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GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1 E

1.1 Scope. This specification covers the general requirements for
servamotors. It is not camplete in itself, ut should be used in

conjunctlon with MII~S-81963 which will farm an inherent part of this
b}ﬂ.—-LLLL—dL..LU‘Ho

1.2 Classification.

1.2.1 Nomenclature. The namenclature consists of the item name,
followed by a type designation which mlwes a md.:.flcatlon letter and a

- Y oA L o2 — e Y

mu.tary part mmber. All servanotors nav.ux; the same c&s;gn namenclature

.
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. The type d&lcmatxon is made up of a cambination of

-l

chglts and letters as ey,plauwed in the following paragraphs The type
designation of 26-volt servamctors should be preceded by "26V". The
camplete namenclature of a size 15, 400-hertz servamotor is illustrated in
Table I. Namenclature for new servamotor types will be assigned by the
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1.2.1.1 Size. The first two digits designate the maximm diameter in
tenths of an inch. If the diameter is not exactly a whole mumber of
tenths, the next higher tenth is used.

1.2.1.2 ng:g;i_@. The succeeding groap of two letters () indicates
the finction i f a servaomotor.

ils ol a servamotar.

the servomotor will be followed Iy a second two
letter group (separated by a hyphen) imdicating
the function of the tachameter generator in
accaordance with the general specification,
MIT~S-22820, Servamctar-Tachameter Generator

VIR o 1Y

{(for example, SH-0G) .

1.2.1.3 Supply Frequency. The succeeding digit(s) indicate the
frequency of the power source in accordance with the following code:

- v P
60 6
400 4

1.2.1.4 Design mdification. An upper case letter "A" following the
frequency digit indicates the original or basic design of a standard
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upper case letter "B". Succeeding design modifications will be inchm;ted

| o,% "C“itg' etc., except the use of letters "I, YLn", "O" and "Q" is

1.2.2 Part identifving mmber. The part identifying number (PIN)
————on ool o md Sdan ) ondnde man nu“ ol bemomd e smecmmleman ol delua swmm et €3 cnnded man sebnsnds fem
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including the revision letter), an assigned dash rmumber and an upper case
suffix letter desianating the latest mxdification letter in the type
designation, as shown in Table II.

1.2.3 Illustration. A servamctor classified as 15M4C (see Table I)
indicates the second modificatian to the original design of a 115-volt,
ANA _Tomnadeor mmcew s e man e R a3 DS e ade —dmen deleea @ < e ——
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2. APPLICABLE DOCIMENTS
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2.1 Govermment aocCumernts.

2.1.1 Specifications and standards. The following specifications and

stardards farm a part of this specn_flcatlon to the extent specified herein.
Unless otherwise specified, the issues of these doc:.ments are those listed

in the issue of the Depart:ne.nt of Defense Index of Specifications and Stand-
ards (DODISS) and supplement thereto, cited in the solicitation (sees 6.2).
SPECTFICATIONS
MILITARY
MIT~C-13924 Coating, Oxide, Black for Farrous Metals
MIT~S-22820 Servamotar-Tachameter Generators, AC,
General Specificatiaon For
MI1~S-81963 Servocamponents, Precision Instrument,

Rotating, Cammon Requirements and Tests

MIT-W-16878/4 Wire, Electrical, Polytetrafluaroethylene
(P’I‘FE) I.nsqlated 200°c 600 Volts, Extxuded
Insulatian

MIL~-S-22432/9E Servamotor, Type 18S4C

MT1~-S-22432/31D Servamotor, Type 11SM4C
STANDARDS
MILITARY
MS17182 Terminal, Lug, Crimp Style, Copper, Insulated

(Servocamponents) , Type II, Class I, for 125°
tigrade Total Conductor Temperature

MS17183 Clamp Assembly

MS17186 Washer, Drive

MS17187 Nut., Plain, Hexagon

MS35276 Screw, Machine-Drilled Fillister Head, Slotted,
Corrosion-Resisting Steel, Passivated, UNF-2A

MS35338 washer, Lock-Spring, Helical, Regular

(Medium) Series

(Unless otherwise indicated, copies of federal and military specifications,
starxiards and handbocks are available from the Naval Publications and Forms
Center, (Attn: Documents Order Desk), Bldg. 4D, 700 Robbins Avenue,
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2.2 Non-Govermment publications. The following documents form a part
ofthisdoamenttot‘neextentspecifiedherein Unless otherwise

::"k.m.'““'ifi&‘i, the issues of the documents which are DOD duupu::u. are those
listed in the issue of the DODISS cited in the solicitation. Unless

S Ak B el A

otherwise specified, the issues of documents not listed in the DODISS are
the issues of the documents cited in the solicitation (see 6.2).

AMERICAN GEAR MANUFACTURERS ASSOCTATION (AGMA)

AMA 207.06 Tooth Proportians for Fine Pitch Involute
Spar amd Helical Gears

AGMA 2000-A Gear Classification amd Inspection Bandbook
Tolerances arnd Measuring Methods for
Unassembled Spur and Helical Gears (Including

Matrir Vrvn*nm'l ort-c)

ALk A AAga VR AN T

(Application for copies should be addressed to the American Gear Mamufac—
turers Association, 1500 King Street, Suite 201, Alexandria, VA 22314.)

P Uiy, R QR Y S R, B, DR A P T

(Non-Govermment standards and other pablicatians are normally available
1 or Asctrriter-n tha r\mmnﬁ-c ThAaca
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supersedes applicable laws and regulations unless a specific ecatptlm has
been obtained.

ITREMENTS

w

1 Sneci 1fication sheets. The irdividual item recuirements shall be

e A St R G sy -~aa ¥ Al a U a A i, iR e

3. {
as specified herein, in MII~S-81963, and in accordance with the applicable
specification sheets. 1In the event of any conflict between the requirements
of MII~S-81963, this specification, and the specification sheet, the latter
shall govern.

e Tyt avr+i~lns IMAr et €5 a3 Pwr s vt v Ty v v rd e s
-~ e L 4 2d DO QAL AN AT . AR A=Y Dk—c\.&.k‘ 44 LJ‘ [ {4 IL.LG\.;\_JJI\:, ac-ly .L\.‘\ \bw
6.3), servomotors furnished under this specification cshall be subjected to

first article inspection (see 4.4).

3.3 Design and construction. Servamotors shall be of the design,
canstruction and physical dimensions specified (see 3.1).

3.3.1 Direction of rotation. The standard (positive) direction of

rotation of the chaft is counterclockwice wvhen the servamotor ics vismed from

——e e e A e Y s VVa an—a s VAN A

the shaft extension end.
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3.3.2 Parts, materials and processes. Parts, materials and processes
shall confarm to the speci.ﬁcatiors of MIL~5-81963. Finish of the housing
may be black in accordance with MIL~C-13524, if reguired for a specific

e b imo e =la)

L PAISOT .

3.3.3 Termination identificatjon. When screw and solder pin terminals
are specified, the terminals shall conform to the requirements of
MI1~S-81963. When wire leads are used, the wire far size 08, 11 ard 15

—r. 1"

servanctars shall be lym E-z2Z in accardance with !'U_Ll'w-lbblb/‘i, and shail

'L-.A YA Al v el S ara vt b Ml TTT nhws 1oaarkc ehn11 )-.n a h-nrnvmwr\
Coall COOsSa i WL&JJ.LGJLJC Wildl laiol ddd e NMILT T ACRAS oaMidid T adimaily

of 18 inches lang ard shall be tinned O 25 inch. Identification of termimal
screw, solder pin ar wire lead types shall be as specified in Table III and
Figure 1 herein. Terminal hardware is listed in Table IV.

3.3.4 Rated wvoltages. The rated voltages of a servamotor are those
voltages specified in the specification sheet far the reference and control

windinoe (caoo &_4)

VS dd Pt Poyes \ S W e R e

3.3.5 Dimensions. Outline drawings for the different sizes of
- servamotors are -included as Figures 2 amd 3. Lettered dimensions shown on -
the autline drawings are provided in Table V.

3.3.6 Storage. Servomotors shall be capable of starage in ambient

temperatures ranging from -62°C + 2°C to 100°C * 2°C.

3.3.7 Spur gear data. Spur gears shall be designed to meet
AGMA 207.0€, “Tooth Propartions far Fine Pitch Involute Spur ard Helical

~— [ 1] Ji. . b -1 | SN

LEALS. LWJI Lurm S‘ml EE IU..L.L aepul mVO.LULoe- D{.XLL QWb bLm.L [® =
f-oc‘-nﬂ +n ACMA '){'\M..h 'l(‘.@:n- Maces an¢-1r\n arnd TnM\m ﬂ:anﬁ'hnﬁl{
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Tolerances arnd Measur;\.ng Methods far Unassembled Spur and Helical Gears
(Including Metric BEgquivalents).*"

3.4 Performance requirements.

3.4.1 Visual and mechanical ;mion. Visual ard mechanical
incnection shall be nerformad in accordar with T

-_—— e A e aRNS nCe withn

reguirements of 4.9.1 of MIL~S-81963.

