Specific Heats of Solid Substances at Higher
Temperatures. XIV.— The Specific Heats and Thermal Retardation Pheno-
mena of Beryllium. F. M. Jaeger and E. Rosenbohm (Proc. K. Akad. Wet.
Amsterdam, 1934, 37, 67-76‘).—[In English.] The duration of heating and
cooling has a considerable influence on the apparent specific heat of beryllium
in the compact form. Constant values are obtained, however, for finely-
powdered beryllium. With this material the true specific heat between
99-80° and 1064-97° C. can be represented by 0-414032 + 0-719894 x 10 3 —
0-2221422 x  10®2—0-1436704 x 10"83+ 0-156547 + 10n£ and the atomic
heat by 3-73457 + 0-64935 x 10 Z£- 0-20037 x 10"G2- 0-12959 x 10'73+
0-14122 x 10-108% The phenomena are believed to indicate the existence of
2 states of beryllium in inner equilibrium, but the nature of the constituents
is unexplained—E. S. H.

Beryllium and Its Alloys (concluded). Jean Challansonnet (Aciers spéciaux,
1933, 8,363-370).—Cf. J. Inst. Metals, 1933, 53, 545.  In the copper-beryllium
alloys, the copper-rich a crystals have the copper lattice and the y crystals
are face-centred cubes. Radiometric examination confirms the equilibrium
diagram that the hard y constituent is precipitated by quenching and
annealing. The addition of phosphorus accelerates ageing and lowers the
temperature at which this treatment is most efficacious. The properties and
heat-treatment of ternary alloys of beryllium and copper with tin, zinc, and
aluminium, of copper-beryllium alloys containing 2-3% of beryllium, and of
nickel-beryllium alloys containing 1-5-3-0% of beryllium are described.
The elastic limit and hardness of the nickel alloys can be quadrupled and the
breaking stress doubled by suitable heat-treatment, but beryllium reduces
the resistance of nickel to corrosion by nitric acid. The iron-beryllium and
the iron-nickel-beryllium alloys, and the effectof beryllium on the hardness and
corrosion-resistance ofspecial (nickel-chromium) steels are described.—J .H. W.

* Denotes a paper describing the results of original research,
f Denotes a first-class critical review.

Q
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*The Crystal-Diamagnetism of Bismuth Crystals. Alexander Goetz and
Alfred B. Focke (Phys. Rev., 1934, [iii]f 45, (3), 170-199).—Previous work on
crystal-diamagnetism is reviewed with special reference to bismuth and its
alloys with elements of the B sub-groups. Single crystals of bismuth and its
alloys with silver, tin, lead, tellurium, selenium, antimony, and germanium
were [r)]repared by the method of Goetz (see J. Inst. Metals, 1930, 43, 397);
two-phase specimens were also prepared by this method in cases where the
solid solubility limit was restricted. The diamagnetic properties were studied
from — 185° to + 271° C. For pure bismuth the susceptibility varies with
the crystal orientation according to the Voigt-Thomson law. In contrast
with some previous results for polycrystalline metal, the magnetic properties
of single crystals grown in vacuo are identical with those grown in an inert
atmosphere, showing that a single crystal is not affected by absorption of
gases. When a solid solution is formed, elements of lower valency (germanium,
tin, and lead) increase the magnetic anisotropy, whilst those of higher valency
(selenium and tellurium) decrease it. The results are complex, and with tin
in solution it is possible to obtain crystals which are paramagnetic parallel
to the principal axis, and diamagnetic at right angles to it; this shows the
danger of using magnetic properties of polycrystalline material for the deter-
mination of solubility limits. The specific effect of a dissolved atom is greater
the smaller the solubility limit. A transformation point at 75° C. is shown by
all alloys of low concentration of the added element.  The results are discussed
and a theory is proposed according to which the solute atoms are not dis-
tributed at random, but in certain crystallographic planes which occur
periodically, the periodicity being connected with the secondary structure
proposed by Zwicky.—W. H.-R.

:0n the Existence of Three Allotropic Forms of Calcium. P. Bastien

Compt. rend., 1934, 198, 831-833).—By means of differential thermal and
thermoelectric analysis and dilatometric measurements in an atmosphere of
argon on a large ?uantity (2 kg.) of sublimed calcium, it is shown that there
are 3 allotropic forms of calcium, the transformations occurring at about
260° C. and between 430° and 440° C., respectively.—J. H. W.

*The Rotation of Cobalt and Nickel by Magnetization and the Gyromagnetic
Ratios of Their Magnetic Elements. S.J. Barnett (Proc. Amer. Acad. Arts.
Sei., 1934, 69, 119-135).—If pOis the magnetic moment in a ferromagnetic
substance, and MO0 its angular momentum, the gyromagnetic ratio is defined
asp=M o/J)o- B.’s previous methods (see J. Inst. Metals, 1932, 50, 19) have
been extended to avolid systematic disturbances, and the values of p for nickel
and cobalt were determined as 1-059 X m/e, and 1-077 X m/e, respectively,
and are probably correct to within 1%.—W. H.-R.

*On the Solubility of Gases in Copper and Aluminium. P. Rdntgen and
F. Moller (Metallwirtschaft, 1934, 13, 81-83, 97-100; and (partial translation)
Light Metals Research, 1934, 2, (46), 2-4).—By the method of Réntgen and
Braun (see J. Inst. Metals, 1932, 50, 721) it has been shown that nitrogen,
carbon dioxide, and carbon monoxide are insoluble in copper at 600°-1400° C.
and that the two first-named gases are insoluble in copper containing 0-5%
cuprous oxide, 0-5% cuprous sulphide, or 0-1 or 0-3% aluminium. Sievert’s
and Krumbhaar’s values for the solubility of hydrogen in pure copper (cf. Z.
physikal. Chem., 1910, 74, 277) have been confirmed; the solubility at the
melting point jumps from 2 to 5-3 c.c. per 100 grm. of copper, irrespective of
the presence or absence of moisture. On exposing molten copper containing
sulphur to an atmosphere of hydrogen, a certain amount of the latter is
absorbed chemically, and remains in the metal on cooling, rendering it porous;
part of this is evolved as hydrogen sulphide on prolonged annealin%. The
solubility of hydrogen in copper containing aluminium decreases linearly
with the aluminium content within the solid solution range, the extrapolated
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curve showing zero solubility at 16% aluminium. Hydrogen is insoluble in
solid aluminium, but at the melting point 0-22 c.c. of gas is absorbed by
100 grm. of metal; addition of copper reduces the solubility in a similar
way to that recorded above for the addition of aluminium to copper.—v. G.

| Manganese. N. F. Bolchovitinov (Vestnik Ingenerov i Tehnikov (Mes-
senger of Engineers and Technologists), 1933, (9), 408-409).—[|In Russian.]
A brief review of the physical properties of manganese and its alloys, and its
use in steels, copper, and aluminium alloys.—N. A.

*The Surface Tension of Mercury in a Vacuum and in the Presence of
Hydrogen. R. Stevenson Bradley eJ/ Phys. Chem., 1934, 38, 231-241).—The
surface tension of mercury, determined by measurements on a flat drop, is
found to be 500-3 dynes/cm. at 16-5° C. Asslow fall in the value of the surface
tension of mercury occurred in an atmosphere of hydrogen. The surface
tension fell more rapidly when the drop, in hydrogen, was illumined by
radiation from a mercury vapour lamp.—J. S. G.i.

+The Influence of Corrosion on the Endurance Strength of Steels and Pure
Nickel. 0. Behrens (Metallwirtschaft, 1934, 13, 41- -JO.—Compression of the
surface of pure nickel increases the endurance limit by 20-30% in air or in
water. Corrosion by water then has only a very slightly deleterious action.

