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1.1 Scope. This specification covers cammon requirements and tests
for analog, digital and analog/digital precision instrument rotating
servocamponents (synchros, electrical resolvers, electrical. linear
resolvers, transolvers, shaft angle encoders, servomotoars, tachometer-
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generacals, Servomouol—cadnioneEcer generators, D\.%Llh_’ motors, anc

gearheads). This specification shall be used with the applicable general
specification which covers a particular class of servocampanents (for
exanple, synchros), together with the specification sheet detailing the
specific requirement far the individual servocamponent.

2. APPLICABLE DOCIMENTS

2.1 Govermment documnents.

* 2.1.1 Specifications, standards, and handbooks. The following
specifications, standards and handbooks form a part of this spe01f1catlon
to the extent specified herein. Unless otherwise specified, the issues of
these docauments shall be those listed in the issue of the Department of
Defense Index of Specifications and Standards (DoDISS) and supplement
thereto, cited in the solicitation.

Beneficial comments ’“ccamendat‘.cns. add!ticns. deletd } and any npr‘l’inpnf_

AT tions
data which may be of use in improving this document should be addressea to:
Systems Engineering and Standardization Department (Code 53), Navatl Air
Engineering Center, Lakehurst, NJ 08733-5100, by using the self-addressed
Standardization Document Improvement Proposal {UD Form 1426) appearing at the
end of this document or Ly letter. .

* AMSC - N/A ’ FSC 5990

* DISTRIBUI'TON STATEMENT A. Approved for public release; distribution is
unlimited.
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Wire, Magmet, Electrical
Alumirnm Alloy, 2024, Plate and Sheet

Brass, Naval, Rod, Wire, Shapes, Farging, and
Flat Products with Finished Biges, Bar, Flat
Wire, and Strip

Ancdic Coatings fmAhhimaMMminm
piplpe

Synchiros, Resolvers, ard Servo Motars,
Packaging of

Wire, Electrical, Polytetraflauroethylene

(PTFE) Insulated, 200°C, 600 Volts, Extruded
Insulation
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Wire, EieCoicCal, POly tetraflouroethylene

(PTFE) Insulated, 200°C, 250 Volts, Extruded
Insulation

Synchros, General Specification for
Servamotor, General Specification for

Resolver, Electrical, General Specification for

Resolvers, Electrical, Linear, General
Specification feor

Encoder, Shaft Position to Digital, Contact
Type, Altitude Reporting, General Specification
for

Bearing, Ball, Precision, For Instrument and
Rotating Camponents

Transolver, General Specification for
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STANDARDS
FEDERAL
FED-STD-H28/2 Screw Thread Standards for Federal Services,
~ Section 2, Unified Inch Screw Threads - UN and
UNR Thread Forms
MILITARY
MILI~STD-105 Sampling Procedures and Tables for Inspection
' by Attributes
MIL~-STD-130 Identification Mark_mg of U.S. Military
va"\nvh
Lavp~Li -y
MO ~STD-202 Test Methods for Electronic and Electrical
Camponent Parts
MIO~STD-454 Standard: General Requirements far Electyonic
BEquipment
MIL~STD-461 Electramagnetic Emission and Susceptibility
Requirements for the Control of Electramagnetic
Interference
MIL~STD-462 Electramagnetic Interference Characteristics,

Measurement of

MI1I~STD-740(SH) Airborne and Structureborne Noise Measurement
and Acceptance Criteria of shipboard Equipment

MIL~STD-1250(MI) Corrosion Prevention amd Deterioration Control
in Electronic Components and Assemblies

(Unless otherwise indicated, copies of the federal and military
specifications, standards and handbocks are available from the Naval
Publications and Forms Center (ATIN: Documents Order Desk), Bldg. 4D, 700
Robbins Avernue, Philadelphia, PA 19111-5094.)

2.2 Non—Goverrment publications. The following documents form a part
of this spec1f1cat10n to the extent spec1f:|.ed herein. Unless ctherwise
Specnlec:, the issues of the documents which are DOD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless
otherwise specified, the issues of documents not listed in the DODISS are

the issues of the documents cited in the solicitation (see 6.2).
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AMERTICAN NATIONAL STANDARDS INSTTTIUTE (ANSI)

* ANST S1.11 Specification far Octave, Half~Octave, and
Third-Octave Band Filter Sets

* ANST Y-14.5M Dimensioning and Tolerancing

(Application for copies should be addressed to the American National
Stardards Institute, 1430 Broadway, NY 10018.)

ATAMITFATAT DITTODDATT AT CATALRTMATING  ATDHOY
NATTICHAL BUREAU OF STANDARDS (NBS)

NBSHandbodcloocq:perwire'mble (n'rte.rnatimal};mealedom
Standard)

(Apphcammforcoplesslmﬂdbeaddrwsedtotheus Department of
Camerce, National Bureau of Standards, Washington, DC  20234.)

AMERTCAN SOCIETY FOR TESTING AND MATERIALS (ASTIM)

* ASTM A582 Free Machining Stainless and Heat-Resisting
Steel Bars, Hot-Rolled or Cold~Finished

* ASTM E18 Rockwell Hardness and Rockwell Superficial
Hardness of Metallic Materials, Test Methods for

(Application for copies should be addressed to the American Society far
Testing and Materials, 1901 Race Street, Philadelphia, PA 19103.)

* (Nan-Govermment. standards and other publications are ncrmally available
from the arganizations that prepare ar distribute the documents. These
docauments may also be available in or through libraries or other
informational services.)

* 2.3 Order of precedence. In the event of a canflict between the text
ofthisspecificatimarﬁthereferemmcitedherein,thetextofthis
specification shall take precedence. Nothing in this specification,
however, supersedes applicable laws and regulations unless a specific
emenptmnhasbeenobtamed

3. RBEQUIREMENTS

3.1 Detail requirements. Detail requirements for individual servo-
campanents shall rank in the following order of precedence:

a. Specificatiocn sheet.

b. The general specification for the particular class of
servocomponents.

c. This specification.

d. Referenced documents.
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3.2 Gualification. Servocoponants furndshad under the applicabls

servocamponent general specification shall be products which are qualified
for listing on the applicable Quatified Products List (QPL) at the time set
for opening of bids (see 4.6 and 6.10).

3.3 First article. When required by the contracting activity, |
servocanponents shall conform to the requirements specified herein and
shall have met the first article inspection specified in 4.7 prior to the

regular production on a contract (see 6.3).
3.4 Pparts, materials and processes.

3.4.1 Parts, materials and processes. Whenever possible, parts and
materials shall be selected fram those specified herein. If a suitable
material is not listed, a material shall be used which will permit the
servocampanent to meet all the requirements of this specification.
Materials used in the constxuction or packaging of servocomponents shall
not produce coxrosive, toxic or otherwise deleterious fumes or vepors which
could precipitate upon ar attack parts or persamel. - Aocceptance ar

amwalofmwcaﬁumentmtenalsmllmthemtnmdasaguamntée
of the acceptance of the finished product.

3.4.2 Housing, rotor shaft. }b.xsmgandrotarshaftmtermlshallbe a

corrosion resistant steel conforming to ASIM AS582-80, Type 416 (UNS
$14600). The housing is considered to include front and rear erd bells,
bearing seats, and any other structural supporting parts. The shaft shall
have a hardness conforming to ASTM El8 ., appropriate to the
servocamponent as follows: -

Where the shaft splining is not 20HRC to 32HRC
to be used as a primary pinion,
such as synchros and resolvers

Where the shaft is designed to 28HRC to 3SHRC
be used as the primary pinion,
such as servamotars

3.4.3 Insulating materials. Insulating materials shall be in
accordance with Requirement 11 of MIT~STD-454.

3.4.4 Plastics. Plastics shall be of such camposition and workmanship

as to enable the servocomponent to conform to all requirements of this
specification.

3.4.5 Impregnating and potting compounds. Compounds shall be in
accordance with Requirement 47 of MIL-STD-454. 'I.‘heccmpcmrdshallmt
crack or flow under the temperature range referenced in the applicable
general specification.



LN

Downloaded from http://www.everyspec.com

MII~S-81963B

3.4.6 QM Dissjmilarmtalsshallmtbeusedin
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intimate contact with each other unless suitably protected against
electyolytic carrosion. When it is necessary for any combination of
dissimilar metals to be assembled, a material canpatible with each shall be
interposed between them. mrc:lassificatimpnposamtalsamgrmpedas
follows:

Graup 1 Group 2 Group 3 Group 4
Most anodic Alumirm Zinc Copper ard its alloys
metals Alumiram alloys Cadmium Nickel and its alloys
Zinc Steel Chramium
Cadmium Lead Corrosionresistant
Tin Tin steal
Corrosion— Corrosion- Gold
resistant resistant Silver (Cathodic)
steel steel Most Cathodic metals

a., Oontact between a member of one group and another member of
the same group shall be considered as being similar. Oontact between a
membaroforegrwparﬂamanberofanyoﬂﬁrgrwpshaubecmsmemdas
being dissimilar except for zinc, tin and cadmium as listed in Groups 2 and
3, and corrosion-resistant steel as listed in Groups 2, 3 and 4.

b. All metals not listed in the above grouping shall be
considered as being dissimilar not only to each other but also to any
member of any group.

¢. The above grouping shall not be construed as waiving
requirements relating to the carrosion-resistance treatment of parts and
assemblies., Care shall be exercised in using alumimm alloys against each
cther or against differing materials.

d. Vhere reference is made in the above grouping to a certain
member in a particular group the reference applies to the metal on the
surface of the part such as zinc means zinc casting, zinc electroplate,
zinc hot dip or zinc metal spray.

e. If any corrosion is anticipated between different metals in
contact, even though they are similar, the metals shall be assembled in
such a manner that the smaller part is cathedic and protected, and the
larger part is anodic or carrodible. '

f. Certain qualified standard ar approved ncnstandard parts and
attaching hardware shall have tin or nickel-plate finish. These parts may
be mxuted on a chassis without additional protection from corrosion.

3.4.7 Electrolytic oorrosion protection. wWhere it is unavoidable that
canbinations of dissimilar metals be in contact, the following methods or
cambinations of methods shall be employed unless electrical consideration
precludes their use.
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a. A material shall be interposed between the metals so as to
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alumirnm should be cadmium plated.

b. Animtmterialshallbejnte:posedbeuaeendimimi]ar
metals to act as an insulating barrier.

c. Corrosion inhibitors shall be applied to the faces of each of
the dissimilar metals; for example, nickel-plated hrass screws in contact
with alumiram shall be coated with zinc cdramate paste.

d. The contact areas of each of the dissimilar metals shall be
coated with an arganic coating in accordance with MIL-STD-1250(MI); for
example, alumimm and steel surfaces in contact should be painted.

e. The requirements of 3.4.5e shall apply.

