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NOTICE

This document has been taken directly from U.S. Military Specification MIL-T-6053C (USAF),
Amendment 1, Notice 2 and contains only minor editorial and format changes required to bring it into
conformance with the publishing requirements of SAE technical standards. The initial release of this
document is intended to replace MIL-T-6053C (USAF), Amendment 1, Notice 2. Any part numbers
established by the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption
of government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the FAE Committee
level, and (b) the use of the existing government specification or standard format:

Under Department of Defense policies and procedures, any qualification requirements and associated
qualified products| lists are mandatory for DOD contracts. Any requirement relating to|qualified products
lists (QPL’s) has mot been adopted by SAE and is not part of this SAE technical document.
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1. SCOPE:

1.1 Scope:

This specification covers definition of landing impact tests which are to be conducted on landing gear
assemblies including shock absorbers, suggested instrumentation for the tests and required data of
the resulting test report. It is intended to standardize impact test procedures on landing gear shock
absorbers and to provide sufficient data to allow evaluation of the design with respect to

requirements of MIL-L-8552 and MIL-5-8959 as applicable.

2. APPLICABLE DOCUMENTS:

2.1 Government documents;

2.1.1 Specifications and standards: Unless otherwise specified, the following spetific
standards ofithe issue listed in that issue of the Department of Defensedhdex of
Standards (DoDISS) specified in the solicitation form a part of this specification

specified hefein.
SPECIFICATIONS
MILITARY
MIL-L-8352
MIL-S-8¢98
MIL-A-8$60
MIL-A-8$63
MIL-A-8$68
MIL-S-8959
STANDARDS
MILITARY

MIL-ST)-831

Landing Gear, Aircraft ShockiAbsorber (Air-Oil Type)
Structural Design Requiremients, Helicopter

Airplane Strength and Rigidity, General Specification for
Airplane Strength and Rigidity, Ground Loads for Navy Pro«
Airplane Strength.and Rigidity, Data and Reports

Spring, Hydraulic/ General Specification for

Teést Reports, Preparation of

ations and
b pecifications and
o the extent

tured Airplanes

(Copies of spécifications, standards, handbooks, drawings, and publications required by

manufacturers in connection with specific acquisition funciions should be obfained from the
contracting activity or as directed by the contracting officer).

2.2 Order of precedence:

In the event of a conflict between the text of this specification and the references cited herein, the
text of this specification shall take precedence.
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3. REQUIREMENTS:

3.1 Method of tests:

The translational free drop method of impact testing is required with the wheels spun up in a reverse
direction in order to simulate the effect of spin-up drag load for testing the landing gear shock
absorber. Use of other methods of impact testing (rotating beam, incline platform, etc.) must be
approved by the procuring activity.

3.2 General:

The aircraft contractor shall furnish test specimen(s) and arrange for the performance of the tests

specified hergin, or as dictated by contract or supporting contract documentation.
3.3 Required tests:

The following tests shall be conducted on the same complete landingigéar assem
absorber, wheels, tires, brakes (or inertia simulation, both rotational‘and translatio

and other str

absorber parts except seals after the testing has started. Sealfailures shall not be
drop test; however, any such failures must be investigated to-assure that they are

there is not a

3.31

3.31.1

3.31.2

3313

Weights:
MIL-A-884

Attitudes:
8862. For
the nose t
gears of n
tail down ¢

Wheel spe
platformc

bly including shock
hal, of the brakes)

tural members, as used on the aircraft. There shall be no substitution of shock

inherent deficiency in the design.

inimum of one drop at each of the test conditions outlined in table |

The weights outlined in table | are derived from the definitions prese
0, or as defined by MIL-5-8898, Section 3.

