——,

".i.e., Resolver, followed by a ‘type designation.

. electrically interchangeable for ‘all military "applications.’
'dur.u-sual.iﬁﬁ shall ha 1ndlcated h\r a combination of diQitS and letters.

" inch,’

nhundreds“of ohms., .~

Downloaded from http://v'vww.everyspec.com

MIL-R-14346A(MU)
15 september 1967 - ¢

. SUPERSEDING
'ﬂﬂi~-=-'wﬂMIL-R-14346(0rd) ,
- 13 July 1956 - - v

KERIFNRPA

Siortroto

1. SCOPE

1.1 Scope.-
resolvers operating at frequencies of 60 or 400 cycles for the precision :“
transmission or conversion of angular data- (see 6 1) R -

1.2 Classification.

1.2.1 Nomenclature.- The nomenclature shall consist of the noun, ,”
(See-6:2). CALEY T

resolvérs having thé “Same nomenclaturé shall be! mééhanically “and ¢ S

The “type -~ *

3

A e

. I1lustrated below is the complete nomenclature for a reséiver type-*- R

23R32N4: .
Resglver — _23 L R = __32 _ N ] 4
“"Noun =~ 'Size = | Fumet. T"""'I..':m.rn'sc’...“‘“" Comp. . ' Exelit.

: e e ‘Input
‘ . ' : " Wind. o e
(1.2.1.1) (1.2.1.2) (1.2.1.3) (1.2.1.4) (17201559)

B I e S e . PPN STy S
1 2 1 1 Size. The_ ize is the maximum diameter in tencns'oxfan :
If the diameter is not exactly a whole number of tenths, -the

PR

BEETETE . Sy el . Kh I |

1.2.102 EHBEEEEE-- "Thé function is identified by the letter- R, the
designation for resolver.‘;“d:j‘

‘ Imgedance.u The“impedance is the ‘nominal input 1mpedance in - .
If 'the" 1mpedance 'is" not" exactly a whole numbér of
hundreds. the next higher hundred is used.

Uorfun . -

FSC 5990
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1.2.1.4 Qompensatioh:- Compensation is indicated by a one-letter )
symbol as followa: ‘ e
Resistor compensatéd Lbeolailosisliecasas R
Win&ing compensated S LT Tl
Resisdtot and winding cofiperisatad c-<2c B
Kot gompeﬁgatea SLsirilinezuuiieacziii N
, 1.2,1:5 Excitatidh ft&huenhys- The exéitation frequency is identified g
by one digit as follows:
Exeitabion Frequsney. (cpa) Code
60 6 ]
400 4
2. APPLICABLE DOCuMENTS
2.1 The folldwihg documenté of the issue in effedt oh daté of
invitation for bids br requést for pkbposal form a part of this
specification to the éxtent spécifiéd herein.
SPECIFICATIONS
Federal ' . ~
TT-I-558  Ink;. Hafkinn Stenéil, Opaqué, For Nonpdrous : {ﬁ\
Surfaces, Metals, Glass, stec. L
Military ‘
MIL-V+173 varﬁlsh, Moisture and Fungus Resistant for
' the Tredtiient of Coétdunications, Eléctronic
o ‘and Asﬁotiated Electriéal Equipment '
MIL-P-6%06 Plates, Informatidn and Tdentification’
MIL-5-12134 Synchros, Resolvetrs (Electricai) and Sérvo
Mn'l'n'r'ﬂ Parkpoing aof -
...... 8; Packaging of
MIL-F~13%926 Fire Control Material, Generél Specification
. . Governing the Hanufacture and Inspection of
'MIL-R-23417 Resolvers, Electrical, Géneral Specification For
STANDARDS
_ Military‘
MIL=STD-105 ‘Sampiing Procedures and Tables for Inspection
7 by Attributes
. MIL-STD-109 Quality Assurance Tefms-énd Definitions
-~
2
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MIL~ STD <129 . Marking for Shipment and Storage = . . -
MIL- STD 130 . ‘f“Identificatlon Marking: of U. s, Military
' Property .
MIL-STD-202 . Test Methods for Electronic and Electricel
' Component Parts SRy L
DRAHINGS N
U.S. Army Munitions Command -
F7651264_ A Resolver, Electrical Type 15R7N4 - -
_ F7674822 © ', Resolver, Electrical, Type 23R8N&: v
"'F7677411 " .. Resolver,;Electrical,.Type-23R3N4 . -7 @ -
F7676358; " " Resolver, Electrical Type 23R6N6 - - TrmEeLnsT
F7659638 = . . Resolver, Electrical, Type 23RIN6 o
F7659617. - Resolver, Electrical, Type 23R6R4
F7659420 - Resolver, Electrical, Typei23R32W4
F7659434 ' Resolver, Electrical,. Type !23R11R6
F7659446 _ Resolver, Electrical, Type?23R32N4

. '(Copies of specifications, standards, drawings and publications required
by suppliers-in- connection with “specific prodiirément functions should be
cbtained from the- procuring activity or as directed by the contracting

officer )

2,2 Other‘publications.- The following documents iorm a part of this
specification to the extent specified herein. Unless otherwise indicated,

the issue in effect on’ date of 1nvitation for bids or: request for proposal

shall apply..

NAIIONAL BUREAU. or STANDARDS O RERATTR e

e

_ Handbook H- 28 = Screw-Thread Standards for Federal Services‘V‘f" :

(Application’ for copies should be addressed to the Superintendent of
Documents, Govermment Printing Office, Washington, D. C.  20402).

. CONSOLIDAIED CLASSIFICAIION COMMITTEE
Consolidated Freight Classification Rules

(Application for copiesxshould be addressed to the Consolidated
Classification Committee, 202 Chicago Union Station,- Chicago 6, Illinois).
3. REQUIREMENTS '

3.1 Detail requirements for the individual resolver types.- Detsil

-requirements for resolvers shall be in accordance with Table I and

drawing as specified herein for each respective type resolver (see 2.1
and 6.2). : .
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3.2 First article testinﬁ.- Requirements for the submission of first

article samplés By the contraetor for teésting shall be as specified in
the contract.

3. 3 Désign conveﬁt,iqns.

3.3.1 Reselver Zexo.- Rasolver #2ere is défined as the rotér pogsition
" produced under the following conditions.

3.3.1.1 Resolver gero foﬂr rotgr excited units,- That position of the
rotor for which windings (R1-R3) and (§2=84) éxpetience minimum coupling
(null) and for which the established vectoér convention is in accopdance

. with Figure 1 and the equations of 3,3,2.1 for positlve (counrerclockwise)
_ rotation.

Rl _ : sl

R4 it i i R2 S affrmamimmisrbiremrine i 52

. Y
Figure 1

3.3.1.2 Resolver zero for stator excited wnitg.- That position of
' the rotor for which windings (S1-83) and (R2-K4) experience minimum _
coupling (null) and for which uhe establislied’ veetor convention is in
accordance with Figure 2 and the equatiOns of 3.3.2.2 for positive
(counterclockmse) rotat:.on.

S1. ‘ o R}

b et 82 Rl it R2

Figure 2




e

shall be used:
. By, 0 T
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3.3.2 Electrical angle.~'The" electrical-angle theta«(@)ils the’
angle which satisfies ‘the relativé magnitidés and ‘polaritiestof the
secondary voltages of an.ideal resolver in accordance with thé'vector” i
convention established in 3.3.1 and with the equatlons of the following L
form: : o

3 3.2.1 Rotor energized units.;

E(Sl S3) KE(Rl R3) cos
‘E(52-84) = KE(R2-R4) cos-8-
Where K = Transformatlon ‘Ratis ™

_ '3.3;2.? Stator energlzed units.

