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1.0  INTRODUCTION 

The structural analyses of the engine air inlet, the thrust spoiler 
Installation, and the pitch fan louver installation of the U.S. Army 
XV-5A Lift Fan Research Aircraft are presented in this report. 
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2.0   ENGINE AIR INLET 

The engine air inlet installation provides the ducting for inlet air tn the 
turbo Jet engines, ducting for cooling air and provides the faired cover 
for the accessory and hydraulic compartments. 

The engine inlet is constructed of Fiberglas, 181 cloth with polyester resin, 
per MIL-R-7575.   The external skins are made up of three plys of 181 
cloth reinforced along the attachment edges by eight additional layers.   The 
inlet duct cylinders are of four ply construction. 

The inlet installation is attached to the aircraft fuselage structure at the 
canted bulkhead aft of the cockpit, at two intermediate sub-frames, the 
engine forward support structure frame and along the lower edges to the 
fuselage upper longerons. 

Critical design pressure loads are shown and the critical skin panel is 
analyized for this loading.   The attachments are investigated and shown 
to be adequate for inlet loading. 

Material allowables for 181 cloth, polyester resin, Fiberglas are taken 
from MIL-HNDBK-17 and MIL-R-7575 and are shown below: 

Ft    ■   40,000 psi 

FCu =   35,000 psi 

Fsu =   9' 000 to 20»000 P8i 

E      =2.5 (10)6 psi 
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3.0   THRUST SPOILER INSTALLATION (Drawing 143P069) 

The thrust spoilers consist of a pair of doors located aft of the tailpipe 
nozzles and supported by the fairing structure below the fuselage box 
structure.    The tailpipe exhaust impinges on the doors when they are 
extended.    The doors are operated by a single hydraulic actuator located 
on the airplane centerline.    The actuator drives a rod which is connected 
to the door support links.    Longitudinal movement of rod and door supports 
joint causes the doors to pivot about the door hinges located at the forward 
end.    The rod/door supports Joint motion is guided by a track.   An idler 
link at the actuator/rod Joint reacts vertical loads so that the guide track 
is not loaded. 

The spoilers are designed for operation under the following condition: 

100 kts..  hot day.  2500 ft..  9200 lbs. gross weight,  full flaps,  98.6% RPM 

Ultimate load per spoiler = 1553 lbs. 

Load is normal to the deflected plane and c.p. is at the center of area. 

Unsymmetrical loading due to differential engine RPM of + 0. 5% if + 40 lbs. 

Design temperature for links and operating mechanism = 300°F 

Materials used in the construction of the thrust spoilers are 19-9 DL and 
A-286 steel alloys. 

Material properties used in stress analysis are shown below.    (Reference: 
MIL-HNDBK-5,  AMS55525A and Allegheny Ludlum Data Sheets) 

R.T.  Mat'l Allowable 300°F Mat'l Allowable 1200°F Mat'l Allowable 
Property KSI KSI KSI 

19-9DL A-286 19-9DL A-286 19-9DL A-286 

Ftu 95 140 86.4 139 51.3 99 

Fty 45 39.6 94 24.3 87.5 

Fcy 45 41.4 31.05 

Fsu 60 50.4 33.6 

brUe/D = 2.0 
225 184.5 144.0 

E 29,000 29,uOO 27,260 28,000 11 , 560 22,000 
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4.0   PITCH FAN INLET LOUVER INSTALLATION 

The pitch fan inlet louver installation   (Ref. Dwg.  143P010) consists of 
two independently operated sets of four louvers, one set on each side of 
the aircraft centerline, at the inlet to the pitch fan.   The louvers are de- 
signed for flight operations in two positions only.    Fully closed they pro- 
vide a faired upper surface over the pitch fan and fully open they allow 
inlet air to enter the pitch fan and guide the flow of the inlet air. 

The louvers are attached to the inlet through the louver support vanes, 
which are integral parts of the inlet, by means of full length piano hinges. 
Louver actuation is accomplished through a series of push rods between 
the louver bellcranks by a single electrical actuator for each set of four 
louvers.    The actuator (Ref.  Dwg.  SCDE0066) is designed to preload the 
louver system against the centerline bellcrank stop throughout the range 
of relieving louver loads and is load limited to preclude overloading of 
the mechanism. 

A sketch of the installation of one set of the louvers is shown in Figure 1. 

The louver installation is designed to withstand normal pressure loading 
in the closed position for any conventional flight condition.    Critical design 
loads occur in the Open position at maximum design speeds of ;  125 knots 
fan power on and 180 knots fan power off with the aircraft in a + 15 degree 
sideslip flight condition.   These loads,  in terms of louver hinge moments 
are shown in the accompanying pages. 

Because of the similarity oi components which make up the separate 
louvers and mechanism units, stress analysis and margins of safety are 
shown for the critical component only. 
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