M L- V- 81995( AS)
25 June 198

M LI TARY SPECI FI CATI ON

VALVES, STARTER CONTROL, Al RCRAFT
ENG NE, GENERAL SPECI FI CATION FOR

This specification is approved for use by the Nava
Air Systems Conmand, Department of the Navy, and is

available for use by all Departments and Agencies
of the Departnent of Defense.

1. SCOPE

1.1 Scope.  Ihi's specification covers starter contro
valves for use with arr turbine starters used on aircraft turbine engines.

2 APPLI CABLE DOCUNVENTS |

2.1 |ssues of documents. The follow ng documents, of
the issues in effect on the date of invitation for bids or request for

Eroppsals, forma part of this specification to the extent specified
erein:

SPECI FI CATI ONS
Federal_
PPP-T- 60 Tape, Pressure Sensitive, Adhesive, Vaterproof
for Packaging and Sealing
PPP- B- 585 Boxes, Wod, W r ewound
PPP- B- 601 Boxes, Wod, C eated-Plywood
PPP- B- 621 Boxes, Wood, Nailed and Lock- Corner

Beneficial coments (recoammendations, additions, deletions) and anr
pertinent data which may be of use in Inproving this document should be

addreseed to:  Engineering Specifications and Standards Department (Code
93? Naval Air Engineering Center, Lakehurst, NJ 08733, by using the

sel f-addressed Standardization Document |nprovenent Proposal (DD Form
1426) appearing at the end of this docunent or by letter

FSC-2995
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Mlitary
ML-P- 116
ML-B- 121

ML- G 5015
M L- E- 5400

M L=C- 5501
M L- G- 5541

ML-C 6021
M L-H 6088
ML-H 6875

M L-P-7105

ML-F-7179

ML-S-7742

M L- A- 8625
ML-S-8879

MXL- P- 9400

M L- V- 81995( AS)

SPECI FI CATI ONS ( Cont i nued)

Preservation-Packagi ng, Method of

Barrier Material, Geaseproofed, Waterproofed,
Flexible

Connectors, Electrical, CGrcular Threaded, AN
Type, General Specification for

fEI ectronic Equipnent, Airborne, General Specification
or

Caps and Plugs, Protective, Dust and Misture Seal

Chem cal Conversion Coatings on Al um num and
Al'um nUm Al | oys

Castings, Cassification and Inspection of
Heat Treatnent of Alum num Alloys

Iaeat Trefatment of Steels Aircraft Practice),
roces for

Pipe Threads, Ta;%er, Aeronautical National
Form Symbol ANPT, General Requirenents for

Fi ni shings and Coatings; Protection of Aerospace
Weapons Systems, Structures and Parts; General
Specification for

Screw Threads, Standard, Optimum Sel ected
Series; General Specification for

Anodi ¢ Coatings, for Alumnumand Al um num Al oys

Screw Threads, Controlled Radius Root with
}ncreased Mnor Dianeter, General Specification
or

Plastic Lamnate and Sandwich Construction
Parts, Aircraft Structural, Process Specification
Requi rement s

N
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SPECI FI CATI ONS ( Cont i nued)
Mlitary (Continued)

ML-C 11796 Corrosion Preventative, Petrolatum Hot Application

ML-C 16173 Corrosion Preventative Compound, Solvent Cutback,
Col d Application

M L-A-21180 Al'um num Al'loy Castings, Hgh Strength

M L- G 21480 Generator System 400 Hertz Alternating Current,
Aircraft, CGeneral Specification for

M L- E- 25499 Electrical System Aircraft, Design and Installation
of, General Specification for

M L- V- 81995/ | Valve, Starter Control, Aircraft Engine, For

M L- V- 81995/ 2

M L-V-81995/3

M L- V- 81995/ 4

T56 Engine

Valve, Starter Control, Aircraft Engine, For
TF30 Engine

Valve, Starter Control, Aircraft Engine, For
J52 Engine

Valve, Starter Control, Aircraft Engine, For TF
34 Engine

STANDARDS
Feder al
FEd- STD- 595 Col ors
Mlitary
M L- STD- 100 Engineering Draw ng Practices
M L- STD- 129 Marking of Shipnents
M L- STD- 130 Identification Marking of U.S. Mlitary Property
M L- STW54 Standard General Requirenents for Electronic
Equi pnent
M L- STD- 470 Mai ntainabi lity Program Requirements (for

Systems and Equi pnent s)
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STANDARDS ( Cont i nued)

MIitary (Continued)

M L- STD- 704 Aircraft Electric Power Characteristics

M L- STD- 785 Reliability Program for Systenms and Equi pment
Devel opnent and Production

M L- STD- 810 Environmental Test Method

M L- STD- 831 Test Reports, Preparation of

M L- STD- 889 Disstiiliar Metals

M L-S- 1523 Age Control of Age Sensitive Elastoneric Material

M533540 Safety Wring and Cotter Pinning, Ceneral

Practices for *

M533666 Packing, Preformed - Aeronautical, El astoneric,
Range of Sizes

V533668 Packing, Preforned, Elastoneric, Tube Fitting,
Range of Sizes

PUBLI CATI ONS (Air Force-Navy Aeronautical Bulletins)
M L- BULL- 544 List of Specifications and Standards (Book Form
PUBLI CATIONS  ( Ct her)

SD- 6 Provi sions Governing Qualification (Qualified
Products List)

(Copi es of specifications, standards, draw ngs, and publications
required by contractors in connection with specific procurement functions
shoul d be obtained fromthe procuring activity or as directed by the
contracting officer.)

2.2 Qther publications. The follow ng docunents forma
part of this specification to the extent specified herein. Unless
otherwi se indicated, the issue in effect on date of invitation for bids
or request for proposal shall apply.
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AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
B46. 1-1962 Surface Texture

~(Application for copies should be addressed to the American Standards
Institute, 1430 Broadway, New York, NY 10018.)

3. REQUI REMENTS

3.1 ~ Specification sheets. The individual item requirenents
shal | be as specified herein and in accordance with the applicable

specification sheets. In the event of any conflict between requirenents
of this specification and the specification sheet, the latter shall

govern.

3L Precedence.  The contract shall have precedence over
any specification. ‘Any design or construction change that may effect
conpliance with this specification or from subsidiary specifications or
standards, for a qualified valve, are subject to approval in writing by
the qualifying activity (see 3.11.3).

3.2 Qualification.  The valve furnished under this
speci fication shall be a product which has been qualified for i sth on
b a p||cab|8 da||f5ed Products List at the time set for opening o
(6 “(see 428 &t 6.4)

33 Di nensions.  Each part shall conformto the dinen-
sions shown on the specification sheet. \here onI% maxi num or  ni ni num

di mensi ons are shown, the part need not have the shape shown, but the
part, including aII.,orotrusmns, shal| be contained within the outline
shown . Design details which are shown but are not specifically required
are shown as exanples and for information only; such details are optional.

34 - Data.  Unless otherw se specified in the contract,
data cited in this specification is only required as part of the qualifica-
tion submttal.

3.5 Materials and parts. Materials and parts used In
construction of the valve shall be unaffected by aircraft engine oil
while the valve is operating under any of the specified conditions.
Materials, parts, and processes shall conformto applicable Government
specifications listed in ML-BULL-544.  Contractor or industry specifications
may be used for materials or processes not covered by the documents
listed in. ML-BULL-544, provided the specifications are approved by the
qualifying activity and contain provisions for adequate tests.

3.5.1 Materi al s.

3511 Toxic products. Materials which are toxic in themselves,
or which become toxic when pulverized or vaporized, or which have toxic

?roducts_of_ combustion, shall be used only upon written permssion of
he qualifying activity.
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3.5.1.2 Non-netals.  Non-metallic materials used, including
plastics, fabrics, and protective finishes shall be flame-resistant,
shall not support conbustion, shall be moisture resistant, and shall not
be adversely affected by weather, tenperature, and anbient conditions.

3.5.1.2.1 Fungus resistance. Materials that are nutrients for
fungi shall not be used where it is practical to avoid them  Where
used, all nutrient materials and associated fungicidal treatments used
shal | be specified on the valve manufacturing draw ngs.

