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1  NOVEMBER 1961

M LI TARY SPECI FI CATI ON

HYDRAULI C COVPONENTS, TYPE 111, (-65'to +450° F),

GENERAL SPECI FI CATI ON FOR

Thi s specification has been aBpproved %at he Depart nent
of the Air Force and by the Bureau of Naval Weapons.

1. SCOPE

1.1 This specification covers general requirements conmon to hydraulic
conmponent s used in tgge 11 hydraulic systens Si65° to +450°F) conforming to
h?f)fcll-lfég?élon ML-H8391. For types | and Il conponents, see Specification

2. APPLI CABLE DOCUMENTS

2.1 The following docunents, of the issue jn effect on date of invitation
for bids, forma part gof this SpeCIToI cation to the extent speC|aT[|ec(i) herei n:

SPECI FI CATI ONS

Mlitary

ML-S-4040 Solenoid, Electrical, CGeneral Specification for

M L- E- 5272 Environmental Testing, Aeronautical and Associated
Equi pment, General ~Specification for

M L- C- 5541 Chemcal Films for Aumnum and A uminum Alloy’'s

ML-1-6866 Inspecting Penetrant Method of

ML-|-6868 I nspection Process, Magnetic Particle

M L- P- 6906 Plates, Information and Identification .

ML-S-7742 Screw Thresds, Stsndard, Optinum Selected Series:
General Specification for

M L- M 7969 Mot or s, Alternat|n([; Current, 400-Cycl e,
115/200 Volt System Aircraft, Cass A and
Class B, General Specification for

M L- H 8446 Hydraulic Fluid, Nonpetroleum Base, Aircraft _

M L-F-8815 Filter and Filter Elenents, Fluid Pressure, Hydraulic
Line, 15 Mcron Absolute, Type Il Systems

M L- H- 8891 Hydraulic Systems, Manned Flight Vehicles, Type II1,
Design, Installation, and Data Requirements for

M L-T-9107 Test Reports, Preparation of _

M L-F- 25682 Filter and Filter Element, Fluid Pressure, Hydraulic,
Absol ute, 25 Mcron, -65°to +450°and +600° F

M L-D- 70327 Drawi ngs, Engineering and Associated Lists
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STANDARDS
Mlitary ,
ML-STD-10 Surface Roughness, waviness, and Lay
M L-STD-143 Speci fications and Standards, Order of
Precedence for the Selection of
M L- STD- 202 Test Methods for Electronic and Electrical
Conponent  Parts
V516153 Wenches, Spanner, Pin Type, Hardened and
Terrpered St eel
M520995 Wre, Lock '
M533540 Safety Wring, Ceneral Practices for

Aixr Force-Navy Aeronautical
AN8505 Wench, Thin Double End Open End

(Copies of specifications, standards, drawings, and publications required

bg contractors in connection Wi th specn‘lc procurement functions should be
tained from the procuring activity or as directed by the contracting officer.)

2.0 Vtbor publicstions.- The following documents form a part of thls
specficati'dn- to the extent specificed hereism  Uhhess otherwise trdreated, the
issue in effect on date of invitation for bids shall apply.

Armed Forces Supply Support Center

Cat al ogi ng- Handbook H6- 1 Part 1 of Ceneral Item
|dentification Quides for Supply

Cat al ogi ng Abbreviations and
Synmbol s

(Application for copies should be addressed to the Superintendent of Docu-
ments, Covernment Printing Office, Washington 25, D.C)

24 Determithation of

ARP Hﬂdtwmm Pressire
ARP 243  Nosmmehaitines, MItepsft I-!}jdauLB.d_aradﬁPr%sgmmi@ Systenw

of GAE publiwmtions mmg*— obtaired from the Society gf Automotive
S,

@89 Léxingston Afentie ,CNew York 1'7,4N& Pork.)

Cq
9

o
Elgﬁ T
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3. REQUIREMENTS

3.1 Definitions.- For definitions of terms used in this spcification,
see 6.3.
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3.2 Detail specification. - In addition to this specification, a detail
specification will be prepared for each caponent. \ere the requirements for a
conponent differ from those contained herein, they will be specified by the detail
speification, which shall govern.

3.3 Materials shall conformto applicable specifications and
shal| be suitably processed. Materials which are not governed by applicable
specifications may be used, provided it can be denonstrated that their use will

result in a superior product.

3.3.1 Metals.- Al netals shall be conmpatible with the fluid, tenperature,
service, and storage conditions to which the conponent will be exposed. The
metal s shall possess corrosion-resistant characteristias on internal and external
surfaces or shall be protected by the use of permanent coatings to resist corro-
sion which may result from hydraulic fluid, dissimlar metal conbinations,
noi sture, salt spray, and high-tenperature deterioration, as applicable.

3.3.1.1 Stabilization - For structural or dinensional stability, or both,
a cold stabilization treatment is considered necessary operation in the fabrica-
tion of critical parts made from certain materials. \here such materials are
used, the detail specification shall specify the materials and the processing

requi red.

3.3.2 Plastic parts.- The use of plastic parts shall be subject to the
approval of the procurrng activity for tﬁe speciFf)ic appl i cation inJvoI ved.

