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M L- S-8959 (ASG
14 JUNE 1965

M LI TARY SPECI FI CATI ON
SPRING, HYDRAULIC.  GENERAL SPECI FI CATION FOR
Thi s sPecifi cation has been apﬁroved by the Depart-

ment of the Air Force and by the Bureau of Naval
Weapons.
1. SCOPE
1.1 Scope. - This specification covers the general requirenents for hydraulic

springs of class 1 or 2.

1.2 Classification.- The springs shall be furnished in the following classes,
as specified (see 6.2):

Cass 1 - Energency operation
Cass 2 - Qther uses

2.  APPLICATION DOCUMENTS

~ 2.1 The following documents, of the issue in effect on date of invitation for
?[ d%j ﬁr request for proposals forma part of this specification to the extent speci-
i ed herein:

SPECI FI CATI ONS
Federal
G 320 Chromi um Plating (El ectrodeposit ed)
PPP- B- 636 Box, Fi berboard
Mlitary
ML-B-121 Balrzlrier bll\/aterial, G easeproof ed, \Mterproofed,
exibl e
M L- S-5002 Surface Treatments and Metallic Coatings for Metal
Surfaces of Weapons Systems .
M L- P- 7936 Parts and Equi pnent, Aeronautical, Reparation
for Delivery
ML-C 11796 Corrosion Preventive Conpound, Petrolatum
Hot Application
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STANDARDS

M L- STD- 129 Mar ki ng for Shi’aner]t and Stora’l\?e.

M L- STD-1 30 Identification Marking of US Mlitary Property

M L- STD- 143 Specifications and Standards, Order of Precedance

for the Selection of

M L- STD- 831 Test Reports, Preparation of

MS33586 Metals, Definition of Dissimlar

V533656 Fitting End, Standard Dinensions for Flared Tube
PUBLI CATI ONS

Air Force-Navy Aeronautical Bulletin

No. 438 Age Controls of Age-Sensitive Elastoneric Itens

(Copies of specifications, standards, drawings, and publications required by
suppliers in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer. )

3. REQUI REMENTS
3.1 Preproduction, - This specification provides for preproduction inspection.

3.2 Data. - Unless otherwise specified in the contract or order, no data are
required by this specification or any of the docunents listed in section 2 (see 6.2].

3.3 Muterials -

. 3.3.1 Dissinilar netals.- The use of dissimlar nmetals, as defined in MS33586,
in contact with each other shall be avoided insofar as possible.

3.3.2 Protective treatnent.- Wen materials are used in the construction of hy-
draulic springs that are subject to corrosion_they shall be protected against such
corrosion in a manner that will not prevent conpliance with the performance require-
ments of this specification. Metallic coatings and surface treatnents shall be in
accordance with ML-S-5002.

3.3.3 Selection of specifications and standards.- Specifications and standards

for necessary commodities and services not specified herein shall be selected in
accordance with ML-STD 143, except as provided in 3.3.3.1 and 3.3.3.2.

3.3*3*1 Mlitary standard parts Mlitary standard parts (M5 and AN) shall be
used wherever they are surtable for the purpose, and shall be identified on the draw
ing by their part numbers, ~In the event there is no suitable corresponding standard
part 1n effect on date of invitation forbids, comercial parts may be used, provided
they conformto all requirements of this specification.
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3.3.3.2 Comprcial parts, - Commercial utility parts, such as screws, bolts,
nuts,and cotter pins may be used, provided they possess suitable properties and are
rﬁ%l aceabl e by the M5 or AN parts without alteration, and provided the correspon
or AN part nunbers are referenced in the parts list and, if practicable, on the

contractor’s drawings.

H

3.4 Design and ¢ obstruction .-

3.4.1 Filling and charging. - Filling of hydraulic springs may be by disassenmbly
of the unit or through a filling port. |f pressure charging is acconplished by punp-
ing, the punp-attaching port shall conform dinmensionally to MS33656-2. The pressure-
phatrgi |ngdport shal | be located so that charging can be acconplished while the unit is
installed.

3.4,2 Bleeding. - |If pressure charging is used, a bleed port shall be provided
and shall be so located that bleeding can be acconplished while the unit is installed.

3.4.3 Spring hysteresis.- Wen used solely as an energy-storing device, the
m ni num unl oadi ng cycle [oad-stroke curve shall be defined by the procuring activity.
The cycling rate shall be 1 inch per second, unless otherwise specified by the design
requi rements.

3.4.4 Piston rod plating - Were piston rods are chronium plated, they shall be
BI ated in accordance with class 2, tyJ)e | of QQ0-320. The nininum thickness shall be
.001 inch for land-based aircraft and 0.0035 inch for carrier-based aircraft.