) E(Rl R3) ' KE(S1= 53) cosf
“ E(R2-R4) = KE(S2-84)" ‘cos
Where K = Transformetiqn

puts are in accordance ‘with the'equations of 3.3.2; ‘or;
accordanee 1th 4 6 7 the voltmeter shall read 1ess than the test
voltage.‘ ' 2 :

3.3.4 Unlts.- Unless’ otherwiserpeclfied-~
shall be as follows: :
EEYIRRS [T ST

(OF
(b)
L ().

“ (dy *“Cirrént . = amperesf‘rmS“
{e) Temperature - degrees centlg

' 3fﬁ

?Design and mE?uééf&h-

=Wl e Tid ATz i

Soopay 0 e

3.4.1 Terminal identificatién:- 'THe £6i1&wing teriifhial®ddsigrat fona™

"y

Windifigs™? -
Stator Winding L $1-83, 52-S4

?;~

Rotor Winding : R1-R3, RZ-R&4
Compensating Winding ‘ ' Cl-C3, C2-C4
Compensating Resistor : - 1-3, 2-4 . -
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Terminal designations are such that stator and compengating terminals N
with like numbers have like polarlty when the resdolver, rotor angle is ’-)
zero degrees,

3.5 Performande,

3.5,1 Input. voltage and freq&gncg,. The Fesolver . shall operate N
satlsfactorily at the input VGltage ‘and frequency speclfied 1n 3.1,

3.5.2 Test voltage.— Test vnltage is the input voltage at which
the resolver shall meét the requitements of this specification and shall
be as spec1f1ed in 3.1, ‘

3.5.3 Primary.current.= Primary current ig the eurient drawn by the
primary when maximum input voizage ig applied and the secpndaries are

open. The maximym input current "shall not exceed the spegified value of
3.1,

3.5.4 Prlmary pawér.- Prlmgry power is the power consumed by the
_ primary when maxxmum input voltage 15 applied and the secondaries are
open. 'The maximum péower ¢onsumed by Ehe resolver sha11 not exceed the
specified value of 3 1.

3.5.5 High poténtial.- Resolvers shall show no évidence of leakage
or insulatlon breakdown between windings and frage and between isolated _ -~
. windings when subjected to the high potential tests, ‘

3.5.6 Insulatjon resistance.- Resolvers shall have an insulation

resistance of 100 megohms (Rinimum) when a de voltage is applied between
" windings and betyeen windings and case,

oo
w £
' i

3.5.7 Dielegtric strength.- Resolvers shall show no grratic indica-

. tion. of current in the prima¥y or esxhibit a noticeable torque when
subjected to the dielectric test voltages and frequencies.

3.5. 8 Function error,- The funection error of the fesplver shall
' not exceed the value specified in 3.1.

3 5.9 Null valta e.- The fundamgntai nuil voltage and the total
null voltage shail not exceed the values specified in 3.1 (in milli-
" yolts root mean square (rms) per velt (rms) anut)

3.5.10 FrictLOn torque,- The amount of torque ¥equired to overcome
friction shall ndt exceed the maximum values of 3.1 for the specified
temperatures (23° + 500},




.,:r‘*‘-x

—————
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13,5,11 Radial'ﬁlai‘and:end play.-. Radiallplayfshall'not exceéd the ]
values specified in 3.1'on reéversal of’ % pound load. End play shall not

P, wvalue aneeifizsd iv 3.1 on £ 1 4
exceed the value apt:t. Li&a 1n J.1 OO0 L pO'\i‘ﬁu 10&(‘;.‘ ..

M
<l
o
H
/1]
[}
|
)
¢

3.5. 12 Brush ring continuity.- Each rotor winding shall show con— :

the high and low measured values when the Fotor “is turned “at a sp

 faster than 5 revolutions per minute (rpm) for a minimum of two revoru_ions
~1n each direction. .

L

3 5. 13 Phase shift.

3.5.13.1 Nominal,- The nominal phase shift shall not. exceed the
specified value of 3. 1 LT e e PR

3.5.13, 2 Variation due to rotation.- The variation of phase shift as -
a function of rotor angle shall not exceed the specified value of 3 1.

3.5.13,3 Variation due to. voltage.- The total variation of’ phase .
shift as a function of 1nput voltage ‘shall not exceed ‘the’ values specified
in 3.1. ,

3.5.14'5Eransformation*ratib.L Theivaluelof“the transformation ratio -
shall be as specified in 3.1. I '

3.5.14.,1 Variation with input vélta age.- The variation in’ transforma-.

‘tion with the specified input- voltaze (see 3 5 1) shall not exceed the f_.

limits specified in 3.1.

-3.5.,14.,2 Equalityvof” t¥ansformation’ ratio. Ihe maximum difference‘;ﬁi':
in transformation ratios: from primary to“secondary and where compensating

windinee are nsad from commencatnr to cannnr‘nm t.rinr‘"'ncrn 0.11911 ﬂQf‘

L W ARMURLISU SAw WOTU L4V WV LTSRS [=4— 7 wlidiAL L AL

: exceed the limits specified in 3.1.

< A

3. 5 15 Compensating winding_.

. o IR [ T - _‘11 wmmd ot o ml T T . - Anemact-al .
J.J.LJ-L NULL U Lz e .L 1€ ULl VULL&&B Sllali liave a 1u l.ucilllﬂul—cl&

. frequency .component ‘no greater ‘than”0.10 millivolts root mean* squa -3

(rus): per; volt (rms) input when connected as specified in Figures 21 and
22, PSS N

3.5.15.2 wlnalng_pnase.- .Lne correct w:.na:Lng pnase snau De 1m11catea _' ‘
when the voltmeteri reads less than 'the" test voltage and the resolver is
connected ‘as .shown in’' Figures: 23 'and™24. " '~ - SR 5;;:

3.5.15.3 Equality of compensating w1nd1ngs. When the resolver 1s':
connected as shown in Figure 25 the null voltage shall: have a- fundamental
frequency component no greater than 1.0 millivolt (rms) per volt (rms)
input. :
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3.5.15.4 Co ensatlng,resistor., When compensating resistors are {m)-
appllceble the 11 conform to the valpe and tolerance speci£1ed in 3.1, '

3.5.1§ Imgedance,

3.5.16.1 Rotor i stator open \ 3.3'0 .= Rotor
impedance, g;ato; open-circuite:,emw
11m1t (see 3 1)

3.5.16.2 Stator impedance,
impedance, rotor openﬁclrcufted,
(see 3. 1)

I tqr 9 enAcircuLted_nggl.- Stator

_ 3.5.16.3 Rotor impedance
impedance, stafor ghort- circuiteq,
- limit (see 3. 1)

-BSS,shali"not'exceed the speclfied

3.5.16.4 Compgnsetor impedance tor_open- chgited (ZCO)..
Compensator impejhnce, rotdr open-c1rcuited;.cq;shali‘ho; éxcesd the
specified llmlt (see 3 l)

-3.5.17 Perpendicularity of axes.s The Qngular deviation of the null
angles from theif true anguiar position shgll not excegq the specified
value of 3.1,

3,5.18 Resolver zere'megklgg ?he fregg of the regplver ghall be
permanently marked with an arrow’ which coiucidee with an index merk on
the rotor shaft at electrical zero within + 10 .

et

3.5.19 shift of regolver ; 0.5 The chggée of pogition of resolver

zero with vgriggioq ofgigbu; ;:“age and freggency shgil not exceed the
_values specifleé in 3. B A .