3.4.2 Shaft radial and end plav. Radial play and end play shall not
exceed the values specified in the specifimtion sheet when measured with &

R S ~ e

dial imdicator gauge graduated to 0.0001 inch (see 4.6.2).

2.4.3 Total shaft nmout. When tested in accordance with 4.€.3, the

totalnnnltofthesmothportlonoftheshaftmllnotexoeedthevalue
specified in the applicable specification sheet.

3.4.4 M&LM 'Ihenmentofinertiaoftherotor

shall be no greater than that specified in the applicable specification
sheet (see 4.6.4).

3.4.5 Dielectric withstanding voltage. When tested in accordance with
4.6.5 and Table VI, the servamotor shall meet the requirements of
MI1~S-81963.

PN R

r
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3.4.6 Insulation resistance. wWhen tested in accordance with 4.6.6,
insulatimrasistaxneneas&manentsshallmeettrereqmﬁrementsof
MI1I~5-81963. Insulation resistance measurements shall be perfarmed in the
presence of a relative humidity of 40 to 55 percent.

3.4.7 Electrical breakawav torgue (minimm starting voltage). When
tested in accordance with 4.6.7, electrlmlbreakawaytorqueofthe
servamotar shall be no greater than that voltage specified in the applicable
specification sheet.

4.9 Power. When tested in accordance with 4.6.9, thepowerccnsxmed

e ) st B | T o o 2

otor shall be within the limits speculea in the a;p.u.cam.e

3.4.11 Single phasing. When tested in acoardance with 4.6.11, the
servanotar shall be considered a failure if the shaft cantimes to rotate
lcrnerthanlSsecaﬁsaftertherawvaloftheenergxzatlmvoltaqeto

either winding.
3.4.12 No-load speed. When tested in accordance with 4.6.12, the

6
m‘l of tho eh:f:d- 4n nit‘)\m Aivan i chall e s Y aces than the value
soec:Lfled in the applicable specification sheet.
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3.4.13 Stall torgue. When tested in accordance with 4.6.13, the stall
tarque, inbothsens%ofccxmle_rdnlgenergizatim, shall be no less

ar

than the value specified in the specification sheet.

.
3.4.1¢ Impoedance., When test in accordance with 4.6.14, the

impedance of the servamctor shall be within the limits specified in the
applicable specification sheet.

.4.15 ia__ljg;ggx_m When tested in accardance with 4.€.18,

the s—fa_LA torque linearity of the servomotor shall not deviate fraom
linearity by more than 10 percent.

3
;
?
i&

3.4.16 Speed at one-half measured stall torgque. Unless otherwise
specified in the applicable specification sheet, the speed in rpm when the
servcmotordevelcpsone—halfofthemeasuredstalltorque (see3 4.13) shall

rntbegreaterthan?Spercentofthemmmmrn—loadspeedreqmrenent
The servamctor shall be tested in accordance with 4.6.16.

3 wh mAa A ] 2~ L PR g
3.4.17 'Tbmmﬁmut&e rise. When measured in accordance with 4.6.17, the

tarperature rise of the servamotor shall be no greater than that value
specified in the applicable specification sheet.
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2.4.19 Frequency sensitivity. When tested in accczrqance with 4.6.19,
the servamotar shall not single phase when the freguency is changed
+ 5 percent frar the rated value.

3.4.20 Coupling in split or center—tapped control windings. When

tested in accardarnce wi 4.6.20, the voltage of mutual inductance shall be

at least that value, m—cprssed as a fraction of the input voltage, specified
in the applicable specification sheet.

3.4.21 WM The seaurity of each

screw type or der pin type of terminal or of each wire lead, as
applicable to _.l'g pa.rticﬂar t:ype of servawtor, shall be tested in
accordance with 4.6.21 and shall meet the requirements of MII~S-81963.

3.5.2.1 Shock, low imact. When tested in accardance with 4.7.2.1,
the servomctor shall meet the reguirements of MIL~S-81963 ard Table VII
herein.

3.5.2.2 Shock, high imoact. When tested in accordance with 4.7.2.2,

the servamotor shall meet the requirements of MIL~S-81963 and Table VII

2.5.2 AV Mr-irngy altitivis + iy corvamtors chall be canable
-t ot eI £ e WAIAAT o AL Al P QGd il VABAT VAT il g e e 2 e e I o S “handad

of ocperation fram sea level to 100,000 feet in cambination with any ambient
temerauzre fram -55°C to that hlgh ambient temperature specified in the

applicable specification sheet.

1 Altitude, low temerature. When tested in accordance with

3.5.3.
4.7.3.1, the servamotor shall meet the reguirements of MIL~S-81963 amd
MTarle UTT Rarair
4 QisALT Vi LICTULTALS

3.5.3.2 Altitude, high temperature. When tested in accordance with

4.7.3.2, the servamotor shall meet the reguirements of MII~S-81963 and
Table VII herein.

when tested in accordance with

low temperatiur

4.7.41, th; servanoctor shall E the requirements of MIL~-S-81963 and
Table VII herein.

i
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3.5.4.2 Ambient high temperature. When tested in accardance with

4.7.4.2, the servanotar shall meet the requirements of MIL~S-81963 amd
Table VII herein.

2.5.5 Moisture resistance. When tested in accordance w 7

with 4.
servomtor shall meet the rprnnrmnpnfq of MITI~-S-81963 and Table VII

STL VREJWAL ALl AT - o Al LS alt

3.5.6 Endurance. When tested in accordance with 4.7.6, the servamctor
shall meet the requirements of MIL~S-8196€3 arnd Table VII herein.

XTSRRI PPN 3 d
J.J 7 - -*—“\rv‘—-vm‘—m I'A“ﬂ-\avi I\Qm‘wmr] “:'}7 t:lxe hmllh:. le

m1f1r~af1m sheet, structireborne noise shall be tested in accarda

4. 7 7 and shall met the requirements of MIL~S-81963.

3.5.8 Salt atmosphere. When required by the applicable specification
sheet, the servamctor shall be tested in accardance with 4.7.8 ard shall
meet the regquirements of MIL~S5-81S963.

3.5.5 Explosion resistance. Wnen required by the applicable
specificatian sheet, the servamotor shall be tested in accordance with 4.7.9
and shall meet the requirements of MII~S-81963.

TAmrd s €3 memdes men s walr 3 vomer TA v €3 mvmde 3 mmm maririmmers chal]l e

3.6 AGEITC 11 1CAV1I0N TAlKATGS . ageallilicacaan RAGS &Oadl
specified in MIL~S-81963.

;
B

3.7 Workmancship. Wwarkmanship of the servamctar shall confarm to the
requirements of MIL~S-81963.

4. QUAITTY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. The responsibility for performance
of all inspection requirements shall be in accordance with MIT~S-81963.

4.1.1 Responsibility for compliance. The responsibility far

-~ -~ IR S T Y

mmemallWOIMlMJaMDmllmmam

4.1.2 Test equipment and inspection facilities. The accuracy of test
equipment and inspection facilities shall conform to MILI~-S-81963.

4.2.1 Standard test conditions. Unless otherwise specified, the
standard test conditions shall conform to MI1~S-81963, and each test shall
be carried out with the servamotor in the applicable mounting fixture of
Fiqgures 4 and 5.

4.2.2 Ambient test conditions Unless otherwise specified hereir 'n all

. ® p il 9P K= S 1 Meh TS e § VialTADT WReIA WaST Spcvad atAa data

measurements and tests shall be made within the temperature, atmospherlc
pressure, and relative humidity limits below:
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Temperature 23° t 2°C

rressure 28 to 32 inches Hg
Rmidity No greater than 55 percent

4.2.3 Temperature, stabilized non-operating. The stabilized non-
operatux;tenperauxreoftheservcmotnrs‘nllbeasspeclfledm

a3 i ___2 3

MII~S-81963. Both wlmungs shall be energized with the rated stardard test
VU.L‘ - of 4. s vnd s vnme eeball e |\A-AR 'Fm Q-ha o A3 n

-~ = e, |
e ,LLB AR L Ul w.uuund SMMAALL AT Ao Hc.sa.w.uc P
O Y ATV IO X TEOAND

e &

L
:
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4.2.4 Temperature, stabilized cperating. The stabilized operating
talperatxneofﬁmeservmotarslnnbeasspecifledmmlrs—slsmafterthe
applicable rated standard test voJ.tage has been applied to the reference
winding for a period of one haar. The contyol winding shall be used for the

pericdic DC resistance measurements.

