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MIL-G-6162B

15 February 1972
Superseding
mIL-G-006162 (AS)
26 September 1966
and MIL-G-6162 and
Amendment 2
7 January 1960

MILITARY SPECIFICATION

GENERATORS AND STARTER-GSNSRATORS , SLSCTRIC
DIRECT CURRENT , NOMINAL 30 VOLTS, AIRCRAFT

GENERAL SPECIFICATION FOR

Thie specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defenee

1. SCOPE AND CLASSIFICATION

1.1 = - This specification covers the general requirements

● for aircraft generators and starter-generators for use in 28-volt direct
current systeme. Ae generators, both type machines are engine driven. The ~
starter-generators, however, also function as engine etartere when ener-
gized by electric power.

1.2 Classification - The generator and starter-generatore
shall be of the following type and clase aa specified:

1.2.1 ~-

Type 1, Blast Cooled - Type I machines of all claases
shall be cooled by externally forced air for all rated operating conditions.

Type 11, Self Cooled - Type 11 mnchines of all classes
ehall be cooled by internal means and shall require no externally forced
air for rated operating conditions.

Type 111, Combination Cooled - Type III machines of all
claaaea ahnll utilize a combination of both Type I and Type 11 cooling
methods to meet overall performance requirements. Type III machinea shall
be capable of operating self-cooled at rated load and speeda under Claaa A
aea level conditiona.
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Type Iv, Liquid Cooled - Type Iv machines shall meet

~
overall performance requirements under the cooling conditions as defined ●
in the detail dr~wing or specification.

~ 1.2.2 Class -

Class A - Machines designed to operate within the temper-
ature-altitude

ature-altitude

ature-altitude

range of Figure 1.

Class B - Machines designed to operate within the temper-
range of Figure 2.

Clasa C - Machines designed to operate within the temper-
range of Figure 3.

2. APPLICABLE DOCUMENTS

I 2.1 The following specifications , standards,
of the issue in effect on the date of invitation for bid,
proposal, form a part of this specification to the extent

SPECIFICATIONS

Federal

QQ-P-416

Military

MIL-P-116

MIL-T-704

MIL-D-1OOO

MIL-M-3171

MIL-S-5002

MIL-C-5541

MIL-H-5606

MIL-T-5624

and publications,
or request for
specified herein.

Plating, Cadmium (Electrodeposited)

Preservation, Methods of

Treatment and Painting of Material

Drawings, Engineering and Associated Lists

Magnesium Alloy, Processes for Corrosion,
Protection of

Surface Treatments and Metallic Coatings for
Metal Surfacea of Weapons Systems

Chemicals, Films, and Chemical Film Materials
for Aluminum and Aluminum Alloys

Hydraulic Fluid. Petroleum Base, Aircraft,
&sile, and Ordnance

Turbine Fuel, Aviation, Grades JP-4 and JP-5
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SPECIFICATIONS (Cent‘d)

Federal

XIL-C-6021 Castings, Classification and Inspection of

MIL-R-6809 Regulator, Voltage, 30 Volt, Direct Current

)417.-L-78O8 Lubricating Oil, Aircraft Turbine Engine,
Synthetic Beae

MIL-A-8625 Anodic Coatinga, for Aluminum and Aluminum
Alloys

UIL-S-8879. Screw Threada, Controlled Radiue Reot with
Increaaed Minor Diameter, General Specification
for

MIL-L-23699

MIL-R-23761

MIL-N-25027

MIL-c-81322

STANDARDS

Federal

FED-STD-595

Military

MIL-STD-129

MIL-STD-130

MIL-STD-143
I

MIL-STD-195

Lubricating Oil, Aircraft Turbine Engines,
Synthetic Beae

Regulator, Voltage, Static, 28-Volt Direct
Current Cenerator; General Specification for

Nut, Self Locking, 250 Deg. F, 450 Deg. F and
800 Deg. F, 125 Rai Ftu, 60 Kai Ftu and 30 Sai
Ftu

Greaae, Aircraft, General Purpose

Colors

Marking for Shipment and Storage

Identification and Marking of U.S. Military
Property

Specification and Standarda, Order of Precedence
for the Selection of

Marking of Connections for Electric Aeaemblies

I
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STANDARDS (Cent‘d)

Military .

MIL-STD-454

MIL-STD-461

MIL-STD-462

MIL-STD-480

MIL-STO-481

MIL-STD-704

MIL-STD-781

MIL-STD-81O

MIL-STD-831

MIL-STD-889

MIL-STD-838

MIL-STO-794

MS17320

MS33540

MS90415

MIL-RDBK-275

BULLETINS

ANA-4 38

. ‘

Standard General Requirements for Electronic
Equipment

Electromagnetic Interference Characteristics,
Requirements for Equipment

Electromagnetic Interference Characteristics ,
Measurement of

Configuration Control - Engineering Changea,
Deviations and Waivers

Configuration Control - Engineering Changes,
Deviations and Waivers (Short Form)

Electric Power, Aircraft, Characteristics and
Utilization of

Reliability Tests, Exponential Distribution

Environmental Test Methoda

Teat Reporta, Preparation of

Dissimilar Metals

Lubrication of Military Equipment

Parts and Equipment, Procedures for Packaging
and Packing of

Quick Attach-Detach Mounting Device of Aircraft
Electric Equipment, Circular, 5-, 8-, and 10- Inch

Safety Wiring, General Practices for

Nut, Self Locking, Steel, 160 Ksi, 450”F,
12 Point, .Captive Washer

Guide for the Selection of Lubricants, Fluids,
and Compounds for Use in Flight Vehicles and
Components

Age Controls of Age-Sensitive Elastomeric Items
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standards, drawings, and publications
required by suppliers in connection with epecific procurement functions
shiuld be obtained from the procuring activity Or aS dir?.cted by the con-
tracting officer. )

2.2 Precedence - The contract shall have precedence over any
specification. hhenever the requirements of this specification and the de-
tail specification or standard conflict, the requirements of the detail
specification or standard shall govern. AIIydeviation from this specifica-
tion or from subsidiary specif icatione or standards, where applicable, are
eubject to approval in writing of the Qualifying Activity.

3. REQUIREMENT S

3.1 Detail specifications - The individual item requirements
shall be as specified herein and in accordance with the applicable detail
specifications.

3.2 Qualification - Generators or starter-generators furnished
under this specification shall be products which are qualified for lieting
on the applicable Qualified Producte List (QPL) at the time set for opening
of bids (see 4.3 and 6.3).

3.3 Selection of specifications, standards, and materials -
Specifications and standards for all materials, parts, and Government
certification and approval of processes and equipment which are not speci-
fically designated herein and which are necessary for the execution of
this apecif ication shall be selected in accordance with MIL-STD-143, except
as provided in’paragraph 3.4.1.

3.3.1 Standard parts - Military Standard parta shall be used
wherever they are suitable for the purpose, and shall be identified on the
drawing by their military part number. Any standard part, of the same
part number, shall be interchangeable as applied within the machine. Com-
mercial utility parta such aa acrewa, bolts, nuts, cotter pins, etc. , may
be used provided they poaaeaa suitable properties and are replaceable by
the standard parta (MS and AN) without alteration and provided the corres-
ponding standard part numbers are referenced in the parta list and on the
contractor’ a drawings. In the event there la no suitable corresponding
etandard part in effeet on date of invitation for bids, commercial parta
may be used provided they conform to all requirements of this specification.

3.3.2 Materiala - Materiala used in the manufacture of the
machine shall be of high qunlity, suitable for the purpose, and shall con-
form to applicable Government apecif icationa. Materials conforming to
contractor’ a apeclfications may be used provided the apecificationa are
apprOved by the qualifying Government activity end contain proviaiona for
adequate teata. The uae of the contractor’ a epecificationa does not con-
stitute waiver of Government inspection.

5
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3.3.2.1 Metals - To the maximum extent practicable, metals shall 0’
be of a corrosion-resistant type or suitably treated to resist corrosion
due to aircraft fluids, salt spray, or atmospheric conditions as may be
be encountered in storage and normal service.

3.3.2 .1.1 Dissimilar metals - Dissimilar metals , as defined by MIL-STD-
889, shall not be used in contact with each other. Where such contact is
unavoidable, the metals shall be protected against electrolytic corrosion.
When protection is used, it shall be of such a type that a low impedance
path ia offered to radio frequency currents.

3.3.2.1.2 Magnesium alloy parts - The use of magneaium ia prohibited
unless specifically approved for each application by the using service.
Where approved, magneaium alloy parts shall be surface treated for protec-
tion against corrosion in accordance with MIL-M-3171.

3.3.2 .1.3 Castings - Caatings shall be in accordance with MIL-C-6021,
and shall be so indicated on the applicable detail drawings.

3.3.2.2 Nonmetala - Nonmetala when used, including plaatics, fabrica,
and protective finishes , shall be moisture resistant, and shall not support
fungus growth, or shall be treated with a fungicidal agent acceptable to
the procuring agency. The nonmetals shall not support combustion, and
shall not be adveraely affected by weather, aircraft fluids, temperatures,
and ambient conditions encountered during operation of the ai.rcraft. Non-
metals may be treated to conform with this requirement.

3.3.2.3 Finishes and protective coatings -

3.3.2 .3.1 Cleaning, treatinv, and paintin~ - Unless otherwise speci-
fied herein, metal parta shall be cleaned, treated, and painted in accord-
ance with MIL-T-704. However, when plating is specified, the cleaning of
the metal shall conform to MIL-S-5002. Alternate methods satisfactory to
the procuring agency may be utilized.

3.3.2 .3.2 Cadmium plating (steel parts ) - With the exception of the
Parta listed below. all exterior steel Darta and other steel warts sublect
;0
in
In
an
be

[

corrosion and not in constant contac~ with oil, shall be c~dmium pl~ted
accordance with QQ-P-416 , Type II or III and Claas 2, aa applicable.
cases where cadmium plating ia considered impractical or undesirable,
equivalent treatment which is acceptable to the procuring agency shall
provided.

EXCEPTIONS

a. Corrosion-resistant steel parts.

b. Members or portions of members which act aa bearing
surfacea or journala.
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c. Magnet frame.

d. Steel end-bells,

e. Quill ehaft.

f. Meunting face.

MIL-c-6162B

brush cover band.

g. QAD mecin~ “V” sections.