3.5.1.2.2 El astomers.  Elastomeric conmponents shall be fabricated
frommterials covered by applicable specifications and shall have
maxi mum practicable ozone and aging resistance and hydrolytic stability
consistent with performance requirements. Al elastoneric materials
used shall be subject to the specific approval of the qualifying activity
based upon the denmonstrated suitability of the materials for the expected
operating and storage environments. Age controls for synthetic rubber
parts shall be in accordance with M L-STD 1523

3.5.1.3 Metals. Al nmetals shall be conpatible with the
intended tenperature, functional, service and storage conditions to
which the valve will be exposed. Metals which are not protected from
corrosion by lubricating oil shall be of the corrosion-resisting type
or shall be suitably treated to resist corrosion in accordance with
3.5.1. 4.

3.5.1.3.1 Steel s (except corrosion-resistant).

a. Aircraft quality, vacuumnmnelted steel shall be
used for parts which are heat treated to an ultimate tensile strength
220,000 psi and above. Such applications shall be subject to specific
approval by the qualifying activity.

h. The ultimate tensile strength range in production
parts shall not exceed the following limts:

Mnimm Utimte Permissi bl e
Tensile Strength, Variation, P.S.
P.S. |
220, 000 -0 + 20,000
260, 000 -0 + 20,000
270, 000 -0 + 20,000
280, 000 -0 + 20,000
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C. Preference shall be given, in selection of

carbon and | ow aIIO% steel's, to conpositions having the |east hardenability
which will insure through-hardening of the part concerned

d.  Conpositions shall be selected such that heat
treatment to the required strength and service tenperatures shall preclude
tenper enbrittlenent.

& Steels shall be selected having ductile-brittle
fracture transition tenperatures as determned by inpact test below the
m ni num operating tenperature.

~f. Steels whose nmechanical properties are devel oped
by cold deformation shall be so selected that the recpverY tenperature
will be at least 50°F (10°C) above the maxumum operating tenperature
range.

. Critical parts shall be designed and processed
so as to result in no decarburization of hi?hly stressed areas. Designs
shal | preclude use of as-forged surfaces unless specific approval is
obtained fromthe qualifying activity.

h.  The nechanical drilling of holes in martensition
steels after hardening to strength levels of 180,000 psi and above shal
be avoi ded whenever practicable.” \hen such drilling is unavoidabl e,
detailed information concerning the processes to be used shall be submtted
to the qualifying activity for approval

. Any necessar% straightening of parts after heat
treatment to strength levels of 180,000 psi and above shall be acconplished
at the tenpering tenperature, plUS (PF (-180c) mnus 50~F (IC°C), or the
parts shall receive a stress-relieving treatnent at this tenperature

Inmedi ately after straightening. Parts shall be inspected for cracks

after straightening.

j. . Free-machining grades of steel shall be subject
to approval by the qualifying activity.

3.5 13.2 ~ Corrosion-resistant steels. The following limtations
shalf be observed in"tThe selection and application of corrosion resistant
steel s.

_ a. Unstabilized austenitic steels shall not be
fusion wel ded.
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h. Precipitation hardening seni-austenitic grades

shall not be used in applications which require extended exposure to
tenperatures in the 750° -900°F (399° -482°C) range

C. The use of heat treated 431 or 19-9DL stee
shal | be subject to approval by the qualifying activity.

d. The use of 17-4PH stainless steel aged bel ow
H1025 shall be subject to approval by the qualifying activity.
3.5.1.3.3 Magnesi um alloy. Magnesiumor its alloy shall not
be used.
3.5.1.3.4 Castings. Castings shall be in accordance with ML-

C- 6021 and shall be classified Class IB, grade C or higher. Al uninum
alloy castings shall be in accordance with ML-A-21180. Defects not
materially affecting the suitability of the castings may be repaired at
the foundry or during machining by peening, inpregnation, welding, or

ot her nethods acceptable to the procuring activity. Inspection of
repaired castings shall be governed by quality control techniques subject
to the approval of the qualifying activity.

3.5.1.3.5 Stress corrosion enbrittlenment factors. To prevent
premature failures caused by stress corrosion or hydrogen enbrittlenent,
the design and nethod of manufacture o pans of titaiim and steel
heat-treated to tensile strengths above 220,000 psi or of bare high
strength alum num alloys and the techniques by which they are assenbled
and installed shall be such that sustained or residual surface tensile
stresses and stress concentrations are minimzed. Practices, such as:
the use of press or shrink fits; taper pins, clevis joints in which
tightening of the bolt inposes a bending load on the female |ugs; and
strai ghtening or assenbly operations; Wwhich result in sustained or
residual surface tensile stresses shall be avoided. In cases where such
practices cannot be avoided, corrective practices such as stress relief
heat treatnent, optimumgrain flow orientation, peening (shot or rotary
flat) or simlar surface working shall be used to minimze the hazard of
stress corrosion or hydrogen enbrittlenent damage. In no case shall
sustained or residual surface tensile stresses in these materials exceed
50% of the material specification minimumyield strength in the |ongitudina
grain flow direction, 35%of the minimumyield strength in the long
transverse direction and 15% of the mininumyield strength in the short
transverse direction, except that for materials of dermonstrated high
resistance to stress corrosion cracking, such as 7075-T73 al unmi num
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alloy, such stresses My be as high at 75% of the mninumyield strength

inany grain flowdirection. These limts for stresses represent the
al gebraic sumof all the continuous tension and conpression surface
stresses resulting fromany source such as %uenchi ng, formng and
assenbly. The use of cadmumin contact with or plated on titanium
shal| not be permtted.

3.5.1.3.6 Fatigue factors. To prevent premature failures
caused by repeated |oads, the design and method of manufacture, including
consideration of the damaging effect of decarburization and certain
metallic coatin?s, of all crrtical parts and the techniques by which
they are assenbled and installed shall be such that sustained or residua
tensile stresses and stress concentrations are mnimzed. Practices
such as cold straightening, cold formng, and the assenbly of m smatched
surfaces, which result in sustained or residual surface tensile stresses
shall be avoided. In cases where such practices cannot be avoi ded,
corrective practices such as stress relief heat treatment, optinum gain
flow orientation, peening (shot or rotary flat) or simlar surface
working shall be used to mnimze Brenature fatigue failure. In no case
shal | parts of nonuniform section be cold formed unless the contractor
cgp_deq?nstrate with test results that required fatigue resistance is
obt ai ned.

3.5.1.3.6.1 Surface finish. Surface roughness (as defined in
ANSTI B46.1-1962) and the incidence, location and size of allowable flaws
in metallic parts subject to repeated loads, wherein stress concentration
factors are governing, shall be demonstrably consistent with the design
fatigue life of the parts in the planned operating environment. Surface
roughness limits and limiting criteria for allowable flaws shall be
established for approval by the qualifying activity. Alternately the
surface roughness shall not exceed 63 RHS and there shall be no flaws
such as tool marks deeper than 0.0002 inch. Such limits for parts

critical in low cycle fatigue shall be separately identified.

.
(o]
7

= N
.

3.5.1.3.7 Heat treatment. Heat treatnent of alum num alloys
shal| be in accordance wth the material specification and |flL-H 6088.
Steels shal|l be heat treated in accordance with the material specification
and KIL-H6875. Precautions shall be taken to mninize warpage during
heat treatment. Steel parts which require straightening after hardening
to 200,000 psi or below may be cold straightened provided a stress
relieving heat treatment is subsequently applied

“Straightening of parts hardened to tensile strengths
above 200,000 psi shall b~&conplished at a tenperature within the
range fromthe tenpeting tenperature to SCoF (1 O~C) bel ow tenpering
tenperature.
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3.5.1.3.8 Vel dfi ng Velding joints shall be in accordance with
applicable wel ding specitications. Wlded assenblies involving steels
and section sizes which transformon air cooling to mcrostructure

other than martensite shall be normalized or otherw se processed to

equi val ent hardness in the weld areas. Wen welding air hardening

steels, appropriate precautionary measures, including preheating Interpass
tenperature control and post heating shall be applied.

3.5.1.3.8.1 Stress corrosion. To avoid the possibility of
stress corrosion and fatigue damage in welded primry structural conmponents,
the structures shall be so designed that the weld bead material is
accessible for machini nﬂ during manufacture. In addition, welded primary
structural conmponents shall be stress relieved after all welding is
conpl et ed.