The attitudes outlinéd in table | are derived from the definitions pre
testing main landing gears (of nose wheel type aircraft), use the twa
re just clear of thé ground for the level landing condition. For testin
pse gear type-aircraft, use the three-point attitude for the level landi
tonditions-are required for nose gears.

eds atcontact: The wheels shall be spinning in the reverse directic

cause for rerun of
not chronic or that

Design landjng tests: In order to validate the metering characteristics and bottoming capability,
conduct a m

hted in Section 6 of

sented in MIL-A-
-point attitude with
i nose landing

ng condition. No

n at the time of
| -A-8860 orthe V|

batact. The value of Vg listed in table | is defined in Section 6 of M|

for autoro

ative landing at design gross as required by MIL-5-8698, Section 3

. The tire radius

used for determining wheel rpm shall be the mean undeflected radius of the tire, as determined
by allowable tolerances and dimensions of the tire, obtained from the tire performance
specification.
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TABLE |. Design landing tests.
Wheel
Rate of Speed Maximum
Type Drop Descent at Vertical
Alrcraft Nr Weight Condition Vy (fps) Attitude’ Contact Reaction (g's)
Trainer 1 Landplane Landing
Design Gross Weight 13.0 Level 1.2 Vsi, *
2 Landplane Landing
Design Gross Weight 13.0 Tail Down 1.0 VgL, *
3 Maximum Landing
Design Gross Weight 8.5 Level 1.2 vg, *
4 Maximum Landing
Design Gross Weight 8.5 Level 1.2 Vg1, *l
5 Maximum Landing :
Design Gross Weight 8.5 Tail Down 1.0 Vgp, L
Other 1 Landplane Landing
Classes Design Gross Weight 10.0 Level 1.2Ys;, *
2 Landplane Landing
Design Gross Weight 10.0 Tail Down 1.0 vgy, »
3 Maximum Landing
Design Gross Weight 6.0 Level 1.2 Vg, »
4 Maximum Landing
Design Gross Weight 6.0 Level 1.2 Vg, Ll
5 Maximum Landing
Design Gross Weight 6.0 Tail Down 1.0 Vg, »
Helicopter 1 Basic Design
Gross Weight 8.0 Level 1.0 vg, »
2 . Basic Design
Gross Weight 8.0 Lovel 0.0 V, *
3 Basic Design Tail Down
Gross Weight 8.0 (Nose Down) 1.0 v, »
4 Basic Design Tail Down
Gross Weight 8.0 (Nose Down) 0.0 vy, ®
s Design Alternate
Gross Weight 6.0 Level 1.0 v, *
6 Design Alternate
Gross Weight 6.0 Level 1.0 v, i
7 Design Alternate Tail Down
Gross Weight 6.0 (Nose Down) 1.0 v, *

*Data supplied by Airframe Contractor.

**Flat Strut Drop Test.
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3.3.1.4 Equipment servicing: Except for the flat strut tests outlined in table |, the tire inflation pressure
and shock strut servicing pressure shall be those prescribed in the recommended procedures for
operation at aircraft maximum design gross weight. The shock absorber oil level shall be
recommended design level. The inflation pressure for the flat strut test will be atmospheric with
the strut extended. Plugs with valves will be in a service configuration.

3.3.2 Miscellaneous landing tests: After successful completion of the design tests (3.3.1) the

3.3.21

3322

3323

3324

miscellaneous landing tests of table Il shall be performed. Upon completion of these tests, there
should be no evidence of permanent set or functional impairment.

Weights: The weight required in table Il is derived from the definition presented in Section 6 of
MIL-A-8860 or MIL-S-8698, Section 3.

Attitude allnd wheel contact speeds: See explanationin 3.3.1.2 and 3.3.1.3’res

attitude.

Equipmen
recommer
servicing
shock abs
requireme]

Strut stow
centerline
extended
conducted

a. Positid
horma

b. Allow :

c. Condu

I servicing: For the tests outlined in table Il, the tire inflation pressu

;Eessure of the two first drops of table Il are designed to evaluate th

| stowed extension

ded for operation at aircraft maximum design grossweight. The va

rbers as required by MIL-A-8862. The last twodrops of table Il sa
ts of Section 3 of MIL-L-8552.

age: If the shock absorber is normally stowed in such a position thg
has the lower end above a line 10° frem horizontal or is stowed in g
bosition, then drops 1, 2, and 3 of the miscellaneous landing tests o
in the following manner:

h strut with centerline of sttut at retracted attitude* relative to horizo

strut to extend and position in landing attitude and hold 120 seconds

ct drops as_prescribed.

pectively, for level

e shall be that

riations in strut

e capability of the

isfy the testing

t the shock strut
ther than the fully
f table |l shall be

htal or in the

L +20 seconds

*If strut purging ef-dynamic chamber due to retract attitude can be demonstrafed, then attitude

placement

maybe eliminated.