3.3.2.3.3 Anodic film for aluminum and aluminum parts - Aluminum and
aluminum alloy parts shall be covered by an anodic film conforming to MIL-A-
8625. The aluminum oxide film deposited by the treatment shall be remeved
from actual contact area of all aurfacea required to act aa a path for
electric current and from local areaa under acrewa, nuts, or other hardware
used for assembly or nmunting purposes, to provide an adequate bonding con-
nection. Aluminum alloya which do not anodize satisfactorily shall ba coated
vith a chemical coat conforming to MIL-C-5541. Where the primary purpose of
the treatment la to afford a suitable paint base, chemical treatment in ac-
cordance with MIL-C-5541 may be used in lieu of anodizing. Caatinga contain-
ing non-alumlnum alloy integral inserts may be treated with chemical filme
in accordance with MIL-C-5541 in lieu of anodizing. When abraeion reafst-
ence ia a factor, chemical filme in accordance with f41L-C-5541 ehall not be
weed in lieu of anodizing.

3.3.3 Color - With the exception of the surfaces listed below,
all expoeed surfacea shall be finished in a color conforming to MIL-STD-595,
color No. 17875. Aa an alternate, the machine finish may be en aluminum
or stalnleaa steel color. The finiahea shall be unaffected by the environ-
mental or performance teats apeci fled.

EXCEPTIONS

a. Corrosion-reaia tant steel, copper, or bronze parta.

b. Cable.

c. Working surface.

d. Threada.

e. Oil holes.

f. Cadmium or zinc plated parts.

8. Those parta on which the application of paint has been
demenatrated to the aatiafaction of the procuring
activity to be impractical or unneceaaary.
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3.3.4 Lubricants - Bearing lubrication shall conform to MIL-STD-8 ●
Unless otherwise specified, bearing lubricant shall conform to MIL-G-81322.
Silicon base grease shall not be used.

3.3.5 Varnishes and insulation - Silicone varnishes or insula-
tion shall not be utilized.

3.3.6 Encapsulation - Encapsulation and embedment (potting) shall
be in accordance with MIL-STD-454, Requirement 47, except that silicone com-
pounds shall not be used.

3.3.7 Age control - Age control of all synthetic rubber parts
except for fluorocarbon material shall be in accordance with ANA Bulletin
No. 438.

3.4 Design and construction - The machine design shall be
consistent with good aircraft accessory practice and conform to the detail
specification or drawing. Unless otherwise specified by the detail speci-
fication or drawing, the machine shall be designed to operate with voltage
regulators conforming to MIL-R-6809 and MIL-R-23761.

3.4.1 Reliability - High equipment reliability is a primary
design requirement. Trouble-free operation during a definite specifiable
period after initial installation and after overhaul is mandatory. In
order to provide the required reliability, the machine shall be designed
and constructed to provide a specified minimum mean time between failure
(MTBF) aa defined in MIL-STD-781, of 2000 starting cycles and 1500 hours

●
of Claas A or 1250 hours of Class B or C generator operation. If not used
as a starter, the machine shall have a specified mean time between failure
(MTBF) of 2000 hours of Class A or 1650 hours of Class B or C generator
operation, as applicable, all based on a 90 percent confidence level. Fail-
ure is defined as any malfunction which results in performance diminished
from specification requirements no matter what the cause, undue careless
handling or test equipment malfunction excepted. For brush type machines,
the above figures are predicated on one (1) change of brushes.

3.4.2 Simplification - Siv.plicity of design resulting from the
use of the same part for as many applications as possible in a given model
or various models is highly desirable. The machine shall have a minimum
number of parts consistent with reliability.

3.4.3 Interchangeability - All parts having the same manufac-
turer’s part number shall be functionally and dimensionally interchange-
able. The drawing number of requirements of MIL-D-1OOO shall govern
changes in the manufacturer’s part number.

3.4.4 Maintainability - Careful attention shall be given in
the design to provide for ease of inspection, testing, disassembly, mainte-
nance, repair and reassembly, preferably without the need for special tools

8
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or fixtures. Machine component parts shall be as foolproof as possible
to avoid incorrect assembly which would result in dameue or malfunction.
or involve safety of fligh~.

3.4.5 Generator component design -

3.4.5.1 Armature/rotor - The machine shall be so constructed that
the armature or rotor ie readily removable for maintenance. In no case
shall it be necessary to disconnect eoldered or brazed connection. Care
shall be taken to remove all burre or projections which might result in
injury to the coils.

3.4.5.2 Commutator (for brueh type machines) - A turned-dovn sec-
tion (etep) shall be provided at the outboard end of the commutator, the
diemeter of which shall be the minimum diameter to which the cormnutetor
can be eafely reduced during its maintenance life. Minimum diameter shall
be consistent with brush stability. The copper eegments, when worn to the
diameter of the step, shall be of emple section to operate satisfactorily
and not throw out due to centrifugal force. The method of securing the
commutator to the shaft shall positively prevent rotational or axial metion
of the commutator relative to the ehafc.

3.4.5.3 Shunt field - Unleee otherwise epecified in the detail
drawing or specification, the shunt field shall not require mere then
eight (8) amperes maximum re8ulated field current nor require mre than
ninety (90) watts power dissipation by the regulator. The required re-
sistance in the external field shall not be lees than 1.25 ohms nor more
then 35 ohme under any operating condition. The accidental closure of the
reverse current relay shall not reverse the residual field. The shunt field
ehall be so designed that etabilization will occur and allow continuous
generator operation at any reted condicion. )ixtemal excitation shall not
be required for buildup. At ml.nimum speed, the reaiduel voltage shell not
be less than + 0.8 volt.

3.4.5.3.1 Squalizer voltage - Unleee othen..iee specified in the
detail drawing or specification, provieiona ehall be made in the machine
such that a voltage drop of 2 volts + O.1 volte is available between termi-
nals D and E of the generator, with ~he generator atebilized in temperature
at rated load and cooling condition. In brush type machinea, this voltage
drop shall be accomplished by tappin8 the commucacing and compenaatin8 field
windings between the E terminal and the negative bruahea. A calibration
curve may be used to permit acceptance testing at temperatures betveen 5° C
and 45”c.

:0
I

3:4.5.4 Mounting flange - The machine meunting flange and aplined
drive shall be in accordance with the applicable detail specification or
drawing.

9
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3.4.5.5 Oil seepage - The machine shall be designed to tolerate ●
seepage of oil from the engine into the machine at the rate of 3 cubic
cen;i~eters per hour or as-specified on the applicable accessory mounting
pad drawing if greater.

3.4.5.6 Quick attach-detach (QAD) coupling - QAD coupling, if
specified by the detail specification or drawing, shall incorporate provi-
sions to prevent rotation of the frame during tie starting or-generating
cycle in the event the holding clamp ia not properly torqued. Installation
or removal of the machine shall not require special tools.

3.4.5.7 Flexible drive - Unleaa otherwise specified on the detail
drawing or specification, the machine shall be equipped with a flexible
drive and a shear section between the drive apline and armature. The shear
section shall limit the maximum torque which the machine can tranamit to
tha value specified in the detail specification or drawing. The shear
section shall be so designed that damage to adjacent components will not
result from the shearing action. In addition, replacement of the failed
shear section shall be possible without requiring major diaaaaembly of the
machine.

3.4.5.8 Torsional vibration damper - A torsional vibration damping
or coupling assembly shall be incorporated between the drive apline and
the rotor or armature of the machine for suppression of flexible drive
torsional vibration amplitudes.

3.4.5.9 Shaft deflection - The machine shall be designed to operate
wir.h the drive shaft misaligned to the msximum allowable limits specified
for the mating engine accessory drive.

3.4.5.10 Electrical connections - For brush type mschines, the in-
ternal wiring of the machine shall be in accordance with Figure 4. Terml-
nacions shall be as shown on the applicable detail specification or drawing.
Connectors and leads shall be secured in a reliable manner to prevent
contact with moving parts or chafing by contact with stationary parts. All
leads shall be permanently marked with the designating letters. For other
than shunt wound machinee, reference shall be made to the detail drawing or
specification or MIL-STD-195.

3.4.5.11 Terminal block design - Where terminals are used for the
external connection, they shall be of the stud-type snd shall be designed
so that the current ia conducted by meana of surface to surface contact and
not through the stud. All studs shall be steel, corrosion resistant and
C-34 Rockwell minimum hardneaa . All nuts by which external wiring is at-
tached to a component shall conform to MIL-N-25027. Threada on studs and
nuts shall conform to MIL-S-8879. There shall be no compression of the
insulating material when assembled. The terminal block shall be so de-
signed that it can be removed and replaced on the machine without the
necessity for rebrazing or soldering. Barriers affording a positive

L.
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separation of leads and terminals shall be provided on the terminal block.
Terminal designations shall be durably, legibly, and prominently marked
on the terminal block. Terminals shall be provided with a durable, re-
usable cover and wire fanning strip to prevent interchanging connections.

3.4.5.12 Terminal block location - The terminal block shall be
located and marked as shown on the applicable detail drawing or specifica-
tion.

3.4.s.13 Brushes and brush holdere (for brush type machines) - The
following requirements shall epply to brushee and brush holders.

3.4.5 .13.1 Accessibility - Brushes shall be readily accessible for
inspection and replacement when brush cover is removed.

3.4.5 .13.2 Fit - After seating, the face of each brush shall contact
its commutator 10~ercent, There shall be no evidence of surface damage
to the face of the brush or commutator. Commutation shall be such that no
mere than No. 1-1/4 sparking is in evidence as shown in Figure 5.

3.4.5 .13.3 Brush type - Unless otherwiee specified by the procuring
activity, brushes shall be of the immediate filming type which do not
require prolonged operation of the machine at sea level to eetablish an
altitude protective film on the commutator. In any event, machines ehall
be supplied with the necessary filming. Rivets used to secure the leada
to the bruahea shall be silver soldered to the pigtail at the point of
riveted contact using an alloy with a minimum melting point of 1000”F.

3.4.5 .13.4 Brush riRgin& - Brush rigging ehall be a fixed position
(nonahifting) type with respect to the field structure. The brush rigging
shall be permanently pinned during manufacture, and shall be identical and
completely interchangeable for all generatora of the same part number made
by the same manufacturer. The brush rigging ehall be so meunted and aligned
that brushes are parallel co the shaft. Proper running clearance between
the rigging and commutator face and risers shall be maintained. The brush
rigging shall be of such a deeign that brushes will not bind. Contact
surfaces shall be of such material as to not react chemically to produce
corrosion and sticking of brushes. The brush feeding device shall insure
proper brush pressure end contact during all normal conditions of brush and
commutator wear including commutators which have been turned to the minimum
allnwable diameter. Brush springs shall be self-centering or the brushes
shall provide spring guides.

