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MILITARY SPECIFICATION

GENERATOR, ALTERNATING CURRENT (650 AMPERE
RECTIFIED), 28 VOLTS DIRECT CURRENT (OIL COOLED)

—

S Armv Tank-Antomotive

ww ssa ) 2SR TS

This specification is approved for use within

rhe
Command, Department of the Army, and is available for use by all
Departments and Agencies of the Department of Defense.
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l. SCOPE
l.1 Scope. This specification covers a 28 volt (V) alternating current
(ac) direct current (dc), oil cooled generator with integral rectifier,
referred to herein as "alternator.”" The alternator provides regulated output
at any engine lcad up to 500 amperes (A) st any engine speed between 2000 and
2400 revolutions per minute (rpm), and at any load up to 650 A at any speed
trolled by &

between 2400 and 8000 rpm, when its fieid excitation ls con
solid-state regulator.

2. APPLICABLE DOCUMENTS
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2.1.1 Specifications and standards. The following specifications and
standards form a part of this specification to the extent specified herein.
Unless otherwise specified, the issues of these documents shall be those
listed in the issue of the Department ot De:e of Specificati

ifications and
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ns, additions, deletions) and any pertinent
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Beneficial comments (recommenda ns, additions, deletic
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data which may be of use in improving this document should be addressed to: US
Army Tank-Automotive Command, ATTN: AMSTA-GDS, Warren, MI 48397-5000, by using

PR

the self-addressed Standardization Document Improvement Proposal (DD Form 1426)
_appearing at ;he end of this document, or by letter.
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AMSC N/A FSC 6115
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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SPECIFICATIONS
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F_T-181
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v-F-800
MILITARY

MIL-L-2104

MIL-L-46167
STANDARDS
MILITARY
MIL-STD-108
MIL-STD-130
MIL-STD-454

MIL-STD-461
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- Pilters and Pilter Elements, Fluid
Pressure: Lubricating 0il, Bypass an

Flow.
- Puel 0il, Diesel.

- Lubricating 0il, Internmal Combustion
Tartical Service.

amCreawsa P22 VYSEFRE

Le&d‘ACid.

Fnaina
Saganty

- Batteries. Storage:

d Full

- Plates, Iags and Bands for Identification

of Equipment.
- Lubricating 0i1, Internal Combustion

Engine, Preservative and Break=in.
- Lubricating 0il, Internal Combustion
Engine, Arctic.

g Procedures and Tables for
ion by Attributes.
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Elect*onic Equipment.
- Electromagnetic Interference
Characteristics, Measurement of.

MIL-STD-462 - Electromagnetic Interference
Characteristics, Measurement of.
MIL-STD-810C - Environmental Test Methods and Engine
Guidelines.
MIL~-STD-889 - Dissimilar Metals.
MIL-STD-45662 - Electromagnetic Interference
Characteristics, Measurement of.
2.1.2 Government drawings. The following Government drawings form
of this specification to the extent specified herein. linless othe
fied, the issues shall be those in effect on the date of the
itation.
DRAWINGS
ARMY
10882774 - Cradle.
11655426 - Engine and Transmission Assembly.
11655469 - Generator, AC-DC (0il Cooled).
11682700 -~ Engine, Diesel.
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11682722 - Coupling.
11684057 - Support.
12354334 - Regulstor, Voltage, DC.

(Copies of specifications, standards and drawings required by the
contractors in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting
activity.)

f precedence. In the event of a conflict between the text of

2.2 Order o
this specification and the references cited herein (except for associated
detail specifications, specification sheets or MS standards), the text of

this specification shall take precedence. Nothing in this specificatiom,
however, shall supersede applicable laws and regulations unless a specific
exemption has been obtained.

3. REQUIREMENTS

3.1 Pirst article. Unless otherwise specified (see 6.2 and 6.4), the
contractor shall furnish alternators which shall be subjected to first
article inspection (see 4.4). First article inspection samples, properly
marked with identifying information shall be representative of the units to

be furnished to the Government. All subsequent alternators delivered to the
svernment shall these ssmples in all of their pertinent physical
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3.2 Materials. Material shall be as specified herein, in applicable
specifications, and on applicable drawings. Materials not specifically
designated shall be suitable for use in the alternator conforming to the
specified requirements (see 4.8.1).

3.2.1 Material compatibility. All materials used in the alternator
shall be compatible with fluids per MIL-L-2104, MIL-L-21260, MIL-L-46167, and
VV-F-800 (see 4.8.1).

3.2.2 Dissimilar metals. Except where necessary to complete an
electrical ecircuit, contact between dissimilar metals which would encourage
galvanic action shall be avoided. Separatiom of dissimilar metals shall be
accomplished bv providing insulation between mating surfaces. Dissimilar

. A £ d o - .
metals are defined in MIL=STD=889 (see 4.8.1).

1 surfaces. All external surfaces shall be corrosion
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3.2.4 Fungicidal materials. All nonmetallic materials shall be
inherently fungicidal or treated to resist fungus growth except when used for

components of potted compounds or otherwise moisture sealed assemblies (see
4.8.1).

3.2.5 Standard parts. Military standard parts shall be used wherever
possible (see 4.8.1).
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3.2.6 Recycled, virgin and reclaimed materials. There are no
requirements for the exclusive use of virgin materials. The use of recycled
or reclaimed (recovered) materials is scceptable provided that all other
requirements of this specification are met (see 6.3.5).

3.3 Design and construction. The alternator shall conform to dimensions
and requirements shown on Drawing 11655469. Further, the alternater shall be
in accordance with the recommendations and requirements for MIL-STD-454 (see
4.8.1 and 4.8.2).

3.3.1 Interchangeability. All aslternators shall bs imterchangeable with
respect to installation and performance. The sltermator, after manufacture
or overhaul,; shall not require any adjustmwent at the time of installation.