3.3.3 Airplane growth tests; After successiul completion of miscellaneous tests of 3.9.2, table 11, the
landing tests of table Il shall be performed with the same gear assembly. Upon completion of these

tests, there shall be no evidence of functional impairment.
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TABLE Il. Miscellaneous landing tests.

Strut
Sink Inflation
Drop Weight Speed Wheel Pressurs 0il Volume (%
Aircraft Nr Condition | (fps) |Attitude| Speed (% Rated) | Recommended) Remarks
Trainer 1 | Landplane
Landing 13.0 Level 1.2VsL, 90 100
2 Landplane
Landing 13.0 Level 1.2Vg, 110 100
3 Landplane |
Landing 13.0 Level 1.2VsL 100 100 *
i 4 L o Within S5 min of
Landing 13.0 Level 1.2vg,, 100 100 previous drop
L 4
100% minus
S Landplane equivalent 1/2 »
Landing 13.0 | Level 1.2vgg, 100 inch of oled
stroke
100% minus Within S min of
6 Landplane equivalent 1/2 | previous drop
Landing 13.0 Level 1.2Vgy, 100 inch of oleo *
stroke
Other 1 Landplane
Landing 10.0 Level 1.2vgy, 80 100
2 Landplane
Landing 10.0 | Level 1.2vgy, 110 100
3 Landplane
Landing 10.0 Level 1.2Vsg 100 100 L
4 Landplane Within 5 min of
Landing’ 10.0 Level 1.2Vgy, 100 100 previous drop
*
i ' 100% ninus
5 Landplane | - equivalent 1/2
Landing 10.0 Level 1.2vg 100 inch of oleo *
stroke
100% minus Within 5 min of
6 Landplane ) equivalent 1/2 | previous drop
Landing 10.0 Level 1.2vsL, 100 inch of oleo » )
i stroke
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TABLE Il. Miscellaneous landing tests. - Continued
Strut
Sink Inflation
Drop Weight Speed Wheel Pressure 0il Volume (%
Aircraft Nr | Condition |](fps) | Attitude | Speed (% Rated) | Recommended) Remarks
Helicopter | 1 {Basic Design
Gross Weight| 8.0 Level 1.0vy, 90 100
2 |Basic Design
Gross Weight{ 8.0 Level 1.0vy, 110 100
3 |Basic Design
Gross Weight| 8.0 Level 1.0vg, 100 100 *
4 |Basic Design Within § min of
Gross Weight]| 8.0 Level 1.0vy 100 100 preyious drop
*
100% minus
S [Basic Design equivalent 1/2
Gross Weight| 8.0 Level 1.0V, 100 inch of olé€o ®
stroke
100% minus Within 5 min of
6 |Basic Design equivalent preyious drop
Gross Weight| 8.0 Level 1.0vy 100 inch of oleo %,
stroke
*These drops may be delaeted If oil level above the oriflice Is.equal to at least 125 percert of piston
dlameter 5 inches, whichever is less. These drops may also. be deleted if the air and [oi! are physi-
cally sepeprted (i.e., Inverted strut, etc.). These drops(are only applicable to those shock struts
designed Ip accordance with MiL-L-8552,
3.3.3.1 Weights: |Minimum flying weight and landplane design gross weight outlined |in table Il are
defined il Section 6 of MIL-A-8860 and MIL-S-8698, Section 3.
3.3.3.2 Equipment servicing: For the equivalent energy test outlined in table Il, the tife and strut
servicing pressures shall be aiminimum of 100 percent rated values up to and including
maximum design gross weights. When the test weight condition exceeds maximum design gross
weight, the tire and strut pressures shall be adjusted accordingly in a manner prescribed by the
specific component servicing instructions. For multiple-chambered gears requiring separate
servicing,| coordination-with the design agency is required and it is normally assumed that the
chamber which affects the normal landing conditions is the only one which may be serviced.
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TABLE lll. Landing tests.

