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However, definite progress was achieved in this highly complex problem. 

The work showed that the transition from tough to brittle fracture was 
extremely abrupt in pure iron and took place at a higher temperature when 
notches were present. The major steel-making alloys did affect the transition 
temperature but not to any marked extent, their role in alloy steels is primarily 
to control the transformation rates and thus permit adequate hardening in large 
cross-sections. Strikingly injurious effects, however, were produced by small 
amounts of non-metallic elements—oxygen, nitrogen, phosphorus—and on to 
these effects had to be superimposed the effects of grain size and heat treatment. 
The effect of carbon on pure iron was quite marked—the addition of 0.05% 
gave a material which after quenching from the austenitizing temperature had 
a high strength and which retained its toughness to quite low temperatures.

From 1952 onwards, B.I.S.R.A. made many experiments to turn these 
findings to practical account. The introduction of oxygen steel making in recent 
years with improved process control has enabled the purity of ‘commercial’ iron 
to be increased. Simultaneously, additions of small amounts of niobium which 
are used in conjunction with controlled rolling ensured a recrystallized austenite 
which on accelerated cooling gave a very fine grained structure. As a result, 
much improved mild steels are becoming available for structural purposes.

While this work was going on, detailed studies of the fracture properties of 
single crystals of iron were made at temperatures down to that of liquid helium. 
It was shown that the crystal fails in a ductile manner, irrespective of the 
orientation of the crystal to the direction of the applied tensile stress, down 
to quite a low temperature, — 124°C: at liquid air temperatures cleavage 
may take place depending in a complex manner on the orientation, and at 
liquid helium temperatures the fracture is a cleavage one irrespective of the 
orientation.

The severe embrittlement produced by P, 0 2, N2 in polycrystalline materials 
was not reproduced in single crystals indicating that the effects of these elements 
were primarily concerned with grain boundary conditions.

All this work contributed to the considerations which led to the wide interest 
in improving steel making procedures in the late 1950s and to the rapid changes 
which are now taking place in the plant actually used for steel making—LD 
process—and large-scale vacuum melting and electroslag melting installations.

General

In 1966 Allen was appointed Deputy Director of the N.P.L. and until he 
retired in 1969 he was concerned with the administrational changes needed in 
the formation of a Materials Group which absorbed his old Division.

As has been indicated earlier, Allen was a very hard worker and particularly 
conscientious. His standards were high and he did not disguise the fact that he 
found it difficult to tolerate anything slipshod either in experimental work or by 
way of argument.

He was particularly good at stating a case, and there can be little doubt that 
he enjoyed an argument. As he seldom joined a debate unless he was fully
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informed and convinced, he was a formidable opponent. Some of his less well- 
prepared antagonists reacted rather unfavourably to the treatment they received. 
As he became more involved in committee work and particularly in later years 
when he functioned so often as Chairman, he mellowed noticeably. While he 
enjoyed attending scientific meetings and conferences, he did not enjoy, and 
often avoided, the social functions which accompany them.

He travelled widely, usually by invitation, and gave numerous lectures 
abroad. He enjoyed this since it permitted him to keep abreast of ideas and 
experimental techniques throughout the world.

Allen spent much time and effort in promoting the welfare of others, usually 
quite unbeknown to the individuals concerned. Cases for promotion and the 
many recommendations he had to make in connexion with appointments outside 
the Division were prepared with great care to ensure that full and proper credit 
was given to the person concerned.

He kept up his interest in the younger generation of metallurgists and he 
was elected an Honorary Member by both the Birmingham and Sheffield 
Metallurgical Societies. He acted as an Assessor for the Universities Grants 
Committee on the various expansion schemes for metallurgical departments 
which took place in the 1960s. Here his detailed knowledge of the needs and the 
equipment necessary for both postgraduate research and undergraduate training
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made him particularly useful.
He received many Honours:

Lightfoot Medal, Institute of Refrigeration 1954
Fellow of The Royal Society 1956
Hatfield Memorial Lecture, The Iron and Steel Institute 1958 
President, The Institution of Metallurgists 1961-62
Osmond Medal, Societe Fran9aise de Metallurgie 1963
Hon. Doctorate Technical Science, University of Prague 1964
Bessemer Medal, The Iron and Steel Institute 1965
Hon. Doctorate Metallurgy, Sheffield University 1966
Companion of the Order of the Bath 1966
Platinum Medal, The Institute of Metals 1967
Hon. Vice-President, The Iron and Steel Institute 1968
Luizi Losana Gold Medal, Associazione Italiana di Metallurgia 1968 
Hon. Fellowship of The Institute of Metals 1971

Fortunately, Allen could relax easily. In the middle of a conference, he could 
become thoroughly immersed in a visit to an old building—a reminder of his 
early archaeological interests. At home, he took a full interest in his family and 
their development. Round about 1955, when walking in the Welsh hills, he had 
the first warnings that his heart was defective and that his walking had to be 
less strenuous. He was also advised to take things more easily as far as his work 
was concerned. He enjoyed gardening and in his later years took up painting. 
He was most enthusiastic about this and would put in spells of about two hours’ 
duration whenever he could find the time. His paintings are very presentable, 
readily recognizable and gave him considerable pleasure.
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He found the changes on retirement not to his liking; he missed the daily 

contact with metallurgical developments. After retirement, he carried on some 
of his committee work, notably the superconductivity project, and some minor 
consulting work.

He had two sons, one trained as an aeronautical engineer, the other as an 
optician, and one daughter married to a soil scientist.

Allen died suddenly on 23 February 1972, when influenza brought on failure 
of an already weakened heart.

Allen’s career spanned a period during which real progress was achieved in 
the development of an improved physical understanding of many important 
metallurgical problems. In three of these fields—casting of non-ferrous alloys, 
Nimonic alloys and mechanical properties of iron and its alloys—Allen’s 
contribution was outstanding—and to this must be added the benefits his 
stimulus and insight brought to metallurgical progress as a whole.

My thanks are due to many people who have helped in providing information 
for this Notice, and I would particularly mention Dr Allen’s wife, his son Peter, 
his sister Lady Cook, Dr A. H. Sully; Mr C. W. Tod, a life-long friend; and 
Dr J. A. Catterall and Dr D. McLean, his colleagues at the N.P.L.

The photograph is by R. Eric Smale, Kingston on Thames.
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