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INTRODUCTORY REMARKS 

* N.E. Promisel 
President, American Society for Metals 

Speaking personally on behalf of the American Society for 
Metals, but by proxy, so to speak, for the British Institute of 
Metals, The Metallurgical Society of AIME, the Japan Institute 
of Metals, and the U.S.S.R. Academy of Sciences, we welcome all 
attendees to this Second International Conference on this rather 
unique material - Titanium: a conference covering all aspects of 
the science, technology and application of titanium and its alloys, 
from its extraction through utilization. I use the word "unique" 
not only because of titanium's metallurgical properties and behavior, 
but also because of its seemingly endless fascination to scientists, 
engineers, and designers alike, and also because of the unusual 
economic history which has followed the industry, and often plagued 
it, since the early development days. 

Four years ago, at the First International Conference in 
London, we had a remarkably large 5-day-continuous attendance, and 
published a weighty 1200 page book covering the subject from A to Z. 
Some felt that this would take care of the subject for some years 
to come; others, apparently more knowing, predicted that such is 
the appeal of titanium that in three or four years, there would be 
a need for another conference, and thus was created the nucleus of 
this week's meeting. Judging from our present program and registra
tion, indeed the prediction was correct. 

* Executive Director, National Materials Advisory Board, National 
Academy of Sciences/National Academy of Engineering, 
Washington, D.C. 20418. 
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6 N. E. PROMISEL 

As before, the conference represents the international efforts 
of a group of societies, itself a most commendable feat, together 
with the outstanding work of the Organizing Conunittee detailed 
elsewhere in this publication. To these sponsoring and supporting 
societies and to the hard-working Conunittee and numerous others, 
great thanks are due. The last conference was dedicated to 
Dr. Kroll. Last Fall, Dr. Jaffee and I had the pleasure of visiting 
Dr. Kroll in Brussels and found him to be as impressive in his 
continued activity as the metal for which he is honored. 

Some interesting titanium events have taken place during the 
past four years and are still taking place - technically and 
economically. Although the conference deals mainly with the 
technical aspects, a major undercurrent must necessarily be the 
economics of the industry, highlighted in the Keynote Address, the 
Critical Review in Session II, and in the Banquet Address; for 
once again the economic health of the industry is in a critical 
condition, in an international sense. Although titanium has 
already been amply demonstrated to be a viable engineering material, 
with apparently no insurmountable technical problems restricting 
its current and potential use in a wide spectrum of applications, 
yet eventually it must be technology that plays an important role 
in easing and avoiding economic crises, by reducing ultimate 
material/product cost. This, however, is a long-range program; in 
the meantime, non-technical considerations must comprise the 
short-range program. 

So it will be that this conference will serve to record the 
happenings, developments and experience of the past four or five 
years as well as the current situation, and will provide at least 
a basis for a judgment and assessment of titanium's future which, 
certainly in long-term perspective, continues to look bright, and 
portends an increasingly important role for titanium in the family 
of engineering materials. 

Clearly, the conference days ahead promise to be most 
interesting, and I trust fruitful, and I wish you all a hearty and 
objective discussion and a very successful meeting. 
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L. Haworth 
Rolls-Royce (1971) Limited 

Bristol, England 

Mr. Promisel has rightly congratulated and thanked all those 
who have worked so hard to bring this conference about. Therefore 
I will not take time to deal with this subject nor with the matter 
of welcoming delegations except to associate myself with those 
thanks, welcomes, and congratulations. 

I speak to you briefly this morning not as a metallurgist, 
but as an engine designer. In the United Kingdom we do not use 
titanium because it is cheap, easily procurable and eary to fabri
cate. We use it in aerospace because no other currently available 
material will do certain aerospace jobs, chiefly because of its 
superior strength weight ratio in a useful temperature range, and 
we have thus to put up with things we do not like such as: 

Its greed for oxygen leading to flammability 
in certain circumstances, and, for example, oxygen 
rich segregates which can make its use hazardous. 

The difficulty of detecting the very tightly 
shut cracks which can be experienced. 

Difficulties in joining and fabrication. 

Considerable cost. 

There was a time when aluminum was an aviation material -
too costly for ordinary use. By and large titanium is like that 
today. Will it also become commonplace? Its manufacturers and 
suppliers would like to think so; but they do not all have 
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unbounded confidence yet. On the other hand, the overwhelming 
response to the invitation for papers for this conference and the 
attendance today from far and wide demonstrates a solid interest. 