To provide for interchangeability, the assembly fabricated in accordance with

this specification shall have external dimensions conforming to the Drawing
11655469, Electrical connectors, mounting dimensions, and location shall
conform to the detall requirements of 11655469. Contact designation shall
conform to requirements of 11655469 (see 4.8.1 and 4.8.2).

3.3. Ingtallation compatibility. The alternator shall fit and perform
as nperified when installed on an AVDS1790-2C engine (Drawing 11682700) for
trial in an M60A1-RISE tank (see 4.8.]1 and 4.8.2).

2.3.2 Begulator. The elternstor sha functic
regulators depicted on Drawing 12354334 (see 4.E.1).

- . - <% & i ~£ - = PR R S, - - P Y -~ -~ - o~
3.3‘5 'ﬁeig‘t. The weigh: of the altermator shzll be not £T eater than
100 pounds (1b) (see 4.8.3).

3.4.1 Operating conditioms. Unless otherwise specified the alternator
shall perform as specified herein under the following conditions (see 4.8.4):

1. For ambient conditions of minus 10 to plus 225 degrees
Fahrenheit (°F), o0il used shall be in accordance with

Ambient temperature Grade of oil
Minus 10 to plus 40°F 10
32 to $0°F 30
60°F or above 30

2. For ambient conditions of minus 25 to 0°F, oil used shall
be in accordance with MIL-L-46167.
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b. Ambient temperatures:

l. Room ambient 80° F + 20°F
2. Low temperature ambient -25°F + 5°F
3. High temperature ambiemt +225°F * 5
c. Alternator inlet oil temperature range from -25°F + 5°F to

+225°F + 5°F.

d. Alternator inlet oil temperature range from -.385 psi to 45
pei

e. Rated output power: 650 ampere € 28 V dc.

f. AC signal load (L1) 1 k # S%; 3W. resistor

g. CT signal load {(L2) 4&C

I+
»
L
|
L]
(

- Rt S

h. Signal loads (see figure 9): The slternating current (ac
signal load at Ll shall be 1 kilo—ohm + 5% with a 3 watt (W)
resistor. Current transformer (ct) signal load at L2 shall be
40 ohms + 1 percent (%) with 38 3 W resistor.

i. Room temperature: 80 + 20°F.

3.4.2 Overspeed. The _ltern ator shall not be damaged when operated at
10,000 rpm for | minute (see 4.8.5).

3.4.3 Maximum field voltage. With the alternator not operating, che

alterpnator's field shall not be damaged by application of maximum potenti
22 V dc for thirty minutes (see 4,8.0).

3.4.4 TField resistance. The alternator control field resistance shall
be 1.80 + 0.25 ohms at room ambient temperature (see 4.8.7).

3.4.5 Output power. With the alternator providing output pover
at 28 V dec, the field current shall be not greater tham 4.23 A at 240
and 3.15 A at 8000 rpm (see 4.4.8).
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3.4.7 Overload output current. The alternator shall not be damaged by
an output load of 800 + 25 A at not less than 23 V dc for 30 seconds. The
field current shall be not greater than 4 A (see 4,8.10).

3.4.8 Alternating current (ac) signal. With 20-: 2 V dc applied to the
field terminals, the ac signal level shall be 7.1 + 0.5 V root mean square
(rms) at an altarnator speed of 900 rpm, and 8.9 + 0.5 V rms at a speed of

5
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3.4.9 Current transformer (ct) signal. The ct signal level shall be 2.8
+ 0.2, -0.3 V rms at 650 A load at 8000 rpm (see 4.8.12).

rnato 3 The
gself-contained oil pump with a pressure r latot valve. The oil system
shall produce a cooling oil flow of not lesa than 2.35 gallons per minute
(gpm), nor greater thar 6.0 gpm. The alternator oil pump outlet pressure
shall be not greater than the proof pressure (see 4.8.13).

3.4.11 Transient load. The alternator, when subjected to tramsient
loads, shall meet the performance requiramants specified on figure ! (see
L.s.lé)'

3.4.12 Efficiency. The efficiency of the alternator shall be not less
than 65 percent (see 4.8.15).

3.4.13 Proof pressure. The alternator cooling system shall withstand a
200 pounds per square inch (psi) pressure for a pcriod of 5 minutes without
vidence of permanent deformation or rupture. The leakage rate shall be not
greater than a pressure drop of 10 psi in ! minute (see 4.8.16),

3.4.14 Endurance. The alternator shall withstand operation for the
time specified in table I, with output voltage and speed/load conditions as
epecified therein. During this time the alternator shall require no

’ o= = = -~ Y AP - . - -

3.4.14.1 Svster volts (see table I, normal attitude. System veolts shall
be applicable at 225°F. Voltage values at lower temperatures shall be in
accordance with figure 2.

3.4.14.2 Operating time. At the conclusion of 22 cycles at normal
attitude, the alternator shall be operated for 8 hours at condition (a) and 4
hours at condition (b), except with alternmator comnstant load, only; followed
by 2 cycles of inclined attitude.

ing con e total
inlet prpnuurpn as follows:

lst 600 hours at minus 0.385 + 0.03 psi.
2nd 600 hours at 45 + 2 psi.

3rd 600 hours at minus 0.385 + 0.03 psi.
4th 600 hours at 45 + 2 psi.

5th 600 hours at minus 0.385 + 0.03 psi.

:']». [

our (see 4.8. 18)
3.4.16 Torsionm.
3.4.16.1 Natural frequency. The natural torsiomal

the rotor and shafting system shall be 100 to 140 hertz
4.8.15.1).

f\ﬁ
-
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I3 rnator ghall withstand a vibratory

.16.2 e altern thstand a vibrator
orque of 3600 inch double amplitude, maximum positive torque to be
ot greater than 2100 inch-pounds, at a fre quency not greater than 25 Hz or
less than 20 Hz for a period producing 12,000 torque reversals (see figure 3
and 4.8.19.2).
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3.5 Environmental. The alternator shall perform as specified herein
after meeting the extreme conditions of the military environment (see 4.9).