—v. G.

*An Experimental Contribution to the Knowledge of the Magneto-Optical
Rotation of Nickel. Kurt Hans v. Klitzing (. Physik, 1933, 85, 240-252).—
Measurements of the Kerr effect exhibited by nickel for various wavelengths,
field strengths, and temperatures, and of the Faraday effect for various
wavelengths and field strengths are detailed. The rotatory dispersion in the
Faraday effect resembles that characterizing the Kerr effect, but the direction
of rotation is opposite in the respective cases.—J. S. G. T.

+Discontinuities of Resistance Associated with the Barkhausen Effect [for
Nickel]. C. W. Heaps (Phys. Rev., 1934, [ii], 45, 320-323).—A nickel wire
under bending stress showed a large Barkhausen discontinuity of magnetiza-
tion. Examination with a sensitive Kelvin double bridge showed that a jump
in magneto-resistance accompanied the magnetization jump. This is in
contrast to the work of Steinberg and Miroschnischenko (Physikal. Z. Sowjet-
union, 1933, 3, 602?1, whose apparatus is considered to be too insensitive.
The mechanism of the change Is discussed.—W. H.-R.

+The Extension of Tin Crystals. 1. Obinata and E. Schmid (Mitt. Material.,
Sonderheft 23, 1934, 67-71).—See J. Inst. Metals, 1933, 53, 484-485.—J. W.

+The Distribution of Initial Velocities of Positive lons from Tungsten. George
J. Mueller (Phys. Rev., 1934, [ii], 45, 314-319).—The positive-ion emission
from tungsten in vacuum has been studied for temperatures from 1300° to
3000° K. The initial velocity distribution agrees with Maxwell’s law. The
positive ions emitted were not only those of tungsten, but included impurities,
chiefly potassium.—W. H.-R.

+The Exact Measurement of the Specific Heats of Solid Substances at Higher
Temperatures. XIII.— The Specific Heats of Vanadium, Niobium, Tantalum,
and Molybdenum from 0° to 1500° C. F. M. Jaeger and W. A. Veenstra
(Proc. K. Aka/l. Wet. Amsterdam, 1934, 37, 61-66).—[In English.] The
following data have been obtained over the temperature range indicated
(p = true specific heat, C= atomic heat). Vanadium c¢ = 0T1846+
0-313734 x 10 4f- 0-675396 X l10“82+ 0-14184 x 10'Q C = 6-0414+
0-1600 x 10-*<- 0-34446 x 10“G2+ 0-7234 x 10“9'5; niobium c. = 0-06430 +
0-772766 X 10"+ 0-234774 X 10-&2 Cp = 6-0120 + 0-722533 X 0“3+
0-21952 x 10~62; tantalum ¢ = 0-533218 + 0-4198 x 10"5*+ 0-3295X
1092 Cp = 6-0244 + 0-38066 x 10“F + 0-19919 x 10 7#2; molybdenum
@ = 0-061046 + 0-123086 X 10~H + 0-103636 x 1082 C = 5-8604 +
0-11828 x 10“Xx+ 0-9949 X 10~M2—E. S. H.
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*E'astic Behaviour and Elastic Constants of Zinc Single Crystals. Alvin W.
Hanson (Phys. Rev., 1934, [ii], 45, 324-331).-The elastic constants have been
determined from bending and torsion experiments on single crystals prepared
from 2 grades of very pure zinc, and bending experiments on polycrystalline
zinc are also described. In contrast to polycrystalline metal sin%Ie crystals
of zinc show a definite and reproducible elastic behaviour, although the exact
elastic constants are very sensitive to impurities, and vary considerably for
the two grades. For each orientation there is a definite region of proportion-
ality between increasing stress and strain, although this region is a minimum,
and very small for orientations ¥= 45°, where ¢is the angle between the
hexagonal axis and the axis of the rod. There is no permanent set within
the elastic limit as defined by the limit of proportionality. Elastic hysteresis
always occurs in bending, but in torsion it is found only for specimens which
have previously been permanently strained. The variable results for poly-
crystalline metal are regarded as duo to the difierence between the elastic
constants for different orientations.—W. H.-R.

*Mechanical Properties of Electrolytic Zinc Sheets. 0. Bauer and J. V certs
[with F. Beck] (Mitt. Material., Sonderhejt 24,1934,137-144).—See Met. Abs.,
this volume, p. 67.—J. W. m

~Changes in the Properties of Deformed Smgle Crystals by Recovery. M. 0.
Kornfeld (zhurnal eksperimentalnoy i teoreticheskoy Fiziki (Journal of Experi-
mental and Theoretical Physics), 1933, 3, (6), 567-570).—[In Russian.] On
heating deformed single crystals of aluminium only a partial recovery occurs in
the lattice structure, the residual distortions being exceptionally stable.
The yield-point, corresponding with the stable state, is directly related to
the e%[ee of deformation, and at 300°-500° C. is independent of tempe,\rla%re.

fRecent Work on the Metallic State and Its Properties. Walther Gerlach
(Metallwirtschaft, 1934, 13, 171-172).—A review.—v. G.

Physical Change in Metals in Repose. E. E. G. Bradbury (lron and Steel
Ind., 1934, 7, 193-194).—Three main factors, age-hardening, weathering, and
natural de-gasification, are considered as having an influence on metals in
repose and are discussed in detail. It is considered that age-hardening on
metals under such a condition is not strictly comparable with ageing in
movnr&g machmer%/, and that the beneficial effects of weathering as such are
exceedingly doubtful. The third factor, natural de-gasification, which
results from gases of various types continuing to escape from castings after
they have gone cold, is considered of importance, and the bearing which such
a theory of de-gasification would have, If true, on production, is discussed in
the case of steel castings.—J. W. D.

*Low Temperature Specific Heats. [l.— The Calibration of the Thermo-
meter and the Resistance of Platinum, Platinum-10% Rhodium, and Constantan
between —259° and 190°. J. C. Southard and R. T. Milner (J. Amer. Chem.
Soc., 1933, 55, 4384—4391).—A constant-volume gas thermometer for calibra-
tion is described. Tables showing resistance values determined over the range
14°-90° K. are given—R. G.

The Enhanced Tenacity of Thin Fibres, the Joffe Effect and Related Pheno-
mena Interpreted from the Point of View of Griffith’s Theory of Fracture.
E. Orowan (Z. Physik, 1933, 86, 195-213).—The enhanced tensile strength of
thin fibres, the effects of grain-fineness and of the surrounding medium on
the breaking stress are interpreted in terms of Griffiths theory of frac ure
#see J. Inst. Metals, 1921, 25, 386). Fracture is a consequence of the in-

iltration of the Griffith fissure by active slip planes. This expiams the
results obtained by Schmid in the case of zinc (see J. Inst. Metals, 190>
34, 381). The results support Joffe s interpretation of the so-called s0ne
effect, but are unable to discriminate between that interpretation and tha
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due to Ewald and Polanyi; Smokal’s interpretation, attributing the effect
to penetration of liquid into the crystal mass, is not supported by the results.
—J.S G T

The Preparation of Sputtered Metal Films. E. O. Hulburt (Rev. Sei.
Instruments, 1934, [N.S.], 5, 85-88).—The technique of sputtering and the
production of thin films of about 30 metals are described. The transmission
of films of platinum, tantalum, and chromium is constant for wave-lengths
0-5-2-2 p; films_of silicon and carbon are relatively transparent from 1-0 to
22p—J. S.G. T.