£. The amount of aeration reaching the dissimilar contact areas
shall be restricted; for example, steel bolts in contact with alumirnm
slnﬂﬂhaveallcmtactsmfacessealedwithzincdmmateprmerorwitha
vinyl or equivalent film.

g. Any other systems of protection which are designed to
allevlateelectmlytlccormmmshaubembjecttoﬂmeappmvalofme
proauring activity. )

3.4.8 Alumirnm A]lpartsmadeofalumimnnoralmmnmalloysshall
beamdlzedmaccardarnewith MII~A-8625.

3.4.9 Restricted materials. Flammable or explosive material,
magnesium or magnesium alloys, material which can produce toxic or
suffocating fumes (see 3.4.1), cotton, linen, cellulose nitrate,
regenerated cellulose, wood (untreated), jute, leather, cork, arganic
fiberboard, paper and cardboard, hair or wool felts, plastic materials
employing paper, cotton, linen or wooden flours as a filler, materials
canposed of phenolic, merary or mercuric campounds shall not be used.
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3.4.10 PRurus-resistant and moistire-resistant materials., Materials

which are not mitrients for fungi and which are moisture resistant shall be
used.

3.4.11 Oollector rings. Collector rings, when required, shall be of
gold alloy material.

3.4.12 Ball bearings. Ball bearings of the radial thrust type shall
conform to MII~B-81793, tolerance ABEC-5P or better. Double shielding
shall be employed where space permits. Balls, races, retainers and shields
shall be made of corrosion-resistant steel and shall be in accordance with
MIIL-B-81793.
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3.4.13 Iubricants. Iubricants used in servocamponemnts shall be
cansistent with the requirements herein in regard to funqus and moisture
resistance, corrosion, emission of toxdc fumes, arﬂﬂ:eability withstand
prolmgedstcrragevdﬂleenablirgtheservommtt meet all
performance and enviramental requirements of this specification.

"8E

3.4.14 Threaded parts. All screw threads and tapped holes used in the
construction of servocomponents shall be in accordance with FED-SID-H28/2.
The number of threads and dimensions shall be those specified for Unified
Inch Screw Threads. Unified coarse threads are preferred, except where
definite improvements in design or operating characteristics wauld be
affected by use of Unified fine threads. Servocamponents shall be supplied
cmpletewiﬂxassociatedterminalscradsarﬂmstﬂm and drive mit and

washer, as appropriate.

'3.4.15 Soldering. Solderihgshallbeinaccardanoewiﬂinequiranents
of MIL-STD-454.

3.4.16 Magnet wire. Hagnetwireshallcmfarmtoa’-w-llﬂ,cmno
ar higher.

3.5 Desigqn and.construction.

3.5.1 Termination jdentification. Winding terminations shall be as
specified. in the applicable specification sheet. (The identification of
terminal screw, solder pin or wire lead types shall be as specified in the
applicable gemeral specification.) Terminal identification markings shall

be molded permanently into the servocamponent end cap. The design of the
erd cap shall be such that the material in the terminal recess is below the

sm'faceofthefmle-ttmeadedpost All umsed terminal positions should
be closed or filled. When thread type terminations are specified, the
design of the end cap shall be such that the terminal block shall remain
fixed when terminal screws are remowved.

3.5.2 Servocamonent zero marking. The servocamponent housing shall
be permanently marked with an index line or arrow adjacent to the rotor
shaft to coincide with a permanent mark on the rotar shaft within 10° of
exact servocamonent zero as indicated in the applicable general
specification autline drawing.

3.5.3 Dimensions. All dimensions and tolerances of this specification
and the applicable general specification shall be in accordance with the
latest issue of ANSI Y-14.5M.

3.6 Performance.

3.6.1 Visual and mechanical examination. The servocamponent shall
meet the applicable requirements specified for materials, design,
construction, physical dimensions, marking and workmanship.

3.6.2 Shaft radial and end play. With a mechanical load on the rotor
shaft as specified in the applicable specification sheet, the servo-

8
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campanent shall meet the shaft radial and end play limits specified
therein.

3.6.3 Shaft nmout. . When required by the applicable general
specification, tt)eslaaftrmnxtsrxallmte:meedtt:especi.fiedvahxeofttxe
applicable specification sheet.

3.6.4 PRotox moment of ipertja. when required by the applicable
general specification, the moment of inertia of the rotar shall be no
greater than that specified in the applicable specification sheet.

3.6.5 Exeakaway torgue.

3.6.5.1 Mechanical breakaway torgue. When required by the applicable

general specification, the torque required to tarn the rotor shall not
exceed the values specified in the applicable specification sheet.

valuessnecifiedinthea;plimh]esneciﬂcatlmsheet

3.6.6 Dielectric withstanding voltage. The servocompapent shall
mﬁzstarﬂﬂretﬁtpobendalsbebuemapphcaﬁmgointsspecifiedinﬂm_
applicable general specification. 'nneservocmpa\ermshalldlsplay
T R 6f B WL AP R % W °r Gf F ey apn T . ﬁ i N . TR . i N,
leakage current exceed 1 milliampere peak. The leakage current limit shall
ot inclhwde the anrent drawn by the test equipment capacitance.,
Immediately after meeting this requirement, the servocamponent shall meet
the insulation resistance requirement.

3.6.7 L@@_@hm. The insulation resistance shall be
testadatmemvoltwespecﬁiedardbeweenthea;plicatimpoints
daﬂlgnated far dielectric withstanding voltage specified in the applicable
general specification. Insulation resistance shall be at least 50 megams
at -55°C ar at the standard test condition and at least 10 megalms at the

high ambient temperature specified.in the applicable general specification.

3.6.8 QOunrent. The current drawn by each winding designated in the
applicable general spec.l.flcatlon shall be within the limits specified in
the applicable specification sheet.

3.6.9 Power. 'Ihepcwercom;nmedbyeachmxﬁﬂgdsignatedinthe

4z -y R -
applicable general specification shall be within the limits specified in

the applicable specification sheet.

3.6.10 Impedance. The impedance of ead\mrﬂugdeslgnatedmthe
applicable general specification shall be within the limits specified

therein.

3.6.11 Teamerature rise. The temperature rise of the servocamponent
shall not exceed the value specified in the applicable specification sheet.
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3.6.12 Variation of brush contact resistance. When required Ly the
applicable general specification, the change of brush contact resistance
over the entire length of travel of the hrush on the collector rings shall
not be more than 1.0 dm for servocanponents whose measared rotor
resistance is 200 chms or less.: Change of brush resistance shall be no
more than 0.5 percent of measured rotor resistance for servocamponents
whose measured rotor resistance is greater than 200 dms. Resistance
variations of less than 25 milliseconds in duration shall be disregarded.

3.6.13 Electromagnetic interference. When required by the applicable
general specification, the servocampanent shall not exceed the conducted

and radiated limits of MIL-SID-461, requirements CBE03 and RE02 of Fguipment
Class IIB.

3.6.14 Seawity of terminals or wire Jeads.

3.6.14.1 Wire leads. Each wire lead terminal shall conform to the
requirements specified in the applicable general specification. Unless
specified otherwise in the applicable general specification, each wire lead
shall be capable, ance anly, of withstanding a pulling force of one pound
in the case of servocamponent size 05, or of two pourds far servocoamponents
in frame size 08 and larger. Both conductor strands and insulation shall
be subjected. to the force. Wire leads shall be anchored so as not to
transmit the strain to the internal electrical camections. Following the
test, each wire lead shall not separate from the housing nor show evidence
of insulation ar conductar strand damage. Test in accordance with
4.9.14.1.

3.6.14.2 Screw-thread terminals. Each screw-thread type terminal shall
withstand, once only, a gradual torque of 4.5 pound-inches or a 5-pound
pressing or pulling force which shall be maintained for a period of 5 to 10
seconds without evidence of movement or damage to the terminal or
surroanding materials. Test in accordance with 4.9.14.2.

3.6.14.3 Solder-pin terminals. Each solder-pin type terminal shall
withstand, only once, a gradual 2~pound pulling farce which shall be main-~
tained for a period of 5 to 10 seconds without evidence of movement ar
4.9.14.3. :

3.7 Envirommental.

3.7.1 Vibration. Servocamponents of frame size 23 and smaller shall
withstand harmonic vibrations of 0.06 inch double amplitude (maximm total
exaursion) ar 159 (pK), whichever is less, over the frequency range of 10
to 2000 Hz in each of three mrtually perpendicular planes, one of which
shall be that of the servocampanent's shaft axis far a peried of four hours
in each plane. The vibration cycle of 10 Hz to 2000 Hz, and return to
10 Hz, shall be traversed in 20 mirnutes. Servocamponents larger than frame
size 23 shall withstand harmonic vibrations at frequencies up to 500 Hz at
an acceleration of 10g (pK}. Unless otherwise specified in the applicable
general specification, while in this envirorment, the servocomponent shall

10
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be energized amd its shaft mechanically lcaded in accordance with Figure

* 1A ar 1B ard free to rotate. Subsequently, the servocamponent shall show no

evidence of loose or damaged parts and shall then meet the requirements as
specified in the applicable general specification.

3.7.2 Shock.

3.7.2.1 Shock, specified pulse. The servocamponent shall withstand 30
impacts at an acoeleration of 50g (pK) of 11 #1 millisecond time duration,
half aine waveform. The servocampanent shall be subjjected to five blows in
each direction along three matually perpendicular axes, ane of which shall
be that of the servocamponent's shaft axis for a total of 30 blows. Unless
otherwise specified in the applicable general specification, while in this
envirament, the servocomponent shall be energized and its shaft mechan-
imllyloadedinamdamewiﬂxﬁgmlarﬂﬁeetomtate. a:hse-

RO ., Y J.\.‘ P IRRT E T, g, [, R, SRy Y - PP TN
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parts and shall then meet the requirements of the applicable general
specification.

3.7.2.2 Shock, hidgh impact. ‘The servocomponent shall withstand three
shock blows from a weight of 400 pounds falling vertically from heights of
1, 3 and 5 feet, respectively, ard three end (back) blows fram a weight of
400 pounds swinging on a radius of 5 feet and falling fram a vertical
height of 1, 3 and 5 feet, respectively. mﬂesscum.sespeca.ﬂedinﬂxe

] 3 i YrrmorT
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carponent shall be energized and the shaft mechanically loaded and free to
rotate. Subsequently,thesewocarpcnentshallslmmenderneofloose
qrdanagedpartsmﬂshallﬂtenmetu\erequementsofthea;plmahle
general specification.

3.7.3 Altitude. The servocomponent shall operate from sea level to
100,000 feet in cambination with any temperature from -55°C to the high
temperature specified in the applicable general specification.

3.7.3.1 Altitude, low temperature. The servocamponent shall withstand
a reduced chamber pressure of 8.27 Torr (approximately equivalent to an
altitude of 100,000 feet) after stabilization at an ambient temperature of
-55 4+2°9C. While still in this specified enviromment, the serveocomponent
shall meet the requirements of the applicable general specificatian.

