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Gas Actuators (Linear and Vane Rotary Type)

RATIONALE
1) Majority of aircraft and missiles use hydraulic or electrical actuators and 2) Material is still valuable in the event a gas
powered actuator becomes desirable.
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1. PUHRPCSE:

1.1 General - It is intended that this ARP will set down guidelines for the develop-
ment and test of reliable rotary vane and/or linear gas sctustors. Speeifie
oparational and test requirements shall be specified in a detail specification.

1.2 %ﬂciﬂc - The sreas to be discussed are: BRequiremente (performance, environ-
, life, and reliability), design and fabrication, and test considerations.

2. BCCrE:
2.1 TDefinitions

2.1.1 QGas: Gas, for the purpose of this ARP, shall be defined as the gaseous
ﬁ'"oduct(si resulting from the decomposition, dissociation, or combustion of
liquid or solid mono or bi-propellants. Vhere other gases such 8s heated Ry,
Hp, HoO (steam), ete., which may have similar physieal and/or chemical proper-
ties as the defined "gas", are uged to effect testing economies, they may be
considered as beling included in this ARP.

2.1.2 Linear fAetuator: For the purpose of this ARP, a linear actustor shall be con-
sidered to be any gas powered device, generally consisting of a plston and oy-
linder, which in its energy converting stage changes gas energy to a direc-
tiomal (push and/or pull type) mechaniecal power.

2.1.3 Vane Actuator: TFor the purpose of this ARP, a vane actuator shall be con-
sidered to be any gas powered device, generally ccnsisting of a rotating shaftg,
with one or more vanes, enclosed in a housing, which provides an inlet and
outlet port. In 1ts energy converting stage the vane actustor changes gas
energy to rotery mechanical power with generally less than one complete re-
volution,

2.1.4 Exclusions; To be considered in the development of the "gas actustor"” bub
not & pTrI of this ARP, are such devices as the servo control valve, speed
reducer, output conversion devices, servo loop feedback mechanlsms, snd dy-
nemic characteristics of the driven load.

2.2 Design Congiderations

2.2.1 Life: This ARP will generally define the life requirements of "gas actuators”
Tor three broad categories of flight vehicles.

2.2.1.1 Long Range Alr Breathing Vehicles - The actuators for this type wehicle
generally will have both a long operational and ground checkout life.’

2.2,1.2 Manned Re-emtry Vehicles ~ Actuators for this type vehicle generally will

have a moderately long operational life, but will be significantly less
than their ground checkout life.
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2.2.1.3 8ingle Use Vehicles ~ Actustors for this type vehicle have a long ground
checlkout life with o short opereotional life. The operationesl life may renge
from o few seconds to several hours.

2.2.2 Bnvivonment end Performence:  This ARP will be confined to discussing the en-
vivonments and gas temperatures most likely to be encountered, listing sore of
the perdowmonce paronmeters without numericelly defining them, and to specifying
tests to show complisnce with the periomiance and reliability requirerents
wder the expected environimentsl. conditions. This ARP will not define & swpeci=-
Sie "gos actvator".

3.  DiESIGH ARD FABATCATION:

3.1 lIatexiols - ALL materiels nwst be cevefully selected to insure against wide veri-
ations oy ‘thermal expousion between adjocent reibers,

3.1 AL moteriols under highly stressed conditions must be carefully selected so
thot stress-creep at temperature is held to & mininmwa, as governed by their
life wequiverents.

3.1.2 Joctors to be considered ior the selection of weteriels ot the operating tern=~
perature Joxr o given tine shall include: +themal coeflicient of expansion,
stress level at thet temperatura, creep, corrosion end heat resistance, er-
rosion, and nucleor envivonuent.

3.3 DProtective coabings to guard against oxidation and corrosion of the base metal
rust be used wherever the bese netol moay be subjiected to levels and durations
of Gerperotures ebove ibs upper limit of oxidetlion resistonce, depending upon
lide poauiverents.

3.3, Solid-phece dry lubrilcanbs to reduce Trictlon forces and inerease life ey be
adviseble where the tenperature renge is such thet they may be used. At ten-
pevatbures beyond the usefullness of dry type lubricants consideration may be
zlven to goft oxides of mating moterials.

3.1.5 Oxgonde nabterials for seals, dlephragns, ete., may be used with caubtion with
speciol consldexobtion given for epplicetion and life.

3.1.6 The use of materiol conbinotions whose chemical reactions to cech other are
eccelerated by high temperoture shell be avolded.

3.8 Design and Constructlon - Design and construction of the acbuator shall be such
thet the eryosion or bulld up due to the reaction of the gases and the materials
will not result in reduced relisbility or sbnormal. operstion at the required
terperature Loy specidied bime.

3.2.1 Rotabing nmexbers sholl be mounted in bearings of adequabte size to carry the
roximm loads fox the Gesign life of the uvnit.

3.2.& Inasimen a5 no hondboolt dato exists on bearing opevations ot highly clevated

tenpevotvres, caubious judgenent should be cizercised at all times, even at the
posgible expense off odded weight, to insure sgoinst seizure or gelling.
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