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MIL-G-9398C

30 June 1988

SUPERSEDING
MIL-G-9398B (WEP)
1 April 1963

MILITARY SPECIFICATION

GENRERATOR, TACHOMETER, TWO-POLE, HIGH
TEMPERATURE, AIRCRAFT

This specification is mandatory for use by
all Departments and Agencies of the Depart-
ment of Defense.

1 SCOPE

11 Scope - This specification covers design and all per-
formance reguiremente for procurement of two-pole, alternating current tachometer
generators

1.2 Classification -

MS25038-4 Two-pole tachometer generator
2 APPLICABLE DOCUMENTS
2.1 General -~ The following documents, of the issue in effect

on cate of invitation for bids, form a part of this specification to the extent
specified herein.

SPECIFICATIONS

Federgl

QQ-C~320 Chromium Plating (Electrodeposited)

QQ-M~290 Nickel Plating (Blectrodeposited)

NR-P-4186 Plating, Cadmium (Electrodeposited)

QQ-2-32 Zinc Coating, Electrodepasitec
Requirements for

PPP-B-636 Box, Fiberboard

‘ FSC 6620
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SPECIFICATIONS (Continued)

Militgry

MIL-P-116 Preservation, Methods of

MIL-D-1000 Drawings, Engineering anc Assoclated
List

MIl-M~-23171 Magnesium Alloy, Processes for
Corrosion Protection of

MIL-C-5015% Connectors, Electric, "AN" Type

MIl-E-527% Environmental Testing, Aeronautical
and Assoclated Equipment, General
Specificatior for

MIL~-C-5541 Chemical Films for Aluminum and
Aluminum Alloys

MIL~-0O-60R1 011, Lubricating, Jet Engine

MIL-L-6387 Lubricating O1l, Synthetic Base

MIL-S-6872 Soldering Process, General Specification
for

M1l -1-706¢ Indicators, Tachometer Electric Percent
Speec Type, Aircraft, General Specifaice-
taon for

MIL-8§-7742 Screw Threags, Standara, Optimum
Sclectec Seres General Specification
feor

MIL-L-780¢f Lubracating 011, Arrcraft Turbine Engine,
Svnthetic Base

MIL-P-7G3€ Parts anc Equipment, Aeronautical
Preparatior for Delivery

MIL-A~-B625 Anodic Coatings,for Aluminue and
Aluminum Allovs

MIL-1L-9236 Lubricating 0il1, Aircraft Turbine

Engine, High Temperature
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Militarv (Continued)

MIL-1-22586 Indicator, Tachometer, Electric
0-120 Percent RPM  2-~Inch Size

MIL-P-23408 Piating Tin-Cadmium (Electro-
deposited)

MIL-L-25336 Lubricating 0il, Aircraft Turbine
Engine, Synthetic Base, Bigh Film
Strength

STANDARDS

Military

AND-20005 Drive-Type XV Engine Accessory

MIL~-STD-130 laentificatior Marking of U §
Military Property

MIL-STD-143 Specifications anc Stanagards, OUrder of
Precedence for the Selectiorn of

MIL-STD-454 Stancarcd General Requirements for
Electronic Equipment

MIL-STD-781 Reliability Tests Exponential
Distribution

MS2503% Generatore, Tachometer anc Svnchronizing.
Pipton anc Turpine Engines

MS533540 Safety Wiring, General Practices for

MS33586 Metals, Definition of Dissimilar

* (Copies of specifications, standaras, arawings and

publications required by suppliers in connectior with specific procure-
ment functions should be obtained from the procuring activity as directed
by the contracting officer.)
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3. REQUIREMENTS

3.1 Qualification - The generators furnished under this
specification shall be a product which has been testec and meets the Quality
Assurance Provisions gpecifiec herein, and has been listec on or approveg
for listing on the applicable gualified products list

3 Selection of government documents - Specifications and
standarcs fcr necessar) commodities and services not specified herein shall
be selected i1n accorcance with MIL-STD-143 except as provided in 3 2.1 and
322

to

standard parts shall be usec where they suit the purpose Thes shall be
1oentitied on the drawings by their part numbers

221 Standard parts - With the exception of 3.2.2 MS and AN

3 22 Commercial parts - Commercial parts having sultable properties
may be used, where on the aate of invitation for bids, there are no Bultable
standard parts. In any case, commercial parts, such as screws, bolts, nuts,

cotter pins having suitable properties shall be used provided

(a) They can be replaced by the standard parts (MS or AN)
without alteration

(b)) The corresponding standarc part numbers are referencec
in the parts l1ist and, if pract.cable, or the contractor's

drawings
3.2 Msterigls - Materaals shall conform to applicable specifica-
tions and shali be as specifiec herein Materials for which there are no

applicable specifications, or whicr are not specifically describeo herein,
shall be of the best guality, of the lightest practicabie weight andg suitable
for tne purpose intenocea

3.3 1 Critical materials - Noncritical materials shall be used
where practicable, Where the use of a critical material is essential to meet
specification repctirements, the material usec shall be the least critical
of those which are adequate for the purpose.

¢ FC hNonmagnetic materials - Nonmagnetic materials shall be

SO0

usec for all parts of the generator except where magnetic materials are

essential.