® e

3.4.5.1 Qand |eakage.- The gland design shall he such that under normal opera-

) ting conditions of the unit, no |eakage shall occur. Gands shall pass the functional

and life tests specified in 4.5.4 and 4.5.5. Rubber sealing elenents shall conform to
the requirements of ANA Bulletin No. 438.

3.4.5.2 Static seal |eakage - There shall be no leakage at static seals.

3.5 Performnce. -

3.5.1 sh§a| compatibjljty - Wen tested as specified in 4.5.4, the packings and
the nmetals they contact shall show no signs of sticky or gumy residue and there shall
be no discoloration or corrosion of the netals.

3.5.2 Endurance.- Hydraulic springs shall pass the cyclic operation tests speci-
fied in 4.5.5.

3.5.3 Hgh-tenperature operation - Wen tested as specified in 4.5.6., there shall
be no evidence of binding, chatter, or |eakage.

3.5.4 Lowt ratur eration. - Wen tested as specified in 4.5.7, there shall
be no evidence of %I ndi ng, c%atter, or |eakage.

~3.5.5 Proof pressure.- Wen tested as specified in 4.5.8 there shall be no
evidence of yield, leakage, or permanent deformation of the assenbly.
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3.6 Identification of product.-  Each hydraulic spring shall be marked for
]delarlnm cation in, accordance with ML-STD-130, "and shall include, as a mnimm the
ol | owi ng:

HYDRAULI C SPRI NG
Manufacturer's part No.
Manufacture's —serial No.
Servicing fluid

Char gi n? pressure or preload
Class of unit

Decal comani as shal | not be considered as permanent marking.

3.7 rkmanship.- Al details of workmanship shall be of sufficient quality
to ensure proper operation and service life.

4, QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. - Unless otherwise specified in the contract
or purchase order, the supﬁller IS responsible for the performance of all inspection
requirements as specified herein, Except as otherwise specified, the supplier may
utilise his own facilities or any commercial |aboratory acceptable to the (governnent.
The Governnent reserves the right to performany of the inspections set forth in the

speci fication where such inspections are deemed necessary to assure supplies and serv-

ices conformto prescribed requirnents.

4.2 Cassification of inspections.- The exanining and testing of the hydraulic
springs shall be classified as:

Eag Preproduction inspections 4.3
b) Quality conformance inspections (4.4

4.3 Preproduction i nspecti ons, -

4.3.1 Sampling. - Unless otherwise specified (see 6.2 ), two sanple hydrailic
springs shal Ee prepared to the tolerence conditions specified in 4.3.1. and
4.3.1°2. In case of waiver of the adverse tolerance sanples, tests shall be con-
ducted using representative sanples of the production item and the test report
preparedd! tn accordance with ML-STD-831, shall analyze the effects of adverse toler-
ance conditions.

4.3,1.1 Specimen No. _1- This specinen shall be assenbled of parts which have
been selected to provide that the clearances, with re?ard to diametral tolerances
between moving and nonnoving nenbers conducive to malfunctioning at extreme tenpera-
tures, will not exceed 110 percent of the mninmumclearance permtted by the manu-
facturer's drawings. Lapped or selectively fitted parts or seal elements need not be
made to adverse limts.

4.3.1.2 Specinmen No. 2.- This specimen shall be assenbled of parts which have
been selected to provide that the clearances, with regard to linear and dianetral
tol erance between roving nenbers conducive to malfunctioning as a result of wear
associated with prolonged operation, till be not less 90 percent of the maxi mum
permtted by the manufacturers drawings. Lapped or selectively fitted parts or seal
el ements need not be made to adverse limts.
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4.3.1.3 Adverse tolerance units.- To facilitate fabrication of adverse toler-
ance units, it will be permssible for one of the mating parts required to make Up
the critical clearance be outside of drawing tolerance, provided that the clearance,
as'established, neets the requirenents.

4.3.2 Inspections.- The preproduction inspections shall consist of all the
examnations and tests specified herein and in the applicable detail specification.

4.4 Quality conformance inspections.- Quality conformance inspections shall
consist of the examnation and tests specified in sanpling plans A and B

4.4.1 Sanpling plan A - Sanpling plan A shall consist of:

a) Mterial inspection (4.5.1
b) End item inspection (4.5.2

4.4.2 Samplingplan B.- Sanples shall be selected at random from assenblies
that have passed the sanpling plan A inspections and shal|l be subjected to the test
specified 1n 4.53. The selection of sanples shall be made as foll ows:

ﬁai e fromthe first 10 production itens.

h) One fromthe 70th to 80th production itens. _
c) One from each 100 thereafter until the 500th item

4.4.3 Rejection and retest.- \Wen one item selected froma production run fails
to neet the specification, no itemon hand or later produced shall be accepted until
the extent and cause of failure are determned and corrective action taken on all
affected parts. Rejected assenblies shall not be resubmtted for inspection wthout
furnishing the procuring activity the reason for rejections and full particulars con-
cerning nmeasures taken to correct the defects.

