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MIL-P-17842(&er)
1 July 1954

. Superseding SR-134
dated 12 April 19L)
MILITARY SPECIFICATION

POWER FLANT VIERATION ISOLATOR:
DESIGH AND TNSTALLATION REQUIBEMENTS

1. SGOPE
1.1 This specification estahlishes the requirements for the desizn and installation of
powar-plant vibration isolators. :

)

2, AFPPLICAELE DOCUMENTS

fa

2.1 The following apecifications and p'ub].i;:ation-, of the issus in effect aa determined \
by the aircraft detall specification ar other governing contractual document, chall form a
part of this epecification to the extent specified herein:

SPRCIFICATIONS

Federal
on-_P_h14.1 Tating Oadminm (Elastradannaltad)
Q-PA16-1 Plating, Cadoliom (Electrodepoalted)
M~Z-325 Zine Plating (Electrodeposited)

Millsary
MIL-A-B625(ASG) Anodic-Coatings, for Alumirum and Aluminum Alloys
MIL-P-6871 Plating, Chromitm )
MIL-P-6859 Plating, Ficksl ; T
MIL-B-5087 Bonding; Electrical (For sircraft)
MIL-C-8678({Aar) Cooling Requiremsnts of Power Plant Installatioms
MIL-A-B629(Aer) Airplane Strength and Rigidity

Foblications -
ANG-12 Vibration and Fluiter Preveation Handhook

. 2.2 Copies of this specification and applicable documents may be obtained upon application
to the Commanding Officer, U. 5. Baval Alr Station, Johnsvills, Pennsylvania, attention
Technical Records Divielon. .

3. REQUIREMEETS

3.1 General. - Procurement and satisfactory installation of the vidration isolators is the
responeibility of the alrcraft contractor.

3.2 Hatural Frequency Regulrementa. - Conformance of the power plant installation with the
pertinent natural frequency requirements outlined in this section shall be demonstrated in
accordance with ANC-12.. Frequencies recommended by the aircraft contrastor may be allowed
dubject to the approval of the procuring activity. The natural vibration frequencies in all
modes of motion of the flexibly supported asystem shall regult in no condition of axcesalve
vibration amplitude in the range of operating speeds, or at the idiing spsed.

)

3.2.1 Airplane Installations

3.2.1.2 Eeciprocéting Enginag. - The natural fragusncy of the e:igina in the torsionsl mode
shall be less than 30% of engine speed &t normsl rated power. For all cther modes capable of
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being excited by engine vibratory forces, the natural froquencies shall not exzeed 70% of the
propeller spesed at normal rated engine power. Vhen the engine and the unit to which the
Propeller is attached ars effectively mounted as separate units, each component shall be
slastically mounted, preferably by a mode-decoupling suspension, o as to isolate those modes
capable of being excited by the sxisting vibratory forces.

3.2.1,2 Turbo-jst Engines. - Adequate space shall be ressrved on all prototype aircraft
for the inclusion of vibration isoclators apd for motion of the pewer plant due to lsolator
flexibility. If the requlrements of paragraph 3.9.1 of MIL-A-8629(Aer) can be met without
flexible mountings, the Tse of sngine lsoclators will be considsred unnecessary. If flexible
mountings are incorporated, the natural frsqusncies of the Jet engine in all modes shall be
as approved by the procuring activity.

3.2.1.3 Turbo-propeller Engines. =~ When the gas turbine and propeller units are mounted
essentially as a single unit, the natural frequsncies in all modes of motlon (except fore-and-
aft translation) ehall be less than 70% of the propeller speed at normal rated power. When
the propeller end turbine units are mounted as separate unita, the installation ghall be as
approved by ‘he procuring activity. ’

3.2.2 Helicopter Inntallations. - There shall bs no resonance betwsen the natural fre-
quencles of vibration of the engine, drive shaft and rotoras, and the principal disturbing
frequancies within the operating range of the helicopter.

3.2.3 Alrship Inatailations. - The requiresents of 3.2.1.1 shall apply.

3.3 Strength. - Limi%, yield, and ultieate strength consistent with the structural design
requirements for the ailrcraft shall be provided for flight, ground and water loads, including:

a. Inertis loads at the center of gravity of the powar plant system dus to translatiomal
apd rotational accelerations of the aircraft.

b. Power plant thrust,

c., Fower plant torqus.

4. Qyroscopic moment.

s. Applied alr loads, if applicadle,
£. Vibratory loads.

3.4 Durability. - Power plant isclators shall have durability to laat for the period of
the normal tiwe interval between engine overhsuls btut pot lesas than 800 hours of power plant
oparation, provided that the isolators are put into service within 60 months of the date of
mumfacture and that they have been stored under Iroper conditioms and im origlnal packing
conteiners during the period of chell storage.

3.5.1 Deterioration of Mstallic Elements. < Metals used in ths constructien of vibration’
1golatoras shall be of corrd iom~resisting type or shall be suitably finIshed to resist corrosiod.