4.2.5 Standard test voltages. Unless otherwise specified, the
standard test voltage saurces shall possess the following characteristics:

a. The amplitide and frequency of the standard test voltages

chall be maintained within a tolerance of + 1 percent of the rated ar

=% O A ANl

specified values given an the applicable specification sheet.
b. The total harmonic cantent of the standard test voltages shall

msn'lgle ex::.ns:.cncr"spnce shall exceed 1 percent of e

R P e e B e b
4. WU BT 1WAl uwmk] .

c. The time phase angle between the two standard test voltages

2. At PR Y

4.3 Classification of tests. The methods of sampling, inspection, and
tests aonductad on servanotars shall be classified as follows:

a. First Article (4.4)

b. Quality Conformance (4.5)

4.3. Degradation of performance. The following minor relasations may
be azllowed at the discretion of the gualifying activity.

4.3.1.1 Qualitv confarmance tests. All the specified performance
requirements must be attained.

4.3.1.2 Envirommental tests. Asapproprlatedm'l.ngorfollom.rgeadl
of the envirommental tests, the following minar relaxations in specified

——— —— s & b de Y Téd mbamas o rmadead = D= Ve ol e
reqUITemEits may be permitted. IC shauld be notad that the relaxations are

not camulative; for example, if the no-load speed is accepted at 98 percent
of the specified minimm value following vibration, it must still not be
less than 98 percent of the specified minimm value following low impact
shock.
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4.3.1.2.1 W The maximm permissible radial play is
15t1mestnemammmvalue specifledinthespecificatimsheet
FOlluw.ug high impact shock, radial play shall not exoeed 2.25 times the

maximm value specified on the specification sheet.

4.3.1.2.2 Shaftendglgy. Irrespective of the limits specified in
the specz.flcatlm sheet, a minimm end play of 0.0002 inch is required. The
maxzmnnpermxssmleendplayls 1. Gstm&sthemaximnvalue specified in
the bi‘_‘.i?c icatian sheet. Following high impact shock, end play shall not
exceed 2.5 times the maximm value specified on the specification sheet.

4.3.1.2.3 Djelectric withstanding voltage. Following high impact
shock, thewirdingleakagean‘rerrtshallnotexceedlSmApeakmmmmmth

80 percvent of the initial test woltage applied.

t

PP SR R ety S, Ui, PR, |

4.3.1.2.4 Insulation resistance. Following high impact shock and
having been immediately preceded by dielectric withstamding voltage, a

e S wnd

reduction to 25 magoms insulation resistance is perm.ssible.

4.3.1.2.5 Qectr;calhreakawayto:g@ (starting l_‘t;g). An

increase of 10 pé‘r‘t‘:éxm of the specified value an the speclflcatlon sheet is

R Y Sy

permitted. Following high impact shock, a minimm starting voltage not
exceed;rg 1.5 times the vglgce q‘m'g‘l_flnd an the m'!fimf-irn sheet is

pem:i.'.;‘-si;ble .

4.3.1.2.6 @e_d Aredtx:tlmonpe.:cen"ofthemixumnn
valiue s‘péz‘:i_rlea on the specu:lmum sheet is permitted. Following high

impact shock, the no-locad spead in either shaft direction shall be o less

than 95 percent of the value specified on the specificatiaon sheet.

4.3.1.2.7 Stall torque. A reduction of 2 percent of the minimum
value specified an the specification sheet is permissible.

4.3.1.2.8 Major failures during or following e_n_ngtal

Allowances having been made for the relaxations quoted abow

ve, ©» ures
experienced during ar following environmmental tests shall be cause for
refusal to grant first article approval.

4.4 First article sample inspection. First article testi

as specified in MII~S-B1963.

g
:
¥

4.4.1 First article sample fajjure. Action following first article
sample failure shall be as specified in MIT~S-81963.

4.5 Quality confarmance inspection. Quality conformance inspectian
shall be as specified in MIL~S-81963 and Table VII herein.

4.5.1 Quality conformance inspection sampling. Statistical sampling
and inspection shall be as specified in MI1I~S-81963. When MIL~STD-105
soec:.flaanactimmthecover_rmgm;, it shall, at the option of the

- eI

Goverrment, be performed eltherbvtheGoverment r by the contractor under
the supervision of the Government.
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4.5.2 Quality conformance inspection routine. The minimm of

ea—cd L2 3 Loo Ab o oo ed Temeo b L TTY e dAle

urspecumcon?verulwuyumwmumwumxwuw
remiiremente of MI1~S-81963 amnd Table VIT horein The Goverrment Tncnnr'rnr

EE =S e L L S L BAlP63 ant iable VI.I Derelin. (L 6\ 400t — ¢1™

may substitute 100 percent inspection for all or part of the sanpluxg
procedure.

4.5.3 ouality conformance sample failure. Action following quality
confarmance sample failure shall be as specified in MIL~S5-81963.

4.6 Test methods and examinations.

4.6.1 Visual amd mechanical examination. The servamwtor shall be
examined in accordance with MII~S-81963 and shall meet the requirements of
3.4.1 herein.

4.6.2
tested in accordance with MII~S-81963 ard shall meet the requlranems o
3.4.2 herein.

2 Shaft radial and erd nlav. Shaft radial and ermd play shall be

4.6.3 Total shaft runout. 1 runoat of the smooth partion of
the Es‘"‘“ .;-‘-.-;'Il T e ] S e v vyt 4l AT 1Q a‘ﬂd ahn11 P:G’t

6.5 Dielectric withstanding voltace 1e dielectric withstandi ding

o’ AL W b ek A il Al Bq Nt d \CAN— (S5 R0 A e S A A P = e

voltage test shall be as specified m MIL«—S-81963 ard Table VI
herein and shall meet the requirements of 3.4.5. Quality confarmance tests
shall be perfarmed at the standard ambient temperature of 4.2.2 ard
MI1~S-81963.

4.6.6 Insulation resistance. The DC resistance between the terminal
locations c.nec]fuxi in Table VI shall be measured as snec:lfled in

MIL-S-81963 and shall meet the requirements of 3.4.7 herein. A minimm of
500 volts DC shall be applied between all specified points. Quality
confarmance tests shall be performed at the standard ambient temperatwre of
4.2.2.

L & 7 Flatvriral realawvay torque (c‘-::v-f'1m voltage). The servomotor

oo AL AL pey SRV iR AL

shall be mounted in the starmdard test fixture and hrouant to the stabilized
operating temperatuwre of 4.2.4. The electrical brea}\away torque shall be
coxducted as specified in MII~S-81963 and shall meet the requirements of

3.4.7.

P TR e e b s L TY L i eead I e Al b deadd L.‘

4.6.8 Qurent. The servanotor shall be mounted in the standarad

fixtiwre and krought to the stabilized operating temperatire of 4.2.4. ‘Ihe
current drawn by the reference winding shall be measured with the cantrol
winding open—cu‘auted and the servamotor energized in accordance with
4.2.5. The reference winding shall then be disconnected; the rated voltage
shall be applied to the control winding and the current consumed by the

control winding shall be measured. The power consumed shall meet the

r‘L
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4.6.9 Power. The servamotar shall be mounted in the standard test
fixture and Irought to the stabilized operating temperatuire of 4.2.4. The
mmwmmmm&mlmmﬁﬁhﬁéc‘xﬁﬁml

WP PSS O | 3 the et neraized cocordance wi
w_uuul-:, ui.mr—\..u\..dlucu, ana e S vAnoor e..c.u,lzw in accordance with

4.2.5. 'Ihereferenoewnldrgshallthenbedlscamected the rated voltage
applied to the control winding and the power consumed by the camtrol winding
shall be measured and shall conform to the requirements of 3.4.9.

4.6.10 Direction of rotation. With the servamotar mounted on the

standard test fixture and energized in accordance with 4.2.5 amd Figure 1,
ghall

direction of rotation of the ghaft chall be ocbhesrvad and recorded ard
meet the requirements of 3.4.10.

4.6.11 Single phasing. Unless otherwise specified, the servamotor
shall be mounted an the stamdard test fixture and allowed to obtain the
stabilized nomr—operating tameratire of 4.2.3. Both windings shall then be

omm?M with the rated standard test vn’H'anp of 4.2.5. wnhile mflm at

themltantfreespeed_ ﬂxewtrolvoltageshallbed:scormectedarﬂthe
motar cbserved far evidence of single phasing. This test shall be
perfarmed in both directions of rotation. The test seguence shall then be
r@eawduumummtmmmnmmmmormml

PRSP, N —ltm - e Al IS PO Py -a

2 - -
wirdirng. Tne motor anall meset the requir its of 3.4.11.