4.5 “Inspection _nethods. -

4.5.1 rial in ion.- Wen specified (see 6.2), the material used in the
manufacture of the hydraulic springs shall be inspected to determne conformance to
the applicable mterial specification.

4.5.2 End item inspection.- Each hydraulic spring assenbly shall be inspected
to determne conformance to the applicable detail specification or draw ngs. There
shal| be no evidence of' |eakage when serviced with the proper fluid and pressurized
to the normal unloaded pressure for not less than 24 hours.

. 4.5.3 Quling - The sanples selected as specified in 4.4.2 shall be filled
with the proper TTuid and pressurized to the normal unloaded pressure. The assenbly
shall then be placed in a machine capable of stroking it through full design travel.
The machine shal | stroke the assenbly at the frequency rate specified by the procuring
activity. A full cycle is defined as one |oadi n% stroke and one unl oadi n% stroke,
each stroke being at least 90 percent of the full stroke of the spring. After 20
conpl ete cycles, the spring shall. conformto the de5|?n requirements of the average
| oad-stroke curve for the applicable class (see 3.4.3).
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4.5.4 Seal compatability - The sanple specinen prepared as specified in
4.3.1.2 shall be maintained at 160+ 10° F for 6§ days prior to p?rf rmng, the test
sFeC|f|ed in4.5.5 for the applicahle dass. After completion of the endurance tests
all packings and the netals in contact with the packings shall be exanmned for 'Sticky
or gummy residue and discoloration or corrosion of the netals.

4.5.5 Endurance Cye ling.- The same assenbly and Backings used in 4.5.4 shall be
used for this test. Prior to testing, the unit shall be serviced to the precharge
pressure with the proper fluid. The-assenbly shall be installed in a test stand-cap-

abl e of alternateh%,loading and unloading it. The assenbly shall be subjected to
cyclic pPeratlon ich simlates the loading and duplicates the swiveling and bending

loads, it any, which would occur in service. All tests shall be conducted at room
tenperature.
4.5.5.1 Procedure for class hydraulic springs.- The procedure for class 1

hydraulic springs shall be:

{a) Cycle the unit 1,000 full design strokes from zero
load to 100 percent applied Toad. . o

(b) Unless otherwi se specified by the procuring activity,
maintain the unit at installed load for a 24-hour
period after the cycling test

4.5.5.2 Procedure for class 2 hydraulic springs.- The procedure for class 2
hydraulic springs shall be:

(a) Cycle the unit 1,000 full desi?n strokes from zero
| oad to 100 percent applied [oad

(b) Cycle the unit 10,000 tines, +25 Fercent_of full
stroke, about its normal installed position
The maxi num conpressed stroke shall not exceed
95 percent of the full stroke

(c) Cycle the unit 50,000 times, #12.5 percent of ful
stroke, about its normal installed position. The
maxi mum conpressed stroke shall not exceed 95 per-
cent of the full stroke, o

(d) Maintain the unit at the installed |oad specified by
the procuring activity for four 24-hour periods.
The periods shall be after the 10,000 cycles of
4.5.5.2(b) and at approximtely equal intervals
during and after the 50,000 cycles of 4.5.5.2LCL
There shall be no external |eakage during each of
these 24-hour periods

The cycling tests of 4.5.5.5.2(a), (b), and (c) may conducted in any convenient order
4.5.5.3 After conpletion of the cycling tests for the agglicable class of

hzdraulic spr|n?, a load-stroke test shall be conducted. At percent of full stroke
the supporting Toad shall be within 10 percent of the design requirenents
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4.5.6 Hah tanperature, - The sanple specimen prepared as specified in 4.3.1.1
shal | be conpressed to the installed |oad specified by the procuring activity. The
specinen shall then be placed in a controllﬁd tenperaturﬁ]a?rpan‘oer and the tenperature

raised to 160° £10° F within 60 n]]nutes., The speci nen remain in the chanber at
this tenperate for 24 hours. Ihe specimen shall then be subjected to the following

cycling and holding procedure in the order specified:

a) Ten conplete cycles at 90 Percent of stroke.

b) Allow the specinen to set for 30 minutes at the
normal installed position.

(c) Allow the specimen to set for 30 mnutes fully

ext ended.

This procedure shall be repeated five times in the order specified. The tenperature
of the unit at the start of each loading sequence shall be not less than 140° F.
Cycling shall be conducted in the high tenperate environment.