3.3.3 Selection of materials.- Specifications and standards for all
material's, parts, and Government certification and approval of processes and
equi pnent, which are not specifically demﬂnated herein and which are necessary
for the execution of this specification, shall be selected in accordance with
Standard ML-STD-143 or as specified in the contract or order, except as provided

in 3331

3.3.3.1 Standard %F[I? - Standard parts (M5, AN or JAN) shall be used
wherever they are suitable for the purpose, and shall be Identified on the
drawings by their part-nunbers. Commercial utility parts such as screws, bolts,
nuts, and cotter pins may be used, provided they possess required properties and
are replaceable by the standard parts (M5, AN, or JAN) without alteration, and
provi ded the correspondi ngi] standard part numbers are referenced in the parts Iist
and, if practicable, on the contractor's drawing. In the event there is no
corresponding standard part in effect on date of invitation for bids, comercial
parts may be used provided they conformto all requirements of this specification.

3.4 Degign and construction.-

3.4.1 Fluid.- The hydraulic fluid used shall be MJO-8200, or as approved
by the procuring activity. ™ If the maximm system fluid tenperature does not
exceed 400°F, the fluid used shall conformto Specification M L-H 8446.
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3.4.2 Tenperature range.- The conmponent shall be capable of full perform
ance with the fluid at any tenperature throughout the range of -20° F to +450° F
and shal|l start to operafe at a tenperature of -65°F. The conponent shall
operate satisfactorily within the range of ambient tenperature of -65"to +630°F.

(et 3.4.3 Atitude - The altitude pressure range shall be sea level to 100,000
eet.

3.4.4 Pressures -

3.4.4.1 Rated pressure.- The rated hydraulic pressure of the conponent
shal | be specified. Tn the detail specification.

o 3.4.4.2 Cpguu_ng_géilg%u The conponent shal| be designed to insure
satisfactory operation and Tife throughout the operating pressure range specified
In the detail specification with 150-percent peak inmpul Se pressures.

3.4.4.3 Proof and burst pressure .- The conmponent shall be designed to with-
stand the proof and burst pressure reqtﬁren’enﬁts 0 tﬁe table tldtleug "(perating
ressures, psi” of Specification ML-H 8891, or as specified in the detail speci-
ication within the fluid and anbient tenperature range of -65°F to +450°F after
bei ng fatl?ned and tenperature aged for a period equivalent to that experienced
during the Tife of the conponent.

3.4.5 Surge pressures. - Conponents shal | he designed so as to not induce.
surge pressureS in excess of 135 percent of the maxinum operating pressure Speci-

fied in the detail specification, when tested in a system and under test condi-
tions as specified in the detail specification. .
: : )

3.4.6 Threads. - Except where necessary for functional or manufacturing

Burposes, only straight threads conforni n9 to Unified Fine Thread Series, classes

NF-3A or UNF-3B of specification ML-S-7742 shall be used. Pipe threads shall

not be used.
3.4.7 Seals. - Al static and dynamc seals shall be of metallic construc-

tion or equivalent. Elastonmeric sealsshall not be used.

3.3.8 safetying.- Al threaded parts shall be securely locked or safetied
by safety wiring or other approved nethods. Safety wire shall be applied in
accordance with the practice outlined in standard MS33540 and shal | conformto
Standard M520995. Lockwashers and star washers shall not be used. Safety wire
shal | not be used for threaded parts required to mintain on accurate position

or torque.

3.4.3 Function-adjustment screws. - Function-adjustment screws, if used,
shal | be so designed and construed as to maintain adjustment under all the
required conditions of vibration, tenperature, and opération. Friction-type
| ocking devices shall be kept to a minimum If friction type is used, theé adjust -
ment screws shall maintain their setting after adj UStI.n? through the full range
15 tinmes and then vibration tested. It shall be possible to adjust and |ock the
adjustable screws with a standard wench or screw driver.

4



Downloaded from http://www.everyspec.com

MIL-H-8890({ASG)

3.4.9.1 Were practicable, it shall be possible to adjust under full system
pressure with negl |1%| ble loss of fluid. No adjustment screws shall be seal ed

unl ess necessary. The means for adjustnent shal| be either internal or protected
from tanpering by a cover or sinilar device. If the conponent is subject to ml-
tiple settings, the seal shall be externally visible and marked with 1ts setting.

- 3.410 Retainer rings.- Retainer or snap rings shall not be used in hydrau-
lic equipment in ny location where failure of the ring (caused by hydraulic or
mechani cal |oads) will allowblowapart or jaming of the equipnent.  Neither shall
retainer rings be used in locations where the buildup of clearances and manufac-
turing tolerances will allow destructive end-play contributing toward failure of
seals, brinelling, or fatigue failure. For other applications, the retainer rings
shal | be capable of being installed and removed with standard pin-type pliers or
other standard tools developed for use with the specified rings.

3.4.11 Drive screws and spring pins .- Drive screws and spring pins shall
not be used in the assembly of conponents; however, drive screws may be used for

attaching namepl ates.

3.4.12 D_LFQJ_,LLQD@LLMIIC&]MQD - Conponent's which are subject to
mal function or tailure owng to reverse installation shall make provision to
render inproper installation inpossible. Line-mounted units shall also be marked
with an arrow indicating direction of flow.  Conponents which mount to structure

shal | be so designed that size or location of ports or mounting provisions are
unsymetrical .