Downloaded from http://www.everyspec.com

MIL-G-9398C

3.3.3 Metals ~ Metals shall be of the corrosion-resistant tipe,
or shall be suitably protected as specified herein to resist corrosion due
to fuels or oils, salt spray or atmospher:ic conditions to which the generator

may be subjected when in storage or during normal service life

3.3.3.1 Diggimilar metals - Dissimilar metals as defined in MS335B6
shall not be used i1r i1ntimate contact with each other, unless suitably protected
against electrolytic corrosion by means of protective coatings

3.3.3.2 nesium allo arts - Magnesium alloy parts shall be
treated in accordance with MI1L-M-3171. When abrasion resistance is a factor,
an anodic treatment approvea by the procuring actavity shall be used For
new design, the use of magnesium 1s prohibited unless specifically approved
by the Procuring Activity,

3.3 3.3 Aluminum aslloy parts - Where practicable, aluminum alloy
parts shall be covered with an anodic film conforming to MIL-A-8625S Small
holes, threads and case 1nserts neec not be anodizea. Aluminum alloys which
do not anndize satisfactorily shall be coated with a chemical fi1lm in accordance
with MIL-C-5541.

3.3.3 4 lron and steel parts - Where practicable, iron and steel
parts shall be chromium nickel, cadmium or zinc platec in accordance with
QQ-C-320, QQ-F-280 QQ-P-416 or QQ-Z-325, respectivels Parts in a confined
space in the presence of organic material shall be tin-cadmium plated in
accordance with MIL-P-23408 The class and type of plating shall meet .h2
requirements of 3.3 4

3.3 4 Protective treatment - When material are used in the con-
struction of the generator that are subject to atmospheric or environmental
conditions likely to cause corrosion in normal service life they shall be
protectec against corrosiorn in a manner that will 1n nc wav prevent compliance
with the periormance requirements of this specification Finishes and protectvie
coatings which will crack, chir or scale during normal service life or are
affected by extremes of atmospheric or environmental conditions, shall not be

used.

3.3 5 Fungus-proof materials -Materials which are nutrients
for fung! shall not be used where 1t 1s practicable to avoia them Where
used, they shall be treatecd with a fungiciual agent acceptable to the procur-
ing activity if useo in a hermetically sealed enclosure, funpicical treatment

will not be necessary.

wm
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3 3.6 Fumes and vgpors - Materials used in the construction of
the generatoer shall not produce corrosive, deleterious or toxic fumes or
vapors under the conditions specified herein,

3 4 Design ancd construction - The generator shall be des:igned
to operate at any speed up to 5500 RPN ir either direction of rotation and
in any mounting position., The generator shall conform to ME235038, and shall
be sultable for mounting on a pad conforming to AND2000S The generator design
shall be such that the output voltage shall be three phese, having a frequency
of one cycle per revolution of the generator gqrive shatft. For calibration
purposes of this specification, 4200 RPM will be 100 percent RPK, The generator
shall be designed to withstand a steady 20g load applied along any of the three
principal mutuall) perpendicular axes wher mounted on a pad conforming to
AND20005 The generator shall be so constructed that no parts will work loose
1n service anc will withstand the normal shocks, vibrations, and such other
conditions as are incident to shipping, storage, installation, and service
without fallure The generator shall have 1000 hours minimum operating life
orn an aircraft engine.

3 4.1 Maintenance - The design cf the generator shall be such as
to accommodate tc the greatest possible extent, disassembly, reassembly,
anc service maintenance using those tools and items of maintenance eguipment
wnich are normally avallable as commercial standards.

3.4.2 0il seal - The generator shall be provided with an oil seal
at the drave shaft end as near the face of the mounting flange as possible.

3.4.3 Drgin holes - The generator shall be provided with four
arair. holes as shown on MS2503%

3.4 4 Shaft -
3441 Shaft hardness - The hardness of tbhe drive end of the shaft

shail be Hockwell C30C to C4C.

3 44.2 Shaft strength - The drive shaft shall be provided with a
shear section that will fail within the torauve limits of 35 to 45 pound-inches

3.4 4.3 Backlash - The shaft rotational backlash about its longitudinal
axes shall not exceed € angular degrees

3.45 Stator lock - The stator assembly shall have a locking mweans
to prevent rotation between the stator or case and housing. A press fit will
not be considered a locking means.
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3 4.6 Weight - The generator shall be so designed that when
completely assembled the weight shall not exceed 1.9 pounds

3 4.7 Screw threads - Screw threads 0.060 inch in diameter or
larger, shall be in accordance with KIL-§5-7742. All screws usecd ir the
construction of the generator shall be safety wired in accordance with MS33540.

* 3.4 8 Bearings - The shaft shall be supported by at least two
bearings, one at each end of the rotor. Wear shall be sustained by the bearings

rather than by the supwvorting or attaching parts

3.5 Electrical reguirements -

3.5.1 Electraic connector - The generator shall be provioced with
a two-pin electric connector conforming to Specification MIL-C-5015 as shown
on MS25038 except that the connector shall be suitable for use at hu«gh

temperature

x 3.5.2 Electrical connections - The three leacs from the generator
windings shall be designated B, A, and C (conforming to phases 1, 2, and 3)
The B and A leads shall ve connecteo to the B and A pins of the electric connector
in such a manner that when the generator drive shaft is rotated in a counter-
clockwise directior (looking into the spline end of the shaft) the seguence of
the generator output phase rotation shall be B, A, and C The C lead shall be
grounded to the frame of the generator.

