





























































































































































































































































































































2.10. Basic Calculation Cases for Landing Gear

During landing and takeoff the landing gear works in complex
conditions of combined load. For strength analysis of landing gear
are chosen a series of calculation cases, basic ones of which are:

- three-point landing;

= two=-point landing;

— landing with froat impact;

- landing with drift;

- deceleration;

- taxiing

- landing run.

Cases of Load of Landing Gear During Landing

During a three-point landing there is assumed calculation value

/. and corresponding overload in center of gravity. Since relations
v

Lf land are directed analogously to strut loads, then they are deter-
rined for main and front struts as a product of strut load (Pg., or

Pop str) by overload in center of gravity of aircraft:

Pr = ngPy (2.85)
Resultant forces of reaction passes through center of gravity

(Fig. 2.39). Magnitude of maximum overload is determined by load,

corresponding to absorption of assigned work.

Y .
uv

Py ox . gl

Fig. 2.39. Diagram of forces
acting on aircraft during three-
point landing.
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and p;opeller. Therefore, in their bracing nodes are placed shock
absorbers preventing transmission cf structural vibraticns of alrcraft,
On turboprop motors level of vibration is small and their structural
bracing usually 1: rigid., Calculaticn overlocads for bracing of motor
because of vibrations are somewhat larger than for remaining parts
cf structure of alrcraft,

In the case of conscle bracing of motor on wing during dynamic
loads (gust of bumpy alr, landing) there are observed large vibrations
of the motor., Overlcad in thg center of gravity of the motor can

increase 1.5-3 times as compared to cverloads in the center of gravity

of the alrcraft,

As an example on Flg., 2.43 is
given a diagram of basic forces acting
on turboprop motor located on wing.

Mass force 1s determined by pro-

duct of weight of propulsion system

Flg. 2.43. Diagram of Gmot by corresponding overload n’:

forces acting on turbo-
prop motor,

P,=Gy,n, (2.99)

Rocket moment one can determline from relationship

M -T2 %, (2.100)
where N 1s power of motor;
n is turns of propeller in minutes
In curvilinear flight coverloads from acceleration increase cover=-
load in éenter of gravity of motor as compared to overload in center
of gravity of alrcrart:

L=aa4 =,
e (2.101)
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even more dangerous conditlons for the aprea.ance OF flutter than
during acceleration.

The influence of thermal stresses and large deformations at
high temperature gradlents 1s usually considered in flutter calcula-
tions by the introduction of effective torsional and flexural rigid-

ity.

8.9. Service Life of a Fli-ht Vehicle
at Ralsed lemperatures

At raised temperatures the service life of a flight vehicle 1s
lowered. It is determined by the characteristics of fatigue strength
and creep of the structure., The service 1life, from conditions of
fatigue strength, can be determined according to the method presented
in Chapter VII by taking into account the fatigue strength of materials
at high temperatures and the growth of intensity of corrosion duriny
heating.

The service life of reusable flight vehicles, In connection with
the appearance of creep, may be established by determining the moment
of onset of critical deformation which is allowed for normal operation,
This deformation is composed of instantaneous elastic deformation and
plastic deformation under a load.

The origin and development of permanent deformations has a com=
plicated character and depends on many factors. The change of heating
and the external aerodynamic load causes & corresponding distribution
of stresses in the structure, Moreover, in certain structural elements
there can appear creep, Starting creep of any structural element leads
in turn to load redistribution,

The probable service life of a reusable vehicle to destruction

also depends on the selected criterion of destruction,
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have small dimensions, small weight, and are easily glued to any part
of the structure, Wire strain gauges are simple, Ilnexpensive, re-
liable in operation, can be applied in remote recording, and permit
the construction of systems which make it possible to determine loads
with a minimum quantity of recording channels, Strain gauges can

work at elongations of up to 1-2¥% without damages, Speclally designed

transducers ensure measuremcnts at l.onrat ons of to 10%, The fre-
quency measured by them is proct lly unlimited,
Strain guuges can util! power supplies by both altemmating and

direct current, Temperature compensation lc easily carried out by
application of an additional compensational transducer, The advantage
of this transducer is its simplicity of assembly of measuring circuits,
All this permits the wide application of tensometeric methods of mea-
surement In structural performance tests,

The strain gauge 1is a converter of a mechanical magnitude -
elongation — into an electrical magnitude — increase of ohmic resis-
tance — which can be measured by clectrical methods,

Strain gauges applied on flight vehicles

consist of a sensitive grid made from special

wirc in the form of several loops or in the form

of a flat grid made from foil (Fig. 10.1), which
0 b) is attached by special glue to the base. Such

Fig. 10.1 Di- a transducer, glued to the surface of the investi-

agrams of straln

gauges, a) wire

strain gauge; b)

strain gauge made
from foil.

gated component, is deformed (is stretched or
compressed) together with it, Due to the deforma-
tion of the transducer grid, its ohmic resistance
changes in proportion to the deformation of the component, The
property of wire, made from certain materials, to change its resis-

tance during deformation - strain sensitivity — may be characterized
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