Strut
Sink Inflation )
Type Drop Weight Speed. Wheel Pressure 0il Volume (%.
Aircraft Nr Condition (fps) | Attitude | Speed (% Rated) Recommended) Remarks
Trainer 1 W75 x
Landplane Equivalent
Landing 15 Level 1.2vgy 100 100 Energy Test
2 1.174 x See
Landplane Para. Equivalent
Landing 12 Level 1.2Vgy, 3.3.3.2 100 Energy Test
3 1.397 x See
Landplane Para. Equivalent
Landing 11 Level 1.2Vgy, 3.3.3.2 100 Bnergy Test
4 Minimum Servicing
Flying Bvaluation
 Weight. 13.0 Level 1.2vgL, 100 100 Test
*5 Minimun See
Flying Para. Servicing
Weight 13.0 Level 1.2Vgy, 3.3.3.3 100 Evaluation
Other 1 .825 x
Aircraft Landplane Equivalent
Landing 11 Level 1.2vgy, 100 100 Energy Test
2 1.2346 x See
Landplane Para, Equivalent
Landing 9 Level 1.2vg;, 3.3.3.2 100 Energy Test
3 1.5000 x See
Landplane Para. Equivalent
Landing 8.165 | Level 1.2Vsy, 3.3.3.2 100 Energy Tost
4 Minimum Servicing
Plyiug Bvaluation
Weight. 10 Level 1.2vg, 100 100 Test
*5 | Minimum See Servicing
Flying Para. Bvaluation
Weight 10 Level 1.2vgy, 3.3.3.3 100 Test
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TABLE lll. Landing tests. - Continued
Strut
Sink Inflation
Type Drop Weight Speed Wheel Pressure 0i1 Volume (%
Aircraft Nr Condition (fps) | Attitude | Speed (% Rated) Recommended) Remarks
Helicopter 1 .827 Basic
. Design Gross Equivalent
Weight 8.8 Level 1.0vy, 100 100 Energy
2 1.30 x Basic Adjusted for
Design Gross | ‘G.W. (100% Equivalent
Weight 7.0 Level 1.0Vy, min) Energy
3 1.50 x Basic ]
Design Gross Adjusted for BEquivalent
Weight 6.5 Level 1.0V], G.HW. 100 Energy
Servicing
4 Minimum Evaluation
Weight 8.0 | Level 1.0vg, 100 00 Test
Servicing
5 Minimum . Bvaluation
Weight 8.0 Level 1.0vy 150 100 Test
Servicing
6 Minimum Evaluation
Weight 8.0 Level 1.0vy, 200 100 Test
Servicing
7 Minimum Evaluation
Weight 8.0 Level 1.0V, 250 100 Test
Continue until design vertical platform load is reached.
*Continue ‘dT noted increased servicing until\design vertical reaction is reached or maximum service
condition 1is attained
3.3.3.3 For the selvicing evaluation test, the tire inflation pressure shall be that recommended for 100
percent uspge at maximum design gross weight. The strut servicing pressure shall be increased
in incremepts of 50 percent or less of rated pressure until a maximum static inflation pressure of
2500 psi of design vertical reaction is reached. If a deviation to the 2500 psi sgervicing pressure
limit defindd in Section 3 of MIL-L-8552 has been granted, this limit is extended to that permitted
in the devigations
3.3.3.4 Attitude anld-#heelcontact—See-explanationin-3-3-1-2-anrd-3-3-1-3,respestively.
3.3.3.5 Design vertical reaction: Design vertical reaction is defined as the load at the wheel associated

with a drop at landplane landing weight, level attitude and design sink speed, or basic gross

weight.

3.3.4 Reserve energy tests: After completion of the tests outlined in 3.3.1, 3.3.2 and 3.3.3, conduct the

tests outlined in table IV with the same gear assembly.
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TABLE IV. Reserve energy tests.