4.5 7 . The sanple specimen prepared as specified im4.3.1.1
shal | be conpresseg to the installed |oad specified by.the pracuring activity. The
tenperature of the specinen shall then be |owered to 6%] ﬂ%.% WO 00 Y tut €8
and held at this temperature for at least 72 hours. Ihe specimen shall then be sub-

jected to the followng cycling and hol ding procedure in the order specified. The
unit may be recharged prior to testing.

a) Ten conplete cycles at 90 percent of stroke.

b) Allow the specimen to set for 30 mnutes at the
normal installed position, .

(c) Allow the specinmen to set for 30 mnutes fully

ext ended.

This procedure shall be rePeated five times in the order specified. The tenperature
or the unit at the start of each |oading sequence shall be not higher than -45° F.
Cycling shall be conducted in the |ow tenperature environnent.

4.5.8 Proof pressure - The pressure chanbers of the specinen shall be subjected
to a hydraulic pressure of 125 percent of that produced by maxinum spring deflection
for 15 mnutes. The test fluid used for pressurization shall be that used for servi-

cing the unit. The test may be made with the assenbly end |oaded. There shall be no
evi dence of |eakage.

4.6 preservation. packaging packing, and marking.- Preparation for delivery
shal| be examined and tested to determ ne conformance to section 5.

5. PREPARATI ON FOR DELI VERY

5.1 Serviceing.- The hydraulic spring shall be filled with the fluid approved
by the procuring activity.

5.2 Preservation.- The hydraulic spring shall be protected with a preservative
conforming to ML-C 11796, and wrapped in grade A paper Conformance to ML-B-121.

5.3 Packaging.- Each cylinder shall be adequately cushioned with a suitable

material and packaged in a unit container conformng to PPP-B-636. ;
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5.4 Packing .- Packing shall be in accordance with ML-P-7936, level A B, or
C, as specified see 6.2).

5'5_ Merking. - Interio.r. packages and exterior”shipping containers shall be
marked in accordance with ML-STD-129. The identification shall contain the following
informtion listed in the order shown:

Fed, Stock No.
SPRING  HYDRAULI C
M L- S- 8959

antity _
te of ‘manufacture and’ date of preservation

Manuf acturers serial No.

Manuf acturer “part No.

Manuf act urer “name or trademark

Name of contractor (if different from manufacturer)

6. NOTES

. 6.1 Intended use.- Hydraulic springs confornm nP to this specification are
intended for use n undercarriages and |anding gear of ajrcraft.

6.2 Qrdering data.- Procurenent documents should specify:

a) Title, number, and date of this specification.

b) Cass of hydraulic spring required (see 1.2).

c) Data requirements (see 3.2}.

d) \Whether material inspections are to be preforned (see 4.5.1).

e) Level of ﬁack| ng required {see 5.4).

f) Whether the test specimens are to be prepared to the tolerance
conditions specified in 4.3.1.1 and 4.3.1.2; if the test
sanples are to be forwarded to the procuring activity.

cust odi ans: Preparing activity:
Navy - WP A'r Force - (n{

Air Force - (11)

Reviewer activities:
Navy -
Air Force - (11)

Review user information is current as of the date of this docunent. For future
coordination of changes to this document, draft circulation should be based on the
informtion in the current Federal Supply Oassification Listing of DoD) Standardiza-

tion Docunents.
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/ SPECIFICATION ANALYSIS SHEET ‘éﬁfaﬂr?; ‘ngi'?%;‘ggzt

This sheet is to be filled out by personnel either Government or contractor, involved
in the use of the specification in procurement of products for ultimate use by the Depart-
ment of Defense. This sheet is provided for obtaining information on the use of this
specification which will insure that suitable products can be procvured with a minimum
amount of delay and at the least cost. Comments and the return of this form will be
appreciated. Fold on lines on reverse side, staple in corner, and send to preparing

activity.
SPECIFICATION

MIL-S=8959(ASG) Spring, Hydraulic: General Specification for
ORGANIZATION CITY AND STATE
CONTRACT NO. QUANTITY OF ITEMS PROCURED DOLLAR AMOUNT

3
MATERIAL PROCURED UNDER A
- Direct Government Contract t— Subcontract

P e s mreoaT Tar
L

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN
PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND WORDING

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. 1S5 THE SPECIFICATION RESTRICTIVE?
CIYES LI NO IF wYES" IN WHAT WAY?

L. REMARKS (Attach any pertinent data which may be of use in improving this specifica~-
tion. If there are additional papers, attach to form and place both in an envelope

addressed to preparing activity,

' SURMITIED BY (Printed or typed name and activity) DATE

DD Form 1h26
\
/