03.4.13 Structural strength.- The equipnent shall have sufficient strength
to withstand alT Toads or combrnation of |oads resulting from hydraulic f)ressure,
tenperature variations, actuation or operation, and installation wench |oads.
WWhere a control lever, or other item 1Is integral in a component, the lever,
mechani sm and stops shall be capeble of withstanding a limt torque of 50 radius
(R pound-inches if the control radius is less than 3 inches, 75R pound-inches
for radii 3 to 6 inches, and 150R pound-inches for radii gireater than 6 inches.
Were a control lever is not integral in a component and the conponent |ncor80r-
ates stops, the stops shall be capable of withstanding a lint torque of 1,800

pound- i nches.

3.4.14 FgFt ed flow - The conponent shall be designed to operate stabl
when operated Trom zero to 150 percngnt of rated flow inga test S)‘/)St em and un%i/er

operating conditions as specified in the detail specification.

.. 3.4.15 Pressure drop,- The conmponent shall be so designed as to offer the
mninum restriction to flow consistent with the other requirements of this speci-

fication and the applicable detail specifications.

. . 3.4,16 Bleeding.- The configuration of conponents shal|l avoid cavities
whi ch cannot be purged of entrappe gas, or ventgg chanber which cannot be purged

of entrapped water. ~ Auxiliary bleed ports shall be provided when necessary.
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_ 3.4.17 Fluid connections. - The design of all ports shall be as specified
in the detail specification and shill be subject to0 the aEprovaI_of the procuring
activity. Al ports shall be qlearl% and permanently marked, using nonenclature
in accordance with SAE publication ARP 243 and, where applicable, the direction
of flow shall be indicated. Decal comanias shall not be considered as permanent
mar ki ng.

3.4.18 Plugs.- All plugs shall be specifically approwad by the procuring
sctivity.

3.4.19 Aligmment.~ A11 plungers, poppeis, balls, and pistons shall be
guided to prevent missligmeent.

03.4.20 Mpuntinz positipn - The component shall conformto the performance
requirements speC|?|ea herein and in the detail specification when nounted In any
posi tion.

3.4.21 BReptrictor yalyes.- Only nonsdjustsble orifioe restrictor velves
1l be used in production alrcrafi.

3.4,22 Qrifices.- A1l orifices smeller than 0.070 fnch in dismetsr shall
be protected by s filter element hsving a ecreensd opening of D0.008 inch to 0.012
inch. Orifices and filter elements must be strong enough to absorb system design
flow and pressure in either direction without rupture, excessive &sformation, or -
loogening. :

3.4.23 Blactricei-hrdreudic compopsuis.- Electrically comtrolled components
shell be in secordance with the deteil specification. This shall spscify the
following:

(a) Extreme of voltage, frequency, tenperature, and
pressure combi naf’i ons.. ,
(b) Manual override provisions if any.

¢ ) _Explosion-proof requirenments
d) Duty cycle. .
(¢ Vibration and shock requirenents
Dielectric strength requirenments
Maxi num current
Any other requirements that are deened necessary to
insure integrity of the component for for its intended use

3.4.24 Solnoid-operated. conponents. - Solenoids for operating hydraulic
conponents shall be in accordance with Specification ML-S-4040 and the fol | owi ng
requirements

(a) Environmental conditions: Solenoids shall be capable of
continuous operation throughout the anbient tenperature range
specified. ,
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(b) Solenoid construction: The solenoids shall be of compact
donipgn and of aufficiently rupped construction to withstand
b _puchanten ) —shocka-and- slresses - dneldont Lo Ghedr-upo -t - -
the air vehicle. liolenoids shall be Jde:ipned Tor cont.imioug
duty and shall bs provided with single-coil windings. Solo-
noids shall be totally enclosed in order to prevent moisture

S+h +lhha =~ 2

or hvdraulie fluid fram comine Sn nant and o Fondmd nnY
A SR Rnt saANM 4avian Luinisr, 113 CULILAC L Wil UN€ eaxeciricad

windings. The coil shall be firmly fixed in the frame to
prevent ultimate failure of leads caused by vibratisn.

.

3.5 Interchangeability.- All replaceable parts or assemblies having the
same manufacturer’'s or contractor's pert number shall be directly and conpletely
interchangeable with each other with respect to installation and performance.
Each assembly shall be.de3|?ned to be replaceable with all other assenblies having
the same part nunber without requiring the replacement of the other assenblies.
Change in part nunbers shell be governed by the drawing number requirements of
Specification ML-D-70327 and coordinated with the air vehicles contractor and pro-
curing activity. Interchangeability requirments are not applicable to detail
parts of permanent assenblies, such as welded assenblies, or matched detailed

parts such as |apped conponents.

3.6 Lubricants, - Wen special lubricants are required, the lubricant used
must be conpatible with the h)?draulic.fluid and Withst%nd the tenperature and
altitude ranges specified in the detail speci
and the lubricant used shall be approved by t
shal | be so acconplished that no disassenbly
endurance testing or normal service life.