Strut
Sink Inflation
Type Drop Weight Speed Wheol Pressure 0il Volume (%
Aircraft Nr Condition (fps) | Attitude | Speed (% Rated) Recommended’ Remarks
Trainer 1 Landplane No Functional
Landing 13.5 Level 1.2vgy, 100 100 Impairment
2 Landplane No Functional
Landing 14.5 Level 1.2vgy, 100 100 Impairment
3 Landplane Permanent Set-
Landing. 16.0 Level 1.2vgyp, 100 100 No Failure
Other 1 Landplane .No Functional
Aircraft Landing 10.5 Level 1.2Vgr, 100 100 Impairment
2 Landplane o Functional
Landing 11.5 Level 1.2vgy, 100 100 mpairment
3 Landplane ermanent Set-
Landing 12.5 Level 1.2vgy, 100 100 o Failure
Heiicoptan 1 Basic Design ) No Functional
Gross Weight | 8.5 Level 1.0V, 100 100 ppairment
2 Basic Design ¥o Functional
Gross Weight 9.0 Level L.ovy 100 100 mpairment
3 Basic Design Permanent Set-|
Gross Weight | 9.8 Level 1.0vy, 100 100 Yo Failure

3.3.4.1 Weights: |All of the reserve energy tests will:be conducted with landplane Ianjiing design gross
weights, gs defined in Section 6 of MIL-A-8860 or MIL-S-8698, Section 3 as dpplicable.

3.3.4.2 Attitude and wheel speed: See explanation of 3.3.1.2 and 3.3.1.3, respectively.

3.3.4.3 Equipment servicing: Tire andishock absorber inflation pressures shall be required pressures for
maximum|design gross weight.

3.4 Test witnessds:

The procuringd activitytepresentative shall be notified in sufficient time so that he pr his
representativg maywitness the tests and certify results and observations containgd in the test report.
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3.5 Test equipment:

Unless specifically approved by the procuring activity, the tests shall be performed on a stationary
drop tower incorporating a carriage dropping mass which will support the test article. A steel grating
or other suitable surface shall be installed on the reaction platform or test floor in the contact area,
which will produce a minimum of .35 coefficient of friction between the tire and simulated landing
surface. If analysis shows that a lower coefficient utilized during spin-up produces a more critical
loading, this shall be used. Approval of this variation shall be obtained from the procuring activity.
This coefficient of friction shall not vary more than £30 percent throughout the test program. Wing-
life may be simulated by mechanical means or compensated for by adjusted mass method and is
subject for review and approval by the procuring activity. If mechanical means are used, the wing-life
simulation device shall be capable of exerting an average constant £10 percent lifting force down to
2 fps V,, throughout each test.

3.6 Testreport data:

Test report ddta shall be prepared in accordance with the general guidance furnished in MIL-A-8868
and MIL-STD{831 (see 6.3).

3.6.1 Instrumentation: Record the following minimum information©orequivalent data as a function of
time* for each drop test required in 3.3 of this specification:

Carriage mass displacement normal to contact.surface
Vertical jpr platform reaction
Horizonfal (drag) reaction at contact surfa¢e
Shock apsorber axial stroke
. Wheel rptational speed at time of release.
Wing liff| force (if mechanical)
For mulliple-axle gears, vertical load on each axle or multiple platform
Gear side load (when requiréed)
Strut axfal load.

mT@mpoaoTe

*Except as hoted.
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3.6.2 Data presentation: The following information shall be presented in the test report:

a. Labeled oscillograph traces of each item listed in 3.6.1 for each test condition. Drops from
table lll, 5 and on, need only show the maximum condition tested

b. Suitable calibration data

c. A plot of vertical reaction versus stroke for the tests outlined in table | and the highest sink
speed drop of table IV

d. A plot of calculated and actual static load versus stroke

e. An idenfffication by part number of all the Tanding gear or shock strut compdnents

f. A sketch or drawing showing the full details of the final metering arrafigement

g. A measlired recording of strut and tire inflation pressures just priorto each drop

h. Drawing or sketch showing attitude of gear with respect te-ground and test jig for level landing
and tail-down attitude drops

i. All pertinent calculations made in performance of tests

j- The dejgn air volume for fully compressed, static and fully extended positions shall be noted in
the repart

k. An inspe¢ction analysis of the condition of the gear assembly after the completion of the
prescribed tests

. A plot of calculated tire deflettion versus time.

3.7 Wing lift:
The required wing lift may be compensated for by any appropriate means.
3.7.1 Adjusted mass.method. This method of simulating wing lift may be used in a drop test jig without a
mechanical|device for producing the vertical lift force.
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