» 3.5.3 ¥ire - All electrical wire including botk winding ano con-
necting wiere, shall be made of copper.

3.6 Performance - The generator shall perform satisfacterily
when subjected to the inspectione specified in Section 4 of this specification

3.€.1 Reliability -
3.€6.1.1 Operation Stability - The generator shall operate with

satisfactory performance, continuously or intermittently for a period of at
leas t 1000 hours without the necessity for any adjustment,

3.6.1.2 Reliabitity an Mean Time Between Fgilure (MTBF, ~ The
generator shal. have 1000 hours of mean (operating) time beilweern fallures wnen
testec anc accepted as outlined under the requirements of 4.4.3.
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3.7 ldentification of product -
* 371 Nameplate - A nameplate shall be securely attached to the

exterior of the generator and shall be marked in accordance with the requirements
of MIL-STD-13C except that the FSM shall be omitted.

3 7.2 Application marking - The marking FUR USE WITH PERCENT
RP¥ INDICATORS ONLY shall be stamped in yelilow on opposite sides of the stator
shell The marking shall be durable to withstanc usage encountered in service

373 Manufacturer's psrt number - The manufacturer's part number
on the nameplate shall be 1dentical with the manufacturer's engineering productior
drawing number including applicable dash numbers 1if the drawing 1s tabulated and

covers more tha» one part

3 6 lnterchangeabilaty - All parts having the same manufac-~
turer's part number shall be directly anc completely interchangeable with each
other with respect to installatior anc performance. Changes in manufacturer's
part numbers shall be governed by the drawing number reouviremerts of Specification
MIL-D-1000

3.8 Soldering - Soldering shall be performed in accordance

with MIL-S-6872

» 3 10 Workmanship - The generator including all parts and
accessories shall be constructed and finishec 1n a thoroughly workmanlike manner
Particular attention shall pe paic¢ to neatness and thoroughness of soldering,
wiring, impregnation of colls, marking of parts anc assemblies, plating, painting,
raveting, machine-screw assemblage, welding and prazing, anc¢ freeoom of partis
fromr burrs and sharp edges.

4 QUALITY ASSUKANCE PROVISIONS

4 1 Respongibility for inspectior - Unless otherwise specifiec
in the contract or purchase order, the supplier 1s responsible for the per-
formance of all inspection requirements as specified herein Except as
otherwise specifiec the supplier mav utilize his own facilities or any
commercial laboratory acceptaple to the Government The Government reserves
the right to perform anv of tne inspections set forth in the specification
where such 1nsSpecliOns are oeemec necessary o assure tnat supplies anc services

conforr tc prescripec reguirements
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4.2 Clansification of jampection - lmspection of ths generator
shall be classified as follows:
{a) M—M-lﬂc_;;im inspection

consists of sxsmioations and tests perforsed on
sample generators subsmitted for approvsl as a
qualified product.

(b) Quality conformance inspection:- Quality coaformance

inspectiocn oonsists of examinations and tests per-
formed o3 geberators manufactured anc submitted for
aceoeptanoe under contract.

4.3 Qualification ingppection - The qualification inspection

of the gensrators shall oconsist of all of the examinations and tests of this
specification performed in the order specified under the paragraph headed
inspection methods and shall include the reliability test for the Reliability
Qualification Phase. Unless otherwise stated in the contract the tests of
the Reliablility Sampling Phase only are regquired.

4.3.1 Qualificatiop ipppection pample - Qualificatior inspection

samples shall consist of four generators manufactured in accordance with this
specification. The generators submitted for gualification inspection shall
have been previously subjected only to the Individual inspections The samples
shall be forwarded at the contractor's expense, to the laboratory designated

in the Letter of Authorization.

4.3.1.1 Qualificetiop inspection gample identification - The

gualification inspection samples shall be plainly identified by durable tags,
securely attached, and marked with the following information:

Baxple for Qualification Inspection

Generatar, Tachometer, Two Pole,

Bigh Temperature, Aircraft

SBubmitted by (Manufacturer's name, date)
for Qualification Inspection in accordance
with Bpecificatior MIL-G-@398 under
authorization (reference letter authorizing
tents)
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BRI B " 7 'Qanlity coefermance ihspectlpm - The Quality conformance

inspection shall consist of the Individual' inspection, the Sampling Plans,

and the Reliability assurance tests of this specification. The capntractor

“shall furnieh all sedples anighell be rrspbhwille for accomplishing all the
inspections., Sampling plan B inspertions shell be conducted at a Government
laboratory désignated by the procurimg activity, Quality conformance inspection,
except for Sampling plar B, shall be under the mupervigion of the Government
guality control representative. The contractor shall furnish test reports
showing quantitative resilis for all tests remuired by this specification,
signed ay &an authorized representative of the contractor or laboratory as
applicable Acceptance or approvel of material during the course of manufacture

shall 1n no case be construved as a guerantee

proauct

of the acceptance of the finished

* 4.4.1 Indiyidual inspection - Each generator submitted for
acceptance shall be sub)ectec to the Individual inspections. This inspection
shall determine compliance with the requirements of materiel, workmanship,
operational adefjuacy, &nd reliablility. As a minimum, each generator accepted

shall have passed the following inspections,

Examination of proouct
Dielectric strength
Continuity and resistance
Phase rotation

Voltage
* 4 4.2 Sampling plans - The Sampling plans shall consist of

Sampling plan A and Sampling plan B inspections The inspection samples

selected for sampling tests shall first have

passed the Individual inspections.