4.6.12 No-load speed. The servamotor shall be moaunted in the standard
test fixture amd krought to the stabilized operating temperature of 4.2.4.
'Dxestarriardratedt&stvoltaqeof4zsshallthmbeapphedtothe
ccnt:r'olwnmngarritnespeedotthemoturdetermned. This test shall be

i T 1. I S W S
Silll el uuxe

Ao 3 & L% e Lt

perfarmed in both directions of shaft rotation an

o

4.6.13 Stall torgque. The servamctor shall be browght to the
stabilized operating temperature of 4.2.4 amd the shaft of the motar rigidly
caupled to a fixtire consisting of a suitable lever-arm ard weight assembly
which is entirely free to rotate to 90 degrees from its free hanging

vertical position. A cambination of weights and lever-amm lengths shall be
chocen which effect anqular deflectione of at least 40 d&:n’hnpc The control

m Am T s s Y4 sAmd e A s PR 2 LS s -

winding shall then be enemxzed with the rated standard test voltage. The
stall torque in ounce-inches shall be determined fram the resultant angular
deflection of the lever-arm and weight assembly. The stall torgue shall be
measured in both directions of shaft rotation ard shall meet the
requirements of 3.4.13.

4.6.14 Impedance. The servamotor shall be mounted in the standard
test fixture ard brought to the stabilized ocperating temperature of 4.2.4.
The impedance of each winding shall be measured in accordance with
MI1~S-81963 when energized with the applicable rated standard voltage of
4.2.5 and with the remaining winding open. Impedance shall meet the
requirements of 3.4.14.

1 IEXkal-) ¥ “#FM 9
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4.6.15 Stall torque linearity. The servamotaor shall be mounted an the

starﬂazﬁtestfixhxrearﬂhrax;httoﬂmestabilizedopexatingcaﬂitimof

4.2.4. At this stabilized condition, the stalil torgue in ounce—inches shail

e At oavwn § e -v\A ﬂha'l'l 1 o= MC and] drm Ao ma e erall Eavvnea ade 1NN
AL AT A ML FAA Al A AT A Gd Tl CTd LAJ CTA WL ao e S WAldd MHW U LWV

nercerrtcrastherataimntrn]\m]faap The control voltage shall then be

zeducedtoZOperoethoftbemtedcontrolvoltagewﬂthestalltarque
measured. The stabilization cycle shall be repeated with successive control
voltages of 40%, 60%, 80% amd 110% of the rated control voltaqe amhed armd

tneccxrraspamrgsca_utorquemasxmea HES'C&LLWLMICYI.S&
ot 3 AF m Aomrd b s b e PRSI T B | S R R
functicn of the Geviation between the actual measured stall w&qu:: Ieadings

at 20, 40, 60, 80 and 110 percent of the rated control voltage ard the
readj_ng at 100 percent. Stall torgue linearity shall meet the reguirements
of 3.4.15. The expression as a percent linearity errar would be:

- A X 100%

where

T = stall targue at 20, 40, 60, 80 and 110 percent of rated

PSR S — |
CGAILILLL vVollage

T1pp = maaswred stall toogue at 100 percent ar ratad control
voltage

A = 20%, 40%, 60%, 80% anxd 110% expressed as a2 decimal;
e.g., 0.20, 0.40, 0.60, etc.

bemmtedmthestarﬁaxﬁtstflxtmeandhrunhttothestablllzed
operating temperatire of 4.2.4. The shaft shall then be coupled to a
sutabledymmreterarnmeoontrolwu'dugenerglzedmthﬂxerated
standard test voitage of 4.2.5. A load equivalent to ane-haif the measured
stall torgue shall be applied; the speed shall be measured (in rpm) and
chall meet the recuiremente of 3.4.16,

FRERALA AT wmaes A Tgad tamiRaieS WA CeTeav

4.6.17 Temperature rise. Temperatire rise shall be conducted in
accordance with MII~S-81963 and shall meet the reguirements of 3.4.17, using
the control winding for IC resistance measurements. Both the reference and
cantrol windings shall be energized as specified in 4.2.5 and the rotaor

=R R =%
SO ALATd.

4.6.18 Voltage sensitivity. The servomotor shall be mounted on the
standard test fixture and brought to the stabilized operating temperature of
4.2.4. The reference winding voltage shall then be adjusted to 110 percent
of the rated standard test voltage of 4.2.5, and the control winding shall
be energized at the rated voltage. After the shaft has reached the final
no-load speed at this condition, the control winding voltage shall be

Aicormnoactod and thoe chaft ohserved for cinagle-rhacine Tha toct chall bo

L et 4 T WAL VAR AL Al fgaT pAEASALsg e ALEC AT =% =¥y

repeated w1'ch the reference winding voltage reduced to 90 percent of the
rated standard voltage. Both tests shall be perfarmed for each direction of
shaft rotation. The reference winding voltage shall then be returned to the
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rated stamdard voltage. The test sequence shall be repeated with the
control winding adjusted to 110 and 90 percent of the rated voltage and the
refmwinii:gbejngranved The servamotor shall be considered a
Iallmlrmmmmeswmwlmuanommmré ther

L L R S e o |
WIiNnGing nas oeen aiscCannecuea.

4.6.19 Frequency sensitivity. The servamotar shall be mounted an the
standard test fixtire and lrought to the stabilized operating temperature of
4.2.4. 'Brefrequencyofthestarﬂardtestvoltag&sshallthenbeadjusted
to 105 percent of the rated value and the control winding energized with a

voltage equal in amplitude to the rated standard test voltage. When the

shaft has reached its final no—-load cnnai urder these rvund1f-1mc. the

AMAD b T PSS D b dd 8l

control winding shall l_:edisconnectedmﬁtheshaftobservedfarsmle

phasing. ’lhefrequercyofthet&stvoltagesshallttmbead]tstedto
95pementcfthemtedvalueandtheabovet&strepeated Both tests shall
bepa:'fom\edfareachduectlonofshaftrotatlm 'merefe.rencewmdnxg
voltage shall then be returned to the rated standard voltage. The same test

PR PP e NP 2 S | Voo 8t o)
sha 1 Yo qu—un-:&-’vi Hlt.ah t-“he ol r"rnu-lqvq ari)\‘cﬁna {'n 110 aw-‘

90 percvent of the rated voltage and the reference winding being removed.

Iheaezvmntorshallhecxxslderedafallm'elftheshaftccmtlmto
rotate for more than 15 secornds after either winding has been discamnected.

4.6.20 | ' The
- ‘_.A_..-.A.t e Al cedmelad Y S e __._dg.._g A._.a-blp.-i Gf 4 2'4.
Tha “fezaw HM1h‘; ch:11 then be A’WM nrﬁ a mlf'w %‘an l"

amlitude to ane-half the rated control winding voltage shall be applied
one—halfofthesplitcraenter—tappedcmtrolwnthng Avoltmeterand
netwark having a cambined impedance equivalent to a 100K anm resistar in
paralle.l with a capacitance of 30 microfarads shall be connected across the
remaining haif of the control winding. The ratio of the resultant
voltmeter r“w-“-q to one-half the rated control winding voltage, expressed

L R X AVES

4.6.21 Securitv of terminals or lead wires. The seaurity of each

screwtypeorsolderpmq/peoftermm_lorofeach lead wire shall be
t&:ted in accordance with MII~S-81963 and shall meet the requirements of

4 7  Trywivyormontal
3 ’ o .

4.7.1 Vibration. All servawtors shall be tested in accordance with
MI1~S$-81963. Daring this test, one half of the total guantity of
servanctors shall be energized in accordance with 4.2.5. The remaining half
shallmtbeenerglzed Ixmedmtelyafterthetest, eadqservcnntorsnau

JC R S, et AL o ot _. 4.

3.2.1. 'IJ.‘A —An—-—mo& s a}v)Y" O-‘-\.lg_:i J SP=Y nskjnﬂhnﬂ o) ahnr-lr Q-cncﬁ-Irn.r; Of 4.7.2.

4.7.2 Shoek.

4.7.2.1 Low impact shock. All servamotors shall be tested in
accordance with MIL~S-81963. During the test, the motors shall be
unenergized and the rotors mechanically free to rotate. Following the test,
the servamotors shall meet the requirements of 3.5.2.1.




Downloaded from http://www.everyspec.com

MIT~S-22432A

4.7.2.2 g"i@" ‘]“‘M‘ﬂ‘* shock. All servamotars shall be tested in
acrtiancs with MTT ~-C-01Q€61 ™13 ey

SR ARl WUl Bocrer W b b hddeded T DT Dl e MLLJJI’

4
unenergized amd the rotors mechanically free to rotate. Following the test,
the servamotors shall meet the reqmrenents of 3.5.2.2.