3.4.5 .13.5 Spare brushes - All spare and replacement brushes shall be
formed to a radiue equal to the radius of the new commutator and shall be
the qualified brushes.
set for one generator)
kit.

The brushes shall be packed in kit form (complete
with Inecallation irmtructiona packed with each

11
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3.4.5.13.6 Brush marking - Each brush shall have a diagonal groove ●
extending from one comer of the brush face to a point at the brush back
or front which indicates 100 percent allowable wear.

3.4.5 .13.7 Brush life - The machines shall have a minimum brush life
as follows:

a. Generators shall have a minimum brush life as follows:

(1) Class A generators - 1000 hours from sea level
to 35,000 feet, and 600 hours from 35,000 to
50,000 feet.

(2) Class B and Class C generators - 750 hours from
sea level to 50,000 feet, and 500 hours from
50,000 to 65,000 feet.

b. Starter-generators shall meet the above requirements
for generator brush life plus a minimum of 1200 engine
starts.

3.4.5 .13.8 Brush stop - Design of brush and holder shall be such that
the commutator will not be subjected to mechanical damage if the brushes
are not replaced when their wearing depth is exhausted. Additionally, means
shall be provided to prevent brushes from being thrown out of the holders
as a result of severe shock or from being displaced to such a positinn that ●
they may bind and not return to normal nperating position. The devices used
shall not unduly complicate brush replacement.

3.4.5.14 Bearings - The armature or rotor of the machine shall be
designed to be supported on both ends by bearings conforming to the relia-
bility and performance requirements contained herein. The manufacturer shall
furnish bearing source control drawings with machines submitted for qualifi-
cation.

3.4.6

3.4.6.1

3.4.5.1.1
elude provisions
already provided

--

Blast coolin~ - Type I and Type III.

Blast cooling inlet tube - Air cooled machines shall in-
fer entrance of air to provide cooling in addition to that
by integral means. Radial inlet tubes, when specified on

the applicable detail drawing, shall be positionable to four (4) approxi-
mately equally spaced positions (preferably adjustable to any position) .

3.4.6 .1.2 Amount of blast cooling - The quantity of cooling air for
Type I and Type 111 generators is baaed on the total head at the entran~e
of the cooling duct and the duct loss. Total head shall be 7 inches of
water for Class A machines and 11 inches of water for Class B and C machines.

12
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Sated mass air flow for Type I and Type III machinee operating at rated
output at sea level is determined from Figure 6. Type I machines shall
operate with an air duct which produces a duct loss of one (1) inch of
water at rated air flow and 1.69 inches of water at 130 percent of rated
mass air flow. Type 111 machine shall operate from a duct which produces
a duct loss of 0.5 inchee of water at rated air flow and .85 Inches at
130% air flav. During altitude operation, a head of 7.0 or 11.0 inches of
water, as applicable, shall be maintained at the cooling duct inlet.

3.4.6.1.3 Duct loss simulation - Hydrodynamic head losses in the
cooling air duct shall be simulated by an adjustable restriction within
the cooling duct. Head measurements shall be made with a pitot tube
located in the center of the duct and in a region of essentially laminar
flow. The pitot tube shall be located in a length of straight smooth duct.
There shall be no obstruction or other cauaes of turbulence for at least
20 cooling duct diameters up stream from the pitot tube and 10 diameters
down stream. During self-cooled Type II and Type III operation, the duct
loss shall be measured aa the difference betw.?en atmospheric preaaure and
the pitot tube head aa indicated by a water manometer. During blaat air
cooling, the duct loaa shall be measured aa the difference berveen manometer
readinga above and beiw the adjustable restriction.

3.4.6.2 Self-cooling - Type II - The uuichine shall be self-cooled
by internal meana which provide sufficient cooling to permit full rated
generator output at minimum speed regulation at sea level at 71° C and at
continuous RFM at 15,000 feet altitude with cooling air at O“C. When a
coolinR air duct ia ueed, the duct loss shall be the same as that epecified
for Ty~e 111 machines, except that no cooling tube inlet head will be pro-
vided during altitude operation unleaa otherwise specified in the detail
draving or specification.

3.4.6.3 Liquid coolinR - WV e IV - Unleaa otherwise specified,
HIL-L-23699 turbine oil shall be used as the cooling fluid. The generator
shall provide an integral pump for oil circulation. - The detail specifica-
tion will provide oil temperature limits, flow, pressure, and airframe
coordination requirementts.

3.4.7 f&tinR charts -

3.4.7.1 Altitude ratinR chart - The machine manufacturer shall
supply altitude rating charta (2000-hour life except for brushes) of safe
allowable ratinga for generator operation in blaat-cooled and, where appli-
cable, self-cooled operating condition. This chart shall be in the general
form of Figure 7. The spacing and number of lines shall be eelected to
provide a readable accuracy of ninety percent. The rating charta shall be
prepared for the following-minimum range of

Generator pressure drop:
Air inlet temperature:

13

parameters: -

0 to 4 times rated
-40”C to 20”C above maximum rated
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Pressure altitude: sea level to 65,000 feet
Generator speed: minimum speed for regulation to ●

maximum speed for regulation

3.4.7.2 Starter speed-torque characteristics - For starter-genera-
tors , the manufacturer shall furnish a speed-torque characteristic chart.
This chart shall be in the general form of Figure 8 with both current and
voltage as parameters. The spacing and number of lines shall be selected
to provide a readable accuracy within ten percent. The charts shall be
preparea IOr UK,c—.. .L - following minimum range 0f

Terminal voltsge: o to
(24V

Current : 0 to
Speed: o to

parameters:

nominal starting voltage
or 48v)
1100 amperes
no load rpm

Where the starter-generator no load speed would be destructive, the test
shall.be interrupted when starter attains speed specified for continuous
generator operation.

3.4.7.3 Equalizing voltage-temperature characteristics - The machine
manufacturer shall supply a chart nf equalizing voltage veraua cooling
temperatures for temperatures between 5° C and 45° C when the machine is
operated as a generator at rated load and continuous operating speed.

3.4.8 Operating position - The machine shall be designed to
operate in any position. ●

3.4.9 Maintenance operation - Starter generators are required to
crank the aircraft engine during engine service and maintenance operation.
This operation consists of a start cycle which is aborted when the engine
reaches ignition speed. The engine is allowed to coast to rest and the
cycle repeated. A minimum of five consecutive cycles is required. The
residual field voltage shall not be reversed or diminished below the speci-
fied minimum as a result of this operation.

3.4.10 Cooling air port screens - The machine shall be equipped
with screened cooling-air exhaust ports to prevent entry of foreign objects.
The size of the openings in the screen shall be such that a l/4-inch diam-
eter ball or rod will not pass through.

I
3.4.11 Bonding - The frame structure of the machine shall be so

assembled that there will be a continuous, low impedance path from the
anti-drive end-bell to face of mounting flange. The direct current re-
sistance end-bell to mounting flange shall not exceed 0.001 ohm. The
area normally cnvered by mounting nuts shall be free from any insulating
type of surface treatment.
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3.4.12 Dimensions - The mschine shall conform to the dimension
ae ehown in the applicable drawing or detail apecif ication.

3.4.13 !@@ - The mchine, including the meunting flange, com-
plete with QAD clamping band, if specified, shall not exceed the weight
specified in the applicable drawing or detail specification.

3.4.14 Overhung moment - The overhung mement shall not exceed
the value specified in the applicable drawing or detail apecificatlon.

3.4.15 Retation marking - The direction of rotation of the splined
drive shall be as indicated on the applicable drawing or detail specifica-
tion end shall be plainly indicated on generator housing by an arrow.

3.5 Identification of product - Parta and aubaaaembliea of
machinea requiring replacement during normal maintenance shall be marked
with the manufacturer’ a part number and the manufacturer’ a name or trade-
umrk, where practicable, and shall be in accordance with MIL-STD-130, as
applicable. The nomenclature appearing on the nameplate shall be ae
shown on the applicable detail specification or drawing.

3.5.1 MIL or military deaignationa - MIL or other military
deeignationa shall not be applied to a product, except for qualification
teat samples, until notification of product approval has been received.

3.6 Installation Inatructiona - The contractor shall pack
with each machine one printed copy of simple instructions, with illuatra-
tiona and diagrame, if”necesaaryj -covering the installati&r of the machine.
Inatructiona shall be packaged to be completely legible after exposure to
the humidity and fungus conditions specified herein. Prior to printing,
two copies ahsll be furnished to the prncuring agency for approval.

3.7 Performance requirementa - The machinea shall aatiafac-
tori.lymeet the applicable electrical
in Table I of thie specification.

, mechanical, and environmental teata
I

I

I
3.8 Safety wirin R and stakin& - Accidental loosening of acrewa

and screw parta and nther connections shall be prevented by safety wiring
(0.032 inch minimum OD, where practicable), staking, or other approved
mthoda in accordance with MS33540. Washera and cotter pine, vhere used,
shall be aasembled in a manner vhich praventa rotation of waahera and
mevement of cotter pins under conditions of vibration.

3.9 Threaded parta - All threada ahsll conform to MIL-S-8879.
Unreinforced threada in nonferrous parta will require specific approval
from the procurement agency. A21 internal or excemal parr.ewhich are
threaded ehall be positively lncked. Accidental loosening of threaded
elements shall be prevented by self-locking nuts, aafety wiring, staking,
or other approved methods. Staking shall be used only when parta are
permanently asaembled.
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3.10 Workmanship - Workmanship shall be in accordance with high
grade manufacturing practices for aircraft accessories and equipment. The
units shall be free from dirt, sand, metal chips, machining compounds, and
other foreign matter. All machined surfaces shall have a smooth finish and
all details of manufacture, including the preparation of parts and accesso-
ries, shall be in accordance with good practice for high quality electric
equipment. Particular attention shall be given to neatness and thoroughness
of soldering, wiring, impregnation of coils, marking of parts, plating,
coatings , riveting, clearance between soldered connections, and ruggedness.