3.5.1.3.9 Corrosion protection. Metals which do not possess .
adequate corrosion-resisting characteristics shall be protected to
resist corrosion fromdissimlar metal conbinations, noisture, salt
sPraﬁ and high tenperature deterioration as applicable. The protection
of the equipment from corrosion shall be in accordance with ML-F-7179.
Dissimlar metals in imediate contact shall be avoided. \ere use of
dissimlar nmetals in imediate contact cannot be avoi ded ther shal | be
insulated. This has particular reference to dissimlar metal contacts
defined in ML-STD-889. Al netal joints and other contact areas shall
be designed or Prot ected to prevent fretting corrosion damage of affected
areas. The following factors will be used Tn the evacuation of the
resi stance of the egui pnent to corrosion. Any corrosion that causes the
following shall be deened sufficient cause for rejection.

a. Ml functioning of the equipnent

b. ~ Shortening of life

¢. Inpairnent of use

d.  Inpairment of ease of replacement of parts
Finis

3.5.1.4 h.

3.5.1.4.1  Auninumalloy parts. Unless otherwi se specified by
the qualifying activity, alumnumalloy parts shall be anodical|y treated
in accordance with ML-A-8625. In the ahsence of abrasive conditions
and with the approval of the qualifying activity, they may be coated
with chemcal filmin accordance with ML-CSS41. The film deposited by
this treatment shall be removed from contact areas required to act as a
path for electrical current.

10
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3.5.2 Parts.

3.5.2.1 Standard parts. Mlitary standard parts shall be
used whenever they are suitable for the purpose, and shall be identified
by their mlitary part number. Al parts of the same part nunmber shall
be interchangeable as applied within the system Comercial utility
parts such as screws, bolts, nuts, and cotter pins nag be used provided
they possess suitable properties and are replaceable by the standard
parts (M5 and AN) without alteration and provided the corresponding
standard part nunbers are referenced in the parts list and on the manufacturer's
drawings. In the event there is no suitable corresFond|ng standard part
in effect on date of invitation for bids, comercial parts may be used
provided they conformto all requirements of this specification

3.5.2.2 Threaded parts.

3.5.2.2.1 Straight screw threads. Screw threads shall conform
to the requirements of ML-S-8879 except Tor electrical connections
fluid fittings and ground and cut threads incorporated in proprietary
parts which do not have equivalent standards. Al exceptions shal
conformto MKL-S-7742.

. 3.5.2.2.2 Tapered pipe threads. Tapered pipe threads shall be
in accordance with ML-P-7105 and may be used only for permanently
plugging drilled or cored openings.

3.5.2.2.3 Threaded inserts. Al threaded connections in

nonferrous materials shall have steel inserts which are suitably protected
fromelectrolytic corrosion.

3.5.2.2.4 Safetying Provisions shall be made to prevent al
screws and screw parts fromaccidental |oosening. Such parts shall be
safety wired or fitted with safety stop nuts, where apﬂlicable. Al

other connections liable to be |oosened by vibration shall be safetied
inasimlar mnner. |f safetying is by wiring, it shall be in accordance
with MS33540. The use of |ock nuts which incorporate nonnetallic

inserts as a locking feature shall be avoided.

3.5.2.3 Packings. Al packings shall be in accordance with
the requirements of or Ms33668.
3.5.2.4 Filter. If filters are required, they shall be

self-cleaning and shalT De sized to protect the valve fromthe contanination

required in 4,5.9. Any filter used shall be readily removable for
repl acement wi thout diSassenbly of the valve

03.5.2.5 Snapring retainer. The use of snapring retainers is
prohibited unless failure of the retainer wll not affect operation
adversely or allow retainer fragments to enter the air passages

11
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3.6 Ceneral design and construction requirement. The
val ve shall conformto the agghcable specification sheet. (For exanple
see ML-V-81995/1, ML-V-81995/2, ML-V-81995/3, and ML-V-81995/4.)

3.6.1 Acceptable design. The valve shall be suitable for
operational use with an engine starter utilizing a pneumatic energy
source, and Its design shall be anenable to production processing nethods.
Design of each unit shall be consistent with good aircraft accessory
practices. Careful consideration shall be given in the design of the .
unit to si nPIify Servi Ci n?. i nspection (testing?), and overhaul.  The

0

necessity using special tools and fixtures for maintenance and over haul
shal | be kept to a mininum

3.6.2 Interchangeability.  Each article of the same part
nunber manufactured in accordance with this specification shall be

physically and functionally interchangeable with articles bearing the
sane contractor part nunber.

3.6.3 Components.  The val ve shal |l consist of a mechanism
(such as a butterfly) gor controlling airflow through the valve, a _

pneumatic pressure fregulating or on-off actuating power device, a solenoid-
operated pilot valve for control of the actuator, and position indicators.

3.6.4 Fai | -safe features. The valve shall automatically
close in the event of loss of electric power or pneumatic energy source.

3.6.5 External openings. Al air vents or case openings

shal | be protected by suitable neans against passage of round objects of
3/16-inch or greater in diameter.

3.6.6 Adjustments.  No external adjustment means shall be
provided and no adj ustments shall be required during installation of the
valve. All adjustments are to be made at the time of manufacture or
overhaul. If devices for making adjustnents are installed wthin conponents,

suitable locking and sealing nmeans shall be provided to indicate when an
unaut hori zed adjustment has been nade.

3.6.7 Drainage. The valve shall incorporate provisions
for drainage or be desi ne%i to prevent water fromaccumulating within
the unit. “Drainage shall be such that any condensed or accumul ated
water will not cause malfunction or delay in operation if frozen.

3.6.8 Direction of flow. The direction of airflow through

}]he _vai ve shall be promnentTy and permanently marked on the valve
ousi ng.

3.6.9 Pneumatic bleed. The source of air pressure used to
actuate the valve shall be integral with the valve and shall be |ocated
on the upstreamside of the valve. Bleed ports and passages shall be as
large as is practical to preclude blockage by contam nation.

12
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3.6.9.1 Continuous bleed. If the valve Incorporates any
requirement for continuous bleed, the amount of flow fromthe valve

gh?li be considered as a part of the total valve |eakage as defined in

3.6.10 ~ Hectrical requirements. The valve shall meet the
requirements of this ﬁFeC|f|cat|on wth electric power froma 28-volt dc

system confornng to ML-STD-704.  Steady-state operating or hol ding
current of the unit shall not exceed 3 anperes.

. 3.6.10.1 Connectors.  Electric connectors shall be in accordance
with ML-C5015. Provisions for lockwiring the connector plug shall be
incorporated at the electric receptacle.

3.6.10.2 Internal electric connections. Internal connections
shall be made in accordance with ML-E-5400 and M L- STD- 454

3.6.11 Position indicator. The valve shall be equipped
with an external position indicator which shall include suitable markings
to indicate valve “open” and “close” positions. In addition, an electric
switch shall be provided to operate an indicator ight when the valve is
more than 3 degrees open.

or. Equipment shall be finished in a color
95 color number 17875 except that as an alternate
ts may be finished resulting in an aluminum or
stainless steel color. The finishes shall be unaffected by environmental
testing required by this specification.

3.6.13 Lubrication.  The valve shall not require |ubrication
3.6.14 V%i%ht. The weight of the valve shall not exceed
the value specified on the specificagion sheet .

3.7 _ Performance.  The valve performance shall neet the
operating regU|renents specified herein for an¥ valve attitude. Al
erformance data shall be based upon the use of production hardware.
al ve manufacturers shall furnish performance data on each rmodel valve
they propose to have qualified in accordance with the requirements of
4.2.1 herein. The data shall be in the form shown on Table I, and may
be estimted or calculated until the valve has been tested. After that
time, performance data shall be based on test results.

3.7.1 Val ve operation. The valve shall be normally closed,
electrically and pneunatically operated open and pressure regulating.
The valve shall remain open as |ong as pneumatic pressure is mintalned
and the electric circuit is energized. The valve shall close automatically
in the event of loss of electric power or pneumatic energy.