3.7 Weight.- \eight shall be mintained as low as possible, consistent with
the requirenents of this specification. The weight of the assenbled conponent
shall not exceed that specified in the detail specification.

3.8 Envelope.- The external dinensions of the conponent shall be within the
envel ope dinensions shown on the detail specification. Munting and port dimen-
sions shall bhe within the tolerances specified. |f no envelope is shown, the
dimensions of the conponent shell conform to the manufacturer™s draw ngs as

approved for the conponent.

3.9 Hnish -

3.9.1 Surface roughness. - Surface roughness finishes, where required, shall
be established and shalT be specified on the manufacturers assembly draw ngs as
outlined in Standard ML-STD-10. The determination of surface finish shall be
made with a profilometer, conparator brush analyser, or other suitable conparison
equiprent with an accuracy of + 15 percent at the level being measured.

n
fication. The nmeans of |ubrication
he procuring activity.  [ubrication
for relubrication is necessary during
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3.9.2 Costings.- No fimishes, painmts, or color markiags, other than those
. SpEITried Bere'fn of otherwige suthoriged By the prosurisy sotivity shell be =~

applied to the component, either exbternally or Snternslly.

3.10 ww_g‘ K11 mwnwtigable highly stredsed_ parts
sheld ba subjected to hagnetic inepection if scobrdénes with Specification
MIE=1-6868, Aluminum or sluninum-=slloy parte which heve besn treated with Speci-
ficétion MIL-G-5541 neteridl shell be inspscted &£y treatient by a process con-
fosmisg to Spesification MIL-T-6866, Where sueh inspdétion {# mecessary, it shell
bs ##Hed on the menufsctirer’s dedwings, Cracks or ofher injuwlous defects dis-
¢léo@ed by the inspection shall be cause for rejection, Wheré Specification
MEL=0=5541 heterial is use@ for touchup f£0¥ perts wiish Rwve boen snodiszed, the
#Bove inspaction process will mot be reguired.,

3.13 Chapgess~ Chenges affecting irteFeNefigesvility, weoight, performence,
of funetiion shall not be meds ir the sssewbly oF deteil parte of eny compenent,
without prior approval of the procufing #obivity,

The componert shell petiafy the quality

a SRR ﬁbvisions of maeﬁeﬂ Speciflemtion s this sgwoificowiien. Compli~
ancé with ‘Ehe quality sssursnce provisions will ks ceomsidered s# providing an

lsvel of relishility.

Componetits shall bé designed to facili-

PR FIQR LEE S
tate mamtenance and repleeeﬁem: The design sh&ll be Suok thet specisl or unusual
10618 will hot be réquired for normel meintenéncs and lnspection 6f the component,
If #pecial tools aré necessary, they shell be Subjeot 6 the approvel of the
procuring sctivity, Cylindricel etkpohents shell be provided with flats or hex or
spanner wrénch openihgs 167 installstion end diséssenbly &nd $hell be dimensioned

4 1[‘ PUNY. SN o ARG v
for usé with MS16153 er L3505 standard wiendhss., It is pré‘f&“r‘?ﬁr"u“ thast the shsft

&4 hindle of 8 component be designed to kéke IMpFope¥ sgdembly impessivle; in any
cade; iLndeéx markes shall be incorperated to indicste the proper pesition,

3:13,1 GStorage life.,~ The domponent shall be designed for ¥ storags life
compstible with the specifie weapon syétem requirementé snd shell perforp sstis-
facterily #t any time during the dtorsge psried, Periocdle ingposction and exer-
cisihg of the component, if required, £hsll Be épecified and sccompsnied by sub-

stantiating data.
3.14 Supplemental requirements and information-

3:;14.1 Proposal reguiremernts,= The gontraster shall submit the following
With the proposal:

{e) Drawings: A& prelj.mmary design data drawing prepared as

~ specified in this specificetion,

(b) Flectricsl power (if ampplicable): A tabulation of electriecal
power requirements shall be provided and shasll include ths
important electticel charadtefidtics st the extreme environ-
mentsl confitions,

S A m—— e

. ‘)
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(c) Devel opment program  An outline of the proposed devel opment
testing of any unproven mechanisms, materials, and processes.

(d) Quality assurance program An outline of the proposed prepro-
duction and production testing. o

(e) Gound support: A list of any recomended publications, spares,
equi pment, training, and technical service for mintenance,

overhaul and testing.

3.14.2 Data. - The contractor shall submit the following data. Dates of
submttal wll be determned in subsequent negotiations.

(a) Progress reports: Periodic reports shoving the progress
of the devel opment_ program ,
(h) Final versions: Finalized versions of the data under
FE)roposal requirements.
(c) Preproduction and production test reports: Formal reports
on preproduction and production tests. o
(d) Engineering drawings; Drawngs prepared as specified in
Specification ML-D 70327.
3.14.3 Support.- The general areas of expected contractor support are
listed below. 'Requirements wll be determined In subsequent negotiations.

(a) Publications: Al publications necessary for support of
the conponent. _

(b) Spares: Recomended storage period, overhaul, and spare
parts provisioning. . _ ,

¢) Training: Any special training required of service personnel.

d) Technical service: Technical personnel required to support
the conponent. _ . .

(e) Failure data: Record of failures in test and service.