4. QUALITY ASSURANCE PROVISIONS

4.1 Inspection responsibility - The supplier is responsible
for the performance of all inspection requirements as specified herein
prior to submission for Government inspection and acceptance. The supplier
may utilize his own facilities or any commercial laboratory acceptable to
the Government. Inspection records of the examinations and test shall be
kept complete and available to the Government.

4.2 Classification of teats - The inspection and testing of
the machinea shall be classified as follows:

(a) C&alification tests - Qualification tests are those
tests accomplished on machinea submitted for qualifi-
cation as a satisfactory product.

(b) Acceptance tests - Acceptance tests are those tests
accomplished on machines manufactured and submitted
for acceptance under a production contract.

(c) Qualification verification tests - Qualification
VertifiCatiOn tests are those tests conducted on
production samples to verify that the design is identi.
cal to that qualified and that production units meet
all the requirements of the detail specification.

4.3 Qualification and qualification verification -

4.3.1 Qualification - A machine will be considered qualified and
placed on the Qualified Products List if qualification test samples (as
defined below) successfully complete the qualification tests designated by
‘I’ableI essentially in the order listed and upon acceptance by the qualify-
ing activity. The machines will be retained on the Qualified Products List
as long as qualification verification samplea delivered as required below
(paragraph 4.3.2) continue to demonstrate conformance to the applicable de-
tailed specification.

16
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TABLE 1

QUALIFICATIQXAND ACCEFTANCE TESTS

t (lmliflcftcionSamples

Test Title Test I Spare

Parogrnph N0.1/No.2/ No. 3 Shafc Acceptance

Examinationof Product 6.7.1 X1X x x
Machine Characteristics I 4.7.1.1 XiX x
Dielectric Strenuth 4.7.2 I x x x x
No Load Speed b.7.3 x x x
Maximum Speed for
Regulation h.7.4 x x x x

Uinimum Speed for
Regulntion 4.7.5 x x x x

Pield Temperature 4.7.6 x x x
Comutacion .3.7.7 x x x
qunlizing VOltORe 1 4.7.8 x x x x
Shunt Field Excitation I 4.7.9 x x x x
Ripple vOltOKe I 4.7.10 x x I x
Dverspeed ; .3.7.11 x x x
Efficiency I 6.7.12 x x
Crankinu Toraue and Speed , .S.7.13 x x x
Altitude Rating Chart r .4.7.14 x x
ConsecutiveStart Cycle I 4.7.15 x x
Overload 6.7.16 x x
Voltage Regulator I
Compatibility I 4.7.L7 x x xl

.Utdurance 4.7.18 I xl
Radio Interfercnca I 4.7.19 x
0per4cing Position I 4.7.20 I x I I

Temperature Storage I 4.7.21.1 xl i !
Snvironmentnl Lou

Law Temperncure I 4.7.21.2 x xl
HiPJ Tempernture I 6.7.21.3 xl xl
Vibrncion I 4.7.21.4 lx’,
ExplosionPrOOf 4.7.21.5 x,
Humidity h.7.21.6 x
Funp,us I 4.7.21.7 x
Salt FC.R 4.7.21.8 I x I
Fluid Sxposure I 4.7.21.9 I x x: !
Shock 4.7.21.10 I I x 1 d
Sand and Dust I 4.7.21.11 xi t xi I
Brush and Conznutator Wear 6.7.22 x! ( I I
Disassemblyand InspectionI 4.7.23 X; x:x; I
Searing Failure I 4.7.24 x:x! 1

,Drive Shear Section 4.7.25 $ !X I 1

I

I

Downloaded from http://www.everyspec.com



MIL-G-6162B .“

4.3.1.1 Qualification test sample - The qualification test sample ●
shall consist of:

(a)

(b)

(c)

(d)

(e)

Three (3) machines as described by the detail drawing
or specification. Two (2) of the machines shall be
instrumented by the manufacturer to permit measurement
of critical machine temperatures.

One drive shaft assembly complete with torsional vi-
bration dampener.

A mating plug for each connector used.

Two (2) sets of wiring diagrams, brush and bearing
design control drawings, machine assembly and detail
drawings, operating instructions, and

Three (3) copies of the material to be included in
the installation instructions to be packaged with
each production unit as an example of how this ma-
terial is to be printed, protected, and attached to
the machine.

Instrumentation used and the location of the temperature measuring points
shall be subject to approval of the qualifying agency. The temperature
at these points shall be monitored throughout the qualification tests of ●
samples No. 1 and No. 2.

4.3.1.2 Qualification testing - Qualification testing must be
specifically authorized by the qualifying activity. A test report, conform-
ing to MIL-STD-831, covering such testing is required. At the option of the
qualifying activity, any or all qualification tests may be conducted on
machines submitted for qualification, for production acceptance, or de-
livered under a production contract for whiCh conformance to this specifica-
tion is required.

4.3.2 Qualification verification of production machines - When
qualification verification is required by the production contract, the
sample (s) will be selected at random “by the government inspector and tor-
warded to the qualifying activity. To meet delivery requirements for the
first fifty (50) machines, fifty-one (51) machines must successfully meet the
acceptance tests of,Table I. Fifty (50) machines will be shipped as di-
rected by the contract and one (1) random selected sample will be forwarded
to the qualifying activity. To meet the delivery for each succeeding one
hundred and fifty (150) machines, one hundred and fifty-one (151) machines
must successfully meet the required acceptance tests. One hundred and
fifty (150) will be shipped as directed by the contract and one (1) macF.ine
selected and forwarded as above. Once qualified, production mechines
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successfully passing the accepr_ance tests are to be accepted until quali-
fication is officiallv rescinded. Deliverv of c.reduction mschines Is not. .
to be delayed pending results of tests conducted on qualification verifica-
tion samples. All qualification verification testing is to be conducted
by the qualifying activity. With each qualification verification sample,
the Government Inspector shall furnieh the contract number and the serial
number of all machines in the production lot from which the verification
sample was eelected.

4.3.3 Rejection and retest -

4.3.3.1 Qualification samplee - Mschines which hsve been rejected
or returned to the manufacturer for sny reason during qualification tests
may be reworked or have parts replaced to correct defects. Before resub-
mitting the mschines, full particulars concerning the rejection snd the
corrective action taken by the manufacturer must be submitted in writing
by the manufacturer to the qualifying activity. Teete shsll not be resumed
until such o report is received. Where qualification tests sre conducted
under the auspices of the manufacturer, the quslif ying activity shsll be
advised upon fsilure of the qualification sample and of the action taken
by the manufacturer with regard to failure.

4.3.3.2 Qualification vertificntion samples - Machinee may be sub-
jected to any or till requirements and tests of this specification to assure
continued compliance with the qualification requirements. Msch ines which
are found to be defective for any reason shall be returned to the manufac-
turer fOr rework or DtIrtS replacement. Full particulars concerning the
manufacturer’s analy~is of the defect and the- corrective action re~uired
shall be submitted in writing by the manufsccurer to the qualifying activi-
tY. The manufacturer shall elso immediately Inspect snd/or test machines
currently in production and those awsiting shipment sad certify that the
deficiency has been corrected prior to further shipment. In addition, the
manufacturer shall rework all of the mschines in the production lot repre-
sented by the qualification verification test ssmple provided that these
machines are returned to the manufacturer within one year of the date of
manufacture. This requirement shsll in no way prejudice the Gavemment’s
position with respect to sny ocher wsrrsnty stated or implied under the
terms of the contract.

4.4 Disassembly and inspection - Esch mschine shsll, following
completion of all qualification tests, be disassembled and inspected for
conformance deeign requirement and to aeeure there hae been no excessive
wear or ocher defects effectinm reliability. Additional disassemble snd
inspection shsll be ss require: by the ind~viduel tests specified h=rein.

4.5 Acceptance -

4.5.1 Acceptance requirements - Generators and starter-generators
produced under this specification will be accepted if:
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(a)

(b)

(c)

(d)

(e)

.-

Qualified to this specification as amended by the ●
detail specification and if the qualification ia
sustained in conformance with paragraph 4.3,2.

Acceptance tests of Table I are successfully com-
pleted.

Installation instructions approved by the qualifying
activity are securely attached to each machine in
such a way that they need not be removed for check
out of the machine prior to its installation on the
aircraft.

A package holding one nut for each mounting hole in
the generator flange is securely attached to each
generator in such a way that it need not be removed
for check out of the machine prior to installation
on the aircraft.

All chanEes to equipment have been Drocessed in ac-
cordance-with MIL-sTD-480, or MIL-STD-481, as applicable.

4.6 Teat conditions - Unless otherwise specified, each test
required by Table I shall be made under the following conditions.

4.6.1 Mounting - The machine shall be mounted on a suitable test
stand. The rotational axia of the machine shall be horizontal.

4.6.2 Excitation - The machine shall be self-excited and con-
trolled by suitable variable resistance or regulator in series with the
shunt field. The shunt field current shall not be considered as part of
generator load current. External excitation shall not be required in meet-
ing test requirements.

4.6.3 Ambient temperatures - Unless otherwise specified herein,
test ambient temperature shall be 25° C + 15° C. Examination of product shall
be conducted at room ambient temperatur~.

4.6.4 Altitude - Unless otherwise specified herein, the tests
shall be run at approximately sea level altitude.

4.6.5 Location of load - The electrical load for generator oper-
ator operation shall be so located that it will not appreciably affect the
ambient or the blast cooling air temperatures.

4.6.6 Warm-up - Except as noted herein, prior to each test the
machine shall be operated aa a generator at the specified continuous oper-
ating speed, rated load, and rated voltage for sufficient time to reach a
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substantially constant temperature. Warm-up shall be completed when the..
shunt field temperature does not Increase more than l-C above the then
existing ambient temperature during a period of five minutes. Readings
shall be taken at intervnla not in excess of two minutes.

4.6.7 Voltage measurement - When operating as a generator, vOlt-
age shall be measured between terminals E (negative) and B (positive) .

4.6.8 Shunt field voltage - The voltage
field shall be measured between E (negative) and A
generators or between A and the negative brush for
generator.

drop acroaa the shunt
for long shunt field
short shunt field

4.6.9 Brushes (for brush type machines) - Unless othervise
specified, all tests shall be performed without replacement of brushes.

4.6.10 General instrumentation - Provisions ahsll be made to
determine the following:

a.

b.

c.

d.

e.

f.

g.

h.

i.

~.