The inspection samples which bave been subjected toc Bampling plan A inspection
shall not be oeliverec on contract uniil they have been refurnished (see 6 3,
anc resubmittecd and passecd ull the Individual inspections lnspectior samples
which have been subjected tc the Sampling plar B inspection shall not be

celivered on contract.

> 4 4.2.1 Sampling plan 4 sample selection - Sampling plan A samples

shall be selected &t randor in accordance with the following sachedule

Quantity Offerec
for Acceptance

First 15
Next 50
Next 75
Next 100
Each additional 200
or fraction thereotf
10

Quantity to be Selecteo
for lnspection

(See Note)
1
1
1
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NOTE. When Sampling plan B is 1nvoked, the
quantity shall be zero When Sampling
plan B 15 to be omitted, the guantaty
shall be one

When a defective penerator occurs, no items from those still on hand or later
proogucec shall be accepted until the extent anc cause of failure have been
petermined and appropriatelvy correctec ir adds;tion when a failure occurs,
shift tc one sample out of fifteen (wnen Sampling plan B 1s omitted) and proceed

as 1ndicated

4 4 L1 14 Sampling rlar A i1nspection - Each generatcor selected for
Sampling plan A inspection shall be subjectec to the following tests conducted
1 Lne crger listec

011 leakape

Low temperature operation
Higr temperature operation
Vibration

4 4 22 Sampling plar B instructions - Four generators shall be
selectec at ranodor from the first 15 proauced on contract and submitted

within 10 davs after manufacture These generators shall be forwaroed. at

the contractour's expense,to a Government Laporatory designatec by the procuring
actavity Each sample shall be plainlsy 1acentifiec by a securely attacheo

curable tae markec witl the following information

GENERATOR, TACHOMETER, TWO-POLE
HIGH TEMPERATURE, AIRCRAFT

Submitted by (Manufacturer's name date)
for proauction acceptance Sampling plan
E testing, 1in accordance with Contract/
Order Nc

Manufacturer's part number

4 4 2,21 Sampling plan B approval -~ Approval of sampling plan B
generators shall be by the prociring activity upon satisfactors completion
ol the aesignatec tests Any design material or performance defect made
evident during this test shall be correctec by the contractor to tne satis-
factior of the procuring activity Failure of the sample units Lo pass any
of the tests shal. be cause for oceliveries of egulpment under the contract teo
cease until proper correctiwve action is approved and accomplished.

11
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* 4.4.2,2,2 Sampling plan B inspection - Each generator selected for
Sampling plan B inspection shall be subjected to the following tests, conducted
1n the oroer listed:-

Sampling plan A tests
Vibration failure

Low temperature exposure
High temperature exposure
Altitude high temperature
Acceleration

Short circuit

Cverspeed and reverse operation
Lnaurance

Internal examinatior

Shaft failure

* 44 13 Reliability Assurance Tests - Reliability Assurance Tests
shall be conducted using M1L-STD-781 Qualification Phase anc Sampling Phase
Tests shall be conducted Equipments selected for reliability assurance

tests shall first have passed the lIndividual tests

* 4 4 3.1 Reliabilaity Qualification Phase - Prior te Qualifiea
Procucts Listing (see 4 3) ,a minimur of three (3} eguipments shall be tested
as outlinec in MIL-STD-781, under the section entitled "Qualifacation Phase of
Procuction Reliab.lity Tests ' Tne maximun number cf eq.ipments 1o be usec
shall be those listeo in Table 5 of MIL-STD-781 For the Qualification Phase
the Accept-Reject Criteria for Test Plan 1 shall be used

* 4 4 3 2 Reliability Sampling Phase Tests - Samples of the equipment
snall be testec as outlineac 1n MIL-STD-781, under the Section entitled "Sampling
Phase of Proauctior Relaabilaty Tests." For the Sampling Pnase, the Accept-

Re ject cr.terie for Test Pla~ 1l shall pe usec to acetermine thne length of the
tests {(until ar accept oOr reject ceclsior 1§ reachec).