3.14.4 Design Data drawing.-  The design data drawing shall be furnished in
duplicate in prelimnary form(getall part numbers not required) with bid propo-
sals . The finalized drawi ng shall be included in preproduction and production
test reports and separate COB| es shall also be furnished concurrent with those

reports. Each change shall be identified by a change letter in the same nanner

as for production drawngs. It is required that any proposed changes in design

be first incorporated on this drawing for evaluation by the air vehicle contract~r
prior to incorporation on production drawings. This draw n% shall have a drawing
nunber and titl'e and shall show the part number either in the title or adjacent to
the title block. At the option of the manufacturer, this draw n? my be conbined
with the ﬁ)roductmn assenbl'y drawing. Information contained on this drawing shall

include the following, as applicable:

a) Installation (outline) dimension, includi n? mounting provisions.
b) Cross section(s) of unit show n? all detail part and sub-.

assenblies, sufficiently clear fo show function of the unit and
conplete enough for assembly. Al flow passages and openings
in detail parts shall be shown. Each detail part shall be

identified by name and part number.
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(c) Material, protective finishes and processing of each detail
part, including applicable specification EA suggest ed net hod
I's by use of code numbers and tabulation.)

(d) Ratings: Pressure, and tenperature.

(eT) erating nmedium

(f) Proof and burst pressures. ,

(g) Qperating characteristics: Pressure drop, |eakage, interflow
or noninterflow, and operating limtations (quantitative).

éh% Qperating forces and positions of nmechanical cent.ns.

i Mark frpraz Porba, postblong, and gpoclbnt mockingoe,

(J]) ‘ettings.

(k) DLetlents end stops. .

‘(1) Ltocking and safetying devices. . .

(M Seals, with detail's of all special conflgfuraho_ns and
I%ustlf_lcatmn for the use of special configuration. .

(n) Electrical connectional, with sufficient defail to establish

mating, connections. , ,

(o) Qperating cycle: opening and closing tines.

(gp) DHM e%){?'v%' closures for shipping and storage.

([? Schematic diagram  Flow and electrical.

3.15 ldentification of product. -

~3.15.1 Namepl ate.- Each conponent shall be_Perma_nentIy and clearly marked
with the information specified in the detail specification. ~The markings shall

be metal stanped directly on the conponent, or on a nameplate, in letters not less
than 0.045 inch high. e nameplate shall conform to specification ML-R-6906, . :
except the 125°C ?,257° F) shall be replaced with 650°F. The nameplate shall

have a noninal m nimum thickness of 0.020 inch, except waperound n~platis wth
crimped ends may be 0.012 inch. The nameplate shall be securely attached to each
conponent by use of screws, rivets, drive screws, welding, waparound, or other
approved method.  Adhesives of any type shall not be used. The markings shall

not be attached to the mounting face.” The nonenclature shall conform to Catal og-
ing Handbook H6-1 or SAE publication ARP243.

- 3.16 Wrkmanship.- Al details of workmanship shall be of sufficiently
high quality to insure satisfactory operation and service life.

4, QUALITY ASSURANCE PROVI SI ONS

4.1 |nspection_responsibility. - The supplier is responsible for the per-
formance of all inspection requirenents as specified herein. Except as otherw se
Specified, the supplier may utilize his own or any other inspection facilities
and services acceptable to the Government. Inspection records of the examination
and tests shall be kept conplete and available to the Governnent as specified in
the contract or order. The Government reserves the right to performany of the
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirenents.

10
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4.2 COassification of tests - 1The tests, preproduction, production, and
acceptance(see 6.3), shall be specified in the detail specification.

4.3 Zagpling and tegts.- The detail specification will specify the number
of speclmens 1o he used In testimg; Lhe uspplicable paragraphs under 4.7, and the
order of combipsblion in which the lLosts will be porformed for -each.specimen.

4.4 Test reports. design changes, and approval data.-

4.4.1 Preproduction and Droduction test reports, - The preproduction and
production test reports shall be prepared essentially in qgcquance mﬁtﬁl§peﬁiﬂ-
cation ML-T-9107 and the [ gui rerrent s cont?|ned hergin. Each TEpPOrt shalf™ave
an identifying nunber. st of all detall parts_of the conponent Fhow ng the
current draw ng Change |etter shall be included. The actual critical dinenhsions
of each test sanple and 3 mathematical analysis of the effect of tenperature
differentials and dissinlar materials at adverse tol erances s@glbhag stvp. A
copy of the design data drawing shall be bound in the report. ~ Ongﬁ e
reduction of this drawing will be satisfactory provided it |s_I_eg|bIe.If tif
reports shall be furnished in triplicate to the Frocur|ng activity. € pro-
duction test report is submtted prior to the delivery date of the preproduction
report, the preproduction report is not required.

4.4.2 Subsequent design changes.- Production approvallapPIies only to the
design, materials, construction nomnal dinensions, and nominal tolerances of the
specinens tested, Such features shall be identified by the manu actuher's par t
number and drawi ng change letter suhrnf.tted in the test report. = A1 Changes in

any of these features may require New ﬁreﬂroduct|on and production tests, at the
opYion of the procuring activity. Such changes shall be made in conformance with
Specification ML-D-70827 and s%all receive approval by the procuring activity
prior to incorporation in production.