3. 5 20 Harmonic distortiqp. Unless otherw1se specified harmonic
-distortion shall’ be no" greeter than 0. 1% when connected in accordance
with Figure 14 or 15 as appllcable.

- 3.5.21 Radio noise.- Resqlvers ghall not produce radio noise at a
distance three feet from the unit in excess of 2.5 m@crovolts in the

frequency range 0. 15 to 65 megacycles and 5 microvolts in the frequency |

- range of 65 to 150 megacycles.

3.5.22 E;Emerature rige.- The temperature rise of the energized
‘resolver above™ amblent tempereture shell not exceed the limits specified
in 3.1.

‘ 3.6 Environﬁﬂntal.




‘minutes. .

e .

" consistent with the best 1nstrument practices and the nignest production
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3.6.1 Endurance.- All resolvers covered by this specification shall
be capable of operating at 1150 + 50 rpm continuously for 1000 + 10 '
hours without failure or evidence of undue wear, deterioration of windings
or deposits of distillates. . '

3.6.2 Vibration.- The resolver shall show no evidence of“damage,
loose metal chips or other particles of . foreign matter- and’shall operate=
satisfactorily after having béén’ vibrated in a vertical and.-horizontal -
direction for a total amplitude of .010 + .002 -inches at a frequency of
10 to 60 cps with ‘a period of one- minutewfor a total of. & hours + 15

ctor il a%teflheine
e the shaft is free-

LD [a]
- e\t Bl

-~ 1
energized and ubjected to 6 -
to rotate,

G
&
0
=
z
P h
b

3.6.4 Humi ditx. - The resolver shall show no evidence of rust,

‘blistering, varnish condensation and. shall operate satisfactorily after

exposure for 240 hours at a temperature of 40 + 20 C and a relative

" - humidity of 90 to, 95 percent. F PR I _,hmiff S

'3.6.5 -Ambient temperatures.- Resolvers shall be caRable of storage ‘
without. damage in ambient temperatures.ranging from -62-C to. 100°C. * The
resolvers shall meet all the specified requirements when ‘operated in
the following ambient cemperatures' 559C to 85°C. All resolvers shall
conform_to the_requirements of 3.5.4,.3.5.5 and 3.5.6. after being
‘temperature stabilized for a period of four hours at 125%.

3.7 Identification.- Resolvers' shall be identified “with markings
conforming to Figure 3 and MIL-P- -6906, If identification plates are

used they:shall be'not more than: 0} 003" inches thiek,’ ‘Other methods of
ermisiable provided they r.-gmmv with MIL-P-6906.

wlrd o "o
marKing are r\-l.a.u..l.uuuwﬁ\- PauwvaloLs < JLLLLE Y

3.7.1 'Legib ility of marki;g, All marking shell remain 1egib1e
after completion of all tests;- .

3.8: ‘Retwsts. - Resolvers’ “shall” be! capable of ‘méeting ‘all the" require-f
ments of this specification when tested in accordance with 4 6 27, :

3. 9 Workmanship.- Workmanship shall be in accordance with the
applicable requirements of MIL-F-13926 and shall be of a quality

standards,
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NGMENCLAEURE

R

"E" PA _—xj_ |
lnlciqﬁ fn;ggg¥§$7ig; A
v MFR BYL_'- """"_T::l U S =t

IIGH RAPIUS

_TABULATION OF LETTERED DIMENSIONS

SYNCHRO SIZE 4 B ¢ b E___F . @
15 3 3/4 3/32 5/66 3/64 1/16 - 1/8
23 35/8 1 7/ek 3/32 364 1/16 1/4
NOTES:

1. LEGEND SHALL BE CENTR-ALI'-.Y LGCATED HGRIZ@NTALLY AND VERTIGALLY.

'I"VD‘E‘ MOTONATTAN FIIFMT iz ¥y T BD -rmmn i R

AIrh UBo ;,‘ms.um wRibh onalbh DE LUBLKR LADLE L’ahLl&-

2.  ALL CHARACTERS snm, az GOTHIC STYLE ExeBET SUFFIX LETTER OF

7 3. NOMENCLATURE, VOLTAGE AND ?REQUENCY SHALL BE AS SPECIFIED IN

DETAIL REQUIREMENTS ON APPLICABLE FIGURE

Q. SERIAL NUMBERS SHALL BE REQUESTED FROM THE PROCURING AGENCY.

5. CONTRACT NUMBER SHALL BE APPLIED WHEN REQUIRED BY PROCURING

AGENCY.

Figure 3. Idemtiffcation Marking for Resslvers

10

-
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4. 'QUALITY ASSURANCE PROVISIONS "’“)

4.1 Responsibility for inspection.

4.1.1 Supplier.- Unless otherwise specified in the contraet or purchase
order, the suppller 1s responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified, the
supplier may utilize his own facilitles or any commercial laberatory
acceptable to the Government. The Govermment reserves the right to per-
form any of the inspections set forth in the spec1flcation where such
inspections are deemed necessary to assure supplles and services conform
to prescrlbed requirements,

4.1.2 General provisions.- The quality assurance provisi...s of this
specification and of other documents referenced herein form the basis
for 1nspect10n to be performed by the supplier. Definitions of inapection
terms ‘not otherwise defined herein shall be as listed in MIL- STD—109.

i 4 1.3 Test and inspection facilities.e Test equipment and inspection
facilities shall be of sufficient aeccuracy, gquality and quantity to
permit the required inspection. The supplier shall establish inspection
equipment to the satisfaction of the Government,

4.2 Inspection conditions and methods.

.1 Inspection condltlons.- Unless otherwise specified herein all
rions and tests shall be performed at 20° to 35°C at a harm'nerrlc

Pod avoian AL Lkl

sure of 28 to 31 inches of mercury and at a relative humldity of 45
5 percent.

-

4.2.2 Test voltage and frequency.- The' test voltage and fteqqency
~shall be as specified in Table I. "Tolerance on test voltage and frequency
shall be as specified on the applicable test figure.

4,2,3 Stabilized operating temperature.- The stabilized operating
temperature is reached when the ‘d.¢. resistance of a secondary winding

does not change more than 0.5 percent over a period of 15 minutes while
one primary w1nding is energlzed at the test voltage and frequency.

4.2.4 Test temperature condition.~ Test temperature condition has
been reached when a resolver has beén energized at the test voltage and
frequency for the same length of time required to bring a resolver with
the same type designatlon number to stabilized operating temperature.

4.3 First article tests.,- Unless otherwise specified, the’ requlreé
ments and tests of Table TII shall be coniducted on first article samples
only. Fallure of any first article sample shall be cause for disapproval

and subsequent action as required by the contract clauses appllcable to
first article testing.