¢Interference of Light by Thin Metallic Films. J. B. Nathanson (J. Opt.
Soc. Amer., 1933, 23, 388-393; Chem. Zentr., 1934, 105, I, 824).—Manganese
and platinum foils with a maximum thickness of 10-1 cm. have been prepared
in hydrogen in such a way that, owing to their non-homogeneity in reflected
light, they show interference rings or streaks. The weight of the films
calculated from their optical properties agrees with the actual weight in the
case of manganese, but is greater in the case of platinum owing to the occlusion
of hydrogen.—A. R. P.

+Absorption by Thin Copper, Silver, and Gold Foil in the Visible and Ultra-
Violet Regions. = Alexander Smakula (z. Physik, 1933, 86, 185-194).—Cf.
Met. Abs., this volume, p. 119. The optical absorption constants of thin
sheets of copper, silver, and gold are determined in the region 700-186 mp,.
All exhibit weak absorption maxima which are attributed to transition of
electrons into the crystal lattices.—J. S. G. T.

+The Electrokinetic (Zeta) Potential of Thin Metal Films. Grant W. Smith
and L. H. Reyerson (J. Phys. Chem. 1934, 38, 133-151).—A streaming
potential method for determining the electrokinetic potentials of metals in
contact with their ions is described, and results obtained with the systems
silver-silver ion and nickel-nickel ionare given. Fundamental relations between
these electrokinetic potentials and the Nernst potentials were found.—J. T.

#Photoelectric Properties and Electrical Resistance of Metallic Films.
Duane Roller and Dean Woolridge (Phys. Rev., 1934, gu], 45, 119-120).—Thin
films of the alkali metals and platinum, silver, and gold show a marked
dependence of the threshold wave-length and photoelectric emission on film
thickness, but cadmium and mercury do not show this effect.  As the thickness
of a metal film is diminished, the resistance increases from the value character-
istic of the metal in bulk, at first slowly, and then more rapidly, untila “ critical
thickness ” is reached below which the resistance rapidly becomes infinite.
The critical thicknesses for cadmium and mercury are of the order 200-300 x
10~7 cm., and are much greater than those for the other metals mentioned
above for which the critical thicknesses vary from 5 to 20 x 10-7 cm. The
photoelectric anomalies thus correspond with large critical thicknesses, which
probably indicate less uniformly deposited films.—W. H.-R.

+Some Experiments with Pure-Metal Resistance Standards. James L.
Thomas (U.S. Bur. Stand. J. Research, 1934, 12, 313-321; Research Paper
No. 657).—National standardizing laboratories use wire-wound standards for
maintaining the unit of electrical resistance. The material for these standards
is usually Manganin, an alloy of copper, nickel, and manganese. This alloy
corrodes rather readily and in general its resistance does not remain as constant
as is desired. It is believed that coils of pure metals, especially the noble
metals, will be more stable in resistance and might be used to maintain the
unit. l'ure-metal standards have been constructed of copper, silver, tin,
gold, and platinum wire, and measured at the ice point. The gold and platinum
coils have been very stable in resistance. The construction, method of
measurement, and results are given.—S. G.

The Scattering of Rontgen Rays by Metals. Alexander Rusterholz (Disser-
tation: Eidg. Tech. Hochschule, Zurich, 1931, (643), 56 pp.).—Reviews very
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briefly the principal phenomena and theories associated with the scattering
of X-rays by metals. Determinations of the scattenng function (F) for
aluminium, copper, silver, gold, platinum are

The Electrothermal Homogeneous Effect in Liquid Metal ., 1l. VBene-
dicks and G. Silieholm (Ark. Mat. Astron. Fysik, 1933, [A], 23, (27), 21 pp., 24,
(1), 16 pp.; Chem. Zentr., 1934,105,1, 348).-(1.-) In athoroughly tempered
homogeneous conductor a heat effect (positive or negative) proportional to
the current density is produced by the passage of a current. This effect can
most satisfactorily be studied in a liquid metallic conductor, and sis: types
of apparatus suitable for this work are described. The effect has been
detected in mercury, a 4-5% cadmium amalgam, and a ~/,, thallium
amalgam, the magnitude decreasing in the order given. (Il. ) The homo-
geneous effect described in (1.) produces a rising or falling linear temperature
distribution in the direction of the current through the homogenized conductor.
The values calculated theoretically for a mercury conductor one end of winch is
kept at a constant temperature have been verified expenmentally. A. K. P.

*A General Proof of Certain Fundamental Equations in the Theory of Metallic
Conduction. H. Jones and C. Zener (Proc. Boy. Soc., 1934, [A], 144, 101-
117). in modern literature of the theory of metallic conduction, certain
equations which are true for free electrons are assumed to remam valid when
the potential is periodic. General proofs of these equations are here given.
They give (1) the relationship between the velocity and energy of a stationary
state and (2) the effects of a constant electric or magnetic field on a wave

*sa°Electrical Conductivity of Metals at the Lowest Temperatures. J. C
McLennan (Proc. Roy. Inst., 1932, 27, 446-170; also (summaries) Nature,
1932, 129, 858-859, and Engineering, 1933, 135, 165-166.—A lecture.—L. H.

+Electrical Resistance of Heat in Metals. Charles R. Underhill (J. FranMin
Inst., 1933, 216, 629-634).—From a mathematical treatment of the subject,
it is suggested that a refinement of the method outlined in the paper might
lead to a general equation for temperature coeffs. of resistance at all tempera-
tures up to near the melting points of metals. S. V. W.

The Effect of Pressure on Galvano-Magnetic Phenomena. C. Delfia
(Nuovo cimento, 1933,10, 221-229; C. Abs., 1934, 28, 694-690). The applica-
tion of hydrostatic pressure increases the Hall coeff. (B) in sheet bismuth and
lowers it in sheet antimony. The values for bismuth are as follow, where the
first figure is the pressure in atm. and the second is the coeff.: 1, 2-583;
5, 2-731; 25, 2-741; 50, 2-750. The value of the const, magnetic field (H) is
not given. Variations in H gave the following data which are, in order, the
field strength in eem.u., B at 1atm. and R at 25 atm. : (sheet A) 1560, 3-483,
3-510; 2600, 2-915, 2-959; 4080, 2-373, 2-408; 5500, 1-973, 2-015; (sheet£)
1560,3-122,3-150; 2600,2-699,2-718; 4080,2-189, 2-220; 5500,1-887,1-922.
The electrical conductivity was also measured in bismuth with the following
results, which are in order, the pressure in atm., the conductivity x 10 in
a field of 1485 em.u. : 1, 7-600, 7-488; 5, 7-740, 7-628; 25, 7-/73, 7-765;
50, 7-790, 7-681. The number of free electrons per c.c. is calculated to be
753-5 x 1016 S. G. i .

Problems of Ferro-Magnetism. R. Sanger (Ball. Assoc. Suisse Elect., 1934,
25, 137-143).—A review of recent investigations of ferro-magnetism in
which nickel, cobalt, certain nickel-iron alloys, and magnetite are considered
in addition to iron. Heisenberg’s theory of ferro-magnetism and Weiss s
assumption of an internal molecular field are shown to be mutually con-
firmatory. Investigations on single crystals demonstrate the inter-relation
of magnetization vector and space-lattice, and a consideration of the elastic
stresses within the lattice throws light on the nature of magnetization curves.
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II.—PROPERTIES OF ALLOYS

(Continued from pp. 167-176.)

influence of Alternating Torsional Stresses on the Strength and Damping
Capacity of Aluminium Alloys. Hans Frankenberg (Metallivirtschaft, 1934,13,
187-191).—The creep limit of aluminium and various binary alloys of this
metal with copFer silicon, and magnesium is raised by the continued applica-
tion of torsional stresses.  The damping capacity is independent of the number
of alternations, but during the course of the endurance test it decreases in
aluminium, increases in copper-aluminium alloys, and remains constant in
silicon- and magnesium-aluminium alloys, in which, however, it is very small.

