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11 January 1957

Sir Sydrey Camm, C.B.E., F.R.Ae.S.,
Hawrxer Alrcraft Limited,

Carbury Park Fozd,
Lingston-upon~Than

Cyryrn-r X Tad]
VUTTE gy WIS

Dear Sir Sydrey i~

I was pleased to receive your letter, and
have asxed my people to collect together some data on
titanium, and I am enclosing herewith a short note on our
experience on fabricated parts in titanium, and also a
note on the metallurgical side, prepered by Kr. Smallman-
Tew, our Chief Fetallurgist,

In addition to these sumnaries, I am sending
over a fairly thick and heavy volu:ze of a couaplete summary
of a survey which we carried out on the processing of
titanium and its alloys. I believe that this will be really
useful data for your people. You should have the large
report fairly quickly, since we are sending it Aimail,

If there are any other areas in this regard
on which we can be of assistance, we would be only too
pleasad to do so.

I have been watching with interest the ann-
ouncements jon your new fighter and want to wish you the very
best of luck with it, We have now 1ssued the canplete des-
ign for our first five CF-105 aircraft, and the components
arec approximately half built, We still hope to fly in the
surmer of this year., I will keep you posted.
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J. Co Floyd

HONEYCOMB CONSTRUCTION

2 wrl‘ucmup from Fred FMitchell on ocur
b and, while this is «elf excplanatory,
2 slatenont and 1t ray be wortiwhile to

I an ztta ing
investd; ations into ho.,c e N
Crawford did esk for a siry
suwmmarize our thouglids,
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First, I want to say thal we heve been, ar'd sLi11 are,
caz*z*fing out Investigations on *"m use of hengycoub in Arrow develop-

ment, and have kept ve;f close to the work that Avro ars d.o.ng in the
UKo (through 4shley) and Convair in the States,

The sdvantagss of hineyeomb construction are mainly in
resiﬁta:ce t.o mise fatigue, Limprovesent in surface smoothness, and
o Theze are advantages which ars, of
course, a.l_. wortlad .:L‘Le, providad the disadvantages dontt outweigh
them, which we felt thoy cid in the case of the Arrod.

[¢

On the D-52, where the engines are ahead of a consider-
able portien of the strusture, nolse fatigue dus to jet impingement
is a re2lly blg protlen. The Avro 730 had the same problem, On the
Arron, where the neozzles ere bohind all structure, this problem does
rot e"’su, except for the fin trailing edge, and we are locking into
this at the monent,

The B-53 has to operate at supersonic speeds for long
periods, with consequent soaking of the structure at high temperature,
Honeycomb provides same degree of insulation for the interior, On
the other hand, the Arrow 1s supersonic for a much shorter time (Spec
AIR 7-4 calls for 5 minutes combat) and the insulating value of
heneycandb is not required.,
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K The wing on t.‘ue Arrow is extremely thin and we have
been bard pressed to find space for all the fuel required, The use
of honeycomb would cut this space down even further, :

The smoothness of the skin on ths Arrow is adequate,
especlally on the inboard wing, which uses milled skins,

. With regerd to welght, cur investigations showed that,
due to the position of the Arraw u.ﬂarcarriageg ete., and the large
cut-out in the wing at this rezlon, the concentrations of leads in
certain areas would require pﬂculiar Jeints to collect and redistrib-
ute the loads, and this would obvizte to a large extent any saving
which might be made by ueing honeycomb structure, since this is rot
campatible with highly concentrzted loadss -~

' Another very important facet in owr shying awey from
honeycarmb, unless the advantages were considereble, has been the
fact that we have attempted, betwoen Englneering and Manufacturing,
to use existing methods of production to cut down manufacturing costs
and capital investment, and also to avoid structure which was diffi-
cult to inspect (it is almost Iwpoesible to accurately asssss
whether an internal honeycomb joint is 100% and allowance has to be
made for this by increase in size of skin, etc.).

We have, between Enginsering and Manufacturing, set up
a Pilot Plant group which is investigating not just honevccamb
structures, but all new types of structure and materiale, and are
trying rot to miss any bets where a type of construction may show
distinct advantages in our aircraft development, The case of honey-
camb construction is no exception to this,

, J. C. FL
JCF-kas ncs-msam&wr, ENGINEZRTHG,
atttd
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