3.5.1 High temper e. While in an ambient temperature of 225 + 5°F,
o N RN T TTTTL . wsefim—cnan waniid mamants af 1 L D rheang
the ailternator s80all meéel LNe peliorImanCe [CUULITHETIULE Ul JeSel LillOUugi
2 4L 10 (aas LH.oQ 1)
Sed.1U (B8 HeTeli)e

3.5.2.1 Cold soak. While in an ambient temperature of minus 25 + 5°F
with an oil irlet pressure of 45 pounds per square inch gage (psig), the

al:érna:af s}-ll ooot _h: pnv‘cwﬂunnn Pnﬂn{?.ﬂbhfﬁ nf ‘ i Z j “ 3. J-“obs
and 3.4.%. The alternator oil pump outlet pressure shall not exceed the
proof pressure {(see 4.%.2.1).

the intended application using rade 10 oil of HIL—L-ZIOA while at an ambient
temperature of minus 10 + 2°F. This condition represents the highest
viscosity oil of the application. There shall be no indicatione of failure,
fractures, distortions, erosion, internal oil 1eakage, or other evidence of

|

deterioration. External oil leakage shall conform to 3.4.15 (see 4.9.2.2).
3.5.3 Shock. The alternator shall withstand a shock pulse of 20 gravity
units for 11 milliseconds (ms) (saw tooth wave) (see 4.9.3).

3.5.4 Vibration. The alternator shall withstand exposure to imput
vibration levels outlined in figures &4, 5 and 6 for a period of 100 minutes
in each of the mutually perpendicular axes (see 4.9.4).

- - = - L R o _ - _ - cvmemmalasr 288 e s s
3.5.5 Fungus. The alternator shell not be adversely affected by fungi
under conditions favorable for their development (see 4.9.5).

3.5.6 Corrosion. The alternator shall resist the effects of a salt
atmosphere (see 4.9.6).

3.5.7 Humidity. The alternator shall withstand subjection to a humid
environment (see 4.9.7).

e | Py = = - - A o omem - - ~ ~ ay-E2 - ~ ~ e 3

3.5.8 Waterproofness. The altermator shall be capable of maintaining of
differential pressure of nitrogen at 10 psig. The leakage rate shall be not
greater than 3 psig in 2 minutes (see 4.9.8).
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3.5.9 Electromagnetic interference. The alternator's broad-band
conducted and radiated emissions shall be not greater than the limits of
figures 7 and 8 (see 4.9.9).

3.6 Ildentification marking. The alternator assembly shall be marked in
accordance with MIL-STD-130 (see 4.5.2 and 4.8.2).

3.6.1 Nameplate. The alternator assembly shall have & nameplate effixed
to the exterior of the alternmator frame in a location specified on the
drawing. The nameplate shall conform to MIL-P-15024, type A. All nameplates
ghall include the following information (see 4.5.2 and 4.8.2):

"Generator, Alternating Current, Direct Current (011 Cooled)",
"28 V dc",

"650 A" ,

Military part number,

Federal stock number,

Manufacturer's identification (FSCM),

Manufacturer's serial number,

Coutract number, and

Date of manufacture.

3.7 Workmanship. The workmanship shall be such as to assure a product
free of rust, purrs, aud scraiches. Solder comoections shall conferm te
requirement 5 of MIL-STD—454. All solder cleaning agents and flux shall be
chemically neutralized and removed after soldering. Manufacturing methods
shall not cause degradation of the inherent reliability and durability of the

alternator (see 4.5.2 and 4.8.2).
4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order (see 6.2), the contractor is responsible for the
performance of all inspection requirements as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform or witness any of
the inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to prescribed
requirements.

4.1.1 Responsibility for compliance. All items must meet all
requirements of sections 3 and 5. The inspection set forth in this
specification shall become a part of the contractor's overall inspection
system or quality program. The absence of any inspection requirements in the
specification shall not relieve the contractor of the responsibility of
assuring that all products or supplies submitted to the Government for
acceptance comply wih all requirements of the contract. Sampling in quality
conformance does not authorize submission of known defective material, either
indicated or actual, nor does it commit the Government to acceptance of
defective material.
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4.1.2 Inepection equipment. Unless otherwise specified in the contract
(see 6.2), the contractor is responsible for the provision and maintenance of
all inspection equipment necessary to assure that supplies and services
conform to contract requirements. Inspection equipment must be capable of
repetitive measurements to an accuracy of 107 of the measurement tolerance.
Calibration of inspection equipment shall be in accordance with
MIL-STD-45662.

4.2 C(Classification of inspection:

a. First article inspection (see 4.4).
l. Preproduction inspection (see &4.4.1).
2. Initial production inspection (see 4.4.2).

b. Quality conformance inspections (see 4.5).
l. Examination (see 4.5.2).
2. Test (see 4.5.3).

c. Control tests (see 4.6).

4.3 Inspection conditions. Unless otherwise specified (see 6.2), all
inspections shall be conducted under the following conditions:

a. Air temperature 80 + 20°F.
b. Barometric pressure 28.5 + 2.0 inches mercury (Hg).
- 300

c. Relative humidity 50 + 30%.

4.4 First article inspection. First article inspections shall be
performed on preproduction or initial production samples as specified herein.
Approval of the first article sample by the Government shall not relieve the
contractor of the obligation to supply alternators that are fully
representative of those inspected as a first article sample. Any changes or
deviation of the production units from the first article sample shall be
subject to the approval of the contracting officer.

4.4.1 Preproduction inspection. When specified (see 6.2), the
preproduction sample shall consist of two alternators. Preproduction
inspection shall consist of inspection as specified in table II.