4.4.3 Production approval of sinilar units.- In the case of a series of
devices which are intended to serve the sanme ggneral anctlon in a qydraﬁlic
system approval of one device of the series fay, at the discretion of the air
vehicle contractor, be applied to any other device of the series if all the
internal working parts are identical” in every detail wth the corresponding
internal uorking parts of the approved device, and pFOVIdig it conforms to th%
proof , burst pressure, and such operational requirenents as rrar be designated by
the air vehicle contractor.  For exanple, ‘approval of this type would apply to
all devices which differ from previously approved devices Pnlg dnsof r.as port
size, port location, external body dinensions, and external body-configuration
are concerned. This approval of ‘simlar devices is not automatic upon approval
of one device in a series; it is the discretion of the air vehicle contractor

4.5 Test failures.- |If a test specinen or any of its parts fails to conform
to this specification, the contractor shall advise the air vehicle confrgctor
within 24 hours of the failure and of the planned corrective action. |ndividua
tests may be continued, pending |nvest]Pat|0n of the failure. Final acceptance of
components on hand or produced later will not be made unti| the cause of failure
has been ascertained, the correction incorporated, and it is determned by further
testing that the corrected component conforns to this specification. \here the
investigation of a test failure indicates that defects exist in conponents already

11




Downloaded from http://www.everyspec.com

M L- H 8890( ASQ)

accept the contractor shall advise the air vehicle contractor of these defects
and s%all be responsible for ascertaining and making the corrections to all parts
whet her dehverecf or in production. The air vehicle contractor shall coordinate
major failures and resulting corrective sctlon with the procuring activity .

4.6 Test conditiopns.-~

4.0l Tegl Ciuld.- Tho test finld shall be MiU-830C unless Ot herw se
specified in the detall specification.

4.6.2 Fluid tempersture.- The fluid tespersture shall be 83 specifisd for
aach individuel test. Unless otherwise specified, thes tolerance shell be #5° F,
If the fluid temperature iz not specified, the tempersture shall be 95° £15° F
For components with apprecisble heat-genersting characteristies, such as rellef
vuives, und sclenold-operated valwves {except pumps), ihe .outlet [luld tewmpersture
shall be as specified, and the inlet [luid lewmpersiure mey be «decreaesed z maximum
of 25° F to compensete for this best gsneretien, Toe fluid tempereture shell be
measured as near as practicable to the compeasnt ports. D::r:ring all soceking
perlods, the compoment shell be bled of air and imert ges end meinteined Full of

fluid,

4.6.3 Fllirstion.- Unless otherwise spscified In the detail specificstion.
the test fluid shall be continucusly filiered throughe Ffliter which conforms to
Specificstion MIL-F-8815 or NIL-F-25682. The Ffilter end element uss? shall be
satlsfectory for the tempersturs range encountersd, and clsensd or changed regu-
larly to avoid clogging. The degree of coutaminstion by welight of fluid used
shall be specified in the deteil specification.

4.%.4 Environmentsl cogditions.- Unless otherwise specified in the detail
specification, the amblent tempersture tolsranes shell be 215° ¥, If envirommen-
tal conditions are not specified or if "room conditions™ are spaciflied, the ambient

temperature shall be 77° £18° F, the barometric preasure shall be 28 tL imches of
wercury, and the relative hmndity shall not exceed 90 parcent.

Z.6,5 Test eguipment.- Tests shall be conducted with & powsr-drives pump or
e fluled power source. The tesl setup shall be such 25 to prevest =mir or molsture
from coming in contsct with the hydraulié £luid. The imstrumeats used in weamur-
Im" pressure, fpmnn'ra'fnrn t.grqxs- and Mn ghall be calibrated 'p.-rfnv- to start-

ing the tests and ahall be recalibreted throughout the tesis ss necesssry.

406 Olesdy-stute tents.— Steady-state tests are defined as tests conduc-
ted under selected steady-siste condilicns. FEach test is ususlly comducted as an
Ludividus]l test, but in some cases mey be combined, subject to the selscted con-
stant conditions. These tests do not incliuxds sill the comditions to which the

oot B anen el PR [ £ X Py

componsnt will be subjectsd, but will bs repressntatlve of thoss conditiocas and

are inlended to provide proof thst the component will operate satisfactorily in
service under these conditicns.

12
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4.6.7 Mssion- profile tests. - Becauae of the advance in air vehicle per -

formance with the acconpanying conplexity in requirements, purely steady steady-state
condition tests will be insufficient to provide proof that the conponent™ will
operate satisfactorily in service. In such cases, it wll be necessary to con-

duct tests simulating the sequence, magnitude, and duration of the conditions
whi ch the conponent is expected to encounter during the course of an actual air
vehicle mission. Mssion-profile tests may conbine h|?h and |ow tenperature,

rapid warnmup, thermal shock, altitude, vibration, acceleration, shock, perform
ance, and endurance tests as one integrated test, as specified in the detail speci-

fication.
4.7 Test nethods. -

4.7.1 Exanipation of product. - Wen specified in the detail specification,
the conmponent shall be carefully exanined to determine conformance with the

requirenents of the applicable Specifications for weight, workmanship, marking,
envel ope, defects, and conformance of dimensions of detail parts to manufacturer’
drawings. Al critical dinensions of the specinen shall be recorded in the pre-
production and production teat reports

4.7.2 Performance verification tests. - The performance verification tests
are preproduction and production tests as specified herein and shall be specified
in the detail specification. They shall be conducted at roomtenperature prior
to conduct|n% other tests in order to estshlish initial performance. The sane
tests shall De repeated at the intervals and conditions specified in the ﬁreprp-
duction and production tests and the results recorded and conmpared with the initia

tests.