4.4 Quality conformance inspection.

12 | ' | | )
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Y Accqptance inspection.- Atceptance 1nspection shall consist of
groups A and B lnspectlon. .. . . ; : . ’

4.4.1, 1 Inspection lot.- Inspection lot shall consist of all the
resolvers of one type produced under substantially the same condltions‘-‘

+ .. .

and offered for inspectlon ‘at’ one’ time. 0

RS
B

4.4,1. 2 Group A’lnspectlon.- Group A 1nspection shall consist ‘of the T
examinations and tests speoified in Table II and shall be on the same’ set
of sample units. coe e .

v

4, 4 1 2.1 Samplingrplan.* Statlstical sampling and inspection shall s
be in accordance with MIL-STD-105. Co

“4,4,1,3 Rejected lots.- If an inspection lot .is rejected the suppller-
‘shall withdraw the lot, : The supplier may séreen’ ot defectives or’ rework e
the lot and submit it agaln for acceptance inspection. :

- TABLE - II --Group A InSpectiong}lf:rg “ff;f:nig o

| Test ¥ Requirement | Test = |_AQL |(dphu)
_ : ‘Paragraph Paragraph Major | “ Minon
Visual and dimensional SN SS LIRS B/t S 1.0 | 4.0
Continuity - - R 3.5412 4.6.1" - 1.0 &=
Friction” torque et oew t 0 ) 3,5,10 4,6.2 1:0-4 4.0
Resol¥Ver: zero marking - . 3.5.18_ Ja.6.6.. 2 ...} 4.0
Current 3.5.3 4.6.3 & . \
Power , _ 3.5.4 4.6.4 B
% > . |Null voltage o+ 3.5.15.1 . |o4.6.1501 |
& o [Winding phase, .. ¥ 3.5.15.,2 .4.6.15.2 , .
%Q ;Equallty of windlngs,-' -3 3.5.15.3 4,6.15.3 s
© |[Resistor ) 3.5.15.4 § 4.6.15.4 |,
Phase rotatlon i 3.3.3 <4367 ‘
Harmonic. dlstortion 3.5.20 4,681 I
Perpend1cula~'ty of axes . 3.5.17 4.6.10 . 7
Fundamental. . null voltage © 3.5.9 1 4.6.9
Total null voltage 3.5.9 4.6.9 1.0
Transformation ratio 3.5.14 4,6.11
s thru - f
. 4.6.11,2 ¢
Nominal phase shift 3.5.13,1 1.4.6.12
{Variation due to Yotation - 3.5.13,2° "1 4.6.12.2
Variation due to voltage , 3.5.13.3 4.6.12,3 1.
$Function error ' 3.5.8 4.6.13
' s ] 446.13.1: L ges }
S R L Lo . - _:"~-’--.‘- ! “4-6.13-2. Ve T ".‘
Equality of .transformation ratio- 3.5.14.2 4.6.11.4 1§} :
igh potential . ..« 4 3,505, 4.6.16 ;.8 - §. :
Insulation resistance: =~ - . - 3.5.6 . 4.6.17 E B r
ielectric - . - 3.5.7 fa6.18 L

13
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4.4.1,4 Group B. lnepection., Group B inspectien shall consist of the
tests spec1f1eq in Table fII.” 'A tgotal number of three. (3) aampleg per
order shall be subm1tted frem the first lot gnd from unita thet hgve
passed Group A lnspeqtien. On apprgvgl of the grocuring activity, the
contractor may substitute certified test data in lieu of testing for
Group B 1nspection prqv1ded the data has been accumulated frem a pre-
vious orde.r of the same type being submitt:e.d far insnention and tahe. data

P now BT =515

is derived frgm items grodqceq withiq two yea;s of the current arder dete.

. The certification shall also prgvide a statement as follows: “As the
authorized representative of the supplier, the undersigned warzants and
represents that: A}l the informqtlon aqpplied he;eWith is true and accurate

and meatcs tha \‘nﬂtl-lrnmnnfa far aarti F"nnl—tnn af sonfarmannas ta Oroun B
alls MESLS it I&JUITEWERAS 18 SfIEXaiCavith € LUnIODRMARgE U GILYR o

inspection of MIL-R=14346A(MU)". L

' 4.4.1.4.1 Disposition of sampl 15, gample units which have been
" tested for Group B inapection shall not be delivered on the contraet or
order.

4.5 Visual and mechanical.- The gesquer shall be ingpected visually

to determine that thé dimensidms, m@rkiags and finishes copform to the
requirements specified herein. The resolver ehall glao be examined for

.....

TABLE IIL - Gr?un_ B Inspegtion -

Test . | et
Paragraph
Impedance 3.5.16 4,.6.5
Shift of resolver zero 3.5.19 4.6.14
Voltage range vs. transformation ragio - 3.3.14.1 4.6.11.3
Voltage range vs. phase shifg . 3.5.13.3 © 4,6.12.3
Radio noise 3.5.20 4,6.19
Temperature rise 3.5.21 4.6.20 .
Low. temperature operating tests 3,6.5 4,6:21
High temperature operating tests 3.6.5 4.6,22
Extreme temperature tests 3.6.5 4.6.23
IVibration 3.6.2 - 4.6.24
Shock 3.6.3 4,6,25
Endurance 3.6.1 4.6.26
- Humidity 3.6.4 4.6.28
Retests 3.8 Ed 4.6.27

Tt e F e T L I =y e

4
i
A
?

4.6 Test Droceduxes.

A 6.1 Brush- sl;gﬁring_continulty.e The shaft shall first be rotated
for several ‘revolutions. ~With a Wheatstone Bridge or any other approved

method across the terminals of each rotor winding, the continuity through
the bl“JShES and e'l'ng rines shall hp determinad The fpr.:f' shall he madp -

siilgw Shkeli Rt S e il LOSL Sii2lL L

while the rotor is being slowly turned at a speed not faster than 5 rpm
for not less than two revolutions in each direction and shall conform to
3.5.12,

14
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4,6.2 Friction torque.- This test shall be performed using an un-
balanced dial or a pointer which, when mounted on the. resolver shaft,
shall exert a torque not greater than ‘the value speclfied in 3.5.10 at.

a temperature of 22.0 + 3. 0°¢ (75 + 10°F) With the dial or pointer
mounted on the shaft, “the stator shall be rotated at a rate not fagter
than 6 rpm with the shaft in a horizontal position; at least two. . _
revolutions of the stator.shall be made in each direction. ‘The spec1f1ed'

’ftorque value shall be considered exceeded if the d1a1 or p01nter turns
one revolution. :

4.6.3 Input current.- With maximum input voltage applled to. one =
primary winding and the. secondaries open, the input current shall be
. measured with an ammeter having an accuraCy tAleast 1%. (See 3. 5 .2).

4.6. 4"Power: ‘The series capacitor used in’ this test shall be of .a
value to series resonate the resolver winding.

4.6.4.1 Rotor exeited unlts.- For rotor excited units the resolver
is connected as shown in Figure 4.

I T T T

VARIABLE VOLTAGE
RATED FREQ. + 1%

gor . ’F;ifgﬁfe_‘q-r ?";-7.:!, sl

The variable input voltage is gradually raised until 20% of the currént
- measured in 4.6.3 is obtained, "C" is adjusted to produce a maximum
- current indication. The input wvoltage is then varied to produce the
- maximum current measured in 4.6.3. The last two steps are repeated
“until maximum current is obtained for an optimum adjustment of i Hag
- The power is computed from:

15
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_ P = (V-IRm)I,
where V is the reading of the volimeter
I is the ammeter reading
Rm ig the resistapce of the ammeter and leads

A su1tab1e wattmeter (or any other approved method) can be Subspltutgd
for the voltmetér, ammeter and eapacitpr of Figiire &4, with the sP?eifled
maxlmum input voltage applied (see 3.1).

CAUTION: Because of the large veltages produged by ser1es respnance, it
is recommended that input voltages be varied with care.

4 6.4.2 Stator excited units.- For stator excited ur’'.s the resolver
is connected as shown in Figure 5 The same procedure is followed as in
4,6.4.1.