4.7.3 Altitde.

2.1 Al itnrin Trer ¢ omearead yonn [ P P S e S I | b ] S

4.7.3.1 Altityde low temperatime. Servanctors shall be tested in
accordance with MIL~S-81963 and the reference winding shall be energized

accordance with 4.2.5. The servamnotars shall then meet the reguirements
3.5.3.1.

S5

4.7.3.2 Altitude high temperatize. Servamotars shall be tested in

accordance with MII~S-81963 and the reference w1nd1ng shall be energized
accardance with 4.2.5. The servamotoars shall then meet e requirements

SAAL LRI Wikl L i VMl sl

9

4.7.4 Ambient temeratire.

4.7.4.1 RAwnbad omd Y oo, temerature. The be in
accardance with MII~S-81962 and allowed to attain the stabilized non-

Wavas 2l C Al Ow

operating temperatire condition of 4.2.3. The servamotar shall then be
subjectedtothedl.electncwltkstfmdxx;fastof46.5. Aftarﬂnoasafully
wlthstardlngthe'rableVItstportemnals the reference winding shall be
a'\erglzedmththerataistardardtatvoltageam at the same time, the
control winding shall be energized with a test voltage equal in amplitide to
mtimsthemmmmstartugvoltagerequlrementspecﬁledmthe
specification sheet. The shaft shall rotate and contimue to rotate, ar the
motar is cansidered a failure. Follm:x_;thedeterminammofshaft
rotation, both test voltages shall be removed. The rated standard test
voltage shall then be applied to both windings and the shaft allowed to
attain its final speed. Dlsconnectthevoltagefranthecontrolwum:garﬁ

o =T ho £4 ~— 3 ~~— ctrm~yla mh —~— Ml ot 2TV 1o
cbserve the shaft for evidence of single phasing. This test shall be

perfamed for both directions of rotatiaon. The test sequence shall be
repeated with the reference winding being removed. Iftheshaftoaminu&s
to rotate longer than 15 secards after removal of either voltage, the motor

is considered a failure. The servamotor shall then be energized to attain

4.7.4.2 hambient high temperature. The servamotor shall be tested in
accardance with MII~S-81963 and allowed to attain the stabilized non-
operating temperature condition of 4.2.3 at the ambient high temperatire,
1 2°C, specified in the applicable specificatian sheet. Both windings shall
then be energized at the rated voltage, and the servamotor shall be allowed

3 A Edmon
f'f\ :H':’Y\. +hA s":"\'l'l'l')cva Aarade 3 e ormeasenad svan o] § 3 Sn Gf 4.2.4.

reaching this condition, and while sti
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4.7.5 Moisture resistance test. Servamotors shall be subjected to
the moisture resistance test in acoordance with MIL~-S-81963. One unit shall
bewxaxezgizeda:ﬂaxemitstullhavetherefmwnﬂmgenergizedm

accordance with the rated stamdard vorcage of 4.2.5. erg campletion

ofstemeﬂxﬂmemnudltyoamolleda\.Soto%percent both motors
shall be energized with the standard rated voltage and allowed to attain the
no~-load speed. The units shall remain at this cordition for five mimrtes.
This procedure shall be followed during each of the total 10 cycles. After
campletian of the final cycle, the motars shall remain unenergized at the

starﬂardamblentcaﬂltlo:sforuhours The servanotars shall

P Y o T B \-— 1Y e s
subsequerttly be subjected to and shall meet the requirements of 3.5.5.

4.7.6 Endurance. The servamotor shall be tested to 1000 hours in
accardance with the cambination of speed conditions, ambient temperatures
and shaft positions imdicated in Table VIII. For approximately ane-half the
time at each combination of temperature, speed candition, and attitude
LI I R Sy Al o e o e e e Y lemk el e ed b cemrama debee cemeaamd b mbae

delineated, the servamotars shall be energized to cause the opposite shaft
eyt 3§ Aoy 2ftor ocomletion of the 1000 hxr test, the motors shall be

PO ST -108 1O 33 CAMURPS L mh LR WAL BT AV S eV 2 R

subjected to and shall meet the requirements of 3.5.6.

S mqboynl . hhenrequlredkytheapphmble
speczflcatlm sheet, tne structurebarne noise test shall be canducted in
accordarnce with MII~S5-81%63 while mounted in the test fixtime of Figure 6.

The motar and fixture cambination shall be suspandad as shown in Figure 7 in
.such a manner .that the shaft axis and the top edge of the mxmting plate
are harizantal within 5 degrees. Afterdetermu*tatlmoftheprevallm
amhient noise level for the kroad, one-third octave, and nxrrow bamxds with
the unit unenergized, therefenemoewirdingshallbeenargizedwithﬂ:e

e 8 __L.___ a__._ 8 ___%a_ PPN GH S Vi mem Y A eeeedeaen M ool Sl e

rateda scaragara VDLII!ge m acooraance witn ‘I.‘.D, ara e OOl WKLY
ehall be nmvg\qaﬂ :.n'ﬁi} a standar vr‘ tect voltaco mm1 to onoe-half the rated
value. The required vibration levels shall be recorded and shall meet the

= LEgULLEAd 1oration levels Sh

requirements of 3.5.7.
4.7.8 Salt atmosphere. mxenrequ;.redbytheappllcable spec1f1@t.10n

Sh%t, se:'vcmotarssnallnesubjecceatotnesaltaunos;neretescm

.:a-\. Y
accordance with MII~5-81S863

4.7.9 Dmplosion resistance. Wnen required bv the applicable
specification sheet, servamotors shall be subjected to explosion resistance
in accardance with MII~STD-202, Method 109, while being vilmated according
o 4.7.2 and energized as specified in Table VIII. The servomotar shall
meet the requlmnents of 3.5.9. Adaditional information on explosion

-~ 3 oot o v ., - - . ~E WTT _C_070257
L 40 LA AT .Ls /e in ‘i J.U. Ui TS OT0O4LI09.

4.8 Inspection of packaging. The sampling and inspection of the

preservation and packaging, packing, and container marking shall be in
accordance with the requirements of MI1~S-81963.

- e o= mm e =

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be
in accordance with MITI~S-81963.
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6. NOTES

(This section catains information of a general ar explanatary nature that
may be helpful, but is not mamdatory.)

6.1 Intended use. The intended use far servamotors covered by this
specification must be in accordance with MIT~S-81963.

6.2 Aopisition requirements. Acquisition docauments should contain

the infarmatiaon specified in MIL~5-81963, and should also specify if a black
finish is required for the housing.

6.3 First article inspection. Infarmation pertammg to first article
inspection of servamotars should be abtained as specified in MIL~S-81963.

6.4 Rated voltage and frequency. Normal tolerances for field power

Vdme momm A VA eemeen b Véemom mrard Exammnimrmrnr anmd <+ £ swaswvmeaeds

Suppliies are x 10 percantc dn voltage ana Iregquency anc @ o parcanc [e 41
havmeice cnrtent Thless otherwise noted in the qnp("(‘F'lr'af"lm sheaot . the

[ oSl O 8 O s L 2 L VT -l XS

characteristics required in the applicable specxflcatlm sheets for
servomotars are based upon tolerances of 1+ 1 percent an veoltage amd
frequency and * 3 percent on harmonic content (see 4.2.5). Therefore,
servcxxntcrparfc:rmance cnaracterlstlcs may be degraded under ncrmal field

’Ibefollcw:.ngcrltarla shmldbeusedmdetem1nnmgtheproperlevelof
preservation or packaging to use:

P— S S 4 [

a. iE\E:L.A. mlSLEVE.L srmlaueusalx.w: UK.BE .LLE!IBNILLLXIBIE
to be shipped to indeterminate destinations or stared under indeterminate
coditions for redistribution anywhere.

b. Level B. This level should be used far those items which are
to be given multiple damestic shipments with indeterminate period of covered
storage.

c. Iaval C. Thic level ehaald be used for those items which are
to be shipped to domestic installations for immediate use at the first
receiving statlo'\.

€.6 Definitions.

G i .
d@ignedtooperatefmntmirdqmﬁmtm voltages of the same frequercy.
Variations of amplitude and relative time phase of the two voltages
detenmnethedlrectlon, speedanitorqueofthemtm A high
tarque-to-rotar inertia ratio is an intended characteristic of a servamotar.

6.6.2 Reference winding. The reference winding (phase 1) of a
e e e e 2 e dulemde o el .1-__ e del ol Qm mrrmrncrt smmned Lbar o smmmms e A Frerad enmTde o
SEeIVaROLoL 1S Ulal winaing will 15 &Erglsea Uy 4 5pECilisa 1iX&d Voilage
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6.6.3 Oontrol winding. The contxol winding (phase 2) of a servamotor
is that winding which is energized by a cantrol voltage withatime-phase
difference of 90 electrical degrees fram the voltage energizing the

reference winding.