3.7.3.2 Altitude, high temperature. The servocomponent shall
withstand a reduced chamber pressure of 8.27 Torr (appruximately equivalent
to an altitude of 100,000 feet) after stabilization at a high ambient
temperature envirorment as specified in the applicable general speci-
fication. While still in this specified enviromment, the servocampanent
shall meet the requirements of the applicable general specification.

3.7.4 Endurance. Unless otherwise specified in the applicable
general specification, the servocampconent shall be energized and either
electrically or mechanically loaded, or both, and either driven or non-
driven as specified in the applicable general specification, and shall
operate or be operated under the applicable conditions specified in 4.10.4.

11
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Immediately after meeting this requirement, the servocamponent shall meet
the requirements specified in the applicable general specificatien.

3.7.5 pmbient temperature.

3.7.5.1 Ambient low temperature. The servocomponent shall cperate at
-55° 42°C and shall meet the requirements specified in the applicable
general specification.

3.7.5.2 MQLMM The servocamponent shall cperate at
the high ambient temperature specified in the applicable specification ami
shall meet the requirements specified therein.

3.7.6 Moistire resistance. The servocamponent shall cperate, or while
in starage, withstand 10 contimuous 24-houar high hmidity and temperature
» combination cycles. After campletion of the finmal 24-hour recovery pexiod,
servocomponent shall meet the requirements as specified in the applicable
general specification.

3.7.7 Audible noise, structureborne. When required by the applicable
general specification, the structureborne noise generated in the frequency
range of 20 Hz to 9,600 Hz, expressed in terms of acceleration dB above a
reference acceleration of 0.001 cm/second? (9.82x10‘59), shall not esceed
the limiting value or values specified in the applicable specification
P g ¥ et o

3.7.8 Explosion resistance. When required by the applicable general
specification, servocamponents shall operate in the presence of an
explosive-gasecus mixture with air without causing an explosion,

3.7.9 Salt atmosphere. When required by the applicable general
specification, servocampanents shall withstand atmosphere saturated with
salt-laden moisture. On campletion of the salt atmosphere test, there
shall be no visual evidence of corrosive buildup anywhere within the
servocanponent nor evidence of destructive deterioration.

3.7.10 Identification marking. Servocamponents shall, as a minimm,
be identified by marking conforming to Figure 2 and MII~STD-130. Markings
shall be applied by acid or electric etching, by permanent marking ink or
by engraving, and shall be read fram the terminal end. Irrespective of the
method used, the marking shall be applied directly to the servocoamponent
housing; i.e., the use of a separate nameplate attached to the housing is
not permitted. The markings shall be such as to withstand and to remain
legible following the envirommental requirements specified herein.

3.8 Workmanship. The servocamponent, including all parts and
accessories, shall be mamufactured and finished in a thoroughly workmanlike
manner. Particular attention shall be paid to neatness and thoroughness of
soldering, wiring, marking and plating. All dimensions and tolerances not
specified shall be consistent with best engineering conventions. Where
dimensions and tolerances affect interchangeability, operation or perfor-
mance of the servocamponent, they shall be held or limited accordingly.

12
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All materials shall be sound, of uniform quality and condition, and free
fram seams, cracks, and other defects which may adversely affect the
strength, endurance, or wear of the part. Any material hammered, filed, or
treated in any other mammer to conceal defects therein shall be subject to
immediate rejection. )

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the perfor-
mance of all inspection requirements, examinations and tests as specified

- o 4 POV L. Sy Jnnppy 3. § N, TN PUNSE, e o e

herein. Except as otherwise specified in the GElIact O RChase Oroer,
the contractor may use his oum or any other facllities suitable foar the
perfarmance of the inspection requirements specified herein, unless
disapproved by the Goverrment. The Goverrment reserves the right to
perfarmanyofﬂiehspectiassetforthinﬂaespecﬂimtimmeresam

toasoeztainmfmmtorequhmmts hmever,thisdoesmtauthar:.ze
submission of known defective material, elther'im.ix:atedoraculal nor

does 1

4.1.2 Test equipment and inspection facilities. Test equipment and
i:spectimfacﬁitiesshanbeofalffmentacamacytopermitadequate
measuring equipment performance appropriate to the tolerances specified for
requirements herein and the applicable specification sheet.

4.1.3 Alternate test methods. When required by the contracting
activity, unspecified alternate test methods may be performed under the
follaﬂm caditions:

a. 'meacaxracyshallbedm&atedbyanalysisa:ﬂ
calibtration.

b. The accuracy shall be demonstrated by subjecting at least
5 percent of the units under test to both of the above methods with
associated test data submitted in a report (see 6.3).

4.2 Test coditions.

4.2.1 Standard test conditions. Unless otherwise specified herein,
all measurements and tests shall be in accordance with the general
requirements section of MIL~STD-202.

i3
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cperathgtexperaﬁmisthaaxﬂitlmofasemmttafterithas
remained unenergized in an envirament of any specified ambient temperatime
while shielded from stray air anrents for a pericd sufficient for the
servocamponent to have attained a stable temperature. This shall be
determined by the periodic measurement of the DC resistance of the

specifiedinthea;plicablemlspeciﬂmtima:ﬂ
shall be deemed to have been attained when the resistance of that winding,
measured at five-mimute intervals, changes by less than ane-half percent
from the preceding measurement.

4.2.2.2 Temperature, stabilized operating. The stabilized operating
tenperature is the condition of a servocamponent, maunted on a standard
test fixture, in an enviroment of any specified ambient temperature after
the specified test voltages have been applied to the windings required by
the applicable general specification far a period sufficient for the servo-
camponent to have attained a stable temperatire. This shall be determined

specified in the applicable general specification and shall be deemed to

have been attained when the resistance of that winding, measured at five-
mimite intervals, changes by less than one-half percent fram the preceding
measurement. ‘mestabmzedq:eratm;caﬂltxmmyheassmedtobe

P T - A Juy men gmemmd p— ravi~d aAf
attained after enexg hl@%ﬁiﬁfmﬂwmv&uul‘m-

3.2.3 Test power smuplies, etc. The following requirements for each
typeofservocarpcnentslmllbespecﬁiedmthea;plicablegene:al
specification sheet:

a. Standard test voltage, frequency, waveform and harmonic

b. Phase relationship of the test voltages, where appropriate.

C. Special test equipment.

4.3 Mounting fixtires. Unless ctherwise specified herein or in the
applicable general specification, each test shall be canducted with the
servocampanent mounted on a standard test fixture. (See Figures 3 or 4 as
aprropriate.)

4.4 Flectrical test load condition. Unless specified herein or in the

applicable general specification, the servocamponent under test shall not
be electrically loaded .

14
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4.5 (Classification of inspection. The inspection requirements
specified herein are classified as follows:

a. Qualification inspection - the entire process by which
pzo&ntsofmachmsaree)amhadarﬂtesteifarﬁ:eprposeof
listing on a Qualified Products List.

b. First article inspection - tests perfarmed on preproduction
samples far the purpose of verifying confarmance to the operational,
functional, and enviramental requirements of the specification.

c. Quality confermance inspection - tests performed on production
1otsfartbep:cposeofverifyingcqumancet059ecificatiaxsarﬂ

acceptance of the product.

4.6 Qualification inspection. Qualification inspection shall be
perfarmed in accordance with the applicable general specification at a

laboratory approved by the qualifying activity.

4.6.1 ification e. A sample shall consist of six
servocaponents of the same type for which approval is requested. The
sample or samples submitted for qualification approval shall be
representative of narmal production. Four servocomponents shall be
selected far the qualification approval sample and two shall be held in
reserve against need as directed by the qualifying activity.

4.6.2 Qualification inspection routine. The sample shall be subjected
to the tests and examinations in Table I by the sample mmber shown for
individual units within the sample. Qualification inspection shall also
include any other tests peculiar to that type servocampanent and shall be
perfarmed in the sequence listed under the Qualification and Quality
Conformance Inspection Table as specified in the applicable general
specificaticn.

- | Y S . a1y T S o I S I e

4.6.3 Assescment of gua Lion dpprovdl LeESL Tesulils.

4.6.3.1 oQualification sample failure. A servocamponent shall be
regarded as having failed a particular test either if catastrophic physical
damage occurs or if the performance of the servocomponent is outside the
limits specified in the applicable general specification. The failure of
any ane servocamponent of the qualification approval sample shall be
sufficient cause for withholding qualification.

4.6.3.2 Oualification sammle isolated failure., If it is deter 1'

Fa o ris

the qualifying activity that a catastrophic failure is ccms:.dered

truly isolated in natare, one substituted new servocomponent may be
permitted per test sample. This substituted unit must pass all tests to
the point of original failure as well as succeeding tests required by the
applicable general specification. A second failure shall be cause for
rejection of the sample.

15
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4.6.3.3 MMM The envirarmental tests to which
sorvnoornonts aro gnh-lnni-n:ﬂ 111-rn=n unen them cerditiona mqprﬂﬂm tha
actrenesoftlnselﬂcelytobemrteredinse:woe 'merefcre,mder
qualification inspection, sare small degradations of performance may oocur
which would be unlikely to arise in service and would not impair the
performance of the equipment. Allowable minor degradations following
e:wirtnnentaltstsamasspeciﬂedmﬂna;p]imblegeneral
specification, ,

4.6.3.4 Major failures during or following envirommental tests. oOn
the occourrence of failures beyonxd those permitted by the applicable general
specification, the qualifying authority may, at its discretion, either
reject the qualification application or require the substitution of two
additional servocomponents if one servocarponent of the qualification
sample fails. The two servocamponents shall be sulmitted to all applicable
tests prior to and including the failed test(s). One of the two units
shall then be selected to urdergo the remaining tests in place of the unit
which criginally failed. Failure of a second unit (from either the
original fonr or fram the two reserve units) shall, in all cases, be cause
for formal rejection of the qualification sample.

4.6.3.5 Qualification approval by analogy. When a manufacturer seeks
approval at any ane time for two or mare types of any ane class of
servocamponent of the same frame size, he may apply for qualification
aprroval on the basis of group submission subject to approval by the
full range of quality confarmance tests. 'The types shall then be grouped
mthemarmspeclfledmﬂleapphcablegeneralspeclflmtlmaxﬂafull
test sample of four units shall be selected fram each group. This test
sample shall be subjected to the remaining qualification approval tests
(i.e., one sample of four units shall be fully tested as representing each
group) . Failure of a test sample shall be cause for withholding approval
of the group which it represents. Sanplesu.bstltutlmshallmtbe
permitted.

4.6.4 Disposition of qualification sample. Servocampanents subjected
to qualification inspection shall not be delivered on any cantract ar
arder.