—v. G

*Rate of Age-Hardening of Duralumin as Determined by Upsetting Tests.
J. 0. Lyst (Metals and Alloys, 1934, 5, 57-58).—The specimens are cut from
f-in. rivet stock, so that the len th is twice the diameter; they are then
subjected to compression and the load noted when the Iength is reduced by
25 and 50% and when the first cracks appear. Cracking before a 55% reduc-
tion is always a sign that cracks will appear in the head during riveting; this
is therefore the critical value (Rc). On ageing freshly quenched Duralumin
at room temperature, Rcis reached in 2-21 hrs., but at 0° C. only after 2-21-
days. If the quenched alloy is kept at —48° Cina “dry-ice refrigerator,
cracking does not occur below a 57% reduction even after 14 days; but if the
alloy is then kept at room temperature, Rcis again reached in 2-21 hrs.
Hardening of the freshly quenched alloy is perceptible in If hrs. at 20° C., and
in 36 hrs. at 0° C., but never occurs at —48° C—A. R. P.

*The Tempering Effect in Quenched Copper-Aluminium Alloys. W. Stenzel
and J. Weerts (Mitt. Material., Sonderheft 24, 1934, 73-92).—See J. Inst.
Metals, 1933, 53, 694—J. W.

*0n Age-Hardenable Silumin Containing Magnesium. O. Bauer, B. Blumen-
thal, and M. Hansen (Mitt. Material., Sonderheft 23, 1934, 60-65).—On ageing,
cast Silumin containing magnesium, preferable/ at 150°C the yield-point,
tensile strength, and hardness are considerably increased, especially If the
metal is first annealed and quenched. The hardness of an alloy with 0-3-
0-5% magnesium is increased by 30-35% after ageing for 50-60 hrs., and the
tensile strength of an alloy with 0-34% m gnesmm by about 25% after ageing
for 96 hrs., whilst the yield-point is raised 65%. Elongation and reduction
in area are, however, correspondingly reduced. In specimens with 1-08%
magnesium, the presence of Mg2Si could not be detecte after quenching from
500° C. and ageing at temperatures up to 300° C.—

Silicon and Its Use in Modem Metallurgy. A. B "Kinzel (Min. and Met.,
1933,14, 489-492).—Areview.—A. R. P.

*The Nature of the Solid Phase in the System Antimony-Bismuth. W. F.
Ehret and M. B. Abramson (J. Amer. Ghem. Soc., 1934, 56, 385-388).—X-ray
diffraction patterns and microscopic examination showed the antimony-
bismuth alloys to consist only of one phase, corresponding with a system which
forms a complete series of solid solutions.  The solidus as determined by Otani
was shown to be probably correct.—R. G.

Resistance Alloys for Temperatures up to 1300° C. [Megapyr]. A. Grunert,
W. Hessenbruch, and K. Ruf (Eleldrowarme, 1933, 3, 208-212; C. Abs., 1933,
27, 5043).—See this J., 1933, 53, 550.—S. G.

Corrix, a New [Copper—AIuminium—IroCr# Alloy for Propellers. Anon.
(Automobiltech. Z., 1934, 37, (5), 149-150).—Cf. Met. Abs., this volume, p. 170.
It is stated that Corrix, a ternary copper-aluminium- iron alloy, shows excep-
tional resistance to corrosion, especially by sea-water; it also resists the action
of saturated and superheated steam, 50% hydrochlorlc acid, 50% acetic acid,
and weak and saturated ammonium chloride. The phy5|cal and mechanical
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properties of the alloy are summarized. 1t is considered likely to be of great
use for propellers and various fittings in aircraftandtr*portve ™ -* .R .

Beryllium-Copper. Anon. (Met. Ind. (N.Y.), 1934, 32, 48-49). The
manufacture, properties, and heat-treatment of beryllium-copper alloys are

*On the Svstem Beryllium-Copper. H. Tanimura and G. Wassermann (Mitt.
M al'iTsS heft 84, 1934, 151-153).-See .7. Inst. Metals, 1933, B* 620.

*Aeeins Phenomena in Copper-Nickel-Silicon Alloys. Enrico Crepaz (Atti
Congr naz. Chim. para ap-pl., 1933, 4, 454-468; Ghem. Zentr., 1934, 105, I,
1104%.'—A copper-silicon alloy with 6-31% silicon shows a single maximum in
the hardness and expansion with rise in ageing temperature, i.e. it ages nor-
mally  When nickel is also present, two maxima occur in the hardness, ex-
pansion, and resistivity curves; this is attributed to the primary precipitation
of silicon in excess of the ratio 4 nickel: 1 silicon, followed by a secondary
grecipitation of the compound which produces maximum hardness. A similar

ehaviour has already been observed in aluminium alloys.—A. R. P.

*The Effect of Grain Boundaries on Equilibrium. P. Wiest (Metallurgist
(‘Supgt. to Engineer), 1933, 9, 53-54).—A summary of a paper by W. on
“ X-Ray Experiments on the Solubility of Silver in Copper, Z. Physilc, 1932,
74 225. SeeJ. Inst. Metals, 1932, 50, 308.—R. G.

A Flanged Bronze Celt from Birtley, Co. Durham. A. Raistnck and J. A
Smythe (Proc. Univ. Durham Phil. Soc., 1933, 9, (2), 47-54).— The material of
a flanged bronze celt of the earliest Bronze period contained copper 82-73%,
remainder tin, with traces of iron and nickel. The small, equi-axed, twinned,
and frequently deformed a-crystals indicated that the material had undergone
cold-working, low-temperature annealing, and subsequent further local cold-
working. Large masses of eutectoid were present. Hardness tests, especially
in comparison with the results of corresponding tests on a made-up al\l% of
gjTnilar composition, threw further light on the process of manufacture, which
is briefly outlined.—P. M. C. R. .

*Thermal Expansion of Bearing Bronzes. Peter Hidnert (U.S. Bur. Stand,
J. Research, 1934, 12, 391-400; Research Paper No. 665).— This paper gives
data on the linear thermal expansion of cast bearing bronzes (copper-tin and
copper-tin-lead) at various temperatures between 20" and 200° C.  The results
obtained on heating and cooling are given in diagrams and the coeffs. of expan-
sion for various temperatures are given in a table. The coeffs. of expansion
obtained in the second tests are generally higher than those obtained in the
firsttests. The addition of tin to copper or lead to copper-tin alloys increases
the coeffs. of expansion. Equations were derived which show the relation-
ship between the tin content and the coeffs. of expansion of cast copper-tin
alloys and between the lead content and the coeffs. of expansion of cast
leaded bronzes with a copper-tin ratio equal to about 7. S. G.

Foundry Bronzes. |ll.—Phosphor Bronze. Anon. (Found. Trade J.,
1934, 50, 186).—The composition of phosphor-bronzes, and the melting shop
and foundry practice in the production of these alloys are described. J. H. W.

*The Transformation Processes in R-Brass and R-Silver-Zine Alloys. J.
Weerts (Mitt. Material., Sonderheft 23,1934, 38°3).—SeeJ. Inst. Metals, 1933,
53, 12-13—J. W.

*On the Capacity for Hot Deformation of Binary and Complex Copper-Zmc
Alloys. P. Rontgen and W. Donike (z.V.d.i., 1934, 78, 220-223). Experi-
ments have been made on the ca acit?/ of brasses with 63-84% copper and
with various small additions of other elements to be hot-rolled and extruded.
Brass made from pure zinc and copper can always be hot-worked, but after
prolonged annealing oxygen diffuses into the surface and produces cracks on
hot-rolling.  Addition of more than 1-2% of lead to 58%, of more than 0-1 /0
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lead to 63%, and of as little as 0-01% lead to 67 and 84% copper-brass causes
fissures on hot-rolling.  The upper limit of lead for extrusion is 2% for 67 and
84%, and 5% for 63 and 58% copper-brass, and that of phosphorus is 0-02%
for hot-rolling and 0-4% for extrusion of a-brass, whereas several % of tin is
without deleterious effect in either operation. Power measurements in the
extrusion press show that the resistance to deformation of a-brass is consider-
ably higher than that of (3-brass, and therefore insoluble constituents which
segregate along the grain boundaries are more deleterious in a- than in “-brass.
—V. G.