Mms uss of metals whirh will result ip dissimilar metsl contacts (lsolator pary to isolator part,
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pover plant part to isolator part, or isclator part to airframe part) ie not acceptebie. Eawever,
metal plating or mstal spraying or diseimilar base metals is permitted. The use of dissimilar
metals separated by sultable insuisting materlal or costing 1s also permitted. Hon-corrosion
resisting steels shall be chromium, nickel, zinoe, 57 cadmium plated, and alumlnum alloys shall be
anodized, in accordance with the applicable specification of paragraph 2;1. Where plating is
detrimental to the bond or elastomer, & suitable protective coating shall be supplied,

3.5.,2 Deterioration of Hon—Metsllic Elsmsnts, - Adequrte Trovisicn shall be made in the
1solator design and imstallation for the preventicn of deterloration requiring replacement of
non-petallic materisle dus to high or low temperatures or {eleferious action of oil, greass, or
gasoline encountered in :he normal operation of ths aircraft within the 800-hour period speci-
fied in paragraph 3.4, The material rnd design of the lsolaior shall be such that excessive
drift shail not resw’*. sithim the 137 of the feslaier, from sitstic and vibratory loade of the
maznitude to be expected in service arl ab ambient temperaturecs in the reglon of the isclator
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which will be encountered in operation. Excesaive drift is defined as any drift which will,
witkin the life of the igolator, cause snubbing of the isolator under any operating condition
with the exception of abnormelly high, momentary, non-recurvring shock loads. The non-metallic
resilient material of the isclator shall have sufficient strength at temperatures down to mims
65°F., to withstand without failure loads which ma; be encountered while the aircraft is on the
ground with the engine lnoperative. This maierisl shall aisoc withetand without failure, at
temperatwres down to minus 409F., any loads which may bs encountered when the engine is atarted
exd wmiil the 1soletors have been raised to normal operating tesmperatures by the heat of the
engine. Temperatures of the metsl 1solator housing at any point in contact with the rubber
shall not excced the allowable temperature for the elastomsr used, for continmuous operation of
the aircraft under conditions set forth im Specification MIL-C-B678(Aer). The allowable tem=
perature for natural rubber, Or comparable elastomers, shall be 170°F. The allowabls tempera~
ture for installations involving epecial bigh-temperaiure elastomers, such ae silicones, shall
be an approved by the procuring activity.

3.5.3 Date of Mamufacture and Installation. - The non-metallic slements of power plant
wibration isoclators shall teayr a mold imprint showing the morth and year of manufacture. If
possible, this lwprint shell be so lockted that it 1s visible when the core is ssasembled in
its metallic boueing. 1f the design of the vibration 1lsolator makes this impossible, the date
of manufacture shall also be indelidbly marked on the metallic housing. In azddition, the date
of lngtallation shall be indelibly marked on the metsllic housing. In the event of subsequent
overhaul of the 1solator assembly, the "Date of Mamufacture" shall be indolibl; overstamped
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coervsspond with that of the nop-metallic sloment and the "Dats of Installaticn® shall be 1o

delibly overstamped to show the date of overhaul 4inastallation,

3.6 Migcellaneous Design Beguirements.

3.6.1 Hode Decoupling. — Power plant vibration isolators shall be of the mode decoupling
type, unleea 1t is shown conclusively that tne vibration-isclating requirements can be met hy
some other device which may be more practicable for a particular aircraft that 1s under con-
sideration.

3.6.2 Motlon-limiting Stops. - Isclators shall he provided with actlon-limiting stops which
will 1limnit the relative motion ¢f the power plant to a magnitude corresponling to the allowance
made in the power plemt controls and other cohnections between the powsr plant mnd the aircraft
structure. 1% is desirable aiso thai no astal to metal contact ocour when the isolators are 1n
the stopped condition. If metal to metal contact occurs, sultsble damping shall be provided to
minimize resonant bouncing across the stope.

3.6.3 Mechanical iock. - Means shall be provided to prevent the complete separation of the
pover plant from the alrcraft structure in case of fallure of the isolator elastic material or
its bonding. ¥t is aleso required that in case of such fajilure the displacememt of the power
Plant shall not be sufficiept to hreak fuel or coil lines.

3.6.4 Torelonsl Clearsmce. - Initial offset or other means shall be Trovided in the
lsolator installation so that the torsional freedom of motion of the power Plant hetween snubbing
devices or stops shall he adequate in both directions under normel operating conditions.

3.6.5 Elecsrical Bonding., - A sultable means shall be provided for the incorporation of
slectrical boading between the Towsr plant installation and the airframs, in accordance with the
requirements of MIL-B-5087. .

L. SAMPLING, INSPEGTION, AFD TEST PROCEDURE. - Not applicable.
5. FREPARATION FOR DELIVERY. -~ Not applicable.
6. NOTES. - Kot applicable.

BOTICE: ¥When Government drawings, specifications or other data are uaed for
any purpose other than in comnection with a definitely related Government pro-

a2 Tl i . Chbadban Nramacccamd bt P L app—— L Y L}
cursment opsraticn, the United Statss Govermment thereby jncurs no responsibil-

ity nor any obligation whatsoever; and the fact that the Covermment may have

forunlated, furnished, or in any way supplied the said drawings, specificaticns,
or other daisa 1s not %o be regarded by implication or othervise as in any sauner
licensing the holder or any other person or corporation, ¢r convaying any rights

or permlgsion to manufacture, use, or sesll any ratented inveation that may in
any way be related thereto,

3
7 U. S. GOVERNMENT PRINTING OFFICE: 1971-7 14 15872055