&
§

VARIABLE VOLTAGE
RATED FREQ. + 1%

i‘igure 5

4.6.5 Impedance.- The resolyer shall be mounted centrally on a
square aluminum plate in ancordance with Flgures 19 and 20 and excited
until thermgl stablllzatlon is reeched. The series resonance bridge
shown in Figure 6 shall be used to obtaln the follcw1ng 1mpedance
measurements,

16
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e e m e e m g -BIATR m ATe EN  BRAY T P VU YR g TRA T Bk s T ] ST
- - + N

INPUT VOLTAGE (MAX)
RATED FREQ. + 1%

UNIT. UNDER TEST
(oimeee gy = e

ot ¥

R
.

10,000 ohms,

Where ZR = resolver impedance and RA + Rp

. 4,6,5,1 Rotor. impedance,- stator- Openhcircuited (ZROY < "The" 1mpedance
of each rotor winding shall be ‘measured separately with the remaining. :
rotor shorted and the stator w1ndings 0pen-c1rcu1ted Zro shall conform~
to ‘3, 5 16.1. : .

ot

3o

@tator winding’ ehall‘b‘ﬂmeasured separately with the remaining%
zSO ‘shall confonm:

4 6 5.3 Rotor lmpedance, stator short-circulted (ZRSS). The N
1mpedanca of _each rotor windlngeshall_henmeasured -separately with the"
remaining rotor - shorted and the stator windings shorted. ZrSs shall

. conform to 3.5.16. 3. B )

4,6.5.4 mpensator impédance, - rotor Spen-Eircuitad” (ZCOL The
impedance of each compensator winding shall be measured separately with
the .remaining:-compensator winding%xnl' , ‘wind1d
circuited.ﬁﬁzco shall=conform-to:

4.6.6 Resolver Zero.,

4.6.6,1 Coarse resolver zero - rotor excited.- For rotor excited
units the resolver is connected as shown in Figure 7. The rotor is
-rotated until a minimum reading is obtained on the voltmeter. The .
relative position of the arrow stamped on the frame to the index on the :
shaft shall conform to 3,5.18,

217
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TEST YOLTAGE 4 57 N 0BERY -
ED FREQ. + 5% ' LIPS ‘

Figuce 7

4.6.6.2 Coarse resulver geip - stator excited.- For skatof éxoitéd
units the resolver is connected aa shown in Figure 8. ({See 4:6.6.2.1).

TEST VOLTAGE + 5%
RATED FREQ. + 5%

f

Figure 8

The same proeedure is followed as in 4; 6 6.1

4.6.6,2,1 specgal case = 23R6R4 - For resolver 23R6R4, the test
circuit is gonnected as shown in iﬁﬂhre 9. The same procedure is.
follcwed as in 4.6.6.1,

18
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—
TEST- VOLTAGE + 5%
RATED FREQ. * 5%
i
: Figure 9 . st g et s b e
4.6.7 Phase rotation.- The unit is placed in the angular accuracy
stand for ‘the . following tests - '
4.6.7.1 . Rotor excited units - (Rl—R3 winding).- For. rotor excited
units the resolver is connected as shown in Figure 10. . —— e
TEST, VOLTAGE: #:,5%
RATED FREQ + 5% ‘
LR
PR
.“'reading shall conform to 3 3 3. L ‘ :
e e e o s e R A e AT TR TS T ~--v‘-*~*”~“-‘§ .
A% 4.6,7.2 Rotor excited: units -_LEZ-RA winding) The same procedure g
- f*’is followed as in 4.6.7.1 except ‘that the resolver is connected as shown~ ©
| * in Figure 11. . e
‘{LJL‘
. %‘ )
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input impedance equal to that of a 500,000 ohm resistor shunted by a 30
pF capacitor, Fundamental and total null wvoltages at any test position
shall be in gccordance with 3.6.8., This test shall be repeated, except
that the other applicable pair of primary terminals shall be energiged.

4.6.,9,1 Fregquency-sensitive wolitmeter method.- A frequency-sensitive
voltmeter shall be used which has a fundamental frequency filter with a
change of output voltage not to exceed + 0.5 percent for a change of + 1
percent in excitation frequency. The output voltage shall also be at
least minus 30 decibels (db) at half and twice rated frequency. The
meter shall be preperly compensated for the insertion loss of the
filter, Turn the rasolver rotor until a minimum voltage is obtained on
the frequency-sensitive voltmeter, This voltage is the fundamental
componerit of the null voltage. Without disturbing this fotor position,
measure the total null voltage with a vacuum tube voltmeter.

4.6.9.2 Phase-gensitive voltmeter method,- Turn the resolver rotor
until the inphase compenent of the null voltage is zero as indicated on
a phase-sensitive woltmeter. Read the quadrature voltage. This voltage
is the fundamental component of the null voltage. Without disturbing
this rotor position, measure the total null voltage on a vacuum tube
voltmeter,

TARLE IV

Conpnections and Angular Displacement for
Null Voltage Test and Interaxis Error Test

Null Voltage Test
Priﬁarv -
Unit Voltage Across Terminals At Electrical Angles Positions
Rotor R1-R3 SZ COuS4 0° and 1800 1, 2
Excited .81 to.53 909.and 2709 3, 4
R2-R& | 8L to'S3 | 02 and 180° 5, 6
52 to S& 90° and '270° 7, 8
Stator S1-S3 - " R2 to R4 0° and 180° 1, 2
Excited Rl to R3 90° and 270° 3, &4
© 82-84 "Rl to R3 | 0° and 180° 5, 6
R2 to R4 90° and 270° 7, 8 !

4.6.10 Perpendicularity of axes.- The resolvér shall be mounted in a -
test stand capable of positioning the resolver rotor to any given angle
within 15 seconds of arc. One of the appllcable pairs of primary terminals
listed in Table IV shall be energized according to 4.2.2 and 4.2.4. .The
rotor shall be positioned to the angles specified in Table IV. At each
posjtion the rotor shall be adjusted to the nearest null and the angle
indicated by the test stand noted., The test shall be repeated, except

22
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that the other applicable pair of primary terminals shall be- energized,
The algebraic difference between the deviations from the tabulated angles
at the various pesitions indlcate the interaxis errors as follows:

Secondary winding, Positions 1 and 3, 2 and 4,5 and 7, 6 and 8.

Primary windings; Positions 1 and 7, 2 and 8, 3 and 6, 4 and 5.

Resolver‘ Pogitions 1 and 5, 2 and 6, 3 and 7, &4 and 8. -
Perpendicularity ‘of axes shall be in accordance with 3 5.17.

4.6,11 Transformation ratio test.

4.6.11.1 Rotor excited,~- The resolver, mounted in the applicable
test fixture shown in Figure 19 -or 20, “shall be energized at termlnals
R1-R3 under the test conditions of 4.2.2 and 4.2.4. The output at
terminals S1-S3 shall be measured at the position of maximum coupling
nearest resolver zero. The ‘measuring instrumeént ‘used shall- indicate the
‘rms voltage of the fundamental frequency, and shall not - alter ‘the open
circuit secondary veltage by motre than 0,1 percent. The rotor shall be
turned- 90 degrees counterclockwise; and the ‘output ‘at terminals S2-584
measured at the nearest position of maximum coupling. The resolver shall
then be energized at terminals R2-R4. The outputs at S2- S4 and at S1-83
shall be measured at the positions ‘of maximum coupling nearest 0 degrees
and 90.degrees respectively. The ratios of output voltages to input .
voltages are the transformation ratios of ‘the pairs of windlngs. The ”_
transformation ratio. of ‘each: set ‘of:windings shall be in accordance with’
3.5.14.