*The Influence of Third Metals on the Constitution of Brass Alloys. V.—
The Influence of Manganese. A Contribution to the Knowledge of the Ternary
System Copper-Zinc-Manganese. O. Bauer and M. Hansen {Mitt. Material.,
Sonderheft 23, 1934, 437°9).—See J. Inst. Metals, 1933, 53, 123—J. W.

*The Properties of Nickel-Brasses. J. Cournot and F. Hiltbold (Compt.
rend., 1934, 198, 749-751).—A systematic study has been made of the pro-
perties of the industrial nickel-brasses (copper 55-60, nickel 8-22%) as a
function of their composition : ﬁl) cold-working results in a Brinell hardness of
at least 200 and still higher for alloys richer in nickel ; (2) the effects of heating
the cold-worked alloys are different from those observed in brasses chiefly
in that the decrease of the mechanical resistance is relatively slow; (3) this
slowness is also encountered in studying the effect of the time of heating;
(4) for the same copper content, cold-working is effective more rapidly the
lower the nickel content. The manner in which the hardness varies in per-
fectly annealed alloys is discussed ; in annealed industrial nickel-brasses, the

Brinell hardness is given by the formula: A= 81 + [20-"(Ni-22)2 "
(5) nickel-brasses are extremely sensitive to homogenization after (J:as|t_i|n(\;iv

Silicon-Brasses : A New Series of Technical Alloys. E. T. Richards (Met.
Ind. (Land.), 1934, 44, 269-270).—A short summary of the melting, pouring,
moulding, chill-casting, hot-working properties, and applications of alloys of
the order : copper 84r-90, silicon 4-2, zinc 12-8%.—J. H. W.

*0n Lead Alloys for Cable Sheaths.—I. T. Aizawa and K. Osanai (Res.
Electrotech. Lab. (Tokyo), No. 346,1933, 1-32; Sci. Abs., 1933, [B], 36,482).—
In Japanese, with English summary.] A study of the age-hardening, fatigue
under repeated tension), and corrosion phenomena of lead cable-sheath alloys.
The effects of small additions of antimony, calcium, cadmium, zinc, magnesium,
and tin, also combinations of these metals, are investigated. In most cases
age-hardening occurs at room temperatures.  The alloy with 0-5% magnesium
becomes brittle, developing cracks. As to corrosion, 1t is shown that air and
carbon dioxide play a part with buried cables, the corrosion being much
accelerated by electrolytic action. A number of equilibrium diagrams is
reproduced and photomicrographs of the alloys examined are included.—S. G.
*Study of Ultra-Light Alloys of Magnesium with Aluminium and Copper.— II.
Paul Bastien (Rev. Met., 1933, 30, 528-542).—Cf. J. Inst. Metals, 1933, 53,
623 ; and Met Abs., this volume, p. 71. The physical properties studied are
density and thermal and electrical conductivities, and these are correlated with
the ternary equilibrium diagram. Mechanical tests on the cast, drawn, and
forged alloys include tensile, bend, and fatigue tests. The fatigue limit of the
aluminium-magnesium alloys (0-15% Al) increases up to the limit of solid
solubility, then decreases slightly but progressively. In the case of copper-
magnesium alloys the fatigue limit increases slightly and linearly with increase
of copper content.  Corrosion tests were made in various media in an apparatus
permitting circulation of the corroding medium aerated with any desired
atmosphere, and with different speeds of circulation. Forging tests showed
the possibility of forging ultra-light alloys with copper content of the order of



234 Metallurgical Abstracts Volr. 1

12%, and thus obtaining good mechanical properties, hardness, and thermal
conductivity satisfactory for pistons ofinternal combustion engines. Mechani-
cal tests on alloys containing up to 15% of aluminium plus copper, showed
the desirability of using transverse tests on the cast alloys for acceptance tests.
The properties of some of these alloys compared favourably with Elektron
alloys, and the fatigue properties of several alloys in the wrought condition
having limits of 12-13 kg./mm.2(7-6-8-2 tons/in.2) were considered to be of the
order of those of alloys of the Duralumin type. Corrosion tests have shown
that the addition of copper with aluminium in equal amount increases suscepti-
bility to corrosion slowly as regards attack by acid media, and very rapidly
as regards attack in saline media. Addition of aluminium to copper—magne-
sium alloys diminishes very rapidly the rate of corrosion of the alloys, and with
more than 3% of aluminium the mean rates of corrosion of the ternary alloys
become generally of the same order.-—H. S.

¢Investigation on Binary Solid Solution of Magnesium. |.— Rontgeno-
graphic Determination of the Boundary of the a-Solid Solution Range of
Aluminium-Magnesium and Zinc-Magnesium Alloys. |l.— Tensile Tests on
Homogenized Aluminium-Magnesium and Zinc-Magnesium Solid Solutions.
E. Schmid and H. Seliger {Milt. Material., Sonderheft 23, 1934, 52-58).—See
J. Inst. Metals, 1932, 50, 732.—J. W.

+The Equilibrium Diagram of Magnesium-Antimony. G. Grube and R.
Bornhak (Z. Elektrochem., 1934, 40,140-142).—The equilibrium diagram of the
magnesium-antimony system has been determined by thermal analysis. There
are 2 eutectic horizontals, at 629° C. on the magnesium side and at 579° C. on
the antimony side, ranging, between them, from pure magnesium to pure
antimony. On the magnesium side, the eutectic occurs at 10 atomic-% of
antimony, and on the antimony side at 86 atomic-%. Only one compound,
Mg3Sh2 exists, melting at 1228° C.  This high-melting compound is analogous
with Mg3Bi2in many respects; it forms a solid solution with excess magne-
sium and exists in 2 polymorphic forms. The cc”P transformation of the
compound occurs at between 40 and 44 atomic-% of antimony at 930° = 2° C,
and the magnesium-rich (3-solid solution at 894° C.—J. H. W.

¢Electrical Conductivity and Equilibrium Diagram of Binary Alloys. X.— The
Magnesium-Bismuth System. G. Grube, L. Mohr, and R. Bornhak (Z. Elektro-
chem., 1934, 40,143-150).—The electrical conductivity of alloys throughout the
whole range of the magnesium-bismuth system has been determined at 50° C
intervals between 50° and 250° C., and of the alloys containing up to 40 atomic-
% of bismuth from 50° to 550° C. The equilibrium diagram has been con-
structed from these results and from thermal analysis and micro-examination.
The results confirm the existence of the compound Mg3Bi2, identified in a pre-
vious investigation. This compound melts at 823° C. In the neighbourhood
of 715° C., the previously assumed melting point of the compound, a newly-
discovered a P transformation occurs, on the pure compound side at
700° C. and on the magnesium-rich solid solution side at 686° C. The range
of homogeneity of this solid solution as well as the solubility of bismuth in
solid magnesium was determined from the electrical conductivity measure-
ments. In the range 30-35 atomic-% of bismuth, unreproducible electrical
conductivity results were obtained, for which an explanation has not ?]/et been
found. If transformations in the solid state occurred in this range, they pro-
ceeded so slowly that they were not shown up by the observati0n3 tal|<_|enw