4.6.5 Requalification. In order to retain gualification approval,
qualification inspection shall be perfarmed every 24 months or as directed
by the qualifying activity.

4.7 First article sample inspection. When first article inspection is
required by the procuring activity, sanpleservoampommallbe

subjected to the provisions governing qualification inspection of 4.6,
4.6.1, 4.6.2 and 4.6.4.

4.7.1 First article sample failure. Failure of any servocarponent in
any test shall be cause far refusal to grant first article sample approval.
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4.8 Quality comformance inspection. The examination and tests
in Table I ard any other tests peculiar to the particular servocamponent
Table of the applicable general specification.

4.8.1 Quality conformance inspection sampling. Statistical

sampling
- and inspection shall be in accordance with MIL~SID-105, Table I, general

.’!.nspectimlevelnarﬂ'l‘ablen-a, single sampling plans for nommal

ual ;' The minimm of
inspectimtoheverifiedbythegovenmentinspectarshallbethe
applicable tests of Table I and the dimensional and visual requirements as

4.8.3 Quality conformance sample failure. In case of failure, the
entire lot shall be rejected. The supplier shall withdraw the lot, correct
the deficiencies ar screen out the defective units by retest, as applicable
and resutmit for inspection.

4.9 Test methods and exsminations.

4.9.1 Visual and mechanical examipation. The servocamponent shall be
examined to verify that the materials, design, construction, physical

dimensions, marking, arﬂwar}qnamhlparemaocordarnemththeapphmble
requirements of 3.1, 3.4 through 3.4.16, 3.5.1, 3.5.3, 3.7.10 and 3.8.

4.9.2 ghaft radial and end play.

4.9.2.1 shaft radial play. The servocanponent shall be mounted
rigidly with the shaft horizontal. A dial gauge shall be applied to the
shaft as close to the bearing face as possible. A load of the value
specified in the applicable specificatiocn sheet shall be applied
perpendicular to the shaft within 0.25 inch of the end of the shaft, and in
a harizontal plane, first in one direction and then in the opposite
direction. The difference between the two dial gauge readings shall be
takenastheshaftrad.\alplay 'Iheshaftradlalplayshallmtewceedﬂze

al 'Iﬂr;'l-\"a chnF'l- -r':lr'|1:a'| rﬂ:“r W1F1cr"| 1'n arvoriance with 2. 6.9

CACAASL VAL Prmr T Wl =F B WP 8 i w

4.9.2.2 shaft end play. The servocxmponent shall be mounted rigidly
with the shaft horizontal. A dial gauge shall be applied to the end of the
shaft. A load of the value specified in the applicable specification sheet
shall be applied axially to the shaft, first in one direction and then in
the opposite direction. The difference between the two dial gauge readings
shall be taken as the shaft end play. The shaft end play shall not exceed
the allowable shaft erd play specified in accardance with 3.6.2.

4.9.3 Shaft runcut. The servocamponent housing shall be rigidly
mounted. A dial gauge shall be applied to the shaft within 0.125 inch of
the bearing face and the shaft rotated. The difference between the extreme
indicator readings shall be the shaft runcut and shall meet the
requirements of 3.6.3.
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4.9.4 Rotor moment of ipertia. The rotor moment of inertia shall be

g I - N W SR U, . Wy . Sy T WSS e A Al e e P

masﬁfmnyalaormromngnecrmsa:nsnaumctnevuue

specified in the. applicable specificatim sheet.

The rotor of the
servocomponent possible inertia
(which shall be measured or calculated) and the adaptar and rotar shall be
suspended from a steel wire at least 10 feet long, so that the axds of the
rotar coincides with that of the suspension wire. The susperded mass shall

be protected fram air arrents and extranecus vibrations which may cause it
to sway. The adaptor-rotor assembly shall be twisted so that oscillation

occ.trsabwttheaxisofa:spensim The period t;, of the oscillation
shall be determined. With the same procedure and adaptor being used, the
period, ty,, of a body of known inertia shall then be determined. The

mtofi:ertiaofﬂxammrmyttmbedetemimdfrmﬂnexmim.

JTa = [(Jb + Jaq) X (ta)? - Jad:l
(tp)2

J, = mament of inertia of rotar in gram-centimeters?
Jp = moment of inertia of known body in gram-centimeters?

Jad = czla_alatedgmnentofirertiaofadaptcringxmn—
centimeters

t, = period of oscillation of rotor plus adaptor,
in seconds

ty, = period of oscillation of body of known inertia plus
adaptor, in secords

4.9.4.2 Mament of inertia by trifilar suspension. The rotor of the
shall be placed in a plate (circular disc or equilateral
triangle) so that the axis of rotation of the rotar is perpendicular to the

T omdem mad e o
piace anda in the exact center of the pm‘ ate. The 'wm“‘@‘xt of the p1 ata shall

ke approximately equal to the weight of the rotar. Three threads of equal
length shall be comected to a flat, level mounting surface and the plate
shall be attached to the threads. The threads shall be equidistant and
parallel to the axis of rotation. The distance between the mounting
surface ard the plate shall be greater than twice the radius from the axis
of rotation to the threads (see Figure 5). The plate shall be protected
from air anrrents and extraneous vikrations, rotated and the time periocd
measured as the plate oscillates through a small angle about the axis of
rotation with and without using the following formula: .

Wr2t2 + W2 (t2 - tp?)

I-= 4L 4L
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= mtmmtofhertiaingram—wstjmtersz
W = wq.aight'ofmtor:lngram

W, = weight of plate in grams
t = time period of oscillation of the plate with rotor -
in seconds _

ty, = Ejnmperiodofoscillatimofplatewiﬂmtrotur-

L =-distaxnefrmthep1atetothemrtingsm'face-

vnM-m
wl L% =~

r = radius from the axis of rotaticn to the threads -
in centimeters

4.9.5 Breakaway torque.

4.9.5.1 wm;g. With the applicable weight of
Fiqure 6 attached to the dial of Fiqure 7 (carresponding to the developed

torque specified in the applicable specification sheet) and with the dial

Teratidn S NP . el 8 P A B e Bt P g i i ) Wi S & Ly

mounted rigidly on the shaft and hanging free at the start of the test, the
housing of the servocamponent shall be rotated through at least three
revolutions in each direction at a constant rate between 4 and 6 rpm in
accordance with 3.6.5.1. The servocamponent shall fail the test if the
dial turns one revolution.

4.9.5.2 Electrical breakaway torque. The servocamponent shall be
brought to the stabilized cperating temperature condition (as specified in
the applicable general specification). With the shaft in any initial
angularp:smlm,voltageapphaitoﬂlecmttmlmmygslnllbeunreased
slowly from zero. The voltage at which the shaft starts to rotate
contimously shall ke noted. The test shall be performed three times far
each direction of rotation (a total of six measurements). The highest
voltage observed shall be recorded as the electrical breakaway torque, and
shall meet the requirements of 3.6.5.2.

4.9.6 Dielectric withstanding voltage. The dielectric withstanding
voltage test shall be perfarmed in accordance with Method 301 of
MIZ~STD~202 and the requirements of 3.6.6. The applicable test potentials
shall be applied between those points designated. Any dielectric with-
standing voltage test that is repeated on the same servocamponent shall be
performed with the test potential reduced to 80 percent of the specified
value of the initial test. The test potential shall be raised slowly
(minimm time 3 secords) from zero to the specified value. The peak value
of the test potential throughout this test shall not exceed 1.5 times the
specified rms test potential. The test equipment employed shall be such as
to differentiate between winding leakage current and surge discharge
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arrent. Following this test, the insulation resistance test shall be

PErTOrmen in acocordance with 4.5.7.

4.9.7 Insulation resistance. The insulation resistance shall be
measured in accordance with Method 302 of MIL~STD-202 to determine
canformance with 3.6.7. .

4.9.8 Qumrent. The servocamponent shall be lwought to the stabilized
operating condition of 4.2.2.2 in the standard test conditions of 4.2.1.

4.9.9 Power. The servocomponent shall ke rought to the stabilized
operating condition of 4.2.2.2 in the stapdard test conditions of 4.2.1.
The power consumed by each winding shall be measured and shall be in
accardance with 3.6.9.

4.9,10 Impedance. The servocanponent shall be brought to the
operating condition of 4.2.2.2 in the standard test coditions
of 4.2.1 and while energized at the applicable standard test voltage and
frequanyspecifiedinﬂ;eapplirmblegamalspeciﬁcatim the impedance
of each winding shall be determined and shall be in acocordance with 3.6.10.

4.9.10.1 Cencral. Inmpedance methods of measurements described
hereunder are applicable within specified limitations to all types of
servocaoponents. However, because of the high accuracy attainable with
methods described hereander, measurements lend themselves more to synchros,
resolvers, transolvers, ard linear resolvers rather than servomotors, where
in general, less scphisticated methods are acceptable.

4.9.10.1.1 The Wien-modified Maxwell bridge. Figure 8 shows the
circuit diagram of the hridge, togetherwiththeammpriateqxatiaxs

neoessaxyforcalmlatargﬂmeservocamttiupedam The following
practical points should be noted:

a. The screen comnections on the kridge elements should be
arranged as shown in Figure 8 so that the capacitance anrrents to graaod
are drawn directly fram the supply and are not permitted to smnt the
elements.

b. The use of a double screen transformer is essential in order
to eliminate the effect of stray capacitance and the ground leakage path

fram the power supply generator or transformer to the ground terminal of
the mill detector.

c. The resistance of arm R3 should be kept as small as possible
in order to minimize frequency variation errors.

d. Magnetic coupling between the power supply transformer and the
mill detector transformer(s) may cause additional errors. The power supply
transformer should be so positioned that, with the bridge in its balanced
cordition, rotation about its axis causes no significant alteration of rull
indication.
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voltage ard frequercy of the supply.

f. If a synchro, resolver,ortransolverlswﬂertest, itshould
preferably be set to zero within #3 mimites of arc.

-g. The accuracy of the bridge camponents should be within
0.1percentofthenmimlvalum

“'t

u‘pn‘:

4.9.10.1.2 Tha Marshall notontionoter, irnre 9 showse the

it
Fig 9 shows

diagram of the potentianetermileFiguremslmthemmthalamhg
network, together with the formila for determining servoocamponent anrent.
It is evident fram the figures that the potenticmeter deperds for its
action on the provision of a arrent which is in phase-opposition to, and
is an integral miltiple of, the servocamponent current. Under balanced
canditions, the servocomponent anrrent is given by the ammeter reading ’
divided by the arrent division ratio, while the applied woltage is given
by the voltmeter reading multiplied by a ratio dependent on the taps of the
transformer T1 from which the voltmeter and servocamaonent are supplied.
'mesewoanpmme:rtinpedamemythenbecalmlatedﬁ:unwatuneter,
voltmeter and ammeter readings.

|3.