4,6,11,2 Stator excited.~- Test condltions of 4 11 l applies for
stator. excited resolvers,: except that: the follow1ng substitutions shall
be made when connecting:terminals; S1-583 for" Rl-RB 82-84 for RZ R4
R1-R3 for $1-53,. and RZ-R4 for sz-sa. oo -

) -
3l

4, 6 11, 3 Varlation with 1nput voltage. The" transformatlon ratios
shall be-found . according to the applicable test conditions of 4,6. 11.1,
4.6.11:2 - and 4.6.11.4 using the maximum and- minimum input’ voltages'"\'"Aj
specified in the applicablé specification sheet. The varlatlon 1n tranejf
formation .ratios" shall be in»accordance with 3 5 14 1. A

AL

4 6 ll 4 Equality of transformation ratio;- The maximum differ'”‘ )
between transformation ratios measured in 4.6.11;1 or 4. 6. ll 2 as -
applicable and 4 6,11, 4 shall be in accordance with 3.5, 14 2

4 6 12 Nominal_phase ahift test. - :54‘7‘15::?@

23
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4.6.12,1 Rotor excited.~ The reselver shall be energized at terminals
R1-R3 under the conditions of 4.,2.2 and 4,2.4 with terminals R2-R4 shorted
and terminals S1-$3 and $2-S4 open. The rotor shall be turned to the
position of maximum coupling between windings R1-R3 and 52-54 nearest to
90 degrees. The phase shift shall be measured at terminals §2-84 to an
accuracy of + 1.0 degree, with an 1ns€rument having an 1mpedance of not
less than that of a 500,000 ohm resistance shunted by a 30 pF (picofarads)
capacitance. Phase Shlft shall be in accordance with 3.5.13,1.

4.6.12,2 Phase shift wvariation with posltlon.- U31ng the same test
setup as 4.6.12.1 the phase shHift shall be measured at 45° increments
during one full revolution. Phase shift shall be measured at 10° either
51de of the 0° or 1800 posltion. Phase shxft varlatlon w1th rotation shall
be in accordance with 3.5.13.2,

4.6.12.3 Phase shift variation with wvoltage.- Using the same test
setup as 4.6.12.1, the phase shift shall be méasured at the first position
of maximum coupling, at the minimm and maximum operating voltages speci-
fied in the applicable spcclfication sheet. Phase shift variation with
input voltage shall be in accordance with 3,5.13.3,

4.6,12.4 Stator excited.- Test conditions 4,6.12.1, 4.6.12.2 and
4.6.12.3 applies for stator exclted esolvers except that the following
substitutions shall be made when connecting terminals; 81-53 for R1-R3,
82-84 for R2-R&, R1-R3 For $1-83, and R2-R4 for 52-84.

4.6.13 Function error test.

4.6.13.1 BStatar excited.~ The resolver shall be mounted in a test
stand which can lndlcate the angular position of the retor within 15
seconds of arc, Energize termlnals §1283 in accerdance with 4.2.2-and
4.2.4. Align theée shaft index approxlmately with the arrow stamped on the
frame. Set the rotor exactly at resolver zero by obtaining a null across
terminals R2-R4 using the circuit shown in Figure 17. The resolver shall
be connected into the test circuit as shown in Figure 16, or a similar
circuit acceptable to’ the procuring actxvity. Rotate the rotor to the 90
degree (physical angle) position; set the readout variable transformer
to 100 percent. . Adjust the normalizing- variable transformer and the phase
shifter until the minimum null appears across. the phase sensitive null
detector. The phase shifter and foimalizing varlable transformer shall °
not be readjusted throughout the remainder of the test. Starting at zera
the output shall be measured at 5 degree. (physical d@ngle) intervals up to
and including 180 degrees. The output shall be méasured by the reading
on the readout variable transformer, when it is adjusted to indicate a
null on the phase sensitive null detector. The difference between the
reading at each position and the sine of the rotor angle, expressed as a
percentage of maximum output, is the function error. The test shall be
repeated, except that the following terminal substitutions shall be made
when making commections; $2-S84 for §1-83, and R1-R3 for R2-R4. The
function error at any position shall be in accordance with 3.5. 8.

24
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o

PHASE SHIFTER

J[

NORMALIZING
VARTABLE
TRANSFORMER

PHASE SENSITIVE

NULL DETECTOR —1 e

Figure 16

4.6,13.2 Rotor excited.- Tést conditions of 4.6.13.1 applies for
~rotor excited resolvers, except that the following' terminal substitiutions
“shall be made when making connections; R1-R3 for 81-83, R2-R4 for S2-84,
§1-83 for R1-R3, and $2-84 for R2-R4, Figure 18 shall be uged to find
resolver zero. ‘ : o

Standard Test Voltage
and Freq. (See 4.2.2)

' Standard Test Voltage
and Freq. (See 4.2.2)

Figure'iﬁ'
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T / PLATE
»'-_1 - /—B“Agg
l IT L= '{1
Size A B c
15 1.313 1,534 3.936
‘ S0
L 4-a8 THREAD, 3 ﬂOLE§ _ -
EQUALLY sPAcsa ON ‘D, B. , : S
PLATE
MATERIAL . ALL 243T 4, SBEC. QQ7A~35
FINISH. ANGDIZ %TYP I, p'r;g’ BLAGK "SPE ,gm;.-A-ggzs
TOLERANCES: ON* l, TTERED mugya&ous £.010° =.00
': 187 # .005 B}
i ':.‘.b-318 l
B! Poomse
o ‘ MATERU\L THERMALLY INSULATING,
! l
:‘t_— = TongAncr_s ON. FRACTIONS,
¢ 20/32 — £.1/64. UNLESS —_
OTHERWISE SPECIFIED

Figure 19. Test Stand for 1.900 Diameter and Smaller
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J NO. 25 DRILL.
/4 DEEP :
4 HOLES r 1/4 .
. H Aot — —
f & R [}
NO.6-32 THREAD

3/8 DEEP,

1?' PLATE . . -

.li/- L E_ 2 HOLES
B ) - .
it ‘ - -

BASE AND SUPPORT .
MATERIAL: THERMALLY INSULATING

'rou:nmces- 3% IIBETTERED DIMENSIONS
‘ON FRACTIONS, # l/s4-
ON ANGLES. £ie

7/16 STOCK SIZE
U2 .
: NO. 6-32 THREAD
o 1/4 DEEP
R 2 HOLES
PLATE v __-Tf—cz'
MATERIAL: ALUMINUM 245T4 '
SPEC, 0Q-A-355 E _i——t____ll :
FINISH: ANODIZE TYPE II, T
DYED BLACK,
- SPEC, MIL~A~B8625
TOLERANCES: ON LETTERED DIMENSIONS T A"“-I - "‘\=uo:"63'3'2 THREAD, 2 HOLES
. #.010, -,000; e . EQUALLY SPACED ON DIA B
" “ON F’RACTIONS, 7 1/64 R
- TABULATION OF LETTERED 'DIMENSIONS
T “DIM.Ai,| :DIMB | DIM.C | DIM.D DIM.E ‘ D}NLF DIM.G | DIM.H DIM: J - [ DIMITK: |
23 | 2.001. | 3.009 | 2.280 | s5.998 'A ;4‘.'75',3-.*. 4875 | 6.892 | 900 |3/ax3/6 ] /s |7

F'J;.gure 20. Test Stén‘d,Z.ZSO Dia and Larger
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4,6:14 Shift of resolver. zero test.