¢Electrical Conductivity and Equilibrium Diagram of Binary Alloys. XI.—
The Lithium-Magnesium System. G. Grube, H. v. Zeppelin, and H. Bumm
(Z. Elektrochem., 1934, 40, 160-164).—The electrical conductivity of the lith-
ium—magnesum alloys has been measured at 25° C. and at 50° intervals be-
tween 50° and 550° C., and a partial equilibrium diagram has been constructed



1934 Il.—Properties of Alloys 235

from these results and those of thermal and X-ray analysis. Up to 16-3
atomic-%, the alloys solidify as magnesium-rich solid solutions, between
16-3 and 21-8 atomic-%, these solid solutions separate out as primaries. In
this range, a eutectic containing 21-8 atomic-% of lithium crystallizes out at
587-5° C., and consists of the magnesium-solid solution and the phase Li2Vigh
Thence the liquidus rises to a flat maximum at between 28 and 30 atomic-%
of lithium, and then falls steadily to the melting point of lithium. Only the
eutectic crystallization between 16-3 and 21-8 atomic-% of lithium can be
observed by thermal analysis. Between 21-8 and 28-6 atomic-% of lithium, the
temperatures of primary and secondary crystallization lie so close together as
to be indistinguishable by thermal analysis, but X-ray examination shows the
existence of a heterogeneous mixture of magnesium- and lithium-solid solu-
tions. The phase, Li2Mg5 crystallizes in the cubic body-centred lattice of
lithium and behaves like a compound.—J. H. W.

*On the Elongation of Ternary Magnesium Solid Solutions. E. Schmid and
G. Siebel {Mitt. Material., Sonderheft 23, 1934, 58-60).— See J. Inst. Metals,
1932, 50, 732.~1. W.

Manufacture of Magnesium. A. Dumas {Rev. Met., 1933, 30, (12), 511-
519).—A historical survey of the extraction and applications of magnesium.
Details of various methods of extraction are given, including direct methods of
producing magnesium alloys.—H. S.

*The System: Manganese-Tin-Mercury. Alan Newton Campbell and
Herbert Dyson Carter {Trans. Faraday Soc., 1933, 29, 1295-1300).—Systems
consistingi of two metals and mercury can be studied in an analogous manner to
that employed in the study of two salts and water, so that data on mutual
relationships, compound formation, &c., of two metals at room temperature
can be readily obtained. From a study of the system manganese-tin-mercury
the formation of a compound Snavin2at below 30° C. has beenestablished. No
solid solution of this compound or of tin or manganese in mercury exists, nor
are compounds analogous to hydrates formed.—A. R. P.

*QObservations on the Rare Earths. XLI.— Electrolytic Preparation of Rare
Earth Amalgams. 3.— Amalgams of Lanthanum, Neodymium, Cerium,
Samarium, and Yttrium. Metallic Lanthanum, Neodymium, and Cerium by
Thermal Decomposition of Their Amalgams. E. E. Jukola, L. F. Audrieth,
and B. S. Hopkins (J. Amer. Chem. Soc., 1934, 56,303-304).—Dilute amalgams
were prepared by electrolysis of concentrated solutions of the anhydrous
chlorides in ethyl alcohol, using a mercury cathode. These were concentrated
by vacuum distillation. Further heating up to about 1000° C. in oxide-lined
crucibles in a vacuum furnace resulted in decomposition of the amalgam and
isolation of the metal. —R. G.

~Composition of Crystalline Amalgams of Zinc, Lead, Tin, and Cadmium.
Henry H. Hosford (J. Dental Research, 1934,14,33-37).—When zinc, lead, tin,
and cadmium rods are immersed in mercury for many days crystalline amal-
gams are formed on the surface, whereas no such crystals are formed with
copper or silver. The zinc crystals are a mass of closely-packed laminae con-
taining some hexagons and contain 41-45% zinc (HgZn2= 39-46% zinc;
HgZn6= 44-9% zinc). The lead crystals are dendritic needles at right angles
to the lead rod, and contain 63-65% lead (HgPb2= 67-38% lead). The tin
crystals consist of very regular hexagonal plates containing 78-79% tin
(HgSn, = 80-55% tin). The cadmium crystals are stubby rounded needles
containing 15-16% cadmium (Hg7Cd2= 13-76% cadmium; Hg3Cd = 15-73f0
cadmium).—A. R. P.

fOn the Manufacture of Alloys Possessing High Electrical and Heat Resist-
ance. S.D. Zipurdeev (Vestnilc Ingenerovi Tehnikov {Messenger of Engineers
and Technologists), 1933, (7), 304-306).—[In Russian.] A review of work on
high-resistance alloys in Russian and foreign factories.—N. A.
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*High-Grade Chromium-Nickel Alloys and Life Tests Thereon. W. Hessen-
bruch and W. Rohn (Elektrowanne, 1933, 3, 245-249, 294-297, 317-322)—
See J. Inst. Metals, 1933, 53, 624-625, 697.—S. G.

+The Properties of Monel Metal and Similar Copper-Nickel Alloys. 0. Bauer,
J. Weerts, and 0. Vollenbruck (Mitt. Material., Sonderheft 23, 1934, 21-34).—
See J. Inst. Metals, 1933, 53, 125-126.—J. W.

+Large Barkhausen Discontinuities and Their Propagation [in Nickel-Iron
Alloys]. Raymond E. Reinhart (Phys. Rev., 1934, [ii], 45, 342-343).—A note.
With a 10% nickel-iron alloy strained by combined tension and torsion it is
only the component of the field (11) in the direction of maximum strain which
affects the velocity (v) of propagation of large Barkhausen discontinuities.
The field affecting ﬁropagation Is thus H cos 0, where 0 is the angle the applied
field makes with the direction of maximum strain. Experiments show that
the curves connecting v and H closely resemble those connecting v and 1 (the
intensity of magnetization). If v were a function of H1 cos Oonly, then in pure
tension for which cos 0 = 1, the values of H 1 should be constant for a constant
value of v, and this is shown to be approximately true for the 10% nickel-iron
alloy.—W. H.-R.

+The Resistances of Some Copper-Palladium Alloys. D. Stockdale (Trans.
Faraday Soc., 1934, 30, 310-314).—The specific resistance and temperature
coeff. of resistance of copper-palladium alloys with 53-44-60-77 atomic-%
palladium have been measured at 20°-150° C. The coeff. falls sharply from
1-9 X 10-4 (20°-60° C.) for the alloy with 53-44 atomic-% palladium to
1-0 X 10-4 for those with 54-28-58-53 atomic-% palladium, then rises slowly
with further increase in palladium. The coeff. also falls slowly with rise in
temperature, reaching zero (extrapolated) at 260° C. for the alloys with the
minimum coeff.  The specific resistance at 20° C. of the alloy with 5S atomic-%
palladium is 46-6 X 10“6ohm-cm.—A. R. P.

+Some Physical Properties of Platinum-Rhodium Alloys. J. S. Acken (U.S.
Bur. Stand. J. Research, 1934, 12, 249-258; Research Paper No. 650).—In a
continuation of the study at the U.S. Bureau of Standards of the metals of the
platinum group, a series of platinum-rhodium alloys containing approximately
10, 20, 40, 60, and 80% rhodium was prepared from pure platinum and pure
rhodium. The melting point, hardness, density, electrical resistivity, tem-
perature coeff. of resistance, and thermal e.m.f. against platinum were deter-
mined for each alloy. The microstructure of each alloy appeared to be that
of a solid solution. The Particular qualifications of the alloys containing from
20 to 40% of rhodium, for use as resistance furnace windings for service at
high temperatures, are discussed.—S. G.