, a. The method has the advantages that the meter losses do not
have to be taken into account and servocamponent amnrent is not a limiting
factar, since the arrent divider should be designed to be of very low
resistance so that power dissipation is small. A suitable value for the
flrsttap(dindebymme) is 0.5 odm, as shown in Figure 10.

b. 'narsformernslmldbed&ngrﬂdsoﬂmtﬂaemximmpossmle
load does not significantly affect the voltage ratio between the taps, ard
in use, the tapping points should be chosen to give large deflections on
the voltmeter and wattmeter.

4.9.10.1.3 Incremental induction bridge. Figure 11 shows the circuit
diagram and the appropriate equations for caloulating servocanponent
impedance using the incremental induction bridge. The bridge consists of
the uwnknown (winding undexr test) and resistors Ry, Ry, and R.. The value of
Rbshallbesnallomparedtothetmhm The caxrent through the unknown
causes a voltage drop across R,. R, is in the circuit to campensate for
thevoltagedropacrossl?b 'Ihesettugofﬂmnﬂuctarne(L)balarne
control causes the L isolation amplifier to create a amxrent, in phase
with the generator, to flow in the standard capacitor (C). The resistance
(R) balance cantrol, alang with the RyR. voltage divider and the isolation
amplifiers, cause a carrent to flow in the standard resistor (G), that is
proportional but gpposite in phase to the generator voltage. The combina-
tion of the L carxrrent and the R carrent is adjusted to create a mull on the
detectar. The resistance and inductance can then be read directly from the
dials on the balance control and used to calculate the impedance as shown
in Figqure 11.

21



Downloaded from http://www.everyspec.com

MIL~S5-81963B

4.9,11 Temperature rise. The servocampanent, mounted on the approp-
riate stardard test fixture, shall be placed in a chamber, the volume of
which shall allow between three and five cubic feet of free air space per

. Servomotors and motor-generators shall have the shaft
locked in such a marmer that it cammot rotate. The intermal ambient
temperature of the chamber shall be adjusted to a value within the range
23 42°C. This value shall be recorded amd shall be mintained throughout
the test. 'meDCr&aistameo:fthatwirﬂj:gdaigratedinﬂ:eamlimble
general specification shall be measured and recorded when the
servocamponent. has attained the stabilized non-operating comdition of
4,2.2.1. Allwﬁﬂirgsspecifiedinﬂlea;plicableqaﬁralspecificatim
shall then be energized at the standard rated voltage and
specifiedintreamncahleqaﬁralspecifimtimarﬂﬂnmraistmmof
the designated winding shall be measured when the servocamponent has
attained the stabilized operating condition of 4.2.2.2. The methods used
t&mmmmmmmﬁé@mﬁaﬁﬁfﬁiﬁjﬁfﬁﬂfﬁtéﬁtaﬂ
discannection of that winding from the energizing supply while the
measurements are taken. (Figure 12 shows a suitable circuit for this
purpose.) The temperature rise calculated from the expression which
follows shall be in accordance with 3.6.11.

Terperatire rise, (°C) = 53'—;—3‘-‘- X (234.5 + tp)

where:
R, = resistance of the designated winding at the final stabilized
tamperatire
Re = resistance of the designated winding at the starting
temperature
te = starting temperature
234.5 = 1/0.00427 (0.00427 is the temperature coefficient of
resistance of 100 percent conductivity IACS - International
Amealed Copper Standard - copper at 0°C).
4.9.12 Variation of brush contact resistance. The servoocamponent

shallbeenerglzedfranasamceofoorstantcnrrentmttoexoeed
10m1111amperesarﬂthebrushcmrtactmlstarnevar1at1mbetween
collector rings and brushes as exhibited by a change in voltage between
each set of rotar wirding terminals shall be measured. The rotor shall be
turned at one rpm and after the third revolution, the measurement shall be

perfarmed through a camplete revolution. The varlatmn of Trush contact
resistance shall be in accordance with 3.6.12. For qualification approval,
the variation of brush contact resistance shall be determined by the method
described in 4.9.12.1.

4.9.12.1 Method of measurement for variation of brush contact
resistance. Figure 13 is a basic hridge circuit. Example shown is for
synchro transmitters, receivers, and control transformers. R; resistor is
adjusted to approximately twice the value of the DC rotor resistance. Ry
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resistor is set to 0.5 ams and will be used far setting the limits on the
recarder. R; and R3 resistors are used to balance the hridge. A maximum
of 10 mA through the rotor winding is recommended unless the applicable
specification sheet specifies a lower carrent value. Balancing the bridge
is accamplished by using R, and Ry resistors with a suitable amplification
factor set on the DC amplifier and the center scale DC meter. The -
sensitivity of both instruments is increased as the bridge is being
balanced in order to produce a good mill. If exvessive drifting ooours,
the rotar current should be reduced until a steady mull is achieved. The
sensitivity of the recorder and amplifier are now set at a level that will
give a good reference an the tape when the resistance of Ry is decreased
ard increased fram the 0.5 am setting (0.0 After the reference
marks have been established on the tape, the rotor is turmed by the one rpm
motor with the recorder chart feed set S mm per secard.

g
n
e
*

4.9.13 Electvomagnetic interference. When required by the applicable
general specification, the servocampanent shall be tested far canducted and
radiated electramagnetic interference in accardance with MII~STD-462 while
energized at the standard test voltage on those windings specified in the
a:pncablegmmlspecjficatimmﬂmﬂermemﬂiﬁmsofelecu'imlor
mechanical load also specified therein. The conducted and radiated
electramgnaticmterfererneshallmtemeedmehmitsasspemﬂedin
3.6.13.

4.9.14 Seaurity of terminals or wire leads.

4.9.14.1 Wire leads. The force shall be applied at the extreme emd of
the lead and in a dowrward direction while the sexrvocamponent is held with
1tssraftvertimuyupdardinthecaseofsenmcmpmentsmwleads

B T L. S . N o T g vy P T & g,

ng from the back end of the servocampanent, or while the sexvo-
camponent is held with its shaft harizantal in the case of servocamponents
having leads emerging from the housing periphery. In the latter case, the
servocanponent shall be so held that the lead exit is on the under side.
Far end-emergent leads, the servocamponent shall then. be turned through an
angle of 90 degrees so that the shaft axis is horizontal. while in this
position, the housing shall be rotated once in each direction, clockwise
and caunterclockwise, about the shaft axis through an angle of 360 degrees.
Fors:.de—enmgerrtleads theservocmponentshallthenbebmmedthraghan

— P P - o e 4:4- < B T ] ~—
angle of 90 degrees so that the shaft is vertically upward. While in t

positiaon, the housing shall be turmed once in each direction, clodcmseand
counterclockwise about the axis of emergence of the leads (that is, end
over end), through an angle of 360 degrees. The method of applying force
shall be such that the latter is boarne by both the conductor strands and
the insulation. Wire lead strength shall be in accardance with 3.6.14.1
{see Figure 14).

4.9.14.2 Screw-thread terminals. Each screw—thread terminal shall be

togtad by means of a S-nourd sorineg scale or dead upldhi- am1v1m force

el A B P 7 Wil TR o AL R AR A L g e

mxdtmrdﬂmhaxsmarﬁmtwardfrmthehazsug Each terminal
shall then be subjected to a torgue of 4.5 lb-in by means of a device such
as a torque wrench or torque watch, which applies only torque and not
force. The torque shall be applied clockwise about the centerline of the
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terminal assembly. The specified load shall be increased gradually at a
rate not to exxeed cne pound per secard. Screw~thread terminal
shall be in accordance with 3.6.14.2.

4.9.14.3 Soldexr-pin terminals. Each solder-pin terminal shall be
tested using a two—pound pulling force applied gradually in a direction
parallel with the shaft axis and outward from the housing. The force shall
be applied ance only in each direction specified and shall be maintained

for a period of 5 to 10 seconds. Solder-pin terminal strength shall be in
accordance with 3.6.14.3.

4.10 Envirormmental.

4.10.1 Vibration. Servocamponents shall be tested in accordance with
MII~STD-202, Method 204. Servocampanents larger than size 23 shall be
tested in accordance with requirements of Test Condition A, and sexvo-

size 23 and smaller shall be tested in accordance with the

of Test Condition B. Throughout the test, the servoocamponent
chall be rigidly moemnted on a test fixture, utilizing standard mounting
surfaces, shall be energized and its shaft mechanically loaded and free to
rotate as specified in the applicable general specification. Servo-
caponents shall have an alumimm disc conforming to Figure 1 securely
mounted on the shaft utilizing standard hardware. After campletion of this
test, the servocampanent shall meet the requirements of 3.7.1.

4.10.2 Shock.

4.10.2.1 Shock, specified pulse. Servocamponents shall be tested in
accordance with MIT~-STD-202, Method 213, Test Candition A. The servo-
campanent: shall be securely clamped to a rigid test fixture utilizing
normal mounting surfaces which shall be rigidly mounted on the test device.
During the test, the servocamponent shall have the shaft loaded with the
appropriate disc of Figure 1, or shall be unloaded as called for by the
applicable general specification. The servocamponent shall be energized as
designated in the general specification. The rotar shall be mechanically
free to rotate oar not, also as indicated in the applicable general
specification. After campletion of this test, the servocamponent shall meet
the requirements specified in 3.7.2.1.

4.10.2.2 Shock, high impact. Servocamponents shall be tested in
accordance with MIL~STD~202, Method 207 and shall be rigidly mounted to the
equipment of Fiqure 207-4A therein, utilizing normal mounting surfaces. The
servocamponent shall have the shaft loaded with the appropriate disc of
Figure 1, ar shall be unloaded as called far by the applicable general
specification. The servocamponent shall be energized as designated in the
applicable general specification. After campletion of this test, the
servocarponent shall meet the requirements specified in 3.7.2.2.

4.10.3 Altitude.

4.10.3.1 Altitwde, low temperature. The unenergized servocamponent
shall be placed in a test chamber, the internal ambient temperature of
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which shall be reduced to and controlled at -55 +2°C and the servocamponent
shall be allowed to attain the stabilized nomroperating temperatire
candition of 4.2.2.1. The servocamponent shall then be energized so as to
attain the stabilized operating temperatire condition of 4.2.2.2. The
pressure in the test chamber shall then be reduced to 8.27 Torr (approx-
imtelyem:ivalmttoanalﬂtu:hoflOOOOOfeet) while still in this
specified enviromment, the servocomponent shall be subjjected to and shall

-meet the requirements as specified in 3.7.3.1. —

4.10.3.2 Altitude, high terperatire. The unenergized
shall be placed in a test chamber, the internal ambient temperature of
which-shall be raised to and controlled within +2°C of the high ambient
temperature specified in the applicable general specification and the
servocompanent shall be allowed to attain the stabilized nomroperating
temperature condition of 4.2.2.1. The servocampanent shall then be

P e X 7 I Al el Y s mve— L e et bia-es s'sh
encrgized so0 as to attain the stabilized uta:l.qtl;g temperature condition of

4.2.2.2. The pressure in the test chamber shall then be reduced to 8§.27
Toarr (approaximately equivalent to an altitude of 100,000 feet). while
still in this specified envirament, the servocamponent shall be subjected
to and shall meet the requirements as specified in 3.7.3.2.