Titanium has come a long way since World War II. We have a 
viable, very useful metal. It will go a lot farther yet if we all 
dedicate ourselves to solving the problems it presents. Titanium 
in aero engines tends to get used for those parts the failure of 
which could be hazardous and this underlines the need for better 
standards of integrity. Many of us would sleep better at night if 
we had, for instance, absolute confidence that our suppliers had 
processes to make forgings for vital parts inherently free from 
brittle interstitial constituents. Nevertheless, the metal is 
here to stay and applications beyond those already existing out
side aerospace are predictable though it might be hard to identify 
a time scale. 

For a supplier trying to improve his market the key may well 
be in first identifying those tasks which cannot be done by any 
other currently available material. For me the chief interest is 
in aerospace and in finding a cure for the things we do not like. 

I commend this to the participants in this conference. Find 
solutions to the problems of the metal, bearing in mind that 
prevention is better than cure and that you cannot inspect quality 
into a product. You have to build it in, and you have to build it 
in at the right time. 

I come now to a matter which the conference might think is 
not its proper business. I therefore risk being thought of as 
being a bit queer. But as the Yorkshireman said to his wife 
"All the world's queer except thee and me, and thee's a bit queer." 
I refer to the growing concern in the Western World with pollution 
of the environment and with the possible exhaustion of some of the 
world's resources important to man by the end of the century or, 
at any rate, soon after. When I say soon after, I speak in terms 
of historical times. There is a lot of talk and emotion about 
this; but it seems to me the job is inherently quite simple. All 
we need is the will power and strength of character to do it. 
We are equipped with all the necessary knowledge. 

First, the much feared population explosion must be stopped. 
This is in essence simple - no family should have more than two 
children. Self discipline will achieve this and self discipline 
in this matter is not as hard as it used to be. 

Second, man must realize that he is but a naked ape with a 
better brain and he ought to stop treating the other apes and fauna 
of the creation as if their extinction didn't matter. 
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Third, however spiritual man may be, since he needs material 
means of subsistence, he had better stop increasing the rate of 
consumption of natural resources, particularly fossil fuels, at an 
exponential rate. In short, if we do not control the exponential 
rates of population and consumption, the doctrine of Malthus will 
start to do it in the Western World as it has done it elsewhere in 
some places for some time past. 

So this is a plea on behalf of posterity. You might say, as 
I once heard say, "Why should I do this for posterity?" "What 
has posterity done for me?" The answer is that unless we care 
for posterity and the creation in general, we cannot claim to be· 
civilized, let alone cognizant of spiritual values. 

And this brings me back to titanium. How does titanium 
measure up to this philosophy? It is a fine metal, and its more 
extensive use will make a contribution to man's capability in science 
and the useful arts. It even seems to have some place in the 
finer arts. The element is not scarce in nature, but its extraction 
uses capital, fuel, and labor. Inasmuch as capital is the result 
of the use of materials, energy, and labor, we could say its 
extraction and manufacture uses materials, fuel and labor. 

I doubt if the materials used are inherently scarce in the 
earth's crust, and thus we could consider its cost per pound in 
terms of kilowatt hours and man-hours. We need not worry about 
the man-hours, for work properly administered and controlled, helps 
to keep people happy especially insofar as it is an outlet for 
creativity, and man-hours are not irrevocably exhaustible like fuel. 
So the question is, how many kilowatt hours of fuel per pound of 
finished titanium does its use expend compared with other metals 
which could do near enough the same job? 

Now, it will probably be said that the big consumers of fuel 
are the motor cars and aeroplanes and that if the human race really 
wants to save fuel it must look to the "big spenders". Agreed, 
but there is also the old English viewpoint that if we look after 
the pennies the pounds will look after themselves. I feel that, 
if we want to save fuel, we must look at all consumers. 

So I suggest to the conference that a table listing metals 
not scarce in the earth's crust against kilowatt hours used per 
pound to produce them, would give us a kind of "moral" figure of 
merit. If titanium comes well out of this comparison, then 
suppliers need have no inhibitions about expanding their business. 
Not only would such expansion be enlightened self interest; but 
it would not be, so far as we know, against the interests of 
posterity. 