4.4.2 Initial production inspection. Unless otherwise specified (see
6.2), the Government shall select two units, from the first ten alternators
produced under the production contract for initial production inspection.
Initial production units shall be inspected as specified in table II.

4.4.,3 First article inspection failure. Deficiencies found during, or
as a result of, the first article inspection shall be cause for rejectiomn of
the first article sample until evidence has been provided by the contractor
that corrective action has been taken to eliminate the deficiency. Any
deficiency found during, or as a result of, the first article inspection
shall be evidence that all items already produced prior to completion of the

10
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first article test are similarly deficient unless contrary evidence

contractor.

Such

satisfactory to the contracting officer is furnished by the
deficiencies on all items shall be corrected by the contractor. The
Government will not accept products until figs: article inspection is
completed to the satisfa ction of the Government.
TABLE II. Clasgification of inspections.
First Article Gualicy
Inspec- Inqpections conformance
Title Requirement! tion PPL PP1 Exami-| Test Control
samnles’samplea nation {(1002) | 1/501(1/100
1 ]2 {12
Materials and 3.2 thru 4.8.1 X X X
construction 3.3.3
Defects (see 3.3, 3.3.2 14.8.2 X X X X
table III and 3.6
and 4.5.2) thru 3.7
Weight 3.3.4 4.8.3 XX X|X X
Overspeed 30442 4.8.5 X|X XX D 4
Field voltage 3.4.3 4.8.6 X | X XX f X
Field resistance| 3.4.4 4.8.7 L1 | Z) & ] X
Output current 3.4.5 6.8.8 XI|x ! XjX (X
Pipple voltage | 3.4.6 4.8.9 X XX '
Acceptance 4.8.9.1 ;X
Overload output | 3.4.7 4.8.1 XX X! X '
current |
Alternating 3.4.8 . 4.8.11 XX X|X X
current signal
Current 3.4.9 4.,8.12 XX X1 X X
transformer
signal !
Acceptance §.,8.,12.1 X
Alternator oil 3.4.10 4.8.13 X XX X X
system
Iransient load 346,11 4.8.14 X X
Efficiency 3.4.12 £.8.15 X X
Proof pressure 3.4.13 4.8.16 XiX X1 X | X
Acceptance 4.8.,16.1 X
Endurance 3.4.14 4.8.17 X |
On vehicle 4.8.17.1 X X X
Control 4.8.17.2 X
External oil 3.4.15 4.8.18 X
leakage
Torsion 3.4.16 4.8.,19
Natural 3.4.16.1 4.8.19.1 ] X
freguency
Vibratory torque! 3.4.16.2 4.8.19.21 X
Torsional 3.4.16.3 4.8.19.3} X
application
11
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TABLE II. Classification of inspections (continued).
First Article Quality
Inspec- Inspections conformance
Title Requirement! tion PPI | PPL Exami-| Test Control
sapples| samples mation{(100%) | 1/50}1/100
112 172 B
Environmental 3.5 4.9 X X
Righ temperature{ 3.5.1 4.9.1
Control §.9.1.1 X
Low temperature 3.5.2 4.,9.2 X X
Cold soak 3.8.2.1 4.9.2.1 X
uigh ‘-'isﬁesi:y 3.5.2.2 4.9.2.2
oil
Shock 3.5.3 4.9.3 X X
Control 4.9.3.1 X
Vibration 3.5.4 4.9.4 X X
Control X
Fungus 3.5.5 4.9.5
Corrosion 3.5.6 4.9.6 |
Humidity 3.5.7 4.9.7 |
n;;grp:ggiuuss 3.5.8 4£.9.8 b ¢ Xix [ |
Electromagnetic | 3.5.9 4.5.9 - X | L
4,5 Qualitv conformance inspection.
4.5.1 Sampling.
4.5.1.1 Lot formation. An inspection lot shall comsist of all the
alternators of one type and part number, from an identifiable production
period, from one manufacturer, submitted at one time for acceptance.
4.5.1.2 Sampling for examination. Samples for quality conformance
examination shall be selected in accordance with general inspection level II
of MIL-STD-105. Before sampling may be initiated, the contractor shall
establish by examination of at least 20 comsecutively produced alternators
that the process average percent defective, as defined in MIL-STD-105, is not
greater than the specified AQLs.
4.5.2 Examination.
4.5.2.1 Acceptable quality level. Each sanple selected in accordance

PR S

with 4.5.1.2 shall be examined to determine conformance to the following

AN

acceptable quality levels (AQL).

Class
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4.5.2.2 Classification of defects. For examination purposes, defects
shall be classified as listed in table III.
TABLE III. Classification of defects.
- nethod ol
Category Defect examination
Critical None
Maior AQL 1.0X Defective
PR S N
101 Nonconformance in design and construction Visual and
(see 3.3). SIE 1/
102 ! Nonconformance in external dimensions SIE 1/
affecting interchan geabilicy (see 3.3.1).
103 Incompatibiliry of alternator installation SIE 1/
in M60 tank (ﬁe 0392)0
Minor AQL 2.5% Defective
201 Nonconformance in exierual dimensiona nol e 1/
affecting interchangeability (see 3.3.1).
202 Izproper identification marking (see 3.6). SIE 1/
203 Incorrect information on nameplate (see 3.6.1) Visual
204 Improper location of nameplate (see 3.6.1). Visual
205 { Faulty workmanship (see 3.7). Visual
T/ SIE = Standard Inspection Equipment.

L -\ ) - gy %9
~

PR Y . —a ANQN . -l &ooen an vaby
Qeaded ie8L (1UUms) . LaCil alecTLi ao W
quality conformance tests specified in table IIl.

4.6 Control tests.

4.6.] Inspection fredquencv. One in fifty (1/50) control tests shall be
conducted on one aiternmator from each lot of 50 units consecutivelv produced

csled mlmione Ay flwer

oT on one alternator every {wo monr.ns, wWhicnever ©Clurs IiTSt.