Terminal voltage

Load current

Equalizing voltage

Generator speed

Cooling inlet air temperature

Field ehunt voltage

Pield shunt current

Resistance in aeriea with the shunt field

Total pressure of the inlet cooling air

Ambient air temperature

Additional instrumentation required is specified in the individual test,
qualification test informetion, or acceptance test information.

4.6.11 Air blast - Unless othervise specified, blast cooling air
within ~ 5° C of the ambient cempereture shall be supplied to the machine in
the quantity indicated in Figure 6. The temperature of the eir shall be
determined by meana of a suitable temperature-indicating device whose re-
sponsive element ia located in the cooling air duct between the air inlet
of the machine and the pressure determining element.
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4.7 Test methods -

4.7.1 Examination of product - Bach machine, subassembly, and
part shall be examined as the Government Inspector may deem necessary to
determine compliance with this specification and the applicable drawinga
with respect to material, standard parts, simplification, mounting flange,
QAO coupling, maintainability, shaft deflection, cooling air screens,
overhung moment, identification of product, installation instructions,
safety wire and staking, screw threads, rating charts, electrical connec-
tions, brushes, interchangeability, rotation marking, dimensions, weight,
bonding, aridworkmanship.

4.7.1.1 Machine characteristics - The machine bonding and the cold
resistance of all windings at the stabilized ambient temperature of the
machine shall be measured and recorded.

4.7.2 Dielectric strength - The machine shall be run at minimum
rated speed, rated voltage, and rated load un’tiltemperature stabilization
occurs. While the unit is hot and with radio nnise filters disconnected,
the following voltages shall be applied between windings and between each
winding and frame. No eign of insulation breakdown or arcing shall be in
evidence. Following the dielectric test , the machine shall meet the re-
quirements and initial measurement of paragraphs 4.7.1.1 and 4.7.7.

Test Voltage Test Time

(vDC)
500 1 Minute
600 1 Second

4.7.3 No load apeed - If applicable, the machine shall be oper-
ated as a starter, at no load and with the power source specified in the
detail specification or drawing. The maximum speed attained during no
load motor operation shall be in excess of the specified minimum cut-out
speed and shall not result in self-destruction of the unit.

4.7.3.1 Series start - Machines used aa series motors shall meet
the no load speed requirement with the generator ahunt field disconnected.

4.7.3.2 Shunt start - Nachines which utilize the generator shunt
field during the start cycle shall meet the no load speed requirement with
the shunt field terminal (A) connected directly to the positive input termi-
nal. Unless otherwise specified, no series resistance shall be used in the
field circuic.

4.7.4 Maximum apeed for regulation - Prior to warmup, the ma-
chine operating as a generator, with a manually controlled variable re-
sistance in the field circuit, shall be accelerated from zero rpm tn the
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maximum speed for regulation epecified on the applicable detail specifi-
cation or drawing. Unless otherwise specified in the detail drawin~ or
specification, the unit shall deliver no more than rated voltage at no
load with 35 ohms or leas in the field circuit.

4.7.5 Minimum apeed for regulation - The machine operating aa a
generator shall be temperature stabilized at rated load after warmup and
shall be reduced from the continuous operating speed to the minimum apeed
for regulation specified on the applicable detail specification or drawing.
Unleaa othervise stated in the detail drawing or specification, the unit
shall provide rated voltage at full load , with no leaa than 1.25 ohme in
the field circuit.

4.7.6 Field temperature - The machine shall be operated aa a
generator at rated voltage and full load current and at the following
apeeda specified on the detail specification or drawing.

4.7.6.1 Maximum apeed for rep,ulation -

4.7.6.2 Continuous operatin~ speed - (Strip chart or equivalent
record shall ahov a minimum of 90 minucea of operation after temperature
stabilization at this apeed. )

4.7.6.3 Minimum apeed for regulation -

4.7.6.4 Minimum rated apeed - (26 volts minimum and full load.)
Temperature stabilization must occur at each apeed with no indication of
thersralrunaway. The temperature attained shall not be cauae for rejection
provided all other requirements of the specification are met and component
temperature limits are not exceeded.

4.7.7 Commutation (brush type machinea) - Immediately following
the minimum apeed run of the field temperature test and while the machine
ia temperature stabilized, the commutation shall be observed over the apeed
range for rated load, half load, aridno load. There shall be no mre than
number 1-1/4 sparking as shown in Figure 5.

4.7.8 SqualizinR voltage - The machine shall be operated as a
generator at continuous operating apeed, rated voltage, and rated load
with blaat cooling, if applicable, supplied in the amnunt indicaced in
Figure 6. Upnn temperature stabilization, the equalizing voltage shall be
meaaured between terminals D and E. Unless otherviae apecif ied, the equal-
izing voltage shall be 2.0 ~ 0.1 volts. The equalizing voltage-cooling air
temperature chart furnished by the manufacturer shall be aubatanciated by
meaauring the voltage at three random cemperacurea between 5° C and 45° C.

4.7.9 Shunt field excitation -

4.7.9.1 Sxciting current - The machine shall be connected into the
teat setup and operated as a generator over the apeed range. For any apeed

I

I
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or load within the range, field current shall increase with an increase
in load. Unless otherwise specified in the detail drawing or specifica-
tion, the field current shall not exceed 8 amperes at any speed between
the minimum and maximum speed for regulation. At any rated speed, the
external field resistance shall not be required to dissipate more than
90 watts.

Upon completion of the above test, the generator residual voltage
shall be measured with the generator operating at the minimum rated apeed
and the shunt field circuit open. The residual voltage shall not be less
than + 0.8 volts.

4.7.9.2 Residual field - The generator shall be operated with an
approved voltage regulator to furnish power through a reverse current relay
to a 15-ampere resistive load in parallel with a fully charged 34-ampere
hour nickel cadmium battery. The generator shall be operated until the
battery charging current is less than 10 amperes at 28.0 volts. The volt-
age regulator power lead shall be interrupted to reenergize uhe generator.
The generator shall be automatically disconnected from the load b“s by the
operation of the reverse current relay. The generator residual voltage
shall be measured without further generator operation. The residual volt-
age shall not reverse its polarity and shall not be less than 0.8 volts
with the generator speed at the specified minimum rated.

4.7.10 Ripple voltage - The machine shall be operated as a gener-
ator under the conditions specified in paragraph 4.7.12.2. The ripple ●
voltage appearing nn the d-c nutput shall be measured using a calibrated,
wide-band oscilloscope (lO-megahertz minimum) at a sweep time of 2.5 milli-
seconds, and an oscillogram shall be made. The peak ripple voltage shall
not exceed the direct current average voltage by more than 1.5 volts for
either polarity. Ripple voltage frequency characteristics shall be recorded.

4.7.11 Overspeed - The machine shall be operated aa a generator
at rated voltage and load at the continuous operating speed. When the unit
haa stabilized in temperature, the lnad shall be removed, the field circuit
opened, and the generator driven to the overspeed rpm specified on the detail
specification or drawing. The unit shall withstand five minutes of con-
tinuous overspeed operation without signs of mechanical failure, throwing
nf varnish or solder, or bearing noise. Upon completion of the overspeed
period, the unit shall not show signs of electrical failure as evidenced
by compliance with paragraphs 4.7.4, 4.7.7 and 4.7.10.

4.7.12 Efficiency - The machine shall successfully complete the
applicable efficiency tests below.

1+.7.12.l Starter -+~he machine ehall be operated as a starter at
a terminal voltage of 28 — volts with a tnrque load sufficient to pro-

-1
duce an armature current equal to the rated current for generator operatinn.
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be less than 70 percent or as speci-
drawing, whichever is greater.

4.7.12.2 Generator - The machine shall be operated ae s generator
at rated terminal voltage and loads of 25, 50, 75, 100 and 125 percent in
1000 rpm speed increments between minimum speed for regulation and-maximum
speed for regulation. The efficiency shall be recorded after temperature
stabilization at each speed increment and up to 125 percent losd. The 125
percent load efficiency teste ehall commence after temperature stabilization
at full rated load, and shall be completed within five minutee. The effi-
ciency shall not be less than 60 percent or as specified on the detail
epecif ication, whichever is greater.

4.7.13 Crenking torque and speed - If applicable, the mschine
shall be operated as a starter. The test setup shall be instrumented to
measure the starter drive epeeds, drive torques, input current, end voltage
specified on the detail specification or drawing in addition to the general
instrumentation. The machine shall deliver the epecified torquee at the
corresponding speeds with the power source (s) indicated on the detail speci-
fication or drawing. Total feeder reeistrmce between the starter generator
terminals and the power source terminals ehall be adjuated to obtain a
voltage drop of 1.8 to 2.0 volts at rated generator current.

4.7.14 Altitude rating chart - The altitude rating chart furnished
by the manufacturer and brush life (for brush type generator) shsll be
subetantitrted during the applicable altitude teats of paragraph 4.7.18.2.

4.7.15 Consecutive atnrt cycle - The starter generator shall be
operated for five consecutive start cycles at the beginning and at the end
of the 1200 cycle etarter endurance test. Each cycle shall be the same aa
that apeci fied for the endurance teat, except that the off time between
cycles shall be one minute and no external cooling shall be permitted other
than that afforded by internal fana. Upon completion of the consecutive
start cycle test the mechine shall be operated at the specified minimum
rated speed and the residual voltage meesured without any form of shunt
field excitation, field fhIshin8 or prior generator operstion. The residual
voltage shall not be less than 0.8 volts.

4.7.16 Overload - Once every two hours during the endurance teet
specified in paragraph 4.7.18.2, the load ehsll be increaeed to 150 percent
of rated load for a period of tvn minutes. After one minute of cooling at
no load, the teet shall be repeated at 200 percent of rated load for five
seconds. A cooling period of one minute at no load may follow the 200-
percent load application. During the overloads, the regulsted voltage shall
not be lese than 26 volts. During the 150 percenc load, commutator sparking
shall not exceed the number 2 requirement of Figure 5. Durin8 the 200 per-
cent load, commutator sparking shall not demege the commutator or degrade
subsequent performance.
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4.7.17 Voltage regulator compatibility - The machine shall be ●operated with approved voltage regulators conforming to MIL-R-23761, MIL-R-
6809 or as designated by the detail specification or drawing. The machine
shall be properly connected to be controlled by the specified voltage
regulator. The total resistance of the field circuit leads shall be 0.1
+ .01 ohms. The total feeder resistance (positive and negative) shall be—
adjusted to provide a 1.9 ~ O.1 volt feeder voltage drop after temperature
stabilization at rated load current and standard aea level conditions. The
voltage sensing leads shall carry no current other than that required by
the voltage regulator sensing circuit.