4,7.3 External |eakage. - During the course of all the tests |isted in this
specifications external [eakage, other than a slight wetting insufficient to form
a drop through static seal's, Shall he cause for rejection. "Wiere external dynamc
seals are utrlised, permssiple |eakage past such seals shall be no greater than
specified in the detail specification

4.7.4 Proof pressure. - \hen specified in the. detail specification the
conponent shall be pressure tested at proof pressure. The proof pressure shal
be a%%lled while the conponent is stabilized at a fluid tenperate Of 450° F and
an anbient tenperature from 450°F to 635°F. The rate-of -pressure rise shall not
exceed 25,000 pounds per square inch (psi) per minute. A hand punp may be used if
desired. The proof pressure shall be applied at_l|east two successive tines and
held 2 mnutes for each pressure application. The conponent shall be operated in
its normal function between applications of the test pressure. There shall be no
evidence of external |eakage, other the a slight wetting insufficient to forma
drop, or permanent set. Conponents which require varying test pressures in diff-
erent elements may have these pressures applied either separately or sinultaneously,

4.7.5 Internal IeakaFe -~ \When specified in_the detail sPeC|f|cat|on, the
conponent shall be tested for internal |eakage. The internal |eakage tests shal
be performed with the conmponent held in the position nost conducive to |eakage.
The conmponent shall be tested for |eakage by apEIy!ng 5 psi, 50 percent of working
pressure, and mnrk|ng.Pressure.for.a period of 5 mnutes each, unless otherw se
specified in the detail specification. The |eakage measurenent period shall begin
2 mnutes after the application of the required pressure, The conponent shall be
13
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sctusted b Lwcen pressure spplications. The rztes of leskage shall not exceed
these spmcified ia tee detail specification. During the firsi 2 minutes of each
tewt; - the Inakape shall rapidly decrewse from the TIow corditicn to The rats In
the fins} condition. The degree of codtaminetiess by weight of the fluid used
stell be #3 gpscified in the detsil speciftcstion.

4.7.6 Prosoure drop.- When spocified In the delail specification, Lhe com-
podent shall be tested for pressure drop. The pressure drop test procedure shall

comform to SAE putlicstion MRP 24 and shall be performed at the flow specified in
The pressure drop shall conform te requirements speci-

the detail specificstion. nnfoy ements spe
fied in the detail spsci:riution

)'.7_'7 Diclectria ctraverth . When sgcified in the uvti'ﬁ ‘_jp‘—a'ﬁl.f cﬁ-‘ﬁiﬁ*
the component shall be tested fcr dislectric strength. The t shell confor
Lo Mtk 30T af Standsrd HIL—'STD"N&, exce L thet the mnparst.‘m shall be :‘.3':

less then 450° F or as specifisd in the detail spsciflcation.

4.7.8 Elaciric2l opower characterigtics.- The slectrical power characteris-
ties shall be egtablished and test conditioms shsll be crtlined $n the detail

specification.

4.7.9 Clpteh or brake slippess.~ When specified in the detail spocifics—
tion, the componcnt shall be tested for slippege of the clutch or brake of ‘an
elsctricsllj operated compommnt. The test procedurs shall comforn to Specifics-

+¥an MIT M PG40

VAL 13a™T1=( T 7 ¢

4.7.10 Surge pressurs.~ When specified in the detail specification, the
component shall be tested for pressure surges. The component shzlT be tested in
& test setop simulating an actusl application acecptable to the zir wehicle con-
tractor. The componest shell be opersted several times, using the rsted flow
spe2ificd in the detall syecification. The induoed pressure surges as shown on
a Lydr-:ioscope (or eguivalent) shell not exceed 135 percent of the maximum speci-

fied sperating pressure,
4.7.11 low lemperaiure.- When specified in the detell specificetion, the

nomponent shall be tested for operstion et low tempersture., The cczpsnerrt shall
be confiectsd to & static head of 1 to I feet of the test fluid, snd the ambient

and fliigd tempersture shall be lowered to ~65° F, After the C%Wa"ﬁnt mpersi
ture has stabilized at -65° F, the compohent shsll be funciionelly operated st

least 10 times while coatimzing to meintain ambient and inlet-fluid temperstures
of —65 F. The compomnt shall operate An incresss in outlet-fluld umpnrature
u:ug to Uyu.lz!b.l.ou is psrmzbwu. The sbove prowcnn‘e shall be repeated with the
tempersture stsbilized at ~20° F, The component shell then be subject to and

shall psss the tests specified in 4.7.2 while maintaining the smbient and inlet-

fluig temperature at -20° F,

4.7.12 ;g&g:mggﬁgf? f?aﬁg:%;%F?. Vhen Specified in the detail specifica-
tion, the conponent s e tested Tor operation with increasing tenperatures.
The conponent shall be stabilized at an anbient and fluid tenmperature of -65F.
The tenperature shall then be increased to the maxinmum fluid and anbient tenpera-

tures specified in not less than [/2 hour and not more than 2 hours. Wile

14
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the temperatures are being raised, the conponent shall be subjected to and shall
pase Lhe o ol cpecified for operation test at approximately 5 equal increments

of temporatnre incresse. These tests Shall be made without waiting for the

““tenperature ~ of "the entire conponent fo stabilize.