* 44321 Lot Size for Sampling Phase - The entire contract guantity
(with tne exceptior of those equipments usecd 1n the Qual:ificatior Phase) shall
be consioerec one lot The test program shall start the first month after the
Qualificatior Phase has been completed Samples shall be selected and placed
or test ir the same manner as thougl one montr's proauction was a lot The

sampies shall pe testec until ar accept or reject cecision 15 reached

12

—~—
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In the meantime other equipments constructed shall be shipped. The test
results ghall be summarized monthly for the procuring activity. The
procuring activity reserves the right to stop the aceeptance of equipment

at any time after one or more reject decisions have been reached pending

a review of the contractor's efforts to i1mprove the equipment the equipment
parts, the equipment gquality control etc, so that the entire contract gLantity
will show an accept decision

4.4.3.3 Test Details - The test details such as the length of the
Test cyvcle, the length of the heat portion of the cycle, the performance
characteristics to be measured, speclial failure criteria, preventive mainten-
ance to be allowed during the test etc shall be part of the test procedures
to be submitted to and approvec by the procuring activity prior 1o the peginning
of the Qualification Test Phase of the Reliability Assurance Testes Tne foliow-
ing paragraphs shall be considerec minimun conditions and shall apply to both
the Qualification and Sampling phases

* 4 43,31 Duty_cycle anc Test level! - Paragraph 4 6 1 shall be
consigered to constitute the Dut: civcle and Test level For the Reliability
tests the o1l seals shall be suppliec with c.l

* 4 4 3.3.2 Performance characteristics te be measured - Tne recuiremenis
of 4 6 17 apply.

* 4.4.3 3.3 Failure criteria - Whenever performance characteristics
fall below the acceptance regiirements (4 4 3 3.2) at least one failure has
ocecurred 1f subseguent analvsis reveals that several parts have deteriorated,
each should be counted a faillure unless one part caused the other parts to fail

* 4.4 3.3.4 Preventive maintenance - Other than the reqg.irements specified
in 4.6 17 po preventive maintenance shall be performec or the generato~s auring
the Reliability test

4.4 3 3.5 Digposition of samples upon completion tests - Any sample
tested other than those tested under the Reliability Qualification Phase ,
may be ocel:ivered on contract proviced it meets all the following reguiremerts

(a) It is representative of production units currentl:
being accepted

(b) 1t 18 in "“gooo as new" condition or has been reflLrpishec
(See 6.3).

(c) It is otherwise satisfactory.

13



Downloaded from http://www.everyspec.com

MIL-G-8398C
4.5 Inspection conditions -
4 51 Btendard conditions - Unless otherwise specified, all tests

required shall be made under the following conditions

Temperature - Room ambient (25;50C)

Pressure ~ Normal atmospheric (approximately
28.92 inches BRg)
Bumidity - Room ambient up to 8C percent relative
humidity,.
* 4.5.2 Voltages - All voltages specifiec herein are RMS values,

Voltmeters used to measure voltage shall be of a tvpe free from frequency

errors 1f the voltmeter drawe appreciable current, the specified loads

shall be so adjusted that the combined voltmeter anc loaas will form a

baiancec load equivalent to the specified load The voltmeter shall have an
accuracy of 1% or better and meter errors shall not be included in the errors
attriputable tc the generator Unless otherwise specified, all veoltage readings
shall be mace after a five , and before ten, minute generator warmup at 4200
RPM, with a load of three 40-ohx Y-connected resistances.

* 4 5.3 Test indicator - Whenever a tachometer indicator ie specified
for conducting tests, & magnetic drag-type electric tachometer indicator in

accordance with MIL-I-22596, or MIL-1-7069% shall be used.

4 6 lnspection methods -~

4,6.1 Exarination of product - Each generator shall be examined
externally tc oetermine conformance to the applicable drawings and to all the
requirements of the specification not covered by tests,

4 € 2 Dielectric strength - A potential of 500V RMS, commercial
frequency shall be appliec between any electrical pir anc metal parts of the
generator case, including the electrical connector shell. prior to grounding the
C lead, for a period of 5 seconds There shall be nc breakdown of insulation.

* 4 6.3 Continuity and resistance - The stator windings of the
generator shall be checkec for continuity between the A and B electric
connector pins anc between the A anc B pins and the generator frame. There
shall be nc evioence of discontinulty The resistance between each pair of
pine, or pir anc case, shall be measurec. The resistance between each peir
of pins, or pin and case, shall be within 2.0 ohms of each other.

14
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* 4.6.4 Phase rotation - The generator shall be properly connected
to a test indicator The wiring shall be so arranged that generator terminals
marked A and B shall be connected to test indicator terminals marked A and B,
respectively The C terminal of the indicdtor shall be grounvea. The test
indicator shall indicate positively when the generator drive shaft is rotated
in a counterclockwise direction (looking at the spline end of the shaft)

. 4 65 Voltage ~ The generator shall be operated at a drive shaft
speed of 4,200 RPM with a load consisting of three 40-ohm Y-connected resist-
ances, and the three terminal voltages shall be 21 : 1 5V when measured at
the generator terminals. When the generator issimilarly operated at a shaft
speed of 1,000 RPM with a load of three 20-ohm Y~-connected resistances, none
of the three terminal voltages shall be less than 3 5V. The respective values
shall be recorded and retained for reference.