4.7.17.1 Voltage regulation (single generator) - The voltage regu-
lation shall be observed over the rated generator speed range from no
load to rated load current. The regulated voltage shall comply with the
fixed ambient temperature voltage regulation requirements as specified on
the detail specification or drawing for the voltage regulator. Voltage
transients due to switching up to 200 percent rated current shall not ex-
ceed the limits of MIL-sTD-704 , and shall recover and remain within the
steady state limits with no more than one overshoot. No sustained oscilla-
tions shall occur.

4.7.17.2 Parallel operation - Two or more generators shall be con-
nected as specified for parallel operation. Load division over the genera-
tor rated speed range shall remain within 10 percent of the generator rated
current from 25 percent to full rated load current. Load shifting among
generatora operating in parallel shall not produce a peak-to-peak load
variation about the average load current of any machine greater than 10 ●
percent of the generator rated current.

I 4.7.18 Endurance

applicable endurance te~t~

4.7.18.1 Starter -
1200 cycle endurance test.
operation as follows:

I Phase A -
specified

- The machine shall successfully complete the
below.

The starter generator shall be subjected to a
Each cycle shall consist of three phases of

This phase shall consist of accelerating the
flywheel inertia load from rest to the speci-

fied speed within “the specified time and with the input
current limited to the specified value as indicated on
the applicable MS drawing or specification sheet .

Phase B - This phase shall consist of a 10-second period
of steady state operation at the specified load and
terminal voltage.
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Phase C - After completing Phase B, the torque 10ad
shall be removed and the starter petit ted to accelerate
the flywheel inertia load to the specified speed within
the specified time. Off time between cycles shall be as
specified.

Note: The acceleration specified for Phaaea A and C aaaumed a frictionless
~em and doea not consider test stand losses such as windage or bearing
friction. Accordingly, in order to ensure that the minimum drive apeed
specified in Phaae C la attained, an external aaaist torque may be supplied
or the flywheel inertia load may be reduced. In addition, Phase C operation
may be terminated at a drive apeed leaa than the specified value provided
the total horsepower - second output of the starter ie equivalent to that
which would be required to accelerate a frictionless system to the specified
cutoff speed.

If replacement of parta ia required during the endurance teat this shall
be cause for rejection. Supplemental cooling air may be used to expedite
testing and prevent excessive tempemturea. Total bruahwear shall not
exceed fifty percent of the allewable wear on any one brush and commutator
wear shall not exceed 25 percent of the total allowable reduction of diam-
eter. Allowable wear shall be as specified by the manufacturer rindapproved
by the procuring activity.

4.7.18 .1.1 Starter endurance alternate method - If a drive stand
equipped with an engine simulator la available, both the consecutive start
cycle teats of paragraph 4.7.15 and the endurance teat may be performed
using this equipment. The simulated moment of inertia and engine drag
torque characteristic shall be adjuated to the maximum atarter design limits
as specified on the detail specification or drawing.

4.7.18.2 Generator -

A. Air-cooled generators shall be subjected to the en-
durance test schedule of Table II under the conditions outlined in Table 111
according to generator claea and type. Cumulative braah or commutator wear
shall not exceed a total of 20 percent of the allowable wear during parte
(a) and (b) of this teat. Wear during part (c) shall not exceed four per-
cent of the allovable wear. Pailure during this test shall be cauae for
rejection. Allovable commutator wear shall be as specified by the manu-
facturer and approved by the procuring activity. During run 1 of Table 111,
the blaat cooling air flow shall be adjusted to the rated maaa air flow aa
shovn on Figure 6 or maximum generator pressure drop, whichever occurs firat.
Alr flow during aubaequent runs shall be eatabliahed by holding the generator
pressure drop constant at the value eatabliahed in run 1. The generator
shall be operated for at leaat 30 minutes and no mre than 60 minutes addi-
tional operating time at continuous operating apeed and rated load under
standard aea level conditions prior to each altitude run which la not pre-
ceded by a pariod of aea level operation in the test schedule. The rate of
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TABLE II

GENERATOR ENDURANCE TEST SCHSDULE

RClass A
Gen Test Cycles
rype Part Req.

a 4
I 4

: 4
c 2

a 8
II 2

: 8

Class B
Run Test Cycles
No. Part Req.

1 a 4
3 4
8 : 4
9 c 2

2
4
7

1 a
h

:1;
8 b 4

I
c 2 19 c 2

Run
No.

1
2
3
4
5
6
7
B
9
10
11
12
13

Duration
Hours

12
12
12
12
12
12
12
24
12
24
12
24
12

iG
No.
—
1
5
10
11

1
5
4
10
11
—

TABLE 111

GENERATOR ENDURANCE TESTS

Gen Load
Percent

100
100
100
100
100
100
100
100
50
100
50
100
50

Cooling Temp
“c

zr--l-

+40
+40
+71

Self !+71
Blast I+80
Biast +120
Self
Blast I-55
;l: I-5;

Blast j-55
Biast i+40
Blast ;-15

I

-vClass
Test Cycles
Part Req.

a 4
a 4

lb 4
Ic 2

Oew Point
“c Max.

-60
-60
-60
-60
-60
-60

3RunNo.

1
6
12
13

I

11641213
Altitude
Ft X 1000

SL
SL
SL
SL
SL
SL
15
35
50
50
65
50
65
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Directions for the Use of Tables II and 111

Table 111 defines 13 test run conditions identified ae run number 1
through run number 13. Each run specifies the test duration; machine load
current; altitude; and coolin8 air eource, temperature, and dew point.

Table II identifies the test run numbers of the Table 111 conditions
which must be performed, depending upon the machine type and class. Table 11
also establishes the number of times each run (from Table III) must be re-
peated to accumulate the required total test time.

The order in which the required test runs specified by Table 11 are
performed is optional. The endurance test need not be continuous; hev-
ever, no test run shall be divided into increments of less than six hours
each. Generator apeed during all teat runs shall be rated continuous
operating apeed or mid-speed range, whichever ia greater except aa follows:

A. At leaat ona run of part “a”’having the maximum cooling air tem-
perature shall be performed at each of the following generator apeeda:

1. minimum apeed for regulation
2. maximum rated apeed

B. At leaat one run each of parta b and c shall be performed with
the generator operating at ita maximum rated apeed.
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change of altitude need not be controlled; however, temperature must re-
main within 10 degrees of the maximum temperature shown in Figures 1, 2
or 3, as applicable. The order in which the test runs are performed is
optional.

B. Type IV generators shall be operated for 100 hours
at sea level maximum temperature cooling conditions and for eight 12-hour
cycles at tbe maximum altitude and maximum temperature cooling conditions
for that altitude unless otherwise specified by the detail drawing or
specification.

4.7.18.3 Engine compatibility - The machine shall be operated on
an engine for 100 hours within the load and speed ratings specified on
the applicable drawing, except for such operation as is consistent with
engine performance to simulate start, idle takeoff, and emergency speed
conditions. Upon completion of the test, the machine shall meet the re-
quirements and measurements of paragraphs 4.7.1.1 and 4.7.6. No part of
the generator shall exhibit signs of structural weakness. Failure, ex-
cessive wear, or indication of flaws of any part of the generator shall
be cause for rejection.

4.7.19 Radio interference - The machine ehall be opersted as
a generator, and radio interference measurements conducted. Tests shall
be performed at minimum speed for regulation, continuous operating speed,
and maximum speed for regulation. For each speed, loads of 10, 50, 75,
arid100 percent of rated capacity shall be applied. Rated generator
voltage shall be maintained throughout the test using a manually controlled
field rheostat.

4.7.19.1 Conducted interference - Conducted interference shall be
within the CE03 limits of MIL-STD-461 for Class III B equipment. Measure-
ments shall be made in accordance with the specified techniques of MIL-STD-
462.

4.7.19.2 Radiated interference - Radiated interference shall be
within the RE05 limits of MIL-STD-461 for Class III B equipment. Measure-
ments shall be made in accordance with the specified techniques of
MIL-sTD-462 .

4.7.20 Operating position - The machine shall be placed in a
suitable test stand such that the rotating axis of the machine is vertical,
and the tests of paragraphs 4.7.6 and 4.7.7 shall be performed. After
completion of these teats, the machine shall be run at the continuous
operating speed, rated voltage, and rated load until the total of 10 hours
of vertical operation in each of the two orientations (drive end up and
drive end down) has been completed. Bearing temperatures shall not exceed
design limits. Failure, excessive wear, or indication of flawa of any part
shall be cause for rejection.

●

I
I
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4.7.21 Environmenttal - The mechine ehall be eubjected to the
follewinR environmental teets in accordance with the specified method of
MIL-STD-i10 except where noted. Upon completion of each of the environ-
mental teets the mechine shall be operated as a starter, if applicable, and
a generator. Ae a starter, it ehall be eubjected to four consecutive etart
cycles. The machine ehall then be eubjected to the tests of paragreph
4.7.6. Failure to meet the raquiremente of either teet eholl be cause for
rejection.

4.7.21.1 Low temperature storage - Method 502, Procedure I - The
machine ehall be exposed and maintained at a temperature of -65° C for a
period of 72 hours after which it ehall be remeved and allowed to normalize.
The machine shall be vieually inspected upon removal from the cold chamber
and after normalization.

4.7.21.2 Lew temperature - Method 502, Procedure I - The machine
shall be expoeed and maintained at a temperature of -54° C for a period of
24 hours. The machine ehall be subjected to the teets specified with normal
cooling at the minimum specified eea level temperature.

4.7.21.3 High temperature - Method 501, Procedure I - The mechinea
shall be mnintnined at a temperature of 120”C for a minimum period of 72
hours. Claea A and B machinea shall be permitted to cool to-70° C and 80”c,
reepecr.i.vely,before the teet(a) . The machinea shall be subjected to the
teata specified with normal cooling at the meximum apeclfied aea level tem-
perature.