4.6.14,1 With voltage viriations,- The resolver shall be mounted in
an angular test stand capable of positioning the resolver rotor t¢ any
given drgle within 15 seconds of arc. The reselver shall be connected
into the applicable test élreuit of Figure 7 or 8. The xesolver and

 test stand shall be zeroed for the test voltage and frequency spedifled

in the applicable spec1f1cat10n sheéet, The resolver shdall also be
zeroed at the maximuh and minirmum operating voltdges specified, and the
shift in resolver zero recorded for each voltage. $hift in reselver
zero with voltage variation shall be in accordanee with 3.5.19,

4.6,14.2 Wlth frequengy ¢ariatigng.~ The foregoing test shall be .
repeated, except that fhe voltage shall be Hald at the specified appli-
cable voltage dnd the réselver shall be zérded af the oparating frequency
-10% and at the operatitig frequency 4+ 10 péréent. THe. shift in resolver
zero shall be redorded for edéh frequenéy. 8hift in resolvér zero with
frequency variation ghall be ih décordaree with 3.5.19.

4.6.15 Compengatiori

4.6.15:1 Hull voltage:- When the resolver is gonnected as shown in
Figures 21 and 22, the réading of thé null méter shill conform to 3.5.15.1,

B

TEST VOLTAGE % .5%
RATED FREQ. t 5%

TEST VOLTAGE + .5%
RATED FREQ. + .5%

[

Figure 22

28
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4,6.15.2 Winding phase.,- When the resolver is connected as shown in
oo Figures 23 and 24, the reading of the voltmeter shall conform to 3.5.15.2.
TEST VOLTAGE + 1%
RATED FREQ. + 1% .-
_' TEST VOLTAGE + 1%
L RATED FREQ, - ‘+ 1% -

Fiéure 24-
4.6.15,3 Equality of compensating windings.- When the resolver is

connected .as_shown in Flgure 25, the reading of the. null meter shall con-.. o
form to 3.5, 15 3.. P R P A ‘ o

- e et e e e e T T T
S Lo R 7
) V. Lo Louwd . e .

TEST VOLTAGE + 5% ~ -~ coeve-of o ©
© RATED FREQ.- £ 5%~ roitiin e

f*’fh . _ : Figure 25
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4.6.15.4 Compensiting résistor.- When applicable; the compensating

resistor shall be chécked for the proper valué; material, and terfuinal

markings, as specified (see 3, 5.15, &),

4.6.16 Migh potential.= Uniéés otherwise speéified, thé high potétitial
test voltages shall be in accéordance with Table V.

TABLE ¢
Unit Size | . Lodatxon__“‘r‘ML.:‘ | Test Voltage (rmsy 1/
15 winding to frame 500
15 . betweén igclated windings 500
23 winding to frame 900
23 betWeéh isolatéd windings 500

The relative humidity for this test shall not bé Iess th&n 50%. Aftér
the test voltage has been raiged slowly (approximately 100 volts pér
second) to the specified valie and held at thét valué £6r one mimite,
the resolver shall meet the Feguiréménts of 3.5.5 This test shall be
immediately followed by the Insulation Resistance Tést, 4.6.17.

4.6.17 Insulation resLsténce.- Thé insulaticn rESistance test shall
be made by medns of a megohm bFidge (or any other apprcved means) with a
d.c. test voltage of 400 volts applied between wiﬁdings and between
w1nd1ngs and case. The value of insulation résistancé shall conform to
3.5.6. '

4. 6 18 Dlelectrlc tesg. - The résclver primary shall be energized a%
indicated in Table VI with twice the rated firequeticy and with no load oi
the secondaries,

TABLE VI
Type Unit Prxmary Terminals ' Primary Volt&ge Shotrted
' N S T . Terininals
Rotor energized |  RI-R} 1 4 max, input | RL to R2
Stator energizad o 81-53 1.4 mix. input |} Sl to s2
v - v he o T P N N NI T S S T L Tyl . SB to Sa e .
23R6R4 . i 5 SljSS e 2 tﬁékﬁ* 111put _ None ] )

After the qhaft has been rotated at least one revolutioii at less than 5
rpm, the resolver shall meét the réguireméiits of 3.5.6.

L/ The .est voltage may be either 60 o 400 cycles

30
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4.6.19 Radio noise.- The resolver shall be energlzed as indicated

in Table VII and its rotor rotated at 11)0 + 50 rpm.

The rod antenna of

a noise meter shall be placed within 3 + 3 fedt of 'the resolver brushes”
and the noise level measured at no less than® two- frequenciea 1n- each of

the bands between 0,15 and 150 ‘megacycles,

exceed the requirements of 3 5.21.

i

‘The noise level shall not w_u?

'4.6,20 Temperature rise.- The unit under test shall be clamped 1R AN
aluminum plate in accordance with Figures 19 or 20 in .a space which ‘is’ Y

free from drafts (velocity less than 1 ft/sec) and in an amblent ‘tempera-
ture of 22.0 + 3.0°C (75 1_10°F) Connectlons ‘shall be in accordance.. . .

with Figure 26 and Table VIIL..

. mmi..vﬁ o

Type Unit Primary | Primary Voltagev-‘f‘- w-Shorted: | = Secondary”
. j . + 57.’, | RIR. i Te_‘.’.‘miﬂﬂ]tsi‘l:*i*‘: Load:.ng‘
Rotor energized - R1-R3 . .707 max. input :m;¢£ R2 ' T
Sﬁator energized S1-83 l -707‘héxgﬂiﬁpu;}ﬁ SR oo
ENERGIZE

1

i[

TEST VOLTAGE + 1%
RATED FREQ, :

.?j’-_—fir/e;‘»i'.f, R A FS R P el

31 22
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TABLE VIIT ’}
Type Unit . Primary Shorting |  X-¥ Voltage
' Gonnection '
Rular cueryized R1-R2 R1-R3 -707 max. input
Stat':or enéfgized 1 h 81-82 . Sl.—_S.I}. " -, 707 max. hih;})q;
 53-54 51-83
23R6R4 N ﬁéhe“ B ”"s"i-Sé . max '"iriput‘

With the sw1tch in "Measure“ posltlon, the resxstqnce (Rc) of thg specl-
fied resolver windings shall be determined by means of a Wheatstone
Bridge. The ambient temperature shall be recorded for this res;stance
value with a thermometer (&ccuxate to 1 C) plgced w;thin 6 + 1 inches of
the unit. With the switch in "Energize" positien, the unit shall be
excited for at 1east 5 hours. The ambient temperature Shall be recorded
hourly as at the beginning of the test. At the conclysion of the excita-
tion period, as many resistance readings as possible are obtained within
the first 100 seconds of coollng. A resistance-time curve can be
pxtrnnnlatpﬂ to nbta_lp_ t'hp resigtance dup to temnerature rise (R‘), Ihg

=i1e ol ehd il

temperature rise can be calculated from the f0110w1ng equation:

AT = (234.5 + te) (’%“E - 1) - Ate
where AT = temperature rise (see 3,11) : {4).
= resgistance of winding measured at begxnnxng of test (te) ) oo
te = 1n1tial amblent temperature ( c)
Atc = average of all ambiept temperatures minus the 1n1tlal
ambient (OC)
D = vact ot annn trdnAddine meaasurad ar an
I.\-l.-! N EGU-LUI-CHI\- - WM LisE, ul,_ Gl G Tl

NOTE: | Any approved tempergture rise test can be used in lieu of the
spec1f;gd test,

N 4,6.21 Low temperaturﬁ Qperatigg ~ The tests of Table IX shall be
repeated at -55 0°C (- 65°F) (See 3.6,5).