6.6.4 Electrical breakaway torgue. The electrical breakaway torgue or
minimum starting voltage of a servamotor is that voltage of the rated
frequercymud\vmenapplledtothecamlwnﬂugwus&sﬁxestnftto
start and cantime to rotate from any initial amgular position when the
reference winding is energized with rated voltage and frequency and the
shaft is unloaded.

6.6.5 Single phasing. Single phasing of a servamctar is the tendency
ofﬁmestafttostartvhenmlyamemrﬂzngisene:gxzed,crﬁaetaﬁemyto
cantimue rotating when either winding is disconnected fram all of its

associated energization source impedances after the motor has first attained

EXIRIn Speea .

6.6.6 Stall torgue. The stall torque of a servanotar is the targue

L

developed at zero rotor speed when rated voltages and frequency are applied
to both windings.

s - [ o Py — —_— ~y Y PR, T SR S W 1
O.0.7/ ugu._\,gun IO acion. CLIOCKW1ISEe ara CRINTTEercloCKwlse
diraections of rotat r\rl re dotorminad whan viawing the motor frox the sh aft

L
extensian assocmted with the maunting surfaces. The standard positive
direction of rotation is counterclockwise.

—

O\r

.6.8 No—loadspeed 'nmem—loadspeedofaservcxrotarzsthespeed
-~ el L

of the shaft, mechanically unloaded, when rated voltages and frequency are
applied to the reference and control windings.

6.6.9 Synchronous speed. The speed at which the rotor turnms when the
standard rated voltage is applied to both windings is referred to as the
synchranous speed. Syndmmsspeedinrevolutiorsperminrteisequalto
the frequency in hertz multlp ied 120, with the result divided by the

rmirmbiass AE Al A rapy

em EmT T et e
Nuncer Ol poies, as shcwn uy (&1 1041 PEY =" \—.LUH.
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P = number of poles
6.6.10 Effective resistance. The equivalent pure DC resistance which,
when substituted for the winding being checked, will consume the same power.
It is equal to the impedance of a circuit consisting of a capacitance in
parallel with the winding being checked when capacitor is adjusted for
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6.6.11 Temperature rise. The temperature rise of a servamctor is the

.
LAl dllll e Ul Wie STl viall/udd, sy ve wWee amelent

pat‘nn of excitation Dower.

6.6.12 Damping constant. The damping constant (D) of a servamotor is
the slope of the speed-targque curve. The value, the average damping
constant, is approximately equal to:

J-s .
D= - x6.74 xlosdyne—oentimeter-—semndsperradlan
No

To= the stall torgue in ocunce-inches
No=t'heno—loadspeedinrevolutia7spermirnte (rpm)

6.6.13 Time constant. The time canstant (TC) of a servamctor is the
reqxnredfarthemtortoreadm&Zpercentofthero—loadspeedafter

w‘-"tu KXIngs ve been energized with rated voltages, It is equal to:
Iy
ba
T =  secHds
where:

6614 w 'Ihereversz.ngtnne (RT) of a servamotor is the
time req uired for the motaor to reach 63.2 percent of the no=locad speed upen

the phase reversal of the control winding voltage after initially running
at the no-load speed in the opposite direction. It is approximately equal

RT = (TC) x 1.6% seconds

~ [2 2 SO -.._\'l P e e e - i ~e -0 (29 SN o~ 3
6.6.15 ISIores tion at stall., The theoretical
acceleration at stall (A of a servamotor is a ratic that irdicates the

QLA ACu Qidul QL Oowaaa \xa/‘ 4O Aalea

ability of the motar to accelerate fram the stall candition with rated
voltage. It is equal to:
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6.6.16 Maximm power output. The power output of a motar is the power
measured at the shaft due to the rotation of a tarque load. It is equal to:

=T xNx 7.4 x 10°% watts

where:
T = the torque developed in ounce—inches
N = shaft speed for a targue load T in rpm

For a servanotor defined by this document, maximm power GUGRIL 1S realiz
when the reference ard control wirdirnes ar i

VA Bk 3 el B

ane-half the measured no-load speed is applied to the shaft.

6.6.17 Ml ;m’ in center’ t mgi and split windings. The coupling is
28 - e n e ammmon b VL P, R WY

m

that vcu.tage of mitual irduction [J.U:::eu» alross e1ads Ol Spide &
Ooarfrar— tarmed winding wvhon thoe remaining one-half is eneraized with

BALisy WVEAE—4iI ar— Al ey = g eitaa e e

cne-half rated voltage. The ocoupling is expressed in percent of
energization ard is interded to approximate 100 percent for servamotor

caxrtrol windings.

6.6.18 "‘i“gg‘“ ﬂ“‘“‘f:]"”: The voltage sansitivi t}' of a sarvaacAor
is the change in the applicable electrical ar mechanical characteristic due
to prescribed deviations from the rated value of either winding voltages.

D s =

It may be specified as a percent change per volt.

6.6.19 Frequency sensitivity. The frequency sensitivity of a
servamotar is the change in the applicable electrical characteristic due to

romacrmei el Ao atice AF Fromanmar A€ the omoerrizing unltacma . I+ ic
Hmm e ¥V Al e Rl be? S de J—&\ﬂwhl: N Tl BN ek Bt ) At Bk Ty Ml e A - d—

sametimes expressed as a percent change per hertz.

6.6.20 Units of measurement. Unless otherwise specified, units of
are as follows:

TR e RO é

i
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f
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6.7 ject term (k isting.
Center-tapped winding
Contrel wirnding
Coupling

Dielectric withstarding voltage
Effective resistance
Electrical hreakaway targue
First article

Frequencv sensitivity

el Y 202l LAV ALY

Qual ification

Qualified products list (QPL)
Quality confarmance
Reference w1nd.1ng

R.EEV&I‘SJIQ time

N T Y P S . P .

olall Lwurgue J.J.Ik“d.f .LL)
Synchronous speed
Tachameter generator
Temperature rise
Voltage sensitivity

6.8 Changes fram previocus issue. Asterisks are not used in this

1An A 1Aor I €Uy Sharac tnth oot A Sha nrarriceie Seemia e fa ho
QOATES wildl ISSPXCT L0 Wik PISVARS 156oUe Guc O Ui

b4
extensiveness of the r.:h.a_ngﬁ-

6.9 Intermational standardization agresments. Certain provisions of
this spa:ification are t.he subject of international standandization

=t s pp ] IS Nalie Yok NEA~al b B} I XA T ) (Pt S Gy e
Ol VUAARRAN K IS (AL / oVl (oo /A) [VV\J/ D)) . mlt'.l alll:'-lullill&.,, rev. .L::J.Ull, (S8

international agreement concerned, the preparing activity will take
appropriate reconciliation action through intermational standardization
channels, including departmental standardization offices, to change the
agreement or make other appropriate accamodations.

6.10 Applicable international documentation. NATO documents applicable
+tn +hic ena~ificatian are ATl Q{-:M:M Dihlicatinan (AGHEAanD) —1 Vnhmo &£10%
A b dheD oywa.&a.wuw 3 UL NULAiACAA WA AMALNA L WA ANAAAN L \mwau. ’ VWlAdVAliS. Viwvw

Chanter 2, NATO Electrgnlch]ectrlca] Preferred Parts LlSt Servcxmt.grs,

I_rﬂuctlon Two-Phase; AStanP-4, Volume 6105 Chapter S, NA'IO Electronic/
Electrical Technical Reocxm\endatlon, Servamotors, Inductlon, Two~-Phase; and
AStanP-S, Volume 6105 Chapter 5, NATO Quality Assessment Recammendation for
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TABLE I. Nomenclatire.
i5 S 4 c
Servamotor
(Type Designation)
Supply Design
Item Name Size Function Fregquency Modification
(1.2.1) (1.2.1.1) (1.2.1.2) (1.2.1.3) (1.2.1.4)
TABRLE IT. Examle of part identifving rumber.
M 22432/9 =01 C
Military Specificaticn Dash Latest
Desicnator Sheet Number Number Modificatian
Letter
TABLE ITI. Termination identification marking.
Terminal No. Wire Lead Color Winding
1 Yellow Reference, start
3 Wnite Reference, finish
2 Red Control, start
g Reg-black Cantrol, mid-paoint i/
6 Green Control, mid-point 1/
4 Black Cantrol, finish
1/ Mid-point refers to center-tapped winding.
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TABLE IV. Standard dimepsions for servamotors.
For locatian of lettered dimensions, see:
FIGURE 2 3 3 3
SERVOMOTOR SIZE 05-08 11 15 18-23
(Unless ctherwise specified, dimensions are in inches)
DIMENSIONS A B 1/ C D E
SERVOMOTOR +0.0000 +0.0000
SIZE Minimm -0.0005 =0.0005
05 AS 0.250 AS -_ 0.3750
LISTED LISTED
08 aN 0.250 N —_ 0.5000
SPECIFICATION SPECIFICATION
11 SHEET 0.250 SHEET 1.0000 0.6250
15 TARLE TI 0.312 TARIE IT 1.3120 0.8750
18 0.437 1.5620 0.9375
23 0.437 2.0000 0.8375
SPUR GEAR DATA 2/ OUTSIDE
DIMENSIONS F DIAMETER G
SERVOMITOR NO. OF DIAMETRAL PRESSURE +0.0000
AS
05 13 120 20° 0.1247 LISTED
ON
08 13 120 20° 0.1247 SPECIFICATION
11 13 120 20° 0.1247
TARLE II
15 15 9¢ 20° 0.1770
18 (Pt.# 001) 15 96 20° 0.1765 3/
18 (Pt.# 002) 21 120 20° 0.1872 3/
23 22 96 20° 0.2490

NOTES: 1/ B is full length of tooth.