L. &.,2 In

TeUe e ~iie P

ection freguencv. Other than one in fifty control tests shall

frequencv. Other than
be conducted on one alternator, at the interval specified in table I1I, from
either the first 10 units produced for the interval stipulated or the last 10
units produced from the preceding interval.

4.7 Failure. Failure of any aiternator to pass any O CaS

1
quality conformance or control tests gshall be cause for the Government to

refuse acceptance of the production qu ty represented, until action taken
rev

ﬂﬂ ‘
(- ¥V -~
to correct defects and prevent recurrence has been approved

(oL R O ) _—_-__-

13
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4.8 Methods of inspection.

4£,8,1 Materdials a2
shall be determined by inspectioc I
certification that design, construction, processing, and mBCerials conform to
requirements. Applicable records shall include drawings, specifications,
design data, receiving inspection records, processing and quality control
standards, vendor catalogs and certificatioms, industry standards, test

reports, and rating data.

as MU a Va2l s & 44 U

Conformance to 3.2 thro gh_ 3.3.3

4.8.2 Defects. Conformance to 3.3, 3.3.2, and 3.5 through 3.6 shall be
determined by examination for the defects listed in table III. Examination
shall be visual, tactile, or by measurement with standard inspection

equipment.

4.8.3 Weight. To determine conformance to 3.3.4, weigh the alternator
without o0il in the unit.

4.8.4 Performance conditions. Unless otherwise specified, tests shall
be conducted under the following conditions: Performance tests shall be run

at room ambient temperature. O0il Inlet temperature to the alternator shall
be maintained at 225 + 5°F. Alternator coolant oil shall be MIL-1-2104 Grade

30. Inlet oil supplf_bressure (P,) to be 45 + 2 psi and the alternator
sutlet pressure (P,) zot to e::eeg S pei. Performance test shall be
conducted with the alternator at & stabilizaed temperature. The altermator
shall be considered to bs temperature stabilized when constant conditions of

speed and load current current fall to cause & change in alternator oil inlet
and outlet differential temperature by more tham 2°F during a 10 minute
period. The loads shall be resistive and variable to allow 1000 amperes
maximum. A set of six batteries type 6 TN per MIL-B-11188 shall be comnected
in & series parallel combination for a nominal 24 V dc operatiom.

sure 4.8

16, and overspeed 4.8.5 tests

P21 W §

4.8.5 Overspeed. To determine conformance to 3.4.2, operate the
alternator at 10 000 rpm with open field for a period of 1 minute (see figure
8 and 3-4-15).

4.8.6 Field voltage. To determine conformance to 3.4.3, with the
alternator not operating, apply a field supplv voltage of 22 V dc (Ef) to the
alternator field pin, A-to-C, at the J2 connector for 30 minutes (see figure

9 and 3.4.15).

4.8.7 Field resistance. To determine conformance to 3.4.4, measure the
alternator fleld resistance between terminals A and C on the J2 connector
with the power supply disconnected (see figure 9 and 3.4.15).

4.8.8 Output current. To determine conformance to 3.4.5, the alternator
shall operate with output power of 650 A (IA) at 28 V dc (ea). The field
current (If) shall be measured (see figure 9).

14
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4,8.9 Ripple voltage. To determine conformance to 3.4.6, connect the
alternator into a test circuit such as is shown in figure 10 and measure
ripple voltage at BS at the following conditionms. Verify that the ripple
voltage 1is not greater than 4 V for esch conditiom.

Load Regulated Ripple volts Ripple volts
rpm (amperes) volts (+peak -peak) (peak to peak)
3000 50 28 + 0.5
3000 650 28 ¥ 0.5
8000 50 28 + 0.5
8000 650 28 + 0.5

4.8.9.]1 Acceptance. With the alternator connected as shown in figure
10, the following readings shall be recorded at 8000 rpm and 650 A as
follows:

Ripple V Ripple V
rpm Load (A) Regulated V (+peak -peak) (peak to peak)
2000 a50 28 + 0.5

4L.8.10 Overload output current. To determine conformance to 3.4.7,
operate the altermator at 5000 rpz with output power of 800 + 25 A (1A) at
not less than 23 V dc (EA) for 30 seconds., Measure the field current (IF).
At the conclusion and prior to further testing, cool the alternator for 5
minutes by operating at 5000 rpm with battery load only (see figure 9 and
3.4.15).

4.8.11 Alternmating current (ac) signal. To determine conformance to

3.4.8, apply 20 + 2 V dc to the alternmator field at pin C~to-pin A at the J2
connector and measure the ac signal voltage (EAC) at pin A-to-pimn C at the Jl
connector, at alternator speed of 900 rpm and 1100 rpm (see figure 9 and
3-&-15).

4.8.12 Current transformer (ct) signal. To determine conformance to
3.4.9, operate the alternator at 800C rpm with a power output of 650 A (IA)
and 28 V dc (EA). Measure the ct signal (Bct) at the J! conmector from pin B
to pin C (see figure 9).

4.8.12.1 Acceptance.

ce, lternator as in 4,.,8.12, and measure
the ct signal at the J2 connector from pin B to pin C (see 3.4.15).

Operate th r

[

4.8.13 Alternator oil system. To determine conformance to 3.4.10, with
no electrical load, and with alternator speed, alternator outlet pressure
(P2), and oil inlet pressure (P3) as follows, measure oil flow (F1) and pump
outlet pressure (P1) (see figure 9 and 3.4.15).

15
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Alternator | Alternator outlet Alternator oil inlet
Test speed (rpm) pressure (P2) pressure (P3)
1 2000 and 8000 5 psi maximum minus 0.385 + 0.03 psi
2 2000 and 8000 5 psi maximum 45 + 2 psi
4.8.14 Transient load. To determine conformance to 3.4.11, record
voltage (EA) and current (IA) on an oscillograph tape. Wnhile connected in a
test circuit as in figure 10, subject the alternator to ten motor load
applications and removals at 2400 rpm and 8000 rpm, and at each speed per
figure 1. Oscillograph galvanometer response from O to 2000 Hz shall be flat
within + 5.0 percent.