4 6 6 011 leakage - The generator shall be mounted on a fixture,
with the drive shaft horizontal and a drein hole at the bottom. O0il at =
minimur temperature of 121© C and a pressure of one psi shall be applied to
the drive sbaft end of the generator while the generator is operated at
4200 RPM. The generator load shall consist of three 40-ohm Y-connected
resistors The guantity of oil that leaks out throigh the drain hole ip a
one hour period, after the first drop appears, ahall not exceed 2 cc. 1f no
oil appears at the drain hole after one hour of operation the test shall be
considered complete. The test shall be conducted with the generator using
each of the following oils meparately 1010 oil in accordance with MIL-0-6081,
01l in accordance with MIL-L-6387, MIL-L-7808, MIL-L-£236, and MIL-1-~-2533€

CAUTION Provide adeguate ventilation during this test

4.6.7 Low temperasture opergtion - The generator shall be placed
in a chamber, the tempersture of which shall be controllable The temperature
of the circilating air shall be reduced to -55°C and held at this temperature
for the duration of tne test The generator shall be kept 1irn the chamber for
not less than 4 hours after the temperatire of -550C i1s reachec before the
test is started. The torgque which is required to rotate the generator shaft
shall then be determined. This torque shall not exceed 8 pound-inches. No
oamage to the generator shall result from this test.

» 4,.6.8 High temperature operation - The generator shall be made

to operate two indicators at generator speede of 4,200 RPM. The generator
terminal voltages shall be recorded. The generator shall then be subjected

to a temperature of 177 3 5°C for 2 hours and while at this temperature shall

be made to operate continuocusly the same indicators at the same generator speed.

15
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The voltage output at high temperature shall not differ from the voltage
cutput by more than 5§ V from the output priocr to this tempersature No
damage io any part of the generator shall resilit fros this test Upon
return to roor temperature the generator shall be subjected to, and meet,
the requirements of 4.6 3.

4 6.9 Vibration - The test shall be conducted at room tem-
perature 1n accordance with the Vibration tests, Procedure X1l curve A,
of MIL-E-5272 The generator shall be connected to a load consisting of
three 40-ohm Y-connected resistances and operated at 4,200 RPK., The generator,
operating at 4,200 RPM as above, shall then pe vibrated for three hours at the
most severe point of resonance, or a 55 cps 0.060-1nch condition 1f no reson-
ance point if founc After the vabration the generator shal. be subjected
tc ancd meet the reqguirements of 4 6 2 and 4 6 5

4 6 10 Vibration failure - The test described in 4 6 9 shall
be conauctec except that the ambient temperature snall be 177 » 5°C and
that an indicator i1n accordance with MIL-1-22596 or MIL-1-706¢ shall be
usea 1n lieu of the 40-chm loaa The generator output shall be monitored
during the entire period At no time shall the output voltage differ from
the starting room temperature value by more than 5V, no shall there be any
discernible oscillation of the indicator peinter caused by the generator
vibration After vibration and after the generator has cooled tc roon
temperatire the generator shall be subjected to, and meet, the requirements
of 4 6 6§

4 6 11 Lov temperature exposure - The generator shall be main-
tainec at a temperature of -650C for a period of 48 tec 72 hours At the end
of this period, and while the generator 1s still at that temperature. the
torgue required to rotate the generator shaft shall be measured and shall not
exceec 12 pounc-inches Nc camage tc tne generator shall result from thas
test

4 € 12 Haigh temperature exposure - The generator, operating a
single i1ndicator, shall be subjected to the following temperature exposure
while operating at a shaft speec of 4,200 RPK The generator shall be subjected
tc ar ambient temperature of 177 ;5°C for a perioc ¢ 2 hours At the end of
this time the temperature shall be lowered fromw 177 15°C to room temperature
in. & perioc of one hour The generator shall be maintainec at room temperature
for & period of one hour, This cycle shall be conauctea € times Nc damage
to, or malfunction of, the generator shall result from this test The generator

shall then be subjected to and meet, the requirements of 4.6.3 and 4.6.5.
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4 6.13 Altitude high temperature - The generator shall be
operated at 4,200 RPN into three 40-ohm Y-connected resistances for 20
bours while the generator 18 maintained at a temperature of 150°C in a
pressure of 0.82 inches of Hg(B0,000 ft) The generator output shall be
monitorecd and the respective terminal voltages shall not aiffer by more
than 5 YV from the output prior to this exposure After return to room
temperature and pressure for at least four hours the generator shall be
subjected to, and meet, the requirements of 4.6.5.

4.6.14 Acceleration - The generator shall be connected to a load
consisting of three 40-ohm Y-connected resistances. The generator drive
shaft shall be coupled to an electric motor which starts with an initial
acceleration of 400 revolutions per second per second,anoc the generator shall be
subiected to this acceleration for 500 applications, The final speed
of the motor on each run shall be 2,000 to 3,600 RPM No ocamage to
any part of the generator shall result from this test.

