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INTRODUC TION |
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This report contains an overall analysis of the C 105 Fin for normel

loads. The structure considered extends over the entire fin with its

foundation.

)
‘Stresses and deflections due to unit loads are predicted from a strain !
energy analysis basad on a method developed in Avro Stress Report

.Gen/1090/336 which permits the handling of large scale problems.

SPECIAL FEATURES
In all, sixty three loads are considered acting normal to the component.
These represent air and inertia loads acting on the fin and rudder

hinge loads resulting from air and inertia loads on the rudder.

In this solution thr redundancies total sevantin{ive. Since 1t 1s
economically impossible, even uaing the present method, to solve a [~
problem of this magnitude by desk celculator, as much use as possible
has been made of computor facilities. An attempt was made to partition
the structure ,following the technique of Avro Stress Report 7/0510/9,
to t;acilitate the use of the company's C. P. C. type digital computors.
However, in order to hasten the completior; date, 1t was necessary to
programme the calculations to solve for all redundancies at the one
time, :

a*
In order to save time of personnsl, soae additonal work beyond the ,

normal programme was performed on the Company's C. P. C. computors. |
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This consisted of calculations in conjunction with the establishment

* ' *. ¥
of the Kipand with checking the Kip and Tia matrices.

Much of the data was checked before initial release to the Computing
Group. In any event, befoer the main computation programme was started,
members of the Stress Office had checked the matrices concerned é¢ither

by desk calculator or by checkas designed for the C. P. C. computor.

For the first time, these computations Include stresses in webs of’
spars and ribs. Because of lack of flatness of the varipus skin
panels it has been necessary to approximate these stresses to the
extent of two to three percent. Becauss of thés s8light diccrepency

and because the baslc method 1s based on the Theory of Plates, the

mey be obtalned by comparison of the Zgp and Z&B matrices. This

indicates a difference of percent.

»

REPRESENTATION OF SRRUC TURE

A close representation of the structure has been possibls with spars
and ribs located almost exactly on the actual fin lineso

In order to reduce the the uncertainties due to buckling and ither
effects, the leading edge skin has been neglected in shear.

Onl :
Only minor relocation of spar and rib positions to permit intersection

has been introduced. Where webs are ommitted on the actual fin they
have been ommitted on the strees model. Lightning holes and possible b

buckling has been catered for by a reduced Shear Moduli.

" strain energy of the webs has been neglected. A measure of the difference
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4 skin pa.ﬁel has been estimated for every area between each pair of

rib and spar lines.to uniform thickness throughout each area has

been assumed.

The axial stress points have been estimated by considering a"]ynping
of grea from spar end rib booms, from spar and rib websg, and from

skin pansls.

The base rib has been neglected due to the difficulty of predicting
X

stresses in an oblique rib.

The foundation has been estimated from the best data available at

this time.

:In calculating web stresses it should be remembered that:

hL ® h 1
. Txﬂf-ﬁ"';m"‘ﬁ?"

fhere ;
Ty = shear stress quoted
X
Txf) = shear stress at polnt where height is "h"

hy = helght at one end

h2 = height at other end

R




- = - 4 e = ol .-
o | v 7/ 0510/ 10 4
m& AVRO AIRCRAFT LIMITLD -
TECHNICAL -D‘E,PA_Q.LMENT | BRERRRS e s e s
e | L. ' T B Y P
¢ 105 | Fin L Co E. Burrell | A.pf_il‘_56 m..
; ! CHECKED BY | oaTe
e ‘ | {

e — T L A— =)

DATA OBTAINED , | [

Stresses are obtained for two hundred and seventy seven stress points
in kips per square inch for sixty three unit ¢oads of one kip each

applied hormal to tye-structure.

| USING THE RESULTS

These results are intended for use in detail analysis and in wiight s |

saving work on the fin.

For this, stresses due to actual loading cases can be quickly
1‘ established. It is only necessary to establish & Q?l matrix expressing
the quantity of each unit load required for each loading caseo

This is done by distributung air and inertia loads to the init load

i points.
! .
*
Then the Sy, Sia, and Zgy matrices are post multiplied by the Qg 4
| " \
‘ matrix to obtain stresses and deflections due to the loading cases. |
| |
| |
: |
| |
. |
1
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