4.8.15 Efficiency. To determine conformance to 3.4.12, with the
zlternator speed at 8000 rpm, the output current at 650 A, the output voltage
at 28 V dc¢ (measured at the alternator terminals), the inlet oil temperature

at 225°F, and the temperature at room ambient (see 3.4.l1); connect the
alternator as shown on figure 9, and obtain the efficiencv by use of a
suitable test stand. Calculate the efficiency as follows:

Efficiency (u) - §.001341 BA x IA x 1CC

SHFP
n = Efficiency at terminals in percent.
EA = Alternator terminal voltage.
IA = Alternator current in A.
SHP = Shaft horsepower input to alternator measured by a dynamometer
or by test stand calibration.

4.8.16 Proof pressure. To determine conformance to 3.4.13, cap and seal
the oil inlet port of the alternator. Conmect a regulated supply of dry
nitrogen to the oil outlet port. Pressurize to 200 psi for 5 minutes. With
the nitrogen supply turmed off, verify that the pressure drop is not greater
than 10 psi in 1 minute.

4.8.16.1 Acceptance. With the oil inlet capped and sealed, connect &
regulated supplv of dry nitrogen to the oil outlet port. Pressurize to 150
psi, and shut off the supply. Verify that the pressure drop 1s not greater

than 10 psi in 1 minute.

4.8.17

Endurance. To determine conformance to 3.4.14, subject the
alternator to 3000 hours of operation per table I (five 600-hour cycles) at
constant and cyclic loads, in accordance with the following conditiouns:

a. O01il shall be per MIL-L-2104.
b. 0il shall be contaminated with soft C-2A per F-F-351,

table V.

according to

16
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TABLE V. O0il contamination.

e a o d o mtad mem

Test hours 0il contamination

At start of 600-hour cycle| Provide 3.2 g 1/ of C-ZA per 5 gal 2/ of new
MIL-L-2104 oil in oil system.

Ar 200 hours Add 3.2 g of C-2A per 5 gal of used 0il already
in systesm. .

At 400 hours Add 3.2 g of C-2A per 5 gal of used oil. Total
contamination now 9.6 g C-ZA per 5 gal oil.

At 600 hours Drain used oil and grit out of syste=m.
Thoroughly flush oil and grit from system with
solvent. Use air to dry system thoroughly.
Refill system per "start" for next 600-hour
period, if required.

1/ Gram (g)

Ce

d.

~
e

f.

5 through 4.8.15 before &

Ey Gallon (gal)

Total internmal oil leakage shall be no greater than 1500 cubic
centimet .

Internal oil 1eaxage during any 600-hour cycle shall pe no
greater than 400 cc.

External oll leakage shall not be greater than one drop (see
6.3) per hour exhibited by alternator.

Agbient temperature shall be 225 + S°F  except as specified in
(8).

Inclined operaticn shall be at room temperature, with
altarnator motor driven at no lond and not excited during the

1ast 60 hours of each 600-hour cycle, and with alternator
drive end tilted down 45° from horizontal for 30 hours and
tilted up 45° from horizontsl for 30 hours.

—d =& T
d&ter 1*‘08 1“

o ai®

Record readings. The following readings shall be recorded at
and end of each speed change:

0il leakage at drzin ports shown omn drawing 11655469.
0il1 temperature [in (Tl) and out (T2)].
011 flow (Fl) (gpm).
Pump dlscnarge pressure (Pl), bac

preasure \IJ/.

~

-~ A Ur- .

Amount of external oil leakage.

4.8.17.2 Operation. Install the alternator on the engine-transmission
assembly provided by the Government acquiring agency (see 6.2 and 6.4).

P e N s Vol

Operate the engine-transmission assembly to provide alternator periormance
per table I, running through a, b, ¢, and d in sequence, twice, for a total
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of 48 endurance hours. Visually inspect the alternator for indications of
failures, fractures, distortions, erosion, external oil leakage (see 3.4.l5),
or other evidence of deterioration.

4.8.17.3 Control (100 hours). Operate the production alternator for 100
hours per table 1, consisting of four cycles of a through d, followed by 2
hours at a and 2 hours at b. Total intermal oil leakage shall be not greater
than 200 cc. The internal leakage shall be not greater than an average rate
of 0.50 cc per hour from the eightieth hour to the one-hundredth hour for a
total internal leakage of 10 cc during the last 20 hours. Extermal oil
leakage shall be not greater than one drop (see 6.2) per hour.

4.8.17.3.1 Other conditions. Use uncontaminated MIL-L-2104 oil. Ensure
that inlet oil is at 225 + 5°F and the alternator is at room temperature.

Run the cvcles with alternator oil and inlet port pressures as follows:

cycles at minus 0.385 + 0.03 psi,
cycles at 45 + 2 psi,
cvcles at minus 0.385 + 0.03 psi, and

cycles at 45 + 2 psi.

(RS JNIRS I SC R S |
(G RV, RV, IRV, )

4.8.18 External oil leakage. Conformance to 3.4.15 shall be determined
bv exercising the alternator and by qualitative observation sufficient to
demonstrate rthat specified characteristics and features are preseni aud
functional.

4.8.19 Torsion.

4,8.19.1 Natural frequency. To determine conformance to 3.4.16.1,
support the alternator and drive shaft system in the normal bearings.
Rigidly attach the rotor and shafting at the driven end to a reaction
flywheel having a mass moment of inertia not less than 20 times that of the
alternator rotating system. Excite the rotor and shafting system in a
torsional manner. Determine the natural torsional resonant frequency.