4.7.21.4 Vibration - The mechine ehall be mounted on the test ap-
paratue in such a manner that sufficient rigidity ia obtained ao that the
fundamental bendin8 resonance of the mechine doea not induce appreciable
flexure in the mounting. The mechine shall be rotated ac ita continuous
operating apeed. Noruml cooling shall be provided. Squipment nperation
may be aa a nmtor or aa a generator. Vibration shall be in accordance with
MIL-STD-81O, Mathod 514, Category (a), Procedure (I), Curve (Z). The furtda-
mental bending resonant frequency shall not be leae than that specified on
the detail specification or drawing. Any mechanical demage due to vibration
teat shall be cauee for rejection.

4.7.21.5 Explosion proof - When specified on the applicable drawing
or detail specification, the explosion proof test shall be conducted in ac-
cordance with Method 511, Procedure I of MIL-STD-81O. Any ignition of am-
bient explosive gaaeoua ❑ixture shall be cause for rejection.

4.7.21.6 Humidity - The humidity teat shall be in accordance with
Method 507, Procedure I of MIL-STD-81O.

4.7.21.7 = - The mechine shall be subjected to the fungus test
in accordance with Method 508 of MIL-STD-81O.
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4.7.21.8 Salt fo~ - The machine shall be subjected to the salt fog
teat Method 509, Procedure I of MIL-STD-81O. The synthetic salt spray
solution to be atomized and injected into the test chamber shall be formu-
lated as follows :

Chemical Grams Per Liter

Sodium Chloride 24.540
Magnesium Chloride 11.110
Sodium Sulphate 4.094
Calcium Chloride 1.159
Potassium Chloride 0.695
Sodium Bicarbonate 0.201
Potassium Bromide 0.101
Strontium Chloride 0.042
Boric Acid 0.207
Sodium Fluoride 0.003

The ph of the solution shall be adjusted to 8.2 with 0.1 normal sodium
carbonate solution. The first 10 hours of the teat shall consist of 10
periods , each in turn consisting of 10-minute operative and 45-minute in-
operative duration. During the operative periods , the machine shall be
operated without excitation at any convenient speed greater than 1700 RPM.
The remainder of the test shall be performed with the generator inoperative.
Upon completion of the test the machine ahalf be washed with a gentle spray
of water not exceeding 38° C in temperature. The machine shall then be dried
for 20 hours at a temperature of 50”C ~ 5° C, after which it shall meet the
requirements of paragraph 4.7.6.

4.7.21.9 Fluid exposure - The machine shall be immersed horizontally
into engine oil (MIL-L-23699) at 114° C ~ 7° C up to the bearings and the
complete unit rotated in the oil approximately 60 degrees every 15 minutes
for 16 hours . The machine shall be allowed to drain for one hour, then
subjected to the tests of paragraphs 4.7.6 and 4.7.7.

4.7.21.10 Shock test - Generators and starter generators shall be
subjetted to the shock crash safety test of MIL-STD-81O, Method 516, Pro-
cedure III.

4.7.21.11 Sand and dust - The machine ehall be subjected to the sand
and dust test, Method 510, Procedure I of MIL-STD-81O. The machine shall
be mounted in the test chamber with the air blast and bell opening in a
horizontal position. The machine shall be operated at continuous rated
speed and no load for 30 minutes and then inoperative for 90 minutes. This
procedure shall be repeated for a total test period of six hours; three
hours at each temperature. At the end of the test period, the machine shall
be removed from the teet chamber and ehall meet the requirements of paragraph
4.7.7.
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4.7.22 Brush and commutator wear - Two complete sets of bruehes
shall be prepared to simulate worn brush performance. One aet of bruahea
shall be worn to simulate full brush life. The top of the brush life in-
dicator groove on the brush shall be jw t discernible. The second set of
brushes shall simulate exceaaive brush wear. The bruahea shall be worn
ao that the rivet is just exposed.

4.7.22.1 Normal brush wear - With the bruahea simulating full brush
wear properly aeuted, the machine shall be subjected to the commutation teat
of paragraph 4.7.8. Sparking shall not exceed the 1-1/2 requirement of
Figure 5. Starter generators shall alao complete two consecutive start
cycles of paragraph 4.7.16.

4.7.22.2 Excessive brush wear - Upon completion of the above teat,
the bruahea shall be remeved and inepected. The commutator shall be in-
spected for aigna of damage without dieaaaembly of the machine. The second
aet of bruahea to simulate exceaaive brush wear shall be fnatalled. The
machine shall be operated at ita continuous operating apeed for two hours
with the shunt field not excited. Upon completion of this teat, the rotor
aholl be removed and the cossnutator inspected. There shall be no evidence
of commutator dunmge due to this test.

4.7.22.3 Turned commutator - Upon completion of the above test, the
commutator shall be turned to ita minimum diameter as indicated by the step.
The machine shall be aaaembled with new brushes installed and operated at
light generator loade until the brushes are properly seated and a normal
commutator film developa. The machine shall meet the commutation requfre-
menta of paragraph 4.7.8. The brushes used for the teata of paragraph
4.7.22.1 shall be installed in the machine and run until they are properly
seated. The teat of paragraph 4.7.22.1 shall be repeated.

4.7.23 Diaaaaembly and inspection - Upon completion of the test
specified for both starter and generator operation, the machine shall be
diaaaaembled and inspected. There shall be no evidence of major deteriora-
tion, exceaaive heating, corrosion, or undue wear.

4.7.24 BearinR failure - After diaaaaembly and inspection the
machine shall be reaaaembled minus the lubricant, cage, and aeala in the
bearings. The machine shall be operated as a generator at rated load,
rated voltage, and continuous operating speed for a total period of four
hours regardleae of electrical failure. Only intermittent sparks that
emanate from within shall be permitted and any tendency to flame shall be
cause for rejection.

I

4.7.25 Drive shear section - The spare drive shaft complete with
torsional vibration damping device shall be installed in a torque meaauring
teat setup and sufficient torsional force shall be applied to the drive
apline to result in failure of the shaft at the shear section. The necea-

1 sary torque indicating inatrumentacion shall be provided. Failure shall
occur at the shear section and at the applied torque as specified on the
drawing or detail specification.
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5. PREPARATION FOR DELIVERY

5.1 Preservation, packaginF, and packin~ - The units shall be
preserved and unit packaged in accordance with Specification MIL-P-116 and
MIL-sTD-794 aa specified by the procuring activity.

5.2 Installation hardware - A package holding one nut, MS90415-6,
for each mounting hole in the generator flange shall be attached to each
generator. Attachment shall be made such that removal is not required prior
to acceptance testing.

5.3 Marking and labelin~ - Marking shall be as specified in
MIL-sTD-129 . In addition, each container shall be marked with the follow-
ing information, if specified by the procuring activity:

Machine Nomenclature (as shown on the MS drawing
specification sheet)

FSN
Manufacturer’s Part No.
Manufacturer’s Serial No.
Contract No.
Date of Manufacture
Quantity
Manufacturer or Trademark
Contractor (if different from manufacturer)

5.3.1 Reinspection date marking - Reinspection marking
as specified by the procuring activity.

or detail

●
shall be

6. NOTES AND CONCLUDING MATERIAL

6.1 Intended use - The machines covered by this specification
are intended for new and retrofit use as generators or starter-generators
in aircraft. As generators , the machines function as a continuous source
of 28-volt direct current. As starter-generators, when energized by elec-
tric power, the machines provide the additional function of starting air-
craft engines.

6.2 Ordering data - Procurement documents should specify the
following:

a.

b.

Title , number, and date of the detail specification or
drawing and this specification,

Levels of preservation, packaging, packing, and marking
(see Section 5).

I

I

I
c. Reinspection marking, if required.
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d. Quantity.

e. In the event of new usage, any differences in shunt
field design relative to the intended regulator.

f. Disposition of machinea rejected during acceptance
tests.

6.3 Qualification@ - With respect to the products requiring
qualification, awards will be made only for products which are, at the time
aet for opening of bida, qualified for inclusion in the applicable Qualified
Products List whether or not such products have actually been ao listed by
that date. The attention of auppliera is called to this requirement, and
manufacturer are urged to arrange to have the products that they propose to
offer to the Federal Government teated for qualification in order that they
UMY be eligible to be awarded contracta or orders for the products covered
by this apeci fication. The activity responsible for qualification la the
Naval Air Test Center, Weapons Syateme Teat Division, Electrical and Environ-
mental Branch, Patuxent River, Maryland 20670. Information pertaining to
qualification may be obtained from this activity.

6.4 Definitiona -

6.4.1 Machine, aa used in the specification, ia a Benerator or
starter-generator, aa applicable.

6.5 Concluding material - The following aervicea and agenciea
have intereat in this specification to the extent identified below.

Custodians : Preparing Activity:

Army - NE
Navy - AS

?Javy- AS
Air Force - 11

Project No. 6115-0160

Review Activiciea:

Army-ME
Navy
Air Force

User Activities:

Army - AV, ME
Navy
Air Force
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FIGURS 1 CIASS A TSMPSRATURS-ALTITIJDE SANGS
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FIGUSE 3 CL4SS C TEMPESATURE-ALTITUDE SANGE
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I
I GENERATORo~COMMUTATING

COMPENSAT2WG
WINDINGS

I

I

----- .

Iii
---------0 C (STARTER)

STARTSR SERIES
WINDING (wHSN REQUIRED)

D (SQUALIZER)

E--------- - -Q D (Optional
for tapped winding
equalizer)

u’:
(SHUNT FISLD)

- Short

(NEGATIVS)

FIGURE 4 - SCWEMATIC DIAGSAM - SHUN2 WOUND CSWERATOR WITH
OPTIONAL SERTSS wOUND FIELD FOR STARTING DUTY

39

Downloaded from http://www.everyspec.com



MIL-G-6162B

Giii?mu
NO. 1 BLACK WITH NO SPARKING EVIDENT.
NO. 1-1/4 SLIGHT INTERMITTENT SPARKING .
NO. 1-1/2 SLIGHT CONTINUOUS SPABICING.
NO. 2 CONTINUOUS SPARICING HEAVIER THAN 1-1/2.

STREAMERS JUST BEGIN TO EKTEND FROM EDGE OF BRUSH.
NO. 3 SPARKS HEAVIER THAN NO. 2.
NO. 4 SPARKS HEAVIER THAN NO. 3.
NO. 5 SPARKS HEAVIER THAN NO. 4.
NO. 6 SPARKS - ENTIRE BRUSH COVERED WITH CONTINUOUS

HSAVY SPARKS.

FROM O TO 100 PERCENT LOAD, THE SPARKING SHALL BE NO
GFC3ATER THAN 1-1/4.