2/ Spur gear min. length shall be to face of inner race of bearing.

a4 e om . ~ e T
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DIMENSIONS H I J K L M
SIZE +0.005 | +0.005 | +0.005 | +0.005 | +0.005 | Maximm
05 0.040 —_ 0.040 0.040 0.437 —
08 0.040 - 0.062 o.oéé 0.687 —_
11 0.062 0.062 0.093 0.062 0.975 1.629
i5 0.040 0.132 0.093 0.078 i.312 1.825
18 0.040 0.132 0.093 0.078 1.625 2.000
23 0.062 0.200 0.125 0.100 2.062 —
DIMENSIONS N 0 P R 5/ s
SERVROTOR | Maximm | #0.003 4/ | Maximm | Reference | Reference
SRVA N
05 —_— — - —_ —
08 — — — — —
i1 1.462 0.812 0.937 0.812 —
15 1.530 1.100 1.440 0.906 0.929
18 — 1.250 1.254 0.906 0.929
23 — 1.500 - 0.906 —

5/ R is applicable to terminal blocks only.

6/ Tolerance is +0.000 and -0.005.
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TABLE V. Texminal hardware.

Number Military Servamotor
Hardware Required Standard Size
MS-35276-202 11
Machine Screw 1/ 6 EA 2/
MS-35275-213 15, 18, 23
MS-35338~-134 11
Lock Washer 6 EA MS-35338-135 15, 18, 23
MS-17187-2 3/ 18
Drive Washer 1 EA
MS-17186—6 3/ 18
11
Terminal Ixg 6 EA MS-17182~-1
15, 18, 23

NOTES: 1/ Drilled hole in head of machine screw is opticnal.

2/ MII~S-22432/9,

Type 18SM4C, requires 8 each machine screws.

3/ MIL-5-22432/9, Type 18S44C, part identifying mmber M22432/9-02C,

requires ane each of MS-17187-2 and MS-17186-6.
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TABLE VI. Test voltages and application points.
Initial Test Voltages, Subsequent Test Voltages
Rated rms (50 or €0 Hz) rms (80 or 60 Hz)
reference
winding Each winding|Between elect- |Each winding|Between elect-
voltage to housing |rically separate|to housing |rically separate
to secomdary|intimate contact|to secordary|intimate cantact
windings windings
Up to 50 242 to 250 242 to 250 184 to 200 194 to 200
51 to 100 485 to 500 242 to 250 388 to 400 194 to 200
101 to 200 870 to 900 242 to 280 720 to 740 184 to 200
NOTES:
1. If the servamwotor is furnished with a center-tapped ar
single-ended contrel winding, the application of the
test potentials between lead 2 and the housing, betwaen
leads 3 and 2, and leads 5 ard 6 are not necessary.
2. See Table II far correspanding color—coded wire lead terminal
designatian.
3. Subsequent tests shall be perfaormed at 80 percent of the

I aVolllaVel Vel ihalal sl MOS0 SN,

initial test voltage.
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TARLE VIII. Conditions for endurance tests.

Time (homrs) Srnead/10ad cormdition Temerature (C°) ft mosition
4 AR Sy OpARRA /AL AR LA ASmipAee CAL T > AL L S atal
64 + 2 No—-load speed -55°C to +5°C Harizontal

24 + 2 No-load speed Th 1/ Vertical (Up)
24 4+ D =13l crood ™ 1/ A5° (IMm)

- L - SV AL opees It ¥4 Daind \~r’7

24 + 2 No—-load speed ™ 1/ 45° (Down)

24 + 2 No—load speed Th 1/ Vertical (Down)
AN 4 A ~—1Aand arman a ~ (4 2 2) HAyr3 2 a1

(e A ¥4 —_— A 4 AV -\ AhNA gz.m o el BudieAd. A \"C‘-"-’ A Poha dee s D b A b
100 + 3 Maximm power ocutprrt 2/| 100°C to #+5°C Horizontal

NOTES: 1/ This is the high ambient temperature specified in
the detail specification sheet.

2/ Maximam power ocrtput is defined in paragraph 6.6.16
of this document.
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1
YELLOW o
I 2
i <
, b
REFERENCE WINDING !
EXCITATION S
(PHASE 1) 53
! ~N_
WHITE f:

vvv\'\'v' ‘vvvvvv'

!
4 6 S 2
FRAME BLACK GREEN RED-BLACK| RED
|
|

- |
|

EXCITATION
(PHASE 2)

0|"l
{(‘)
o
L.
A
C
[}
2
P4
&
prid
l D

NOTES:

1 Voltage ot terminal 2 (Red) must LEAD voltoge ot terminal 1 (Yellow)
by 90" = 3" for counterclockwise rotation.

2. When o center—tapped control winding is furnished, o Red—Black wire lead or
terminol number 5 shall be used.

2 During testing, terminais 3 and 4 {(for CCW rototion), ond terminals 3 and 2
(for CW rototion’ are stropped and returnecd {c frame.

4. For series operatior of contrel windings, lerminals £ anc € are sirappec anc
rated series volioge is opplieC ocross lerminats Z ond 4.

5. For multiple or paraliel operotion of control windings, terminals & aond 2 are
strapped and terminals 4 ond S are strapped; then rated paralle! voltoge is
applied across terminals 2 and 4.

P e e Y

FIGURE 1. Siondard servomoior schematic _and test connection diagram.

3
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IDENTIFICATION TC BE ; e
READ FROM TERMINAL — ! e p—
ENC. o :
N -~ o A RIRTYY
\ [ = 1.002 |AAj§
\ K ///
\\\ ! [E //,/ .
7 . ‘1’ HP T
/ N d
/ \ T /NN
Ne———

b ™

|
{
16 - I
TV — ———e A
AN 1T X
12 /\ ™ (£ .0014]an} - Mo[&!.omlu}
Ty — Te —n‘_‘l B i‘_ —_—
—.4’ A "—
NOTES:

.00S X 45" CHAMFER
A PERMISSIBLE

~/

Ianly UNDERCUT:
{ .010 WIDE X .005 DEEP 5
( I ~—— F — SPUR GEAR DATA
PR G o O =
\ F‘E 4
/ | \\ .
| AN X s
— SES NOTT ¢
t
7.
FIGURE 2. Qutline drawing

.Pv.'

PERPENDICULARITY AND CONCENTRICITY SHALL Bt
MEASURED WITH THE UNIT IN A VERTICAL POSITION
SUPPORTED BY THE SHAFT, WHILE ROTATING

THE HOUSING.
TOTAL RUNOUT OF MAJOR DIAMEITER OF FTATURE -AA-
(SMOOTH PORTION) SHALL NOT EXCEED .0014 FiM

END PLAY AND RADIAL PLAY SMALL BE MEASURED
DURING REVERSAL OF THE FOLLOWING LOADS:

END PLAY-1 POUNC RADIAL PLAY=1/2 POUND

TERMINAL LEAD WIRES SHALL DEFART THROUGH THE BACK
SURFACE OF THE TERMINAL END OF THE SERVOMOTOR IN
ANY ACCEPTABLE MANNER.

SURFACES MARKED "X™ SHALL BE CORROSION-RESISTAN?

STEEL PER MiL-S5-81962

UNLESS DTHERWASL SPECIFIEC, DIMENSIONS ARE IN
INCHES.  TOLERANCES SHALL BE: FRACTIONS #1/64
DECIMALS +.005, AND ANGLES 220

LETTERED DIMENSIONS ARE CIVEN IN TABLE IV

for sizes 05 and 08 servomotors.