13
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Table 1. Qualification sanple data summary sheet

Dat a

=—
O —
)
3

Recor ded
Val ue

Specification
Requi r ement

Dat e

Serial number of valve

Mlitary part number of valve

Anbi ent " tenperature (°F/°C)

Barometric pressure (In. Hy Abs)

Wi ght of valve

Results of dielectric test

Continuous trace of pressure rise vs time at
maxi mum i nl et condition seconds)

O o> o B coro

9 Qpening time at mnimminlet condition (seconds)

10. Re?ulated Pressure i f applicable (psia)
11 [Inlet air total pressure (pS|a2

12. |Inlet air total tenperature ("F°C)

13. |Internal |eakage (pounds per mnute)

14, |Total |eakage ?pounds per mnute)

3.7.1.1 Qpen-closing tinme and requl ation.

The val ve shal

meet the opening and closing time requirenents, and shall regulate to
the pressure 5ﬁe0|f|ed in the specification sheet, under the conditions

specified int
4.5.1 and 4.5.3.

3.7.2

tinuous duty cycles as specified in the specification s

e specification sheet, when tested in accordance with

Duty cycles. The valve shall be caﬁable of con-

anbient tenperature range specified therein.

eet and over the

3.7.3 ~ Pressure drop. The valve pressure drop shall not
exceed that specified in the specification sheet when tested in accordance

wth 4.6.17.

3.7.4 Leakage. Total |eakage (internal plus external
shal | not exceed the Timts specified in the specification sheet, xhen

subjected to the test specified in 4.5.4.

3.7.5 Proof and mninum burst pressure. The valve shall

meet the operational requirements of thrs specification and shall not be
damaged or permanent|y deformed after having been subjected to a proof
pressure equal to two times the HHX|nun1ﬁressure specified in the specifica-

tion sheet applied at the inlet port wt
closed positions and while at maxi mum tenperatures.
pressure shall be 1-1/2 times the proof pressure
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3.7.6 Qperating service time. Equipment shall operate for
a mnimm of 10,000 cycles to overhaul wthout naintenance other than
i nspecti on.

3.7.7 Performnce curves. The valve performance shall be
def i ned br the followng curves which shall be submtted with the qualification
sanpl e val ves.

3.7.7.1 Maxi num pressure rise. Curves showing the maxinum
‘oreslsure rise versus time at each specified inlet condition at sea
evel .

3.7.7.2 Maxi num peak pressure.  Curies showing maxi num peak
pressures and regulated pressures (wth allowable tolerance limts) for
a mnumum of six inlet pressures greater than the regul ated pressure.

3.7.1.3 Pressure vs. altitude and tenperature. Curves
show ng variations in pressure rise time and regulated pressure with
altitude and tenperature.

3.7.8 Altitude. The valve shall meet the requirements of
this specification from sea level to the maximim valve operating altitude
specified on the specification sheet. Exposure to the maximum operational
altitude specified on the specification sheet during nonoperating periods
under any envircommental condition(s) shall not cause the valve to open.

3.7.9 Tenperature.  The valve shall neet the requirements
of this specification over the anbient tenperature range specified on
the specification sheet.

3.7.10 Acceleration forces. Wile nmounted rigidly during
n_onoperatin? periods, valves shalT be capable of withstanding nonvibratory
| inear acceleration forces of 25 g applied at the valve center of gravity
in any direction, without structural damage. Valves shall be capable of
normal operation after exposure to this force.

3 Vibration. Valves shall be designed to neet the
V|hbrat|on test requirenments specified in 4.5.6 and on the specification
sheet .

3.8 Installation.

3.8.1 Installation drawing. The manufacturer’s installation
dr aw n? shal | be approved by the qualifying activity and will forma

part of the qualification test report. Munufacturers interested in
q_ual|f?;| ng valves to this specification shall coordinate installation
with the qualifying activity prior to fabrication of qualification
units.
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3.8.2 Air inlet and outlet connections. The valve connections
shal | be as described on the specification sheet.

3.8.2.1 Mechani cal | oads and noments. Valve air inlet and

outlet flanges shall be capable of wthstanding the |oads and noments as
specified in the specification sheet.

3.8.2.2 Air inlet pressure |oads. The valve air inlet

flange shall be capable of withstanding the tensile |oad resulting from
the maximumair pressure specified on the specification sheet when the
valve is closed.

3.8.2.3 Extraneous |oads and nonents. The starter air inlet
flange shall be_cagable of wthstanding, sinultaneously, the acceleration
forces defined in 3.7.1.1, the tensile load defined in 3.8.2.2, and the
nechani cal |oads and monents defined in 3.8.2.1

3.9 Reliability and maintainability.
39.1  Reliability Program The manufacturer shall preﬁare
a proposed reliability programplan for the valves in accordance wit

M L-STD-785 and shal | "submt it to the Qualifying Activity. Qualification
approval will not be granted to a groduct until a reliability program
for the product has been approved by the Qualifying AthV|tK, In addition
to the product’s passing the Qualification tests specified herein

3.9.2 Maintai nability Program The manufacturer shal
preﬁare a groposed mai ntainability programplan for the valves in accordance
With ML-STD-470 and shall submit'it to the Qualifying Activity. Quali-
fication approval will not be granted to a product until a maintainability
program for the product has been approved by the Qualifying Activity, in

ﬁddytion to the product’s passing the Qualification tests specified ,
erein.

3.10 Mar ki ng.
3.i0.1 Identification of product. Equi pment, assenblies,

and Parts shal| be marked as specified in Standard M L-STD-130. Valves
shal | be marked with the foll ow ng information

VALVE, STARTER CONTROL, Al RCRAFT ENG NE, MODEL
Specification:  ML-V-81995(AS)

1995/ * .
Manuf acturer’s part number LESS |SSUE
Manufacturer’s serial nunber
Government order or contract nunber
Federal stock number

NOTES @+ nP]ete the part nunber bK i nserting
applicable specification sheet slash number
# For use by Naval Air Rework Facilities.
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3.10.2 Marking of product. The military part number shall
not be used by the manufacturer on a valve until notification has been
received in witing fromthe qualifying activity that the valve has been
approved for use on Navy aircraft.

3.10.3 Marking of parts. Each part and assenbly shall be
marked with its ﬁart nunber and draw ng revision synbol where applicable,
which shall be the same as the draw ng nunber, except the fol | ow ng:

3.10.3.1 Those parts which do not have a suitable or sufficient
surface for a part nunber.

3.10.3.2 Those parts which are permanently assenbled by

wel ding, brazing, soldering, or riveting shall carry the assenbly part
nunber.

3.10.4 ~ Part nunber. The part number shall, when practicable,
be located to pernit its being read after assembly of the conplete unit.
The marking shall be such that it will not be effaced as a result of
service usage during the life of the part.

3.11 Part nunber and parts |ist.

3.11.1 Part numbers. Valve part nunbers are not to be
coded to describe part characteristics and shall be linmted to a maxium
of 10 digits or characters. Al parts shall be marked with the |atest
drawing revision letter or number to which the part was made.

_ 3.11.2 Parts list. A parts list is a tabulation of the
itens necessary to fabricate or assemble the valve to which the |ist
applies. The parts list for the valve which is granted qualification
approval based on (1) the satisfactory conpletion of the qualification
tests and (2) the apﬁroval of the qualification test detail inspection
and test report by the qualifyi nP activity shall constitute the approved
parts list for any subsequent "valve of the same nodel to be delivered to
the Government. Al parts shall be marked directly with an identification
nunber and the vendor or fabrication source of that particular part,

unl ess othewi se specified in the parts list. The contractor shall
assign an item configuration control nunber to the valve configured by
the ap[)_roved parts list, and this nunber together with the approved
parts [ist shall be continuously updated to reflect the incorporation of
Cass | or Class Il engineering changes approved by the qualifying
activity. This item configuration control number will be used to identify
the val'ves to be delivered and will also be used for final acceptance.
The approved parts [ist shall be prepared in accordance with Chapter 3
of ML-STD-100 and this list shall also show the latest draw ng revision
letter or nunber used to manufacture the part incorporated in the valve
at the tine of acceptance. The use of the so-called “clip systen of
attaching engineering change fornms to the applicable drawng in lieu of
showi ng the change(s) in the body of the drawing will not be permtted.

17

Source: https://assist.dla.mil -- Downloaded: 2026-04-30T09:45Z
Check the source to verify that this is the current version before use.



