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SKID CONTROL PERFORMANCE EVALUATION

1. PURPOSE 5.1.1 Data - During aircraft tests, information re-
garding the following should be noted:
(a) Aircraft configuration including weight, throttle,
spoiler, and flap position

(b) Ground speed

The purpose of this ARP is to recommend, for design
and evaluation purposes, metheds of defining skid control
system performance criteria

and no commitment to conform to or be guided by

2. SCOPE

This dochment provides recommended methods for

measuring pe
cludes test itg

3. DEFINIT

formance of skid control systems. It in-
ms and equipment,

ON

(c) Runway location, condition, type, "and whether

grooved

(d) Tire and brake-s- corldition and type (Condition

refers to new,or worn
facturer-and whether

(e) Atmospheric conditions

tite. Type means manu-
limpled, grooved, etc.)

(f) Any procedure or component change since cer-
tification that could 4ffect ground performance.

its Committees will not investigate or consider patents which may apply to the subject

g and approving technical reports, the Board and

SAE Technicatl Board rules provide that: *‘All technical reports, including standards approved and practices recommended, are advisory only. Tﬁeir use by anyone engaged
matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.”

in industry or trade is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice,

any technical report. In formulatin.

The diregt measure of performance is the utilization
of the availahle horizontal ground reaction force between
the aircraft'tje and the runway, as a result of brake ap-
plication ovef the complete range of aircraft operating
conditions. ' '

4. - DISCUSSION

Performalnce is being specified in greater detail in
procurement $pecifications without definite guidance for
design. Stangdard procedures are necessary to test and
" evaluate equipment as well as to-present results in a
uniform and gasily comparable manner,

Evaluatig¢n of performance on the aircraft is of prime
importance. |Tests, other'than those on an aircraft, may
be used ro prgvide complementary performance data,
During system design and prior to aircraft availability,
other tests such-3 e er-te
utilized.

Testing requires the continuous application of suffi-
cient metered pressure to the skid control valve to assure
cyclic variations in wheel speed.

Recognition may be given to the measurement of
performance indirectly (i.e. ; records of braking torque
or pressufe [in this order]) because there is correlation
between them and the horizontal ground reaction force.

5, TESTING

Because it is neither the purpose nor scope of this
document to modify existing FAA or military documents,
the following paragraphs are test recommendations only.

5.1 Aircraft Testing

5:1.2 Replacement Systems - Where standard cer-
tification data on an aircraft efjuipped with a skid control
§ystem is available, select three or more of those stops in
which a number of pressure releases were recorded and
repeat those stops with the altgrnate skid control system.
A direct comparison of field distance can then be made.

If original certification oscillograph records of
brake torque (or brake drag) and/or pressure are avail-
able, records should be obtair:Id with the alternate sys-

tem, and performance may bef calculated per Section 6.

" 5.1.3 New System - Certfficated Aircraft - Where
standard certification data on 2n aircraft not equipped
with a skid control is availablg, select at least three of
those landings or stops where ajircraft weights were low.
Repeat selected stops with skid control system installed.
Compare field distances for performance,

If original certification regcords of brake torque
(brake drag) and/or pressure arp available, records should
e e kid-contFol system, and perform-

ance may be calculated per Section 6.

5.1,4 New System - Non Certificated Aircraft -
Where certification data is not available, proceed as
follows:

. Install a multi-channel recorder and necessary trans-
ducers to record:

Wheel speed

Brake torque (or drag), where possible

Metered hydraulic pressure upstream of skid-control

valve

Pressure at brake inlet port

Valve signal

From oscillograph records, performance can be cal- -
culated per Section 6. .

5.2 Computer Studies - Proper recognition should be
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given to computer studies of skid-control systems. These
studies may range from complete electrical simulation of
system and components to the inclusion of actual com-
ponents. For example, an actual valve coil or valve
with simulated or actual hydraulic system (including
return lines and reservoir back pressure), and a control
box may be incorporated in their entirety in the analog
system. Ground reaction forces, tire and runway condi-
tions, and speed may be synthesized and used to simu-
late a wide range of optimum s well as extreme
conditions.

The computer makes it possible to study effects of

9.

same tire deflections. Generally, reductions of 25% to
40% in load are sufficient to induce skids.

More refined testing may require alternate test con-
_ditions and equipment, as they are made available, such
"as programmed tire loading, varying loads, and surface

conditions. When wet testing is required, care must be
taken to insure that uniform water is applied across the
tire tread, Also, when paired wheel control is used with
a single valve, an extra brake should be plumbed to the

valve.

6.

DATA PRESENTATION AND CALCULATIONS

tire friction under wetE'n'd'dry'ruTrwzy'tmdﬁ'm amd
gear oscillations to insure compatibility and to distin-
guish between real and false incipient skid conditions,

5.3 Dynamometgr Tests - Test items to conduct skid
control performance should include, but not be limited
to, the following: wheel, brake, and tire assembly,
speed sensor, skid-control valve, control box, hydraulic
system (including retufn lines and reservoir back pressure),
oscillograph, and necgssary transducers,

The following patameters should be recorded with
appropriate calibratiofis: dynamometer speed, test wheel
speed, ground reactioh force (drag), brake torque, supply
and modulated braking pressure, vertical load, rolling
radius, tire tread (design and condition). Note should be
made whether or not the tire rolling radius if fixed or
floating.

Dynamometer co
appropriate inertia eq
order to induce skids,
Tire inflation pressure

ditions should be conducted at:the
pivalents and ground speeds. (In
the tire loads may be reduced.
should be reduced to-maintain the

- torque Is not’suppressed. No perturbati
and pressuteitraces can indicate that br
not sampling for operation at higher ley

Oscillographs are recornmended wil!h appropriate

transducers,
calibrations be supplied.
of torque, brake pressure, @nd’drag rec
of time, Zero levels arelindicated.

NOTE: An examination of the wheg
pressure) traces must'show there is suffl

both in magnitude and frequency to ins

vantage of possible increases in ground
lowing a skid correction.
Curves are faired by drawing lines

Traces need be identified
Sketch’1 shoy

and appropriate
vs a partial record
brded as functions

el speed (and
Cient variation,
ire that the brake
bns in the speed
hke pressure is

els to take ad-
coefficient fol-

from peak to peak.

After dividing the charts into appropriate lengths, a

planimeter may be used to measure arg
actual and faired curves and the approp

line, The ratio of the actual to faired
measure of performance.

as between the
riate zero level
areas gives a
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