[Rag. Docket No. 1797, Amadt. 4b-14)

PART 4b—AIRPLANE AIRWORTHI-
NESS; TRANSPORT CATEGORIES

Flvtier, Deformation, and Vibration
Requirements

This amendment increases the scope of
the flutter, deformation, and vibration
requirements by providing that the dr-
namie evaluation of the alrplane take
into account elastic, inertia, and aerody-
pamic forces associated with rotations
and displacements of the plane of the
propelier; and that the airplane, under
specified conditions, remiain free from
hazardous flutier, vibration, and diver-
mence after any reascnably probable
xingle structural fallure or equipment
malfunction. The detafls of the amend-
ment were published by the Fadera] Avi-
ation Agency as a notice of proposed rule
making (28 F.R. §358), circulated to the
%ma a3 Notice §3-21 dated June 13,

Regulstions dealing specifically with
flutier, deformation, and vibration on
transport category airplanes were first
introduced when Part 04 (later desig-
nated as Part 4b) became effective on
November 8, 1945. These requlstions
evolved into ewrrently effective § 4b.308
with the adoption of two substantive re-
visions, as follows: (1) Effective March 5,
1952, the requirement that freedom from
flutter and divergence be demonstrated
at all speeds up to 12 ¥, waa amended {0
permit this demonstration sl speeds up
10 & value less than 13 ¥, if the char
acteristics of the alrplane are such tha
it would be unlikely to atiain a speed
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13 ¥, and if it s shown that »
margin of damping exists st speed V)p:
and (2) effective October 1, lls. Ppro-
vision was added requiring that, if con-
trol surface flutter dampers are used for
futter prevention, the fytter damper

be of such design that & Eingle

During the period between 145 and
1655, §4b.308 and predecessor regula-
tons were effective in insur-

structural failure on flutter stability.
reasonable margin of safety Mdenu:
was provided by the required demon
strstion that the airplane be free !mm
flutter and divergence at speeds up to
12 ¥V, over the critical ranges of the
pertinent parameters.

severa]l reported in-

Effective:
Insued:

Oct. S, 1964
Aug. 31, 1064

?
|
i
:
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are lmited tn scope tn that they pre.,
scribe freedom from Hutter and dive
gence for wing and tall units only:
wheress it is wel]l known that the higher
speeds of modern transport eategory
Airplanes may introduce fSutter or di-
vergence in other portions of the air-
piane. Tv insure that tests or analyses
taks this pomibility inte account, § 4b.-
$08(a) is amended to prescribe fresdom
from fiutter and divergence for all por-
tions of the airplane.

F.R. 126037 on September 5, 1964)



In past application of the term “proper
margin of damping” 1o prasent § 4.308
(a), the Agency has indicated that the
margin ls acceptabls it a satisfectory
damping coeficient exists for
tentisd flutter modes at all
o Vj, sad o bo large and rapid
tion io damping with (neressed
indicated upon spproaching ¥,.

Alr Requistions the minimum standards
me-mhmumotﬂkm
ety.

is of prime importance fn this amend.
ment. The intent of the proposal i2 to
Pprevent » mingle Iaflure from causing
flutter {0 any structural eomponent that
could result In destruction of ths alrs
plane. It i not intended that minor
protruding items be trested any differ-
ently upder the proposal than under the
curmgﬂr sflective requiretnents which

£
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A commant objected to § ¢h.308¢d) (1)
and (3) bécause dats bas not been pre.
aented Lo justity appiying the fallure con~
cept 10 engine structure
m«true:un.

Estion of two fatal accidentz involving
turboprop alrplanss. These resuylts
alerved the aireratt industry o the possi~
bility that the propeller whir! mode eould
alter signift

New § 4b.308Q> includes the phirases
“reasonably probabdle dngle !mu:" and

that compliance with Part 4b baslc strie-
tural requirements provides a negligihle
probability of failure. The