Alloys of the Ceramico-Metal Type. N. Zarubin and L. Maikov (Vestnik
Metallopromishlennosti (Messenger of the Metal Industry), 1933, (6), 68—1).—
[In Russian.] A brief review of the production methods, microstructure, and
properties of super-hard alloys, e.g. “ Pobedite,” “ Widia,” * Carboloy,’>
“ Ramet,” “ Titanite,” and others.—D. N. 8.

+The Solubility of Copper in Zinc. M. Hansen and W. Stenzel (Mitt.
Material., Sonderheft 24, 1934, 113-120).—See Met. Ahs., this volumg, p\)Nla

t Ageing of Metals. N. F. Bolchovitinov (Vestnik Ingenerov i Tehnikov
(Messenger of Ev/gineers and Technologists), 1933, (6), 260).—[In Russian.]
A brief review of the position to date.—N. A.

+The Influence of Corrosion on the Endurance Limit imder Alternating Stress
of Steels and Non-Ferrous Metals. Theodor Dusold (Metallwirtschaft, 1934,13,
41-44).—The following metals, as well as several steels, have been tested in the
alternating torsion machine: nickel, and aluminium containing (a) copper 56,
manganese 0-7%, (h) 10% zinc, (¢) zinc 10, chromium 0-5, silicon 1-8, lead
1-3%, (d) manganese 0-7, magnesium 0-7, silicon 1%. All the aluminous alloys,
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even after the surfaces had been consolidated by pressure, showed a lower
fatigue limit in water than in air, but nickel gave higher results in water than
in air especially after application of pressure to the surface.—v. G.

Erosion-Resisting Metals.  Accelerated Tests. T. F. Hengstenberg (Power,
1932, 76, 118—120; Sci. Abs., 1933, [B], 36, 9).—Specimens of various metals
were whirled past a water jet at speeds up to 1200 ft./second, and the results
agree closely with actual observations in machines in commercial service. The
materials tested were plain carbon steel, chromium-nickel alloys, nickel steel,
and case-hardened nitrided steel. Up to 800 ft./second the spray had no effect
onany ofthe materials. Athigher speeds erosion commenced, and at 1200 ft./
second the wear was excessive except on one of the chromium—nickels and the
nitrided steel.—S. G.

Thermodynamics of Solid Solutions. I|.—Perfect Solutions. Harry Seitz
(J. Amer. Chem. Soc., 1934, 56, 307-311).—The concept of fugacity or activity,
developed successfully in the treatment of liquid solutions, is applied in a
graphical method for determining the liquidus and solidus curves for binary
systems which solidify with the formation of solid solutions. Equations are
derived for calculating the liquidus and solidus curves from the temperatures
and heats of fusion of the two pure solids. A comparison is made between
the observed and calculated liquidus and solidus of the copper-nickel, silver
palladium, and gold—platinum systems. The values for the copper-nickel
system were similar, but none was in close agreement, as would be expected
from the fact that Raoult’s law is not obeyed over the entire range of com-
position.—R. G.

*Theory of Alloys in the y-Phase. H. Jones (Proc. Roy. Soc., 1934, [A],
144, 225-234).—The zones of allowed energies for the loosely-bound electrons
in alloys with the y-structure are discussed mathematically. The lowest group
of energy levels is almost completely filled by the number of loosely-bound
electrons given by the Hume-Rothery rule, and a reason for the existence of this
rule is discussed. Large diamagnetic susceptibilities can be anticipated for
alloys in this phase, and the Hall eoeff. should change from large positive to
large negative values as the composition changes through the phase in the
direction of increasing number of loosely-bound electrons.—J. S. G. T.

111.—STRUCTURE
(Metallography; Macrography ; Crystal Structure.)

(Continued from pp. 176-178.)

*Recrystallization Texture of Duralumin. G. S. Zhdanov and V. I.
Iveronova (Zhurnal eksperimentalnoy i teoreticheskoy Fiziki (Journal of Experi-
mental and Theoretical Physics), 1933, 3, (6). 579-587).—[In Russian, with a
German summary.] The recrystallization texture of Duralumin annealed
at 520° C. for £ hr. and quenched after a reduction of 99-6% by cold-rolling,
has been determined. X-ray photograms show a well-defined texture differing
from that of rolled Duralumin and from that of other metals with a face-
centred cubic lattice. Polar diagrams for the planes (H1), (200), (220), and
(113) show that the preferred orientation in the direction of rolling is [233],
transverse thereto [311] and normal thereto [Oil]. Other orientations observed
in the direction of rolling are [011], [121], [120], transverse thereto [211],
[741], [210], and normal thereto [ill], [113], [001].—N. A.

*The Kinetics of Crystallization Processes. (Frhr.) v. Gdler and G. Sachs
(Mitt. Material., Sonderheft 23, 1934, 3-5).—See J. Inst. Metals, 1932, 59,
671.—J. W.

*0n the Relation Between the Crystal Orientation in Rolled Aluminium
Sheet and the Thickness of the Sheet. G. v. Vargha and G. Wassermann
(Mitt. Material., Sonderheft 24, 1934, 121-126).—See Met. Abs., this volume,
pp. 12-13.—J. W.
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116 atoms, and the formula of the compound should therefore be Cr23C,
which has been confirmed by X-ray crystallography analysis (details of the
atomic grouping are given). In a double chromium carbide of this type
containing 10% tungsten the atom grouping corresponds with the formula
0Oo0iWoC«. Analogous compounds containing iron in place of chromium and
molybdenum in place of tungsten have been isolated. The corresponding
manganese carbide Mn23C8has a = 10-564 A. A.R. P.

*X-Ray Investigation of the Solid Solubility of Aluminium in Copper. I.
Obinata and G. Wassermann (Mitt. Material., Sonderheft 24, 1934, 109-112).—
See J. Inst. Metals, 1933, 53, 497.—J. W.

*On the Transformations in (3 Aluminium-Bronze.” G. Wassermann
(Metallwirtschaft, 1934, 13, 133-139).—“ Aluminium-bronze ” with 12%
aluminium has been examined by X-rays at high temperatures. The p-phase
stable above 580° C. has a body-centred cubic lattice with a = 2-94 A, hut
the atomic distribution is random; on slow cooling this phase decomposes
into a- and 8-crystallites, but on rapidly cooling to 300° C. it is converted into
a (3L-phase of the same lattice structure, but with a superstructure. Below
300° C. the @r phase is converted into [3, which has a lattice similar to the
oc-phase. The [B-> % -> [3 transformations are reversible on heating and
cooling, and the phases cannot be retained by quenching. The & and p'-
phases are unstable and slowly revert to a -f- 8 at 350°-580 C.; the rate of
transformation below 350° C. is very slow. The stable a -{- 8 structure
produced by annealing Pi at 400°-500° C. is martensitic. On slow cooling
from the @-field (above 600° C.) the a + 8 structure is eutectoidal.—v. G.

*The Gold-Manganese Equilibrium Diagram. H. Bumm and U. Dehlinger
(Metallwirtschaft, 1934, 13, 23-25).—The alloys used by Moser, Rauh, and
Vincke (see J. Inst. Metals, 1933, 53, 124, 235) have been examined by X-ray
analysis. Above 700° C. a solid solution with random orientation occurs in
the range 0-83% manganese; the lattice parameter at 1000° C. decreases
from 4-07 A. for gold to 4-01 for 30, 3-93 for 60, and 3-86 A. for 83% man-
ganese. Below 700° C. a face-centred tetragonal compound, a — 4-100 A.
and c = 3-986 A., separates at 10% manganese, while with 22% manganese
a body-centred tetragonal phase with a = 3-28 A. and t = 3-14 A. occurs.
The atomic distribution in both cases is regular.—v. G.