4.10.4 Encurance. mlessotimwisespecifiedinﬂleapplicablege:ml
specificatim,ﬂnservwmmmtsmllbeamgizedarﬂeiﬂm'electricany
or mechanically loaded or both and either driven or non-driven as specified

in the applicab irahle coneral smecification and shall rrv:'n_a_fp aor ha mfﬂi

P ATy — e e e o ot 2

mﬂertheapplicablecaﬂltimslmnm'l‘ablen. Onccnpletlmofthe
endurance test the servocamponent shall be subjected to and shall meet the

requirements specified in 3.7.4.
4.10.5 Ambient temperatire.

4.10.5.1 2Ambient low temperatire. The unenergized
shall be placed in a test chamber and mounted on a test fixtire. The
chamber temperature shall be lowered to and maintained at —62° +2°C. The
servocarpmmmslmllbeallmedtoattamthesmbmzedrm-opetamm
temperatire cadition of 4.2.2.1 while in this envircmment. The test
dmnbertanperahnestnllﬂmbermsedtoarﬂcontmllaiat-55°+2°0for
a period of one hour. Atthae:ﬂoftlnsperlodarﬂwmlemthls
enviromment, unless specified otherwise in the applicable specification, the
mntshallbeenerglzedmaccnzdancemth423ardallowedtoattamthe
stabilized operating temperature condition of 4.2.2.2. The servocamponent
shall then meet the requirements specified in 3.7.5.1.

4.10.5.2 Ambient high temperatimre. The unenergized servocamponent
shall be placed in a test chamber and mounted on a test fixture. The

chamber temperature shall be raised to arnd maintained within +2°C of the

high ambient temperature specified in the applicable general specification.
The servocamponent shall then be allowed to attain the stabilized non—
operating temperature condition of 4.2.2.1. Unless specified otherwise in the
applicable general specification, the servocompanent shall be energized in
accordance with 4.2.3 and allowed to attain the stabilized operating
temperatire condition of 4.2.2.2. The servocamponent shall then meet the

requirements specified in 3.7.5.2.
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4.10.6 Moisture resistance. The servocompanent shall be tested in
accordance with MIL-STD-202, Method 106 and the requirements of 3.7.6. The
servocomponent shall be placed in the test chamber with its rotor shaft in
a horizontal position. During the test, half of the qualification sample
(one servocamponent) shall be energized in accordance with 4.2.3 and the
cther half shall be unenergized. Unless specified otherwise in the applicable
general specification, after campletion of the final cycle, the entire
sample (two servocamponents) shall be maintained energized at standard test
canditions (see 4.2.1) for 24 +4 hours. DImmediately after the final
energization period, the servocamponent shall be subjected to ard meet the
requirements as specified in 3.7.6.

4.10.7 Audible poise, structureborne. When specified in the
ag:licablespecificaticnsheet the servocamponent shall be mounted on the
noise test fixture shown in Fiqure 15, unless specified otherwise in the
applicable general specification, by means of the appropriate standard
mounting clamps. A calibrated accelerometer shall be fitted to the
moaunting plate successively in each of the positians shown in Fiqure 16.
The surfaces of the accelerameter and its attachment area shall be coated
lightly with a suitable grease. The. accelerameter shall be attached to the
manting plate with a 10-32UNF-2A stud or bolt whose threads shall be
coated with a suitable grease engaged at least 0.25—-inch deep in the tapped
hole in the plate. The torque usaed in the method of attaching the
accelorometer to the plate shall be as recommended by accelerameter
mamfacturers. The fixture, camplete with servocamponent, shall be
susperﬂedasshawninhgmelﬁins&xﬂmammmerthattheshaftmsam
the top edge of the maunting plate are harizomtal to within 5 degrees.
With the servocamponent unenergized, the prevailing ambient noise level for
the brovad, ane-third octave and narrow bands shall be at least 14 dB below
ﬂrespecifiedma:dmmmiselimitfarﬂueservocxnponentinmatbarﬂqr
at that frequency. Those windings designated in the applicable general
specification shall then be energized as specified therein and the
vilration level of the servocamponent shall be determined and be recorded
far each frequency band. Unless otherwise specified, the one-third octave
and narrow band measurements shall be conducted in that axis of the
servocampanent for which the maxdimum broadband vikration level is recorded.
The structurebarne noise generated in the frequency range of 20 Hz to 9,600
Hz, expressed in terms of acceleration dB above a reference acceleration of
0001cm/secoxﬂ2 (98x10'5g)shallmte)weedthehmtrgvalueor
values specified in the applicable specification sheet. Broadbard
structinebarne noise, expressed in terms of acceleration dB, shall be
neasn’edbynearsofacahhratedtranschwerardvﬂratlm—levelmter
which, including cables and accessories, have a freguency response known to
within +2 dB over the frequency range of 20 Hz to 9,600 Hz. The eguipment
used shall possess a low response to magnetic, electrical and acoustic
fields. No correction for extranecus response shall be permitted in
determining the structireborme noise level of a servocamponent. The
response of the equipment to extraneous fields shall be at least 14 dB
below the maximm noise limits specified for the servocamponent in the
applicable specification sheet. One-third octave bard structureborne noise
shall be measured with the same equipment that is used for the broadband
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noise measurements hut with the addition of ane-third band filters covering

. sy . . :
the rar ge 20 Hz to 8,000 Hz. The Filters shall have I‘E]%’:tlm

characteristics beyond the band edyes at least as good as those required hy
MII~SID-740(SH) and ANSI-S1.11 for octave band filters. The camplete
system, includirng cables and accessories, shall have a response known to
within +2 dB at all band centers within the range. The scanning rate used
for the test shall be not less than 5 seconxds per band. Narrow-band
struchurebarne noise shall be measured with the same equipment as is used -
far the broadband noise measurement hut with the addition of a vilration-
level recorder ard a narrow-bard analyzer capable of being twrned :
continuously or of beiny swept through bard-center frequencies from 20 Hz

to 9,600 Hz. The camplete system, including cables and accessaries, shall
havearespaselcmbowithinﬂdnatanbmmtrequaﬂesinme
range. The scamning ar sweeping rate used for the test shall not exceed
(one=half x filter width in Hz?) 200 Hz per second. The servocomponent

shallmeettherequiranmtsass;:ecifiedm37?.

4.10.8 Bplosion resistance. For certain specialized requirements,
servocamponents may be called upon to operate in flammable atmospheres. In
view of their light form of construction, the servocamponents carmot be
made intrinsically explosion-proof, mor can it be ensured, unless size amd
weight penalties be accepted, thatevenasermcmporm'rtdevoidofmmag
electrical contacts will be intrinsically safe since its operating suxrface
temperature may well exceed the ignition temperature of the flammable
atmosphere., Testing for either 200 ar 2,000 hours, dependent upon the
degree of acceptable risk and on the natwre of the atmosphere, is needed to
ascertain the explosion characteristics of a servocamponent. Accardingly,
ard in view of the probable low incidence of requirements for explosion-
proof servocampanents, no test for such characteristics is specified in
this document. Should a requirement arise, it will be the responsibility
of the qualifying activity concerned to specify the explosion tests to be
performed on a servocamponent to satisfy its requirements. It is
recommended, however, that if such a test is invoked, it should be applied
to servocamponents which have campleted all qualification approval tests
other than salt atmosphere, if appropriate, so that the condition of the
tastservoca:pormtswulapp:mnmtethatwmmlstypicalafte:ra
considerable period of service, The servocamponent shall meet the
requirements specified in 3.7.8.

4.10.9 Salt atmosphere. Servooamponents shall be tested in accordance
with MII~STD-202, Method 101, Test Coandition B, with a 5 percent salt
solution. The servocamponent shall be placed in the test chamber with its
shaft horizental and supported in a manner that provides line contact on
material impervious to the effects of salt moisture and permit maximum
circulation of the atmosphere about the servocomponent. After completion
of the test, the servocamponent shall meet the requirements specified in
3.7.9.

4.11 Inspection of packaging. Sample packages and lpac:ks shall be
selected and inspected in accordance with MII~S-12134.
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5. PACKRGING

5.1 Packaging and packing. Packaging shall conform to MII~$-12134.
Mimmnnpaddngshanbelevelc unless specified otherwise on the
comtract (see 6.2e).

6. NOTES

(This section contains infarmation of a general or explanatory nature that
may be helpful, hut is not mardatory.)

6.1 Intended use. Servoocomponents covered by this specification are
intended far use in military systems for fire comtrol, radar, navigation,
quided missiles, and other precision applications. .

6.2 Acuisition requirements. Acquisition documents should specify
the following:

a. Title, mmber, and date of this specification

b. Title, mmber, and date of the applicable general
specification

c. Title, mmber, arﬂdateoftheappllcablespecificatimsheet,
thecmnletermsmc]ahxre ard the militarv vart mmber

el o | = e Lo Ly e AL

d. Issue of the DODISS to be cited in the solicitation, and if
required, the specific issue of individual documents referenced (see 2.1)

e. Whether first article inspection is required (3.3)

f. lLewvel of packaging and packing, if other than level C
(specified in 5.1)

6.3 Consideration of data requirements. The following data
requirements should be considered when this specification is applied on a
contract. The applicable Data Item D&scriptions (DID's) should be reviewed
in conjunction with the specific aoquisition to ensure that only essential
data are requested/provided and that the DID's are tailored to reflect the
requirements of the specific acquisition. To ensure correct contractual
application of the data requirements, a Contract Data Requirements List (DD
Form 1423) mast be prepared to obtain the data, except where DOD FAR
Supplement 27.475~-1 exempts the requirement for a DD Form 1423.

Reference Suggested
Paragraph DID NMumber: DID Title ‘failoring
4.1.3 DI-5247 Test Reports Use contractor

format
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6.4 First article ingpection. When first article inspection is
required, mfarmatlmpertanmmgtotheproductscweredtytrns
specification should be cbtained from the contracting activity for the
specific contracts involved.” Invitations for bids should provide that the
Govenmrtmﬂnrigtﬁhwaiveﬂmmﬁmtforsanplesfor
first article inspection to those bidders offering a product which has been
previousl acquired or tested by the Govermment, and that bidders offering

such products, who wish to rely on such production ar test, must furnish
evidence with the bid that prior Goverrment approval is presently
appropriate for the pending comtract. Bidders should not submit alternate
bids unless specifically reguested to do so in the solicitation.

