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1 Introduc tior

Records are givan of the strenglths
)
specimens of bwenly differvent types of wre

For fighier aircraft, the complete pressurissd portion of G
lage was tested, For bonbor and transpord slrcraft, spewial gpacimens were
built to incorporate the pressure bulkheads and representations

types of openings such as windows and doors,

Tests were usually mads with water. The sipe of the ;
large aircraft was govorned by the size of the water ran_

Leakage frequsntly occurred before any structural failurs.
sealing was therefore improved to snable the Pressure test to procesd. LT
was recognized, however, thet the sealing in service did not have
stand the fully factored waler pressure,

2 Test results for Bomber, Transport and Civil Aircraft

Table I compares the Tactorsd design pressure oalluhhvﬁt% the %
mum pressure atialned in test withoult any ] tlong, This
Table also states the operabting differential toh the
fuselages were designed and records the localbl
failureso

il Pirst siructural

Three of the fourteen fuselage@ were satisfactory for s
S

Seven failled to reach 75” T the factor 2d. deaign load. OFf
had =z structural failure at Jﬂ% of the reguired leoad.

3 Togt results for Fighter apd Fighiter-Bombeor Alroratt

Filve aircraft that were originally designed for pressure reached the
Pactored design load without stiructursl failure.

In the sixth case, the aircraft had not been originally designed for
pressure but acapted to teke it, The adaptaiion was unsuccessful and the
first structural failure occurred at 65% of the factored design load, whoo
the attachment of the hood side rails +o the cshin sghell failed under the
up load imposed by the pressurised hood.

The pressure differential reguired by the specifications was normally
2.5 p.ei. In the approval test this differential Prassures was increased
by 1.0 to 2.0 p.s.i. to simulate the mean aercdynsmic suction on the hood.

i Gensral descripbion of failures

In generel, premature failure ocourired at discontinuitiss where
precise estimation of strength is Aifficult. In many cases 1t was necessary
toc make two or more tesbs before suffdicient strengthening modificstions had
been incorporated to ensure thal the fuselages withatoed the dssizn pressurss.
An analysis of all test reports gives the following frecuesncy of locabion of
premature failure:— front or rear bulkhead (8), doors and hatches (6}, nose-
wheel well (3) and transparency mountings (2).

5 Ccnclusions

For bomber and transport aircraft the proportion of premsture strue-
tural feilures (eloven out of Ffourtsen) is much higher than was obtained in
a vorresponding enalysis' of wing structures. It is clear thal the strength
of” a cabin undexr pressure is not at present bsing estimated with an accuracy

-0



comparable to that achieved for stress caloilations in general. The
features witich give most trouble ars PEEBsUDG bulkheads, 600rn§ hatohs
and the structurss round the nose~whe nesd | Tt
tests is clearly shown.

]

The conclusions given above dv not apparently spply with squal force to
fighter aircreft. Ae, however, the mmber of sbecimenq was small and JrZ =
required differential pressures happensd o be low, 1T is not considered
the evidence here recorded would Jjustify dispensing w Litﬂ shatic = s,,:s:‘eng:im
tests on fighter pressure cabins.
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Stutic Pressure Tegba of Banber, Transcort and Civil Airorad

€

Bt
£

Aircraft

Working
Differential

Preasure
1h/sq in.

Tooation of

Qo

8.0
Eo5
5a5

-

Beam supporting o bulkhead.

datches,

Completely wrecked, aly used
for pressurisation.

5 e Bl

Ded
8-2
9.0

Windsoresn suppord.
Bagegage door.
Fromt bulkhead.

Ao

Door casgting
Bolt housings at docrs

s I

Hatcheg.
Beay bulkhead.

L
M

Noge=wheel well,
Bolts at reor bulkhsaed.
Noge-whesl well.

Biector hatoh bolts sheared.

Ultimate design preassure

® working pressure differentind




Wes

TV AT

ALRCHAFT B3 A8 1 SHERNT

LW LD

Records of Static Pressure Testa on Fressure {

g

T3 Foesrren T

L’a B, i:{{d‘i’ el
arnd

A. B, PBubler

A o SRR Gt

Results of static press
details of the locations
comcelusions are drawn to acoount for the differesnce in
cbtained for fighter and transport aircraft.

2

TR

LIST OF CONTENTS

introfuetion

Tegt resuibs for Pighter and Pighter-Bomber Alvorafi
Ceneral desoripbion

Conolugions

References

Static Pressure Tests of Bomber, Transovorh

Tae

Augaat,

egsure tests on 20 fuselages are given.
information is primerily for record and further uze as reguired.
of premature fellures ave glven, and genaral
results

Tegt resulits for Bomber, Tramsport and Ciwll Alroraft

and Civil Adroraft

b o o iy g g e o
Hhyuobares

The
Priel

ok

Do

=it iy

e

Tabhle

L



Crown copyripht veserved

Published by
Her MAJESTY’S STATIONERY OFFICE

To be purchased from
York House, Kingsway, London w.c.2
423 Oxford Street, London w.1
13A Castle Street, Edinburgh 2
rog St. Mary Street, Cardiff
19 King Street, Manchester 2
Tower Lane, Bristol 1
2 Fdmund Street, Birmingham 3
8o Chichester Street, Belifast
or through any bookseller

PRINTED IN GREAT BRIiTAIN

C.P. No. 376
(18,107) _
A.R.C. Technical Report -

5.0, Code No. 23-%010-76

C.P. No. 376



