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Fig. 1. Energy-level diagram of Cr'+ In corundum, showing 
pertinent. processes 
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Fig. 2. Emission spectrum of ruby : a, low-power excitation ; 
b, blgh-power excitation 

the emission spectrum obtained under these condi
tions is shown in Fig. 211. Th~lse results can be explained 
on the basis that negative temperatures were produced 
and regenerative amplification ensued. I expect, 
in principle, a considerably greater (~ lOS) reduction 
in line width when mode selection techniques are used 1 • 
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METALLURGY 

A Simple Method of investigating the 
Creep of Metals under Simple Shear 

DR. K. H. ,JOLLIFFE and I 1 have invet~tigated the 
cruep of metals undor simple shear by the use of a 
disk of the metal in question, in which is cut a con
centric cireular annulus, t.ho metal external to the 
annulus being securely gripped, while that internal to 
the annulus is subjected to a constant torque_ Wo 

have shown that the behaviour of the metal in these 
circumstances is in many ways simpler and more 
informative than that exhibited by wires or rods 
under tension. 

From the point of view of thA industrial study of 
creep, the method has the disadvantage that the 
specimens are somewhat troublesome to prepare and 
measure. To get over this difficulty I have devised 
a method in which the specimen has the form shown 
in Fig. I. In the plate ABCD (Fig. la) arc cut rect
angular grooves MNOP, QRST, as shown in cross
section in Fig_ lb. The metal ABNM, 'l'SCD is 
securely held, and a force F applied to tho metal 
J>ORQ in a direction parallel to the grooves. Undm· 
these conditions the shear stress distribution in the 
rectangular plates MNOP, QRST is not strictly uni
form, as it is in the disk method, which is clear from 
the fact that the shear stress over the free endt~ must 
be zero. The distribution has been worked out by 
mc2 and by C. E. Inglis3 • 
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Mr. D. B. Gilding has been working undor my 
direction on the best form of the plate and has 
establishod that if the ratio of MN to NO is in the 
region of 7, the results on creep obtained with the 
disposition described correspond closely to those 
obtained by the method of Andrade and Jolliffe1• 

It seems possible that the new method may be of use 
in further investigations of creep and may also havo 
applications to the problem of fatigue. 

E. N. DA c. ANDRADE 

Department of Metallurgy, 
Imperial College of Science and Technology, 

London, S.W.7. 
1 Andrade, l!l. N. da C., and Jolliffe, K. H., Proc. Roy. Soc., A. 213, 3 

(1952); 254, 291 (1060). 
' Andrnde, E. N. da 0., Proc. Roy. Soc., A, 85, 448 (1911). 
'Inglis, C. E., Proc. Roy. Sac., A, 103, o08 (1023). 

An Improvement in the Ductility of 
Beryllium at High Temperatures 

THE outstanding problem in beryllium metallmgy 
is the lack of ductility exhibited by the metal, both 
at room tempcraturo and at elevated temperatures. 
At room temperature, britt.lene>~R can be attributed 
to t.ho oaso of cleavage of basal planes of the hexagonal 
lattice, and to tho high yield-strength of the prismatic 
planes, while at temperatures above 400° C., inter
granular failure predominates. A ductility maximum 
occurs at intermediate temperatures depending on 
the strain-rate used, tensile Rpceimcn'l failing with 
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