
Extract rrom Joint Ain\'orthincss Rcquin'menls

Appendix 1
EXlrdCI I

JAR E ENGINES

3

3. I

3.1.1

3.1.2

3.1.3

3.1.4

3.2

JAR E SUn-SECTION C3-TURIlJ~E Ej';Gl:'iES FOR AEROPLAj';ES
[CHAPTER C3-4 TYPE SUnSTANTIATlONJ

VIBRATION SUR VEYS Vibration survcys shall be made on the major
rotating parts, compressor and turbine blading, and the Engine carcas~.

General

Each survey shall cover all Engine conditions from Ground Idling to at least
Maximum Engine Ovcrspecd. Should there be any indication of a stress peak
arising at high speed conditions, the survey shall be extended sufficiently to
reveal the maximum stress values present. except that me survey necU not extend
beyond 105% of the maximum speed to be approved (other than Maximum
Engine Ovefspecd) Of 2% above Maximum Engine Overspecd. whichever is the
higher.

Each survey shall enahlc an cv~tlu.Hion to be madl.: of the effects, if ;:Ippropriatc to
the particular pan of the Engine being surveyed. of running wiLh the most adverse
compn:ssoT intake airnow distortion pattern declared hy the constructor and the
most adverse exh~ust conditions, including the usc of a thrust reverser.

Thc effects of likely fault conditions (such as out-of-balance, turbine entry
blockage. fud nozzle blockage. etc.) shall also be evaluatcd, if appropriate to the
particular part of the Engine being surveyed.

For turbo-propeller Engines a representativc flight propeller shall be fitted in cases
where the results could be influenced by the presence of the Propeller.

Compressor and TurlJinc Rotors. It shall be shown by tests on an Engine
or by other acceptable means. that 110 dangerous vibratory stresses afe likely to
occur in compressor and turbine rotors (ic L1iscsor drums) within the range of
rpm covcred by the survey.

i':OTE: The C'valualion of shafts is dCI;likd in (;].4 Apr .12

3.3 Compressor and Turhine BI3dcs

3.3.1 It shall be shown by strain g:luging Of olher Oll:(;cptublt.:means that no unacceptahle
vibmlOry stresses are likely to occur in [he compressor ano lurbine blading.

NOTES: (l) If, to avoid Ull:lccept:.lhle blJdc vibratory strCS!iCS. the constructor dccl.:ucs prohibitl'd speed
ranges. these should be agreed by lllc Authorhy.

(2) 11lC blade vibration survey and the variation of lhe incremental running rckrrcd 10 in 6.h. ) may
be waived wholly or III pan if the Authority 15 satisfie,d lhal the toto11 hours run on !.he test N:d
lIr in night. under repre ..•cnlativc comlitioliS. prior 10 ccrtific.nillll. is such a.li 1.0demonstrate lfwt
the vibration stress levels an~ ~lisfucl.Ory. This may apply panicularly in lhe case. of small
Engines if me dimensions of the blades make it dJificuh to complete a satisfactory vibration
survey.
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3.3.2 The 'blade rows to be investigated and the number of blade. in each TOW shall be
agreed with the Authority. The blade rows will nonnally include:-

(a) the Ii•.•t compressor rotor blade row, all rows adjacent to variable incidence 'Ia'or
blades, and rhese sullor blades it cantilevered, ie unshrouded,

(b) ,he last turbine blade row' and the adjacent Stator torbine blades if cantilevered,
(c) as many odler rows of compressor and turbine rotor blades and the adjacent swor

blades if they arc camilev"rcd, as may be shown from lhe tes, results of (a) and
(b) to be necessary..

NOTE: Shoold,the investigation indicate resonances of large amplification factor in the above row. of
blading. or shooId the investigntlon.de.elopmeDl experience. calctJllllioo.eu:.• IIllggeotthe, SUChI'CSOll3JlC<O$
may be expe<:tod10 occur in other rows of billdioa, the Authority roserv","the rlgbt 10""luire the vibration
survey 10 be nlCnded as ncoc.ssary.In estimallng frollllimitod measumnenlllhe hiahest _. liltely 10 be
c.xpericncedIn.the we", blade of .ny row'; allowance .hoDld bo milde for the Incvllable scatter in peaIc
amplilUllcsWhlcllwill occurWhenbladeshave the usualproductionIOleranceson fnoquency.

3.4 Engine Carcass. Acc"ptable levels of Engine carcass vibrations shall be
established from experience of development and type testing, and shall be
declared for selected datum positions.

NOTE: These win be used in assessing the vibrudon characteristics of the Engine when installed in an
aeroplane.