6.5 Definitions. Defimtia'\sareexplamedmtheapphcablegeneml
specification.

6.6 Relationship with servocomponent class specifications. This
spwlfmumcm'solidatesreerementsmﬂtestsoummtomneemstj:g
analog and digital and analog/digital precision instrument rotating
Wspeciﬁcaﬂmarﬂhasbeenmsmdfortmmspm

a. FElimination of miltiple. revisions or amendments to effect the
samedﬁngesinnﬂlvxdualservocmpmentclassspemflcatimforthe
pnmarypmposeofupdathgﬂmere;mremrtsarﬂtestsrecessaxytoahgn
them with other servocamponent class SpelelcathDS

b. Prw1demremeamngfulccvemmentardnﬁustrypart1c1patmn
byhlghllghtl.lg specific design, test, and envirormental criteria of the
latest engineering developments that are cammon to the follow:mg

specifications:

MI1~S-20708 Synchros, General Specification for

MIL~S5—-22432 Servomotor, General Specification for

MIL~S-22820 Servcmntm:—’l‘amaneter Ge.nerator AC, General
Wl“ tion far

MIL~T-22821 Tachometer Generator AC, Gene.ral Specification
far

MIL~R-23417 Resolver, Electrical, General Specification for

MIL~R-50781 Resolvers, Electrical, Linear: General
Specification for

MII~E-81512 Encoder, Shaft. Position to Digital, Contact
Type, Altitude Reporting, General Specification
for

MIT~5-81746 Servtorgs, General Specification far

MIL~T-83727 Transolver, General Specification for

6.7. Subiject term (key word) listing.

Bearings

Encoders

Dielectric withstanding voltage
Electrolytic corrosion

First article
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Dpedance

Insulation resistance
Qualification

Qualified Products List (QPL)
Quality confarmance .
Resolvers
Servomotor-tachaneter generator
Servanctors

Servtorgs .
Specification sheets
Synchros

Tachaneter generators
Transolvers

6.8 M_M 'memarglrsofthlsspeca.ficata.mare
marked with asterisks to indicate where changes {additions, modifications,
carrections, deletions) from the previous issue were made. This was done
as a convenience only and the Govermment assumes no liability whatsoever
for any inaconmacies in these notations. Bidders and contractors are
cautimedtoevaluatetherequjxmentsofthlsdoumermmsedmmeam:e
content, irrespective of the marginal notations and relationship to the
last previcus issue.

-Internationa) standardization agreements. Certain provisions of

thic srecification are the subiect of international cfnrﬂaniivaf'im

' J e A A R enloa 4 S8 e

agreementreadledbythemomﬁdngcrwponmlogueammgltal
Servocampanents (AC/301({SG/A) (‘PE/B)) When amendment, revision, or
cancellation of this specification is proposed which affects or violates
the international agreement concerned, the preparing activity will take
appropriate reconciliation action through internaticnal standardization
charmels including departmental standardization offices, if required.

6.10 Applicable international documentation. NATO doauments applicable
to this specification are Allied Standard Publication (AStanP)-4, Volume
5990 Chapter 3, NATO Electronic/Electrical Technical Recammendation,
GeneralRequlremenEarﬂOmmnTests and AstanP-5, Volume 5990 Chapter 3,
NATO Q.lallty Assessment Recammendation for Electronic/Electrical Parts,

General Requirements and Cammon Tests.

6.11 OQualification. With respect to products requiring quallflcatlcm,
awards will be made only for products which are, at the time set for opening
of bids, qualified for inclusion in the applicable Qualified Products List
vmetherornotsudiproductshaveactuallybeensolistedbythatdate. The
attention of the suppliers is called to this requirement, and manufacturers
are urged to arrange to have the products they propose to offer to the
Federal Goverrment tested for qualification in order that they may be
eligible to be awarded contracts or orders for the products covered by this
specification. The activity responsible for the Qualified Products List and
information pertaining to qualification of products are listed in the
applicable general specification.
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TABLE IT. Endurance test time schedule.
SPECIFICATION NUWMBER
| MIL-5-20708
MI1~5-22432 MI1~R-23417
MIL~5-22820 MI1~R-50781
MIL~T-22821 MI1~T-83727 Shaft
Position
Time 1/ | Temperature | Time 1/ Temperature
(Hours) _ ~°c (Bours) °C
64+2 | 5545 64 + 2 —25 + 5° Horizontal
24 + 2 H 2/ 24 + 2 H 2/ Vertically Upward
24 + 2 H 2/ 24 + 2 H 2/ 45° Upward
24 + 2 H2 / 24 + 2 H 2/ 45° Dowrsard
24 + 2 H 2/ 24 + 2 H2 Vertically Downward
740 + 4 15° to 30° 1840 + 4 15° to 30° Horizontal
(see 4.2.1) (see 4.2.1) '
100 +3 | 3/ 100 + 5° Horizontal
NOTES:

1/ 50 percvent of rotation to be W and 50 percent of rotation to be
OCH.

2/ H is the ambient temperature specified in the applicable
general specification.

3/ For MII~S-22432 and MIL~S-22820, the 100 hrs at 100°C portion of the
tastshallbepexfornedatmax;mmpoﬁrmtput as gpecified in

T - -

T ] o_nmnan
MULAOTLLG 3L AIM MM OTL£L84V.
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M
Y o

. D — | —— — —
J___ |
-y B [
[ 2 HOLES EQ SP .109 DIA. —=] |=— 1875
.125 DEEP ON "M" CONC "D"
SERVO- DIMENSIONS
COMPONENT A B o , D Me
SIZE INCH INCH INCH INCH INCH
11, 15, 18 2.0 1875 .26 1875 .375
23 2.0 3125 .60 .2410 437
31, 37 2.7, 3.3 325 60 2M0 437

= FOR MOUNTING WITH STANDARD DRIVE WASHER

FIGURE 1A. Standard _disc_for loading size 11, 15, 18,
23, M, and 37 servocomponent shaft.

i i
\‘y\_ 3 SOCKET SET SCREWS ' '[
4—40 UNC—2A X .25 LONG bt
] 1.00
i
{
]

S
I
il

3 HOLES EQUALLY SPACED — rem—— 1875
TAPPED 4—40 UNC-2B

HING, 1D .0903 —-0.0000
+0.0005
0D 150 TO BE TNIGHT

PUSH FIT IN DISC BORE

SPLIT BRASS BUSH

FIGURE 18B. Siondard disc for lcading size Q5 ond 08
servocomponent shaft.

NQOTES:
t. MATERIAL: ALUMINUM ALLOY, QQ-A-250/4
2. UNLESS OTHERWISE SPECIFIED, DIMENSIONS ARE IN 1NCHES
3. TOLERANCES ON DIMENSIONS ARE +.005.
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MANUFACTURER'S
?ER:AL NUMBER .
SEQUENTIALLY FOR
E‘SE’EE:%'-T‘;T%‘;E EACH CONTRACT OR
SUPPLY VOLTS _ PURCHASE ORDER)
. DATE OF
N (SEE NOTE 4) S~ MANUFACTURE T_EFEPL’..E,Q'&Y KHZ) )
\\ \ TRy PR RS \ (SEE NOTE 4} ;
o
e ea—— L
__________} 1 C

-

il

——————————
——mm——————)

r
]
[

———

_:(:L
T

T e e ————— T ———— T . o —— — o - o et B o e e e o S P

NATIONAL MANUFACTURER'S NAME,
STOCK NUMBER CAGE, AND

CONTRACT NUMBER

NUMBER _
(SEE NOTE 4)
LIMITING ENVELOPE

(REFERENCE ONLY)

SERVOCOMPONENT A B C D E
SIZE INCH INCH INCH INCH INCH
05 1.50 0.625 0.0625 | 0.125 | 0.0625
08 2.25 0625 | 00625 | 0.125 | 0.0625
11, 15 3.00 0.75 0.094 0.125 | 0.094
18, 23, 31, 37 3625 | 100 0.094 0.25 0.094
NOTES:

1. DIMENSIONS — MINIMUM SIZE IS SHOWN.
2. LETTERING — GOTHIC OR FUTURA TYPE CAPITALS WITHOUT SERIFS.
3. LEGEND SHALL BE C LOCATED, BOTH HORIZONTALLY

AND VERTICALLY.

4. NOMENCLATURE, PART IDENTIFYING NUMBER, VOLTAGE AND
FREQUENCY SHALL BE AS SPECIFIED IN THE APPLICABLE GENERAL
SPECIFICATION, .

FIGURE 2. Standard macking.
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Bl__ . 187 +.005 5.00 , 7S q . {"’
| Y
I ] ]
—— 187
R ] 1 _‘L 5
— — -1 - —F—
T 1 T &
B/2 | / I
l 3.00
/ L / L4 L
SEE NOTE 3 L e notE 5
PLATE BASE
MATERIAL:  ALUMINUM ALLOY, MATERIAL: LAMINATED PHENOUC
00-A-250/4

FINISH: ANODIZE. PER MIL—A-8625,

TYPE Il, CLASS 2 BLACK

TABLE OF LETTERED DIMENSIONS
SIZE A B x.010
05 0.376 2,214
08 0.507 2,439
" 1.001 3.200
15 1.313 4.300
18 1.563 5.250

BASE

ALL DIMENSIONS ARE IN INCHES.

2. UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE: 2 PLACE DECIMALS +.02
+.010
3 PLACE DECIMALS - 000
3. THREE THREADED HOLES EQUALLY SPACED ON A DIAMETER APPROPRIATE FOR THE
MOUNTING HARDWARE USED.
4. MOUNTING HARDWARE CLAMP ASSEMBLY PER MS171B3 OR EQUIVALENT, DIMENSIONED
FOR THE PARTICULAR SERVOCOMPONENT.
5. SLOT IN BASE SHALL BE LIGHT PRESS FIT WITH PLATE.
FIGURE 3. Stondard test fixture for servocomponents up to size 18.
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6-32 UNC-2B X .25 DEEP
{z PLACES)

A THRU —

&8 .188 DEEP —

17 BUATE
| MATERIAL:  7/168" STOCK ALUMINUM
- 188 - ALLOY, QQ-A-250/4
FINISH: ANODIZE PER MIL-A-8625,
SEE NOTE 3 . TYPE N, CLASS 2 BLACK

/
N

— Dy
j==i3
.25 —'-I
== H

| G -
6-32 UNC~2B X .25 DEEP
BASE AND SUPPORT IN BASE (2 PLACES)
MATERIAL: LAMINATED PHENOLIC .150.8" CLEARANCE HOLE THRU SUPPORT
COUNTERSINK TO .284_& (4 PLACES)
TABLE OF LETTERED DIMENSIONS
SIZE A ] C 3] E F G H J K
23 2001 | 2280 600 ) 475 [ 4875 | 6.892 ) 9.00 | 0.75 0.25 1.00
3 2.751 310 | 825 | 475 | 4875 | 6892 | 9.00 | 0.75 0.25 1.00
37 3376 | 3635] 1032 | 9.75 |10.250 [ 14,495 | 20.00 | 2.00 0.50 2.00

1. ALL DIMENSIONS ARE IN INCHES.

2. UNLESS OTHERWISE SPECIFIED. TOLERANCES SHALL BE: 2 PLACE DECIMALS +.02
3 PLACE DECIMALS +.910
-.000

3. THREE THREADED HOLES EQUALLY SPACED ON A DIAMETER APPROPRIATE FOR THE
MOUNTING HARDWARE USED.

4. MOUNTING HARDWARE CLAMP ASSEMBLY PER MS17183 OR EQUIVALENT, DIMENSIONED
FOR THE PARTICULAR SERVOCOMPONENT.

FIGURE 4. Stondord test fixture for servocomponenis
size 23 and larger.
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f MOUNTING SURFACE
—
AXIS OF i

ROTATION ROTOR

FIGURE 5. Moment of inertio by _trifilor suspension

with_rotor in_place.
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-.'
i
4_;—
3
(o3
W
o
o
——

IS, JESS———

H oo
0-80 UNF-28 H 0-80 UNF-2A
DIMENSIONS OF MOUNTED o
" TORQUE DIAL WEIGHTS + 3 PERCENT |  RADIUS
H K L
oz—in inch inch inch ounces inch
.02 .062 .262 - .078 033 .600
.03 .062 325 .078 .050 .600
.04 157 .242 A7 067 | .600
.05 150 -267 A7 083 .600
.06 125 .324 141 .100 .600
.07 125 .346 a4 a7 600
.08 A25 .373 a4 33 .600
09 236 .288 .250 50 .600
10 236 .300 250 | - .66 600
.20 351 -350 .250 333 .600
.50 180 .597 ‘ .203 .500 1.000

NOTES:

1. UNLESS OTHERWISE SPECIFIED, DIMENSIONS ARE [N INCHES. TOLERANCES

SHALL BE:  +.005 ON DECIMALS
+1' ON ANGLES

2. MATERIAL: BRASS, Q0-B-637, ALLOY NQ. 462

3. THIS TABLE CONTAINS EXAMPLES OF TORQUE DEVELOPED; OTHER VALUES
MAY BE OBTAINED AS REQUIRED.

FIGURE 6. Weightis for mechonicol breakaway torgue tests.

39



Downloaded from http://www.everyspec.com

MIL-5-819638B
DRILL 4 HOLES 0.108 DiA.
ENGRAVE NUMBER -
0.125 HIGH _ EQUALLY SPACED ON DIA. "H

FASTEN HUB AND DISC TOGETHER
WITH FOUR O-BO UNF-2A FILUSTER
T1T3 HEAD SCREWS EQUALLY SPACED

A ON DIA. “N”

DRILL- 2 HOLES 0.0825 DIA. ON "B” DIA.
(USED FOR FRICTICN TORQUE TESTS)

A 016 £ .001
I | I [~ 048  .001

1

.-

HuB W ]
_/a-lo{—g-¥ BREAK EDGE
0.031 RADIUS
—-I'E'P.— NOTES:

1. ALL DIMENSIONS ARE IN INCHES.
2, UNLESS OTHERWISE SPECIFIED, TOLERANCES ARE:

ot — F" ] 3 PLACE DECIMALS #.005
2 PLACE DECIMALS .02
ANGLES 1
DISC AND HUB

3. MATERIAL: ALUMINUM ALLOY, QQO-A-250/4
FINISH:  ANCDIZE PER MIL—-A-B625, TYPE 1,
CLASS 2, BLACK

A B C D E F G H N
- +.002 | +.00041 +.005 ! +.001 - +.005
-.002 | —.0000; —.C00 | —.0C0 —.000 — -
SIZE inch inch inch inch inch inch inch inch inch

05, 0B | 1.50 1.20 .5625 | .1250 .250 .8125 | .300 375 .687
11, 15 | 1.50 1.20 5625 | 1875 .250 8125 | .300 375 .687

18 2.00 1.20 5625 | 1875 .250 8125 | .300 .375 .687
23 2.67 2.00 625 .2410 3125 .875 .350 437 .750

31, 37 | 3.50 2.00 .625 2410 | L3125 875 330 437 | 730

FIGURE 7. Digls for mechagnicol_breakaoway torque,
synchronizing time, ond spinning tests.
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C2

0 =%/ @ W/
. ‘ C3
| R3 |
v .

DOUBLE—~SCREEN

TRANSFORMER
NULL
DETECTOR
R—R‘R’1 I CR.R.~ 2R R.C.C,) w = 2nf
_R2(+w2323 W Rybgby
L = R,R,C,(1—u’R R,C,C,)

FIGURE 8. Wein—modified Maxwell bridge.
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DIVIDE
Y

vy

00

N

100

50

20

10

ASSUMING RESISTANCE VALUES AS SHOWN

18(R1=05+1.5 _____ Rn)-—“RR‘l:O
THEREFORE

1g (Ry+ 05 + 1.5 ————— Rn)

1S_ R1

FIGURE 10. Current division circuit of Marsholl potentiometer.
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1 1 Ry Ro
| ! . AN
|§ L |
|=2‘ I
il <
I S
GEN -
%Rb Rc
© Q)
1 L L 1

g

C = Stondard Capacitor

G = Standard Resistor
(Values of C ond G will be determined by the frequency of the
generator (GEN) voltage.

Rectangular Impedance is R + JX{ with R read directly from
Diai "R” ond the X| colculated from Xy = 2mFL with the L

read directly from Dial "L".

Polor Impedance is Z at an angie of X. The angie derived
from Tan @ =
XL

H =
Z derived from Z v R2+XL2

incrementol _induction bridge.

44



APPUED

NOTE:

Downloaded from http://www.everyspec.com

MIL—-S—81963B
VOLTAGE I
, N WINDING
. - { /1 1 UNDER
TEST
by
es
. BR1 BR2
R De
BRIDGE
Sy i | |
. JU

T 1:1 TRANSFORMER RATED AT 250 VA.
R 250 OHMS, 100 WATTS VARIABLE RESISTOR
Ci, C2, C3, 400 uf, 115 V.A.C. CAPACITORS

THE APPLIED AC TO THE CIRCUIT SHOULD BE ADJUSTED SO THAT THE
FULL ENERGIZING VOLTAGE IS APPLIED TO THE WINDING. THE TRANS-
FORMER T HAS ITS SECONDARY AND PRIMARY WINDINGS CONNECTED

SO THAT THE AC VOLTAGE ACROSS THE BRIDGE IS LOW, (LESS THAN
1.5 VOLTS). SUITABLE ADJUSTMENTS CAN BE MADE WITH THE VARIABLE
RESISTOR "R". THE BRIDGE IS THEN USED TO MEASURE THE KNOWN
RESISTANCE OF THE TRANSFORMER T SECONDARY PLUS THAT OF THE
WINDING UNDER TEST.

FIGURE 12. Circuit diagram_for_temperoture rise test.
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L oc [
AMPLIFIER |, | RECORDER
CENTER
SCALE
DC METER
SERVOCOMPONENT
UNDER TEST

M — MOTOR, 1 REV/MIN.
R1 — RESISTOR, DECADE, 1K
R2, R3 — RESISTOR, DECADE, 10K
R4 — RESISTOR, DECADE, 10 OHM

NOTE:

1. A CURRENT-LIMITING RESISTOR. (1K), IF REQUIRED,
WOULD BE CONNECTED IN SERIES WiITH THE DC SOURCE.

FIGURE 13. Brush _contoct resistonce varigtion test circuit.
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END EMERGENT LEADS

/
/ ——--‘
| e N A ROTATE ONCE IN EACH DIRECTION
o A g ABOUT THE SHAFT AXIS WITH

Ky |
% WEIGHT ATTACHED TO EACH LEAD N TURN
AR g
-
% YN
) \

l\ ROTATE ONCE IN EACH

~ DIRECTION (360° END)
OVER END) WITH WEIGHT
ATTACHED TO EACH

LEAD N TURN
NOTE: WEIGHT TO BE
BORNE BY BOTH SIDE EMERGENT LEADS
CONDUCTORS AND | I
INSULATION

FIGURE 14. Leod_wire stress ftest.
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6.00 10-32 UNF-28
500 - _ THREAD THROUGH .
l" PLATE
TABLE OF LETTERED DIMENSIONS
1 ) SIZE A B -
—t T 05 0.376 3.50
08 0.501 375
T g 475 6.00 " 1.001 4.00
“ ! i5 1313 494
I_L ' } I I 18 1.563 4.28
75— Z
23 2.000 4,81
SEE NOTE :ﬁ 8-32 UNC-268 :
A X .2% DEEP 4 HOLES »n 2.751 518
BLATE 37 3.376 5.8
MATERIAL: ALUMINUM ALLOY QO-A-250/4
FINISH: ANODIZE PER MIL-A-B625,
TYPE 8, CLASS 2 BLACK 10-32UNF—2B
X .75 DEEP 3 HOLES
.50 _>\ SUPPORT —
PLATE —" " B-32 UNC-2A w/NUT il I
=] 6.875 150 O CLEARANCE HOLE :
IN BASE (4 PLACES) 2 Y
BASE
25 —= 375
1 o %) { {
: Kol =
T _IAi-_ h, T -1 } t_g r
-1 .25 i
l-——212 —-l-—— 4625 ——I\ "l 3
—— 75
9.00
BASE_AND_SUPPORT +150 @ THRU BASE

MATERIAL: LAMINATED PHENOQLIC

6-32 UNC—2B X .25 DEEP
IN BASE (2 PLACES)

.150,.8° CLEARANCE HOLE THRU SUPPORT
COUNTERSINK TO .284_ 2" (4 PLACES)

NOTES:
1. ALL DIMENSIONS ARE IN INCHES.

2. UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE:

COUNTERSINK TO
.284 @ (2 HOLES)

2 PLACE DECIMALS .02

3 PLACE DECIMALS +.010
-.000

3. THREE THREADED HOLES EQUALLY SPACED ON A DIAMETER APPROPRIATE FOR THE

MOUNTING HARDWARE USED.

4. MOUNTING HARDWARE CLAMP ASSEMBLY PER MS17183, OR EQUIVALENT,
DIMENSIONED FOR THE PARTICULAR SERVOCOMPONENT,

FIGURE 15. Structureborne noise test fixiure.
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STRUCTUREBORNE NOISE
ACCELEROMETER -
MOUNTING LOCATIONS
10-32 UNC-28

(4 HOLES)

')
\\ —=—— RUBBER BANDS

~m——— NYLON CORD

- X" AXIS

"Z" AXIS

FIGURE 16. Test fixture gpplication for structureborne noise test.
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