*X-Ray Investigations o« Antimony-Lead and Tin-Lead Alloys. |. Obinata
and E. Schmid (Mitt. Material., Sonderheft 23, 1934, 49-51).—See J« Inst.
Metals, 1933, 53, 622.—J. W.

*Crystal Structure of Praseodymium. A. Rossi (Atli R. Accad. Lincei
(Roma), 1932, 15, 298-300; Sci. Abs., 1932, [A], 35, 677).—The values found
for the ratios between lattice planes of the praseodymium crystal and the
order of reflection agree closely with those calculated for a hexagonal system,
the value of the axial ratio c:a being 1-60, and the side of the unit cell
a0= 3-657 A. Three weak lines, occurring in the best of the photograms
obtained and not corresponding with such a hexagonal system, are regarded
as due to impurities. The value given in the literature for the density of
praseodymium is 6-60; that found for the material examined (99-4% praseo-
dymium) is 6-765 + 0-008, the calculated density being 6-777.—S. G.

Blue Na-W-Bronze. W. F. de Jong and H. J. Stek (Z. Krist., 1932, 83,
496; C. Abs., 1933, 27, 2613).—Blue sodium-tungsten-* bronze” is formed
by weak reduction of the cubic sodium-tungsten-“ bronze ” with hydrogen
or zinc, and probably has the formula Na2(W08)6. It is tetragonal, and
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rotation photographs give a = 17-5 and c = 3-80 A. (for cubic sodium-
tungsten-“ bronze n a = 3-83 A.).—S. G.

*0n the Structure of Technical Zinc Dust. G. Wassermann (Mitt. Material.,
Sonderheft 23, 1934, 34-36).—See./. Inst. Metals, 1933, 53, 191.—J. W.

*X-Ray Determination of the Solubility of Cadmium in Zinc. W. Boas
(Mitt. Material., Sonderheft 23, 1934, 36-38).—See J. Inst. Metals, 1933, 53,
18.—J. W.

*X-Ray Investigations on Zinc-Nickel Alloys. Vincenzo Cagliotti (Atti
Congr. naz. Chim. pura appl., 1933, 4, 431-441; Chem. Zentr., 1934, 105, I,
1283).- -X-ray examination of the alloys has revealed the existence of the
following phases: (a) an e-phase (up to 5% nickel) the structure of which
has not been elucidated; (h)a y-phase (with 15-22 atomic-% nickel) consisting
of a solid solution of zinc or nickel in the body-centred cubic compound
NisZn2i; (c) a P-phase with 46% nickel consisting of the compound NizZn
with 4 atoms in the unit tetragonal lattice, a = 3-867 A., eta — 0-83; and
(d) an a-phase with 53% nickel. Solubility of nickel in the zinc lattice could
not be detected.—A. It, P.

*Segregation of Polonium in a Bismuth Crystal [Evidence for Secondary
Structure in Crystals]. Alfred B. Focke (Phys. Rev., 1934, [ii], 45, 219-220).—
A note. Bismuth crystals containing polonium were cleaved parallel to
the (111) planes. The variation of a-ray intensity with the distance from the
plane was measured, and gave a curve with a number of discontinuities or
steps. If the foreign atoms were distributed in periodically occurring (111)
planes (see Goetz and Focke, Met. Ahs., this volume, p. 226), a curve of this
kind would be expected, since the a-ray would travel a distance in air depen-
denton the depth of the layer from which it came, and this would vary dis-
continuously. Assuming that the steps on the curve correspond with the air-
equivalent of one block of the secondary structure, the spacing of the planes
containing the polonium atoms is calculated as 0-6 + 0-1p, in good agree-
ment with other evidence.—W. H.-R.

*Precision Measurements of the Lattice Constants of Non-Cubic Metals. Ww.
Stenzel and J. Weerts (Z. Krist., 1932, [A], 84, 20-44; and Mitt. Material.,
Sonderheft 23, 1933, 5-16).—A new method of calculating the lattice constants
from the rontgenograms is described which permits of the constants of non-
cubic substances being calculated with as high a degree of accuracy as those
of cubic substances. The following lattice constants (at 20° C.) have been
determined in this way : cadmium, a = 2-9736, c = 5-6058 A., cja = 1-8852;
zinc, a = 2-6590, c = 4-9351 A., c/a = 1-8560; magnesium, a = 3-2022,
c= 5-1991 A., c/a = 1-6236; rhenium, a = 2-7553, ¢ = 4-4493 A., c/a =
1-6148; (1-tin, a = 5-8194, ¢ = 3-1753 A., c/a = 0-5456.—J. W.

*On the Theory of Electronic Motion in a Crystal Space-Lattice. D.
Blohmzev (Zhumal eksperimentalnoy i teoreticheskoy Fiziki (Journal of Experi-
mental and Technical Physics), 1933, 3, (6), 475-498).—[In Russian.] In this
paper is given a generalization of Bloch’s theory of the motions of firmly-
boundelectronsin the conditions of degenerate atomic states, as also of electro-
static motion for terms higher than P and S. Combinations of P and S terms
are examined in detail. An idea is given of the electronic wave functions in
the form of a Fourier series according to a method similar to Born’s well-
known method in the theory of the crystal lattice. Appropriate formulae
for the motion of an electron in a limited crystal are developed.—N. A.

*Large Artificial Crystals of Graphite. K. S. Krishnan (Phys. Rev., 1934,
[ii], 45, 115).—A note. The method of Goetz and Faessler (ibid., 1932, [ii],
39, 169; 40, 1053) is criticized. (See following abstract.)—W. H.-R.

*About the Production of “ Colloidal Single Crystals ” [of Graphite].
Alexander Goetz (Phys. Rev., 1934, [ii], 45, 282-283).—A note. The criticisms
of Krishnan (preceding abstract) are unjustified, since the azimuthal orienta-
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tinr, was made uniform bv rotating the container of the suspension within the
magnetic field round an axis parallel to the direction of the [0001] axis desired
for the suspensions. Photographs are reproduced of specimens obtained

~eOn~h~actors1Aflectog”the Reflection Intensities by the Several Methods
nf v d,v Analysis of Crystal Structures. 1- C. Blake (Rev. Modern Physics,
7933 5 fbhO 202; correction, 288).-The different factors affecting the
intensity of X-ray reflection in crystal analysis are discussed, and the mathe-
matical equations are deduced and explained together with notes on the inter-
pretation of experimental data. The bulk of the paperis areview of previously
published work, but new matter is also included, and a comprehensive biblio-

~tivetopmenUiX-Ra~Crystal Analysis. W L Braggi(Uspehi Fizicheshh
Naulc (Progress of Physical Science), 1933, 13, (2), 195-208).—[In Russian.]
A historical survey of the development of X-ray analysis. IN. A.

1V.—CORROSION

(Continued from pp. 179-181.)

*On the Corrosion of Aluminium by Sodium Chloride Solution with the
Evolution of Hydrogen. Gerhard Schikorr (Mitt. Material., Sonderheft 22,
1933 22-25) —Sodium chloride solutions can produce very severe corrosion
of aluminium if the conditions are such that the sodium hydroxide formed
at cathodic areas and the aluminium chloride formed at anodic areas are pre-
ventedfrom diffusing into one another, since aluminium dissolves chemically
in both solutions with evolution of hydrogen. Such conditions are set up if
only a small volume of sodium chloride solution is present on the metal, orin
the presence of oxygen, or if the rate of access of solution to different places
varies. W ith prolonged time of contact the aluminium becomes covered
with a protective film of crystalline aluminium hydroxide which is insoluble
both in sodium hydroxide and aluminium chloride solutions. Tap-water and
potassium sulphate solutions do not produce a similar corrosion.—J. W.

*Corrosion of Aluminium [in the Brewery]. M. H. Van Laer (PetitJ. Brass.,
1933, 41,1216-1220