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The engine compartment, hereinsfier referred to as the fire zons, is
that part of the fuselage confined betwson the Firgproof englne fan ourtein
at Station AE4.5, the shructural frawe and fire curtaln at Station 562.0,
and below the upper deck. Within the fire zone =ll strictural frsmes and
longerons ere stesl., The skin is 7075-T6 clad alumirmm alloy. All skin
rivets are of Al75-T3 aluminum, Monel rivets aré used in the fabrieatlon
of all stesl structural nembers,

In ths event of a powsr plant fire, proftoctlon to the load earryling
members in the fire zons will e afforded by

1) 4 steinless stesl shield wnrotacting the upper deck.

2) A coating of Albi 99 firs retardant paint covering all exposed

o
L

skin panels, =11 longerons, stiffeners and frames.
3) Stainless steel shields protecting all components and areas not
protected by the upper deck shield or the Albi 99 paint.
A complete and detsiled description of all fire prctection changes
and additions to be mads is given in VERTOL report 42-P-02 (Ref. E},

paragraph 4.1l.1 and VERTOL drawing &3-P-0001.

BASIC DATA AND ASSUMPTIONS

1) For this analysis it will be assumed that the gross welght of the
helicopter is 14,000 1bs.

2} TFrom Ref, I, Pg. 1,12, Structural Design Envelope, it ecan be seen
that the most aft C.G. for the Vertol 42 Helicopter at this gross weight
is &" forward of the centerline bstween rotors. For simplification of
analysis it will be conservatively assumed that the center of gravity

ig at the centerline batwesn rotors,
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3} An sxtensive test progrsm was conducted by VERTOL o evaluete Alhi 29

o
2

s

as a fire retardan®t ralst. The results of this investlgation sre recorded
ir VERTOL Report MIR 61910 (reference Fj. 4 study of skin temperature

with £1bi 29 yrotection indicastes thal an averange temperatuve of 600° F

11

M

e conservalive zs the besie for structural substentiation. Therefore,
this analysis has boen made assumlng that all load cerrying skin and
components can resch this 600° F temperature,

4) The meterial allowshle stresses at the elevated tenperatures are taken

from, or are derived firom ANC-5, refersnce O,

DESIGN IOADS

1) The "g" values for the determination of siresses through the critiesl
section during flight and en sutcorotation lending were token from VERTOL
tesl flight VI4A-X29, This flight wvas wmsede 20 Februsry 1957 for the
expraess vurpose of obtainine load factors and other walues that secour
during an autorctstion landing. The flight wes designed to gimulats san
emergency, povwer off lsnding. While in normal crulse the pilot, as would
be done when a powsr plant fire was detected, shut off the engine and
began an autorotation descent. At an aliliude of approxivately twenty

Teat 3 flare maneuvar wasinitisnted snd the b

a3

slicoptor landad, See Pg. 11,
Following is a graph showing the data pertinent to this analysis obtained

from Hthis Tlight.
&
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2)  In determining the strength of compenents in and around the fire zone
in the event of a pover plant fire, five conditicns are investigated.
These are:

&) Symmetricel forward flight (eruiss)

b) Auterotation descent

¢) Autorotation flore

o~
A
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Anthorotation Iandins
Lo

{a
rt®

Statle
2) With rover om, the torqus on the fuselage seetion induced by the
drive and robtor shaft is considersd to be sebting during only the first

mimite of the firs sines the engins is shut down at this %ims.
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METHOD (F AVALYSIS

1) A 2implilied snalysis will be made to develop lg shear forces across

"l

this af% sectlion »f the halicopber., This shear w111 be eonsidersd 4o he
the robtor 1if% lnad minns the dAead weight bebtween that ssetion and the

plane of the rotor 1ift force. The shear distribution across this section

and the shear flow arocund the engine air exit eutout will be trented as

in basic revort analyslis. Tn this treatment it is assumed that
pane’ containing the alr exit hole will sustain only 50% of the shear loa
it world sustaln 4f 46 were a compleds nanel., Accordingly, the inltial

o 8 meds assuming a1l nanels complete. When this shear
flow has heen Aetarmined, 503 of the shear flow in the air exit bole psnel

is redistributed to the surrounding panels.

2} The shear load in the aft fuselage of tho Verhol 42 Hellcopter is

,3‘

cgrried by the skin in "incomplete dilagonal tenslon®. That is, Ilnad is
carried in shear up to the buckling shear strengih of the sliin and then
in partizl %ension fleld action. The degree of leunsion field aecting is
determinead by the method sxplained In "4 Sumwary of Disgonal Tension®,
Faf. B, A study of the shear and tension sllowsbles st elavated
temperature showed that shear stressss wsre not as criticsl ng tension
atresses in this type of construction. Therefore, margins of safety sre
calenlated for maximom tension stresses. It will be noted thet the skin
buckling stresses sre based on a reduced modulus because of the slevated

temperature,
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