

















Magnitude and frequency of gust accelerations and gust velocities data
experienced during operations of five types of turbine airplanes are reported
in NACA TN D-1392 (reference 3, see back page) which states, "In general, gust-
acceleration and gust-velocity histories for the turbine airplanes do not appear
to be significantly different from the histories recorded in piston-engine
airplanes."

It is quite possible that during the lifetime of an airplane, turbulent
conditions near storm areas or over mountains or water areas might produce
air gust velocities slightly greater than that specified in the load requirements,
thus the factor of safety should insure against failure if such situations arise.

A level of fail safe structural integrity rather than an absolute value
is represented by the distance mentioned, above, of 200,000 miles (reference 3,
back page). Since fail safe loads are determined for envelope design conditions
that set forth critical c.g., critical speed, critical altitude, and critical
weight distribution, a multiple of this value represents the distance in miles
which an airplane could safely fly with an initial fatigue failure. This
current requirement is considered conservative because the probability of
combining these critical items is remote,

Further, this section on fail safe design criteria stipulates a multiplying
factor of 15 percent (1.15) unless dynamic effects of failure under static loads
are considered during test and analysis. The 1.15 factor was provided as an
additional supporting feature and was justified by test data at hand from two
principal manufacturers. A 15 percent increase in the fail safe load would
provide adequately for dynamic stress increase upon sudden failure of a part
(reference 4, back page).

A recent amendment to Part 25 titled, "Sonic Fatigue Evaluation," is
pertinent to this discussion. Amendment 25-10, effective October 10, 1966,
(reference 6, back page) requires that turbojet-powered transport aircraft
be evaluated during type certification to show that either: (1) sonic cracks
are not probable in any part of the flight structure in the event of a sonic
excitation and (2) catastrophic failure caused by sonic fatigue cracks is not
probable. The rule prior to this amendment did not adequately cover sonic
fatigue problems, providing only for :valuation by analysis without tests and
for substantiation of a single principal structural element only. Further, that
rule applied only for low frequency pressure loads whereas sonic excitation
involves high frequency load.

GENERAL DISCUSSION ON FATIGUE EVALUATION

CAM 4b, Appendix H, titled "Fatigue Evaluation of a Flight Structure,"
(reference 6) is in use by the industry. Appendix H will eventually be released
as an advisory circular, Notwithstanding, the information contained in this
Appendix is presented merely for guidance purposes and is not mandatory in nature.
Section 11B of Appendix H, titled "Fail Safe Strength Evaluation," provides
examples of the principal structural elements and states that such elements
"are those which contribute significantly to carrying flight and pressurization
loads and whose failure could result in a catastrophic failure of the aircraft."