32
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- -

|
L s

C MA —

-

-43——— NO 4 (112) 40 UNC-2B

{7, O014[AA} l C-28
e A __{ @1 LOOUAA] TAP 4 HOLES EQUALLY
. . SPACED. BOTIOM OF
l‘“’o HOLES SHALL BE CLOSED

/.Jr\ SEE NOTES 7. 8, 9
B/ : VIEW D

TERMINATIONS

/”\‘\\

-~
) [

|
‘T/
|
'
]
T
=T

/'—\
T
T

—

/ i
l AN
N HHN

— ;x=

(

THREADED SHAFT
SEE NOTES 8 AND 8

NOTES:

1

IS}

7]

PERPENDICUL ARITY AND CONCENTRICITY SHALL BE MEASURED WMTH
THE UNIT IN A VERTICAL POSITION, SUPPORTED BY THE SHAFT,
wiiiLE ROTATING THE HOUSING,

TOTAL RUNOUT OF MAJOR DIAMETER OF FEATURE -AA- SHALL NOT
EXCEED .0014 FiM.

END PLAY AND RADIAL PLAY SHALL BT MEASURLE
DURING REVERSAL OF THE FOLLOWING LOADS:

END PLAY ~ 1 POUND RADIAL PLAY - 1/2 POUND

S 4. THE TERMINAL BLOCK (VIEW A) SHALL Bf SECURED BY SCREWS
FOR OPTIONAL SHAFT OTHER THAN THE TERMINAL SCREWS UNLESS SPECIFIEC OTHERWISE.
ALLOW TERMINAL LUGS TO BE INSTALLED WITH BARRELS INBOARD
OR IN THE 180" POSITION OUTBOARS RECESSES FOR THE LUSS
SHALL BE OF WIDTH AND DEPTH TO PREVENT LUGS FROM TURNING.
1 pe £ ON T
005 ¥ 45" CHAMFER IE&UI:?LI:O‘ ‘.\ SHALL BE ALIGNED wWTH TAPPEC HOLTE ON SHAF
PERMISSIBLE ERD wiTH
€. ST AN C AR y® i Al er ooinuY ANDDACNHAN _DIICTaANT
U”D[RCUT 4010 MDE -~ 2UAT ALT o mANNLL ~ ST PR L e DTNU M ATAT W oY ML O oY
> .005 DEEE STEEL PER MIL-S—B1962.
OR .005 RADIUS MAX
€ UNLESS OTHERWSE SPECIFIED, DIMENSIONS ARE IN INCHES
TOLERANCES SHALL BI. FRACTIONS #1/64, DICIMALS +0.00%.
AND ANGLES 227,
- F- SPUR GEAR DAT4
T, SIZL 11 (VIEW D) DEPTH OF TAPPED HOLES SHALL BI 125 MINIMUM
— M e ‘;J{"E';?E 8 SZE 15 (VEW D). DEPTH OF TAPPED HOLES SHALL BE .125 MINIMUM
. . : DIAMETER OF SHOULDER SHALL BE .250 MAX. FOR MOUNTED FITTING.
60° CENTER, FOR CPTIONAL THREADED SMAFT, USE NO S{124)-44 UNF_2a TMREAD
170 MAX. DIAMETER FULL THREAD SHALL BE .187.
9. SIZE 18 (VIEW D). DEPTH OF TAPPED HOLES SHALL BE .093 MINIMUM
(SEE NOTE 5) FOR TYPE 18SM4C AND .125 WMINIMUM FOR TYPE 18SM4A.
FOR OPTIONAL THREADED SHAFT, USE NO. 10-32 UNF-2A THREAD.
FULL THREAD SHALL BE .200.
10. (ETTERED DIMENSIONS ARL GIVEN N TABLE Iv.
Qutline drawing for servomotors, sizes 11, 15, 18, and 23

L 11131V L 1 I mmAawves=aat™TAawve M2 Wi MMM ad € 7 1 o1 1 CTOEE &A1 T re2ii1s-2ri11 -~ J



Downloaded from http://www.everyspec.com

MIL—-S-22432A

_— PLATE
/¥\ —~£z—:~——-—/
' N -
i ‘ //T\ v v
Ay . 1
i t
p F=dt— — BASE
AN - %
j ,/
e ______1] f - |
C 7 AssemBLY | |
c
T 187 £.005 = | TABLE OF LETTERED DIMENSIONS
c —bry
! H}" B SIZE| A B c D
05 10376 | -———| 2.214 | ——==
; o8 o501 |————1 2250} -—--
/jﬁ‘\ A —P= 3‘ 11 10626 | 0.0571 3200 1.008
: ~—\\g— C & _J-U._ D 15 10876 1 0127 | 4300 | v 217
\\\4/," 5 } 18 | 0.938 | 0.127 | 5.250 | 1.567
N = T
/ 7 o 7e
L 7] FRALL
/ Y - e AYira Y_ Y Ais TC DAL At LIAAIRMII NS AILNY WA D&M /a
7/ - DL INAY AT A mMmAaTEruAL. AMALUMITUM ALLV I, W AT LN/ ™
/ FINISH: ANODIZE PER MiL—A-B8625,
{—— SEE NOTES 3 AND ¢4 TYPE 1, CLASS 2 BLACK
3 | 75 -t e
; 6.00 1 375 —
{ [ i
i-.1137 +.005 U
—i- - - - = { : ———[-_;- —  6.00
/ 3.00 | |
/ , | !
4 1 J___ 1
L §EF NOTE & BASE
NOTES MATERIAL:  LAMINATED PHENOLIC

1. 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 MS17183, OR EQUIVALENT,
DIMENSIONED FOR THE PARTICULAR SERVOCOMPONENT.

5. SLOT IN BASE
FIGURE 4.

SHALL BE LIGHT PRESS FIT WITH PLATL.
Standard test fixture for size 18 and smaller
servomotors.
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NO. 25 DRKLL
£ /— .25 DEEP (4 HOLES)
. . ‘ i
) ™ AL 1 1 X
‘<r~r-1 / \\ r v T 171
AN N , | — sz
e — P8 . ~— SUPPORT . 75 — /
ot B 1‘\: F 1 ,//
BASE — I TN T i ] 6-32 UNC-28 /
Nk \_:\\\// N PLATE NG [} 372 peep —
| ] || (Z HOLES)
\CHOSN Y i \

o \\ I-ﬁ, a5 B\ J —H/2 E \. 0
d_ Lt N L[ C L x: ;
¥ T . T | l | | Lx

—‘-{If‘—.u NOM. l iLH! | ¢ |
i ¢ ] K
| | “I
BASC AND SUPPORT
MATERIAL:  LAMINATED PHENOLIC
3 HOLES EQUALLY SPACED
/—- (SEE NOTES 3 AND 4)
i I R U Pt
t" c/2 -'*—/ 22
X A
! T - 6-32 UNC-2B ¥ .25 DEEP
2 A
S i By T G
»” >
= T ==
iy A\
¥ up ; ] D C ._A__—_H}_— B
AN *:4/1* N &
/2y | i
Cl
| I 7%}
X — —{p— 1875
BAL SECTION X=X
MATERIAL:  7/16" STOCK ALUMINUM
ALLOY, 00-A-250/4
FINISH:  ANODIZE PER MIL—A—-B8625,
TYPE 1. CLASS 2 BLACK
TABLE OF LETTERED DIMENSIONS
szc | ~ | & | ¢ c | € | fF |6 | m o o«
z2 | 0938 | 2012 | 5998 | 475 | 4875 [€.892 1 500 | C75 | 0.2 | 1.0C |
NOTES
i ALL DIMENSIONS ARL IN INCHES
2 UNLESS OTHERWIST SPECIFIED, TOLERANCES SHALL BE. I PLACE DECIMALS =.02
3 PLACE DECIMALS +.C10
-.00¢
3. THREE THREADED HOLES EQUALLY SPACED ON A DIAMETER APPROPRIATE FOR THE
MOUNTING MARDWARE USED.
4. MOUNTING HARDWARE CLAMP ASSEMBLY PER MS17183 OR EQUIVALENT, DIMENSIONED

FOR THE PARTICULAR SERVOCOMPONENT.

FIGURE 5.

Standard test fixture for size 23 or larger

servomotors.
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e
|
(V)
|
N
W]
I
WN
N
1>

10-32 UNF-28B
X .75 IN DEEP

\

i
+
—

4’/’

~ SUPPORT =
AN e =

PLATE — _Hl\\ \/ ‘; // & i
\ I \\ es7< 6-32 UNC-2A w/NUT _Lg:{)_,_zr[__i,..\?\_,l»;,_;,

T T T 150 .2 CLEARANCE HOLE o= i IBi
) \ IN BASE (4 PLACES) ! \\i?/
BASE J g

=
N
ra
~
PP I
'
// g
U
|

39 @\\ l!I e \\ \>//\/ T " n
I . SRR \B\Qt_*“'l_ — S ooy S

NX.

\ I 375 . _J I
— b 2& 1 .
) "°J o— 375

} 5.00 , 1
N\ ~32 UNC-2B X .25 DEEP
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FIGURE 7. Test fixture application for structureborne noise test.
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