M L- V- 81995( AS)

3.11.3 Desi gn and construction changes.

31131 Changes in design. No changes shall be made in the
design or materials of a valve that has been qualified in accordance
with this specification, except when the changes are approved by the
qualifying activity.

3.11.3.2 Changes in part nunmbers. Part nunber changes shal
be controlled in accordance wth 1-302.14 of ML-STD 100

3.11.3.3 Changes in the parts list. Changes to the approved
parts list shall be governed by the requirenents specified in 3.11.3.2.

3. 11.3.4 Changes in vendors. Changes in a vendor or fabrication
source of those parts used in the qualified valve shall be in accordance
with the following procedure: The manufacturer shall prepare and submit
to the qualifying activity a list of tests to demonstrate that the valve
meets all specCification requirements for an alternative vendor source.

The specific tests required to substantiate an alternate vendor as a
suPpI|er of a valve part shall be defined. The fabrication source of
selected vendor conponents will be included in this list. _The list
shal | be subLect to approval by the qualifying activity. The contractor
thereafter shall be responsible for insuring that all parts, conponents,
and assenblies on the substantiation list conply with the qualified
fabrication source, and that any changes to those sources are effectively
controlled. The contractor shall be responsible for performnce of
substantiation tests to establish satisfactory alternate vendors or
fabrication sources. A fabrication source is defined as the prine
physical source producing the part, component, or assenbly. Changes of
fabrication location, such as to another plant of an individual vendor
shal | be construed as a change of fabrication source

3. 11.3.5 Responsi hility for changes. Approval by the qualifying
activity of changes to the qualification test valve does not relieve the

manufacturer of full responsibility for the results of such changes on
any valve characteristic.

4, QUALITY ASSURANCE PROVI SI ONS

4.1 Responsi bil ity for inspection. Unless otherw se
specified in the contract, the contractor 1s responsible for the ﬁerfprnance
of all inspection requirements as specified herein. Except as otherw se
specified in the contract, the contractor naﬁ use his own or any other
facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved b% the Government. The Government
reserves the r%ght to performany of the inspections set forth in the
specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements
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4.1.1 Classification of tests. Inspection and testing
shal| be classified as follows:

& Qualification tests. Qualification tests are
those tests acconplished on equipnent submtted for qualification as a
satisfactory product.

(1) Retention of qualification. Retention of
qualification shall consist of a periodic verification to deternine
conpliance of the qualified product with the requirements of this speci-
fication (see 3.2 and 4.2.2.1).

h. Qual ity conformance inspection.

(1) Individual inspection. Individual inspection
tests are those tests acconplished on each equi pment manufactured and
submtted for acceptance under a production contract (see 4.5.20).

(2) Sanpling tests. Sanpling tests are those
tests conducted on production sanples to verify that the desi?n IS
identical to that qualified and that production units meet all the
requirements of this specification, and applicable specification sheet.

4.2 Qualification. Equipment will be considered qualified
and placed in the Qualified Products List if qualification test sanples
(as defined below) successfully conplete the qualification tests designated
by Table Il in the order listed and upon acceptance by the qualifying
activity of a reliability and maintainability program plan.  Equi pment
will be retained on the Qualified Products List as |ong as the sanpling
tests sanples are delivered as required below (4.2.3), and if these
sanples are of the originally qualified configuration wth authorized
chan%es incorporated and if these sanples continue to denonstrate conformance

to the applicable detailed specification.
4.2.1 - Qualification test sanples. The gualification.test .
sanpl e shal | consist of. (a) {hree units as described by the specification

sheet which have successfully conpleted the tests of Table II; (b) a

mating plug for each electric connector, used on each of the three

units; (c) the test report described in 4.2.6;, (d) two sets of conponent
wiring diagrans, outline drawings, detail assenbly drawi nPs with parts

list, and operating instructions. Sample unit No. 1 shall be instrunented
by the manufacturer to permt the neasurement of the critical conponent
tenperatures.  The instrumentation used and the location of the tenperature
measuring points shall be subject to approval of the qualifying activity.
The tenperature at these points shall be nonitored throughout the qualifi-
cation tests of Sample No. 1.
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Table Il.  Test plans

Test paragraph Qualification Individual | Sanpling
test and i nspection tests
sanpl e number tests

Nunber Title 1 2 3

4.5.1 Cal i bration X | X | X X
4.5.2 Cycling and endurance | x X
4.5.3 Qpening-closing time X | x | x X
4.5.4 Leakage X | X | x X
4.5.5 Proof pressure X | x | X X
4.5.6 Vibration X X
4.5.7 Recal i bration X | X | X X
4.5.8 Teardown and inspection| x | x | X X
4.5.9 Dust X

4.5.10 Rai n X

4.5.11 Low tenperature X X
4,5.12 Fungus X

4.5.13 Salt fog X

4.5.14 Hum dity X

4.5.15 | Hgh tenperature X X
4.5.16 | Dielectric strength X | X | X

4.5.17 Pressure drop X | X | X X
4.5.18 External |oad X | x | i

4.5.19 Burst pressure X | x | X

4.5.20.1 [ Exam nation X

4.5.20.2 [ Dielectric strength X

4.5.20.3 | Proof pressure X

4.5.20.4 | Cycling X

4.5.20.5 | Actuation X

4.5.20.6 | Leakage X

. o Each qualification test sanple shall be plainly
identified by securely attached tags clearly and durably marked with the
following information, and shall be forwarded to the Conmanding Oficer,

Naval Air Propulsion Center, Attn: PE-62 Trenton, New Jersey 08628,
after obtaining authorization fromthe qualifying activity for submttal
of the qualification test sanples:

(a) Sanple for Qualification Test
Submttal by (name) (date) for qualification test in
accordance with the requirenents of o
Speci fication M L-V-81995(AS) (date{ under authorization
(reference letter authorizing tests).

(b) Valve: Starter Control, Aircraft Engine
Manufacturer’s Part Number
Name of Manuf act urer
Specification Sheet Mdel or other identification
Navy Work Unit Assignment Number

Source: https://assist.dla.mil -- Downloaded: 2026-04-30T09:45Z
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4,.2.2 Retention. The retention of qualification shal
consi st of certification bK the manufacturer to demonstrate conpliance
of the qualified valve with the requirenents of this specification
Certification shall be signed by a responsible official of managenent,
attesting that the listed product(s) is still available fromthe listed
plant, can be produced under the same conditions as or|?|nally qual i fied;
l.e., same process, materials, construction, design, manufacturer’s part
nunber, or designation; and meets the requirenments of the current issue
of the specification. Certification shall be conducted at intervals not
exceeding 2 years

4.2.3 Sanpling tests. Each equipment of the sanme part
nunber delivered as a qualified item under this specification shall be
nunbered sequentially in essentially the order that it is submtted for
gover nment acceﬁtance regardl ess of the contract under which delivered
or by whom purchased provided the valve is for government use. Each
qual ified manufacturer shall mintain his own sequential nunbering
system  To neet the delivery requirement for the first 50 conponents, 51
conponents must successful Iy conplete the required individual tests; 50
of which are to be shipped as directed by the applicable contract(s);
and one conponent selected at random by the Government Inspector is to
be forwarded to the activity specified in 6.2.1. To neet the delivery
for each succeeding 150 conponents, 151 conponents must successful ly
conplete the required individual test, 150 of which are to be shipped as
directed by the applicable contract, and one conponent selected at
random and forwarded as above. The span of serial numbers of the production
units from which each sanpling test sanple was selected shall be recorded
and this information included with the sanple. The sanple shall be
shipped no |ater than the final unit in the production group from which
selected. The units forwarded to aCtPV'EY specified in 6.2.1 for governnent
acceptance will be inspected and examned for conformance to the applicable
specification sheet. Tests will be conducted as shown by Table II. The
sanple unit will be returned to the contractor with a report of the
governnent test results at the conclusion of the tests. Delivery of
production units successfully passing the individual tests are to be
accepted unless qualification 1s officially rescinded. ShiPping aut hori zation
and Instructions are to be given by the cognizant Government |nspector
when the sanple unit is selected.

