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SUBJECT & QUALIFI CATI ON TESTING OF TURBOJET ENG NE THRUST REVERSERS

1. PURPCSE. This circular discusses the requirenents for the qualification
of thrust reversers and sets forth an acceptable neans of conpliance with
the tests prescribed in Federal Aviation Regulations, Part 33, when run
under non-standard anbient air conditions. It is not the purposeofthis
circular to discuss additional requirenents for thrust reversers contained
in other parts of the Federal Aviation Regulations.

2. CANCELLATION. Advisory Gircul ar 20-18.

3. REFERENCE, Federal Aviation Regulations, Sections 33.87 and 33.97,
estab |sﬁ tests for substantiating thrust reverser endurance and functlon-
al properties, and operating conpatibility with the engine.

4. BACKGROUND. When conducting thrust reverser testing under ground static
conditions with non-standard and varying atnospheric conditions, appre-
ciable variations fromstandard rated severity |evels may occur. The
factors of actual thrust levels and engine exhaust gas temperature are
of particular inportance in this respect for reverser cyclic testing.

In connection with a reverser substantiation program conducted under
warm weat her testing conditions, when it is not feasible to attain

maxi mum thrust, a question has arisen in regard to what mininum severity
is required.

5. DI SCUSSI ON,

a. The thrust reverser endurance and functional testing of FAR Part 33,
may be acconplished in conjunction with the official engine endur-
ance test or by additional tests if so desired. Any nanufacturer
desiring to develop and obtain approval of a thrust reverser is
required to subject it to these endurance and functional tests, or
their equivalent, in conjunction with the particular engine wth
which it will be used.
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For the thrust reverser cyclic and endurance tests, if the limting
engine operating parameters are not maintained to at |east 100
percent of their specified values, additional substantiating

evi dence may be submitted as nentioned in FAR, Section 33.87.
Substantiating evidence for thrust reverser |oading parameters

may include alternate tests or acceptable analyses. Such

anal yses should establish the overall critical strength, and

the severity inposed during the actual testing.

Otentimes, during stand testing, it is difficult to maintain .
the maximum specified gas tenperature and thrust level sinulta-
neously. These engine output paraneters are of particular

I mportance for reversers when operating with reverse thrust,

but are usually of minor inportance with the reverser in "stowed"
position. Portions of the stand testing for the 200 required
operating cycles will normally be acconplished during the cool er
portions of a day, which usually results in achieving rated
engine thrust or higher with gas tenperatures at, or possibly
bel ow, maximum During the warmer portions of a day, the

maxi num gas tenperature should always be achieved, although
usual ly with reduced thrust. It is considered satisfactory,
however, that thrust reverser cyclic testing include sone
operation at reduced thrust conditions because of conpensating
severity achieved by operation wth maxi num exhaust gas

t enper at ures,

While it has been suggested that an arbitrary ratio could be
established for test cycles run at full thrust conpared to
cycles at reduced thrust and maximum gas tenperature, this is
believed to be unnecessarily restrictive. Sinilarly, an
arbitrary maxi num anmbient tenperature [imt for testing is
unnecessary, as these factors and other test criteria should
be rationalized with respect to the thrust reverser design
features.

6. ACCEPTABLE MEANS OF COWPLI ANCE, The following basis for complying with

§§ 33.87 and 33.97, under non-standard anmbient air testing conditions,
I's acceptable for a reverser unit:

a.

Par

The required 200 reverser operation cycles conducted shoul d
average no |less than 100 percent of the specified maximm thrust
conditions for maximum forward and maxi num reverse. \Wile sone
reverser operating cycles are acceptable with operation bel ow
the specified thrust values, to be credited the gas tenperature
shoul d be maintained at least to the specified 100 percent val ue.
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b. Test stand endurance operation nay be supplenented by stress and
load analyses, or by acceptable aircraft flight testsconducted
whi ch neet the foregoing test severity limts for the 200-cycle
operation testing, and when at |east one reverser i S operated
t hrough the equival ent of a 150-hour endurancetest with the
cyclic testing.

c. For acceptable reliability, the reversers should be in a
serviceabl e condition following the required testing.

d. Thrust reverser compatibility with the engine should be established
onthe besis of satisfactory engine and reverser performance during
these tests, with no adverse effects on the engine.
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