4.6.15 Short circuit - The generator shall be connected to a
load consisting of three 40-ohr Y-connected resistances and operated at
4,200 RPXK. The three terminal voltages shall be determlnec The generator
shall then be short-circuited 5 times for a perioc of 1 seconc each time
across all three of the generator terminals After the generator has been
alloweo to cool to room temperature. the generator shall then be subjectec
to, and meet, the requirements of 4,6.3 and 4.6,5,

4 6 16 Overspeed and reverse operation - The generator shall be
connected to & load consisting of three Y-connected 40-ohm resistances,
and operated at 4,200 RPM The generator shall be operated with the
specified load at 5,100 RPM for a period of 5 minutes, then in the reverse
direction at 4,200 RPN for a period of 1 minute After the generator has
beern allowed to cocl to room temperature, it shall be subjectec to. and meet,
the regquirements of 4.6.5

4.6 17 Engurance - The generator shaft rotational backlash shal.i
be measured and shall be within the requirements of 3.4.4.3. The generator
shall then be mounted on an especially constructed simulated engine accessory
arive generally in accornance with AND 20005 The drive shall nave its
centerline displaced 0 007 inch from the centerline of the pilot and the
generator mounting pad face shall be canted 0.008 inch TIR out of square
with the centerline The generator shall then be connected to three 20-ohr
100-watt Y-connected resistors. Two of the generators shall be operated on
this drive, with this load and with the generator supplied with oil as out-
lined in 4.6.6 for 1000 hours in the following independent continuous
simultaneous cycles.
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Speed Temperpture
350 3 50 RPN one minute 177 4 50C 24 ; 8 hours
Room Temp 4 4 2 hours
4200 3 S50 RPX four minutes -85 4 50C 24 4 8 hours
Roor Temp 4 to 2 hours

The two other generators shall be operated in the same manner except that
they shall not be supplied with o0ll as outlined 1in 4.6.6.

At the conclusion of each 100 bours each generator shall be subjected to
anc meet the reguirements of 4.6.5 and 3 4 4 3. At tbe conclusion of 1000
hours each generator shall be subjected to and meet the requirescnots of 4.6.6
except that 5 cc leakage shall be allowed

No screw or other part shall become loosenes or damaged as a result of

this test,

CAUTIOk Provide adequate ventilation during this test,

* 4 6 18 Humiditv - The generator shall be mounted with the shaft in
a horzzontal position anc testec as specified in the Bumidity tests, Procedure
I, of KIL-E-5272, The external connections shall be made to the generator

1. such a manner as to simulate i1nstalled conditions. The generator shall be

subjected to, anc meet, the requirements 4.6.2 within one hour after the

generator i8 removed fror tne humidity chamber The generator shall then be

subjected to and meet, the reguirements of 4.6.3 and 4.6.5.

* 4.6 ¢ Fungus resistance - The generator witl external connections,
tc Eimulate installeo conditions, shall be sBubjectec tc the Fungus resistance
tests, Procedure 1, of MIL-E-5272, except that the test perioc shall be 14
days At the option of the procuring activity, fungus tests on component
parts of the generator may be accepted in lieu of or in addition to tests

or. the assemblied generator

* 4.€ 20 Salt spray - The generator sheall be subjected to a salt
spra) test 1r accordance with Procedure 1 of MIL-E-5272 for a period of 50
hours The external connections shall be made to the generator in such a
manner as to simulate installed conditions. At the end of the 50-hour period,
the generator shall be subjected to, and meet, the requirements of the 4.6.1
and 4.6.2. The generator shall also be subjected to 4.6.6 but the allowed
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leakage shall be 5 cc for the 1 hour period. Tfhe o1l used tor this leakage

test shall be of the tipe that allowed the greatest leak for o particular
generator 10 an. previous fest 1 ne Jeahape occouvrred tne o1l 1sed mey DE
a..y one of LBogée tisled unbuer 4 6 6

4 £ 2] lnternal examination - The generator shall be examined

internally Evioence of excesslive wear, or other untoward uvetleriation

shall be causc fur rejpection

i 6 22 D.sassembly-reassembly - The generator shall be ulsassembled

tc the extent that all fastened parls,except press or shrink titted parts
are sepdarateu The {astening means shall be notew anc all snal. be an
accordance with Reavirement 12 ot MIL-5TH-454, except that Sed ' inp Compounds
shall not ve vseuw Tne penerato: shai. thern mt completel. reassembled
reusing atl tastenere of the nrigpinal assembly fxcept that new safety witec
shall pe usca The generater shal. then be operatea te cetermine that it
runs properly anu thgat all narte are satisfactorily mated. The disassembly

ant . reassembli:x as describer above shall pe acone five timee 01, eact egeneratnr

and the same regnirements shall e met
16 27 Snaft_failure - The reneralcr sua:) be disassembilen The
snaft shall tnen be caused 1¢ faal Thr torque required for shaft fallure

shall be measured ana shall pe 35 to 45 prund-inches
5 PREPARATION FOR DLLIVERY

5 1 Packaging - The penerstor shall be pacKagec ir accordance
with MIL-P-7936 Level A ¢cr B as specified 1n contract or oraer {(see 6.2)
For Level A pachaging the methoc of presevvation shall be accordance wiltl
Specification MIL-P-116 Method 1a-5 without preservation compound using
metal reusable contalners, or Methoo JAS without preservation compoundc,
overpoxe«a 1r a conteclner conforming te P}-B-63€, wnichever 1s specified 1ir

coniract or orager

5 2 Pachinp - The generator shall be pached 1in accoroance
with MIL-P-7936, Level A, B or C as specified in contract or order (see 6 2).