4.2.4 Rejection and retest of qualification and sanpling
tests sanples. Sanples which have heen rejected or returned to the
manufacturer for any reason during qualification, retention of qualification
or sanpl|n% tests, nag be reworked or have parts replaced to correct
defects. Before resubmitting the sanples, full particulars concerning
the rejection and the corrective action taken by the manufacturer nust
he submtted in witing by the manufacturer to the qualifying activity.
Tests shall not be resumed until such a report is received. \ere
qualification tests are conducted under the auspices of the manufacturer
the qualifying activity will be advised upon failure of a qualification
sample and of the action taken by the manufacturer with regard to failure.
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If the manufacturer does not correct and return conponents rejected
during sanpling testing within thirty days after he receives them from
the qualifying activity or does not submt a program acceptable to the
?ual|fy| ng activity for the correction of deficiencies noted wthin

i fteen days, the conponent will be disqualified.

4.2.5 Disassembly and inspection. At the conclusion of

tests, each sanple will be disassenbled as necessary to inspect for
wear, defects, and overheating.

4.2.6 Test report. A qualification test report is required
and shall be prepared in accordance wth ML-sTD 831.

4.3 I ndividual inspection. Each unit produced under
this specification wll be accepted if:

a.  Qualified to this specification in conformance
to 4.2,

b.  Individual tests of Table Il are successfully
conpl et ed.

¢. Installation instructions approved by the
qualifying activity are securely attached to each system conponent in

SX&&Na*v\(\/ax*ah%tW%Tn*%%d ~%Ot~h%ea5?pP¥FFt lfor check out of the conmponent

4.3.1 Rel ection and retest of units submtted for individual

insFection. Units that have been rejected may be reworked or have parts
reP aced to correct the defects and resubmtted for Individual inspection.
Before resubmtting, full particulars concerning previous re{' ection and
the action taken to correct the defects found in the original shall be
furnished the Governnent |nspector.

4.4 Test conditions. Unless othew se specified in this
specification and the specification sheet, all tests shall be conducted
at an anmbient tenperature range of 50° -120°F (10° -49°C), at rated air
inlet conditions as specified on the specification sheet, and with the
exhaust conditions at the prevailing |aboratory atmospheric pressure.

4.4.1 Test appar at us.

4.4.1.1 Airflow  Airflow neasurenents shall be made using a
fl owreter conforming to ASME report: Fluid Meters, Their Theory and
Applications, Sixth Edition.
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4.4.1.2 Tenperature. Al tenperature neasurenents shall be
reported in degrees Fahrenheit and Celsius with an accuracy of +5°F and
+30C .

4.4.1.3 Pressure. Al air and gas pressures shall be reported
in inches of nercury absolute or pounds per square inch absolute and
shall be accurate within +1 percent.

4.4.2 I nstrunentation. Instrunentation shall be provided
during qualification and quality conformance tests to observe or determne
the foll owi ng val ues:

a. Airflow
h. Inlet air total pressure
. Inlet air total tenperature
*d. Qutlet air total pressure
*e. Qutlet air static pressure
“f. Qutlet air total tenperature
*NOTE These itens need not be instrumented during the

i ndividual inspection test unless specifically
required to deternine acceptable performance.

4.5 Tests.
4.5.1 Calibration. The valve shall be subjected to four
cycles at each of the following inlet air conditions:
Pressure Tenperature Fl ow
Rat ed Rat ed Rat ed
Maxi mum Rat ed Rat ed
M ni mum Rat ed Rat ed
Maxi mum Maxi mum Rat ed
Rat ed Maxi mum Rat ed

Two cycles at each condition shall be conducted using 21 volts do and
two cycles using 28 volts do applied to the valve electrical connector.
Inlet pressure and tenperature limts shall be + 1 psia and + 15°F

(18°c) . Airflow through the valve shall be controlled by an-orifice or
nozzl e downstream as defined in the specification sheet. [ndividual

test valves shall be rejected if performance is not within the linits
defined in the specification sheet for regulating pressure. In addition,
it shall be denmonstrated that the valve will open (tining requirements
need not be nmet) with rated inlet conditions and 12 volt do power.
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4.5.2 Cycling and endurance. Including the calibration
cycles, the valve shall be sub#ected to a total of 10,000 endurance
cycles at the conditions specitied in Table IIl. Airflow through the

val ve shall be controlled as sPecified in 451 and electric power shal

be 28 volts do The valve shall remain in the open and closed positions
for a mninumof 5 seconds during each cycle throughout this test except
during period Il when the cycling rate shall be 60 seconds open fol |l owed
by 60 seconds closed and during period Il when the cycling rate shal

be 2 mnutes open followed by 5 mnutes closed. Data shall be recorded
to first, mdway and last cycle during each period of testing to show
conpliance with the opening and closing the requirenents of this specifi-
cation, (see 4.5.3) and internal and total |eakage shall be measured

(see 4.5.4) after every period. Failure of the valve to neet operation
and | eakage requirements throughout the test shall be cause for rejection.

Table 111. Endurance cycles

TIME (SEQ | NO. COF

PERI OD O [OFF CYCLES I NLET AI'R CONDI TI ON TEMPERATURE

| 5 5 2500 Max Pressure and Anbi ent
Rated Tenperature

[ 60 | 60 900 Max Tenperature and Maxi mum Qperati ng
Rated Pressure

111 120 | 300 100 Max Tenperature and Maxi . mum Qperati ng
Max Pressure

lv 5 5 5000 Rated Tenperature Anti ent

and Rated Pressure

v 5 5 1500 Max Tenperature and Maxi mum Qperating
Interbreed Pressure

4.5.3 Qpening-closing time. Wth the inlet side of the
valve pressurized to any inlet condition specified in the specification
sheet, the valve shall move fromthe full closed position to the required
regul ating position, when the electrical circuit to the valve is energized
within the time specified in the specification sheet. Wth the valve
inlet pressurized to the maximum pressure inlet condition, the rate of
pressure rise shall not exceed that specified in the specification sheet
at any anbient tenperature or inlet air conditions within its operating
ran?e. Zero time is considered to be coincident with actuation of the
switch which either energizes or deenergizes the control circuit. The
valve electrical circuit shall be deenergized and the closing tine shal
be within the tine specified in the specification sheet.
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4.5.4 Leakage. Wth the valve in the closed position and
with upstream air pressur% and tenperature specified in the specification
sheet, internal air IeakaPe fromthe inlet Fort to the outlet port and
total |eakage (internal plus external) shall not exceed the linits
specified in the specification sheet.

4.5.5 Proof pressure. Wth the valve in the closed position
and the outlet port open to atnospheric pressure, an air pressure equal
to two times the maxinuminlet air pressure as specified in the specification
sheet, shall be applied to the inlet port of the valve for a period of
10 mnutes. This test shall be repeated excePt that the valve shall be
in the open position and the outlet port shall be capEed. Fol | owi ng
these tests, the valve shall function properly and |eakage shall not
exceed the values specified in the specification sheet.

456 Vibration. The vibration test shall be conducted in
accordance with the method and procedure as follows:

4.5.6.1 Method. The valve shall be tested as a conplete
assenbly. Before and affer this test, a calibration shall indicate that
no conmponent subject to calibration has changed its calibration beyond
the design tolerance range. Al conponents not subject to calibration
shal | be operated and shall not have had any part of their function
inpaired by the test.