4.7.13 Tempersture shock.- When specified in the detsil specificzcation, the
component. shinll v tested for operalion while being subjected to a sudden applinng-
tion of high-tomperatuwre fluld. The lest selup and Lust conditlons: Lo tke uced
shall be as specified in the detsil specification.

4.7.14 Hgh tenmperature. - \hen specified in the detail specification, the
conponent shal " be tested for operation at high tenperatures. Wth the conponent
stapilized at the maximum fluid and anbient tenperatures specified, the conponent
shal | be subjected to and shall pass the tests specified in 4.7.2 while maintain-
ing the anbient and fluid tenperatures

4.7.15 Endurance. - Wen specified in the detail specification, the conpo-

nent shall be tested for operational endurance under steadg-state conditions. .
The conponent shal | be subjected to the operating cycle, the number of operating
cycles, schedule of cycles, cyclic rate, stroke, rate of flow, [oads, altitudes

i mpul se peaks, |eakage, and tenperature specified in the detail specification

At the conclusion of the endurance test, the component shall be subjected to and
shal | Fass‘ the tests specified in 4.7.2. The conponent shall be disassembled and
carefully |nsFected. mensions of all parts subject to wear and any evidence of
inpending failure of any part shall be recorded in the production test report.

~4.7.16 Mssion-profile - Unless otherwise specified in the detail specifi-
cation, the component shall be tested for operational endurance under transient
condi tions. The mission-profile test shall consist of the endurance test
(4.7.15) combined with a nininumof two test tenperature cycles (figure 1, or as
specified in the detail specification), Conponents that may exceed 450° F fluid
tenperature under certain adverse conditions shall be tested to the predicted
tenperature for the proportion of time expected at that tenperature as specified
in the detail specification

(4.7.17 Environmental . - Environmental tests, when specified in the detai
specification, shalT be conducted in accordance with appropriate sections of
Specification ML-E-5272, as specified in the detail specitication.

4.7.18 Burst pressure. - \hen specified in the detail specification, the
conponent. shal [ be pressure tested at burst pressure. The burst pressure speci-
fied in the detail specification shall be applied at roomtenperature. The rate-
of -pressure rise shall not exceed 25,000 psi per mnute. A hand punp may be used
if desired. The pressure shall be held at |east 2 mnutes. The conmponent shal
not rupture under this pressure. Conponents which require different test pres-
sures In different elenents may have these pressures applied either separately or
Sinul taneously. ~ Wen the materials used in the conponents are subject to strength
deterioration owing to tenperature or to time at tenperature, the burst. pressure
to be used slall be increased to produce a higher stress by the ratio of such a
strength reduction. The burst Pressure test my be run on a different sanple than
that Used for the endurance test (4.7.15)
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5, PREPARATI ON FOR DELI VERY

5.1 Preservation. packaging packing and marking.- Preservation,
packagi ng, packing, and marking shall be as specified in the detail specification.
6. NOTES

6.1 Intended use, - Aircraft hydraulic conponents covered by this specifi-
cation are intended for use in type IIl hydraulic systens as specified by the
applicable detail specification.

6.2 Qdering data.- Procurement docunents should specify the follow ng:

(a) Title, nunber, and date of this specification and of the
detail specification relating to the component furnished.

(b) Applicable levels of packaging and packing as specified
in the detail specification.

6.3 Definitions. -
6.3.1 P ' - Preproduction tests are those tests performed

, 1 Preproduction tests
prior to initiation of production to serve as a basis for J)relim'narg/ design
approval to Proceed.vmth production. Test specimens will approximte as neéarly
as practicable the intended production units in design configuration, material,
processing, and production techniques.

6.3.2. Production tests.- Production tests are those tests performed on

production units_to confirm full conpliance with the requirements of the detail
specification. Test specinens will Dbe taken at random form a production run, and

{ns\yt include nodifications to the design as found necessary by the preproduction
ests.

6.3.3 Acceptance tests.- Acceptance tests are those tests performed bn

roduction conponents to assure the continuance of the quality of that conponent.
he acceptance tests consist of individual tests and quality verification tests

as follows.

6.3.3.1 Individual tests.- Individual tests are acceptance tests of each

production unit conducted prior to installation in the air vehicle. The tests
will be performed in accordance with the detail specification.

6.3.3.2 Quality verification.- Quality verification tests are acceptance
tests on random production sanples. The quality verification tests are nore
extensive than the individual tests. The tests will consist of any or all of
the preproduction and production tests and will be selected by the air vehicle
contractor. The tests will be adjusted to reflect the reliability h,lstorY of
the conponent. The frequency of the sanpling will be at the discretion of the
procuring activity.
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