.8.19.2 Vibratory torque. To determine conformance to 3.4.16.2, attach
the alternstor to an engine-transmission assembly, and drive the alternmator
to obtain a vibratory torque of + 2100 inch-pounds (or 3600 inch-pounds
double amplitude). With positive torque oot greater than 2100 inch-pounds,
drive the altermator at a frequency of 2C to 25 Hz for a period which
produces 12 000 torque reversals. Record on suitable oscillographic
equipment the torque input to and reversals at the alternator drive shaft.
The oscillograph galvanometer response shall be flat within 5 percent from 0
to 2000 Hz. '

o &~

8
t

4.8.19.3 Torsional application. To determine conformance to 3.4.16.3,
operate the altermator on an engine-transmission assembly for 4 cycles of 48
hours each per items a, b, ¢, and d of table I (at room temperature), for a
total of 192 hours; during which time there shall be no failure, parts
replacement or servicing, or loss of o0il greater than one drop (see 6.3).
Subject the alternator to 4.5.8 through 4.8.13. Subsequently, visually
inspect the alternator for indications of failures, fractures, distortions,

18



Downloaded from http://www.everyspec.com

MIL-G-62186
erosion, external oil leakage greater than one drop (
evidence of deterioration; and the engine-transmission assembly for evidence
for deterioration of the drive train elements.

4.9 Environmental. Unless otherwise specified, environmental tests
be performed at standard ambient conditions of 4.3.

4.9.1 High temperature test. To determine conformance to 3.5.1, the
alternator oil circults shall be filled with MIL-L-2104, grade 50. The unit
shall be subjected to a high temperature test in accordance with procedure
11, method 501 of MIL-STD-810 except that 36 hours of storage at 225°F shall
be substituted for steps 1, 2, 3, 4, 5 and 6 and that the hot operational
test of steps 7 and 8 be performed at standard ambient operating test of
steps 9, 10 and 11 shall be performed at standand ambient conditions. While
gstabilized at the 225°F operational temperature, the unit shall be subject to

CSedVaassTl QL LT &£L&4

the tests specified in:

4.8.5 Overspeed
4.8.8 Output power
4.8,11 AC signal
4.8.12 CT signal
4.8.13 0i]1 system

#ts are to be repested at ihe ambient cperzting rest.

L3 -1 s =3

lhe sSame
he me

[

4.9.,2 Low temperature test.

4.5.2.1 Cold soak test. To determine conformance to 3.5.2.1, the
alternator olil circuits shall be filled with MIL-L-46167 prior to start of
cold soak test. The altermator shall be subjected to a8 low temperature
storage test at —65°F + 5°F for 12 hours. At the conclusion of the -65°F
cold soak test, the alternator and its oil supply will be temperature )
stabilized at -25°F + 5°F. Conduct a low temperature operation test at -25°F
temperature, in accordance with procedure 1, method 502, of MIL-STD-810.
While stablilized at the -25°F temperature, and with 45 -psig oil pump inlet

pressure, the unit shall be subjected to the test specified in:

4,8.5 Overspeed
4.8.8 Output power
4,8.11 AC signal
4.8.12 CT signal

The alternator oil pump outlet pressure shall not exceed the proof pressure.

4.9.2.2 High viscosity oil test. To determine conformance to 3.5.2.2,
to an engine-transmission assembly (see 6.2d) and operated at no electrical
load with 10 wt MIL-L-2104 lubricating oil to circulate oil throughout the
alternator. The test system shall then be cold soaked at -10°F for 24 hours.
The engine shall be started while at -10°F using standard procedures and
shall remain at idle rpm until engine oil pressure stabilizes. The engine

shall then be immediately accelerated to maximum.

19
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4.9.3 Shock. To determine conformance to 3.5.3, mount the alternator on
a shock test machine, utilizing the alternator mounting brackets and
sigulating the actual installation as far as is practical. Subject the
alternator to sawtooh shock pulses of 20 gravity units for a duration of 11,
+ 2 milliseconds (ms) in accordance with MIL-STD-810C, method 516.1!,

procedure l. At the conclusion, examine the alternator for damage.

4.,9.3.1 Control. Perform as in 4.9.3, except subject the alternmator to
shock pulses of 15 gravity units.

4.9.4 Vibration. To determine conformance to 3.5.4, mount the
alternator as in intended use. Vibrate the alternator along each axis
according to figures &4, 5, and 6, using vibrating equipment capable of
providing the amulitude and frequencies specified therein. The vibration

axis shall be oriented per figure 0. Cycling time in each axis shall be 100
minutes. Each sweep shall be 5 to 500 to 5 Hertz (Hz) in 15 minutes.
Resonent frequencies of the alternator shall be determined and a sinusoidal

resonence search shall be conducted for the four most severe resonent
rrequencles of the alternator. The test sample shall be subjected to dwell
time at the most severe resonence in accordance with the applicable figure.
The frequency of applied vibration shall be swept over the specified range in
accordance with figure 12. The sweep time of figure 12 is that of an
ascending plus a descending time. At the conclusion, confirm that there is
no iniernal or extermal cil leskage or cther damage resultant from the
vibration test.

4.9.4.1 Control. Perform as in 4.5.4, except the dwell time at each
resonance shall be 5 minutes.

4,9.5 Fungus. To determine conformance to 3.5.5, seal all installation
openings and install the alternator in a fungus chamber. Subject the
alternator to method 508 of MIL-STD-810 for 28 days. Incubate samples under
cyclic temperature and humidity conditions to include 20 hours of relative
humidity at 95 + 5% at an air temperatura of 86 + 2°F followed by &4 hours of
100 percent relative humidity at 77 * Z°F.

4.9.6 Corrosion. To determine conformance to 3.5.6, seal all
installation openings, and subject the alternator to method 509.1 of
MIL-STD-810C for four test cycles (192 hours).