4.5.6.2 Procedure.  The follow ng procedure shall apply:

4.5.6.2.1 Test installation. The valve shall be nounted on a
test fixture to sinulate aircraft installed position. If the aircraft
installation requires that the starter control valve be mounted directly
on the pneumatic inlet flange of the starter, the vibration test shal
be conducted with the applicable control valve nounted on_a test fixture
simlating the starter as in the aircraft installation. To nore closely
sinulate the aircraft installation, the aircraft pneumatic duct may be
attached to the valve and supported as in the aircraft. [|f the starter
control valve is mounted remotely in the aircraft installation, the
valve shal |l be vibrated as a separate unit. The test fixture shall be
as rigid as possible and designed to elimnate or mnimze fixture
resonances in the test frequency range. The test configuration shall be
such that rotational motion of the frxture is not induced due to an
unsynmet ri cal Mﬁl?ht or stiffness distribution of the eQU|annt. asurenents
of vibratory accelerations or displacements shall be made at the mounting
base of the valve. Al frequency measurenents shall be accurate within
+5 percent. Al displacenent or acceleration measurements shall be
accurate within + 5 percent. The motion of the vibrator table shall be
sinple harmonic motion with not nore than 10 percent distortion
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4.5.6.2.2 Frequency scan. The equi pment shal |l be vibrated

with essentially sinple harmonic notion in each of three nutually perpendicul ar
directions to explore for resonant frequencies of conponent parts over

the ranﬁes or frequencies required in the specification sheet. Frequency
scans shall be made very slowy and carefully. The frequency range

shal | be broken into small convenient intervals and each interval scanned
at a constant applied force anplitude which produces approximtely the
fixture displacement or acceleration anplitude defined in the specification
sheet. The fixture motion shall be observed closely during the frequency
scans to detect the frequencies of mninumfixture notion which defines

the frequencies at which nmajor conponents of the unit are in resonance.
These frequencies are quite sharply tuned and do not necessarily coincide
with the frequencies at which maximm conponent anplitudes or noises

occur when scanning at constant applied force anplitude. \Wen the

resonant conponents are small, the reduction of fixture motion at resonance
-may not be-discernible, in which case the resonant frequencies may be
determned from observations of maxi num conponent anplitudes or noises,
phase shift between fixture notion, and notion of a resonant part. In

al| cases the resonant frequencies shall be verified, if possible, by
checking for mnimumfixture notion. The test report nust contain _
conpl ete descriptions of all resonances, including the resonant frequencies,
parts in resonance, and nodes of vibration.

4.5.6.2.3 Resonance endurance tests. After conpletion of the
frequency scan, resonance endurance tests shall be conducted at al
resonant frequencies of the conponents, wth the an||ed force adjusted
as necessary to obtain the applicable fixture displacenents or accelerations
specified in the specification sheet.” The vibrator and power supply
must produce the prescribed fixture motions at all frequencies. ~ Endurance
tests shall not be conducted at any frequency at which the fixture
anplitude abruptly increases when scanning at a constant aPP||ed force
anplitude. Endurance tests shall be interrupted periodically to rescan
for resonance. |f a change in resonant frequency occurs during endurance
testing at resonance, the frequency of vibration shall be adjusted to
follow the resonance. However, if large or abrupt resonant frequency
shifts occur, the itemshall be exanined for conponent failures. Resonance
endurance tests shall be conducted for one mllion cycles or 8 hours,
whi chever occurs first, at each resonance. |f the sane resonance is
excited by vibration applied in more than one direction, the endurance
test for that resonance shall be acconplished with vibration applied in
the direction which produces the greatest response. If no resonances
are found, the unit shall be vibrated at 100 hertz and the corresponding
ampl i tude as specified in the specification sheet for one mllion cycles
in each of three mutually perpendicul ar directions.
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4.5.6.2.4 Cycling endurance test. The valve shall be subjected
to the following cycling tests at room tenperatures in addition to the
frequency scan and resonance endurance tests. The valve shall be nounted
as specified in 4.5.6.2.1 and shall be vibrated at the displacenents and
accel erations defined in the specification sheet with the frequency
continuously varied between the specified limts in a cycle of approximtely
15 mnutes.  The rate of change of frequency shall be proportional to
the frequency. The total test time shall be 1-1/2 hours. This test
shal | be repeated along each of three mutual |y perpendicular axes. The
c%cl|ng test may be broken into convenient frequency ranges, provided
the cycling rates and test times for each range are not changed

45,7 _Recalibration.  The valve shall be subjected to a
calibration as sPeC|f|ed.|n 4.5 1. Failure of the unit to meet performnce
requirements of the specification sheet shall be cause for rejection.

- 458 Teardown and inspection. The valve shall _be conpletely
di sassenbled for examnation and neasurenents of all parts. The qualifica-
tion test shall be considered conplete when every conponent of the valve
has been subjected to and has sat)sfactorily conpleted the specified
amount of qualification testing wthout disclosing excessively worn,
d}sgﬂrted_Pr damaged parts which woul d prohibit satisfactory operation
of the unit.

4.5.9 Det. . The valve shall he subjected to dust tests in
hoth operating and nonoperating conditions. Leakage shall be neasured

both before and after the test.” Al cycles shall be conducted using
maxi mum engine interbleed conditions. “Failure of the valve to meet the

performance requirements of the specification sheet shall be cause for
rejection.

4.5.9.1 Part |, Nonoperating. The valve shall be subjected
to a dust test in accordance wih Method 510, Procedure |, of ML-STD-
810 while the valve is inoperative.

- 4.5.9.2 Part 11, Qperating. The valve shall be cycled 50
times while being supplied win contamnated air in accordance wth

Method 510, Procedure I, of ML-STD-810 except the air shall be supplied
at maximminlet conditions.

4.5.10 ~Rain._ The valve shall be subjected to a rain test
In accordance with M-d 506, Procedure |, of F!IL-STD-810. Rated inlet
conditions shall be used for the test cycles.

4.5.11 ‘,, _Low tenperature. The valve shall be subjected to a
| ow tenperature test In accordance with Table IV

4.5.12 1&li& The valve shall be sub#ected to a fungus
test In accordance viith Method 508, Procedure I, of KIL-STD-810. The
valve shall be operated before and after the test at rated inlet conditions.
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4.5.13 Salt fog. The valve shall be subjected to a 50-hour

sal t fog test in accordance with Method 509, Procedure I, of ML-STD
810. The valve shal| be operated hefore and after the test period as
specified in ML-STD-810. Rated inlet conditions shall be used for all
cycles.

Table [V. Low tenperature test procedure

SOAK PERIOD TEMP
STEP HOURS °F (°C) OPERATION

1 8 -65+5 (-54+43) One cycle at normal rated inlet
ecanditrinne

2 1/2 -65+5 (-54+3) One cycle at normal rated inlet
conditions

3 5 -65+5 (-34+3) One cycle at normal rated inlet
conditions

4 1/2 -65+5 (-54+3) One cycle at normal rated inlet
conditions

5 5 =65+5 (-54+3) One cycle at normal rated inlet
conditions

6 1/2 -65+5 (-54+3) One cycle at normal rated inlet
conditions

4.5.14 Hunidity. The valve shall be subjected to a humdity
test consisting of 50 cycles (each cycle shall consist of varying the
humdity from40 to 95 to 40 percent within 30 mnutes while naintaining
a temperature of 125 + 25°F) (52° + 140C). The equipnment specified in
M L-STB810, Method 50~ shall be ut~lized. The valve shall be oPerat ed
before and after the test. At the end of the test the valve shall be
subj ected to an ambient tenperature of -650 + 5S0F (-54° + 3°C) for 5
hours without drying, shaking, or othe~ise =enoving con~ensed water
fromthe valve. At the end of the 5-hour cold soak period, the valve
shal | be o'oerated for one cycle. Rated inlet air conditions shall be
used for all cycles. The valve shall be mounted in the actual aircraft
orientation during this test to allow for normal drainage.
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4.5.15 H gh tenperature. The valve shall be soaked at
maxi num nonoper ating tenperature for 8 hours. Upon conpletion of the
soak, the valve inlet shall be conditioned to maxi num conditions where
| eakage shall be measured and the valve shall be subjected to 10 continuous
c%cles of 60 seconds open fol lowed by 60 seconds closed. The valve
shal | then be subjected to 10 continuous cycles at 2 minutes open fol | owed
WZJUMesd%w. Al cycles shall be conducted using maxinum inlet
condi tions.

4.5.16 Dielectric strength. The electrical circuit of the

valve shal|l be subjected to a dielectric strength test in accordance
with M L-E-25499.

4.5.17 Pressure drop. Loss in static pressure frominlet
to outlet port of the valve shall be determned for a range of conditions
so that a plot of W T/Pversus WP/P on logarithmc (log-log) graph
paper can be made where

W
T

Actual weight flow, PPU

Valve inlet air tenperature, degrees Rankine
P = Valve upstreamair pressure, psia
wr = rrTEssure drcp, pSi

Pressure droB (WP) in excess of that specified in the specification
sheet shall be cause for rejection

_ 4.5.18 External load. The valve shall he mounted by one of
its connecting flanges and the external |oads specified in the specification
sheet applied at the opposite flange. Bending monent |oads shall be
aﬁpl|ed In both directions in each of two mutually perpendicul ar planes

ose intersection falls on the centerline of the connecting flanges.
The test shall be repeated with the valve mounted on the opposite flange
There shall be no evidence of damage or permanent deformation to the
valve as a result of the applied |oads.