TABLE IX
“Test | Paragraph
Perpendlcularaty of axes I 4;6;10 o
“{Null voltage e 4.6.9 -
Trgn_sformation ratio T B 46.11 )
32
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~ | . | TABLE IX (Cont'd.)

Test - - . Paragraph

INominal phase shift 3 . -4 4612 o
. 4.6,12,2 and 4.6,13 °
4.6.16
Insulation resistance = - S 4.6.17
Pielectric o - 4,6,18
| krictipn torque . : e 4.6,2

Function error and phase shift variation

High potential

4.6,22 High temperature opefating,e_Thg tests of Table X éhall‘be ‘
repeated at 55°C (1259F). " (See 3.6.5). . : L T BEEEERIN

. IABLE X

Test - |  ..;:;“ : Paragraph -

Perpendicularity of axes 4,6.10 o . .
Null voltage =~ "fA' ]__":.L_w . < 4.6.9 - -'T?'j: - S

_ ‘ Transformation ratio - L ﬂ&;G,th;‘
L Nominal phase shift, . . .. . .+ | 4612
| | 4.6.12.2 and 4.6.13 -

Function error and phase shift Gafiétléﬁ"

4.6.23 Extreme temperature.< The:tests of Table XTI shall be repeated
at 125%C (250%F) after a fburﬂhoﬁrupefiodvofftEmpéfétyre’stabilizatibn ..
(See 3_.6.5)- Lot LR s \' v T P LR -

~~~~~

Fatl B

o~ Tést. - -

igh potential

| raragraon -

4,6,16

“finsulation resistance . .

- Dielectric

4.6.18 -
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4.6.24 VibFation .test.- The resolvér shall be mounted rigldly to a
vibration stand with the shaft vertical, its éxtended end at the bottom
and frée te rotate, The unit shall bé eénergizéd and loadéd as ifdicated

in Table VII and Figure 27 -and thén’ vlbrated sifinltanecusly in theé
vertical and horizontal diréctiohs with a Sinussidal total amplitudé of
0.10 + 0. 02 inches. The frequ%hcy of vibfation shall vary li&éarly Fé ot
10 cps to 60 cps with & petiod of ohe minuté. The total tigié of vibrdtion
shall be 8 hours + 15 minutes. Periodlc checks. 6F brush—sllp ¥ing
continuity shall be measuréad (g&e 4.6.1) during this test with the

primary excitation and roto¥ 16ad% disconnected, (Conitdcts R anﬂ et

of 3PST switch aré not uséd for fécor exc1ted units). After the test

the rotor and beaﬁiugs QBQTT ha rnmnwhﬂ nﬁa “Xaﬂlﬂed foyr '
with 3.6.2.

o
[*)
=3
rh
=s
9"
r I
B-

4.6.25 Shebk.- The ¥eBdlvér shall be Hountéd in Aecordance with
Method 202 of MIL- STD 202 Aﬁd éﬁé%gized and loadéd as lndicatéd in
J.d.DJ.E VJ..L. .Lne U.n].'; b[lal.l’. De Su‘DjECEEU EQ U leﬁs OI J.UU '-;t ea{:n, J
blows shall be §truck with the shaft vertical, 1€ gxtendéd end at thé
bottom and freé .to rotate; 3 Blows shall ba stFuek with the shaft
horizontal and free to rovdtd aftet which tesolveis shall conforn to 3:6.3,

5.6.26 Enﬂurance.- All units submltted for tésts shall be given a
continuous endurancé run of 1000 3 10 hoturs at 1150 + 50 ipm whilé energized
and loaded as indicated in Table Vii: The £i¥st 64 houts of this test
shall be made it a temperature of =259 (= 15°F) with tiid shaff of theé unit
‘horizontal, The néxt 96 hours of thé test shall bé made at a témperature

of 559 (125°F) and opefatédl ifi each of the folldwiﬁg positions for 24
hours: ‘

(a) Shaft vertlcal, upRiatrad

(b) sghaft inétinéd &50 upkrETR
{¢) Shaft iféiined 45° dwnward
(d) Shaft ve¥tical, aOanard

the ghaft horizontal and ;n- vnnm f'nm?n'raf'nrn Tha unirs Sba

disassembled and checked f61 conFéimance to 3:6:1:

4.6,27 Rebests.- After all ptééedlng tesis. haVe beefi completed; theé
following test& shall bé répeatéd: 4 6 8; 4.6:9} 4:6.10; 4.6:11:3; 4.6.12;
4.6.13; 4.6.15; &and 4.6.15.'

4.6.28 Humlditx.- The fé&sédlver. éhall be éubjecﬁed to the humidity’
test in accordance with Methdd 103 of MIL-STD =202, test condition A.

After the test, thé roto#, beérings, and bearifig sliields shail be temoved

and examined £6t evidence of fust,; blistéring; varaish condensates or
corrosion (see 3.6).

34
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4.7 Inspection of preparation for delive_x.- Inspectlon for :the ;
preservation, packaging, packing and marking for shipment and storage ~
shall be in accordance with the requirements of Section 5.

D PREPARATION FOR DELIVERY ' -

) sl hoe .

B

5.1 Packgg_ng, packlngvcnd marki_g.f Each resolver shall: be packaged,iﬁ:Llu

" packed and marked 1n accordance with MIL-P-12134.
6. NOTES - ..

6.1 Intended ase.- Resolvers covered by this specification are

"+ intended for use in military systems for fire control, radar, nav13at1on,  Q‘r

guided missiles and other applications requiring precision in transmission.

or conversion of angular data. Resolvers covered by this specification . '~

are intended for maintenance support of in-service material only. For
resolvers applicable to new material design see MIL- ~R-23417. ' :
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6.2 Ordering data.- Procuremegt documents should gpeclfy the
follow1ng ) )

(g8) Title, number and date of this gspecification, -

(b) Type deslgnatlon apd n,pmencl,ature. )

(c) 1f contract number is reguired on identification piatg.

'(d) Seluction of applicabie glvgis of preservation, packﬂglng
and packing. -

6 3 Definltlons.- Technlcal ;erms uged in this donpment are defined
in MIL-R- 23417. _

6.4 Cross—reference betgeen eEPerlmﬁntai or company designa;aon and
. type d231gnatgog. T

Experimﬁnta} nr Company

*ZBR3NQ
23R6RS
23R32N&
23R32W&
23R5N6
23R9N6

23RS6B  23R13R6
FRERE FaBLR

© *Zero position 90° clockwise from position established in 3,3.1.2

Custodian: ' - o :P;gpgging'activityf
CArmy - MU : . Army = MU

Project No. 5990-A033Y
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
 (See Instructions R_ffrs'e Sidej‘_

1. DOCUMENT NJUMBER T 712, COCUMENT TITLE

ope

3a. NAME OF SUBMITTING DRGANIZATION

4. TYPE OF ORGANIZATION (Mark ohe)

[ vewoom

b. ADDREES (Sirved, City, State, ZIP Code)

MANUFACTURER

D OTHER (Specify):

% PROBLEM AREAS
a. Parsgraph Number and Wording:

b. Recommended Wording:

i
]
{
E 3
H
f
¢. Resson/Rationale for Recommendgtion:
6. REMARKS
s
72 NAME QF SUBMITTER (Last, First, M1} — Options ». WORK TELEFRONE NUMBER (Iriclude Ared
) ‘ Code) — Optionsl .
. MAILING ADDRESS (Strect, City, State, ZIF Code} ~ Optional 8. DATE OF SUBMISSION (YYMMDD}

DD agdn':rn 1426 ) ~ PREVIOUS E:ﬁnou |s-oasoa.e-rs.