FROM 100 TO 125 PERCENT LOAD, THE SPAFUCING SHALL BE NO
GREATER THAN 1-1/2 .

FROM 125 TO 150 PERCENT LOAD, THE SPARKING SHALL NOT
EKCEED NO. 2.

FIGORE 5. COIfMUTATION CHART
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OUTPUT RATING KU

API% ICABLZ CONU1’CIONS

Ratfng Air Outlet Air Inlet !.~,~~m

class I’erceltt Pressure Tcmueraturc Pressure llro~——

A 100 16.7 PSLi Loo c 6 In. Uater
B 100 14.7 PSIA ao” c 11 In. !!ater
c 100 14.7 PSIA 1209 c 11 In. Uater

FIGuRE 6 GEX%RATOR E~RNAL BLAST COOLItiCAIR FL~J
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PRESSURE ALTITuDE -1000 FEET
60 50 40 30 20 10 SL

El 200

1s0

yuuwM-1 ,0
3 4 5678910 15

STATIC OUTLET PRESSURE P,S.I,A.
) 30 40 60 100 150200

PERCENT HEAT REJE-CTION

Generator RatingChart

Manufacturer:

Part Number:
Specification:
Assy. L@. No;

Gov’t Part/Dwg. Nc.:
Specification:

Rated Load : _4mps @ _ volts
Class:
Speed Range : to RPM
Air Inlet Con-ion:

20

40

60
0
< 80~

E 100
~
120

1-
Z.
:140
a

Rated Air Flow:” Lb/Min @ w

Other data -and reports: —1”””20’ ’160

180

NOTS : SAMPLS CHART. FOR
lLLUSTIUiTIONONLY.

FIGURS 7 GENERATOR ALTITIJDE RATING CHART
●
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~ERICAL Imzx

Section 1
1.1
1.2
1.2.1
1.2.2

Section 2
2.1
2.2

SCOPE AND CLASSIFICATION
Scope
Classification
Type
Class
APPLICABLE DOCUMEIJfS

Precedence
Section 3 REQUIREMENTS

.. .
,,

.i,.
,!

1
,,

:!
t

.:
,.

:!

I

,,

,.

3.1
3.2
3.3

3.3.1
3.3.2
3.3.2.1
3.3.2 .1.1
3.3.2.1.2
3.3.2.1.3
3.3.2.2
3.3.2.3
3.3.2.3.1
3.3.2.3.2
3.3.2.3.3
3.3.3
3.3.4
3.3.5
3.3.6
3.3.7
3.4 .
f3:4.1
3.4.2
3.4.3
3.4.4
3.4.5
3.4.5.1
3.4.5.2
3.4.5.3
3.4.5 .3.1
3.4.5.4

Detail Specifications
Qualification
Selection of specifications, standards,
and materials

Standard parts
Materials
Metals
Dissimilar Metals
Nagnesium alloy parts
Castings
Nonmetals
Finishes and protective coatings
Cleaning, treating, and painting
Cadmium plating (steel parts)
Anodic film for aluminum and aluminum parts
Color
Lubricant
Varnishes and insulation
Encapsulation
Age Control
Design and construction
Reliability
Simplification
Interchangeability
Maintainability
Generator component design
Armature/rotor
Commutator (for brush type machines)
Shunt field
Equalizer voltage
Nounting flange

~

1
1
1
1
2
2
2
5
5
5
5

5
5
5
6
6
6
6
6
6
6
6 ●
7
7
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9

I 44

1

●

Downloaded from http://www.everyspec.com



!.●
I

,.

‘o
I
I

t

I

Section 3 (Continued)
3.4.5.5
3.4.5.6
3.4.5.7
3.4.5.8
3.4.5.9
3.4.5.10
3.4.5.11
3.4.5.12
3.4.5.13
3.4.5 .13.1
3.4.5 .13.2
3.4.5 .13.3
3.4.5 .13.4
3.4.5 .13.5
3.4.5 .13.6
3.4.5 .13.7
3.4.5 .13.8
3.3.5.14
3.4.6
3.4.6.1
3.4.6 .1.1
3.4.6.1.2
3.4.6.1.3
3.4.6.2
3.4.6.3
3.4.7
3.4.7.1
3.4.7.2
3.4.7.3
3.4.8
3.4.9
3.4.10
3.4.11
3.4.12
3.4.13
3.4.14
3.4.15
3.5
3.5.1
3.6
3.7

WUMERICAL IWDEX

Oil Seepage

(Continued)

Quick attach-detach (QAD) coupling
Flexible drive
Torsional vibration damper
Shaft deflection
Electrical Connections
Terminal block design
Terminal block location
Bruahea and brush holdere
Accessibility
Fit
Brush type
Brush rigging
Spare brushes
Brush marking
Brush life
Brush etop
Bearings
Cooling
Blaat cooling
Blast cooling inlet tube
Amount of blast cooling
Duct lose aimulat ion
Self-cooling - Type II
Liquid cooling - Type IV
Rating charts
Altitude rating chart
Starter speed-to?que characteriat~cs

@E

M
Equalizing voltag~-temperature character~d~~cg Ii
Operating Poeition ih
Maintenance operation ib
Cooling air port acreena lb
Bonding 16
Dimensions i$
Weight 15
ove~hung moment
Rotation marking i:
Identification of Droduct 15
MIL or military de~ignations
Installation instructions &
Performance requirements

;,
15
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NUMERICAL INDER (Continued)

Section 3 (Continued)
3.a
3.9
3.10

Section 4
4.1
4.2
4.3
4.3.1
4.3.1.1
4.3.1.2
4.3.2

4.3.3
4.3.3.1
4.3.3.2
4.4
4.5
4.5.1
4.6
4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6
4.6.7
4.6.8
4.6.9
4.6.10
4.6.11
4.7
4.7.1
4.7.2
4.7.3
4.7.3.1
4.7.3.2
4.7.4

Safety wiring and staking
Threaded parts
Workmanship
QUALITY ASSURANCE PROVISIONS
Responsibility for inspection
Classification of tests
Qualification and qualification verification
Qualification
Qualification test sample
Qualification testing
Qualification verification of production

machines
Rejection and retest
Qualification samples
Qualification verification samples
Disassembly and inspection
Accept ante
Acceptance requirements
Test conditions
Mounting
Excitation
Ambient temperatures
Altitude
Location of load
Warm-up
Voltage measurement
Shunt field voltage
Brushes (for brush type machines)
General instrumentation
Air blast
Test Methods
Examination of product
Dielectric strength
No-Load apeed
Series start
Shunt start
Maximum speed for regulation

●
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15
16
16
16
16
16
16
18
18

18
19
19
19
19
19
19
20
20
20
20
20 ●
20
20
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22
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22
22
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NUMERICAL INDSX (Continued)

1
1-

1.
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I
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Section 4 (Cnntinued)
4.7.5 Minimum speed for regulation
4.7.6 Field temperature
4.1.6.1 14axinsJMspeed for regulation
4.7.6.2 Continuous operating speed
4.7.6.3 Minimum speed fnr regulation
4.7.6.4 Minimum rated speed
4.7.7 Commutation (brueh type machines)
4.7.8 Equalizing voltage
4.7.9 Shunt field excitation
4.7.9.1 Exciting current
4.7.9.2 Residual field
4.7.10 Ripple voltage
4.7.11 Overspeed
4.7.12 Efficiency
4.7.12.1 Starter
4.7.12.2 Generator
4.7.13 Cranking torque and speed
4.7.14 Altitude rating chart
4.7.15 Consecutive start cycle
4.7.16 Overload
4.7.17 Voltage regulator compatibility
4.7.17.1 Voltage regulation (single generator)
4.7.17.2 Parallel operation
4.7.18 Endurance
4.7.18.1 Starter
4.7.18.1.1 Starter endurance alternate method
4.7.18.2 Generatnr
4.7.18.3 Engine compatibility
4.7.19 Radio interference
4.7.19.1 Conducted interference
4.7.19.2 Radiated interference
4.7.20 Operating position
4.7.21 Envirornnental
4.7.21.1 Low temperature storage
4.7.21.2 Low temperature
4.7.21.3 High temperature
4.7.21.4 Vibratinn
4.7.21.5 Exploeinn proof

22
22
22
22
22
22
22
22
22
22
22
22
22
24
24
25
25
25
25
25
26
26
26
26
26
27
27
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NUMSRICAL INDEX (Continued)

E%ls
SecLipn 4 (Continued),.,

$xFi,Qp

$eFFipq

I

Humidity
Fungus
salt fog
Fluid exposure
Shock test
Sand and dust
Brush and commutator wear
Normal brush wear
Excessive brush wear
Turned commutator
Disassembly and inspection
Bearing failure
Drive shear section
PREPARATION FOR DELIVERY
Preservation, packaging, and packing
Installation hardware
Marking and Labeling
Reinspection date marking
NOTES
Intended use
Ordering data
Qualification
Definitions
Machine
Concluding material

*U.S. GovERNMENT PRINTING OFFICE, ,07’2.,,4.,8s/,3743

31
31
32
32
32
32
33
33
33
33
33
33
33
34
34
34
34
34
34
34
34
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35
35
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SPECIFICATION ANALYSIS SNEET
I
Form Approved
Dud@ But.?.. No. 22-R2SS

NSTRUCTIONS: Thim ●heet 1. t. be filled out by per..a.ne.l. .Ither G.vernrnent a. c.ntr.ctcw, Involved in the
I-. of the speclficmlion in proc.renmnt d products for .Itlrn. te u.. by the Department of De fe..e. Thla .heet
. provided 1.. obtaining Inform.tiom on tbe u.. .{ thim speclfie.tlon which will ins.rn tb. t e.lt.bt. pr.d. cls
:.. b. procured wkb ■minimum .mo.nt of del.y .nd ●l the least coat. Comments ●nd the return of this form
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,md .u~@.((On. ukmdtt.d on thl. form d. riot com.ii(uts c., imply ●ulhc,,im.tion la w.1,. .ny Portion al lha
●faven.ad documanl(a) ov narva 10 .mwmd eonb.atuol W+JIP.IRS”I..
I, CC,,,’.,, ON

MIL-G- 6162B GENERATOR5 AND STARTER-GENERATORS, ELECTRIC,
DIRECT CURRENT , NOMINAIf 30 VOLTS, AIRCRAFT,
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