4,9.7 Humiditv. To determine conformance tec 3.5.7, seal all
installation openings, and place the slternator in & test chamber. Periform
the following:

a. Operate the alternator under standard ambient coanditiocaus.
b. Dry the alternator at 129°F for 24 hours.
c. Condition the alternator at 73°F and 50 + 10Z relative

humidity for 24 hours.
d. Record data for determining satisfactory operation of the
alternator as specified herein.

(24
[«
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NOTE: The alternator may be readjusted or realigned, as necessary, to
meet requirements. No further realignment or readjustment shall
be permitted throughout this period, other than with accessible
controls employed for operation of the alternator. No repair or
replacepent of parts shall be permitted. Equipment shall be
operated only when specified procedures are being performed.

e. Raise the internal chamber temperature to 86°F and the
relative humidity to 94 + 4X.

f. Subject the alternator to five continous 48-hour cycles in
accordance with figure 13.

g. On completion of the test cycles, remove the alternator from
the chamber to room ambient conditions. With MIL-L-2104 grade
30 oil at 225 + 5°F oil temperature, perform 4.8.4.4 without

delay. Return the alternator, 21l installation openings

sesled, to the chamber. Raise the chamber to 73 + 5°F and 50
+ 10% relative humidity, and condition for 24 hours.

h. Remove the altermator to room ambient conditiomns. With
MIL~-L-2104 grade oil at 225 + 5°F oil inlet temperature,
performe 4.8.4.4 without delay.

8 Wsterproofness. To determine conformance to 3.5.8, seal all
tion openings, and pressurize the alternator inside a storage
er of approximately ! cubic foot to 10 psig of nitregem. With the

netel

ontail

nitrogen supply shut off, Verify that the leakage rate shall not exceed 3
sig in 2 minutes.

4.9.9 Electromagmetic interference., To determine conformance to 3.5.9,
perform tests methods REQ2 and CEO4 of MIL-STD-462. Operate the szlternator
at 5000 rpm. Measure broadband radiated emission with a 500 A load.
Broadband conducted emission shall be measured with a balanced 650 A split
load having the current probe on a 50 A load lead. -Conduct this with the
regulator (Drawing 11668583) interconnected (see figures 7, 8, and 10).

5. PACKAGING

S.1 Preservation, packaging, packing, and marking. Preservation,
packaging, packing, and marking for the desired level of protection shall be
in accordance with the applicable packaging requirements specified by the
contracting authority (see 6.2).

6. NOTES

6.1 Intended use. The alternator is intended for use in the electrical
generating systems of the M60 tanks, consisting of an alternator-rectifier,
referred to herein as "alternator,"” and a solid-state voltage regulator.

6.2 Ordering data. Acquisition documents should specify the following:

a. Title, number, and date of this specification.

b. If first article samples are not required (see 3.1).
c. If inspection conditions shall be other than as specified (see

3.4.1 and 4.3).
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d. If responsibility for inspection shall be other than as specified
(see 4.1).
e. If responsibility for inspection equipment shall be other than
as specifiod (see 4slsi).
a L. L

_____ d o - aa - S s
SCT SeTsa,s

1f preproduction imspsction is requir
If initial production inspection is not required (see 4.4.2).
Selection of applicable level and packaging requirements (see

T avw eV Vo

J0Q th
I L] .

»
I
®

6.3.1 Fully charge tery. For the purposes of this specification, a
fully charged battery is defined as a battery having current censumption of
mot grester than 4 A and 28 V at room temperature (90 + 10°F).

6.3.2 Load current. For the purposes of this specification, load
current is defined as that current from generator to batteries and resistive
load, and controlled by the regulator (see figure 10).

6.3.3 Drop. Drop is defined as a volume of fluid equal to 0.5 cc.

6.3.4 Temperature stabilized. For the purposes of this specification, a
temperature stabilized alternator is defined as a situation when constant

conditions of speed and load current fail to cause a change it altermator cil
inlet and outlet differential temperature by more tham 2°F during a 10-minute

period.

6.3.5 Recovered materials. "Racoversd materials" mesne materials that
have been collected or recovered from solid waste (see 6.3.6).

6.3.6 Solid waste. "Solid waste" means (&) any garbage, refuse, or
sludge from a waste treatment plant, water supply treatment plamt, or air
pollution control facility; and (b) other discarded material, including
solid, liquid, semisolid o contained gaseous material resulting from
industriai, ¢ ns, and from

d meed
jcultural operati
8

gT
clude sgo0lid or dis
d

9 DBidW LA vm

olved material in

—m——caem d vt o

community &ct
domestic sewa

ugde £011<4 QT 418

-

section 402 of the Clean Water Act, (33 U.S.C. 1342 et seq.), or source,
special nuclear, or byproduct material as defined by the Atomic Emergy Act of
1954 (42 CU. S C. 2011 et seq.) (Source: Federal Acquisition Regulations,

- _..\

section 23.402).

£ L Trnolna—tranomicssi{isan assamhlv. When reauired. the

Ve MUK LIS  LLGUOWMLDS AV awewiuwvay ¥ vV eswean -

engine-transmission assembly (Drawing 11655426) will be—gurnished by the

Government contracting authority, at a site it will designate (see 3.1 and
4.8. 17.2).

6.5 Recycled materials. The use of recycled materials which meet the
requirements of the applicabie material specifications without jeopardizing
the intended use of the item shall be encouraged {(see 3.2).
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6.6 Subject term (key word) listing.
Generator, alternating current (650 ampere rectified).
Alternator, 650 ampere, 28 V DC.
0i{1 cooled altermator, 650 ampere, 28 Vv DC.
6.7 Supersession data. This military specification supersedes
description MIL-P-62186, dated 23 March 1981.

N
w

purchase
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R1 - RESISTANCE EQUIVALENT TO 2 PARALLEL COPPIR CABLES.
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1. TOLERANCE DURING TEMPERATURE CHANGE SHALL MOT BE GREATER THAN 5°F,
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FIGURE 13. Humidity cycle.
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