5.7 Marhing - The interior anc exterior containers shall be

.

marked as specifiec in MIL-P-783€

5 21 Precavutionary marhing - The following precautionar)
marsnings sha:l appear conspicuocusiy On i1wo opposite sioes of each interior
package and shipping container whenever practicable,
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FRAGILE
DELICATE INSTRUMENT
HANDLE WITH CARE

6. NOTES

» 6 1 Intended use - The tachometer generator covered by this
specification 1& intencec for use orn turboprop ano turbojet engines to
generate electrical signals for transmissior toc the tachometer indacator
in accoraance wi:th MIL-1-7069, to indicate percent RPX,

* 6 2 Ordering aata - Procurerent oocuments should specafy

the following
(a) Title, number and cate of this specification

() The quantity, MS part number, dash number anc tipe
number 1f any of the generator cesired

£

(c) Levels of packaging (see 5 1) and packing (see 5.2)
desired

(d) The laboratory that shall conduct tests (see 4.3 &
4.4, 4 4.2 2)

(e) Reliability Test Phases {(see 4.3).

€ 3 Definitions -~
b 6.3.1 Amplitude -~ Whenever the worc "amplitude” is used 1t shall

mean the extent of motion as measured from one extreme to the opposite extreme

€ 3.2 Gooc as new - "Gooo as new" shal. mean generators operatec
Jess than 1C percent of the specifiec MIBF operataon

* 6 3.3 Refurbished ~ "Refurbished” shall mean that the generator
has been completely overhaulec with gll component parts meeting current part
stangaras, ano the generator shall have been subjected toc and met all the
reguirements of a nev generator

€ 4 Qualification - With respect to products requiring avalifica-
tion, awaros will be made only for such products as have, prior to the time
set for opening of bids, been tested and approved for inclusion in the applica-
ble Qualified Products List whether or not such products have actually been
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so listed by that date. The attention of the suppliers is called to this
requirement, and manufacturers are urged to arrange to have the proc cts

that they propose to offer tc the Federal Government tested for gual.licatlion.
in corder that they may be eligible to be awarded contracts or orders for the
proaucts covered by this specification The act:ivity responsible for the
Qualified Products List 1s the Naval Air Svstems Command, Department of the
Nsvy Wwashington, D C 20360, ano 1nformation pertaining to gualification

of products may be obtained from that actaivity,

6.5 Changes from previous 1ssue - The outside margins of this
specification have been marked "*'" to indicate where changes from the previous
18sue have been made. This has been done as a convenience only and the
Government assumes nc liabilits whatsoever for any 1naccuracies 1 tnese
notations Bidders and contractors are cautioned to evaluate the reguirements
of this document basec on the entire content as written irrespective of the
marginal notations anc relationship to the last previous issue,.

6,6 Precedence of documents - When the requirements of the
contract, this specification, or applicable subsidiary specifications are
in conflact, the following prececence shall appls

(1) Contract - The contract shall have precedence over
any specification

(2) This specification - This specification shall have
precedence over all applicable subsidiary specifications
Any peviation frorm tnis specification, or from subs:idiar
specifications where applicable. shall be specificall:
approvec in writing by the procuring activit)

(3) Referenced specifications - Anv reference specifice-
tior shall have precedence ove~ all applicable
subsidiar: specifications referencec therein All
reference specifications shall apply to the extient

specified
Custodians * Preparing Actiwvity
Air Force - 11 AS
Army - MO
Navy - AS
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Review Activities * Project ho 6620-0095
Air Force - 11
Armyv - MO
Navy - AS

User Activities
Air Fcrce -
Army -

Nawvy -

Reviewer/user 1nformation 1s current as af the ocate of this document For

future coordination of changes to this gocument. draft circulation shoulc
be basea or the information ir the Current Federal Supply Classification
Listing cf{ DOD Standardizatior Documents
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Form Approved
I SPECIFICATION ANALYSIS SHEET Padger o ARroTed
J INSTRICTIONS
/ Thas sheet 318 to be filled out by personnel either Government or contractor, involved in the use of the spec-

1fication in procurement of products for ultimate use by the Department of Defense This sheet 1s provided for ob-
taining i1nformation on the use of this specification whach will insure that suxub}e products can be procured with af
1p1wum amount of delay and at the least cgst Comments and the return of this form will be appreciated Fold on
Tmes on reverse side, staple ir corner, and send to preparing activity (as indicoted on reverse hereof)

SPECIFICATION

MIL~G-8398C Generator, Tachometer, Two-Pole, High Temperature, Aircraft

ORGANTZAY1ION (Of smbmitter) CIT ANL STATE
CONTRACT NC QUANTITY OF 1 TEMS PROCUREC DOLLAR AMOUNT
L]

MATER I AL PROCURED UNDER A

[3J oimect covennmenT cowTracy [ suscontaracr
T HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE’
A GIVE PARAGRAPH NUMBEFR AND WORDING

B RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2 COMMENTS ON ANY SPECIFICATION REQUIREMENT COWNSIDERED 100 RIGID

3 1S THE SPECIFICATION RESTRICTIVE?

£ ves 00 w0 1r Sves™, 1n wHAT wav:

4. REMARKS (Attach cnyﬁcrtlnen! data mhich may be of use sn1aproving this specification. [f there are add:-
tiomel pspers, attach to fora andplace both in an envelope addressed to preparingactivaity)
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