4.5.19 Burst pressure. Wth the valve in the closed position
and the outl et Bort open fo atnmospheric pressure, an air pressure equa
to the mninum burst pressure specified in 3.7.5 (three times the maxi num
inlet air pressure specified in the specification sheet), shall be
applied to the inlet port of the valve for a period of 10 mnutes. The
test shall be repeated with the valve in the open position and the
outlet port capped. The unit shall show no evidence of structura
failure upon conpletion of this test.
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4.5.20 I ndi vi dual inspection tests.

4.5.20.1 Examination. ~ Each valve shall be subjected to a
careful inspection to insure all external dinensional tolerances are
Wi thhglife0|f|cat|on and drawing limts and that all parts are correctly
assenbl ed.

4.5.20.2 Dielectric strength. The valve's electrical circuit
shal | be subjected t0 a dielectric strength test which meets the requirenents
of M L-&1480.

4.5.20.3 Proof pressure for quality conformance. Wth the
valve in the closed position and the ouflet porf open fo atnospheric
pressure, apply an air pressure equal to two times the maxinuminlet air
pressure, as specified in the specification sheet, to the inlet port of
the valve for a period of 1 mnute Repeat this test except that the
valve shall be in the open position and the outlet port shall be capped.

4.5.20. 4 cycling. The valve shall be operated for 5 cycles
at anbient tenperature using air at rated inlet pressure and tenperature
and 14-volt do electrical power applied to the receptacle terninal

4.5.20.5 Actuation. The valve shall be connected to a 28-
volt do electrical power source and actuated twice at each of the inlet
condi tions specified in the specification sheet, Valve operation shal
be smooth and the opening and closing rates shall be within the limts
specified herein and in the specification sheet. Current draw shall not
exceed that specified in 3.6.10.

4.5.20.6 Leakage for quality conformance. Internal and tota
| eakage shal|l be neasured wth the valve in the closed position and wth
the valve inlet air at ambient tenperature and mininum pressure and then
at nBX|nun1tenPerature and maximum pressure specified in the specification
sEeet and shall not exceed the limts specified in the specification
sheet

5. PACKAG NG
5.1 Application. The requirenents specified herein
apply only to direct purchases by or direct shipments to the Governnent.
5.2 Presentation. Al ports shall be sealed by closures
conforming to ML-C550I. AT exterior surfaces of the conponent shal
be protected by corrosion-preventative conpounds conformng to ML-C
11796 or ML-C-16173. The conponent shal| then be wrapped or baﬁged in

Gade A greasepr oof %?er conforming to ML-B-12l and sealed with tape
conformng to PPP-T-60
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5.3 Packagi ng.
5.3.1 Level A Unless otherw se specified, each valve

shal | be packaged for shipment in accordance with ML-P-116. Method Ilb

of ML-P-116 shall be enployed for all valves designated as installation
valves. Method Ild of ML-P-116 shall be enployed for all valves designated
as spare val ves.

5.3.2 Level B. Valves shall be packaged in accordance
with standard comercial practice.

5.4 . «  Shipping containers insofar as practicable
shall contain an identical nunber of articles, shall be of a uniform
size, and shall be designed to enclose the contents in a snug, tight-
fitting manner. \Wen packed for shipnent, the gross weight of the
exterior container shall not exceed 200 pounds. The above applies to
5.3.1 and 5.3.2.

5.4.1 Level A Valves packaged in accordance with 5.3.1
shal | be packed in an exterior shipping container in accordance wth
PPP-B-601 (overseas type) or PPP-B-621 (overseas type).

5.4.2 Level B. Valves packaged as specified in 5,3.1
shal | be packed in an exterior shipping container conformng to PPP-B-
601 (domestic type) or PPP-B-585.

5.4.3 Level C.  The interior packages shall be placed in
substantial commercial exterior shipping containers constructed to
insure acceptance by common or other carrier for safe transportation at
the lowest rate to the point of delivery. Except as specified herein,
the container shall conformto the requirements of the Uniform Freight
Cassification Rules in effect at the tine of shipnent.

5*5 Marking. Each package and exterior shipping container
shall be marked to conply with ML-STD-129 and to include the follow ng:

VALVE, STARTER CONTROL, Ai RCRAFT ENG NE, MODEL
Specification: M L-V-81995(AS)

MB1995/ *

Manuf acturer’s part nunber

Manuf acturer’s serial nunber

Governnment order or contract nunber

Federal Stock Nunber

NOTE :  *Conplete the part number by inserting
applicable specification sheet slash
number .
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6.  NOTES

6.1 Intended use. The valves covered by this specification

are intended for use in aircraft for controlling pneumatic starters used
for starting turbine engines.

6.2 Odering data.

6.2.1 Procurement requirenents. Contracts or orders
shoul d specify the follow ng:

a.  Title, nunber, and date of this specification.

b.  The mlitary part nunber. .
_ ~ ¢ The levels of preservation, packaging, and
packing (see Section 5).

d.  The activity responsible for sanpling test (see
4.2.3) for government procurement the Naval Air Propulsion Center,
Trenton, NJ 08628 (Attn: PE-62).

e.  The cost of sanpling tests as fixed by the
price list issued by the Government qualifying activity of the issue in
effect on the date of the invitation for the bid which led to the production
associated with the test sanple. If the test sanple is selected froma
?roup of production units involving nore than one contract, the price
or testing will be determned by the date of the bid associated with
the ol dest of these contracts. A certified check (mde payable to
Commander, Naval Air Propulsion Center) for the full amount of the test
IS to be submtted with each unit.

6.2.2 Data requirenent. \Wen this specification is used
in a procurenment which incorPorat es a DD Form 1423 and invokes the
provisions of 7-104.9(n) of the Armed Services Procurement Regulations,
the data requirements identified below will be devel oped as specified by
an approved Date Item Description (DD Form 1664) and delivered in accordance
with the approved Contract Data Requirenents List SDD Form 1423) i ncor por at ed
into the contract. Wwen the provisions of ASPR-7-104.9(n) are not
invoked, the data specified below wll be delivered br the contractor in
accordance with the contract requirenents. Deliverable data required by
this specification is cited in the follow ng paragraphs:

Par agr aph Dat a Requi r enent Applicable DID
4.2.4 Report of failure of Dl - R-5299A

sampling tests

4.3.2 Report of failure of Dl - R-5299A
i ndi vi dual inspection
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(Copies of data item descriptions required by the contractors
in connection with specific procurement functions should be obtained
fromthe procuring activity or as directed by the contracting officer).

6.3 Definitions and synmbols. The applicable definitions
and synbol s used herein and in the specification sheet are as specified
in the follow ng paragraphs.

6.3.1 Proof pressure. Proof pressure is that interna
pressure to which all high pressure valve parts are pressure tested to
prove their structural integrity without causing damge

6.3.2 ~ Mnimmburst pressure. Mninumburst pressure is
the greatest applied internal pressure to which the valve can be subjected
before ultimte strength of the valve is exceeded

6.3.3 Symbols.
Synbol Quantity Unit
A Accel eration g (= 32.2 ft/sec?)
T Tenperature oF, oC
w Total \eight of the Valve Ib
P Pressure psi
\\a Arflow ppm
6.4 Qualification. Wth respect to products requiring

qualification, awards wll be made only for such products as have, prior
to the time set for opening of bids, been tested and approved for inclusion
in the applicable Qualified Products List whether or not such ﬂroducts
have actual |y been so |isted by that date. The attention of the suppliers
is called to this requirenent, and manufacturers are urged to arrange to
have the products that they propose to offer to the Federal Government
tested for qualification, 1n order that they my be eligible to be

awarded contracts or orders for the Pyoducts covered by this specification.
The activity responsible for the Qualified Products List is the Nava

Alr Systems Cormand, Attn: AIR-53641, Departnent of the Navy, Washington
D.C. 20360; however, information pertaining to qualification of products
may be obtained fromthe Conmanding Officer, Naval Air Propulsion Center
Attn: PE-62 Trenton, New Jersey 08628.

Preparing activity:
Navy - AS
(Project No. 2995-N030)
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FIGURE 1. Wiring diagram for typical aircraft starting system
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