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Selection of the means for energy absorption should be based on expected
usage with emphasis on serviceability, maintainability, reliability and

safety considerations.
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4.2

Tail Bumper Actuation: A retractable bumper may be positioned by a suitable

actuator. Actuator design requirements should be subject to the approval of .

the procuring activity and should consider the effect of rapid compression
of the tail bumper during ground contact.

Tail Bumper Control: When a retractable tail bumper is used in conjunction
with retractable landing gear, the bumper control should be integral with
the landing gear control when practicable. A suitable indicator should be
provided where the tail bumper is needed to make a safe landing, or if the
extended tail bumper has an unsafe effect. Tail bumpers which contact
during landing impact (including occasional contact) should have emergency
extensfion provisions and operate with emergency lTanding gear-dontrol. Where
bumper| operation other than with Tanding gear control is dictdted (such as
bumper{ retraction during carrier aircraft catapult), control ghould be
integrpted with prime control for that condition (such-as laurich bar
extensfion).

Mode off Failure: The tail bumper geometry or energy absorbing device should
be such that in the event of an overload, links or struts will not pierce
fuel tanks or critical aircraft components.

Wear Surfaces: The tail bumper should have an easily replacegble hardened
shoe of tire and wheel assembly to absorb the wear and damage [of impact.
Selectjion of wheel or shoe for a particular design should be bBased on such
factors as expected frequency of contact, contact velocity, syrface
roughness, and damage to arresting: cables or landing surface.

Generall Design and Quality: ~The tail bumper system should be |as simple,
direct| and fool-proof as possible with respect to design, opgration,
inspection and maintenancey Materials and finishes should be |of aircraft
quality, and workmanship. should be of sufficiently high qualitly to ensure
satisfpctory operation and adequate service life.

TAIL BUMPER LOADS:.\*The tail bumper should be designed to accommodate the

folTowihg Toad conditions:

Ground| Hand1ing Loads: The-airplane should be rolling backwards on a level
surface (down a five degree slope for carrier based aircraft) at a speed of
five khots, and brakes should be suddenly applied., The airplane gross
weight and center of gravity should be the most critical for the

conditions. The tail bumper Toads should be those resulting from a dynamic
analysis of the aircraft's motion considering a tire coefficient of friction
of 0.95.

Landing and Takeoff Loads:
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4.2.1 Landing Loads (Carrier Based Aircraft, Fixed Wing): Tail bumper

¢

requirements for carrier landings and field carrier landing practice
(FCLP) should be established by dynamic analysis of the airplane motion
using the structural landing criteria established in Reference (a). These
criteria require investigation of initial landing conditions using a
multivariate probability distribution of eight independent variables.

For tail bumper loads the important parameters to be investigated are
pitch attitude and sinking speed. Therefore, the landing criteria can be
simplified to the following:

Pt = P[(Vy > Vyj) x P (ep > epj) = 0.0005, or PVy x Pep = 0.0&05

(The probability of occurence (Po) is 0.001;

therefpre, Pt = Py x 0.5 = 0,0005)

Where:

Vy = Airplane sink speed

Vyi F Sink speed initial condition value

Vv = Mean sink speed value

Vymax F Maximum sink speed value

ep = Airplane pitch attitude

epi | Pitch attitude initial condition value

‘8p = Mean pitch attitude value

opmax [= Maximum pitch attitude value '
If thils joint. probability is plotted, the critical_tail bumpey conditions
occur [in that quadrant where ep < opj < oppax and Vy < Vyi < Nymax-

This 1ijs_depicted in Figure 1,

For each airplane design there is potentially a region of tail bumper
contact within the design envelope (see Figure 1). This region and the
corresponding bumper loads must be determined by dynamic analysis.

The equations defining sink speed, pitch attitude, and accompanying
parameters to be used in the analysis are contained in Reference (a) or
are defined by the procuring activity.
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4.2.1 (Cont'd.)
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Consideration should also be given, as specified by the procuripg activity,
to the loads resulting from tail bumper contact with an arresting cable at
any time during-the landing.
4.2.2 Landing Loads (Land- Based Fixed W1ng A1rcraft) Ta11 bumpev landing
] Toads—should adb oh of the

aircraft.

following conditions:

Sink

Gross Weight =

Center of Gravity

Speed =

activity, relative to the ground.

Landing Design Gross Weight

= Most aft permissible
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